WO 2010/ 089292PCT/ EP2010/ 051244 1 NOVEL SUBSTI TUTED BI CYCLI C HETEROCYCLI C
COVPOUNDS AS GAMVA SECRETASE MODULATORS 5Fi el d of the Invention The
present iwoentommozs concerned with novel substituted bipcympreaiolet2es ocyclic
conpounds useful as gamma secretase modul at ors. The invention further
relates to processes for preparing such novel conmpounds, pharnmaceuti cal
conpositions conprising said conpounds as an active ingredient as well as
the use of said 10 conpounds as a nedi canent. Background of the invention
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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 ABB) 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, early onset autosomal dominant forms of AD have been linked to

30  missense mutations in the -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 (ApoE) gene, and, more
recently, the finding of a mutation in alpha2-macroglobulin, which may be linked to at
least 30 % of the AD population. Despite this heterogeneity, all forms of AD exhibit

35  similar pathological findings. Genetic analysis has provided the best clues for a logical
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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.
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10 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 8 proteins such as
Alzheimer’s disease, senile dementia, Down’s syndrome and amyloidosis.

15 WO-2004/110350 relates to aryl compounds and their use in modulating
amyloid f3.

WO-2007/131991 discloses imidazopyrazine compounds as MAPKAPKS5
inhibitors useful for the treatment of degenerative and inflammatory diseases.

WO-2004/017963 relates to benzimidazoles as coagulation factor Xa inhibitors

20  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

25  invention to provide such novel compounds.

Summary of the invention

It has been found that the compounds of the present invention are useful as
gamma secretase modulators. The compounds according to the invention and the
pharmaceutically acceptable compositions thereof, may be useful in the treatment or

30  prevention of Alzheimer’s disease.

The present invention concerns novel compounds of Formula (I):

Az N

Nz T“\Hetz
)\\ A4
Het! A3

M



(a-2)(a-4) 5Ris Hor G _4alkyl; R is H G _4alkyl or

C _4dal kyloxyC 4dalkyl; R2 is G _4dalkyl; Xis Oor S; d is CHor N, 10& is
CH, N or wo=obwspated with C _4al kyl ; provided that d pamEPSGRAoASE4nOt

simul taneously ) G3 is CH or NN Rm afd Rmb each i ndependent|ly are
hydrogen or C _4dalkyl; Al is CR3 or N, wherein R3 is H, halo or

C _4al kyloxy; 15 A2, A3 and A4 each independently are CH CF or N, provided
that maxi mumtwo of A, A2, A3 and A4 are N, Het2 is a 9-nenbered bicyclic
aromat i ¢ hefmdrsegysitdneritaimgibomubigréin- 1) or (b-2): 20 Zi is CHor N

Z2 is CR4a ided t mum one of Z1, Z2 and Z3
is N Y1 |sﬂ%§H oarg Hle“ﬁafaa é‘&ﬁmg?r%mwc%a%?% 292PCT/ EP2010/ 051244 5 -
Y3 i s CH orhaNjngpioovuld€at1),H{at2),rfaxd) farh)on@-oF Yl , Y2 and Y3 is N,

a! R10b .
"~y Y J
Y Y
R1Oa
(a-1) "\ R? (a-3) (a-5)
(a-4)

(a-2)

5 R%is Hor Cjalkyl;

R'is H, Cjalkyl or C)4alkyloxyC_salkyl;
R’ is Cy4alkyl;
XisOorS;
G'is CHor N;

10  G”is CH, N or C substituted with C;_alkyl;
provided that G' and G* are not simultancously N;
G’ is CH or N;
R'® and R'® each independently are hydrogen or C;4alkyl;
A' is CR? or N; wherein R? is H, halo or Cj4alkyloxy;

15 A% A’ and A* cach independently are CH, CF 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):

R% REP
N \ N=—=
/ RS NR’
| N X
d Ls YL y3
\ ZZ¢ \Y2¢

20 Z'isCHorN;
7% is CR* or N;
7’ is CH or N; provided that maximum one of Zl, 7% and 7 is N;
Y'is CH or N;
Y?2is CR* or N;
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cyclo C3 _7abﬁ;‘fdtghé}gieg%%é&gdo%@ggﬁ %I%Flp Ve glé?f h?g];ékag}fi%ﬁ%ﬁg&4al kyl car bonyl ;
t et r ahydr op§r anblh halmel_ﬁéﬁgq@y; TBEaF e 3;.76%5’1; CHE5 allayl-opremal busobstituiged Wit h

one or noreyfKBSE bt MERIBLERG Mﬁ@rﬁf&g@ﬁ”&ehﬂy sab&ed 88l thOBJuBRoBIiQHR of
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wi th one orRTRITE halveoyino?Osulistloty €ntskenti a@r@lshikybogpnblyhedtiwiddwime or

more hal o substituents:. piperidinyl; hol i nyd ; rrolidinyl.. NRBR9;
Fet r ahydr opyiatiyore outayinRe St ey PR Bk ot xie Codibtipe R s e
NCH3- ArL0 orCiaik&toxywendmelon each pi peri di nyl, norpholinyl, and pyrrolidinyl
may opti onagdey, be Ystitbt&tyith bl ONGoR halPhBsEHBRL: ¢ UGRL BoRRGI
i ndependent Sse'%gglﬂ"ggﬁ fSrom t hle group 8onsa!ms)tu?)%]% %?t ,2(55163 5[a?@yl , %2
_6al kenyl , @bstityigrpyithcenctsmyare spRefigientgcicindapgndontbiseiestaddigm thagreri n each
Ar i ndepend@pitistind §f Rp&AYIORE,QNaKY 16 x§ UGl Ranill, tdyc B S, Ak y16BY, @nd
substituents F hﬂ%nlde %gfenw el ﬁ(g{tpec{) f rlom tage %r ougylg:%?‘j%% ng of hal o,
Ci _4al kyl oxy® O@é Yo 74 ’p(rsic?l*1 proogyl jeiyahydrop g 42l blr
subst i tift edcarbdnyl;@n € Ot e hal o substituents; pyridinyl optionally
substi t ut ed,asi t e, or re 3 stituents each independent | | ected
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G _4al kyl swbstititedtvath aictdr nare sabstitusnts caelt mdspandentiyussicssd foxm i group
optionally subsfiid 4 lihy), BP& QLIKIRKE, a@i’i‘lk Eloky! oxPland hi enyl
optionally suggt i% ut@germlt)ﬂ’ orie 'or g@r g’ hal sﬁ%ﬁ%@?’u nt s?%}g}gﬁx%n
i ndependent §%plaCsrHkigk cxgloGaialyl:; cysibback Roubsideise e MIF Pr MOreplgnyti _4al kyl ;
R7 is Ko G subatitkiyits @%ﬁdn@n khdstisEEith ehe8r MbtdhanNsubRfituek pipetaEhyll uent s
each WO 20r11181lp%§1%%y%;2 pycl;rrolh inZy(I);]IQ{{%;ltzeét"élhy(gropyranyl; O-Ar; C;alkyloxy;
Ciealkylthio; Ar; CH,-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
25  Ciaalkyl, Cyealkenyl, C;4alkylcarbonyl, halo, and C,4alkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
C4alkyloxy, cyano, NR*R’, morpholinyl, C)4alkyl, and C,4alkyl 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,
Ci4alkyloxy, cyano, Ci4alkyl, and C,; 4alkyl substituted with one or more halo
substituents; oxazolyl optionally substituted with one or more C;4alkyl substituents; or
thienyl optionally substituted with one or more halo substituents;
cach R® independently is H or C\alkyl;
35  each R’ independently is H or C\alkyl;

R’ is H, Calkyl optionally substituted with one or more substituents each
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b d | f |
Pydr ogels BYCStisEin R SoRtRHo R REPORAAT SHER-obt od 1 rom the. | ndi cat ed
groups brovi dedLigt, 4Rl IREMALEDS Yo tﬁe 9185111%&58#1;9@“&&9 0l the

substitution results in und t hat
is resulting in a decrease in the relatrve amount of AB42 peptrdes produced are preferred

One advantage of the compounds or a part of the compounds of the present

invention may lie in their enhanced CNS-penetration.

25 The present invention will now be further described. In the following passages,
different aspects of the invention are defined in more detail. Each aspect so defined
may be combined with any other aspect or aspects unless clearly indicated to the
contrary. In particular, any feature indicated as being preferred or advantageous may be
combined with any other feature or features indicated as being preferred or

30  advantageous.



10 sufficiently robust to survive isolation to a useful degree of purity

froma reaction mxture, and fornulation into a therapeutic agent. Thereby,
one, two,wWolne@ser92f our substituents are preferred. |n pariEPeubasi2zene, two
or three subsitutents are preferred I\/dre in partrcul ar one substituent is

preferred. The term "hal 0", "Halo" or "hal ogen" as a group or
part of a group is generic 15for quoro, chl oro, brono, iodo unless
ot herwi se i s indicated. The term"C _6al kyl" as a group or part of a

group ref erpethidedddRydistmar byl radi cal of Formula C F12.+1 wherein n is a
nunber ranging from1l to 6. C _6al kyl groups conprise from1l to 6 carbon
atons, in particWhai désceibing thocempandoaf meqmmntmmrtbe iennpasediawioalre froml to
3 carbon atg st 1l uI kyl 20
groups may Cbré@ 11hiwr%1eﬁe{raccoor %%gr‘ivctr%lp[ﬁé %Olf?w d mlt?mé ute %éeggrﬁlrcrtcfpgcsat ed

herei n. Whestherwds¢bscript is used herein following a carbon atom the
subscrlpt refers to the nunber of carbon atons that the naned group may
contai n.5 Thus, f¥Wheeishgstiag the nuszhek of sybsttugatesthe farm opear mogy' Misagh EReY

?' kyl gro :J p&ler'tuhﬁ}tﬁ)&ft \&9@1@ hlgh%ﬂ%o@s@l@ r@%eﬁb%stnﬁﬂ&% % Rugep la@&hé'rﬂ% oﬁél c 25 as g
or exa e ne ne an
06 Taap! et a5 ceacomiabiivazeant BF Yutistifighy ,eaébwﬁwg%a Ailedied

i somers, hefkyh thnadichedigsaupsy mrovidad tHahehelnok®al Valency isTioe ek&rem:d, @ad Galkyl" as

aC I%g_(z)uglo\r/mt@rge bﬁ?ﬁuu‘on%s%ﬂ? rp{)ae Eheerrr%célgl s%al?é( gor 16e a%%m%) }u&c? {hag ggg‘;lsa

conpri sé frsffidently I@bwrtdz)smva'@@wéathnrto pamﬁibdﬂgme dfrromit 2from adreactiobon at ons,
more in 30 rra&rﬁﬂecaid%nﬁrm@m&pa e@g@@dﬂn Gg%hprmereﬁb Kotle, B URSe GRfupPe |1 near

or branched and may be su strtute cated herein. Wien a subscript is
used her ei mUPHIHSIF A Picfered dn PatisHiRr pfe twg) Bé@\f‘?ep%ubﬁlgft@% art@d)f@fﬁeedwnber of
car bon atonMof&Qtpahnglam@ﬁ@gmgﬁﬁgﬁ“ yef&@&t ai n. Thus, for exanple, C2_6alkyl
includes all linear, or branched al kyl groups with bet ween 2 and 6 carbon
atons, and thus Tll[H:ﬂettﬁiéBalSUC‘hIaBﬂ’ d‘rO‘haleg@f’fp\b@ gedupyor, part-qiragpyhp is gderic

2010/ O%%ZQZF%{IOE{?Z%S{OO%M%10(180mﬂé) %%Fmbu% %i,Xtedet hyl, butyl and its

i soners (e I'sO ter pent yl and its isoners,

hexyl and it "
pgr(%/ o?na brgu:o refers ?(r;ddughedJ %-gf]ﬁar%gf%gﬁoggfé@olrﬁ%lhg&% %ngﬁgﬁmﬁer ein
n is a nunbdrForanlyi Gdlafa @rlrrelﬁnt Biya merl baramnging Gewuple 6.5 1c8kyrgraewsf rom 1 to 4

carbon ato%mpr{%e%'iﬁl%‘dlb Rhirbbh Ik, fn aBtic®dr IR @Tt&méarbﬂﬁra&nisnnﬂ% fni cular 1
to 2 carbon ato | i near or

u bran and may
subst i t ut edPRECH % é%l 3r9é%@5ﬁt0w%éw?310§%w§eﬁlwar.l tOf%s Aflgrlr owi ng
a carbad atg@oupd rhey Beubﬁ@r bpbranafedraadMythesubumd a@fndmtddcmre&ﬁ OWkeit hat t he
gf‘nﬁgaggﬁggs ﬁ% )ﬂ(% (i)sn&s%‘d ﬂelrerlr_lhﬁ‘I ﬁb\f%log[)a V\@oglﬁat(lm %a‘-sﬁgscnig{)re crs {outﬁg %ur%bg dfl near,
includes s whbwtcbms thekdnpllaeledrgtmgpl mayeednydin. Physr fopgkamplefroplkly] includes
2-met hyl - et am’llmeap lbtr Y)lran@f?&i Atk grm@h lgé?wgen N allﬁyf )éérboh §de'§t ¥d tﬁﬂéj

ten' -butyl) rm " as a up or part
of a group lrlelrlérSssueB a%lforrgarreelre rlraﬁmln@hrlhé pmrr%urpéoww%hyéﬁrh

G _6al kol . dﬂqritsl ibdthdrb Qg oxBtpl, S byl sndl Aeadthieyld Pehtybahdkird @Meﬂsnﬁéxwald
met hyl oxy, r,[a | oxy ) I oxy, isopropyl oxy, butyloxy, isobutyl oxy,
sec- but yl oxilS 1SQTaeTs. %’&tbﬁ’ S, pentyl oxy and hexyl OXY. The term

"Ci _4al kyl oxy part of rou ng t he
Formi a O wner Bieth B 8 dgBlo Ry fPbhs bRAET S RoBR SRy MR
_4al kyl oxy éffsirmdi (Erﬁznywmgcm eigwhworlsr rmgmpg/fromyZ torés@prsdbyllgm}ps but yI oxy,

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, C,salkyl includes all linear, or branched alkyl groups with

between 2 and 6 carbon atoms, and thus includes such as for example ethyl, #-propyl,



20i sobut yl oxy, sec-butyloxy and tert-butyl oxy. In the framework of
this application, C2_6al kenyl is a straight or branched hydrocarbon radi cal
havi ng f rewm2B10089B2car bon at ons cont ai %I ng a doubl e bon#CIEPR0IO®SRUNENY] ,
propenyl, butenyl, pentenyl, 1-propen- hexenyl and the like. The term
"cycl oC3_7al kyl" alone or in conbinati on ref ers to a cyclic saturated 25
hydr ocarbon radi cal having from3 to 7 carbon atons. Non-limting exanples
of suitable cycl oC3_7al kyl include cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl zalﬂdpgyzin@ﬁme;nleyﬁyl Bﬂﬂﬂ an@ itNisoBYked @%Sﬁait tsomtyl Aldope- bayl), N
conbi nati on qf ers avi ng the @or a ORd, wherein Rd is
cycl oC3 7al WY aR%HS FSPPPPH ﬁ@xyi%ﬁﬁgf éggngf thggl e cycl 0C3_7al kyl oxy

| ud I I but t : d
{ ncl ude cycl opr opyl @y cCy sl 30U YLBHN ur 6XELPPERLY LA EXShRERY Qi A

cycl oheptyl oxy. oM C ' npoun present
i nventi on vwitergehdl.dbed wacwor oiswnurobar hengregréo lattOLflr @m@lk:elgr@gnseed upon by

the Chem calo MREHRAR § 10 Eé&b&ﬁatom\éqn%ﬁk%@ﬁ%?@ E’@%é %E%Q&Q{o%l%fle in

In case of ta torrerlc forms, 1t shoul'd be clear that_ the othér non-depicted
taut oneri c BasHFHITS! 191 5@ rhaicatome o Nk SPHDS ey bebprer or biepghcgrasd &y henvent i on.

\é\hfn atny VadubatitiRd Qs @rdwﬁcsattm&elh hwrne@a@uﬁslcﬂpt ik lﬂsgtiirhéréiﬁ rﬁfﬁdv&lug ch?rbt@ﬂCh
e|n||0n|S| naen recliate al SO (0]

Compounts OB RREER ekota e PmBRc e T gt B beBedBIoRh 4 t i on
salts and stoaraniBosebt exa_frmlasnflnulj(ybmnhldemlbhmaqrorrhmmh@:cbeﬂkﬁrgo@s wikhrality
and exigl ag. st rPQﬂf@Pﬁﬁérﬁa%R{snﬁtdﬁFH@m&ﬁﬁgg su%flgig ?o‘%'ei{frﬁg{ rﬁﬁflﬁr&ﬁ% as used

her ei nbef ore defines a e |1 soneric tonpounds of
Fornmul a (1 )7-tepybéosend . 2- mmhefggth@h etyhirdbits Boment(P-gneduol, dabahd anedrs-t he
chem cal degj; Paatnu%b pfe. conpounds denotes the mxture of all possible
stereochemcally isomeric fornms More in particular, stereogenic centers may

have the R or Sf@teﬁhg@f@ukmky”%@a%%ap&rﬁa&m @bwie@ag td:a/fddidal hpadd i al I'y)

saturated r caI ipt. or trans-co ration.
Cammounds dheERAnde TR WEtE B hot e Niliond eA B SR e st 1y at
sai d doubl ecmhqyloxStim'ledn memgtaxg, &bylokyreprapyldhe isoprapgloxgsbwaflokar mul a (1)

ar e enbr acelby LI {8,500 0ty WAERLL O neloper 2 spect 11

stere0|sorrer|c formis

substantial |y fr% fmecr ﬁm&ﬁ ﬁq rg%@bﬂ&%&@auégfeﬁt&mfd&raﬁmm ess

than 20 % nore pre erab even nhore pre erably lTess than 5

% further %?Eﬂﬁﬁﬁbﬁﬁlwel{lﬁ\a@ 0 %@héﬂ%gmﬁmwlﬂsy FEE®la han 1 % of
the ot her igcpaRy(oxy: 1n&9&¥1ﬁ16th§zlo$cge&h§zlbﬁy,r}ﬁ@[bﬂdn{%l) @pidpylodfNhitslokdi cat ed,

this ns that SaldenLo ﬁ ally free, 1.e. assoclated V\nthless
than 500 HYREEPRYSec-PUIOX YA foh %Vor?éfre preferably less than 10 % even

nore preferably f[ne[ﬁs than ]?<%chls urthe Oﬁ)r@f e{kabl | ess t.han 2 A)dsmd nost

preferably | ess han 1 9% 0 aPPlhca PSome eﬂlyl = Str%lﬁht Oel{béah Clh% use, salts

of the conpounelzriwh rEdicahilazing|ffora?¢o 6 lsaden wenseiontaitag a double bond such as
ethenyl, propenyl, butenyl, pentenyl, 1-propen-2-yl, 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 cycloCsyalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl.

The term “cycloCs_yalkyloxy” alone or in combination, refers to a radical
having the Formula OR?, wherein R? is cycloCs.salkyl. Non-limiting examples of
30  suitable cycloCssalkyloxy 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.



25counterion i s pharmaceutically acceptable. However, salts of acids and
bases which are non-pharmaceutically acceptable may al so find use, for
exanpl e, WO 20tve8pa9eparati on or purification of a phar maeeutEpPealoy1244

accept abl e conmpound. All salts, whethér” pharmaceutically acceptable or not,
are included within the anbit of the present invention. 30The

phar maceutical ly acceptabl e acid and base addition salts as nentioned

her ei nabove or hereinafter are neant to conprise the therapeutically active

??)n t oxi cb?ci d al]lcﬁctaﬁb?@f_ﬁrtﬁaddiﬁﬁb mait_tshchl@c:i B c ot b t%?@ﬂﬁ@mu dae@f For Inrul a
are a e to rf.orm . p r eut.l acC ta e .acl d a I1tron salts
can conveni BROMYHIEOTLEANRERC- Y M i PREO LB e Rert g TR s uc h

appropriate aci d opriate aci rise, for .

2010/ 089292PCT/ g\g’i‘gﬁgﬁ%%ﬁf’ oo S MRS dimet ooy SEhtitusnt sy ar ohal § ¢
aci ds, e. g.ddhpgromdhlinsiependont. hydr obronic acid, sulfuric, nitric, phosphoric
and the |ike acids; or organic acids such as, for exanple, acetic,
propanoidc, hydr o%yak &e pporeeiaied ithat sppe afibe compands of Foemulafhanddiedi c)

nal oni ¢, sugatMh&ulitalB- acBépt NS i Hion alisAhd st¥BloRofmerit YOS ay SR one
tartaric, citric, 5Snmetha e%ul fonic, ethanesulfonic, benzenesulfonic,

p-t ol uenesdFBHCCMEFA GATHILY 284 POV IS SLCTERIMAESI Myl i ¢, panpic and t he

| i ke acids. Conversely.said.salt forns can.be converted by . treatnent with
an appropt ate. bikeerhy SRS Pt FRs e BaRer SRS E RS bR BT For mui a
(1) cont ai nisorgeranfoaums that thercongoundsyofdosmubd])comwpossesd. Unless athaivisenon- t oxi ¢
nmetal o, am.ne: Wit | £;,.f 'fgm: 1 i gani c
and inglroga%%%bo%ggg in%bgfegb{rhleacg ée]ggggae(es{sggﬁﬁé or mwggﬂ%%?%ggsgﬁh@%ﬁ% e, the
amoni um s sk Bossibleesterpaciemieahly ivararts farraMorrinmartigulagatersogenigeentaie
lithium sodhyRAveRAs RS 8 9Mon fIRGAES; Wi stiGRhf dﬁ%i&aﬁéﬁt%y@l&d(phﬁﬁllk) Suraral t s

W th organic balses, e.g.. ri r%], second %mand %ertlar(é al i phatic and
aromati c anfPficals RpHhaxs e rﬁ(}% ‘%élfanéfﬂ’}a‘[‘rl tea- COMBRYI SN AyNpassing

i sopr opy! anddigle tidnés tauliavbuhyd and-serdoshieissy afléad dmibhybanl Sercotioatehiy! ani ne,
di et ha.nl%! ang,i&s 09 RO lo@n'Hs%?’ﬁo%ﬁlg PP é/rh r[ﬁ%eiraewiﬂ%'n_tl?czs% é%( hﬁﬁrlrﬁsnl%%ntion.
pyrrolidine, prperidine, norpholine ' trinethylamne, tri yl'am ne,
tripropyl am ne, i i Cl idi I i j ineld.ne:. the
benzat hi ne, N mﬁﬁféﬁ“?%@% TSR gﬂ%&@é‘?ﬂ%&%ﬁ%@?ﬁ%@% P8 O i no
aci ds such wbstartgilyeieenpe assogiagedvive less han a8 Yanuctermdly erethacddVemery t he
salt form CaBfcbdlf REYBhA €0 9DYevé® nlot CRlc Ry sk thad i, fubther peRrdvleRs@ci d
form Thgo} erm sol va%e fon%r}:hse O}hg hyg{ﬂ?t es and sol vent ‘addition
forms whi cHIFhE 76 BHbBRMGECISFORORINAT | Py LG OF SOETbr m as wel | as ¢ he
salts thereof. | es of such for are .e.q. hydrates, .al cohol ates and
the Tiid The cotdihhacedre BEbhoriiy b Srliatiit MaRh Sl RuBE

descri bed brbstant2Blyrfege, be assootdtelswitle tbss thah 156 %,qrrcrﬁemblyhs‘emnzﬁr%gtmmes of
enant i omer s, & AakCAD: fie SGRATALEthot! ATRONSY RNOINET fOhAY AgrAlthy fBown
resol uti on procedures. manner of s Earat ng the enantioneric forns of the
conmpounds ofhaFd pmdmpstyprefaiabinless tham el obthe other dgmeply usi ng a chiral
stationary phase. Said pure stereochemcally isoneric for may al so be
derived from t hef¥d qré@fﬁ&ﬁ&ﬁwalﬁﬁféh%m%@% Eoammula (13 giedhese vasrap s of

t he apmsoprdcaherivhay pHangadeatiedliyedcseptilovilehes et haks dhridsenad tbase witEHirs

stereospecificglly. Preferably .if a specific stereoisoner, is desired, said
compound woeP B sl RUE! et aleABBddafes o RETHIGD 1 BPRBRI T on
These met hodsifisatién aftypintagentisilly ecphtalic eompoumimadl sk, Iwhethere starting
materi al s. . . IS i ! ound
nccor di ng” tieppasauticathhelfatE BERINE iklyd b FUBRBIC AR Hine PresBiTED

i sot opi ¢ cofB¢i®ni ons of its chemical elenents. In

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 (I) 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 the franmework of this application, a

chem cal elenent, in particular when nentioned in relation to a conpound
accor di ngvoaofoorsmska (1), conprises aIL i sotopes and i s@COMEPLOIR244 es of
this el enent. For exanple, when hydrog %-is menti oned, it is understood to
refer to 1H, 2H, 3H and m xtures thereof. 5A conpound according to the

i nvention therefore inherently conprises a conpound with one or nore

i sotopes of one or nore el enent, and m xtures thereof, including a

radi oact i Veeé@ﬁiﬂ&hlﬂﬂgarﬁ’d @&dmlchgﬁihycﬁdhﬂ%caééﬁiﬂ %g l@@m%diﬁiorm@fdoﬁbtd]mt@ne or
nore non-r adl een a one O ITS,radl oactl ve
ot opon. | BHECREMAS ptid Thonm e dei i o iR it SRy R ohbacny
accordi ng t@;ampitamtealc( propamaric, aydfyxiyacenmclectid, pgatuvic, agdei.aldtimnsdibic)t her eof |
whi ch cont g&ﬁﬂﬁ?ﬁt sdcgﬁ?é%%nﬁltﬁr?eq% ?@Sélma?élé) ’Ptlmﬁﬁé rﬁeﬂﬁ”&lﬂgnc g;ggmpound can

be | abel |l e ctive 1 sotopes. For
radi o | |5gaﬂneﬂbﬂmﬂsulﬁ‘yllﬁ,eﬂ§hﬂm¢ﬂﬂ@§lc bﬁ@esﬂuéfomm piolugnssul fomiic, &I}’Qiﬁrmi% t he atom

of choice tQ|ibQid pRIAREAIICTIR] pAIBEIaAg thd @ LRBL CEATRYY éaldlmctoaﬁmnrw
emtting (PET) radioactive isotopes are "C, _18F5 150 and 13N, all of which

are 15acce|%%@W%%@@%%awpéom%bwmﬂ%ﬁ Fpasq ym. 2 and 10 i nut es
respectively. Sipce the h oﬂlve?at(ﬁe t hese radi. actlve |so€1&|o es are so

short, it is onl ef‘é)érgioblfl SRNKNING &P AL SR YAV e an
accel er at orcommerséd iatof their nbieitoxi@methliot aroime atlthition Isaltfdrimg @y?orewlmmnlt witke. The

t | f
{rﬁZs eWII’ g.)gl g?% ?Ol%\qlilea?e{ OS %?@é gn(?{ %Féaﬁlcgt%ggsc 5110}’[!‘121 IS O?’L%i:ﬁl;lfg ﬁrﬁ%ﬁo n C bil:oggl’ g.t ion
in a ol ecutxempira the m&mumatthéh%klkﬁh grathadlenline metal splfs. pay thedithiam, t he
radi oacti vesoamwo%s%hleﬁfaggesmrﬂ MBaldiein gm%dqﬁe hydsReeRith 6%RRbasddi £ Eogen,

sul fur, gen and particul ar, the radi oactl ve 1 ot ope IS
1221555 3 &rgp%t %eaomlaw%@ﬂ&malﬁ)ha%w apg afPft%lC fawipp saah apmgthylpmnez sy

" Er, " Br i’slrkdhyﬂZIB[ne Popyikafing, ﬁso'pf'@yﬁaﬂﬁﬁd: fthecﬁilur Bﬁ‘ty&lﬁjﬂn% fsemiampendedf cl ai ns,

t he si ul a SO _I.nciu ural referents

unt ess the CEsRm e il fie qRlinobRi, ArdsouSod Sspr s . o
conmpound” ndianbutgheics pyoahdinarpipwidndg, henplohacdonpdytdine, trlethyIﬁlnrand: erns
descri bed t erstood to
Those 1 neBLyBRfind AL S LMRE b i) R R B S Bl 2 O o
are now setNVfregthy:D-phcapines Bydrabayiap saltnanbyids i) angve pcids prsasder of

Formul a (1)eéxafpldNakdilgihe [-dingtdnd 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 therecof. 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 Formula (I) involves liquid
chromatography using a chiral stationary phase. Said pure stereochemically isomeric
forms may also be derived from the corresponding pure stereochemically isomeric
30  forms of the appropriate starting materials, provided that the reaction occurs
stercospecifically. Preferably if a specific stereoisomer 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



..eLA3 WD 2010/ 089292- 12 -PCT/ EP2010/ 051244 and stereoi soneric fornms
thereof, wherein Het' is a 5-nenbered or 6-nenbered aromatic heterocycl e,
havi ng f owvoubw/ogee9r), (a-2), (a-3), (a-4) or (a-5): PaTEPe@OAF125R i s H
or G _dalkyl; R is H G _4alkyl or G lhalkyloxyG 4dalkyl; R2 is G _4al kyl
XisOor S, d is CHor N, 10& is CH Nor C substituted with G _4al kyl;
provided that A and & are not sinultaneously N, G3 is CHor N, Rra and
Rmb each independently are hydrogen or C _4alkyl; Al is CR3 or N, wherein

R3 is H hahe fi@mecWorlded thisl apphicatibh, £ehenfical2tehod, e pattichREGRENdRAtidnedan e CH,
CF or N proiu.deg t hat ma |rrumtwot gf Alai 1@2, A3. a(r)\a& .A4t aren%l;. Het.2 is a
9- menber ed BREGRF & SRR, Acodime e ol (hLorRE ST AP e YsoPig . 2y -
20 Z1 i s CHnoxturds of this element. For example, when hydrogen is mentioned, it is understood to

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

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

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

1251_atom

radioactive isotopes. For radioligand-binding techniques, the *H-atom or the
is the atom of choice to be replaced. For imaging, the most commonly used positron
emitting (PET) radioactive isotopes are ''C, '°F, 0 and "°N, all of which are

15  accelerator produced and have half-lives of 20, 100, 2 and 10 minutes respectively.
Since the half-lives of these radioactive isotopes are so short, it is only feasible to use
them at institutions which have an accelerator on site for their production, thus limiting
their use. The most widely used of these are Bp 99m7e 29171 and "I, 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, ''C, '*F, ', '¥1, 11, 1, "Br, "°Br, 7'Br and **Br.

As used in 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

compound.

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):

Az N
N
A1//\|( SHet2

N
Het! A3
U]



Z2 is CR4a or N, Z3 is CHor N, provided that maxi mumone of Z1, Z2 and Z3
is N YLis CHor N Y2 is CR4Ab or N WD 2010/ 089292PCT/ EP2010/ 051244 Y3
is CH or WO 2promspded t hat maxi mum one % Yl, Y2 and Y3 PSTNP2R4A51284 H;

hal o; C _4al kyl oxy; cyano; cycl oC3_7al k§I; C _4al kyl car bonyl ;

C _4al kyl oxycarbonyl ; or C _4al kyl optionally substituted with one or nore
substituents each i ndependently selected fromthe group consisting of halo
and am no; 5- 4b Kis H halo; C _4al kyl oxy; cyano; cycl oC3 7al kyl; or

G _4al kyl opldiseredibom&thiims therdfWiiidiciane or nore substituents each

i ndependent|.y;sel gcted fromthe group consi.sting of halo and amno; RS is
H, hal o; cyﬂi%to,ls 30?31’?&} JRARE ;'m@@%rﬁglgwtfc h(?%er@fg’al kyl optionally

substi t ut echamrtghformula (a1 (e2),fe+3¢, (8ub st (d-Blent s each i ndependently sel ected
fromthe group copsisting of 10CG _4al kyloxy and hal o; ais C2 _6alkyl

substitutedri t e ot nore hal rR’substtduents; G _6al'ky kqnal |y

substituted w t\h ong or nore sybstit entdszeach i ndgpendent |y sgl ected from

the group consi &t of Rl per | ny! , L1_8 K _-tetM ropyranyl ,

cyclo C3 _7al kyl oxy, @ndpagoé_?al kyl; cyclo 7al ?yl ; G _4al kyl car bonyl ;
CH2Q-A ;

t et rahydropyranyl ; AR; R8RON- 15carbonyl; or R6b spB¥stituted with
one or nore subséd'_{)uents each independgnfly sel ected fromtl@§5 roup
consi sting of piperidinyl, Ar, CF 6al kyloxy, tetrahydropyranyi, cyclo C3
_7al kyl oxy, and cycl oC3_7al .Iz' cycl oC3_7al kyl ; cwed)oC3_7al kyl substituted
wi th one or nore phenyl 20su s?ituents optionally substituted with one or
nore hal o supstituents; piperidinyl; norpholinyl; pyrrolidinyl; NR8RO;
t et rahyérop‘%ﬁé%?? O‘Lai?yjh C _6al kyl oxy; Ci6alkylthio; Ar; CH2-0-Ar; S-Ar;
NCH3- Ar; orRNSHAG  suther & @y _ekeloxpCpailkydj nyl , nmorpholinyl, and pyrrolidinyl
may opti OnaI]UPé eans(ulbsti tuted with one or nore substituents each
i ndependentTy sérééted fromthe group consisting of 25C 4al kyl, C2
_6al kenyl , Xiis O4ullSkyl car bonyl, hal o, and C _4al kyl oxycarbonyl ; wherei n each
Ar i ndependgnfloy bsnehenyl optionally substituted with one or nore
substituents, each I ndependently sel ected fromthe group consisting of halo,
G _4al KN oxy, is&yiad or NRebgituted Mathdiisaly, G 4al kyl, and G _4al kyl
substi t ut egprwﬁbdﬂﬁewﬁnwarmh@nﬁuﬁﬁéd@wis; pyridinyl optionally
substituted . wi th one or nore 30substituents each independently sel ected
fromthe grous ﬂ%ﬁsti ng of hal o,

R'* and R'® each independently are hydrogen or C;4alkyl;

A' is CR? or N; wherein R? is H, halo or Cj4alkyloxy;
15 A% A’ and A’ cach independently are CH, CF 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):

Roa REb
N \ N=—=
/ RS NR’
C o
1 Z3 1 3
\Zz¢ Y\Y2¢Y
(b-1) (b-2) :
20 Z'isCHorN;
7% is CR® or N;
7’ is CH or N; provided that maximum one of Zl, 7% and 7 is N;
Y'is CH or N;

Y?is CR* or N;



C _4al kyl oxy, cyano, G _4alkyl, and C _4al kyl substituted with one or nore
hal o substituents; oxazolyl optionally substituted with one or nore

C _4al kylweubsraspasent s; or t hi enyl opt:l nal Iy substitut @dT@PRO10ORE240Or 1nOT €
hal o substituents; each R8 independent @'i s Hor G _4al kyl; 35each R9

i ndependently is Hor C _4alkyl; R7 is H C _6al kyl optionally substituted
Wi th one or nore substituents each WO 2010/ 089292PCT/ EP2010/ 051244

i ndependently sel ected fromthe group consisting of halo, phenyl, and

Ci _4al kyl oxy; isarid of Ne pRhalcanes widxgahmbnd o §p) vbhrl wU@N;i on salts, and the
sol vates t her,eo

. I n,an enbodi nen t jnvention.relates to conpounds
of Form a T Hibeler Giabd badoriedof GGy & S kp o b er oum thereof o
ment i oned i@ .atkylofycirhenydt dre€ Likybogtione iy sybswheedkwith oneoomorubstitperes er abl y
all, of the_fpl i i, Cli o (al .A4 each
[ ndependent?acggéagwgg}?%lé%g%%?@%@gﬁﬁ C?r%s&s?)ﬁlﬁ%%? \7\018\3&8? ra%Pﬁ%AZ A3 and A4
are N, 3(b)RZ2s HshadgaGralkylqxy) cyag; ¢xs1a¢:7hlkyb or Ey.atily] opyienalezsubstitied ;
G _4al kyl caghpod or fbrekabiinh Ory &R BRRYEAdAlly G ted BbEMhe BRIUbRBAlilthg of

substituted with one or nore substituents each independently selected from
the group CBWM#HE0f halo and amino; (d) R5 is H halo; G _4al kyl oxy;
Tyl oy et e o Lt Ly Subet £ o wi
- 4al kyl oxy substituents.: e is a i.ona subst i ed wi
one of ot ettt Slisfinenthe ER a0 ORI o BRR R o e RRRE BF o v
consi stlilng Gf4alkylox@ianBadkloyl oxy, and tetrahydropyranyl; cycl oC3_7al kyl;

Cl _4al kyl capde | ; ; ; “@%ﬁg réoo i i's
C2_6alkyl %bg{?{ %ﬁ%@%‘%ﬁ%‘%ﬁ‘@%ﬁ%ﬁ%%ﬁ?%u st %%eén)lfg%klyl&lg_t%ai ﬁ@l

opti onal | y sipéticdotiduong arinaspsulstituepiscaghmdepandenibssciostad froadisesiaemt | y
tse![ ec:}eg fr&ﬁhﬂsﬁlﬁg 8 ﬁg&i@@ﬁ%ﬁ@g%}%@ ,téfrah3|@ko;§ﬁiyﬁ_})é El&lfgqalkylloxyégn% kvl
et r ahydr opyr . an 0,C3 . cyclo al kyl; _7al ky
substi t ut eo’”&ﬂfﬁ”ﬁh B}‘Fg% 1ralyb i %f‘rbSB%iEﬁﬁ ydroryigayh é&tcfg%‘g&l‘th one or
mor e hall5o sasbisiniyt; wedth;Ounsubsti tuted pyrrolidinyl; NRBR9;

t et rahydr opydsanyl ; Ar: -Of. - O- AL L ach Ar .i ndependgnt | yv. i henyl
optional | yp%uf)srs"(? %-ctabl}yégu bv%a{l%uhgeagvﬁgﬁ 8he ?rrt()rgzére;?gou%@ts 'ilttuﬁlgg’tp@‘%g(gﬁlogthoééggndent |y
sel ect ed f raubstithedgridugecomairs substjtushtsieatlbindenendantkydetocied f@im 4l geptip  and
Cl_4al kyl sypsiiib idifh 1ORE (O aMDfoRy 18rth \&Bik{i C; BAGLY!
optionally suglgtli%l%f@%&qvél%’ on’e@lc??%r %’h%r Igll yl né/g’%g%l?tcﬂent s?}li%ran(tihi enyl
optional | y S6lseirtlkyleayeiptrabud elofprakylsnbstiyild piith pwgog more phenyl

20  substituents optionally substituted with one or more halo substituents; piperidinyl;
morpholinyl; pyrrolidinyl; NR®R’; tetrahydropyranyl; O-Ar; C;_salkyloxy; C)_
salkylthio; Ar; CH,-O-Ar; S-Ar; NCH;3-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  Ciaalkyl, Cysalkenyl, Ci4alkylcarbonyl, halo, and C;4alkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
C4alkyloxy, cyano, NR*R’, morpholinyl, C)4alkyl, and C,4alkyl 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,
Cialkyloxy, cyano, Cj4alkyl, and C;_4alkyl substituted with one or more halo
substituents; oxazolyl optionally substituted with one or more C;4alkyl substituents; or
thienyl optionally substituted with one or more halo substituents;
cach R® independently is H or C\alkyl;

35  each R’ independently is H or C\alkyl;

R’ is H, Calkyl optionally substituted with one or more substituents each



(h) each R8 independently is C _4alkyl; 30(i) each RO independently is

C _4dalkyl; (j) R7 is C _6alkyl optionally substituted with one or nore

C _4al kylweyposuisst uents; and t he phaﬁ]maceutl cal | y acceprair@oastisd i on
salts, and the solvates thereof. 1In a *anbodi ment, the invention relates
to conmpounds of Fornula (1) and stereoisoneric forms t hereof, or any
subgroup thereof as nentioned in any of the other 35enbodi nents, wherein
one or nore, preferably all, of the following restrictions apply: (a) Ris

H or Irrvst ?xél)md ehmedﬂy sieﬁecidd froe h])élgroﬂtllﬁélﬁ'é@ﬁh{é oﬂ{almg@iymmlddag(y%dﬁ()yt Ré is |
e sSups Vi a an
@ Je ot ot Bl o S4B P o REE Ko bR MEHE: 1y e o

1%, o IR YA i bl s "0 42
i s H, Br; Gteregisomgranmrms ylsrapdr apply subgomﬂ)@momﬁmentlmﬂhmm@ﬁtb@nwer or
G _4al k?enteﬁltl d%inxﬁéﬂt}( ﬁl&’e?éh'oh%?ﬂlo}% ngf&QSI Qfl, FPhe féﬁb%h%?éé?ﬁb%n@%ﬂ"y

i ndepen §e ;ect e fromthe p con | st ng am no; (1) R4b
is H F rre(ta @ylahosack yadep Bg}y aredyH of 4&%9(16%%%.%&@@ QWS t ut ed
with 150ne At mhaﬁwb@p]}tuents each i ndependently selected fromthe group

consi sting 5 a@%aam no, (mM R5 is H |I|; nethoxy; 1-propen-2-yl; or
G _6al kyl o izof‘? substituted with one or nore methoxy substituents;

(n) hRga i s (© R&ak k{ghaloptyamuadycjp(s,uhikyi Cutydkly learbbnydn€,; &tkyﬂm«y@a@ubﬁ% cr)]ﬂ uents .
eac n oxy, an
el oS PPN DA S L s "

R8RON- car botelacted OllBCQDEISGQQR a @atb(étﬂinm@t ed with one or nore F
substi t uentgy Ré:;s_ﬁalllaﬁé/ lc9 ka'yﬁﬂ§l @/iaﬁééﬁﬁ bl &t SicWioboR4NE sQbstIREE with one

substituents each.independent | ected fromthhe group consisting of Ar,
i sopr opy! ox8F,M9E g HIPE%W@HWemsand cycl opropyl ; cycl opropyl ;
25cycl opr opyh R&UbET jdliitl egtigally sabitpbewyth oS okeiamistitbhts Badts f ur t her

ilégngl t]'téteteglﬁ gp&}l@,ﬁg&&gﬁ{%gﬁ&omcﬁ?wbﬁ it ue{]t sofxrn%{ sl%dto%,eddpyr rolidinyl;

tetrahydropyranyl; cycloCs_salkyl; C, 4alkylcarbonyl tetrahydropyranyl; Ar; or R°R'N-
carbonyl;
(f) R®is C,.alkyl substituted with one or more halo substituents; C;_salkyl optionally
substituted with one or more substituents each independently selected from the group

20  consisting of Ar, Cyealkyloxy, tetrahydropyranyl, and cycloCssalkyl; cycloCsralkyl;
cycloCssalkyl substituted with one phenyl substituent optionally substituted with one
or more halo substituents; unsubstituted pyrrolidinyl; NR*R’; tetrahydropyranyl; Ar; or
CH,-O-Ar;
(g) each Ar independently is phenyl optionally substituted with one or more

25  substituents each independently selected from the group consisting of halo,
Ci4alkyloxy, Ci4alkyl, and Cy_4alkyl substituted with one or more halo substituents;
oxazolyl optionally substituted with one or more C;4alkyl substituents; or thienyl
optionally substituted with one or more halo substituents;
(h) each R® independently is C;_alkyl;

30 (i) each R’ independently is C;_alkyl;
(j) R’ is C\salkyl optionally substituted with one or more C;_alkyloxy 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;



(p) wherein each Ar independently is phenyl optionally substituted with one
or nore substituents each independently selected fromthe group consisting
of F, C ,wBQaio/sadskyl oxy, C _4al kyl E C _4al kyl substPCcrEredonst2ie one or
nmore F substituents: oxazolyl opti onaT “substituted with one or nore

met hyl substituents; or thienyl optionally substituted with one or nore C
substituents; (q) each R8 is nethyl; (r) each RO is nethyl or

2-met hyl -propyl; 35(s) R7 is C _6al kyl optionally substituted with one or
nmore met hoxw Ruligsﬂlﬁlampt Ssopaps @ﬂ}ﬁetﬁb;a}vrﬁaﬁﬂutl cally acceptable addition
salts, and %u 250' vates thereof. WD 2010/ 089292PCT/ EP2010/ 051244 |In an
enbodl ment , ?‘ll'fl on relates to conpounds of Forrmula (1) and

st er eoi soma(rdl)G ﬁSJ@HBNtdné}saﬂ»‘sutuwdvalﬂymsﬂnlygroup t hereof as mentioned in any
of the othe m r preferably all, of the

foll ow ng rlgesg%g&)ﬁ{ e SﬁdGmQ%&kglnﬂ?ﬁ?Q%W1 S a 5-nenbered or 6-nenbered

aromati @ hefeeRocyed B mln@ene@dqmlwarq hydrpgasrorggethg) ; in particular (a-1);

(b) Ris H Aqs_et@?l&w whdleiR&RCLE BUFRE ntdtifixymet hyl (c) R is Hor

C _4al kyl ; edgggar |cular H or nethyl ; Eld) x|s0 (e) Rma and Rnb
each |ndep éntlﬁé 9hydr ogen or Ci _4alkyl; in particular Rm is H 10and
Rmb is O_4(ahblA9hsCHpre in particular Rra is H and Rrb is nethyl; ()

Al is CR3 or 1%}_2 NnR3|sC| _4al kyloxy; in particular R3 is methoxy;
(g) A2, A3 A ) eheH; (h) Het2 is a 9-nenbered bicyclic aromatic
heterochﬂcle(,])hawﬂi?gaforrrula (b-1) or (b-2); in partlcul ar (b-2); 15(i) 21

and Z3 are @1 ﬁg F?E%ﬁx) Wﬁ@ll Iﬁetlﬁzgéﬁag% e%) P@a[r .I cgarr hal o;
more in par cular uor

Ci.4alkyl optionally subs ituted with one or more substltuents cach 1ndependently

selected from the group consisting of F and amino;

() R* is H; F; methoxy; cyano; cyclopropyl; or Cy4alkyl optionally substituted with

15  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 Cy_salkyl optionally substituted with one or more substituents each

20  independently selected from the group consisting of Ar, ethoxy, and tetrahydropyranyl;
cyclopropyl; methylcarbonyl; tetrahydropyranyl; Ar; or R*R’N-carbonyl;

(0) R® is Cy6alkyl substituted with one or more F substituents; C;_salkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of Ar, isopropyloxy, tetrahydropyranyl, and cyclopropyl; cyclopropyl;

25  cyclopropyl substituted with one phenyl substituent which is further substituted with
one or more Cl substituents; unsubstituted pyrrolidinyl; NR®R?; tetrahydropyranyl; Ar;
or CH,;-O-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  Cjaalkyloxy, Ci4alkyl, 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 Cl substituents;

(q) each R® is methyl;
(r) each R’ is methyl or 2-methyl-propyl;
35  (s) R is Cyalkyl optionally substituted with one or more methoxy substituents;

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



20(n) R4Db
methyl; in

substitute
substitute

is Hor G _4alkyloxy; in particular H or nethoxy; (o) R5 is

H or

particular H (p) Réa is C _6alkyl; (c) R6b is phenyl optionally
subst i t utwo 2eiords9Re or nore hal o substl(%muents; i n part PCulERROIDI0EYZYS

d with one hal o substituent re in particular phenyl
d with 250ne F substituent; nost in particular phenyl subst

with one F substituent in the para p05|t|on (r) R7 is G _6alkyl; in

parti cul ar
addition s
present inv
st ereoi so
het er ocycl
2010/ 08929
is G _4dalk
Ci _4al kyl ;

Al is CR3
each indep
A3 and A4
formula (b-

10

15

20

25

30

met hyl or isopropyl; and the pharnaceutically acceptable

i tuted

al trhan é:}ﬂlﬁbdlﬂﬂ@ntsﬂie\{@xte(ﬁﬁoﬁ Raitedfo. compounds dfIF oaﬂﬁuﬁl'(b)ClﬁilkiWE nt, the

FeoRpREY Erer Do hgraPgrRoatats oLt iy sy ol piver
esmirvalvineng s, fvolraneih a)né ar fpre, peef@hbly(adl; 3f thorfo l(wzvmg resiffotions apply

SR REIR PRt o etalee b Wil W BB BN

(erdvindediouata-d); and G are not S|nultaneously N G3is CHor N

eptly are rovi that meximum two of Al,
dg &RNIS Blgf &1 @TﬁgﬁﬂgF Ohie EHIC aromatic heterocycle

) Xois O(p-2): R6aR6b
(e)R'™ and R'% each independently are hydrogen or Cyalkyl; in particular R'* is H

No ek el 4355,1 Cln%—pa ﬂcumﬁl}popﬁle@yé4al kyl oxy; A2, A3 and A4
kod;

and R'® is C\alkyl; more in particular R'™ is H and R'®" is methyl;

(f) A' is CR? or N; wherein R? is C;4alkyloxy; in particular R? is methoxy;

(g) A*, A’ and A" are CH;

(h) Het” is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2);
in particular (b-2);

(i) Z' and Z’ are CH;

(j) Z* is CR™,

(k) R* is H or halo; in particular halo; more in particular fluoro;

(1) Y' and Y* are CH;

(m) Y? is CR*;

(n) R* is H or C,4alkyloxy; in particular H or methoxy;

(0) R’ is H or methyl; in particular H;

(p) R® is Cgalkyl;

(q) R® is phenyl optionally substituted with one or more halo substituents; in particular
phenyl substituted with one halo substituent; more in particular phenyl substituted with
one F 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 (1),
and stereoisomeric forms thereof, wherein

Het' is a 5-membered aromatic heterocycle, having formula (a-1), (a-2), (a-3) or (a-4)
3
R1\(X - R1\(G§,_“ 7 \( 7
N—;QZ N—N \ N—oO
R° R?

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

10 A2,
havi ng



Zl1 is CHor N Z2 is CR4a; Z3 is CH Yl is CHor N Y2 is CR4b; Y3 is CH
15R4a is H hal o; G _4al kyl oxy; cyano or G _4al kyl optionally substituted
wi t h one wo 2noves9tval o substituents; s H  hal o; G _4aCipreoay,osyano; or
C _4al kyl optionally substituted mnth 6 e or nore halo substituents; R5 is
H, hal o; cyano; or Cl_6al kyl optionally substituted with one or nore
substituents 20each independently selected fromthe group consisting of
C _4al kyl oxy and halo; R6a is C2_6alkyl substituted with one or nore halo
substltuentﬁ,mﬁlgﬁ@lkmgdoptlonalIy substituted with one or nore
substltuentﬁl ?fqa;ndﬁfindently selected fromthe group consisting of
pi peri di nyl™~ A yl oxy, tetrahydropyranyl, cyclo C3 _7al kyl oxy, and
cycl 0C3_ 7aIR@k(hQMkybC3 7al kyl ; tetrahydropyranyl Ar; or CH2-0-Ar; 25R6b
is C2_6alky %Bqlggtuted with one or nore halo substltuents G _6al kyl
optionally substituted with one or nore substituents each |ndependently
sel ect ed fr@nﬁﬁﬁéogkbﬁbI%GHSNSKKh@m@muﬁﬁp@ﬂiGlﬁ@%ﬂ Ar, C1_6al kyl oxy,
tetrahydrogMﬁaggaﬂmggﬁbﬁugﬁamﬁﬁhgy&gﬁﬁmn@ cycIoC3 7a|ky| cycl oC3_7al kyl ;
pi peri di nyl 3m)r olinyl; pyrrolidinyl; tetrahydropyranyl 0-Ar; G
6al kyl oxy, '%ar Rylthio ; Ar; CHe-o- Ar S Ar: NCH3-Ar 30 or NH-Ar: WO
2010/ 089292&%/(&?2&16)/\;&&1&&4{3\@1%1[Balaoe@;lfallpﬂ@;@r| di nyl, morpholinyl, and

pyrrolidiny Y t4i onal | bstitut e nore substifyents
Bach | ndepé dQ% PSR gl TSR e e SR s PR ‘Té?/P% A%
c2 6alk@hyLA zmdeyM@hkbonyl hal o, and G _4al kyl oxycar bonyl ; mhereln

each Ar indg ﬂgga nnre
55ubst|tuents eac g%%ﬁggﬂ%%y se%gggkﬁx?%gﬁﬁ%%ﬁgﬁﬁgﬂ%4%FR

hal o, G _4al kyl oxy, cyano NR8R9, Rfror phol i nyl, G 4a|kyﬁﬁband O 4a|ky|
substituted wth one or nore hal substltuents or pyri/dinyl optionally
substituted with one or noreN stituents each ind ently selected from
t he group consisting of hal / G\ 4al kyl oxy, cyano, [C _4gikyl, and C _4al kyl
substituted with one or i t-s; R8 independently is
H or G _4al kyl; each RO ipdependently is H or Ci| 4al kyl; R7 is H

C _6al kyl optionally subs {}ulﬁﬁ W th one or nore s tituents each

i ndependently sel ected fromzt he group consi sting of*"hal o, phenyl, and

G _4al kyl oxy; 15and the phagnpceutically acceptable addition salts, and the
sol vat es thereof In an enbodi ment, the present invention-concerns novel

conpounds of1 £, &1 kickh /72 illm;
Y'is CH or N; Y% is CR4b, Y? is CH;
15 R™is H; halo; C)alkyloxy; cyano; or Cjalkyl optionally substituted with one or more

halo substituents;

R™ is H; halo; C;_alkyloxy; cyano; or C\_alkyl optionally substituted with one or more
halo substituents;

R’ is H; halo; cyano; or Calkyl optionally substituted with one or more substituents

20  cach independently selected from the group consisting of C;4alkyloxy and halo;
R%is C,salkyl substituted with one or more halo substituents; C;_galkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, C;ealkyloxy, tetrahydropyranyl, cycloCs_salkyloxy, and
cycloCsralkyl; cycloCssalkyl; tetrahydropyranyl; Ar; or CH,-O-Ar;

25 R%is Cyealkyl 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, C;ealkyloxy, tetrahydropyranyl, cycloCs_salkyloxy, and
cycloCsyalkyl; cycloCsalkyl; piperidinyl; morpholinyl; pyrrolidinyl; NR*R;
tetrahydropyranyl; O-Ar; C;salkyloxy; C;ealkylthio; Ar; CH,-O-Ar; S-Ar; NCH;3-Ar

30 or NH-Ar;



Al j \/ \ Ht2 1 Hfl164 -e, A3 (1) and stereoisoneric forns thereof,
wherein Het' is a 5-nmenbered aromatic heterocycle, having formula (a-1),
(a-2), (awBlowvospm24) XxG3GLN Rl--- Z--R2---NZ \, /\\ \ RRT/EP2010/051244
20(a-1)(a-2)(a-3)(a-4) , Ris Hor C_4alkyl; R is Hor C _4dalkyl; R2is
G _4dalkyl; XisOorS; 256 G is CHor Ny, & is CH Nor C substituted with

C _4dal kyl; provided that A and & are not sinmultaneously N, G3 is CH or N
WO 2010/ 089292PCT/ EP2010/ 051244 Al is CR3 or N, wherein R3is H halo or

G _4al kyl OXWherAa,eaABp@eﬂdlﬁ 1, amlbhdhﬂglle@@mgﬁmﬁd{nﬁr@y%tm%l}obe Nbstieedi ded
that no nore.than two

bi cyclic af%ﬁ%??%o%@?%¥%B§EP%“Sﬁﬁﬁ’H%PFB@HﬂYé?%%éqEbméPeé%mﬁé’”Elnga%

Cialkyl, Cyealkenyl, C;4alkylcarbonyl, halo, and C;_4alkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more

5  substituents cach independently selected from the group consisting of halo,
C4alkyloxy, cyano, NR*R’, morpholinyl, C)4alkyl, and C;_4alkyl 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,
Ci4alkyloxy, cyano, Ci4alkyl, and C,; 4alkyl substituted with one or more halo

10  substituents;

cach R® independently is H or C\_alkyl;
cach R’ independently is H or C\_alkyl;
R’ is H, Calkyl optionally substituted with one or more substituents each
independently selected from the group consisting of halo, phenyl, and C; 4alkyloxy;

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

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

Az N

M e

N
Het! A3
U]

and stereoisomeric forms thereof, wherein

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

< %_7 SN Y

N=—G? N—-O

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

R’ is H or C)alkyl;
R'is H or Cyalkyl;
R’ is Cy4alkyl;
XisOorS;
25 G'isCHorN;
G” is CH, N or C substituted with C;_4alkyl; provided that G' and G* are not
simultaneously N;
G’ is CH or N;



R6a R6b Rd4aR4b 5(b-1 a)(b-2a) . , Rda is H, halo, G _4al kyl oxy, cyano, or
C _4al kyl optionally substituted with one or nore substituents sel ected
from hal owOR010/(89293 n hal o, C _4al kyl oxy, cyano, or C _2alripRolopsizenal |y
substituted with one or nore substituent5 selected fromhalo; 10R5 is H;
hal o; cyano; or Cl_6al kyl optionally substituted with one or nore
substituents selected from G _4al kyl oxy and hal o; R6a is C2_6alkyl
substituted with one or nore substituents selected fromhal o; C _6al kyl

Optlona||y4§UQ$H€QQQ€GM%ﬁ&hRﬁﬁ@HthﬂBf@1gﬂbﬁ@xﬁuentS sel ected from

pi peri di nyl r, s6al kyl ox tra r r al k y, and
Cyero Ca PRy st A O RN ShrigR Pyt o vl NeE o A
-.-. 6b Kia',@&2 Aémmya sield$tituted with one or nore substituents sel ected
from hal o; I r i\tuents
sel ected frlcg)?em gs?dp%ﬁeé’%} do&% 11¥&_§Ld-62§c ﬁe trg oM h?’ ag?oé%g%ay an\}?m’s% o C3 7
al kyl oxy, and cyclo C3 _7 al kyl; ?cIoC3 7a|ky| pi peri drftyl ; nor phol i nyl;
pyrrolidinyl; NRBR9; tetrahydropyranyl; 20 0-Ar; G _6al onxy;
O__Galkylthio; Ar:; CH2-0- Ar N r; NCH3-Ar or NH-ArN erein each

pi peridinyl, norpholinyl, agd pWwrolidinyl may opti ;be substituted

W th one or nore substitu | ectred from Ci-.4a ~_6al kenyl ,

C _4al kyl car bonyl , hal o, [fand _4 al kyl oxycar bofjyk erein each Ar

i ndependently is phenyl dptiogally substituted with opge or nore
25substituents each indep ntly selected from 7 G _4al kyl oxy, cyano,
NRB8R9, norpholinyl, G 4alkyl, and G _4al kyl substiftuted with one or nore
substituents sel ected from | o; or pyridinyl optidnally substituted with 1
or nore substituents each |%dependently sel ected fr%n1h94 G -4 al kyl oxy,
cyano, & 4 alkyl, and G _4 éPﬂ?l substituted mnth ol& 85 nor e

substltuents%selected fromhalo; wherein R8 is Hor G _4alkyl; wherein R9
is Hor Ci ]ﬁapsk% halo, C;_alkyloxy, cyano, or C;_alkyl optionally substltu’[‘ed with one or more

substituents selected from halo;
R™ is H, halo, C)4alkyloxy, cyano, or C;_alkyl optionally substituted with one or more
substituents selected from halo;

10 R’ is H; halo; cyano; or Csalkyl optionally substituted with one or more substituents
selected from C; 4alkyloxy and halo;
R%is C,salkyl substituted with one or more substituents selected from halo; C;alkyl
optionally substituted with one or more substituents selected from piperidinyl, Ar,
Cisalkyloxy, tetrahydropyranyl, cycloCs_salkyloxy, and cycloCssalkyl; cycloCsralkyl;

15  tetrahydropyranyl; Ar; or CH,-O-Ar;
R®is C,6alkyl substituted with one or more substituents selected from halo; Cygalkyl
optionally substituted with one or more substituents selected from piperidinyl, Ar,
Cialkyloxy, tetrahydropyranyl, cycloCs_salkyloxy, and cycloCs_yalkyl;
cycloCsalkyl; piperidinyl; morpholinyl; pyrrolidinyl; NR*R’; tetrahydropyranyl;

20  O-Ar; Cisalkyloxy; Cisalkylthio; Ar; CH,-O-Ar; S-Ar; NCHs-Ar or NH-Ar;
wherein each piperidinyl, morpholinyl, and pyrrolidinyl may optionally be substituted
with one or more substituents selected from C;4alkyl, Cysalkenyl, C;4alkylcarbonyl,
halo, and C, 4alkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more

25  substituents each independently selected from halo, Ci4alkyloxy, cyano, NR®*R’,
morpholinyl, C;salkyl, and C,4alkyl substituted with one or more substituents selected
from halo; or pyridinyl optionally substituted with 1 or more substituents each
independently selected from halo, C;4alkyloxy, cyano, C;4alkyl, and C,4alkyl
substituted with one or more substituents selected from halo;



R7 is H G _6al kyl optionally substituted with one or nore substituents
sel ected from hal o, phenyl and C 4alkyloxy; 5 Zi is CHor N, Y1 is CH or
N; and t hwophevasezveuti cal |y acceptabl e _addition salts, &ot/EPh@0S6I2NAL €S
thereof. 1In another enbodi nent, the iflention relates to corrpounds of
Formula (I) and stereoisoneric fornms thereof, wherein 10Het' is a
5-menbered aromati c heterocycl e, having forrrul a(a-1), (a-2), (a-3) or
(a-4) Ris Hor G _4alkyl; R is Hor G_4alkyl; R2is G _4alkyl; 15X is O
or S, G |swﬁzﬂeln(¥1|3$1&l-d:14@n<yp substituted with G _4alkyl; G3is CH Al is
CR3 or N, wherei g{ (ﬂ Lo or G _4al kyl oxy; 20 A2, A3 and A4 each

i ndependent V§° S éls—ﬂo?r '4a€9' vided that maxinumtwo of Al, A2, A3 and A4
are N, Het Ri s Qatkphbeptiedalby mbsﬂiﬁutbdamidnmdmrmﬁbenbmiymaselwwidrfg)rm ornul a

(b-1) or ( or N Z2 is CR4a; Z3is CH Yl is CHor N
Y2 is CR4bbha@s‘ ph%‘ﬁh&éﬁk%lﬁﬁhal 0o; cyano; or G _4al kyl optionally

substit gt edZ\istHI onY: or more hal o 25substituents; - 4b Kis H hal o cyano;
or G _4al ky‘{(l B@Hgf@ily substituted with one or nore halo substituents; RS
is Hor ais Ar; C2 6alkyl substituted with one or nore hal o

subst i tuentaél tE?P@é@ac%W%MaC&EWB‘ﬁ& 08§k Pedolien SHOTor or o
substi tuent s fac i nd dentl sel ected, fromthe cons g of Ar,
O _6al kyl oxy!™ S SEOBES |tfk%unverr%@8rﬁ@we Ptk i PeFREE T Ed Wi one
or nor e hal Ycrsoibsherticifonns Ihereof wherein
10  Het' is a 5-membered aromatic heterocycle having formula (a-1), (a-2), (a-3) or (a-4)

Y Yy

N—0O

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

R’ is H or C)alkyl;
R'is H or Cyalkyl;
R’ is Cy4alkyl;
15 XisOorS;
G'is CH;
G is CH, or C substituted with C;_qalkyl;
G’ is CH;
A' is CR? or N; wherein R? is H, halo or Cj4alkyloxy;
20 A% A’and A* cach independently are CH or N; provided that maximum two of A', 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; 7% is CR4a; VART CH; Y'is CH or N; Y is CR4b; Y is CH;
R™ is H; halo; cyano; or C;alkyl optionally substituted with one or more halo
25  substituents;
R™ is H; halo; cyano; or C;4alkyl optionally substituted with one or more halo
substituents;
R’ is H or C)alkyl;
R*®is Ar; Cyealkyl substituted with one or more halo substituents; or
30  C;ealkyl optionally substituted with one or more substituents each independently
selected from the group consisting of Ar, C;salkyloxy, and cycloCs_salkyl;
R®is Ar; C,.salkyl substituted with one or more halo substituents;



C _6al kyl optionally substituted with one or nore substituents each

i ndependently sel ected fromthe group consisting of Ar, G _6al kyl oxy, and
cycl oC3_Msibkyio/080292 CH2- 0- Ar; wherei n ezf:h Ar i ndependenPCy/EP2010/0812y4
optionally substituted with one or 5substituents each independently
selected fromthe group consisting of halo, cyano, Cl_4al kyl oxy, Cl1_4al kyl,
and Cl1_4al kyl substituted with one or nore halo substituents; R7 is

Ci _6al kyl optionally substituted with one or nore substituents each

i n(cjie ItoﬁndeEtC%aﬁ@'l @pﬁ&ﬁl@ savBtbhed glma ¥he 6ﬂm§f63§u|b§liﬁt1@ﬁts B&hQn@dp@ndélnﬂ§?| kyl oxy;
an e phar acc e n sa sol vat es

t her eof . p ﬁ}&&ﬁ;{% %f%@ mgP d¢i loéﬁ Icgglgg:3fagﬁ%lorrpounds of
Formul a (I)ore(Eidz-@EAr e0| soneric fornms thereof, wherein Het' is a 5-nenbered
aromatic h R is H
or G_4al ke\f/ﬁér%%ye%t?ﬁr g&ﬁlﬁﬁﬁwh%&é@%gnalgs ﬁgt tl%t(e? W?igg e 08%10‘& i o
CH @& i Gub@intu@ts mtmdqp@@@nmmle@pd d frankie gragp qogSl@ng qudlam CV@OCR?, or N
wherein R3 Cﬁ;ahiylcb@rl Qi@ a.tfﬂl@ﬂ%ﬂk?%%bsﬁ%téd&m%ﬁ o%or%%aﬁ)%bﬁﬁuﬁ{tﬁ CH,

Het2 is a 9-ne |cc1|caro tic heterocycle,. having formla bl or
(b-2): \Aher%. i zzalﬁxl QBI}OB?UWH ptufed vigyane oo Selpgtitugnts %C@Ialdspeqqﬁn )
CR4b; Y|3| [ Sse@dted&ﬁ%&hd @otp &b’nsﬁﬁhg)ofhalébnd(CIl salliylohal o or Ci _4al ky:_I

opti ona ) titut Wi titu : is or
Pl ok Y GG bathRCeyftotdl R0 FRERORSHR RUDBEMEER Bersr e A

R6b is ts

Cl_6al kyl ogﬁ_‘%ﬁgﬁ%m@g& eﬁ‘s’%i%’?]ecﬁﬁ 8‘% Sgécﬁﬁ%pghglsgéﬂg& } ud;nts or
CH2- 0- Ar ; vﬁﬁ@rp@swn@ra@fvrms thonepdpeheteint |y i s phenyl optionally substituted
with one orggdie, §%%§He¥é&%&1%aﬁ@§éierb8§t‘?@%Qdi%@tf&afmﬁ@tae?} @.{12)’ (£5) &f‘qﬁ -Qroup

consi sting of. halo 4al kyl oxy, G _4a , and substituted with

one or eRhléIPBOI’SGb‘?{kiytlauent S:
R'isHor Ciaalkyl;

15 R%is Ciaalkyl;
XisOorS;
G'is CH;
G is CH or C substituted with C;_alkyl;
G’ is CH;
20  A'is CR? or N; wherein R? is H, halo or Ciaalkyloxy;
A’isCHorN;
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; 7% is CR4a; VART CH; Y'is CH or N; Y is CR4b; Y is CH;
25  R*™is H or halo;
R™ is H, halo or C,_alkyl optionally substituted with one or more halo substituents;
R’ is H, or Cy4alkyl;
R*®is Ar; or C alkyl optionally substituted with one Ar;
R%is Ar; Cyalkyl substituted with one or more halo substituents; C; ¢alkyl optionally
30  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 halo,
Cialkyloxy, Ci4alkyl, and C;_4alkyl substituted with one or more halo substituents;
R’ is Cysalkyl optionally substituted with one or more Cjalkyloxy substituents;

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



R7 is C _6al kyl optionally substituted with one or nore G _4al kyl oxy
substituents; 35and the pharnmaceutically acceptable addition salts, and the
sol vat es wbhen®afs9292 | n anot her enbodi gent, the inventi e0TEPL@NOS1280
conpounds of Fornula (1) and stereoisoffefic forns thereof, wherein Het' is
a 5-nenbered aromatic heterocycle, having fornula (a-1), (a-2), (a-3) or
(a-4); Ris Hor nethyl; 5 R is Hor nethyl; R2is nethyl; Xis O0or S, d
is CH @& is CH or C substituted with nmethyl; 10 G3is CH Al is CR3 or N

wher ei n R3 lﬁlhtoﬂt‘er@ﬁlbmm@xyhe e o réﬁte@&@céﬂ‘[b&fndﬁ\'ofBdh@fwlﬂggiaﬁd'lat maxi num
two of CH Het2 is a 9-nenbered bicyclic

t and A3 are I\l}? Aﬁ ﬁﬁf
aromatlc hestférf%lé?/@?réc OREY TG YoV RUFY (b-1) or (b-2); 15 wherein Z1 is CH or
N, Z2 is CRda isZ35-nenlidred¥itomsticChttancitle, Yaving fGRABa (a¥B), (®2)Ck-3Rdi(aid; H, Br,
F, cyano or q::f{orm é Kis H F, cyano, CH3 or CF3; R5 is Hor CH3; R6a
is Ar; ethy ?tfl% optlonally substituted with one or nore
subst i t entR' lézﬂ:hfm@thi}’hdependent |y selected fromthe group consisting of
C _3al kyl oxw@rﬁgeﬂﬁr, R6b is Ar; 3,3,3-trifluoropropyl; cyclopropyl nethyl;
met hyl opt| onaIIy Substituted with one or nore Ar substituents; or
CH2- 0- A XWh@r%iSh each Ar i ndependently is phenyl optionally substituted
wth one orGhigr(H{substi tuents each independently selected fromthe group

consi sting propyl, methoxy, ethoxy, and
trifl uorone S?ICHF?fq §ubr3}éttu§$‘mmzlnﬂgwé’b tert-butyl, or ethyl optionally
subst i tl edGwisttH;one net hoxy; and the phar maceutical |y acceptabl e addition

salts, and fhg Csfgl q?heltggglkquH olrﬁleg-f&‘i her enbodi ment, the invention
relates to cpnpou 0 or mul a g]I: er eoi somari c fo; nms t her eof,
wher ei n A”and A are CH or N; provided t at maximum two of A", A* and A’ are N;

At s CH;

Het” is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2);
15 wherein Z' is CH or N; 7% is CR4a; VART CH; Y'is CH or N; Y is CR4b; Y is CH;

R* is H, Br, F, cyano or CFs;

R¥ is H, F, cyano, CH; or CF3;

R’ is H or CHz;

R*®is Ar; ethyl; or methyl optionally substituted with one or more substituents each
20  independently 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 ethyl 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
stercoisomeric forms thercof, wherein
30  Het' is a 5-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;



30Het' is a 5-nenbered aromatic heterocycle having formula (a-1), (a-2),
(a-3) or (a-4); Ris Hor nethyl; is Hor nethyl; R2is nethyl; Xis O
or S; 35GVOi2e100IM29¢2 is CH or C subst &ut ed with net hylPCT/BBR010O5CHE Al is
CR3 or N, wherein RB3is H, F or rrethoxg A2 is CHor N A3 and A4 are CH;
S5Het2 is a 9-nenbered bicyclic aromatic heterocycle, having formula (b-1)
or (b-2); wherein Z1 is CHor N, Z2 is CR4a; Z3 is CH Yl is CHor N Y2is
CR4b; y3 is CH Rd4ais Hor Br; Rois H F, CH3 or CF3; R5 is H, or CH3;
10R6a is Arcfgrcmret hyl opti onaIIy substituted with one Ar; R6b is Ar;

3,3,3-trif| y t hyl rrethyl optionally substituted
with one or %/&B&Mﬁ?lfl Eli: "@ﬁl@% wherein each Ar
i ndependentAﬁlls@thbInyl opti onal |y substitut ed with one or nore
substituent g3 g,glc endent ly selected fromthe group consisting of F,

a, rreth I rop y > met hoxy, ethoxy, and trifluoromethyl; R7 is rrethyl
2- propyl tidetf 1%Qwem®redé11%whc@mmamahelteyocwbshﬁ\ﬂug &mia (8- 0res (Bdhoxy: and

the phar macentknatliy caegept 2bl eradyr i on. vakd i and Whe Rl watiepr: her eof |
| n anot her epbodi nent, the inventi'on relates to corrpounds of Formila (1)

and st er eoi BoreHi% Bror ms t hereof, wherein 20 Het' is a 5-nmenbered aromtic
het er ocycl eR*hiaMi RgCHosNOFa (a- 1) Ris Hor C _4dalkyl; R is Hor
C _4al kyl ; ﬁ) gﬂlsCRSorN wherein R3 is H, ForO4aIkonxy 25
A2, A3 and aare”

10  R®is Ar; or methyl optionally substituted with one 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, methyl,
15  2-propyl, methoxy, ethoxy, and trifluoromethyl;

R’ 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 relates to compounds of Formula (I) and
stercoisomeric forms thercof, wherein
20  Het' is a 5-membered aromatic heterocycle, having formula (a-1);
R’ is H or C)alkyl;
R'is H or C)alkyl;
Xis O,
A' is CR” or N; wherein R? is H, F or Ciqalkyloxy;
25 A% A’and A® are CH;
Het” is a 9-membered bicyclic aromatic heterocycle, having formula (b-2); wherein Y'
isCHorN; Y?is CR4b; Y? is CH;
R¥ is H, F or CF3;
R®is phenyl optionally substituted with one or more substituents each independently
30  selected from the group consisting of halo, methyl, and methoxy;
R’ is Cyalkyl;

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

In another embodiment, the invention relates to compounds of Formula (I) and
stercoisomeric forms thercof, wherein
35  Het' is a 5-membered aromatic heterocycle, having formula (a-1);
R’ is H or C)alkyl;



Het2 is a 9-nenbered bicyclic aromatic heterocycle, having formula (b-2);
wherein Y1 is CHor N, Y2 is CR4b; Y3 is CH Rois H For CF3; R6b s 1
phenyl opvOanwldsy293ubstituted with one_or nore substitu@oTEPR@EOIN51244

i ndependently 30 selected fromthe gr ba‘ﬂo)'consi sting of halo, nethyl, and
met hoxy; R7 is G _4al kyl; and the pharmaceutically acceptabl e addition
salts, and the sol vates thereof. I n anot her enbodi nent, the invention
rel ates to conpounds of Forrmula (I) and stereoisoneric forns thereof,
wherei n 35Hetis H 6r @,_pikygnbered aromatic heterocycle, having formula (a-1);
Ris Hor G,.4alkyl; R is Hor C _4dalkyl; Xis 0; Al is CR3; wherein R3 is
C _4al kyl o%fjs , A3 and A4A are CH b5Het2 is a 9-nenbered bicyclic aromatic
het er ocycl eA' BaR nghbwimRi & (haRyloxwherein Y1 is CH Y2 is CH Y3 is CH;
R6b s 1 phegpyl,s e} .Substituted with one or nore hal o substituents;
R7 is G 4a‘$k)ﬂ ?dﬂgrﬁj%?%gﬁbhar nmaceutical |y acceptable addition salts, and

t he sol Vat eldetf ey Totembegidrbiewedic heamatietstireeyiste, havieg foipek (boh: whergine¥ t o
conmpounds ageqy.d’ng e yany cef, the other enbodi ments, wherein R6a is
C2_6alkyl sufstituted wth one or nore hal o substituents; G _6al kyl

optional |y BubsRheny Quionpidnsubndtutsd widh encsergaeret StHLHS;i ndependent | y

sel ected frrhsthealgyloup consisting of Ar, G _6al kyl oxy, cyclo C3
- 7al kyloxy, , ang. 1():1¥a(1:r£1(e)1cecl:l%ica-l?yaallc%gll)t;abléra-ddi%ron %aﬁtsgaflnzd_ §eSivates thereof.

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

15  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,
Cialkyloxy, cyano, Cj4alkyl, and C;4alkyl 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% s Cyealkyl substituted with one or more halo substituents; C;alkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of Ar, C;salkyloxy, cycloCs_salkyloxy, and cycloCs.salkyl; 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,
Cialkyloxy, cyano, Cj4alkyl, 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; cyclopropylmethyl; 3,3,3-trifluoropropyl; Cs.4alkyl substituted with
methoxy; CH,-O-Ar; or Ar;
wherein each Ar independently is phenyl optionally substituted with one or more

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



wherein each Ar independently is phenyl optionally substituted with one or
nore substituents each i ndependently selected fromthe group consisting of

hal o, C waeal2kylmsx3w2 cyano, G _4al kyl, d G _4al kyl subgCirtare@d/osizih one or
nore hal o sub stituents. 20l n another” odinent, the invention relates to
conpounds according to any of the other enbodinents, wherein -.-. 6b Kis

C2_6alkyl substituted with one or nore halo substituents; C _6al kyl
optionally substituted with one or nore substituents each independently

sel ect ed fromalkytoxgt @thoCQﬂ@ll@ﬂ i@ (QfalRyl, subktitbRb kyithoone, oréydit Bale3d
- 7al kyl oxy, qu@ncj[ge‘ﬁcl o} _7alkyl; Ar; or 25 CH2-0-Ar; wherein each Ar

i ndependent ﬁenyl opt i onal I y substl tuted with one or nore

subst 1 ¢ Uent sy,ea60 IARBSATANULY S SLRELSHLIOMANS Ol QUBLERNR] 3 0ghel hal o

C _4al kyl oxy, cyano, ed Yone ‘or nore
hal o sub stétherembodirg@its vdrwmer enbodi nent, the invention relates to

conpounds ag® qg donayt %ﬁ%o?{zln{enﬁ%@ her rmﬁﬂaragfo@gp@ 14allé4}'les'h§%<tﬁut€§ ifhS

i sobutyl ; cyc opro tTifluoro y1l substituted
with met hoxli‘,le hexy - 2A Appr Af wherein each Ar independently is phenyl

optional |y whsinl 6abﬁ ad mﬁepéhd@ﬂ@y r h@ﬂil&)pﬁ5ﬁél@5§ub§tﬁﬁﬂéﬂszvlﬂﬁﬁfé Jrigtependent | y

selected fro the ons ano,
R T e e e ?"sae%?fpﬁl%ﬁér%w e el "o ¢ went s,
I n anot her @niaﬂ@ilmntyanbh@l Jatkwé rund @h 4alkl edubstitited cathpoeratsnac delodi ng t o any

of the of hergihgdi ments, wherein 5R6b is isobutyl; cyclopropyl nethyl;
3,3, 3- trlfluoropropyl C2 _4alkyl substituted with rrethoxy CH2-0- Ar; or Ar;

wher ei neachyfinahipg %Hl%ﬂ&‘ﬁ%tn{ ¥hé ﬁv&ﬂﬁﬁ%laﬁ%@tté 9&%6%& H&%Ydlﬁ%'&?&g"ﬁf{tﬁle one or

nore substituents each In epen sel ected om the group consisting of
hal 0, G _4a0tR§ncmBpdingrngvh e(ﬁlnE\allﬁﬁ; and C _4al kyl substituted with one or

nmore hal o 1\9&1‘@@&&1&1%ﬁtﬁepeﬂd@n@ﬁﬁtﬂh@ﬁylwﬁﬁﬂdl bstithifeg@ withi@itdreforeel ates to
conpounds ace wherein Réa is Ar;

ordi i ments
o e et e et B S R Fro BT S R e i t 1 o or
nor e suldst i € uatitydoxgyacyuno ndepdoyd entl 1G; 4 sl&y lembsatdtufed ovitht dre ogmeonrp helonsi sti ng of
hal o, 15C _S%%L Ift%&ﬁ%‘ cyano, C _4alkyl, and C _4al kyl substituted with one
or nore halo su ituents. In another enbodinent, the invention relates to

conpounds  acgoL{4kRg chBodt¥enP fthd fAGention 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

20  independently selected from the group consisting of halo, C;_4alkyloxy, C.4alkyl, and
Ci.4alkyl substituted with one or more halo substituents;
in particular phenyl optionally substituted with one or more substituents cach
independently selected from the group consisting of halo, methoxy, methyl, and

trifluoromethyl.

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,
Cialkyloxy, cyano, Cj4alkyl, 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,6alkyl 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, C;_4alkyl, and

35  Cjaalkyl substituted with one or more halo substituents;



ot her enbodi nents, wherein R6a is C2_6alkyl substituted with one ore nore
hal o substituents; or phenyl optionally substituted with one or nore
subst i t UBNDL0BEBI920i ndependently sel ezéed fromthe grorpTEPR&I0SFI2AY Of

hal o, G _4al kyl oxy, G _4al kyl, and G I'kyl substituted with one or nore
hal o substituents; in parti cuI ar phenyl optionally substituted with one or
nore substituents each i ndependently selected fromthe group consisting of
hal o, met hoxy, nethyl, and trifluoronmethyl. 251 n another enbodi nent, the

L\Eventl 026 Llalpammatr @zgﬂﬁﬁmaﬁﬁ%@%mcuéﬁ@ré gloedtw?'al@ﬁuﬁsﬁweﬁﬁsh@rp@ﬁﬁod: Inrent s,
ereln C r |1 nae naen 1 O

ohEett £ ut ocrirA P G o S SRRl s BTRRNy SR LRmY 11 om
t he group cthagraipiaogsistinghelhalo, @eﬂzbalykmhmyy,amyﬁhm);rorﬁbﬂ_lﬁ]al kyl, and C _4al kyl

substituted with one or nore hal o 30substituents. |In another enbodi nent,
t he i nventi ol anether egbpdimponpaimsdentmagokatis rﬁgccnrop@myds afcording tst dngrof the

embodi ment s thé’i"’t%ﬁﬁ}dﬁné?ﬁ? vx'zh%r&RR@%W%a%U@ Sdlﬁﬂ ;%Iﬁ g@aﬁtlcﬁfaﬁymﬂ e halo

substltuents phenyl ‘optional |y sSub sfl nor e

subst | tuent%lbét&w H’éﬁ@rﬂﬂé‘ﬁﬂfP?a]@épéﬁ’tﬁéﬁiﬂ“ﬂ% ﬂlbmfflﬁéarglrl@a Baleomerssiti ng of hal o,
G _4al kyl oxyartiédlard@bkyl , and 35C _4al kyl substituted with one or nore halo
substituents; in parti cuI ar C2_6alkyl substituted with one ore nore hal o
substi tuent s]n zﬁfothblﬂ emy)bdmmlt ainadnkyntRubsiates Wh esmpaunks aamdmg tmztrgz of the

subst i t uent S[Her%%l d'g eenetnll RS lFF%a hnfce{ha/?]ﬁ&gll% N ﬁﬁoro %t ing of halo,

met hoxy, Ty Gor et an renbo ¥he invention

| at
Raa 15 15 ha ﬁé‘i’inﬂ%&%&%%ﬁ%@éf ot B comRIRL oAt T e e o
nore hal o sqtb@rtth@ﬁp@lts,uwhepm& clﬁIHarhalq Gn 4?’fﬂé)l'1@>(y,|‘?bfl@th3’rhop%ﬁltaﬂlbful ar Hor F.

I n anot her @Ebadica®Ath odchs rhdwﬁﬁllbls%stft@érﬁé &5 pdrflcERNAOMNSISr eCHARARY t O any
of the other enbodi mgéﬁbFMerel n Rda is Ral o, met hyl , cyano or

trifl uoronelpﬂ’&?lmpi]@]ch 18 MY di ment the invention relates to

conpounds acgor d| f, the ot her od| R4b

nal 0, O~ 4ai RyIEuy? cbPoRBap iR By RS RSPt B RO HTs R o hal o
subst i tifentather amhmdnmntulwirerdm RA%is &1, dialoCimettal, koyhiox g, trlrlﬂno@rmemhmartl cular H,
F or net hoxy. I n anot her enbodi nent, the invention relates to
conpounds acbongitheg cnbodimenpfthe nactBotrhlates dorbordpormds eccoydiag ki anyRfhd s H,

hal 0, met hydiheChdiREntd, Wt 4R RO 'I@@h()élkyl o{aﬁbtﬁﬂ?%ﬂ@s‘htﬁ@@@rﬁh TRObr mbhie
invention relates to u (g% accord gr of the other enbodi nents,
wher ei n R7 Juéstepcigae |Hr1%99 gy sgleetat &om F&PWPHS@H@ rhaffpe

substi tuents, @a@lropdyndependent ly selected fromthe group COI’ISI sting of halo

and G _4al kyl oxy. 20l n anot her enbodi nent, the invention relates to
conpouritfs  ac broambtheg ctnbodimengfthd ﬂn&erﬂtdneela&nh@drbmmnlsls avdoedieg to &% dfshe

C _4al kyl . n nvention relates to conpounds
accordi ng toothéa]{ne%% ﬂfi% %gérlggrr{l)s Qﬁ(ﬁ}tl wherein R8 is H or C _4al kyl;

and wherein ﬁ?aﬂo%helr_ie%o@m@%ﬁltllfé’inventlon relates to compounds according to any of the

other embodiments, wherein R®is H or Ci4alkyl; and wherein R’ is H or Ciaalkyl.

In an embodiment, the invention relates to compounds according to any of the other
25  embodiments, wherein
R’ is H or methyl;
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
30 embodiments, wherein
R’ is H or methyl;
R® is phenyl substituted in an ortho position and optionally further substituted in other

positions.



I n an enbodi nent, the invention relates to conpounds according to any of
the other 25 enbodinents, wherein RS is Hor nethyl; R6a is phenyl

subst i t utwo 20r/®92%2t a position and opt ;ipnal |y further s®oStEPRabAE12tN ot her
posi tions. In an enbodi nent, the<invention relates to conpounds
according to any of the other 30 enbodl ments, wherein RS is H or nethyl;
R6a i s phenyl substituted in an ortho position and optionally further
substituted in other positions. W) 2010/ 089292PCT/ EP2010/ 051244 In an

embodi ment, fhe érﬂblcﬁflﬁlbﬂnthreeﬂl@hﬁﬁn E&at@@mmpé&n@s%‘e@éﬁhﬂwotaﬁy 3Phc@thdrhe
ot her enbodi nents rein RS is H or nethyl; . ba Kis phenyl
substit ut eaeni1 dipgnt Era‘?{ "JBsition and optionally further substituted in
ot her 5posiRiwibor methpl;an enbodi ment, the invention relates to corrpounds

accor di ng E@ %ﬂ%l ﬁt‘u%g’tlt ée{aﬁéu ﬁ?ﬁcﬁﬁt% and‘Q{iSﬁBﬁél fgﬁhéor:sl th%%teg?%&%&

opt| onaldl y fasitioner substituted in 100t her positions. I n an enbodi nent,
the invention relates to conpounds according to any of the other

embodi ment s, Miesrabagiment, the vaqnean redataptoripmpoypdy dccoidang tiapy op Hsrpyher
wher ei n phe@wodl@elﬁptwm@dﬂ y substituted with one 150r nore substituents

each indep ﬁe %Bs?lmagt ed fromthe group consisting of halo,

C _4al kyl o 3&/3 R9, norpholinyl, C _4alkyl, and C _4al kyl

subst i t ut edRWig pheapksubstitredevitiaF o thalpstal fossoh sind optionadly fenttiwo dubseinited inhe
i nventi r t conpounds according to any of the other enbodi nents,
wher ei nl‘?)goégh%p?%%{og% substituted in a neta position and optionally

further substyj étyérﬁlgodu'ﬁeﬂg f€invention relates to compounds according to any of the other
embodiments, wherein
R’ is H;
R® is methyl substituted with phenyl, wherein phenyl is optionally substituted with one
15  or more substituents each independently selected from the group consisting of halo,
C4alkyloxy, cyano, NR*R’, morpholinyl, C)4alkyl, and C)_4alkyl substituted with one

or more halo substituents.

In an embodiment, the invention 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
% is phenyl 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
% is phenyl substituted with F in the para position and optionally further substituted in

other positions.



posi tions. I n an enbodi nent, the invention relates to conpounds according

to any of the other enbodinents, wherein -.-. 6b K is phenyl
substi t utwo 20r/mm9ert ho position and o %ionally furt her PEUlEPLIOSERA4 | N
ot her 25positions. In an enbodi nent;“the invention relates to conpounds

according to any of the other enbodi nents, wherein -.-. 6b K is phenyl
substituted in the para position and optionally further substituted in
ot her positions. 30In an enbodi ment, the invention relates to conmpounds

accor di ng t olrdiyerbodiMentOthaehiveaibe el edioSconidandi dtchidihgobhay opaidihe@ns. WO
2010/ 089292PCT/ EP2010/,051244 In an enmbodi nent, the invention relates to

conmpounds a¢t WIStSHY of the ot her enbodirments, wherein R6b is nethyl
subst i t ut edRRii¢ methlybsyblstiturdderich phaplyk wherdis photyl onaptioyaljubbstitutetiedthwitch one

oF ol e ShhdRSIbinEARLL R ATREQRERL YoidaiPibitn] LA LORighOWRngRTS St! N0
_4al kyl Ssubstiatkylesd. eianp, ¥ SR monprdingi o alkdsid Grris] Substititecewiloa@nerent |

t he i nvent i gméRlhalcesbit@usRipounds according to any of the other
enbodi nents, wherein one of Rand R is C _4alkyl, and one of Rand R is

H, fi n Earti cHl %fer@mm%%tﬁt@ﬁ@lveﬁhph seme% foydompanAldsoiteo@ingRoand oRtheiothdr. 101 n
a urt her e odl. ne t, the | nve H ONn e es,. t C ou 10.I 'n to any
o U he ot oGRS ticin o FERY 2% RE13 SR 0 oSO PROSE IR S5 38, ¢ e

i nvention reré¢us dno of &podiRdss methyl, didhgnd of Riranddt' is He ot her enbodi ment s,

wherein Het' is (a-1) and X is O. ' In a further enbodinment, the
i nventildn r elmt Bstheocrobodioantd tiedneatidn nejates toagpynpofindhaccoling toeny of the

enbodi ment sy MNeHRI et %vl?reinxli@(ﬁ further enbodinment, the invention
relates to conpoungs according to any of the other enbodinments, wherein

!{"et tis a;j 1)n ARgth& érﬁbc?iimentl, fhealn‘{réﬁl'ffbﬂféhlat% i hdst éd&@l\ﬂi}ﬂ@’t@fﬁh&%@ tHeel at es
0 conpounds, accqQrdl.n o any. 1L. er_.enpoail nent s, ereln is CR3
or N wher ThCRBTOG R Wr%%g%@ (o x 8.

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

15  other embodiments, wherein X is S.

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

other embodiments, wherein Het' is (a-1) and X is S.

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
A' is CR? or N; wherein R® is H, halo or C;_alkyloxy; in particular R® is H, F or
C4alkyloxy; more in particular R is H, F or methoxy; most in particular R is
methoxy;

25 A’isCH, CForN;in particular CH or N;
A and A* are CH or N; provided that maximum two of Al, Az, A® and A* are N,

In a next embodiment, the invention relates to compounds according to any of the
other embodiments, wherein
A' is CR? or N; wherein R? is H, halo or Ciaalkyloxy;
30  A’is CH, CF or N; in particular CH or CF; more in particular CH;
A® and A are CH.

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

other embodiments, wherein A' is N and A% is CH.



20l n a next enbodi nent, the invention relates to conpounds according to any
of the other enbodinents, wherein Al is CR3 or N, wherein R3is H, halo or
G _4al kylweypioosoparticular R3 is H, F_ or C _4al kyl oxy; PeomEP2010/0pa4 i cul ar
R3 is H F or nethoxy; nost in particmz(gf R3 is methoxy; 25 A2 is CH, CF or
N, in particular CHor N, A3 and A4 are CH or N; provided that maxi mumtwo
of Al, A2, A3 and A4 are N In a next enbodinent, the invention relates
to conpounds according to any of the other embodi nents, wherein Al is CR3

or l\l vvlher ei IhaRﬁe;dt%niHodlﬁﬁﬂnﬂ thy m%mfbaﬂrkmtd@xo'coArﬁQoAgs %ico%hg g:a@rofll‘shel n t
articul ar more in.pan an are CH. n a nex

gnbodl nent , CEF H?Wgﬂ?l} %ﬁ”l}e&f“g%eés §Elj‘§lber?%tulﬁ&\g according to any of the

ot her enbOdl ﬂF&p }n? ate}elfﬂg{iﬁ{erﬂt Allle nvgxwlo%r}glae% t& gor%gunds aéc“% @Hg%( % dl ment,

the invention re nds accor

enmbodi ment sothovrﬁemlmdrmms,lvshe@mmnnml ong ofNA”, A7, A andéxtis ¥nbodi rrent t he

invention relates to conpounds according to any of the other enbodl ment s,
wher ei n Jmaxi Fuhfusther ebogiment theArvegtign A&aﬁe%tq\s:onmqunés gagerdiveg togws ofitheent

t he 'nvent'&Heﬂe@rﬂﬁ)ﬁﬁﬁeﬂt@vﬂf&?@%ﬁ’%ﬂ%a@‘f&ﬁfd}i& Ito any of the other
enbodi ments, wherein Het' has fornula (a- 1?9 In a further enbodi nent, the

:/\Even't i oue r elnﬁé ﬁﬁtfhteﬂerﬁllsmmumd&leaﬁmmdn Iﬂ@atb@%o%ﬁr;}pbﬁmﬁd;%cﬁﬁdh@’to%@ﬁﬂlﬁm nts,
erein Het as .farnul a a further enbodi nent, the

i nventi on reP%{teé%bo W&ﬁﬁ%ﬁ%&%?&r lat@'ény of the 10 ot her

embodi ment s, V\? per‘ﬁﬁédlmgﬁ‘ts tﬁeqﬁ%ltl g&at%;)) to con{&%lﬂg{]wcg{bﬁrgt%%%'f%m the

i nventi on re o conpounds “accor odi nent s,
wher ei rﬂ%tothﬁepgrlbogirm@ntaw@rw}Het haﬁf@’nfulﬂal-@r enmbodi nent, the invention
relates to conmpounds according to any of the other enbodi rrents wherein
Het' has for Hu# Birihst gpbodimepf, g‘eflﬁY@anﬂ@P relatsn it GasRRoundrecpitinghioiedH of Bicat es t o

conpounds agE& @hbddirhehtaRvheddin HRE 1Ak Rehugnodi ments, wherein Het2 has
formula (b-1). In a further enbodi ment, the invention relates to

conpounds acho1 firthgr émbcadamemi tHehavaitibe lreletﬁmﬂhdﬂm_ﬁds adeerdiigtotal of Hes
formul a (b- Zt)ler eénbodlr{lenr%s Whe%l 1111?1%{1 h%é O]}d’h & sr?*ot he invention relates to

conpounds accor odi nents, wherein Yl is CH

B S e
t he |nvent|%hefr@ﬂ@ﬁ§§eﬁt%%ﬁ%@ﬂ¢§§laéé@m%ﬁ@glko any of the other

enbodi nent s, CH,
I?urt%er eml])b(ilment the invention relates to compounds according to any of the

other embodiments, wherein Het” has formula (b-2).

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

other embodiments, wherein one of Z* and Z* is N, or wherein one of Y2 and Y* is N.



251 n a further enbodinment, the invention relates to conpounds according to
any of the other enbodi nents, wherein Z1 is N In a further enbodi nent,
t he i nverwOamwmshmres to conmpounds acc%di ng to any of PRE/EPRIION051244
enbodi nents, wherein Z2 is CR4a. “°Yn a further enbodi nent, the
invention relates to conpounds according to any of the 30 other

enbodi nents, wherein Z2 is N In a further enbodi nent, the invention

rel ates to conpounds according to any of the other enbodi nents, wherein

(FJ' _Ga: kyl( | i)sm zeﬁirllhieﬁfrﬁﬂodfiﬁheﬁil{lfédhk%kion rdlite@id @mdhdeicotdi: wampoga of
or mul a S S cte rrom. e up cC ri si .
2-(4-fl uor o?}h%rrf?%o-%WT 5’%}6%’9(?—1' ﬁ%@l@ggg&&%tyﬁﬂgﬂﬁﬁ -imdazo[1, 2-c] pyridin

1v1) 5 et oty A aRs A RS H R SR Rompule (D dssslfelerom S #O8 6. ani ne,
N[ 4- (2, 4- déomgirisynB- 5- oxazo
)3t oo 30T s st cd SRSk Rriorkprs i piart ne

2-(4-11 uoropﬁ oxy-4-(4-met hy oxazol yl') phen -imdazo[ 1, 2-
c] pyri di n- 8-%&Hihe,

2- (4- 1 uor ophenyA)-dinétByInebRe%Y 13 (hethddypidmB-2Xaziabidphohignidiiazb] et hy1- 1Ho
enzim dazol;ﬂj—a ne,
2-(4-fluoro @H%I} NT'8%et hoxy- 4- (1- met hy1- 1H pyrazol - 4- y1) phenyl ] - 1- et hy
| 1H-benzi m daib2,4-dancthel-5-bixdze1y(1 23 4nahorgphyriyd B3-niwtlad @ -phenyl-imidazo[ 1,2-
ly1) - 3- net hodjyﬁﬂﬁl%-lzlnﬁﬁé (3- net hoxyphenyl) - 3- net hyl i m dazo[ 1, 2-c] pyridin-8-a
m ne, ’ .
N-[ 4- (1, 3- diZneit-Ayoronhenplr et imethoxyid-@-methiybR ypahenylinheny || 3mpdareldxdrpheny 1) - 3-
met hyl -i m dazeyridiLsCdnyé,i di n- 8-ami ne,
N-[ 3- net hoxy-4- (4- met hy1l- 5- oxazol yl ) pheny1] - 2- ( 3- net hoxypheny1) - 3-nmet hyl i m
d a[zo[ 1, 2-¢c] éy(%ll- qlq{_oghe&y T{&[S-methox%ll-ét)-&-me%ly]-S-oxgzolgl?phenyﬁ/ﬂ-rnet y?-lH— y
N- [ 3- met hoxybefzitiddaret-ainife, t hi azol yl ) phenyl] - 2- ( 3- met hoxyphenyl) - 3- met hyl i m
i dazo[ 1, 2- c]pyyr hdi n-8-am N[ 4-(2,4-di y1l-5-0xazo
1y -5 et nors R T oSty e TR e B i ne,
2- (4-f | uor opitebyriymMaf@-4veintmexy- 4- (1- met hyl- 1H pyrazol-5-y1) phenyl ] - 1- et hy
| 1H benzi m dazply 4-@MLNE. < 4= G \b £ 3 = - - nmethyl -1
2 a0 xadi aobz EeRRR-s il SIRARAGBAON TN IR P Rt ST
2- (4- f1 uor opMedzahl. e [paTidit framyned- ( 2- met hy1- 5- oxazol yl ) phenyi] - 1- met hy1- 1Hb
enzi m dazol-diam AQimeh{Bt Ao PRy hethbx§Bhduyl]-IN3-nethok fpHER 8L - 5
-oxazol yl1) - 2-€%r1| di.n 1L- 1 be]gzl gn azol - 4- am ne,
N- [ 3- et hoxy Ay Zmiddzql b 28 IRk s P W Bheny 1] - 1- met hy1- 2- (3, 3, 3-tri f | uor opr op
y1l) - 1H benzv-[3-deteixy4k@nindthyl-5-oxazolyl)phenyl]-2-(3-methoxyphenyl)-3-methyl-
N-[ 3- net hox;qr-n4 a%'l@%fp%i&%’-@é%ﬁ%l yl ) phenyl] - 2- ( 3- met hoxyphenyl) - 1- net hyl - 1H
benzi m dazol lld ar’rg re, ’
N-[3-methoxy-4-(2-methyl-5-thiazolyl)phenyl]-2-(3-methoxyphenyl)-3-methyl-
imidazo[1,2-a]pyridin-8-amine,
N-[4-(2,4-dimethyl-5-oxazolyl)-3-methoxyphenyl]-2-(4-fluorophenyl)-1-methyl-1H-
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-yl)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]-1H-
benzimidazol-4-amine,
N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl]-1-methyl-2-(3,3,3-trifluoropropyl)-

1H-benzimidazol-4-amine,



2- (3-chl orophenyl) - 1- net hyl - N-[ 5- (4- net hy1- 5- oxazol y1) - 2- pyri di nyl] - 1Hbenzi
m dazol- 4- am ne,

2- (4- chl ovo-28twmspisexyphenyl) - 1- net hyl - gl— [ 5- (4- met hyl- 5- exa@pe1ops24pyri di ny
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6-f | uor o- N- [[BU¢AEP KXy 1“@1&1 4‘7‘%‘?1!1’3?1 5- oxazol yl ) pheny1] - 2- ( 2- et hyl pr opy1) -

i m dazo[ 1, 2-6c¢hyol T 5 1fl8odm-AethykgBEnyl)-N-[6-(5-methyl-4-oxazolyl)-3-pyridinyl]-

go(frez Ih;?)r oph ‘Q%Qelnféﬁei’gpaﬂxgrﬁ"&s nmet hoxy- 4- ( 2- net hyl- 5- oxazol yl ) pheny1] - 1-

2- (4-fluor othﬁﬂ[i)mdkhq@-%éﬁt meshyl-4-(x4zelgb phcbyBamxaz-3HZH) phenyl] - 1- net hyl- 1Hb
enzi m dazol-

2-(4-11 uorop ﬁb%ﬂ)t%ldazo[%z p}gl(?]% 6n% ﬁth%nofeﬁ)yrl di nyl ) pheny1] - 1- (1- net hyl
ethyl)- 1H @eﬁ‘z wArapheo YD A-@ning OX%hﬁbWu@rmgthQW%@éﬁ@bﬂh%m cally isomeric
forms ther eQixazcgplglpﬁe@l]%@dag@[qeyg]pg,ﬁh{nyg_aﬁl%pt able addition salts and the

DRI 2 TR st M I TR e
enbodi ment s.1Arbenzimelassit4-amirent i on al so enconpasses processes for the

preparation nd 0 J I nd.S 30U reof . t he
reactions dezg 5 aﬁ%&{entyﬁcg% Ehé}l: E@Jeszgrg%tyh& goﬁ%qgl ﬁ%&%yTlml aZO 1 T onal
groups, for adxamm-8-dmide.oxy, ami no, or carboxy groups wher e these are

desired in thgcfnal [651&%&13 ks BQaz%Yﬁ)rg ﬁghain (UERBLEC BRI PARTiAD [ n the

reactions. Convention ectin accor dancé with

st andar d pr actd ﬂ@roplﬁw@)@a?ﬁﬁ?héd 3¢ énthylWlY’Qﬂ\%é@réz 3}?&13’[135 @azoyDvkit s in
"Protecti vergg—q _3m1ﬁ5@2qar35 @i Bhmine, John Wley and Sons, 1999. WO
Gt

2010/ om02008Cy pidotorsiods . He comolnie of Formia (1) and the,

subgr oups thze
her eunder. THeyidmn-&- agmne,r ally prepared fromstarting

2-(5-fluoro-2-methylphenyl)-N-[ 6-(4-methyl-5-oxazolyl)-3-pyridinyl]-imidazo[ 1,2-
blpyridazin-8-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(1-methyl-1H-1,2,3-triazol-4-yl)phenyl]-1-
methyl-1H-benzimidazol-4-amine,
2-(4-fluorophenyl)-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-1H-
benzimidazol-4-amine,

2-(4-fluorophenyl)-N-[ 3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1,6-dimethyl- / H-
imidazo[4,5-c]pyridin-4-amine,
2-(4-fluorophenyl)-1-methyl-N-[4-(2-methyl-4-pyridinyl)phenyl]-1 H-benzimidazol-
4-amine,
2-(2-chlorophenyl)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-3-methyl-
imidazo[1,2-a]pyridin-8-amine,

2-(4-fluorophenyl)-N-[ 3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-



materials which are either comercially avail able or prepared by standard
means obvious to those skilled in the art. The conpounds of the present

i nvent i orwoaniosIm®2so 5prepared using élandard synt het i eCpEPe@9HER4€COMDONI Y
used by those skilled in the art of o?% nic chemstry. The gener al
preparation of sonme typical exanples is shown bel ow. Experinmental procedure
1 In general, conpounds of fornmula (1), can be prepared as set out

bel ow in Scheme 1 10wherein all variables are defined as hereabove:
Conpounds ofmétnylemglg H-beARidago 4-eRaced via a coupli ng reacti on between

i ntermedi at formul a ( 19" bet d| at es of
formula (I1- é Hhe(lP'STl %)'filmmr}g[%(#—w? @érfdil qu? “Br or | and
wherein all 1nmdaeo[4vf&c]pahtims4 -améneas defi ned herel nbefore Thi s reacti on may

Ce2008 or soa ot e REERTE e RS AT G RAR, PR ARl ©

react i on- i ndenzigudazeht- a@uﬁﬁh as, for exanple, toI uene, N, N-di nethyl f or mani de
(DVF), tert-h @ﬂ&lopﬁényﬂl-ﬁﬁﬁﬂ%ﬁl N2 SR @Jf)TquMﬁllygﬁhénsyl]L@u@%Fpzned in the

presence of 20cat al yst' systém conpri si hg a Suitabl'e catalyst such as
pal | adi un(| Iaﬁpgtdé?&aém(‘%(mc) 2) or tri S(dl benzyl i deneacet one) di pal | adi um
(Pd2(dba) 3) madfleorbpigant) Ns-(ll‘—hleﬁfony -methyl[3,4'-bipyridin]-6-yl)-1-(1-methylethyl)-

(9, 9-di net hyhl}_{]EH- xa"lt h 43 5-di y1) bi s[ di phenyl phosphi ne] (Xant phos),

[1, 1 -binap F’;?I bi s[ di phenyl phosphi ne] (BI NAP), or

di cycl ohexylZ-@- ﬂlmrpﬁhenyt)fN-él( Ity -etduiyllB 4L bipwidntﬁ#femlyﬂ}methytqklphosphl ne
(X-phos). Prefshallyikhigadeaction is 25carried out under an inert

at nospher e, suc' as a mtrdgen or an argﬂn at nosphere. Reaction rate and

yield my be-Entiererbeny))-Mi(mesikary-Aeastbyl b thapmriday-6-yhG-methyl-
2010/ 0892929&]’&%@@@91&5&%3}1@1&n alternative procedure, that is only

val i d when tion ound of
formil a (|)5v¢4 ff%qrﬂlg*mfwﬁ gyt .@efrdt}y &%'rpyﬁ%mﬂﬁesﬁgf@aﬂmnaﬁaén laromati
nucl eophi | i anghysthiyt)citA-benddeidaeeld-amirer nedi ates of fornula (11-a) and
(L1020 Tl SRGLRN [ 08, MR e A0 o PLRPINea Gl g 201 © bose
per f or med i m%thylddébﬁmnmdaeolﬂ-gmﬁnﬁent such as, for exanple, DMF or CH3CN.
This reacti 9!7‘£ L %ﬂuﬁ&hﬁ% EZJ%IQ%I sul ggz?@ ﬁ&drgbﬁe %gnldpt fn%?letﬂy@f 1gxanpl e,

in the presence of HCl or aci d eaction ‘can be
per f or med iﬂ’eaZlFI‘é pl-dMikert sol vent such as, for exanple, 2-propanol .

Reacti on ratzva[371ﬂcio156L41t11nfw%0 %ﬁﬂh@%ﬁ&l}b}Q@-@lﬁl@%ﬁ@nﬂthﬁﬁeﬂi heati ng.

Experi ment al npounds of forrmula (1), can al so be prepared
via a coupl i BZ %@P'gﬁnﬂ%? 'ween an intermediate of fornmula (1V) and an
i nt er medi at eV-g3-flhorordH Znc¥yl-dggorddiyhpht oy ] [SetiéfimoDphenyl)-1-(1-methylethyl)-

1H-benzimidazol-4-amine,
2-(2-chlorophenyl)-N-[3-fluoro-4-(2-methyl-4-pyridinyl)phenyl]-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-c]pyridin-4-amine,

2-(4-fluorophenyl)-1-methyl-N-[ 6-(2-methyl-4-pyridinyl)-3-pyridazinyl]-1H-
benzimidazol-4-amine,
2-(4-fluorophenyl)-1,6-dimethyl-N-[6-(2-methyl-4-pyridinyl)-3-pyridazinyl]-1H-

imidazo[4,5-c]pyridin-4-amine, and

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



15wherein Halo is defined as d, Br or I and wherein all other variables
are as defined before. .0,/ Hetl-B\Oc HA2 HN A2N(V)Al 1-1et2 Al Het2l |
a. | A4 i okOlota/sedoeA3et i A3 Scheme 2 I n Scheme 2, i nter mpdirareoiofnsf2as mul a
(V) may be commercially avail able or nay~ be 20 prepared according to
conventional reaction procedures generally know in the art. The coupling
reaction is perforned in the presence of a suitable base such as, for
exanpl e, Cs2CC3, Na2CO3 or NaOH The reaction can be perforned in a

reaction-i nlaemdﬁlglangz@ﬁerewﬁé}nﬁa qi;fs@ﬁleﬁéiﬁffﬁis@herééﬂ wen@e pMmaeeutdanxane. The

:g?(r:;l(?g(n/ B%ﬁ@gﬁﬂ(@gﬁ%@;ﬁ I n.the t%a«gﬁegnce of a catalyst such as

RN h3)4). 25Stirring, elevated
tenper at ur eSIn( eIn rnl?&ia rqEJn é%rgf%}a\éfye&tligo ng)of %ng{u(ﬂg ((,12 g ?l] rﬂuo{z)%é%laly; gce the

rate of the reac I on. RO oRT TS an
i nert at nosjgheetboxisddP-racthyd- iaoxazob'é)mh@ryllal@mhﬁilﬁbbgm@azwét emmat i vel y,

the bor gni CinafelifRihg 3RAlochEhRIIIRbIAL it herbal B fe pMrbaBuRENY epl aced by
t he correspon boronic acid derivative. WO 2010/ 089292PCT/ EP2010/ 051244

Exper i ment afCcofit e ddgidomsaltajapd thestolpggsyth %ré%ounds of formula (1), can al so

be prepared aaco | i n tion betwe t e of formula (VI)
and an’ | nt er Jeth G CHGTRER 01 50 ﬁ&fﬁaﬂfl s o 5o aRePER L o1 s
defined as (G:LmetByleﬁiyl)LqudzAMmhiﬁwno>ailzbly@tﬁpyn&uﬁlﬂﬂ&bb@mrmrdezcasl alefnicned
before. H Airzlclll\llding any stereochemically isomeric forms thereof, and the pharmaceutically

10 acceptable addition salts and the solvates thereof.

In an embodiment preferably said compound of Formula (1) is 2-(4-fluorophenyl)-1-
(1-methylethyl)-N-[6-(2-methyl-5-0xazolyl)-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-oxazolyl)-3-pyridinyl]-1H-
benzimidazol-4-amine,
6-fluoro-N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl]-2-(2-methylpropyl)-
imidazo[1,2-a]pyridin-8-amine .HCI,
2-(4-fluorophenyl)-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)phenyl]-1-methyl-1H-
benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[ 3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-
1H-benzimidazol-4-amine,

25  including any stereochemically isomeric 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.



AliiHet2 0,iAd ----- 25 1?A3 O(VI) H A2 N Al %let2 Heti A3A4 (1) 1?
Schene 3 In Schene 3 internediates of forrmula (VII) nmay be commercially
avai | abl ewororegoise prepared accordi ng %o conventi onal Pea@r2@o/opr2e€cedur es
generally know in the art. The 10r eact fon conditions are anal ogous to the
reaction conditions described in experinental

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

5  prepared using standard synthetic processes commonly used by those skilled in the art

of organic chemistry.
The general preparation of some typical examples is shown below:

Experimental procedure 1

In general, compounds of formula (I), can be prepared as set out below in Scheme 1

10 wherein all variables are defined as hereabove:

2
A //A\rNHZ
)\\ | + Halo —Het?2

4
Het! A{A
(I-a) (lll-a) A2 H
o ~
base, solvent AV \( Het2
- N
A2 Hal catalyst, ligand Het! A3
alo
A1 n
| +  HN—Het
4 2
Het’ )\\A{A

(Il-b) (I11-b)
Scheme 1

Compounds of formula (I) can be prepared via a coupling reaction between
intermediates of formula (II-a) and (I1I-a) or between intermediates of formula (1I-b)

15  and (IlI-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, CspCO3 or sodium zert-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(II) acetate
(Pd(OAC),) or tris(dibenzylideneacetone)dipalladium (Pd,(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(1-methylethyl)[ 1,1'-biphenyl]-2-yl]-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.



procedure 2. Experinental procedure 4 An internediate of formula
(I'l-a) can be prepared by reduction of an internediate of 15formula (VII1)
as i s showo 20r/Beivene 4, wherein all v%lgi abl es are as detCirmpdoloefnne.
Scheme 4 The reduction of (VIIl) to (TT®a) can be conducted by conventi onal
met hods such as, for exanple, a reductive hydrogenation or reduction with a
nmetal or a netal salt and an 20 acid [for exanple a netal such as iron or a
nmetal salt such as SnCl2 and acid such as an inorganic acid (hydrochloric
?Pikdi | sul f uliia® alteiretio iﬁoh@ddré:,h&a)t i@bnl?ﬂfaﬁ)di gaeh ¥' acl, &' cagétsi imtied or t Ee

i ke)], or [ -known et ho r gonver.t a-nitre-.group to the
cor r b pondi S5 PRI Hetb B OR S Sait BRISTHh 055342 e ferit Reitub

procedur e Sprepered miaenmeathatcenuefcopltimsiiizstifufionbetwiearisticrmedeates ofsforreslar i ct ed
to oxazole Hp)fatddt(ﬁﬁ-%g ™id Jéaé?idngm{?bﬁ‘e &r%‘i’@% i1Plhe Pé’séﬁé%f_%asﬁﬁ%lé pygrmediate
of formula (XI"), can be pregare By a con ensatlgn reaction of an

i nt er medi atwcbps.fior aanmelq KpChk o daserrenvdatid amice The resetinnigndeprestprmaed | s

i1l ustrat ediniateRGdaTRerPsolldt SR B @xdrthple, DRI HECHANETIGY AlabtYorimay | abl e or

may be prepared acgording,to convention reacti on _procedure neral |y
Know | 't hehl3 be DSHTEct BRARSASHE SHOHISTR Ph AT Idt HBrRENTTOL el Bt coence of

a suitabl e habensulddmiascidf Diiis exxatigd ean WKAEWBraed sodicacniont-inot isdleciftNablEt ) . The

reaction c e r in.a 'y e [ r. e I

met hanol ( %O% eg?&%]tgh%ﬁgqpa%bl' ]E‘%Cg'l%' .%at%(fg lllc\}/ﬁg}ndgélg%g? %?ialel%%v% %é% Vé%pGer atures
(for exldnplassivetheemg70- 110 C) may enhance the rate of the reaction. In
Schenme 5, all variables are defined as menti oned hereabove. Scheme 5 15

Alternativ t he rleact' on.described in Scheme 5 nay al so be perforned
with a ben%@%@—é@gﬁé’%ﬁ@ ve of the internmediate of formula (1X) wherein
NG i's repl 681%80191)(15 %forﬁ'ﬁla (II), il almgﬁrtegareg)%paea{ &&%ﬂhé‘kea@ﬂ@&ﬁe@%@n $

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

0
Het'— B\
o]

before.

H
H A __N
A2 No V) Az SHet?
A Het, \|(4
A Het™ Shi
Halo A3

(V) ()
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,
Cs,CO3, Na,COs 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(PPhs)).
25  Stirring, 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



20 An internmediate of fornula (11-a) can also be prepared by conversion of
the Hal osubstitutent in an internediate of formula (I11-b) into an

am no- gr onp,20ovoseorasked or protected gm no functi onal i PgTEP2E/06EM4
subsequently be converted into an amn 4gr oup, according to Schenme 6 by
using reaction conditions well known to those skilled in the art. In Schene

6, Halo is defined as C, Br or I, and all other variables are defi ned 25as
menti oned her eabove. A2 AiHalo | /674 Heti A3 (I1-b) A2 NH2 Al /A4
Het i A3 Baherrntl phed848/ 089292PCT/ EP2010/ 051244 The intermedi ate of

formula (11-b), wherein Het' is |limted to oxazole substituted with R
her eby nanedlit¢mstéveiechmpainds of formulag 1), ¥in alé) be paparbe viaraspapkok mactormdi ng t o

t he synt hesj of O ' ' medi at e
00 st ar P fmtd R bR RER ) 9‘#1%?%t§f‘§§’<ﬁfféfsf°%ulhi¥ﬁ5
according to Scheme 3 wherein Halo is defined as Cl, Br or I and wherein all other

5  wvariables are as defined before.

Halo
y 4
Het
XY X
A1//\|( Het? v A1//YN\Het2
O\ AN /A4 NN /A4
',3 A3 Het! A3
0 (V1) (1

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 in Scheme 4, wherein all variables are as defined before.

A2 NO A2
N 2 reduction N~ | NH,
1)\\ A% ™ A
Het A3 Het! A3
(VI (Il-a)
Scheme 4

The reduction of (VIII) to (II-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 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.



AlHalo \ JAA A3 R 5(XIl-b) The internmediate of formula (XII) is
comercially available or may be prepared according to conventional

reacti on wocowdsy®2 generally known in the art. Experl mecTaiP2@oosedur e 7
10 An internediate of formula (VII1) wheFfein Het' is restricted to oxazol e
substituted with Rl in the 2-postion and CH3 in the 4-position, hereby
named an internediate of formula (XII1), can be prepared by a condensati on
reaction of _an internediate of forrmula (XIV) with an internediate of
formul a (1Xxpeimentsl prpcediireShene 7 wherein all variables are defined as

her ei nbef or Both inte di at opmerci.al |y avai] abj e. or

15 pr epar ed*AEESRIE P eah%ﬁfﬁlbwﬁ?re«ne@%}t }SdﬁStB?tBééh‘ﬁﬁaéeleéB‘:’rséﬁt‘&F‘li J1Rn ow in
the art. ThRSinabeadgosiaidh, drerdb@vaﬁmednntbmcﬁaab b?fo@ﬁmlakie(lpeaﬁ b¢ pregaricd ba asol vent
such as pyrldlne Stirrin nd/ ar._el. ur es I | e

bet ween 70- PIYEFIRLIF2EH “gon%él Tpighme é 1%11 A udrhrd %%c‘ﬁfgprre 7

Experi mént aﬂonpnbc{@d)mes Blusttated mt Sehendi Satheemiedim (ﬁXI) m@lb@couamrmellpr epar ed
via a coupl & I an

| nt er medi at %V‘a%?m?gfﬁnfa? Be PRpHREcatalnl (S LIRS B SaclOf PULAULCRrBAR AR, o
defined as l@ow Brthgprt. |Tfahepnﬁ3ﬁ@%aélpﬁ regetionisterfoyaed mhepreasnee @én swtdlas

her ;al nbfef origisc T Eﬁmhsdsr @a@karﬂme rmx@q)rrs@aﬂhﬁf é’fﬁdxm@(mt@gvhet@a&m c8YB& hesi s
protoco escC

eri nent rocedur p nt al cedure 9
B AT ot ex rRAIORPES 514 PoH Rt BOTOHET 3 At et orgiechaal (AT wtewl Shown 1 n
Scheme 19, h@t@Hy. Starieg amtior ¢itetteedmptiatots ffaraxanplo Brvedn) 70-tEN°Genpy epar ed
by condens r t I [ diate
of Formi a oy Py bTAE LIRADEE s herb S Al s P Pl
presence ofhemabbmor onet hanesul fonic aci d St| rring and/ or eI evat ed
tenperatures (for exanple between 70-100 &) may enhance 10the rate of
reaction. In Schene 9, R a is defi nl‘ EJ 4al kyl ang all\}O ot her vari abl es

in are defined as herei nR1e,f NO, Ni- A 2
He Js /| e (X) O /|A4
AT S~
0 withR°=H, C ,alkyl N
(1X) R
(X1

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; is replaced
by Cl, Br, I, or NH-Het?.

Experimental procedure 6

20  An intermediate of formula (II-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.

A2

Halo AZ  NH
A1Z \( A1 2
| g

N . )\\ A4
Het! A3 Het? A3

(1-b) (Il-a)
Scheme 6




An internediate of formula (XVI11) wherein NO2 is replaced by O or Br, can
be 15 prepared froman internediate of formula (XVlI) wherein NO2 is

repl aced w9 20tv8eer espondi ng hal ogen % or Br respect ipcelppRo10Bzzes i nent al
procedure 10 An internmediate of fornuffa™(VIIl) wherein Het' is restricted
as shown in Scheme 10, 20 hereby named an internediate of forrmula (XXl),
can be prepared via the condensation of an internediate of formula (X X)
with an internediate of forrmula (XX) as shown in Schenme 10 wherein all

vari abl es arlee iagergedibresd foafutd @i-bYyaicesh Het'tib Enfitaed bakokanbiRudeier med in
acetic aci

Thel S iR, Retebk e R s b g ST B S TR s ORI A 1

N 0?4 A3 0 yxthé}is BRotdid] Mid2 AANTRADICM e (sYch el ihfirmbiiatdd X+)\stattgdforR3n
"---A3NA3 (. 0 Experinmental procedure 11 5 An
D LR T _

I nt er medi at can pr ed by the condensation of
di met hyl f or mam de di met hyl 2acelHa]I QD@’M ) wth an i terrredlate of formul a
(XVI) as depicted in Sclz(eﬁe Stir oang/-or elgv,/eﬂ Prperatures (for
exanpl e between 70- 110 rrd enhance the rate of t e r actlon

%AS < N
with R®=H, C,_,alkyl

(XIl) o

5 (XII-b)
The intermediate of formula (XII) is commercially available or may be prepared

according to conventional reaction procedures generally known in the art.

Experimental procedure 7

10 An intermediate of formula (VIIT) wherein Het' is restricted to oxazole substituted with
R' in the 2-postion and CH3 in the 4-position, hereby named an intermediate of formula
(XIII), can be prepared by a condensation reaction of an intermediate of formula (XIV)
with an intermediate of formula (IX) according to Scheme 7 wherein all variables are
defined as hereinbefore. Both intermediates may be commercially available or may be

15  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.

Q H
1
HO)H(N\H/R
O Al /
wZ XIV) \C
H N /A4 o \ ?,/A
A3 R1‘<\ | A
o (X N (XI)
20 Scheme 7

Experimental procedure §

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

intermediate of formula (XV) and an intermediate of formula (III-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.



10 , A2NC2, 2NO Al rDVF-DMVA 1A' \). /824N 8?24 A3A3 O(XVI)O(Xl X) Schene 11
Experinental procedure 12 An internediate of forrmula (l11-a) wherein Het2
is restriwbDedioms9zoesult in an intermediate 15 of fornmul aCrXeRdMp/o5an be
prepared via a condensation reaction be{ween an internediate of formula
(XXI'l) and an internediate of formula (XOH) as is illustrated in Schene 12,
wherein Halo is restricted to Br and C, and wherein all other variables
are defined as hereabove. The reaction may be perfornmed in a reaction-inert
sol vent such as, forpzex | e, EtOH or n-butanol, or by m xipg I“he reagents
wi thout the 20 prase&ncg oF a solvent. The r8astsabentmay cAvenientky be
carried out at el eyat ey, t enper aHabes Hetnging—betweerr 50 \apg\gj;t he refl ux

t enper at ure ofHdidTe rgaction m xture. Reaction rate arthloyi e may be
enhanced by mcr owa%% assi sted he h-ia g. Schenme 12 WO W

2010/ 089292PCT/ EP2070/ 051244 Expefifeptal procedure 13 An inté&Vhediate of
formula (lI11-a) wherein Het2 is restr'?‘ﬁe@(ﬁ%{o result in an internedi ate of
formula (XXVI1) wherein R6b is carbon-linked to the benzi m dazol e

het er ocycl egxaithdaf] BFRP&IEY by an acylation of an internediate of fornula
(XXV) with an internediate 5 of fornmula (XXVl) foll owed by a condensati on
reacti or BOAM ﬁr&étﬂl@@)ﬁi@a d)in formalaqVild) whertim PSTIhB;rTEstﬂi&eWgﬁstQm i@ chehs 9,
restricted to .Br and | a rei t her, substituents are as

Gor1 neq. nersriaierd As @i Byl SRRkl #EG Refernldr

sol vent sucd iagrpydintdiof doromula(X €HE witbaniimermedsaé veformsladKX VA3 whidh ibn t he
presence of, & : i m : L
condensat i oanC ﬁ?lge)[gg ﬁl%ﬁsibéﬁ ﬁ'%)etenre éi gc%gﬁméﬁp%%%%ggﬁﬁﬁﬁﬁgﬁggg e 1%1%:09?'& ed
product in HAUEBEgeHer elgrichsmpertyres ger eranipdpbetween 70-100 °C) may enhance

10 the rate of reaction. In Scheme 9, R' is defined as C)4alkyl and all other variables in

are defined as hereinbefore.

A2 C /A2 NO,
R‘la- N A1 =
AT YNOZ XVl \|(
“ |A4 (XVI) 0 A 3/A4
~ R‘la A
A3 CF,SO,H \<\N I
O OAc
( XVIII
(XVI) Ph—1| ( )
OAc
Scheme 9

An intermediate of formula (XVIII) 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 (XXI), 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 elevated temperatures (up to 90 °C) may

enhance the rate of the reaction.



(XXV) (XXVI') (XXVI'1) Schene 13 Experinental procedure 14 15 Alternatively,
an internediate of fornmula (XXVIl) wherein R6b is carbon-linked to the
benzi m dawol2eldmst®eocycl e can al so be Ré epared by treat memEPRI10MM1244
internediate (XXV) with an al dehyde of "fornmula (XXVI11) . The reaction can
be perfornmed in the presence of sodiumnetabisulfite in a reaction inert
sol vent such as N, N-di net hyl acet am de (DMA) according to Schene 14 wherein
Halo is restricted to Br, d and | and vvhereln 20a|| ot her substituents are

as defined hereinbef oreAZRGIm Reoienrg 14 GDQ892Q2P Cl/ NO, 051244
Experimental pr oceduré“’f Al fer netd vel vy, rmedi atye of f oflmul a
(XXVI'l1) wherei N )l)s)aon I rnked"t 0,N:h nzA“m dazol, r/dt“ycl e can

al so be prepar it ed b/y reaﬂi“nent of anRinter
formula (XXVII11) |n®heX|g<Fesence of sodi d\/%}%g onite ina b5re tlon i nert
sol vent such as EtOH ad )

ding to Sc 1 ein Halo is re cted to
Br, d and | and wherein all other %ge'f’? Z%nts are as defined

her ei nbef ore. N2 H Hal oNIR7 y2 (XXI X) Scheme 15
Experimental procedure 11

di & e (XX X)\l\vvll h 4h al dehyde of

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.

A2 NO
A1/ DMF-DMA | A1//\|r 2
X A
%AS/ /N\/YK\AS/A“
10 o (xv o) (XIX)
Scheme 11

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
intermediate of formula (XXII) and an intermediate of formula (XXIII) as is illustrated
in 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.

R6a
NH, Halo N’\g\
Halo N Réa solvent  Halo l R5
N . R T B
VAN YA 1 273
72 O Z 7 Z
(XX

(XXI1N) (XXIV)

Scheme 12



10 For an internmediate of formula (XXVIl) wherein R7 is H an alternative
R7 can be introduced via N-alkylation, |eading predomnantly to an

i nt er mediwoeowiospenmul a ( XXVI 1) wherein R7 is a substitremEPasodefisned
before, except hydrogen. Experinental” 6?ocedure 16 15 An internedi ate of
formula (XXV) can be prepared via reduction of an internediate (XXl X) as
shown in Schene 16 bel ow, wherein Halo is restricted to Br, d and | and
wherein all other substituents are as defined hereinbe fore. The reduction
of (XXI'X) texda¥éhtadarbcb@ure@Rduct ed by a conventional nethod such as, for
exanpl e, a reductive hydrogenation or reduction with a netal or a netal
salt and anAaditeinjddarte eikidrmplla (HI-2Pwiretcal Hattishregtsictied aniesolk irsamiatoamediatet such
as SnCl2 an ) or gan h | furic
acid or thed llﬁnqa?ff&/lﬁ rl%geﬁ%l% g% f‘b nq%;kgd{o t%g%&;f\z ﬁl?i]zgﬁe%%{e%cyaéréao her
wel | - known bﬁatrhpmlsd boan @@rhawrntqfrag uae]mlqdnaje gf Emmutac(wﬁ‘é) with pegpongidige ani ne.
VO 2010/08993Rerfh FERUADI 324§, BXBRALIRRN AL RLAGE IIE LTV Nk R 2t o

of formnul a Vi a substitutl actlon

g can repar
i nt er nedi at¥ehgmel érm&ﬂr%}n@f@iw rgiteigted ip Bhidppd dpad ‘é(h%“me B HeTSUPSttygtEs i s
shown in Scie ﬁ?défﬁlebeﬂefb\ihbe\ﬁh@ rmerhcbhh@n r&cli®s &ern! & @eriddooBrin a Sdlvéirdudh

Hal o-b is defi as F, ot her subst.ituents are as
ot i nad her SMBGMSRE 2 rha B it sean: SRS TP in (i eat o e har

avai | abl e otrietiglaniee (Kte9piThd saelsequakt ngldensaclonvmtwmuai ba @adtd @n byr ocedur es
eneral lo (XLV)Y1 ,4)/3
32y2 ( %QW &%c%gﬁted%%gﬁ %ﬁ%‘f‘?u%r%?é ure (8 ,(An iVZ]termeZ:Ii ate

of formJIa (M11), can be prepared via a coupling reactiBfi between
i nt er nedi at es of piH)rrruIa (XXXl -a) and (XXXII-a) or beﬁ1 en internedi ates of

formula 15 (x> I- ) &hd (XXXl L2 b) . _ Thitpacyiemet i on is in Schene 18
wherein Hal o1 riveged, to @ and—+—and Tl T"R3t her vari abl es
are defined as 3nbefore cheppcohd@ansatioh er nedi at @s of formul a

(XXXl -a), (XXXI- (XXXII-a) an (XXXI'l -b) may be oqﬁ??ermally avai l abl e

or may be prepar ed accordi ng tqxg@pventional reaction procedures generally
know in the art.(XRMe coupling reaction is perforned igvihe 20 presence of a
sui tabl e base such as, for exanple, Cs2C03, Na2CO3 or NaC]—I The reaction
can be perforned in a reaction-inert Ssbenyehd such as, for exanple, toluene,
DMF or tetrahydrofuran (THF). The reaction typically is perfornmed in the
presence of a catal yst systemconprising of a suitable catalyst such as

pal | adi um( I#g a.cet g@e é P'%i O?&) 2) and a ligand such as triphenyl phosphi ne.
Stirring, es 25 (for exanpl e between 70-140 C) and/or
pressur % ma)(lt nerlﬁf?é atQBff]%ufa Hj‘wh&’fe&fﬁ?sbé#b&&‘h&ed‘%@ﬁ{' on is

carrle out u ere as a nitro gen or
at nospher e. belnnls;méw lfolfletﬁoﬁm @ana'cdmjlse mrxp@xﬁd ba)re@ime(lboéqmbf)erm@mte (XXV)

cor r espondi gy BRGRERIGR JTF% it (LHVIRSTIR RAIRh SR bEPETSARAIR theIHhencO

201 292P P20T
010708929 sz-g{illlzlrn glegégg%i%e in a reaction inert solvent such as N,N-dimethylacetamide

(DMA) according to Scheme 14 wherein Halo is restricted to Br, Cl and I and wherein
20  all other substituents are as defined hereinbefore.
Reéb

NH2 N=X
Ha|o\(K(H R , N

AN ~ Ha|o\(K( \R7
R7 +
| \n/ |

Aol Y123
Y2
(XXVII)
(XXV) OXXVIT

Scheme 14



A2 NO +OH Ai2 1 IHeti-B /0?40H Hal 0A3 (XXXl -a) (XXXl |-a)A2 AiNC2 |1./0?4
Heti A3 A2 NO2 Ai Heti-Halo + HO /0?4 BA3 1 OH (XXXl -b) (XXXI|-b) Schene 18
(Vi) Bxpeniomspoal procedure 19 5 Ap internedi ate of PComPad@/060¢¥} ) can
be prepared via a coupling reaction be Geen an internediate of formula
(XXXI'-a) and tributyl(1-ethoxyvinyptin according to Schenme 19 wherein Halo
Is defined as Br, C or | and wherein all other variables are as defined
before. In Schenme 19, an internediate of fornmula (XXXl-a) may be

conmer ci al | gxpyiaichabbcedursBy be prepared according to conventiona
reaction procedures generally 10 know in the art. The reaction can be

per forned i Altanaaty, iaorintemesdiats of foemilaXodV Apwhérein RER angirleon-litkedeoehcor DIVF.
The reacti t ypi,cal ' r i r 0, .yst such as
p( PPn3y 4. P IEAC o BeREC TR obdica BY BERRER & pERRRUNE, 100,
and/ or pr esCUXIK)rveth andldetyde vhéormatas(Xof Viban theauticoee ofodiven dithignithing:
reacti on i SeG@ohiifch Qtbert YS! asANOH R br i dBIRAENE 15 SHchiAPlaf QkLhRIGN OF an

argon at nosphere, . . .
to Br, Cl and I and wherein all other substituents are as defined hereinbefore.

NO, N=
Halo\(K(H R _H - N

AN ~ Ha|o\(K( \R7
R7 + AN

Y1 \YfYS 0 VARPAL
Y2
(XXVII)
(XXIX) XXVl
Scheme 15

10 For an intermediate of formula (XXVII) wherein R’ is H, an alternative R” can be
introduced via N-alkylation, leading predominantly to an intermediate 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, Cl and I and
wherein all other substituents are as defined hereinbefore. The reduction of (XXIX) to
(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, H NH, H
Halo\(&(N\ HanYg(N\
| R™  reduction | R
Yl .2Y3 —_— Yi_.2Y3
Y?2 Y2
(XXIX) (XXV)

25 Scheme 16



15Subsequent |y, the obtained ethanol can be hydrolysed in acidic conditions
such as, for exanple, by using hydrochloric acid, to yield the acetyl

deri vat i weoabiofospasal a ( XVI ). A2NQ2AI 1- _1) Tri but y1( 1- et ROXEPROTIPIOF 24N

Hal 0A3A42) Acidic hydrolysis (XXXI-a)'% heme 19 20 Experinental procedure
20 An internediate of formula (XXXV) can be prepared via a condensation
reacti on between an internediate of fornula ()O(XIV) and an internedi ate of
formula (XOCH) as shown in Schenme 20 wherein Ria is defined as C _4al kyl
and wher ei nEadcrinhbebrozbldgtilvuent s are defi ned as hereabove. The reaction
can be perfornmed in.a splvent 2010/ 089292PCT/ EP2010/ 051244 as, for
e pySh ey FFoRg RETR et RERGRIET NRLC PTG AR Detwoon 70
and A2intdRedibte D GhrnA( AGXRX() xtkian)intdrmediate oA rMNOIaA W\ asdfghoRimain- 7A3 \ \
N-C) Scheme 17 below, wherein Halo is restricted to Br, Cl and 1, Halo-b is defined as F, Cl,

5  or Br, and wherein all other substituents are as defined hereinbefore. Intermediates of

formula (XLV) are commercially available or may be prepared according to

conventional reaction procedures generally known in the art.

N
NO, ©
Halo X Halo-b R7-NH, Halo AN N\R7
V L) Yi_ovs
\YZ’ Y2
(XXIX)
(XXX)
10 Scheme 17

Experimental procedure 18

An intermediate of formula (VIII), 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 I and wherein all other variables are defined as hereinbefore. 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,COs, Na,CO3z or NaOH. The
reaction can be performed in a reaction-inert solvent such as, for example, toluene,
DMF or tetrahydrofuran (THF). The reaction typically is performed in the presence of a
catalyst system comprising of a suitable catalyst such as palladium(II) acetate
(Pd(OAc),) 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.



Schene 20 Experinental procedure 21 An internediate of fornula ()O0O(X V)
can be prepared via an activation reaction of an internediate of fornula
(XXXVI) awoie10i80292 i n Schene 21 whereipn all vari abl es &c@/Epedions4as

her eabove. The reaction can be performed in a reaction-inert solvent such
as, 10 for exanple, chloroform in the presence of DVF. The reaction
typically is performed in the presence of an activating reagent such as,
for exanple, SOCl2. Sti rr| ng, elevated tenperatures (for exanple between 50
and 80 C) nmay enhanceg, t ,e of the rdHttion. Schenme 21 15
Experimental procedure 22| An int ebHetedBat e of fornmula (XXXI X) can be
prepared via a cqy | i r&action betweePHan i nternedi ate of fornula
(XXXVI'1) and an |n %rnediate of formula (XXXVI'1'1) according tg,Schene 22
wherein Halo i s definddX8s)l or Br, e¥tanherein all other 20 yarj&kes are
defined as before. In Schene 22, i nt er medi ates of formula ( I|I) and
(XXXVI11) may be commercially avail able or nay be preparfq gf ing to
conventional reaction procedures generally know in the The coupling
reaction is perfornmed iR, the presence of a suitable base sucHVH%, for
exampl e, Cs2C08, or Ag N&he reaction can be performed in a
reaction-inert so|veny such as,;fo Hjﬁ H20, 25CH3CN or DMF. The
reaction typical H? ormed in the presence of a catal yst system
conprising of a sui b@,bl e catalyst such as palladiunmll) acetate (Pd(OAc)2)
or 1.1-bis(diphenyl pho%@ﬁ' Wof er r oce&HfcHI opal l adium 1) (Pd(dppf)Cl12),
and a ligand such as triphenyl phosphiXéc"s ‘%rri ng, el evated tenperatures
(for exanple between 60 an 140 C) may enhance the rate of the reaction. S
RL / \\A2 Bpepimate] progxdurelPl) 1] \ A4 A3 (XXXl X)

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

intermediate of formula (XXXI-a) and tributyl(1-ethoxyvinyl)tin according to Scheme
19 wherein Halo is defined as Br, Cl or I and wherein all other variables are as defined
before. In Scheme 19, an intermediate of formula (XXXI-a) may be commercially
available or may be prepared according to conventional reaction procedures generally

10 know in the art. The reaction can be performed in a reaction-inert solvent such as, for
example, toluene or DMF. The reaction typically is performed in the presence of a
catalyst such as Pd(PPhs)s. Stirring, 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 an argon atmosphere.

15  Subsequently, the obtained ethanol can be hydrolysed in acidic conditions such as, for
example, by using hydrochloric acid, to yield the acetyl derivative of formula (XVI).

A2 NO A2 _NO
Al 2 1) Tributyl(1-ethoxyvinyl)tin A1//\( 2

Halo)\\ /|A4 . ) ‘ ﬁ%\\ /|A4

A3 2) Acidic hydrolysis A3

(XXXI-a) O (xvn
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 (XXXIII)
as shown in Scheme 20 wherein R'® is defined as C;_alkyl and wherein all other

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



Schene 22 Experinental procedure 23 5 An internediate of formula (XLI) can
be prepared via a decarboxylation reaction of a conpound of formula (XL) as
depi ct ed WO 2808223 wherein Halo is g fined as Br, | ecT@EP01a06124herein
all other variables are defined as herefnabove. The reaction can be
performed in a solvent such as quinoline or DMF in the presence of
copper(1l) oxide (CuO). The reaction typically requires high tenperature
(up to 150 Q). Schenme 23 Experinental procedure 24 An internediate of
formula (Xlgs, farxbeplpr gralied Svirthehydvaby singedtutel o€ axdaiy béteees V@and 5

function of or.mu XLLL) as depicted in Schenme 24 wherein
Halo is def @e@g;gayéf'n%aﬁlce L @Ite Ofatll%g %Iél n all other variables are defi ned

as before. This reaction can be perfﬁ d either in acidic conditions or in
basic conditions. It will be prefpgaa\( é}?perfor med in basic conditions in
the presence of a base guch nES NaOH g LiOH in a mxtuyee d| oxane and

wat er at roomtenper ap g 2 Schengzfhy WO 2010/ 08@29 P2010/ 051244
Experi nment al proc&dur o5l An i of f 1) can be
prepared via a coup A(@actl on between anRgi d| tae of formula (XLIII)
and an i nternedi ateoof forrrula (XLI'V) as depictydd n rre 25 wherein Hal o
is defined as Br, | or®&Muherein szé defi ned as or I, 5 and
wherein aII other variables are defi ge’ﬁ% er ei nbef ore. Interrredi at es of

formula(XLI11) and (XLIV) may be commercially available or nmay be prepared
accordi ng tkxpesimeatel prasaduredacti on procedures generally know in the art.

The coupling reaction is perforned in the presence of a suitable base such
as, for exafgw ermed R £ el 9rmnlg 2 &K Vgan %a@pﬁraﬁ VA 458 VHENFISRGHOE afgn g
reaction-i rﬁﬁfe&m??hﬁé&iﬂfor‘ixﬂﬂﬁ()@xxwpﬁs 1ﬁ)slﬁ%jﬁ3rl m, SdeB]@Pl vﬂ&rélﬁhﬂ@ﬁﬁalﬂés VF. The
reaction typica t e of a .catal

Compr i o1 ng et ad porSPEC BieTRGaeR it e RETRERAdnR Srg P et v fisftonc) 2
or [ 1, 110- Bi ¢ dxgniygeydhpirofopini mahé presmemémﬂﬁkﬂrlmrrombhaypwmmu; ))erforrned
(Pd(dppf)C N t e

ri o ol i atire bt P aHaDARen: Lol e B e SO P B een

60 an 140 Gﬁmmt%ﬁﬂﬁwamm@ reiyeengi0 amﬁieSOfS})éw ¢ndance thg rage ofap @eactlon

A2 A2
1 A NO, i o NO,
HO ™ A = Cl ™ /|A4
A3 A3
O (xxxviy O (xxxiv)
Scheme 21

15

Experimental procedure 22

An intermediate of formula (XXXIX) can be prepared via a coupling reaction between
an intermediate of formula (XXXVII) and an intermediate of formula (XXXVIII)
according to Scheme 22 wherein Halo is defined as I or Br, and wherein all other

20  wvariables are defined as before. In Scheme 22, intermediates 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, Cs,COs3, or Ag,COs.
The reaction can be performed in a reaction-inert solvent such as, for example, H,O,

25  CHszCN or DMF. The reaction typically is performed in the presence of a catalyst
system comprising of a suitable catalyst such as palladium(II) acetate (Pd(OAc),) or
1.1-bis(diphenylphosphinoferrocenedichloropalladiumll) (Pd(dppf)Cl,), and a ligand
such as triphenylphosphine. Stirring, elevated temperatures (for example between 60 an

140 °C) may enhance the rate of the reaction.



1 /8?4 Hal o-cA3 (XLIV) a CO MeCO Me (XLITI)(XLIT) Scheme 25 Wher e
necessary or desired, any one or nore of the follow ng further steps in any
order maywbeopaspmened: 20Conpounds of %?rnula (1), anypPsulrgeaopst2her eof ,
addition salts, solvates, and st er eochehical isomeric forms thereof can be
converted into further conpounds according to the invention using
procedures known in the art. In a particular case, a conpound of formula
(1), wherein R4a or R4b is defined as Cl, Br or | can be further
derivatized to a conpound of formu_ﬂ§ wherein R4a or R4b is H, under

t

reductive 25conditions known ose skilled in thé anb, It will
be appreciated by those N@ed in rt that int pr cesses descri bed
above the functional rou|§ of i conmpognds y-ameed to be

bl ocked by pr ot ectyap \Rgﬁps In case the fun8ﬂ+q@a’ gréﬁps of internediate
conpounds were blocked by protecting groups, theyn gg protected after
a reaction step. 20:X6Y089292PCT/ EP2010/ 051244 Phar ogy It has
been found that the conpounds of theSHﬁ@g%%Q i nvention nodul ate the
ysecretase activity. The conpounds according to the invention and the
pharmaceutically acceptabl e conpositions thereof are therefore useful in

t he treat neftpedineprat peetdwon 28f 5Al zhei mer' s di sease (AD), traumatic brain
injury, mld cognitive inpairnment (MCl), senility, denentia, denentia with
Lewy bodi esAn ceeraimdsite afnfpiroild (Xhd) apdetpyspanad tia aidedabatyldemeeddtian oDawn' s
syndrone, I L

a2s0ci at ed iy T pap AREAGHAN) alible KRS ORI 2 FhaFATR BT UGRIRR el
herei n, theott(dy #ad: Wb@ﬁm&‘ﬂh Qsherowlgfblgwﬁéi@ﬁ@@ adrersppabpve.rleagactiop cambef f ect

100n t he prﬁé@%‘iﬁb@ﬁl Do 1N skdh ds nib'hﬁgﬁf Dﬁ\ﬁsﬁrt‘ﬁ@ PRls&ice dPeefRE@Ploxidet refers
to an effec ich the over al oce55|nghﬁ@ ) remai ns
s, ’but

essenti al | HGAEIAHEP ISR, regut Siebfers FHUTE SRy in which the
relative quantltles of thgzprogg%sed
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Scheme 23

J

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.
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20 (XL (XL)

Scheme 24



products are changed, nore preferably in such a way that the anopunt of the
Al342- peptide produced is reduced. For exanple a different Abeta species
can be prwouresdhsI? (e.g. Abeta-38 or g her Abeta pepti ¢eTHPeCi0OS1204
shorter am no acid sequence instead of eta-42) or the relative quantities
of the products are different (e.g. the ratio of Abeta40 to Abeta-42 is
changed, preferably increased). It has been previously shown that the
y-secretase conplex is also involved in the processing of the

Not ch- pr ot eExperid@hei pigedursi2gnal i ng protei n which plays a crucial 20role in
devel opnment al processes (e.g. reviewed in Schweisguth F (2004) Curr. Biol.
14, R129). M trhemesdpecodf foomtléXlisle cad by pepance tvassecanpting ataotien batwbdrearapy, it

seens parti iﬁkékﬁé&i&e%%@%ﬁ‘ﬂ???}ﬁl\) I’&?B ah Shelyt ?Eaftefg)@fo%ﬁlg (%(lﬁ}?\é | stc?éiBic?%PﬁLes si ng

activity of e ysecretase af W[\; I'n or 0 avol , ve undesired
si de- ef f ect SchepwiZSevierein dada welstinerhasoBr, dps Ch hdwrai Haloee fsatefiged aeBr or 1,

concom tsant ;ddnpidRéihiaQ iRl VARSI RE QERRIA RBerdibefors SalcehaiscIBHrALRN S May
| ectjvely decreasi, roduction of

have the adyantage of s t he prod i ghly

aggr egat abl @&1d b YR O ReosoimgiFiaky @,Valfa%ée. OTARBABE PEGPAIRG a%coafgeg ©a5i ng

t hehpr OdUCtddhﬂetﬁfonéhi&hdr;[ﬁiél,prb&ﬁi&re};ﬁ@gﬁ@@lﬁf laveir the aR. Diic ALPling rdctichlis38 and

w t hout concom tant jnhibition of.Ngt pracessi ng, Thu oun are

b ef or' e i BRHD IbF PEsetget saiebts i bR B B e R e Doy o

t he y- secr etlaseacdmnpiarbe paidsnadsed rbastiennert fodveng sunh'asy Patxamle, CH:GMt ended
to refer t [ ' [ upti ng,
bt st 10y, lofehe BE BRAS IS odtIGE Bplal03 forfBhelih oIrQhdibrd QLA 0!
necessari | ysypi§a] @oatnsisig taauitahlp petakysi sweh o palladivgy(H eestate (PA(OAc).) orhe

i nvention r[ql,1a1131§(dmle§¥119mﬁmasteﬁgg&&}ﬁiaﬂmbpaﬁafaﬁmql@n%P@(hplﬁqcrg};Iaﬁd &l), the

stereoi soneric forns ereof and th har.maceuticagl l'y acceptable acid or
base addi 1 GHNISEE s ol AR e BRIRESpIHES Wof-ofeliyNaePhel St cament
The i nvent i @évaaddstompetaaires(férocxampiaiposiesh @caorddi 19 niay dnhen@eheraad ofthe mul a
(r, thl% str%ace{loi soneric fornms thereof and the pharnaceutically acceptable
aci d or "base addition salts and the sol vates thereof, for the treatnent or
prevention of diseases or conditi onsAs\g{egggd from Al zhei mer' s di sease

(AD), traumatic brain injury, mil@&'Bcoghitive inpairment (M), senility,
denentia, denentia with Lewy bodie 2 C 'L{4ebr al anyloid angim/%‘ﬁat hMalo

mul ti-infarct denmentia, or Dpwa.$ SYpélrone. | n an Afbodiment, said

di sease or conditiopg_is selected frﬁ)glm/?&\l zheimer' s di geasel m’\d cognitive

i mpai r ment seRﬁ%y,/ denentia, de fawth Lg (o} / s, gerebral anyloid
angi opat hy, nulti-Mnfiarct denmenfia, or Down's syndr e![ 10l n an enbodi nent,
said di sease or conditreswes preferably Al zheinmer's Wi's aéfe The invention
al so relates to a conpound according to the general Fornmula (1), the

st ereoi soneric for(slhhereof and the pharmaceutically a(g(Eﬁ:pt abl e acid or
base addition salts and the sol vates §C;;gngee§§, for the tredtnent of said

di seases. The invention also relates To a conmpound according to the general
formula (1), L | i f ] I ically
accept abl e aci@h%%%begéssgérg%?? %I%Fcli’ gn Ictg%r%rrlﬁdﬁ fg I%gﬂlse(;? @%{?lgg%%%gé?g{)é?? or the
treat nent ofTdprEyept PEPIMCA: particul ar treatment, of y-secretase nedi ated

i r iti . .-
di seas 62% ° Coggrlnlt)olucr)l gof Formula (I), any subgroup thereof, addition salts, solvates, and

stereochemical 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.



The invention also relates to the use of a conpound according to the
general Fornula (lI), the stereoisoneric forns thereof and the

phar macewoDcaldogomecept abl e acid 20 or gase addi ti on salPC3/ERp@obe4s0l vat es
t hereof, for the manufacture of a medi ¢ament . The invention al so
relates to the use of a conmpound according to the general Forrmula (I), the
stereoi soneric fornms thereof and the pharnaceutically acceptable acid or
base addition salts and the solvates thereof, for the manufacture of a

nmedi canent Pmrlﬁmldg?dul ation of y-secretase activity. 25The invention al so
relates to the use of a conmpound according to the general Forrmula (I), the
st er eoi sorreri ¢ flohasbdechevwnf thartte tdrapqinas vathe piré¢sead ihyenzion epidabltethagi d or
base additi n
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met hods conpplys: %2# &ethé‘?%%twe ctu ﬁtﬁﬁeg'bftﬁeﬁpglﬁé?g%é%?@&%&ggf th QRS Abeta-

adm ni strat’i on, m ni ective anount of a
conpound of401t9|:‘bbem:|4&15(qh)mgea1 pre&arely depieastd. f orm t her eof and a
pharmaceutically accept abl e addition salt or solvate ther eof to

war m bl ooded ani ¥Bpsbecnepirishgshrime hat therprsecsctate cornlex isg Isprievalyeddpment of

S ﬁc h di seasw@s Fmaésﬂlgctﬁttﬁé Nott@-prbeire Nodit ik uglghbmﬁgamt&ﬁ whfbalﬂlaysarwwm from
the te r es

resented hereinafter ef.fect. a
raunt SRour 810 PR R BCHS (g Tyiersaat Sy wpeets kSRR BislLY o,
ng/ kg t o 50R M) KYithadspevicop gint yscrd iy eseertapambddaioay infthaapy) itdktemy/ kg t o 25
/ kg bod I L Kkg,
et o oty Tk BAEhELR o] LA PHE IR B LR R B BB g, 7T
f rom about @cm_asngstthgtytl@ oatmsm a@lqlwgwtagve Wﬁ@ﬁlr?ﬂ’séd%ﬁiﬁfmt%/ Whiknri-sdseaiasc0. 05

ng/ kg to abiﬁHﬁonérs@é%%ld%%%cﬁé’%gm conEBﬁut@ﬁmHlﬁBlthn &W&WHB&S@ cprding to
t he present i nvention, also re erre 25here as the active in redlent

whi ch 1% reysiciase modulatars mpy have thea Wéﬁftae selgetrehedscregmg thy pogustos, vary
on case- by-sfasghlpagisgatiile aRKACROOx 1M fbiingd dstewaret Aput avitioarpeiddingtthe rout e

f ad trat d f ' ' t d th
oar 11 coul ar Bipgistn ot SR fiteiatser Bt Plaf biA PR § AR Bt PRG: rent may
al so i ncl udmnaamitmtsilebitiog of Netc:hqj:rocﬁesmglgjlﬂelw cemnpoonds&&e @rerfegedm}mcbfdo bet ween
one and fouf, sﬁéx@'ﬁﬁ%ﬂ?&%m‘iﬁ‘é’No{cﬂ ﬂr{i‘eragg%tp}?&%f‘?ﬁe p“ X nhﬁ& conpounds

according to the invention are pre nmul ate

?dm n: S%or ation. As d&akidaednbatsh nvnfa@tln@ﬂt" suikakl-g BharRGe Yl ifrddesses,
ormul at1 ons, ar e
wherein there may be a slowing, interrupting, arresting, or stopping of the progression

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

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

35  salts and the solvates thercof, for use as a medicament.



prepared by known procedures using well known and readily avail able

i ngredi ents. The conpounds of the present invention,that are
sui t abl e wo 20roamp29er prevent 35 Al zheiper's di sease or PRE/EPQMO06IZE4
t hereof, may be admi nistered alone or fn”~ WO 2010/ 089292PCT/ EP2010/ 051244

conmbi nation wth one or nore additional therapeutic agents. Conbination

t herapy includes adm ni stration of a single pharmaceutical dosage

formul ati on which contains a conpound of Forrmula (I) and one or nore

addi ti onal ther apieuihiéntRgeNoSela®S toVe kdbmpsurRititcfidsior tatthOgenefal Fben@empound of
Formul a (I)t antd each adgi ti Otﬁal é}h%rﬁ%)euti c a .enliys 5 itn its..owm separate
phar maceut i CAPCEEBELGETF ST HePeh N EBY PRATIRETEICLY SRR ¢8O B8l a (1)
and a t her apilitancsabigent thoaylvhies éetndolii fot theextatnoent bepreatitentoftibgatcher in a
singl e or al . {AGRAC AOTRPRON ADNTHED: Bee [ AB) Slaufiayif BRSHIfury ORrisGach agent
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10pr ef er abl gn}19idn@RPRHhy! fouRSindarBNRNEREE W@ n' QMR | on. _
Accordingly, the pr esenty i nvention further provides a pharnmaceuti cal
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sense of bejenghrdampddid bhgiopdthi thultiniefaptthiementigroe Moentssyofirontee conposi ti on
and not deleterious to the recipients thereof. For ease of

admi ni st at i on, Inhe esrmwjdénctntm@'rcgdim@omdb?wnfi@plreifﬂrahled\lkhtﬁmen}adiisws.
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t her eof naya‘@é“%]ogﬁﬁhi“&{t@ﬂs‘?lﬁﬁtﬁs Uﬂgrqoafer Bﬁé@ﬁ%‘é}&?? i IReis f or
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suspensi onstorgyta @y thedt¢rgisemeragiorsp drescod pad §Bgdiatmacsnigeallyraceapitibde eadri er s
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2010/ 089292PCT/ IE:{§P 010/ g51244 di sintegrating agents and the like in the case

of powder s, thpimodylatien geyressetasipctiyiy et s. Because of their ease in

adm ni sgration, fablets. and c ul es represent the nost.advant ageous or al
Gosnge Hhit or b HVGRIOBH OFCBIS S T ShAT e Bt A SO % GAE hovi ous! y
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30 The invention also relates to the use of a compound according to the general
Formula (1), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thercof, for the manufacture of a medicament for

the treatment of any one of the disease conditions mentioned hereinbefore.



gl ucose solution. Injectable solutions, for exanple, may be prepared in

whi ch the carrier conprises saline solution, glucose solution or a m xture
of sal i newandiogisez®ese 10 sol uti on. Injggtable sol ut i ons PCOEPad 10/0H1D44
conpounds of Formula (1) nay be fornurated in an oil for prolonged action.
Appropriate oils for this purpose are, for exanple, peanut oil, sesane oil,
cottonseed oil, corn oil, soybean oil, synthetic glycerol esters of |ong
chain fatty acids and mxtures of these and other oils. Injectable

suspensi ons may ﬁ'tﬁ@mb@ntﬁtﬁﬁ adttiedlat preﬁmrﬁsa iegisen ﬁﬂw‘m‘iﬁiﬁh@i @derﬂMlad(I)I@f riers,
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hexanet hyl di si | azane; "HBTU' neans
1- [ bi s(di met hyl ahicw@neuhgd eftbd pickibe nrentips ot amshinahléstodxetader prevent

hexaf | u@r op .

ot xant pene g Enat ST ERE it SRS Eshebrp® BEhqfbiiered done orin

di cycl ohexyl [2',4',6" -

tris(l-nethylethyl)[l 1 b|phenyl]-2-y1]-phosphine; "NH40Ac" neans anmoni um
acetate; "NW' neans 1-nethyl-2-pyrrolidinone; "SFC' means Supercritical
Fluid Chromat ography; "i PrNH2" neans isopropylanine "DMVE" neans 1, 2-

di met hoxyet hane; "Et OAc" neans et hyl acetate; BINAP means

o L M RN



tri phenyl phosphi ne; "eq" means equivalent; "r.m" neans reaction

m xture(s); "D PE" neans diisopropyl ether; "D PEA" neans

di i sopr opybevtwdsszne; " DVA' neans N, Ngémat hyl acet am de PCT/HHEG10/08E2A$
tetrahydrofuran, "DVBSO' neans di net hyl“sul f oxi de; "DWVMF" neans N, N-di net hyl
formam de; "DWVF-DVA" neans 35 di net hyl formam de di net hyl acetal;
"PdC12(PPh3)2 means WD 2010/ 089292PCT/ EP2010/ 051244

di chl orobi s(tri phenyl phosphi ne) pal | adi um "KOQ Bu" nmeans potassi um

tg(r]I t2 ( 3gt ;))éiaﬁﬂbl d?f@fﬂ%ha%éln ¢ drRARS aa@mbadqltﬁe(ragduﬁbegeﬁt@mwmamhmﬁérh@dl um and

" a) 3" ns fr.as

et o oo S inf At adun Rl vind1e Ryl Pt b B s e

Exanpl e Al coar)polanépﬁFatlmlﬂm(I@ﬁnd MmMeaﬁéltﬂ)nam]ﬂ%@pd@C@ger(tQ aBwgll a889. 5 mMml )
d 1-meth | .

oot oy Paphinh BB Lt*f?@&%@“f%%ﬁ%m?f@ch tiséf@ﬁ‘%ﬁ?"e%% the.

r.m wa§ remllﬁﬁm gepprate pharﬂmeuﬁdc osggs ferondasiony EQTeQXaIm R coBoEo

pressure, ﬁ&i&yﬁe&géutfb aSg%ﬁdﬁfl bé erla%a@aitotthep%&@wgemehﬁﬁae vas

washed vvlth é bﬂgrled 3 tered and the sol veRt was evaporated in
vacuo . The'Relep 80378 CRIPPY! l%ls%‘ ap p Sa0let OF FeRvRico BT SHS 9g%é’@ay§iel i ca gel

(el uent: n-degphdreddhQagaritc ofal HOML fbomB&ide) . The product fractions were
coll ected and the solvent was evaporated. Yield: 6.24 g of internediate 1
(77 % . b) Prepawaileans pdssibid ﬁlrmlﬁdécaiweir%rediﬁiﬁ@o bSadvbihidt{radblont,)it mas added

Lo OB bl ok £a08 pRATRRRREL FomRRRALENE 1Y, 8 O 4 20% T oRhen®
r.m was stirredaglordRel§, ﬂ&@g&eelrse@t ﬁﬁ%m&ﬁ%gﬁu&ll h3rftelicar2 Was

absorbed. The cat al yst was tered f over at onaceous earth and the
filtrate WwePTPSIOP£PBRIISYE@Nparmacgutically apeapEbifetfiragrend, sagtivg ingsligntanpl e

A2 a) Prepamatapemticafly efft@vaRehiodheoth corhplial abardiag & Be@ias @3(5 49 g, 18.44
mol ) and trifluoromethanesul fonic acid (6.08 n, %9 17 mmol) were stirred

in CH3CN (100 m Thedartiertor dﬂOdSntlnlﬁt blmtﬂw‘ceﬂt%le’zm-thesémwﬂbemg torapaibét ophenone
(3.0 g, 153 I S d and it r.m was
elfsl UX P%Fot er\ﬁﬁgrfxﬁgtgtgo nfp%sﬁa%rtl an cf%le& ﬁxﬁ?o the &83 e%w{ﬁg a stirred

then r €én Ccoo care
sat. agq. V@@OﬂO/ 089292PCT/ EP2010/ 051244 soI of NaZCCB (500 nl). The

product was extracted with DCM and t he organi c phase was dried (MgSOH),
filtered and t heF@srsoftadiasisEatinye hesubictimgamopadiiaay by fasyipted intthe

resul ting dafioudp eaeaﬁlaeédtlcumnﬁyfdrfauﬁMwatfb hos&. rRY c&ApSUTRE a8dordRy over
Silica gel t%d]Luent MeOH i spocratic 95/5 The roduct fractions were
a

col | ect ed ¢ HCRiog W%@rt S STBPaHndg 2 &Epgr bdssure. Yield:
3.0 g @0 i nflermeatustalyhictoibally acih pr Bisepddidivoh galt tierdofitacstereckihatmécadly cH30

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, percutancously, 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, diluents, lubricants, binders,



MeOH (50 m) was added to Pd/C 10 % (0. 250 g) under a N2 at nosphere.
Subsequently, a 0.4 % thiophene sol. in DDPE (2 m) and internediate 3
(0.946 g,wo0.20th/03092) were added. The r, was stirred arCzEPD00O6EH4a H2

at nosphere until 3 eq of H2 was absorbé@l The catalyst was filtered off
over di atomaceous earth and the filtrate 10 was evaporated. The product was
triturated in DIPE, filtered off and dried under vacuum Yield: 0.66 g of

i nternedi ate 4 (80 % . Exanple A3 Preparation of internediate 5 B ocH3

3- Brono- 2- pdﬁélhfég Ager{t24n®thg ,1ﬂ<éﬁ4thmas@§e)ofpawiae@rrpﬂlél, dagsur®y dvepeypbeny 1) - 1-
pr opanone ( were heated at reflux

t enper at ur efégée it e%?adﬁf%gdfﬁ*ﬁ&“ﬁ? 9%, 31?%16 gé 8@6&‘?%&688“6%& B195boM and
wat er. The awivgataguk ayedosugs udit ifechs(iviydiel) casé sdltdepladnasdtitdeasols/ent  was

ST gel (BBl BT LR P SosiilonS tp B M GO ORb AL 1Y, O
wer e corcertterade sdtainadeast @d@r@é@a@rtégggh@h@magneﬁ@nﬁse@rr GB@HMO@WM allized
from DI PE. fialisk g ﬁag?l_ge afcrddet e Ql'bpets%hﬁloﬁgf%or@xanﬁﬂe W&e ed fr )epar ation

of i nternedi 0 a so nme a nd
4- blrorm 3- n’% lﬁlsklgﬁafﬁmlqrﬁ@mmw%%a ne@@tgmnﬁﬁmswmpom@%me %%a@n%\ d
(CEZS% (4. églgcios&golﬁﬂlormmﬂe&table(ialuﬁbﬂg , Sor( adpit, glay%e%afﬁmh)wlﬁﬂdth& NAP

, 14049) m xt
010/ 08920 R haR i o iy T BHcS B kL a b it g elpsoec ¢ of
h t hen l®ool eiition. mj¢ctablosdlingons comtaldig a{diﬁm)unﬂs) ol DAL ma @ 00 farinulatedt e

added and t f i.C e was
separ at ed, 1&%& k@e?ﬁl%ﬁd%%%ﬁ a %?Pl%;pnﬁtgrqﬂs &é%&%d@e £ I-]éh?Or%&%@'giedpé%llaﬂts
evapor at ed @il sesagoyaksettorrees qibspaal méoe@my tsnihiche alyceroheson! 1ng) t er ed
and dried. efmﬂeﬂaay aé-ldgalﬂi Riixthdt 8f el ﬁfd%tﬁer(o% MectableamBhSsdas My ARar at i on

of internedi ate
dbe prepared m whlcﬁlcase appropriate hquld carriers, suspending agents and the like

15 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 percutancous administration, the carrier optionally comprises a penetration
enhancing agent and/or a suitable wetting agent, optionally combined with suitable
additives of any nature in minor proportions, which additives do not introduce a

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 salts of compounds of Formula (I)
due to their increased water solubility over the corresponding base or acid form, are

25  more suitable in the preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient 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,

injectable solutions or suspensions and the like, and segregated multiples thercof.

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

administration orally are especially advantageous.



Bi s( pi nacol at 0) di borane (0.191 g, 0.753 nmmol ), [1,1' -Bis(di phenyl phosphi no)
ferrocene] di chl oropal | adi um (0. 020 g, 0.025 nnnl) and potassium acet ate

(0. 049 g,wO0.28028mm| ) were added to a af i nt er nedi aCe/EP2¢10/030284 g,
0.251 mmol) in DMF (10 10 m) and the” xture was purged with N2 for 10
mn. The r.m was heated at 120 Cfor 5 h. The r.m was cooled to r.t. and
the solvent was renoved under reduced pressure. The residue was dissol ved
in DCM The organi ¢ phase was washed with H20 and brine, dried (MgSOH),

filtered and evaparadrad chihdnle dfeyseﬁﬁ)ﬂltylih@/of ﬁh%lsdtlbﬁlty\@ﬁthl@lébhl besistyf flash

hr onat Si | H, f 10 90/ Th
o rauer” ARl L inap R sflfica S PSR onE cb P RaeoRva S Ryt B el i
0.070 g of 7v- nyoekrdmdlmtoe thei &riviives Engraplion laAdydaky#keloabstitied  of

| nt er medi at Xt%ng/be %%X%yd%oﬁygggpg)g @%ﬂ?ﬂ){lq%r glﬂf g)aérl% c;%?od%%t?m"ﬁ? 0 and

2-acet anm do cr |c aci
and the 5. mo- wé%enéi juch e@al&@honlgmay:lmgroméherﬁogmlhtyAﬁd/er th@cs&buﬂﬁgo . m was

poured i nt ocddgf uﬁﬁ'éjaécbﬁilr%tQQHé: {nvgﬁ’t%neiﬁtp'hgﬁﬁé%@ut‘l@al BorfbMifons The or ganl ¢ phase
was separated, dried | tered and evaporated under reduced

?r Iessu: e. TEe r else/ e 0 tﬁélfrioﬂ% S?a@ﬁlnfs%?& Qﬂiﬁgm@@ﬂhﬁ@&l%éo?‘paﬁl‘{l&h hiilga gel
el uen n e ne r rac wer e
Lol I'oct ed AMGRTRDY SOnYLe TR0 BUass b deidh et e gragiafom i BRroth Ive &
ﬁ/égth% \Aavagn@bw%@rz@@a}kgege&mw(lm %)byRv@ platradthcoconofound bé faredizat e 9
Subsequdn 1 - YT REE Ik b0 o 5He by Whighh 1901%3?%5%?%%0133“%%%%?2%2@

(0.9 g, 3.6XcAmIy pl‘ﬁéfrfébléidﬂ@@lm The9.P Yy watghs of ¢ plwmat:euzlsal@ edetablg

at mospher e uhtidrl aBp&eerfig e's"%e}ﬁ%%a%scﬁf tﬁ@%tal%%e@f%ey&ﬁnﬁ@&o{l' I'tered Of f

over di at onaceous earth and e filtrate was vaporated. Yield: 5.4 g of

lcaé gr&ggl gte 9 (B Mlowksaxah® A TllusihtcRhe pRE&: idRnBén.i Nt er medi ate 10 / -N

Examples

15  Hereinafter, the term “DCM” means dichloromethane; “Me¢OH” means 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,O” means diethyl ether; “BDS” means base deactivated

20  silica; “RP” means reversed phase; “min” means minute(s); “h” means hour(s); “I.D.”
means internal diameter; “Pd(OAc),” means palladium(II) acetate; “LiHMDS” means
lithium hexamethyldisilazane; “HBTU” means 1-[bis(dimethylamino)methylene]-1H-
benzotriazol-1-ium 3-oxide hexafluorophosphate; “Xantphos” means (9,9-dimethyl-
9H-xanthene-4,5-diyl)bis[diphenylphosphine]; “X-Phos” means dicyclohexyl[2',4',6'-

25  tris(1-methylethyl)[1,1-biphenyl]-2-yl]-phosphine; “NH4OAc” means ammonium
acetate; “NMP” means 1-methyl-2-pyrrolidinone; “SFC” means Supercritical Fluid
Chromatography; “iPrNH,‘ means isopropylamine; “DME” means 1,2-
dimethoxyethane; “EtOAc” means cthyl acetate; “BINAP” means [1,1'-binaphthalene]-
2,2'-diylbis[diphenylphosphine] (racemic); “Et;N” means triethylamine; “EtOH” means

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

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



2' - Met hoxy-4'-nitro-acetophenone (90564-14-0, 3.07 g, 15.73 nmmol) in

DMVF- DVA was refluxed for 6 h. The r.m was cooled to r.t. and concentrated
under redwoediosemd3ure. The residue vvaé triturated i n DPPEER2@lO0NER44
precipitate was filtered. Yield: 103.56 2g of internediate 10 (92 % . b)
Preparation of internmediates 11 and 12 01300130 NO2I \i NO2 NN\ (11)(12)
Internmediate 10 (3.63 g, 14.505 nmmol) was added to a sol. of

met hyl hydrazine (0.84 nl, 15.956 nmol) in AcOH (20 ml) and the resulting

m xture vvaSdlsﬁlbfdb@@tr@he@@ptﬁsfame)@aliraduﬂfhe“l(omu”mw 9@ﬂa§4ﬂurh@erf bﬁtoxﬁl@d

concentrate redu essur e re »

chr ot ogr agiyre st RERBRARDD fbnee iR B Eh b i st tisfls

70/ 30) . The(plogddtn)F(l&EcAE)onS dipheeylelod- baﬁh@dn—értdlel]b@aﬁmmmnt was
evaporated. Yield: 1.44 g of internediate 11 (42 % and 0.83 g of
intermediate 12 (24 % . c) Preparation of internediate 13 CH 10 I"NH2 N-N
\ MeOH (550 4 Breparatiomefethie intermediteso % (0.2 g) under a N2 atrnosphere.
Subsequent | yxarngh1@a4 % t hi ophene sol. in DIPE (1 nl) and internediate 12
(0.83 g, 3.57_mo vvere V\D 2010/ 089292PCT/ EP2010/ 051244 added. The r.m
was stirred da£repar t here until 3 eq of H2 was absorbed.
The catal yst was flltered of f ove|C at omaceous earth and the filtrate was
evaporated. Yield: 0.72 g of i e 13 (98 %9. Exanple A8 a)
Preparation of intermediate 14I\|I N

K>2COs (9.6 g, 69.5 mmol) and 1-methyl-1-tosylmethylisocyanide (8 g, 38.2 mmol)
were added to a sol. of 2-formyl-5-nitroanisole (6.29 g, 34.7 mmol) in MeOH (150 ml)
and the r.m. was refluxed for 4 h. The r.m. was concentrated under reduced pressure,

10 the residue was dissolved in DCM and the organic phase was washed with H,O, dried
(MgSO0,), 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 intermediate 2
CH;0

0)
I\“I/ / NH,

15 MeOH (150 ml) 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 H, 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;O

Iodobenzene diacetate (5.49 g, 18.44 mmol) and trifluoromethanesulfonic acid (6.08
ml, 69.17 mmol) were stirred in CH3CN (100 ml) at r.t. for 1 h under N,. 2’-Methoxy-
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 r.t. and carefully added to a stirred sat. aq.



/ SFirst K2CO3 (14.84 g, 107.5 mmol) and then

1-met hyl - 1-tosyl net hyl i socyanide (13.5 g, 64.5 mmol) were added to a sol.
of 6- br ormwpypiodispm2 3- car bal dehyde (10. 8 53.76 mmol ) iPaTAPR0Wi0STBOH. The
r.m was refuxed for 1 h. The r.m was %oncentrat ed under reduced pressure,
t he residue was dissolved in DCM and the organi c phase was washed w th H20,
dried (MgSO™4), filtered and the solvent was evaporated in vacuo . 10The
residue was purified by flash chromatography over Silica gel (eluent: n-
he gt ?Ee/ Et |%¢ JfMNART OO 50D rhgtﬁiy Iﬁgaluct e eié)tl%wﬂétp\'ﬁntlﬁ DTN 1288 ﬂlevwgglggﬂw{steﬁ ted
an e solve e residue was su n e

ot eci pi t at eGP ER RFCing i Ui e URET U SOHCA N6 5 g of
i nt er medi atBheletsy(163z 89rk boywiPoe pas atiribed by flaght edured clabeatdgraphy over Silica

0. 857 15rmot (AR5 AESFYIPR Rt 33y Tl b Pl woft e uidhed
(0.948 @, 50b@nhywes yvmeraéedaweﬁreﬂgceai mssureoﬁhqlql}t%@ g@éil&ﬂ@nqdla(eﬁ 05d0)-4. 18

ol ) in tolyeRSatABn¥Enteritidie ;1 Was degassed and put under a N2
atmosphere. "The r.m was stirred atgdP0 C for 2 h in the mcrowave. After

cool ing nost of the solvent eyapo d (alnmost dry) and a 1 N HCL: THF
sol. (1/1, 100 m) was addedwa%]’/e h%rred at r.t. for 1 20 h. The
r.-m was treated with a 10 % Na¥ he product was extracted with
Et OAc. The o Ease %Ot d?(? éjh//g 02? fi Idt eP d and t he sol vent was
evanor at og. MEAEN(ORARRS 0 G PURC LOVBO Sl qliuneb Soaflielelf, Sover S 1 ca
gel (el uentSuH@@MehféﬁH(Mﬁ/mhi@ﬁ}é@e $ad. ®IIPE. (2Ttﬂé:a1prt mthroediateak €0. Biosg, el de

C04 oot g Aot Ner QAR QuBREAl 8%s ¥ Gl o B S AghleclfliPs B ate 15

(39 9%. Preparalono I nterne

2010/ osgzgzﬁwﬁr_ﬂ@e&@ﬂo%hmalwt Avag filfeeed ot @vebud@ﬁ@nfz‘ﬁ@ysf vagibriadithefitne g, 289
?1;8:)) mq;md ZWQSL or;hteﬁ4Thé fng@?a@mmm%twﬂlqmm fiter®d Hff %ﬂgirtﬁdrﬁ'ﬁﬁ%r) IT R Et OH
was hea or m was cooled to r e
formed pr ecYa]SP‘t‘r&tge\@é) (f7q5$?fe'|“é%f“b‘1dl‘ate\ﬁégﬁe}ﬂ) with EtOH (50 nl) and dried in
vacuo, Yi eIEbt@ggléAactl on 1. The corresponding filtrate was 5 concentrated
to a vol une };%e aTQOnoflntleE}l’Iql_Alégt ('5) m) and DIPE (100 nl) were added to the
concentrate ipf ation of the product. The solids were
filtered off, washed with a m xture of DIPE (50 m) and EtOH (10 ml), and
dried in vacuo, yielding fractg . ons 1 and 2 were conbi ned and
stirred for 30 mn in a sat. . (500 nml). This mxture was
extracted with DCM (500 nil). The separated 10 organic layer was dried
(Na2SO4), filtered and the solvent was evaptfated in vacuo. The residue was
recrystal | IZBdoﬂldS-anyEid(ﬁﬁ(ﬁnnJ (Ba %0/ 1i4d ni@sl)f 2-bteiie d-(3frhicteandpBeiy®di n vacuo.

Mt ormod: ateSpsont REEETE Aot 330 - S AR er e B SRR R ' s

added tld 1-for dmozhgs. fTha ml&ture was separated between DCM and water. The organic layer

was dried (MgS0,), 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 crystallized from DIPE. Yield: 19 g of intermediate 5 (42 %).

20  Example A4

Preparation of intermediate 6
CH3O

Br
OCHj

To a sol. of intermediate 5 (2 g, 6.3 rnmol) 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), Pd,(dba); (0.144 g,
0.158 mmol) and BINAP (0.196 g, 0.315 mmol) and the mixture was purged with N,



15 2-nitro-benzene (19.8 g, 90 mmol ). The m xture was cool ed on a water
bath and was stirred overnight at r.t. Then, the solvent was evaporated and
t he resi dwo 2om08pmet i ti oned between water and DCM The ecmriuPa@d/oor2gani c

| ayers were dried (MgSOX4), filtered and'Ctoncentrated in vacuo. Yield: 20 g
of internediate 17 (96 %, which was used as such in the next step. b)
Preparation of internediate 18 20 Internediate 17 (20 g, 86.6 mmmol) and
iron powder (15 g, 269 nmmol) were added to acetic acid (150 ml), and the

resul ting sfespemsi D WasSwad hdatcithtang cgat 21 tiah B0l td Of. "Ifbtherﬂfh‘HZO m was

R T K R R s

concent r at €bhd orgw@c pbase Wisabehratdéd, wpsbéd with ét,Mechiddtrme 18 1dd81E80.), vﬁiiecehi was

e 22 SSRGS P LIRS i,

sol . of 5 nt¥ickkdi%s @fmel(ﬂmllge 63658 kmol ) in DCM (250 ml). Subsequently,

4-fluoro-b 1@m5or|de (5 g, 34.7 mmol) was added dropwise at r.t., and
the r.m was_s |rred at overnlght The r.m was washed with water, and
the organic I 504), filtered and concentrated in vacuo.
5The resi due was di ssol Cﬁ[ AcOH (100 m ), a concentrated aq. HCl
sol. (3 m) was added. AS stlrred 00 Cfor 2 h. The r.m was
concentrated in vacuo tOhBe ggi n DCM and washed with
a sat. agq. NaHCO3 sol . d wat er. Th ]g ic layer was dried (My504),
filtered and concentrated in vacuo. |eI : 2 g of i nternmedi ate 19, which
was used as_such in the next step. Preparati on_of

i nt er medi atBisgupacplatojdiborpng (9. ﬂ?h&r%?ﬁﬁ Wﬂ)déhyc%ls(@mf@zmlpbosmeanml ) was
drng' se ?d@ﬂﬁceﬁe d’lCHloro ﬁlla@uﬁﬂ (0.020 g 0WEY mE™IAind pbestidmttath (olﬁ9rgml) and
sodl um ne | in n was
pr ef or med ?(ﬁ%(?# ‘iv edat?’ 32523 O%I%Q tep W% QE%HWQEB laﬂﬁﬁﬁéh‘?

Et OAc artd tihb and ganmixthraywess puegedwaishisdfonil0 nikiZOhe dni eds Béafddy5029) °Cffot t er ed

and e SOl ¥EnindiEn SHeRgIH @fq&%ng%g el S R LSRRG R oL ve

HPLC [ RP Shan don
phase: a grHf r@ﬁﬂuQ)Waﬁ( @S@V Nmmh@mganlcmhﬂm\éﬂts)wwwlthfh@ imdoduct

fractions Wi, Qkd A@@éﬁ%%%@ﬁ&ﬁ@b Parateﬁltﬁi @lyn&s ST @siffic (vl ﬁﬁﬁ@é@@l e 20

(14.5 9. Exarrpe Preparat|on of interme

3- br ono- 2- pYAsh@neamatesaphy der Silreg gﬁhﬁslwnhmlﬁ?}ﬂ?%ﬁxfr%ndﬂwﬁ;}q 99L. lobrT@sanone
(1.48 g5 6.88dweTBlaptidmd irObbl(cedran}l thesb1ednt vas evapochtdie atied: @p70LP0fC for 2
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product fraEanm re collected and the sol vent was evaporated. The
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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 %).



WO 2010/ 089292PCT/ EP2010/ 051244 RP preparative HPLC [ RP Shandon Hyperprep@
Cl8 BDS (8 lam 250 g, I.D. 5 cn); nobile phase: a gradient of (0.25 %
NHAHCO3 swbD.20iomsweer )/ MeOH] . The prodggt fracti ons wer eCtalPe@otert4and

wor ked up. Yield: 0.850 g of internediate 21 (51 %9. Exanple Al3 a)
Preparation of internediate 22 Br 5 MeOH (100 m) was added to Pt/C5 % (1
g) under N2 at nosphere. Subsequently, a 0.4 %thiophene sol. in DIPE (2 m)
and 4-am no-2-bronmo-3-nitro-pyridine (3.5 g, 16 mvbl) were added. The r. m
was stirred BiPrdhrdaodndeitciizdali@@sphere until 3 eq of H2 was absorbed. The
catalyst was filtered off over di atpymceous earth and the filtrate was
concentrated in vacuo. Yield: ternmediate 22 (63 %, which was
used as such 10in the next step] afiion of internmediate 23 Br A
m xture of internediate 22 (1.8N 7 _#imol ) and 4-fl uoro-benzoic acid
(1.34 g, 9.57 mmol) in pol yphosphad |c acid (25 g) was stirred and heated at
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stirredsat &Ap&raf@r Yield).5. P8 nttpmeBistedO@geM).to r.t., and concentrated in
vacuo . The_residye was partitioned between DCM and water. The organi c

| ayer was M?—@O@ filtered and 20 concentrated in vacuo . The

resi due was apRegphiaeidn by irtBRnpdepat@t i ve HPLC [ RP Shandon Hyper prep@ C18 BDS
(8 lam 250 g, I.D. 5 cm; nobile phase: a gradient of (0.25 % NH4HCO3 sol .
in water)/MeOH] . The product fmMcti@he were coll ected and worked up. Yield:
180 ng of intermediate 24 (21 W= 540/ 089292PCT/ EP2010/ 051244

1- Met hyl - 4- pyrazoyl boronic acid (0)6 499 mmol ) and Cs2CAB (3. 257 g,
9.99 mmol) were added to a sol. - 5-nitroanisole (1.16 g, 4.99
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Silica gel (WBiPugatitioROWilYeddiaamilHN/1Q to 96/ 4). The product 10fractions
were col l ected and the gpbvent was evaporat ed.ci{pel d: 0.630 g of
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Intermediate 10 (3.63 g, 14.505 mmol) was added to 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 r.t. and concentrated under reduced pressure. The residue was
purified by flash chromatography over Silica gel (eluent: DCM/r-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
m—©7NH2
N~
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



internediate 25 (54 % . b) Preparation of internediate 26 MeOH (100 m)
was added to Pd/C 10 % (0.2 g) under a N2 atnosphere. Subsequently, a 0.4 %
t hi opheneweab10/a8popl PE (0.5 m) and i n%&[ medi ate 25 (0. 926/E®2018/091244m0I )
were added. The r.m was stirred at 50 under a H2 atnosphere until 3 eq
of H2 was 15absorbed. The catalyst was filtered off over diatonaceous earth
and the filtrate was evaporated. The residue was diluted in DCM and the
organi c | ayer was washed with H20, dried (My504), filtered and concentrated

under rEdUCﬁﬂe@rH&&uﬁavasTdﬂl@reﬂaﬁiZQE@uﬂ@@r agm{étﬁiog:@eba/uﬁdla oftH,00&t ogr aphy
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g, 167 mmol dded to a sol of 5-nitropyridi ne-2-carboxal dehyde (131
mol ) in Me@HPrHamin : diate | was refluxed for 4 h. The r.m was
concentrat ed under reduced 25 p T 4he residue was dissolved in DCM
and the organi ¢ phase was washe 110/ 089292PCT/ EP2010/ 051244 H20,
dried (Na2SO4), filtered and the §ol vemNwas evaporated in vacuo. The

resi due was purified by flash chromatography over Silica gel (eluent:
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15A mi xt ur e fPrépaps ¢ gty di ne (5 g, 24.63 mml),
tributyl(1l-ethoxyvinyl)tin (9.7 N\l nmol ) and Ph(PPh3)4 (0.284 g,
0.246 mol) in DVF (100 m) vveg\!e Hj20 C for 3 h. After cooling, a
1 N HC1 sol. was added and the r. Nstirred at r.t. for 18 h. The r.m
was neutralized with a sat. aq. HCO3 sol. and the product was extracted
with DCM  Thaidhga@apopmivdsse divas sadr (06304 (N8 238 dho ) f BIN &P 63152ing 0.837

15  mmol), Pdy(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 mmol) 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 HCL:THF sol. (1/1, 100 ml) was added. The r.m. was stirred at r.t. for 1

20  h. The r.m. was treated with a 10 % Na,CO3 sol. and the product was extracted with
EtOAc. The organic phase was dried (MgSOy), filtered and the solvent was evaporated.
The residue 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 A9

Preparation of intermediate 16
Br
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20 the solvent was evaporated in vacuo. The residue was purified by flash
chromat ography over Silica gel (eluent: DCM MeOH from 100/0 to 98/2). The
product fwaabiomss2oere col |l ected and tg_z sol vent was evaporExRe@d/osiviel d:
3.44 g of internediate 29 (83 %. b) Preparation of internmediate 30 N\ |
SNO | odobenzene di acetate (2.327 g, 7.2 mml) and trifluoronethanesul fonic
acid (2.397 m, 27.1 mmol) were stirred in CH3CN (50 m) at r.t. for 20 mn
under N2. Intermediate 2529 (1 g, 6.0 nmol) in CH3CN (10 m) was added at

once at r.tA rﬁlsatutr@@fﬁefom@aq;yhbﬁlaﬁuﬂe (5085 289 im0l pidduxBbniRI-(Z h. After
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c) Preparation ‘8@’1*“' nt er med was added to Pd/C
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added to a so nltrobenzene mol) in EtOH
(40 nlL). Th\ézcworﬁ(lewa§6§tgqfrlet¢rmedwe 16 G5con ght. Then, the sol vent was

evapor at ed gaghgleaipesi due was partitioned between water and DCM The

conbi ned or ayers.were dri (My504), filtered and concentrated in
vacuo. 15Yi Mﬁw L oh4nt 32 (88 %, which was used as such in

the next step. b) Preparation of |nt ‘Redi ate 33
\(5/ ~

An 8 M methylamine sol. in ethanol (100 ml, 0.8 mol) was added to 1-bromo-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 was
partitioned between water and DCM. The combined organic layers were dried
(MgSO0,), 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 18

NH

2 H
Br\@/N\

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
1 h. The r.m. was concentrated in vacuo and the residue was partitioned between DCM
and a sat. aq. NaHCOj sol. The organic layer was dried (MgSO,), filtered and
concentrated in vacuo. Yield: 14 g of intermediate 18 (80 %), which was used as such

25  inthe next step.



Internediate 32 (8.3 g, 32 mmol) and iron powder (8.95 g, 160 mmol) were
added to acetic acid (50 m), and the resulting suspension was stirred and
heat ed atwléQo@/fer92l h. The r. m was coggentrated i n vaceoTardomwhel2nesi due
was partitioned between DCM and a sat g. NaHCO3 sol. The organic |ayer
was dried (My504), filtered and concentrated 20in vacuo. Yield: 7.5 g of
internmediate 33 (100 9%, which was used as such in the next step. c)
Preparation of internediate 34 WO 2010/ 089292PCT/ EP2010/ 051244

4- Fl uor o- benz akdahyide of htddediatd ® 3 mmol ) and Na2S205 (3.73 g, 19.6 mmmol)
were added to a sol. of internegiate 33 (3 g, 13.1 mvol) in DVA (50 nil).
The r.m was stirred at r.t. ovwrniﬁht. Then, the r.m was poured into
water, resulting in the precigp ioQ o solid. The solid was filtered
of f, washed with water, and sugpended iWN 5 . The resulting solid was
filtered off, washed with DIPE "and\dried. Yield: 2.3 g of internediate 34
(53 9. Exarrpl e A18 a) Preparation of internediate 35 cH30
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over ni g@t "ﬁhe r%]sldcoxgvlas sol?\%\élg 10?)”19 earatcho%cé 31%tedta?é]n1ﬁﬁﬁ§ lafiﬂ% and the

suspensi‘on was ere over ceou stvel'y‘washed with
DCM The fiwayatded Wi raon&@rﬂtlrr@d@dl(ﬂmcdéforﬂeld&@ednpr\@@wn@enﬂ@@ddn vineor esi due

was purifiediie FdsRBB wal U%F@i"v@cgfn@@b(/l ﬂiﬁe&zasﬁbél W@ 981 a ge{%ﬁ@b SQCM(} The

product fracti ons wer e col | ect ed. and sol vent was eva ora ed under
reduced pre¥&6r dhe organis lageryes d@l@éKMgﬁpe} igtgrestapd 39@69@%1 in yacupe sl at i on

of i ntermeding ef iberntdddste 19, which was used as such in the next step.

10  Example All

Preparation of intermediate 20
Br

NS CF;
@g\/\/

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 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  (MgSOsy), filtered and the solvent was evaporated. The residue was purified by RP
preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g, .D. 5 cm);
mobile phase: a gradient of (0.25 % NH4HCO:s 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

Br /N

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 (NHs) from 100/0 to 98/2). The product

fractions were collected and the solvent was evaporated. The residue was purified by




Internediate 35 (0.25 g, 1 mmol) and iron (0.278 g, 5 nmmol) were shaken in
AcOH (6 m) for 1.5 h. The sol vent was evaporated. The residue was taken up
i n DCM amsiotzh®/@®29r gani ¢ | ayer was vvaéE?ed with a 1 N NeCHEPeé10/0584 ed
(My504), filtered and concentrated undef reduced pressure. Yield: 0.220 g
of internediate 36 (100 %9. Exanple A19 a) Preparation of internediate 37
0430 0 N2 d A suspension of 2-nethoxy-4-nitro-benzoic acid (4.0 g, 20.3
nmol ), SOCl12 (4.72 m, 64.9 mmol), CHC13 (20 m) and a drop of DWMF was

st e and B Lt e it e b pauced
DUr T 71 cat oo et gt a2 NIBRCHE SGh iy oG gf ESy RFprdbic?

2010/ 08929 2fricTibEPROk00lBE2d dndoyvofRed par Hicld ). 850 d oftiaterecdite 2B851 %A sol . of
intermedi atg 37044374 g, 20.3 nmmol) and acetani de oxime (1.653 g, 22.32
mmol ) in pm—gg‘%ﬂa—é 0 m) was refluxed overnight. After cooling the solvent
was evapor atedreparitiohef méeimediatedd di ssol ved in DCM The organic | ayer was
washed with H20, dried (MyS™4), fil te¥ed and the sol vent was evapor at ed
under reduced pressure. 5The residue urified by flash chromatography
over Silica gel (eluent: DCM. Thé, ducyg fractions were collected and the
sol vent was evapor at ed under reduced preSsure. Yield: 3.8 g of internediate
38 (79 %9. c) Preparation of internediate 39 Internmediate 38 (0.2 g, 0.85
mmol ) and ty ) ' [ ten, (9 ; Fﬁgg}%l)' 5m)
wer e sti%?r elgggtH %86@‘ 1?%?9§dcghﬁygg\?tf{ (g(%ZIﬁ?%&I\%zﬁag%?s m \/vassulb%c()ﬁ%lggl ’i(lnto a 10
m xture of &4Sathiopispced. wdPIPE((Zanlypyd dygnimekttyemeBynitrpryridingdaSes 1er e
separ at ed afighol)h@eraddddiNTRE r WSS ¥ @L4ted W drllicPAVatnIdiBh&e NN e dq@rgpni C

| ayers were dried 04), filtered and.concentrated under reduced
pressure. Y& ad?rgor@%{%@egga st Wta%ﬁﬁé‘i?aég@"%ﬁ’@?fn%?u Eﬁﬁp@t trate was

concentrated in vacuo. Yield: 1.8 g of intermediate 22 (63 %), which was used as such

10 in the next step.

b) Preparation of intermediate 23
Br
NZ N
SI )
XN
\
H
A mixture of intermediate 22 (1.8 g, 9.57 mmol) and 4-fluoro-benzoic acid (1.34 g,

9.57 mmol) 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 intermediate 24

Br
& N
O
NN
\
Intermediate 23 (825 mg, 2.8 mmol), CH3I (400 mg, 2.8 mmol), and K,COs (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 (MgSQ,), filtered and

20 concentrated in vacuo. The residue was purified by RP preparative HPLC [RP Shandon
Hyperprep® C18 BDS (8 um, 250 g, I.D. 5 cm); mobile phase: a gradient of (0.25 %
NH4HCO:; sol. in water)/MeOH]. The product fractions were collected and worked up.
Yield: 180 mg of intermediate 24 (21 %).



a) Preparation of internediate 40 02N O N-- 15 A 2 Msol. of nethylam ne
in THF (0.80 g, 25.9 mmol) was added at 0 Cto a m xture of
2, 4- di chlwoaeByaspoeopyri dine (5.0 g, ?09 mrol ) and Et 3RCTAPR910/02R49 ol )
in DVF (15 nll). The r.m was stirred at”7r.t. for 1 h, then poured into ice
water and the resulting solid was filtered, washed vvith H20 and dried under
vacuum Yield: 3.0 g of internediate 40 (62 % . b) Preparation of
internediate 41 cl WO 2010/ 089292PCT/ EP2010/ 051244 4- Fl uor obenzal dehyde
(1.74 g, 148&n 11 and Na2S204 (8.3 g, 47.7 mmol) were added to a sol. of
|nterrred|ate 2.. ‘ pl) in EtOH (60 nl). The r.m was heated

i ' € pr 45 mn. The r.m was cooled to r.t.
and filtered through di atorraceous eart\h. The filtrate was evaporated and
the residue 5 was purified by N chr omat ogr aphy over Silica gel
(eluent: DCM MeOH(NH3) 99/1). Pactions were collected and the
sol vent was evaporated. Yiel d:”0.44 g of internediate 41 (13 % . Exanple
A21 a) Pr epMeamylmnpﬁﬁzdymbeﬂoﬁmCﬁt(e) #2g, 4.9 mbYemd i henes2s T eui® aci d

2.39 M, 270 | [ ... of .10 i b i t at 2.32
0 721 ooV eed R P adelteia-pofinifels LOHPRRLET B £ O ©20 i
under N2. Ap%ladilumﬂﬂ)azuafd (@Ar13-240-5mnp b aad etdphelipbesph{nt. (0.262 ¢61 irmtpln) i n
CH3CN th
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refl uxe was evapor ated and
the resi duemipdscavas paeged dvith Nn qD@leTﬂibe bRy #ieh stisethd e typysTigliied thi th a
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evapor at e uc ressur esj due was i f y flash col um
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col l ected aghgomiregmphy evdr Smcsa @V efdagnat RAMANGEH freﬁhulct)eﬂ) foroesUT e prddedtd:

0,15 0 ], PLSHEEN By B PR P B s, heon
a 200. 4 %tmtmme%l(ﬂ%) DIPE (1 n) and |nterrred| ate 42 (0.7 g, 3.15

mol ) were %@Bargﬁﬁoqlﬁrrm%téﬁ¢rr6d at 25 C under a H2 atnosphere until
sor

3 eq of H2 S e catalyst mas filtered off over diatomaceous
earth and the filtrate was evaporatedy Yield: 0.6 g of intermediate 43 (77

0,
? g i
AN / ’
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
H,O0, dried (MgS0,), filtered and concentrated under reduced pressure. The residue
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 gof intermediate 26 (100 %).

Example A15
a) Preparation of intermediate 27

0 —

First K,COs (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



Exanpl e A22 a) Preparation of internedi ate 44 WO

2010/ 089292PCT/ EP2010/ 051244 A sol. of 2-iodo-5-bronmopyridine (13.7 g, 48.2
nmol ), 2-wotzhylosd29oxazol e carboxylic agjd nethyl ester @E8TAPQQ10281234 nmol ),
pal | adiun(l1)acetate (0.54 g, 2.41 mmd ;,' tri-otoluyl phosphine (1.47 g,
4.81 mol) and Cs2C33 (15.7 g, 48.2 mol) in toluene (75 m) was flushed
with N2, sealed and stirred at 110 C overnight. The catalyst was 5filtered
over di atonaceous earth and the filtrate was evaporated. The crude product

\g?::” R/g{) IH]E :\I%z(b,ﬁrfeki@lgz%mb,tﬂmag’drﬁrfﬁﬁ_ ﬁtgvawmas @Y@?orac-é'bc% ;m@cg&ITMeebyﬁtﬁw%s 4 and
.Jrom 0 . ...Proauc ractl.ons r ed an
Dhe. ol vent PdutedduBeR il aty over Sieh SeHEhpre PRy st Erdse oS by
Pr epar at i onTlaf prodice firaetdmatvecrd bollected-did Ithe dolWnOtal evapbeatee diicdtiel Adof 5. 64 g,
15. 4 mmol ) [ (9o, 38 mmol) were dissolved in a 10m xture of
Oﬁfrl-égn eg%??lf%

di oxane (4 ' nl). The r.m was stirred at r.t. for 5 h, then
treated w t RlEraparatiey dtate 29H = 2. The obtai ned precipitate was
filtered and dried under vacuungz®he fATN\trate was extracted with CHCL3 and
the organic layer was dried (My%04), i lfet&d and the sol vent was renoved
under reduced pressure to afford & sofiTd. The two solid fractions were
conbined. Yield: 4.75 g of internediate 45 &197 0/& c) Preparation of
i nternedi atd S%Ofmmg@l?@(ﬂ M O@xi*8é numol 3n FHF (0@ M5ty addad tagigddoft o a sol .

OI |1 25 eE ”?ddrﬁihgniﬁﬁl didorid (2.6 %1,_618.87 AR)in HIOVBO P 1#6h)(16.3€202 Mimotpsaheat ed
a (0]

R ooy son v i B P eshTie e Bichygon
triturated dnd th¥ REfCHSG@Noard & vecioe The tdsitye swlsidbswisd fri Et0Xeghdahe . The
LR 1 SYER0CAL A0 00\ 5 5 NS OSRL AR B LI IBARSR, 51
10 evaporated in vacuo. The residue was dissolved in a 2 N HCl 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 A16

a) Preparation of intermediate 29

=
/ N02
\ N

15 A mixture of 5-bromo-2-nitropyridine (5 g, 24.63 mmol), tributyl(1-ethoxyvinyl)tin
(9.785 g, 27.1 mmol) and Ph(PPhs), (0.284 g, 0.246 mmol) in DMF (100 ml) were
stirred at 120 °C for 3 h. After cooling, a 1 N HCI sol. was added and the r.m. was
stirred at r.t. for 18 h. The r.m. was neutralized with a sat. aq. NaHCOs sol. and the

product was extracted with DCM. The organic phase was dried (Na;SQOy,), 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
)\O N

Iodobenzene diacetate (2.327 g, 7.2 mmol) and trifluoromethanesulfonic acid (2.397
ml, 27.1 mmol) were stirred in CH3;CN (50 ml) at r.t. for 20 min under N,. Intermediate
25  29(1 g, 6.0 mmol) in CH3CN (10 ml) was added at once at r.t. to the sol. and the r.m.

was then refluxed 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 (MgS0,), filtered and the solvent was



Internediate 46 (0.53 g, 2.23 mml), Pd2(dba)3 (0.204 g, 0.223 mmol),

di cycl ohexyl [2',4",6"-tris(1-nmethylethyl)[1, 1" -bi phenyl]-2-yl]phosphine
(0.212 g,wO0.24t®8mw| ) and Cs2CO3 (2.18 ? 6. 69 nmol) wePeTa®RAEC/ 5248 SOl .

N benzyl am ne (0.239 g, 2.23 mmol) in” 2¢nethyl -2-propanol (20 m ), and the
r.m was heated at 110 C 25 overnight. After cooling, H20 was added and the
product was extracted with DCM The organi c phase was dried (My504)
filtered and concentrated under reduced WD 2010/ 089292PCT/ EP2010/ 051244

EJr Iess u { e. Thap é@’gdﬂdmaemau@ur présk@d. Dhe Ifebllaﬁé'lwﬁ;h ﬂ&h}éhﬁ?{tﬁtoiﬁhﬁh}ﬂa gel
el uen 0 ractli ons were
Lol I'ot ea o ke ub! bt SR eSSk d00 P Qe BraR T e st at o 47
(21 9%9. e) déllepad atd the sofventny&r eveporated vh8er reduced Pisyure 1Yie)d: 0/73MH2f MeOH (50

m) was ad %,(0.05 g) under a N2 atnosphere. Subsequently,
5|nternedlgﬁﬂ”&%d?g/§g%97 565 nmol ) was added. The r.m was stirred at 50

C under a H iafe of H2 was absorbed. The catal yst was
filtered off over dlatonaceous the filtrate was evaporat ed.
Yield: 0.105 g of internediatg{ﬂ& 5\96/ BXEnpl e A23 a) Preparation of
intermediate 49 HOO N/ 10 A4 M’sol. of LiHVDS in THF (47 m, 47 mmol)
was added dvloPw @60 atl) aCaddedes Pa/(NR) %(Mg))hmrder ab, atrmbherefSubsequently,

—( 4-ni - |
otirrod ar DERIPLIOHERGLE. Wofbicta ot ufy MiEeatal, 324 &0 ThmorTligeel ™, 4ES
the mi xt ur eaddad Biclronesast stired eh$@ &C under aﬁﬂueatmomhem@ntéﬁl aqraddoavasy . t. for 1
h and then JROHA. 1% Jﬁa)lys@%s Hﬁ% o@fﬂo\éﬁdﬁtorﬂ%ema}th%ﬁ eheaiielad- Wé;.ghe r.m

was 15stirred at r.t, , and t the solvents were partially
removed in W&E%tedH¥@1%s6 &Gﬁgﬁem&%aﬁeﬁé ﬁ&/ﬂ?fe was neutralized by adding
AcOH. Tiwe nExdmifle Awas extracted with DCM The organic phase was separated,

dried (N9504g£ filgereg.%nd %hg §?Ivent was evaporated in vacuo. The
resi due was 4 Yield: 4.6 g of internmediate 49 (61 %.
b) Preparation of internediate %0 60@: N
T \I/

Isopropylamine (12.9 g, 218 mmol) was added to a sol. of 1-bromo-3-fluoro-2-nitro-

benzene (8.0 g, 36 mmol) in EtOH (40 mL). 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 organic layers were dried (MgSQOy), 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

Oy

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. NaHCOs; sol. The organic layer was dried (MgSOQy), filtered and concentrated
20  invacuo. Yield: 7.5 g of intermediate 33 (100 %), which was used as such in the next
step.
¢) Preparation of intermediate 34




20 A suspension of 60 % NaH in mneral oil (600 ng, 15 mol) was added
under a N2 atnosphere to a sol. of internediate 49 (1.79 g, 7.5 nmmol) in
THF (61 mep.20fs89292m was stirred at r {& for 30 m n, amdTtEree10@HRM4 (1. 87
m, 30 mmol) was added. The r.m was Stifrred at 60 C for 4 h, and then

bri ne was added. The organi c phase was separated, dried (My504), filtered
and the solvent was evaporated in vacuo. The 25resi due was purified by
flash col um chronmat ography over silica gel (eluent: DCMIVEOH( NH3) 100/0 to

98/ 2). The @Fﬁ@b&beﬁzraeehym 288t € 8 GahmeDtaad Nansh a8 7 % wehm%ev&por ated.

Yield: 790 i ntermedi a 0 P EP2010/ 051244
MeOH ( 100 r@ 2 Sl %ﬁ?tégigél% {%1 5D Hﬁ‘é&@* f ﬁ%
Subs equent Igt];rred abr.4 oYemigho piengths olm. was leut%E 11it0 .viater] Jesalhdg nmﬂher medl ate 50

(0.79 g, %WAt?nWaesPﬁg‘dﬂg so-m%v fmeﬁ\ﬁeoia%asﬁe{ae\gltﬁ%va?é gfitépgﬁhd MZ

at nospher e
over di &t or@?@b@@ee%uttmgénhdwefﬂtplteﬂroéﬁ avaglpsl ity BHYE.cnd dricd Yicl: 23, $6f g of
i ntermedi atﬁtéﬁleﬁ%@@al(gy%)ve) Exanpl e A24 a) Preparation of internediate

52 H3co \ NI1- 145 A m xture of N-(5
-brono- 1, G-Méié—gl - 0X0- 2-pyridinyl)-acetam de (8.6 g, 37.2 mml), CH3I

(13.2 g, 93 ayPedphrationdf Ageiatd® 2 g, 3.2 mol) in toluene (275 m) was
stirred at 60 C for 48 h. The r. mCH@; cooled to r.t., and the solvent was

renoved 10 in vacuo. The resi was Da=t i ti oned between DCM and H20. The
organi ¢ phase was separated, drife ) ~Nbl | tered and the sol vent was
evaporated in vacuo. The resi duE as t ur at ed with DIPE. Yield: 5.7 g of

i nt er medi ah?{o%éé& ﬁl?tfoéﬂlsolg)(o %ﬁ?ga%@ﬁ hﬂﬁbleAC% gber(ﬂ?f' al § miiol) "@0190 N A )\ “““

I\N N----- yrazoy oronic’a |nac ester

mmol ) and Iﬂal@mi@}mlp gsp@gs»)fgnogemdlﬁhmpam@n@ac{ew & @ 19bnmq1bfrmdof
i nterne@ at mﬁ 20 ()33 §70 90 mfncd) WeR! thoﬂoﬁgﬂl? . Qlﬁlemyihlazld%o(o(ﬁgm 02 AR K2CB

(2.0 g, 14. r ut under st.i d .and heat ed
for 30" m n it aed Bl by NG TETD e BT SHE M@ ULk s BB IITBE 1 o
r.t. and parlditmowedsthridvie 60 ° €20 canght DOr chbEn®Dgamni(20 phasd avesdne (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;0

Intermediate 35 (0.25 g, 1 mmol) and iron (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;O

Q
NO,
Cl

A suspension of 2-methoxy-4-nitro-benzoic acid (4.0 g, 20.3 mmol), SOCl, (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 %).




separated, dried (Mg504), filtered and the sol vent was evaporated in vacuo.
The residue was triturated with CH3CN. Yield: 1.35 g of internediate 53 (76
% . c) Prepapowdise2y2of internedi ate 54 %4300 H3C., N\ | ®CEP2010881280 aq. 10
% NaOH sol. (50 m) was added to a sof {tion of intermediate 53 (1.3 g, 5.28
mmol) in MeOH (100 m ), and the r.m was stirred at 80 C for 18 h. The
organi ¢ solvent was renoved in vacuo and DCM and H20 were added. The

organi ¢ phase was WD 2010/ 089292PCT/ EP2010/ 051244 separated, dried

(MgSA) , il erasdraind of hacaseldwenss was evaporated in vacuo . The residue was
triturated with DIPE. Yield: 0.95 gugf internediate 54 (88 % . Exanple A25
a) Preparation of internediate 55y BOCH3 2- Met hyl pyri di ne-4-boronic acid
pi nacol ester (3178 ny, 14.5 1N ang OPRb3)4 (1.22 g, 1.06 nmol) were
added to a solution of 2 brorm- i oIe (3 06 g, 13.2 nmmol ) in DME
(40 M), water (16 m) Cs2C03 & The resulting

mi xture was®$pk waraﬁélaweﬁt@emétg, 8f3|rﬁm0{)@%é9eé%rmd§0f<we @éﬁ%gﬁﬁé% m was

cooled to ]-Iﬁnfol)tm gﬂdlm@@m mﬂ)&m@ﬂb@d\ma@ﬂngﬁwm&dcdaﬁwg thehe vehgwad C phase
was separ at ed d i 013%1 fi Iter %s %{EJMU soI vent was evaporat

Vacuo P The ol AL Wt BYSIER S B SiarbE s B | [ ca
gel (el uentHzGDCdWeN/témgSDm)) mlttad/add tlee @Bved) wad beappravetinatdef r@lu‘cedmsssw e

col | ect i 55 (63
o5 16by pr b SREERLE Bl B NARURronkl Sl Sticl 81 (L E TR 20

9.50 mmol ) madudddeidonsovac sellactddragd thcsalyant vis ¢pYsael) @desrglupgs) and a 4 %

t hi ophene Sﬁké@h{@@qél&l j\/g%ldfgﬂ{em}dlam (79™;) was heated at 50 C under a H2
at nosphere. 3. . Of e a sorbed the catal yst was renoved by

20fi I trati orte ,--&"e-°. e===‘~'='!=-§'-'.- thO The fil trate was evaporated under

reduced pressure NCH3

st

O
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
(MgSO04), filtered and concentrated under reduced pressure. Yield: 0.153 g of
intermediate 39 (87 %).

Example A20

a) Preparation of intermediate 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 Et;N (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 H,O and dried under vacuum.
Yield: 3.0 g of intermediate 40 (62 %).

b) Preparation of intermediate 41
Cl

Y N
NEIH )~
X~ N

\




and the crude product was purified by colum chromat ography on silica gel

(eluent: MeOH DCM 10/90). The product fractions were conbi ned and

evapor at esot2o1oyisedod a | i ght - br own sol i? Yi el d: 1700 nyProfi/EPRtIe0sEdi at e 56
(95 9%9. Exanple A26 Preparation of in %Frredi ate 57 ACd i -ci

25Tri fl uor onmet hanesul fonic acid (7.63 mM, 86 mmol) was added to a sol. of

i odobenzene di acetate (7.41 g, 23 nmmol) in CH3CN (50 mM) and the r.m was

stirred at r.t. for 20 m n under N2. A sol. of

1- (2-chl or o4- Shmyweﬁkﬂdé]w& (EYHaNENGES ﬁlamg:) and N2 SFO0(8)3 ¢, n7CHAN)(wkte M ) was

and_ subsequies P &t ddmeEnriint i Mg VA ARl i Dn IS €8 e s
extracted vhdated ud@e20i06WB82202EGHNERAGL0C06L 28 hibDIMe rhevorgalidto phase was
washed wit hat al dfﬁﬁe&]edi Pough\lad?g%aéeghs earﬁlr Hﬁ% fi tb@esggg evafnal‘atteeif a%‘& tﬁ@% {Silﬂg SO' Vent

was evaporate ressure.

col urm éhr owmmgrf@érby fb@bpolsmnl ceorgatpgrephyeynr Silpangel (e‘hﬁ‘@t @@Mﬁct f ractl ons

vere col | ec{eAHGNE, | B 18 %&?Fﬁdu%a&%ﬁ@%ﬁtd’oﬂeé{@&j%d hedysest Wwiessure.
Yield: 51.6 g of |nterrred|a

e b7 (439 A27 a) Preparation of
i nt er medi at @2Baatedz I Uit $RE wtw@e%tﬁ&ﬁf %of
1- et hynyl- 2ExmilOAP1 4- ni tro- benzene (785 ng, 4.43 mmol) and trinethylsilyl
azide (1.75 orersss I eyided over 6 mcrowave vials and heated at
at 150 C for2—Hutder ther onkve frragdiation. The r.m was cooled to r.t.
and 10 filtered over diatonmac ousear h u5| ng DCM The filtrate was washed
with H20. The organic phase was dried (Mg504), filtered and the
sol vent was evaporated in vacuoN du]élovvas purified by flash col um
chromat ography over silica gel (elu DC OH from 100/0 to 96/4). The
product frakd W@mﬁréﬁ@e%lfpmé@@@ﬁéﬁdrﬂc%eérml@létN@aaﬁidﬁd\ia@@@ ofi el di ng 344 ny

of i nt enredialiendéhol@iaie 2012 LrepARAoaR gchtom @ Rdhatie @mmeg a0

|ner|TE|ae coO nter ae nerrTE| e rTg,
RS PR A S MU el b A R U R O R e T
(10 ni). Thia GHXINI( I mbsvasadletattoacOdats.tGo th@ebl(hﬁilthé Qnﬂ&hslﬂienr@ﬂﬂxeﬁﬂbl) was

added. The for T ARRBIHECRE OEed 1108 R W Ikl o gt over

di at onaceous éar e Was
organi ¢ phagéﬁmﬁévséﬁ@€kté@pou@MEdﬂ@N@W@ﬂWaﬂﬁdhm@W@@HamdN@HéIB@Dbehmdwas

evapor afsed iNfgHES URltered 1K1 thE6IIMR WIRSvaporated 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 (53 %).
b) Preparation of intermediate 43

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) 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
evaporated. Yield: 0.6 g of intermediate 43 (77 %).

Example A22
a) Preparation of intermediate 44

) N=
jﬂl// \ /"~

OCH,4




20 purified by Preparative SFC (Chiral pak Diacel AD 20 x 250 mm Mbbile
phase CO2, MeOH with 0.2 % i PrNH2). The product fractions were collected
and concewOnratoas9ion vacuo. Yield: 214 of i nternedi at @CPEPREUB/0%4244 70 ny
of internediate 60 (14 % . c) Preparaiion of internediate 61 H3co N ---"N
NH2 WO 2010/ 089292PCT/ EP2010/ 051244 added. The r.m was stirred at 25 C
under a H2 atnosphere until 3 eq of H2 was absorbed. The catal yst was
filtered off over di atorraceous earth and the filtrate was evaporated. The

redsi dued\l\aﬁ s@ﬁbsz-tlddlﬁﬁ‘—@rch?d ¢ medmm f’ﬁ Izlzi:ﬂmloﬁ hﬁ{&ﬂg&m(ﬁ(a@dﬂ@%&bg@jﬁhc

separ at e I | ere an e ven pora e I N vacuo.
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62 H3co N. toldylpho‘splﬂ-rﬁe N.4egH . § 4dmol)) anddss, @0 €ld. T g, R fﬁnib@) 1%t()1&161®:5(7g) under

a N2 at mosphgre, f@‘é@%&ﬂﬁﬂ% Yalell o Psié‘m(B& h 13@“@%%%@?éht ”{nﬁ% Qfffs (1 M) and

I nt er medi ate was’ stirred at 25
C under 5a k@ltq@dmgthieﬁt@mmpm cagtheapddhe filprajgawastyepegead. Ttrmrudapmdygttwms

filtered off,garydiah ealﬁﬁﬁ%%rﬁ%gﬁa %@\lﬂvetr@ﬂlcfa'étel (e@&e%t w@%qgﬁlégﬁgﬁiggte eala .
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Yi el d: O. 07é?vagotefedl Wichd: rpesh @bﬁn@é?m(ahwtmm(m byje) . Exanple A28 Preparation
|nterrred| e 63 .. NH N\ stal nl ess steel autoclave was | oaded with

| nt er nedi at
{Q\}Bf

Intermediate 44 (5.64 g, 15.4 mmol) and LiOH (0.91 g, 38 mmol) were dissolved in a
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 1 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
(MgSO0,), 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

O N=
<)

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 g of

20  intermediate 46 (14.5 %).

d) Preparation of intermediate 47

L

Intermediate 46 (0.53 g, 2.23 mmol), Pd,(dba); (0.204 g, 0.223 mmol),
dicyclohexyl[2',4',6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-yl]phosphine (0.212 g, 0.446
mmol) and Cs,CO; (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



15copper(l)oxide (10 ng), and a 0.5 Msol. of NH3 in dioxane (30nl, 15
nmml ). The autocl ave was closed and the r.m was heated at 150 C for 18 h.
Then, thewo.2n0/0882co0l ed, a sat. aq. H sol. (5 nm) reagraddosi24and t he
r.m was heated at 150 C for another 18" h. The r.m was cool ed, and the
r.m was concentrated in vacuo. The residue was partitioned between DCM and
a saturated aq. NH4Clsol. The organic | ayer was 20dried (My504), filtered
and concentrated in vacuo. Yield: 240 ng of interrredi ate 63 (82 9%, which

was used aspressafe. The tdsﬁiueao@s §l’uﬁﬁ6&b PRagt aﬁomaxz‘ 019&%111@){;61?(@@@&6“ on of

t di at P2010{ 051244 . Th
i v stPFPE ARG o £ 008 €SS B it ot Bt gt A INg
pour ed i nt athevadleent wisevamiratdd Wasldf D] 15ey @dntermedisds We @ MWish.h wat er, and
suspended '%)Pkf%a%ﬂﬂo?ﬂﬁ%uc ;g‘pes4g)f 2- propanol . The resulting soI id was

oWy

filtered off ddrl\&ed Yield: 1.95 g of internedi ate 64
(84 % . b) Preparatl on of |nter gﬁ F3c \ 5 A1 Msol. of LiHVMDS
in THF (9.2 m, 9.2 mmol) vvas a d op under a N2 at nosphere

to a sol. of |nterrred|at 81) |n THF (50 ml). The r.m
was stirredVgPH (50 mlp pias S@dé‘ﬁh tﬁ Pdé(%a /h@PS@%s}ndelsa D atjnosnberﬁn%}bﬁeq»sgﬂhdded

The r. ms5 Weigtetitdia@d780.15.¢ 0.569 rmrﬁolm walddddaemhyesheds Wirkdd & 59aC. under a NaHCO3

sol. and brj ate rie filtered

ond” the.sol UotimauaErRAc G feiRodeR ol R e shs B GEE T 1 ea by re

pr epar at i vediktPh@cddriP cShiamabthe Hijtpe e pras p@potBedBDSel80 1165 o2 Gtegmedia®.48% cm) ;

nobi | e phaS@P /2) gradient of (0.25 % NH4HCO3 sol. in water)/ MeOH CH3CN]. The
n

product fra s were collected and worked up. Yield: 720 ng of
i nt er medi atiExaaml¢ A2304 . Exanple A30 a) Preparation of internediate 66 Br

N H 15 NaZS%Qﬁre(vﬁra@@ngflrggn%d{g@hg and 4-fl uoro-benzal dehyde (2.91 g, 23.4
nmol ) were added to a sol. T]& -5- uoro-1, 2-di am nobenzene (4.0 g,
19.5 mmol) in DVA (80 nil). %r I@governlght at 70 C. Then,
the r.m was cooled to r.t. and m ed wat’er. The solid was filtered
of f, hed ; t er nedi at used as
such 1m0 e et BEEmREnel i BL%B&WB?P%’ S pdhFRPRarLy o Byast

Nz 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 r.t. for

1 h and then MeOH (100 ml) and NaBH4 (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. H,O was

added, and the mixure was neutralized by adding AcOH. The mixture was extracted
with DCM. The organic phase was separated, dried (MgSQO,), filtered and the solvent
was evaporated in vacuo. The residue was triturated with DIPE. Yield: 4.6 g of
intermediate 49 (61 %).

b) Preparation of intermediate 50

H3CO/\"/O
N
Nt 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 CH3I (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 (MgSQO,), filtered and the solvent was evaporated in vacuo. The

25  residue was purified by flash column chromatography over silica gel (eluent:
DCM/MeOH(NH3) 100/0 to 98/2). The product fractions were collected and the solvent
was evaporated. Yield: 790 mg of intermediate 50 (41 %).



Br 20 A suspension of 60 % NaH in mneral oil (233 ng, 5.82 muol) was
added under a N2 atnosphere to a cooled (5C sol. of internediate 66 (900
ng, 2.91 wouobj)o/asmozHF (5 ml). The r. s stirred at S5ECrmP2@0/08i284 and
then i sopropyliodide (1.98 g, 11.6 V\D7 010/ 089292PCT/ EP2010/ 051244 rmol )
was added. The r.m was stirred at 130C for 2 h under m crowave
irradiation. The r.m was cooled, extra THF was added and the m xture was
washed with brine. The organi c phase was separated, dried (MgSO4), filtered
and t he sol wgPtcpsasiot vapREaicdthtd il vacuo. The residue was purified by flash
col utm chr omat ogr aphy over I'S_[Iéd &) 5( ent: heptane/ DCM 50/ 50 to

0/ 100). The product fraction$ wer | cO ,@ apd the sol vent was
evaporated. Yield: 350 ng of inteMNvdi ate_ @ (35, % Exanpl e A31 a)

Preparatio rnedi at : |n| 119 I
e e (oSl 0Bkl pa e ORPR GO Gt SR’
2, 4- di chl ora0.8y% tldopheBe yolam DK 07 ml)gandlmsﬂmdm 50 |60 @-IBCNI (B6@) mtye 10The

t ° Jo 40 Cf
geﬁc ll_ﬁg plagdeaem@gs?%s d&ﬁ‘—f@d%‘é 28 éuniié} tﬁmo Oplf%?éilhﬁtg%géaf}ﬁ%% 028203 or

sol . The acpbspibad el igeratabyst W&éfl&@remﬁp@f éﬂaom%ﬁ@u&%h@aﬁﬂien@éra@rwm c
| ayers \@ereevdpér@%d(ﬂ/&ﬁ%)&%bfﬁl%&%m@ 5t gumeitaiesy. was evaporated in

vacuo. The Lesidug was puri ied by flash coI um chr omat ogr aphy over silica
gel (el uent%#he product fractions were collected 15and the sol vent
was evapor atag@rep¥tatiod of A2erenedfatd 52 er nedi ate 68 (71 %9 . b) Preparation of

internmedi ate 69 and i nter nedi at éiaf(?:\)l\ll-&\
—N
R a

A mixture of N-(5-bromo-1,6-dihydro-6-oxo0-2-pyridinyl)-acetamide (8.6 g, 37.2
mmol), CH3I (13.2 g, 93 mmol), and Ag,COs (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 in vacuo. The residue was partitioned between DCM and H,O. The organic phase was
separated, dried (MgSQO,), 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

0]
D A~
\ / B
1-Methyl-4-pyrazoyl boronic acid pinacol ester (1.96 g, 9.4 mmol) and Pd(PPhs)4
(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), H,O (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,O and DCM. The organic phase was
separated, dried (MgSQO,), filtered and the solvent was evaporated in vacuo. The
residue was triturated with CH3CN. Yield: 1.35 g of intermediate 53 (76 %).

¢) Preparation of intermediate 54

H3CO

H,Co

20  Anaq. 10 % NaOH sol. (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 and H,O were added. The organic phase was



NH / internmediate 70 internediate 69 A sol. of nethylamne in THF (2 M
25 mM, 50 nmmol) was added to a sol. of internediate 68 (4.8 g, 16.6 mmol)
in Et OH (RO 2010)0893PPe r. m was stirred ?% 160C under m cPOERSPROI0NFEA4 at i on
for 8 h. Then, the solvent was evaporated and the residue was partitioned
bet ween aq. NaHCO3 sol. and DCM The conbi ned organic |layers 20 were dried
(Na2SO™4), filtered and concentrated in vacuo. The residue was purified by
flash col unmm chronmat ography over silica gel (eluent: heptane/DCM 100/0 to

0/100) . These@ét@wa&rlédr(MgS@; SfilveERarkiaht it ed vaR@vh %Zaté@ VR0 VBT
f

evapor at ed.  Yiel 6 ng of

i nt er nedi at'&S98° W%%Pg}blra%ﬂ?faﬁﬁ%gggggﬁéﬂgéiw fezgéhgg%)qg °br epar at i on of

i nt er nedi atkxafdple 825SNH CI / Et3N (3.61 m, 26.5 mmol) and

4-fl uoro- benz BRI P QR 955 10. 6 mml) were added to a sol. of

i nt er nedi at %‘Q%%J—ﬁ%—%lmoﬁf nDCIVI(lOO m), and the r.m was stirred
at r.t. for 4 h. The r.m was cong S acuo. Yield: 2.7 g of crude

internediate 71 (75 %, which was 2use In the next step. d)

Preparation of internediate 72 d .....\.. -N AN I NN\
5Phosphdr oxychl ori de (907 ng, 5.9 nmol) R&Hadded to a sol. of intermediate

71(2.0 g9, 4. %tﬁ?@ﬂrﬂdlh@4%€dﬂ1@£&@bﬁﬁé@ e@tﬂeé(m); m@nd. Strﬁﬁio[)%bﬂPTd(PIglgm xture

vvas stirred ted at 150 for nder Grovave 1.r The
o Suns colebie daiugmel WS GeEdna soEor 86} IR el Ber R
coI um  chr omabhgh AN (@(\Yﬁﬂ) suaterci;% gﬂ)l andelsu€0% (1. EXCN] ANeD B )The reptib@0/ 0 t o
97/ 3). The duct f Iect ed and t sol vent )
evapor at ed. 1919{9 UE yvas f{ng% an ea)!ve dtag F&n@ per- ‘ere %{ lg/?l Jfge r.m. was cooled to
10 r.t. and partitioned between H,0 and DCM The organic phase was separated, dried

(MgSO0,), filtered and 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
HZNQ_Q
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 filtrate 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

\)—C )l

25  Trifluoromethanesulfonic 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 N;. A sol. of 1-(2-chloro-5-pyrimidinyl)-ethanone (3 g, 19.2 mmol) in CH3CN

(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. CH3;CN was evaporated and the residue was extracted with



e) Preparation of internmediate 73 O | ..... -I\1 I\ \ Isopropenyl boronic
aci d pinacol ester (867 ng, 5.16 mvl) and Pd(PPh3)4 (298 ng, 0.258 mmol)
was addedwoOceow/se192 of internediate 72 62.0 g, 5.16 molrTiERdioozene (8 m)
and an aq. NaHCO3 sol. (4 m), and t hed esulting m xture was stirred and
heated at 160 C for 10 m n. under mcrowave irradiation. The r.m was
cooled tor.t. and 15filtered over diatonaceous earth using Et0OAc, and the
filtrate was evaporated. The residue was purified by flash col um

chr omat ogr apawi. ahelorgdnlid SlRs@hs (atHeaRtith D6 Me IR )sof F @8d Y OQ/SD, 5,0 97/ 3) .

The product_.fractions re collected,and the sol vent s evaporated. Yield:
150 0t iR a5 B forsid B PR e e R RS 54 &

WO 2010/ 08929FRATHYERRD tOIL6H Do ieeiapkyiovariS)lioaas! Gddat DOVIPLTIE Hodact 100 ng)
under N2 at J I i nt i ) was
added. The @%BH%?GS%%H&?% grg%éo%%@n‘gies;& Eﬁ}&éﬁ%@% rérre é&ﬁ%{p fﬁgs%ée%) H2
was absdr bed6 gpiéntermedipta STdS )1 t ered of f over di at onaceous earth and the

filtrate W@ﬁ@g@@ted. Yield: 0.9 g of crude internediate 574 (71 %,
whi ch was us as such _in the next reaction step. g) Preparation of

i nt er medi at@g—@@@wi@e—ﬁu\ Met hyl boronic acid (93 ng, 1.55 nmol)
and Pd(PPh3)4 (71 ng, 0.062 nmol) §\added to a sol. of internediate 72
(600 ng, 0.31 nmol) in di oxane £t Nd an ag. NaHCO3 sol. (5 ml). The
resulting mxture was stirred gh @ N@50 C for 20 min. under

m crowave irradiation. The r.m was coofed to r.t. and partitioned between
wat er A mixture of 1-ethynyl-2-methoxy-4-nitro-benzene (785 mg, 4.43 mmol) and

trimethylsilyl azide (1.75 ml, 13.3 mmol) was devided over 6 microwave vials and

heated at at 150 °C for 2 h under microwave irradiation. The r.m. was cooled to r.t. and
10 filtered over diatomaceous earth using DCM. The filtrate was washed with H,O. The

organic phase was separated, dried (MgSQO,), filtered and the solvent was evaporated 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

N,
N b 3\ NO
W N0, N ’
e
Intermediate 59 Intermediate 60

15 KyCOs (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 CHsI (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 (MgSO0,), 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 CO,,
MeOH with 0.2 % iPrNH,). The product fractions were collected and concentrated in
vacuo. Yield: 214 mg of intermediate 59 (43 %); 70 mg of intermediate 60 (14 %).

¢) Preparation of intermediate 61

| / NH2

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



10 and DCM The organi c phase was separated, dried (My504), filtered and
the solvent was evaporated in vacuo. Yield: 180 ng ofcrude internediate 75
whi ch waswo=et/®s293uch i n t he next reﬁg ion step. h) Prepamreeéionsoid
internediate 76 d .,..... -N I\ NC* "\ Zn(CN)2 (36 ng, 0.31 mmol) and
Pd(PPh3)4 (30 ng, 0.026 nml) were added to a solution of internediate 72
(200 nmg, 0.52 mml) in DM (5 1L). The resulting m xture 15was stirred and
heated at 160 C for 10 m n. under mcrowave irradiation. The r.m was

cool ed to radded.artd rfrh| W&y gigrct hat @yg@udd@taqqrpaﬁ@g@ee@uﬁth 3 e Hzl Wwisr at e was

conc. in vacuo. an t he residu rifie flash. col omatography
over si 1 catabef el NPt VBRG ALk ok BB eso i SR gl
fractions verporatld €t edsidndwhhparsiodneriictwes RUNordd £ Th‘dmgaduc 1ﬁha$d g of

t di at 0 t 77
218 L B TN e R Dl T
mol ) were (hdi%ﬂofmtérl%‘iﬂlate(ﬁfl (98 } or o- N- 6- d| rret hyl 3-nitro-pyri d| n- 4 am ne

(1.5 9, 7.44paaatiod EiIEclRitdB) . The r.m was heated under mi crowave
conditions for I h at 160 C. The W2®010/089292PCT/ EP2010/ 051244 r. m was

cooled tor.t. and filtered thr\%u,g]h diYatonmaceous earth using EtOAc. This
was repeated 3 x. The conbi ned =¥ weNrg evapor ated and the residue
was purified by RP preparative HP ydec Denali C18 (10 lam 250 g,

[R
\INatDer ;3/ &?3 , MO (46 nmggv%ggcti@ed% @qrce;g(g Oﬁ@r%ﬁ Colde@eégﬂtdéla@% pBQL - Sdb@equentlx(l ol .
195 o of b adhdarlieas 7o i (0" Ematanaaedis oo w Bl s breal) Rere

i nt er medi at®1déd THEI r.m. was stirred at 25 °C under a H, atrnosphere 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 (MgSQy), filtered and the solvent was evaporated in vacuo. Yield:
0.073 g of intermediate 62 (quantitative).

Example A28
Preparation of intermediate 63

2
N
5O

N

\
A stainless steel autoclave was loaded with intermediate 19 (370 mg, 1.21 mmol),
15  copper(I)oxide (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 vacuo. The residue

was partitioned between DCM and a saturated aq. NH4Cl sol. The organic layer was
20  dried (MgSO,), 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
F5C N

H
NayS;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)



NH O Et3N (1.87 m, 13.8 mml) and 4-fluoro-benzoyl chloride (873 ng, 5.5
nmol ) were added to a sol. of internediate 69 (1.3 g, 4.6 mmol) in DCM (80
m ), and wbeoro/osv29as stirred at r.t. r 4 h. The r.m PeagEPcanoents ated in
vacuo. Yield: 1.5 g of crude 10internedfate 78 (81 %9, which was used as
such in the next reaction step. b) Preparation of internediate 79 d
Phosphoroxychloride (121 ng, 0.79 mmol) was added to a sol. of internediate
78 (267 ng, 0.66 mmol) in dichloroethane (2 nm), and the mxture was

stirred andinmeanedoahl) 1R r&nfwis Pirdd ok}eﬂﬁ[gll@ét T0 GT.OMRN Ethé F ha6agtb&lBd tol he

R A RN IR R TR S TR LI
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evapor at ed. Mégjlp% a%a%rgg ?feld ritg%oggﬁh%rﬁl clifath %ﬂé ()c) Pr eparati on of

i nt er medi at & penyl'bor oni ¢ acid ester (434 ny, 2.58
mmol ) and pd@@mg;@onnjmtmedmtdéﬁ mol ) was added to a sol. of

internediate 79 (1.0 g, 2.58 in dioxane (8 m) and an ag. NaHCO3 sol .
(4 M), and the resulting mxtur S d and heated at 20 160 C for 10
m n. under mcrowave irradiatio r{?--z{}sfﬂzool ed tor.t. and filtered
over di atomaceous earth u5| nd filtrate was evaporated. The

resi due was purl fied by fl a coI urm &hr omat ogr aphy over silica gel

el uent N 0 o]
g?/ 3). The pr dlﬁ%?f Fﬁ ac%néol\ﬁ%ﬁ gﬁ%o ’Ie%ﬁ%g %%jd%ﬁ?‘?/\%s Qemrésgé(%égor at ed.
Yi el d: 0 7 2Ngatofosphere toresiil aafentgongdiste ¢4 (1.63 gpPt-epameal) i hHE(SO mllerT:lmirﬂat e 81
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Subsequently, interned |ate was  a m was
stirred at PBregaihbder Hp &‘ﬁﬁ@ﬁﬁ]éﬁ‘rdew%t‘ﬁt 4q- é\h*iﬁoﬂ*? waé%alﬁgo‘%lﬁed The
cat al yst wasrghiit bﬁisedvdgfsf:pdﬂafted diica (P ORY isteRdran tiarwbldnewhs bidpatatedvas

d. Yiel t h d

e Do o vk bl P S W bEPERAISHPLE 5P Shapdon Hip il (S
,v1-1\1 \  GYts BPSaByinb @56, EDagicch)(B6bilgphase:G gradieyt cfittl 2P NPhBCO:(s38 ny,
0 067 mml );, Wﬂ@h@l\ﬁ%he ﬁjodh&tﬁ%'é{ﬁ%'v%rg SRk Workd QE yiERl) in

di oxane (6 Jil
720 mg of 1ntermedlate 65 (42 %).

Example A30
a) Preparation of intermediate 66

Br
N
/<j: Y < > !
F N
H
15  NayS,0s (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

(80 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



10 NaHCO33 sol. (3 nl). The m xture was stirred and heated at 160 C for 10
m n. under mcrowave irradiation. The r.m was cooled tor.t. and filtered
over di atwomemass29earth using Et OAc, g the filtrate wasT@aPaponat2ed. The
resi due was purified by flash col um ¢ omat ogr aphy over silica gel
(eluent: DCM MeOH(NH3) from 100/0 to 97/3). The product fractions were
coll ected and the solvent was evaporated. Yield: 0.15 g of 15internedi ate
82 (74 % . Exanple A34 a) Preparation of internediate 83 Br 0

Phosphor oxyghlodnigedddd. 25heAm. wd. stirretrat )30R@Sfoaziﬂeﬂdém%a(v3 i@adhfiordt 0 C

d th was stirred f 0.5 a s t.enper at ur nediate 16
S T SR el G TR e il b B A Visd Vb TR TR & Do
(5 m ) was adaedphakhevas separatad, 28 {(MeSed), difteredtand olwesoivoghtvas Feporated inwas

poured into i t r The
it are veo' 2oy SR EIR VB iR MR Ol @ngééhmfﬁﬁf%%'é%@
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2010/ 08929 2BGEHERROLY 9@1&4%@335%@ UF Ble@&noNiiafa 69 By The sol i d was

coll ected and dri ed. of internediate 83 (57 % . b)
Preparatio I rredl ate 84 O—l NaBH4 (28 ng, 0.75 mmol) was added to a
sol ution of J)Pi@armeidhaf t&hed2@6sy, 0.63 mmol) in MeOH (5 m) and THF (2
m). The r.m was stirred at r.t for 15 mip] 5 then the solvents were
removed in vacuo. The residue was parti ned between DCM and water. The
organic |layer was dried (MgSO4), filt he sol vent was evaporated in
vacuo. Yield: 90 ng of internediate 84 % . c) Preparation of
internediate 85 Br C Thionylchloride (33g, 0.28 mmol) was added to

Ir.nt 615 g'rs dégtiﬁmlﬂd%ﬁep%ﬁl%?%at he | m@@ﬁﬁegfw F%d%@%%d%ggmﬂiwg?e}éﬁ%q ?gSe?t

was separ at @dpen&iohtoéaaﬂdlohlefo giradinfagdenis (eaﬁtgw 1a$1d1rﬁd1)°.1nfcﬂﬁcr}a(1&50_hag
Concent egr ac 1§I11 rmxgurggfas StlI‘I‘éH 5’\[ qef%r '% ﬁ and ghen he/gt'ed gc) 4d3 g@ ?oal"r()aﬁ. IT%re] of

i nter ITEC? at -
r.m. was diluted with EtOAc and washed with a sat. aq. Na,S,03 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

Cl
NH
- NH,
I }\I )NH \ /
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 aq. NaHCOs3 sol. and DCM. The combined organic layers

20 were dried (Na,SOy), filtered and concentrated in vacuo. The residue was purified by
flash column chromatography over silica gel (eluent: heptane/DCM 100/0 to 0/100).
The product fractions were collected and the solvent was evaporated. Yield: 950 mg of
intermediate 69 (20 %) and 2900 mg of intermediate 70 (62 %).



OCH3 A 0.5 M NaOMe solution in MeOH (0.64 nm, 0.32 nmol) was added to a
sol. of internediate 85 (90 ng, 0.265 mmol) in MeOH (2 nl). The r.m was
stirred awor0to/d8e29230 mi n, then the sol ents were renovedTiRP20a061244 The
residue was partitioned between 15 nd H20. The organic | ayer was
filtered over diatonmaceous earth and the filtrate was concentrated. The
residue was triturated wwth DI PE and dried in vacuo. Yield: 60 ng of
internediate 86 (67 % . e) Preparation of internediate 87 WO

2010/ 089292%?&@823@11;9/0@511&&{&(1{5@@1 ution of K&k Bu (0.87 g, 7.74 mmol) in THF
(7 M) was added to a suspensi on_ofcinet hoxymet hyl enetri phenyl phosphoni um

chloride (1.53 g, 4.47 mml) |n (3 mM) at -15 C. The r.m was stirred
for 30 m n. Subsequently, rr’erl ate 83 (0.95 g, 3 mol) in
THF (3 m) was added at SC an stirred for 1 hat 5r.t. The
r.m was partitioned between DCM a ggg@e?orgamc | ayer was dried

(My504), filtered and the sol vent Avas evaporated in vacuo. The residue was

purified byrcqlypn AMOFRIAGS %PJW ﬂ%FJ be?izb %Hl%he gleézy%at% REMIMOE 99/ 1) .

The product ractl ons were cql s evaporated in

vacuo. Yi el #idedtsoa paj- %ﬁmﬁeﬁp@’fwéapéilé %ﬁ SdgmaH IEPE%&QQJW@ pegBthey.m. peps
Exanpl e A35st1r1@):l aPF € P& Ah.1 e 1ah. Wi @nhb@Ea8dden 88cud. Yield: 2.7 ofcrude

e 2 e DT 75 00 B TS s S ke ARG 5B 1 om 3 bromo-2 -

pyri di nam nel) @nchpaition offbatdrmi{cAidte V2 | uor onet hyl - phenypet hanone, according to
exanple A9; 5.6 g, 16.4 mml) in¢OCM (50 nl). The r.m was stirred at r.t.
for 24 h, 15 diluted with extra nth ashed with a 15 % aq. NaCH
solution, followed by a sat. aq .3 Mt Fon. The organic | ayer was
dried (My504), filtered, conc 2 . Yield: 7.2 g of

i nternedi ate 88 (94 % . b) Preparatldn of |nterrred| ate 89 ocH3 A m xture

(rﬁm: ;‘t elr:)g‘é‘iﬂélﬁ)ts h3) Z;(cﬁﬁ)‘?ld%@opmgf’s g'ﬁ'i?rh:%lg wis ABEIY Yi-aBI. %P}{R&n{eﬁﬁt?ﬁl %200 EgBN (3

ny,
m) 20 was % 3 Pyed) lé‘td@ﬁo@e‘fhéﬁe 0§ M ardehe @SN&lna%@Wéa%sﬂﬂﬂdea%hﬁ@tﬁﬁie was
partiti onecuthednweasr PC/hamdertidRrowdie ifidiaidc Thayer. vwa%oﬂddnadteﬁ Mob&4),
filtered, an ﬁonc nt r at ed ndva he resi due uri.f.i ed g% (%I um
b ot ogr Ay RO TSRNE i St e ol Mo RB it g o o il
fracti ons WRCH/MelOHONHY framd] G0MEtosYl/Veihe paslueviageaosd wekeicnllv@ediand the el d:

100 7y gf | Bf@hIRAL RlBoRfed 3100 1.56 VO ARMMORSASARGTHEP2010/ 051244 ocH

¢) Preparation of intermediate 73

Cl
F N
| \>—< >—F
x
N N
\

Isopropenylboronic acid pinacol ester (867 mg, 5.16 mmol) and Pd(PPhs)4 (298 mg,

0.258 mmol) was added to a sol. of intermediate 72 (2.0 g, 5.16 mmol) in dioxane
(8 ml) and an aq. NaHCO:s 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 to r.t. 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 73 (80 %).

f) Preparation of intermediate 74
Cl

Z N
| \>—< >—F
N N

N




Internediate 4 (50 ng, 0.24 mmol), Pd2(dba)3 (22 ng, 0.024 nmol ), X-phos
(23 ng, 0.049 mml) and Cs2CAB (240 ng, 0.73 mmol) were added to a sol ution
of i nt er me0di2atoensg®2( 100 ng, 0.24 mmol ) _in 2- et hyl - 2- pr epameko100812ad ) under
a N2 5atnosphere. The r.m was heated” %%'100 C for 20 h. Then, water was
added and the m xture was extracted with DCM The conbi ned organic | ayers
were dried (MgSO4), filtered and the sol vent was evaporated. The residue
was purified by flash chromat ography over silicagel (eluent: DCM MeOH( NH3)

from 100/ 0 1%4@099(/43))ml) Wae agdcady Pt/ Cf 3 %@g@ﬁﬁg)\aﬁ?@ T%O«iéﬂnﬁfﬁlﬁﬂ: sa%et]ﬂ@lﬂsjol venlt

was evapora ermedi at. e 9 e

250 oy pr apirmedali o e Fridar 30 Vo S, TR RRIRG fidedit 4570 ilaer AP

3- br ono- 5- fdtmosghets @atdilaniafdhenmeabsorbdd Thegatabkt waofikeraddffiovea (3.84 g, 64
) i , th

" uag, oodragebty il alfFihe ILE 6% Blaro Bt OND O Aien RHRREAARL Y, 1 N

The sol i3d wis(71536 ) syhichdees usad ansusd. 1n1|_he|\ulepqg_‘pagtmn SteRand filtered of f again,

then dried.  Jp8.dasidhlofNdesRdife was triturated with DIPE. Yield: 9.5 g of
internediate 91 (80 % . b) Prepagation of internediate 92 Br F

Phosphor oxychloride (30 m) was dded slowy to internediate 91(3.0 g, 13
mml ), followed by an ag. conc, 1). The r.m was heated at
reflux for 2 days. The r.m was ated Th vacuo. The residue was
partitioned between DCM and &h ay. NaHCO3 sol . The organic | ayer was
dried(M504), filtered and evaporate Yield: 3.0 g (93% of crude

i nt er medi atMe@leorM@: 2@d@93)m2925>ﬁifmﬁmmﬂbd(®8h94@7 lohg, R @Pamanol )omaso f

i ntermedi at &893+, BlolFof intermediate 72 (600 mg, 0.31 mmol) in dioxane (10 ml) and an aq.
NaHCOj; 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 (MgSO,), 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
Cl

Zn(CN); (36 mg, 0.31 mmol) and Pd(PPhs),4 (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 r.t. and filtered through diatomaceous earth. 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

=z N
XN C
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




A suspension of 60 % NaH in mneral oil (721 ng, 18 nmmol) was added under a
N2 at nosphere to a cooled (5C) sol. of internediate 92 (3.0 g, 12 nmol) in
DMVF (40 rwp.20ims9292m was stirred at Sg for 30 m n, andPChaEr2@36i®51248. 53 ¢,
60 mmol ) was added. The r.m was stirfr @ at r.t. for 3 h, and then
partitioned between water and EtOAc.. The 50r gani ¢ phase was separ at ed,
dried (MgSO4), filtered and the sol vent was evaporated in vacuo. The
residue was purified by flash col um chromat ography over silica gel

(el uent: hephane! EodACtodQ/ 2 filRr&hRAkh dTatﬂ@n@dfe@dy@drtmsafgtEm Wals8vas

| I ected dt t ted. Y, t di ate 93
col o0t ed AP SOOI R, FHSRRA G LR R0 L L BGETRE 2
93 (760 ny,R2pBParaivt HPIﬂl[cRPprde&IEdiahéjl(SJ(m;&ng,ZS(lg BD16 cnrorhdbilerp b (15

m) was he 0 r.

was cool ed grqdi%bt&fg(gz )Jour eéﬁ? O?Wﬁlg\%té gggldtn% ﬁ{%tﬁe&gue%gr |0%8 -plé?egm pitate
was fil ter expllgeted a@ChWOVl@éhl@deld H. Q@QOfmh@HSQﬂlﬁt@ 32 &v)i ed and triturated
wi t h DI PE. ia%lqﬂeA@z5 ng (78 % of internediate 94. Exanple A37 a)
Preparation of 1 n errre'late 95 Brd \ 152-Chl oro-aetal dehyde (6 M 1.0 m,
6.0 mmol ) arfdPRgpembion of mtamediaty’y mpl ) were added to a sol . of

in DVA (10 nl). The r.m was stirred at
r.t. for 2 h. The r.m was pour (nto H20. The solid was filtered off,

rFd was filtered off, washed
with DIPE, and dried. Yield: 0 ~ pdiate 95 (15 %9. b)
Preparation of internediate 96 0- NHKB O 2010/ 089292PCT/ EP2010/ 051244 A
suspension of 60 % NaH in mneral ‘oil (193 ny, 4.82 mml) was added under a
Nﬁ at nosphekweNt(0.8a nspl 3.8 afmdl) pidpdincto- 662@8ylg@101;]136 &53&1’1@5)5 hﬂldl)Wet(eIO ml) .
Termwas and,.t e95 059,
103 ot ) B ASE SiplerbeqitligdP ol BesfiRgp'f M F R RAPHR R

partiti onedstivetiweeh f¢i20h.ake rEEh Ovies. COﬁh@tﬁmdgarwaWOpWa@é hag Oefepaileat ed, dried
(MySOA)y, f'i'n? EhRiAR IS DEy SANER LIRS ENIRON B B nbR riRERsicfhe resi due was

purifie sh col u t omat ogr aphy over silica gel ent:
DCM MeOH( N%&Mﬁﬁm_a&ﬁproduct fractions were collected and the

sol vent was evaporated. Yield: 190 ng of intermediate 96 (15 %.

—_

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(NHz3) 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

N
NZ | \: <:> .
X~ N

Isopropenylboronic acid pinacol ester (434 mg, 2.58 mmol) and Pd(PPhs), (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. NaHCOs 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)



Exanpl e A38 a) Preparation of internediate 97 F3c 10Et hyl
8-10do-6-(trifluoronethypi mdazo[ 1, 2-a] pyridi ne-2-carboxylate (0.60 g 1.56
mmol ) andwi2CH/08882ny, 1.6 mMmol) were jéssol ved in a m eCcume2ab/o3dH H20 (10
ml/10 m) and the m xture was stirred fofr 20 h at r.t. The m xture was
acidified with an ag. 1 N HC1 solution until the product precipitated. The
precipitate was filtered off, and dried in vacuo. Yield: 0.5 g of
internediate 97 (90 %9 . b) Preparation of internediate 98 1 F3c 15 A2 M
tSO| of ?l nﬁérﬂ%&bﬁﬁ(‘)‘tﬂ@ﬂﬁ T‘Hd"_pr()@u@grggﬂlonslvéécm&{elh)dnﬂ t%d‘ﬂ&éﬁ_%@zvg% é was idged
0 a mxture o an ny,
mmol ) in DVP2PYE eﬁn?wnﬁeﬁ%f%éﬁ\ dé%gﬁpj(g%g mmol ) was added, and the
r.m was stld)rPeebafamronWMteraned[atd: 81The m xture was diluted with DCM and
washed with an ag. 0.5 N NaCH sol¢l and H20. The organic | ayer was dried
(MS™), filtered and concentrat i 3 The resi due was purified by
fl ash col um chr omat ogr aphy ovel  si S ulle DCM MeOH (NH3) 99/1).
o) vent

The product fractions were was evaporated in
vacuo. Yield: 490 ng of inter Exanpl e A39 a) Preparation
of internediate 99 Br WD 201 /089292PCT/ EP2010/ 051244 BF3 etherate (0.154
m, 1.32 nmideDHNES naldded addedao Ri/Ct Uve(100 mi) uhdoMbphenyihgtey Subieqhymiyat e (4. 5
g, 26.5 ol Thd20M, (100
ml). The mln%m%&ta% 8@%“@ gSZ%QfEBBI‘f?f"\x}ag Hﬁed( iﬁg?r esu%tgtluﬁe res)md I'tat e " was
fi1tered of fmanthes Wt liod of buiss dppeber. Thegays! weehlesad all@von (49 9. b)

Preparat | orm@ttmiaeécﬁrsré@l%aﬁ@thémrat@edd@e%&dﬂe& 6Qc1% 085 WoTRAAle Oi |, 414 ny,
10. 3 mmol) E»&(éded 52{ n |c€1 ool ed sol ution, of internmedi ate 99 (1.06 g,
3.45 mml) inFErmE i § 13 DoTRECE WS Uil Ssth 1 AP GSEIPBARS i n, ¢ hen
CH31 (0. 258 dyiPrepdratién mfititgrmwdiitagtied 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 befween_DCM and H20. The organi c |ayer
was dried 10(MgSO™4), filtered aNgd cpnognt A |=n vacuo. The residue was
purified by flash colum chro : ‘ silicagel (eluent:
n- hept ane/ Et 0Ac 100/0 to 50/pP). The product fractions were collected and
t he sol vent was evaporated in vacuo. The residue was suspended in DI PE and
dried in vaCywopryp@baronk4sid@§oahg, il emmdcknat R (RIIQ )4((28 ndg, 0.0BX ampdle wa40
added to a sol. of intermediate 79 (260 mg, 0.67 mmol) in dioxane (6 ml) and an aq.
10 NaHCOs sol. (3 ml). The mixture was stirred and heated at 160 °C for 10 min. under

microwave irradiation. The r.m. was cooled to r.t. and filtered over diatomaceous earth

using EtOAc, and the filtrate was evaporated. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeOH(NH3) from 100/0 to 97/3). The
product fractions were collected and the solvent was evaporated. Yield: 0.15 g of

15 intermediate 82 (74 %).

Example A34
a) Preparation of intermediate 83

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
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 NaHCOs. The mixture was extracted with DCM. The organic

layer was dried (MgS0,), filtered and the solvent was evaporated in vacuo. The residue



Preparation of internediate 101 C Br 153, 5-D brono-pyrazin-2-ylam ne (5
g, 19.8 mmol ), 2-chloro-acetone (18.3 g, 198 mvpl ) and di oxane (40 m) were
heat ed atwoebiwns9zsenperature for 16 h. _The r.m was conc@oTERtad/osrnder
reduced pressure, and the residue was” B¥Tturated with DIPE. Yield: 3.6 g of
internediate 101 (55 % . Exanple A41 a) Preparation of internediate 102

Br NCNO2 20 Bromine (3.15 m, 61.3 mmol) was added dropwise at 15 Cto a
solution of 4-amno- 3-nitro-benzonitrile (10 g, 61.3 mml) in AcOH (80
ml). The r.waNaBursicl WigDBE. The sOUEwa @mectearaﬁd gxéd aibldoobpe gbot. 58 m, 30.7

mmol ) was adde f 1 pther 6 h at r.t., again bromne (0.79 m, 153
nmmol ) was a‘&g‘]é‘ ed%‘m%ét(?? fIng continued at r.t. over weekend. The r.m was

concent r at ew)l?mﬂmratmdxﬁu&dnmd@eces&ct e, and the residue was 25 triturated with
wat er. The residue was purified by flas m chr omat ography over WO
2010/ 089292PCT/ EP2010/ 051244 sid i cagel ent: DCM MeOH 98/ 2). The product
fractions were collected and th .v: evaporated in vacuo. Yield:
6.24 g of internmediate 102 (35 &) . \b ration of internmediate 103 Br
NCN H 4- Fl uor obenzal dehyde (0.9 , I) and Na2S204 (5.04 g, 28.9

ol ) were ﬁ&@ﬁggs%g (’P‘#’é rnnﬂaf \kz&t IR QEcﬁuﬂ&?of(lﬁte&necﬁat%@sgﬁ@d )ng' n EtOH (10

m). The r. m crowave conditions, at r. 45 mn.

The r. m wa%%%m%htheQHt(S ralhanql THEE et Hicduphva AisHat eofes leann. The
filtrate waheeMRONIHE RO ELnidIRd /8 Sd@H ETNG R sidi1 6 fal yﬁﬁtlbﬁbd%edﬂaﬁcms

added. The r | t rec tate fid hed th H20. The
resi due was® ”gd’gﬁ%rlnggﬁgﬁﬁm{tc%ﬁéﬁvé‘s ‘éi(]i/lﬁg8 ﬁ}%rﬁfi ngw SBf?@%HXMSUnder reduced
pressure. Yévapakatel.ib vgeuof Yidid:r0mag bﬁhﬁeﬂﬂéﬂl(lté(m%ﬂfs %).

¢) Preparation of intermediate 85

/N
= Cl

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 aq.sat. NaHCOs 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

/N
= OCH,

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) in MeOH (2 ml). The r.m. was stirred at r.t for 30

min, then the solvents were removed in 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 %).

¢) Preparation of intermediate 87

Br N
Z/ f/ |
_ N / E/Z mixture

OCH,




c) Preparation of internediate 104 Br \ 10 A suspension of 60 % NaH in
mneral oil (569 ng, 14.2 mmol) was added under a N2 atnosphere to a sol.
of interedi2atoensdB®3 (3 g, 9 Nnmol ) in (20 m) at 5 CPCTHEP2010/051248S
stirred at 5C for 15 min, and then CH3?”{1.48 m, 23.7 nol) was added. The
r.m was stirred at r.t. for 30 mn, and partitioned between Et 0Ac and H20.
The organi c phase was separated, dried (MJSO4), filtered and the sol vent
was evaporated in 15vacuo. The residue was purified by flash colum

chr gmaz O?r a&{@&luﬂ&!ﬁ bf KdtB@eo gebk, 7& 24 ﬁgﬂit{l)h mmlnlb Vel &Qsodoﬁea €b Qws@nsmmef
r oauc rac ons re ec Vv
Dol dos eI Eud P O R R B P BHERER HR e Pep cre

BDS (8 | amat259°@, THe. rn. Wwasctiyrred fodd d m11p|Sab®qu<ér@1y25 s@hﬁbﬂﬁiﬁtambdlaier%vvat er,

CH3CN MeOH) trated under
reduced pre surg% &]8%&%5{#@%12?& ee;d'raraé i at g&i@% ?,g%%%ﬁﬂiég%} lic@algltA42 a)
Prepar atd ort-toffh¢ hmewaém@tlenmtween IP@%NHZHMGHG(UIQ@IN%’GTM@ @tfded to Pt/C

% (1 9) OJ)‘Zﬁl@éré@%mﬁé §OIV§HQ§&%W rhikd iBvdub. ﬁﬁé@él@%‘@ﬁ!@p&ﬁ’i@dﬂ D PE
(2 m ) and - 4- met hoxy- 6-nj.tro i ne %% re added.
The r.m wa‘é)‘él”f“ilF QLRSI @ VEh gag e&t@ﬁb&ﬁw@e%? 1>3 apr
2010/ 08929 2fcTio PR edolbd 2d dnd B sbRecivasasahiapsrbed.in FagioCHictd: 790 nyast fi | t er ed
of f over di.atomace eartg nd .t he %)trate was concentrated in vacuo.

e 37 AL

Yield: 4. 33018 ARaT &t YR , which was used as such in the
next stldp. BjanBlepdbati on of internediate 106 Br

a) Preparation of intermediate 88

F;C
Br

//N
\N/
I

1-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-(2-trifluoromethyl-phenyl)ethanone, 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,
15  diluted with extra DCM, then washed with a 15 % aq. NaOH solution, followed by a

sat. aq. NaHSOj solution. The organic layer was dried (MgSO,), filtered, concentrated

in vacuo. Yield: 7.2 g of intermediate 88 (94 %).

b) Preparation of intermediate 89

FyC
Br. N
C j}'
N
= N\ OCH,

A mixture of intermediate 88 (350 mg, 0.75 mmol), 3-methoxy-propyne (58 mg, 0.82
mmol), PAC1,(PPhs); (20 mg, 0.028 mmol), Cul (5 mg, 0.027 mmol) in Et;N (3 ml)
20 was stirred at 50 °C for 20 h under a N, atmosphere. The mixture was partitioned
between DCM and H;O. The organic layer was dried (MgSO,), 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 %).




H3 CON H 4-Fl uoro-benzal dehyde (1.17 m, 11.1 mml) and Na2S205 (2.63 g,
13.8 mmol ) were 5added to a sol. of internediate 105 (2 g, 9.2 mmol) in DVA
(40 ml). wbeoro/asp29as stirred at 90 C %erni ght. Then, wPrha/REP20m0/086284 pour ed
into water, resulting in the precipitation of a solid. The solid was
filtered off, washed with water, and suspended in D PE. The resulting solid
was filtered off, washed with DIPE, and dried. Yield: 2.9 g of internedi ate
106 (98 %9 . c) Preparation of internediate 107 Br \ 10 A suspension of
60% NaH i n @ipagaadtiodi df iftédS8edid@e 942. 1 nmol ) was added under a N2 at nosphere
to a sol. of internediate 10@13()2 6 g 8 lgmml) in DM (15 m) at 5 C The
r.m was stirred at 5 C fg i hyl i odide (1.26 m, 20.2
mol ) was added. The r. m/{_h 5 \ gHat N r 3 h., and partitioned

bet ween Et OAc and wat er e or (8 éejwas separ at ed dried (MgSOH),
filtered and the sol vent was 15evaporiat e vacuo. The residue was
purified by flash columm chromat ograp over\ilica gel (eluent: DCM MeOH
100/0 to 99/1). The product fractions were col and the sol vent was

evapor at ed. In%@rﬁ'e&lmtek= @0 R, ¥ 24 ﬁhf’o'l)”?ﬂl%\l@ga? Zn%éﬁ)f@m@amlﬁ Mﬁmg,

Preparation i nt r nedi a
added to a %349 bﬁn}'}(@ﬁ 06981 Qﬂ%gm@@ b‘k’F@é‘d ?fi@ 450 11“7’“8) 20 mml ) in
conc. H2SOdinfet@edibie. 89 Ne0 fngm) 2Wasmo ¢ id Mﬂwprépknol(tmm@ uhdet €M, and pour ed

i o, -9 ertirospiEey 168 e AeRr fo S Begd 5y Tom Pl husHaddgdha ion
t he next stmpxturcWds28totaBeB PRI/ H&Oﬂﬂlﬁiﬁ&ﬂ@@&nib)lay@rse&paﬁaitlﬁd Mgf0,),
i ntermedi at @; 10Pand the solvent was evaporated. The residue was purified by flash
chromatography over silicagel (eluent: DCM/MeOH(NH3) from 100/0 to 99/1). The
product fractions were collected and the solvent was evaporated in vacuo. Yield: 30 mg
10  ofintermediate 90 (23 %).

Example A36

a) Preparation of intermediate 91
Br

H
N
>¢O
NH
F
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 HCI sol., and filtered off again, then dried. The resulting solid
was triturated with DIPE. Yield: 9.5 g of intermediate 91 (80 %).

b) Preparation of intermediate 92
Br

N
N—Cl
v
F
Phosphoroxychloride (30 ml) was added slowly to intermediate 91 (3.0 g, 13 mmol),
followed by an aq. conc. HCI 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  NaHCOs sol. The organic layer was dried(MgSQy), filtered and evaporated. Yield:

3.0 g (93%) of crude intermediate 92.



02N A 2 Msol. of methylamine in THF (7.15 m, 14.3 mmol) was added to a

m xture of internediate 108 (2.66 g, 8.9 mvol) in THF (100 ml). The r. m
was stirrwo 2at0/B)29¢ for 2 days, then cgnpc. in vacuo. TheCTEPRAA512AS
partitioned between DCM and an aq. Na sol . The organi c phase was
separated, dried (Na2SO4), filtered and the solvent 5 was evaporated in
vacuo. The residue was purified by flash colum chromatography over silica
gel (eluent: heptane/ DCM MeOH(NH3) 100/0/0 to 0/100/0 to 0/70/30). The
product frac)iPedparatiohef aRéhediagdornnd the sol vent was evaporated. Yield: 1.2
g of internediate 109 (54 % . c) BPreparation of intermediate 110 Br

4- Fl uor obenzal dehyde (252 ng, 2.0 A Na2S204 (1.18 g, 6.8 nmmol) were
10 added to a sol. of internediat 420 ng, 1.7 mol) in EtOH (6 ml).
The r.m was heated under m crowa ondiktions at 160 C for 45 mn. The

r. m was cooled tor.t. and diluged with Et0Ac. The m xture was washed with
an

(NgSGny | 1 roestensianl okt Sen oA BRE T E oD SRR A e T e que v

purified byatfbggiereiol awmoledh(t detobgf apbynaoivae 92 6350 Iz tamyed]) md)MEr(ﬂO ml).
DCM MeOH( N 049 dth
sol vent v’ S/anor 2t St 316 R PRl Aol CRB1 L0 0 B R B S

A44  Prepar Bid 1oR. oS stitedratbifer %h,lezm.i thegy paxid ignedibgtwaca vetter and EtOAc.. The

6- ami no-55- by Qpmc gf@t\xya@@g@a&m Sirfed (O @9) %lt@?@él'a}ld@l%jsolvelﬁf wapeéagapattéwz%
2- pent anone (5.43 g !%E was heﬁlt ed at. 150C for
The 20 r.m "4kHe sdeddue was pyrt wgm%@ F%l&n}nr&haoraﬁoar&p Nooy kigeeR! sol | The

m xture was(chht: aepteﬁb/momc 8@L0 ens0/sSThehe pednctcirdcayty wiasoledtetaddpS4) |,
filtered andth sol vent rate esi due was purified
by flash coﬁ gﬁ? SY’?‘QP 6&9%@/5% mg P Emégrl%e 1at(ee9|3622[/r ) n- hept ane/ Et OAc
100/0 to 50/B0 e atal4i ons were

2010/ 089292PCT/ EP2010/ 051244 coII tted and the sol vent was evaporated. The

residue was triturated with D PE, Ylellqd 2. gof intermediate 111 (52 %.

B. Preparation of the corrpounds Preparation of conpound 1 CH
10 NH N

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 95

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

0




Cs2C33 (0.56 g, 1.72 mmol ), Pd2(dba)3 (0.039 g, 0.043 mmol) and BI NAP
(0.053 g, 0.086 nmol) were added to a sol. of internmediate 16 (0.25 g,

0. 859 mowd 2arvdspayeer nedi ate 2 (0. 184 g 0.902 mol ) i nPDVEPE@O/0SIE4 The
r.m was purged with N2 for 10 5 mn.~ 7nd was then heated at 100 C for 18
h. The r.m was concentrated under reduced pressure. The residue was

di ssolved in DCM and the organi c phase was washed with H20, dried (MgSO4),
filtered and the sol vent was evaporated in vacuo. The residue was purified

by prepar at A\gspahdién bR wgﬂmnhﬂ@ﬁrd@r(qp@@la SBREN6OB waamddebéhddr a N,D. 5

et t r e PPORETS kL o PED oL 2B PER A I B Oh 5t e e

The resi duestinad as s p@niledin, andihek ietoanddieee PF 6C5 pi .88 enrmes waohddedt €k by

9. Exampl o o HERSETE Ty DR e ioncy i Sien O BAERAEIERS ™) go5 ™
mol ), ﬁdz(qmar)lepb@em S@ar@e@mrledwﬁMg}SOahcﬁltBteMmpd(ﬂ@ @Mngwaeewaramérmm wer e
added to a gple 1l M&&Wﬁ% if%d%y(f&sﬁcsmn& o%éorﬁaeg)apﬁys!vér@%a@eﬂl ate 2

(0.203 g, ture was purged w't for 5
mn. and wa@ﬁlFerma\é’ziY'%% )01&069 50&5/;158“?? Profect framw%\gereaﬂ%%cmi]%{ged under
reduced prehsysleent Wis chgsirate. YREI: d26 a1l ofeditermedabd 96 1(l 5t%e or gani ¢ phase
was washed ﬁthfg?go dried (MgS™), filtered and the sol vent was

evapor at ed The residue was purified by preparative HPLC [ RP
Shandon HypeaptPrepaai@iBofBbSrh&diktal7 250 g, |.D. 5 cn); nobile phase: (0.25 %
NH4C3B sol. in water, MeOH + CH3CN).! The WD 2010/ 089292PCT/ EP2010/ 051244

product fractions were coll ected Zz:irgmcen rat ed under reduced pressure.
ac

The solid product was dried under 60 C. Yield: 0.129 g of
conpound 2 (30 9. Exarrpl e B3 on ®H conpound 3 0430
Sinternediate 16 (0.230 g, O. 79:% mol ), Pd2(dba)3 (0.060 g, 0.066 mmmvl),
di cycl oiexyEthet 8-ipdoes-(trifligiomethstrmidardly12-flpyndinb2ptaehoxy]at2(0,6q phos phi ne
(0.069 g, 0 %ﬁm’i@fpéﬂd I?@ﬂ-l @368 .6 hrPdAPwlre diss3RATRh mivGEEofided,bo a sol .

of internedi ate
(10 rnl/lO rnl) 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
4 /i\ly/(
/  N—
Sy N /
FiC

15 A2 M sol. of dimethylamine in THF (0.58 ml, 1.16 mmol) in THF (10 ml) was added
to a mixture of intermediate 97 (500 mg, 1.4 mmol) and HBTU (533 mg, 1.4 mmol) in
DMEF (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 (MgSOy), filtered and concentrated in

20 vacuo. The residue was purified by flash column chromatography over silicagel
(eluent: DCM/MeOH (NHs) 99/1). The product fractions were collected and the solvent
was evaporated in vacuo. Yield: 490 mg of intermediate 98 (90 %).

Example A39

a) Preparation of intermediate 99
Br

//N

OH



g, 0.661 mmol) in 2-nethyl-2-propanol (10 m), and the r.m was heated at
110 C overnight. After cooling, H20 was added and the product was extracted
wi t h DCMwoQoimsImegani ¢ phase was dri 9 (MgS™M) filter edTardoloosent r at ed
under reduced pressure. The residue was’purified by Flash col um

chr omat ography over Silica gel (eluent: DCM MeOH from 100/0 to 98/2) and
the product fractions were collected and worked up. The residue was
crystallized fromD PE, filtered and dried under vacuum at 80C. Yield:

0.032 g of BWH&EM@ (61641;[1171 %mnicﬁ) &xmmiea t(Bémlﬂalr&dsmﬁﬁ@bpmhy@y&@npound 4
0430 A sol 4:5 |at 48 070 g,b ol 6 D inD.

5- br ono- 2- n@fdﬁim Pl Gamgios mmmyrld&%dé%& 0477g) 1B DM o) )
Pd( PPh3) 4 (@Q0038). @he@ m. Zzeasrmnrbd atamntd foar 63h. N'hdlalltangg. prempitaté &a® Alkenatl off0. 07
mmol) in 1, 4-dj 0 ofor 2 20 mn. The r.m was
stirred at %18%68)&%%% ?('[91%4}"%&@3% eﬂ%ﬁﬁ"eb%b@/g added and the product was
extract ed wiRreparatiomos irfermeadiate fhse was washed with brine, dried (Na2504)
filtered and concentrated underBrreduced esiSure. The residue was purified
by preparative HPLC [ RP Shandon ) C18 BDS (8 lam 250 g, I.D. 5
cnm); nobile phase: (0.25 % NH4 in water, MeOH + CH3CN)]. The
product fractions 25 vvere colle Hconcentrat ed under reduced
pressure. Yield; 0.013 g of _ compound 4 (19 %

2010/ osgﬁzg%ﬂ@b%o%m@%b% Hgagrd Ve @Hlol)wwsifia@ r%éﬁl is¢-ceQlph srindonsof 0130

2\ ZOLI of h| 1ﬁie€1ﬁ1?@1§ﬂe 08 1 96(c0 3 230niPol) %D@% © 83l thi) bThe r.m. was stlfred at:(g) °Chfor I
1 met 0 an t ZO e
(859833- 13y %156‘ @“ﬁﬁb gg%ﬁﬁ Y E&?‘gﬁ?{ %Pdé?ﬁni% rasu%%l}/g 21mn‘f¥8~‘f t
(0.163 g, Ot 50. On@nilghtaﬁhb BmBNaNq@ﬁcm]i witl watef Oand8Uemdoncént 2dd zmml:z)o [ n
1, 4-di Oxanel"lélezl%mg}\% aﬁﬁ&&%%e%ééﬂ DEM 84 Ig e OI%%IJ lg%rk\é%sdrﬁtd' rred at

80 C overni the m Was concent added and
the pr d&uct(?\mﬁpéxﬁke@i@d al cwnﬁwt@tfm@ vamtee The ersiflue yhasefioh 8y fasheadumat h
brine, driegéMadSaphy B{zértsﬁ{cﬁgelil@l%rﬁoﬁl%@ hﬁ@EﬁﬂAé’@@tﬁO td SelYoednhPpRRBH €. The
resi due was_ purifired lg ﬁ%}ﬁ%r ative (gRP Shandon Eetiyrper prep@ C18 BDS
(8 1am zsoﬁ%tlops Bereseo ﬁsted i SO yRR{swas e(vep aggl K pierae- § H W&t er + 10%
CH3CN, CH3Ghypendddhén Prradunt diddae vhans Yied e445ahg 6€inteknidtiaea00€mn0 a9t ed under
reduced pregsurqéAX'bel d: 0.078 g of conmpound 5 (33 9% . Exanple B6

EXamplc A4l
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Preparation of intermediate 101
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

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 at r.t.,
again bromine (0.79 ml, 15.3 mmol) was added, and stirring continued at r.t. over
weekend. The r.m. was concentrated under reduced pressure, and the residue was

25  triturated with water. The residue was purified by flash column chromatography over



15 Preparation of conpound 6 0430 A sol. of internediate 6(0.220 g, 0.502
mmol ), Pd(PPh3)4 (0.116 g, 0. 1 mmol) in 1,4- dioxane (20 m) was purged
with N2 fwo 2810m8m92and the r.m was st%rred at r.t. for PCO/RPR010/051244

1H Pyrazol e- 1, 3- di net hy1- 4- (4, 4, 5, 5- t e?T anet hy1- 1, 3, 2- di oxabor ol an- 2-y1)
(0.223 g, 1.0 mml ), and Cs2CO3 (0.327 g, 1.0 rrrml) were added into the
r.m After 20stirring for 10 mn at r.t. a 3 N NaOH ag. sol. (0.084 m,
0.251 mml) was added. The r.m was stirred at 80 C overnight. After

co?l [ n?, dt fBi‘hd’agBI; (glAmﬁt DUMEANEOBRIMBD). Tﬁ@pmmtaﬁdﬁ@lasamatewﬁecmmlughe wgs
extractea w C ani c she rre
(Na2SO4) flﬁoﬁ‘fff‘lgﬁ'a%ﬁ@p(?@ﬁeég’ﬁt Feit< aP aﬁdé?m% isEmedia ﬂ]ze(%% ‘I’/E)e resi due was

purified by tprBraratior ef HRirficfliRR SB3andon Hyperprep@ C18 BDS (8 I am 250 g,
251.D. 5 cm; nobile phase: (0.258% NH4003 sol. in water, CH3CN)]. The

nt r at ed under reduced pressure.
pOH089292PCT/ EP2010/ 051244

Yield: 0.055 g of conpound 6 (2
Cs2C3 (1.137 g, 3.491 mmol) ,nF it 080 g, 0.087 mmol) and BI NAP
(0.109 g, 0.175 nmml) were added to & soI. “of internediate 16 (0.508 g,
1.75 mol ) 4hthosoticnzadehyd £2.86 811,(0! n@molganle%an(;ﬂ 94’gr28mﬁn(03)0wtm) The

m Xt ur e was, e e §inRRmd BEic S0 e dBErim ) inEOH (9l EGnake 100 C f or
18 h and suab uently,. concentrate pre sur The resi due was
di ssol ved ilfa néﬁrdﬂtwwg@ﬁdléwawslé \A&SOV\A%H@@ Wit 1o, cogladde Tt My SO4) |

filtered arkﬁldtﬂ’l%r&pﬂhi/(ﬂigh deMARIBhSehrth) THE Eiltthte Wﬁﬁe\Fa?Sfa@étﬁaﬂﬂ&ﬁe ’éB-slfdhEl ed by

reparative HP S er C18
By © o | ¥ BHSE o Db, g s oGt Fhis uliE o b ke Srepnd
product fr aeidhod svitveH . d@blrmdwdwamdsmdﬁbmabmdn@faﬁd thehse Iveas wduenmuasd
re-purifie p r () | uent: DCM / MeOH from
100/0 to 9%)@%r;e?ﬁgéa§%g%uct§?ra?tgér?gﬁvﬁvgngk%%ﬁ ect 8§nd the sol vent was
evapor at ed. cThE IOPRI i ef intsrmediy 22 4 i zed from n-heptane/ Dl PE, and the

under 15 vacuumat 50 C. Yield: 0.099 g
: ion of conpound 8 0430 Cs2CQO3
62 nmmol ) and BI NAP (0. 025 g,

of conmpound 7 (13.2 % . Exanple
(0.261 g, 0.80 mmol ), Pd2(dba)3
0.04 mmol) were added to a salc” of edf ate 21 (0.115 g, 0.4 mmol) and
20 internediate 9 (0.091 g, 0.42 mml) in DM (20 mM) and the m xture was

purged M tha suspension of 60 % NaH in mineral oil (569 mg, 14.2 mmol) was added under a N;

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 CHsl (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,O. The
organic phase was separated, dried (MgSQO,), 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, I.D. 5 cm); mobile phase: (0.25 %
NH4CO:s sol. in water, CH3CN/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 105

Br

H,CO NH,

MeOH (150 ml) was added to Pt/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



N2 for 5 mn. 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 waswoastvaso2t h H20, dried (M50 % filtered and Phe/EPodvent24nas
evaporated in vacuo. The residue was purified by preparative HPLC [ RP
Shandon Hyperprep@C18 BDS (8 25 lam 250 g, |.D. 5 cm; nobile phase:
(0.25 % NHACO3 sol. in water, MeOH + CH3CN)]. The product fractions were
col |l ected and concentrated under reduced pressure. The solid residue was

dri ed underofacwaanabrbed. e cYtady)sdivad ilddd @ﬂvae@ @ﬁﬂﬁhﬁ&@o& dah. aad ‘f/ﬁe WO

2010/ 089292 EP2010/ 051244 np aratio CH 10
CRH . int orHEAIaY S SpaeTRbdan Gacn) iy bast MulnRoss PO ol )
dicycIohexyW@Qmmdasﬁkmﬁntmxmammbmylethyl)[l 1' - bi phenyl ] -2-yl ] phosphi ne
(0.095 g, . {978 g, 3.0 mml) were added to a sol. of
|nterned|ate 1@&%1&1 B i }1%3% in 2-methyl-2-propanol (20 m), and
the r.m was heated at 110 C over
under reduced pressure. The resig
phase was washed with H20, drieg , ered and concentrated under
reduced pressure. The resi dleCias pur if i ed py flash 10 chromat ography over

Silica gel (eluent: DCM MeOH( NH3]) from100/0 to 98/2). The product
fracti ons weFliosyberzaidshydiid- 17Hal 4 bilveme)wad NevSeSbsi 203 6; 13(3@1@01) veme0 g of

gglrrpfuncs 3 e(c%’l@dfio ol. ?ggﬁﬁh&naéggsﬂgpz a{m&muglblvg@ dTﬂ@rm n. was ¥
nt er nedl al e nmo , nmo ,
i evel omesyitid 5300 & 8 omEnt TR ol Ty Hos poried 1gps ?’fy’feful 58 i B ospn ne

(0.103 g, Oprdipitationlof aantld (&2GCRd (s Gifitred,of 2 waShadwith) waer eandddgdntdal ia sol .
of interne 7 t h r nd
the rom wadtiedtga Yehbiaiads BBl R O DR RSB ADRY, AR Tt

t he mi xt ur einggxgedlisgte 186/ (9%%0).10 nmin prior 20 to belng diluted mnth DCNIand
filtered through, di.abRaRLERHSdRAN ) The filtrate was washed with H20 and

t he organi c phase was dried (M50 and concentrated under reduced
pressure. The residue was purifie by flash chronatography over Silica gel
(el uent: DCM MeOH from 100/0 to \Th duct fractions were collected
and the sol vent was evaporated g of conmpound 10 (43 %9. WO
2010/089292PCT/EP2010/0512443@9anple B&; Preparatlon of compound 11

ight. The r.m was then concentrated
| ved in DCM and the organic

10 A suspension of 60% NaH in mineral oil (486 mg, 12.1 mmol) was added under a N,
atmosphere to a sol. of intermediate 106 (2.6 g, 8.1 mmol) in 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 (MgS0O,), 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
Conc. HNO; (12.5 ml) was added to a sol. of 3,5-dibromo-pyridine N-oxide (4.5 g, 17.8
20  mmol) in conc. HSO4 (16 ml). 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 108 (58 %), which was used as such in the next step.



H3co O Internediate 20 (0.210 g, 0.684 mmol), Pd2(dba)3 (0.062 g, 0.068
nmol ) ,

di cycl ohewol2pRi0842926' -tri s(1- nmet hyl et hé%) [1, 1" - bi phenyl| pc2mpjiphorphi ne
(0.071 g, 0.15 5nmol) and Cs2C33 (0.688°Qg, 2.05 mml) were added to a sol.
of internediate 2 (0.139 g, 0.684 mmol) in 2-nethyl-2-propanol (10 m), and
the r.m was heated at 110 C for 6 h. After cooling, H20 was added and the
product was extracted with DCM The organic phase was dried (MySO4) and
concent r at edh) UPERhratiealUEBEre@BatuUr®. The residue was purified by
preparative HPLC [ RP Shandon Hyperpgep@e€i8 BDS (8 lam 250 g, |.D. 5 10
cm); mobile phase: (0.25 % NH4ACOB SO n water, CH3CN)]. The product
fractions were collected and concentfat@d under reduced pressure. Yield:
0.197 g of conpound 11 (67 % . Exghpl Bl2 Preparation of conpound 12
H3col 0 -1: / N 15Internediate 19 (0.660 g, 2.16 nml), Pd2(dba)3 (0.198
g, 0.216 maAI2)M sol. of methylamine in THF (7.15 ml, 14.3 mmol) was added to a mixture of

ool ohexsbl gy b o s s TS e by by eDeIL b bagesomine |
of intermed: days, they gom4 in ycu. il iepidhg wanpartiienddylictyweoprldphinand an3g. m ) , and

the r.m wagahear g8l 2he g%aﬁc 95567%S%H5r§tedpéﬁe%r(l\ﬁ%@b nﬂter&h@ncﬁt‘% \EREntWas
evaporat ed. H20 was adde The

wa tr act ed
or gani ¢ 9 ay¥fs GEROEEHAN ¥¢Ed; TB? reéﬂiue M@sw)l Bygl %Plgen@%p Yeduced
pressure. Ther kitisa gelgchvas: Reptade/ BAMIVICOEESIM:§ ho®om@tie Or i@plyto@Vr0/3®i Thea gel

I t: 00/0 to, 99/ 1 Th f
ol |ect ed aNaLEREbarrS ubebipt as B nd SrBRBEHE g S o sl 1 [Sed 1 om
DI PE, filt eméanoiliatadd9 ¥4 ¥ under vacuum Yield: 0.465 g of 25 conpound 12
(50 %9. | ”tc‘ﬁ‘rﬁFe%r%hSn%Pin(é?m%Qﬁtegl’loo- 99 mol ), Pd2(dba)3 (0.091 g, 0.099

nmol ) ,
di cycl ohexyl [2',4",6"-tris(1- hyllgihy ; - bi phenyl ] - 2-yl ] phosphi ne
(0.104 g, 0.22 5 mol) and Cs2 > J 3.0 nmol) were added to a sol.
of internediate 26 (0.203 g, 1{0 ) in 2-nethyl-2-propanol (8 m), and
the r.m was heated at 110 C f¥—46 hours. After cooling, H20 was added and

the m xtur e4-‘15’ﬁ§)r@8%5£aﬁ&é1§196 US@%Q@‘@ mmol) and Na,S,04 (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 to r.t.
and diluted with EtOAc. The mixture was washed with an aq. NaHCO3 sol. and brine.
The organic phase was separated, dried (MgS0O,), filtered and the solvent was

evaporated in vacuo. The residue was purified by flash column chromatography 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

jessa
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% NaHCOs sol. The mixture was
extracted with toluene. The organic layer was dried (MgSQ,), 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



The organic | ayer was separated, dried (MJSO) and concentrated under
reduced pressure. The residue was purified by flash chromatography over
Silica gevoQeloumsp2 10 DCM i socratic). Jhe product fracPrcompewnei2gol | ect ed
and the sol vent was evaporated. The p?% uct was crystallized from DI PE,
filtered off and dried under vacuum Yield: 0.065 g of conpound 13 (15.2

% . Exanple Bl4 Preparation of conpound 14 151 nternedi ate 24 (0.298 g,
1.14 mml), Pd2(dba)3 (0.104 g, 0.114 mmol),

? IOC )]/- 8 13 ohex Ydo[llgcte& an@tiretsh lv%ﬁtlvgaﬁﬁaévﬁydf@ifg)éi“l)e{ rjeglllzz Riap ’ftlﬁ’;ir)étdd \Qrth’g(ljmd 0{51@1&1' ne -
g, ALLLY) g, mol ) were added to a so
o o iRyhedate G700

of interne in 2-nmethyl-2-propanol (15 m), and
the r.m was heated at 110 C overnlght After cooling, H20 was added and

t he product%W@% ﬁ%aﬁﬂ&ﬁEQC&hég 40 DCM  The organi c phase was dried (My504)
filtered a educed pressure. The residue was

cryst al 15 zelxamplOBRE/ CNSCN and the precipitate was filtered and dried in

vacuum Yi epdpaQi e @nous@ipound 14 (50 %9 . Exanple Bl5 Preparation of
conmpound 15 Internmedi ate 3f,¢0.320 g, 0.96 rrm)l)F Pd2(dba) 3 (0.088 g,

0. 096 mol ),

di cycl ohexyl [2', 4", 6'-tr¢/(
(0.091 g, 0.192 5 nnDI) a
sol. of internediate 31 (0.320 g, O.
m), and the r.m was heated at 100 night After cooling, H20 was
added and the EbOdUCt was ex The organlc ase was dried

(MySO4) filEuked (@A gcbﬁ%@ﬁtl@%tl’éid(dmbét) 0?%8&%3 predsidBINFHe (G-@%) glue was
purified byp. 6$@ﬁhlo¢ma@aa@af@W1 Qif@ﬂter%hddh&@l@@d 24 e8] 11859 mmb® 4agM MeOH from

cvapor at ed. MorERUee B8 G SO REHBRR T (T e TS for ™
PreparaMIon6nmmandpmsﬂwnlﬁamdkeﬂX)%bﬁk]8Hnﬂbenadwa&emt&nﬁaeaﬁﬁdgy 1.10
ol )., Pd2(r%8@e‘?i pggss&‘rgll" 3 regid&g‘wqgrﬁisgdlved 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, I.D. 5 cm); mobile phase: (0.25 % NH4COs sol. in water, MeOH +

15  CHszCN). The product fractions were collected and concentrated under reduced

phenyl ] - 2-yl ] phosphi ne
~881 Mol ) were added to a
in 2-nethyl-2-propanol (15

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;O

GO

20  CsyCOs3(0.616 g, 1.892 mmol), Pd,(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 mmol) 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  H;0, dried (MgSO04), filtered and the solvent was evaporated in vacuo. 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



15di cycl ohexyl [2',4' ,6"' -tris(1l-methylethyl)[1,1"-biphenyl]-2-yl]phosphine
(0.115 g, 0.242 mmol) and Cs2CC8 (1.077 g, 3.31 mmol) were added to a sol.
of i nter medi2atowsd29¢0. 225 g, 1. 10 nnDI) $n 2- et hyl - 2- pr eparmepo100512ad ) , and
the r.m was heated at 90 C for 72 h. A ter cooling, the solvent was
evapor at ed, H20 was added and the product was extracted with DCM The
organi ¢ phase was dried (My504) filtered and 20concentrated under reduced
pressure. The residue was purified by flash chromatography over Silica gel

(el uent: DGbleR Haﬁﬁ&mv&&@é&ldcﬁbd%ﬁkbn@ﬁ&aﬁeb%n@élﬂﬁ&t%d bEasirk oI soHd e

collected and .the s nt .was eva h e LI'ized from
o PE. 111t et g A Bda s ARG e 6128 of ompossd Y P e ompound
16 (46.6 %ExanWl BG10/ 089292PCT/ EP2010/ 051244 Exanpl e B17 Preparation of
conpound 1ﬁhep$ﬂﬁ£{&ﬁ9hﬁ%ﬁné§(o 22 g, 0.84 mmol), Pd2(dba)3 (0.077 g, 0.084
ol

dlcyclohexyl[z 4' |6 -trls(. n% hyl et hyl )[ 1, 1' ~byphé€nyl ] - 2-yl ] phosphi ne
(0.080 g, 0.168 5nnDI) éﬁW’ 200: 0. pl ) were added to a sol
of internediate 43 (0.161Ngy/ O. eyl - 2- propanol (15 m),
and the r.m was heated at 100 C for Mter cooling, the solvent was
evapor ated, H20 was added and the pro uct Nvas extracted with DCM The

organi ¢ phase was dried (MgSO4) filtered and the sol vent was evapor ated.
The r esidduelniamcgiatei 6 @3By, 1788 mnadl), didafdbak 4pAGO gvEI6BINNiota gel 10

(el vent: DQULNGARNB)r B @g@lgkhgd)gf Ebortd J@ﬁgﬂﬂgﬁgﬁ\ﬁ%@ 604 bagted and

the sol vent was evapoarted Exanpl e

B18 PreparBiodmndiCseoipdlenf a.d.9 W@rwa@é@@ ts& sob of grergned @tes%(%%ﬁ ),
Egé( dbal) 3h( (ﬂﬁﬁ Iﬁmo 1195-7m |-2 prop anol 10 ml), and the rgn viflas heated at 110 °C "

i cycl ohex Ii i osphi ne
O A o e s:i‘(é&@vae 8¢ étﬁ%pr?%’u%wgfxm%?%d oo sor
of i nt eldmedllat @gdlc pBast Mhsglricd (M@SO#)Tﬁltéred and eoretchtydte @ updon paduotd (10 m ),
and the r. dded and
t he product ﬁ%@ﬁﬁgﬁgg%giERW%%ﬁnﬁéip§F%éhg?manf%&mﬁﬁg1% s4§g%ﬂgﬁ( 504)
filtered an(@h@oh&ﬁMfM@QH fcmﬂéQO/Dé@BS/é&iamgﬂwm@ct frartiphe weessqodigetedand

purified byyflas W&%ﬁﬁ&&&@@&?s&ﬂﬁéd fbh! SPH %’lteﬂeﬁ'aﬁ@ QAtied Reddr VYRRIR NH3)
from100/0 to 98/% racti ons were coll ected and the sol vent

hae ey anor A el 0078 6 omOBNE Ibbaan: 16 (38 04 - Vo
2010/ 0815529218@-54@3 Q10/ 051244

d) Preparation of compound 4
CH;Q

\r

A sol. of intermediate 7 (0.070 g, 0.14 mmol), 5-bromo-2-methylthiazole (0.051 g, 0.29
mmol), Cs,CO; (0.047 g, 0.14 mmol), Pd(PPhs)4 (0.033 g, 0. 29 mmol) and a 3 N
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;SO04) 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 %).



Exanmpl e B19 Preparation of conpound 169 0130 ocH3 A m xture of
internmediate 90 (30 ng, 0.056 mmol), and Raney nickel (20 ng), in THF (30
m) was swornwdssto2r.t. under H2 (at m)&gheri C pressure) PCAfEPRO10M0pt2ake of H2
(2 eq), 5the catalyst was filtered off“Over di atomaceous earth. The sol vent
was evaporated and the residue was partitioned between DCM and H20. The
organic |layer was dried (MgSO4), filtered and concentrated in vacuo. The
resi due was purified by preparative HPLC [RP VWdac Denali C18 (10 |Iam 250
g, |.D. 5 camgi®Bbl e phase: (0.25 % NHACO3 sol. in water, CH3CN)]. The

product fragti ons_wer e col | ected and concentrated 10 under reduced
pressure. %ﬁ%&% ound 169 (4 % . Exanple B20 Preparation of
conmpound 188 I nt er mredi at e (0 224 g, 1.15 1), Pd(OAc)2 (0.034 g,

0.15 mmol ), Xant phos (0.%33 X3 mmol ) and CO3 (0.498 g, 1.53 mml)
were added to a sol. of 6 .76 mmol ) in di oxane
(3 M), and the r.m was h at 16 f 1 h u?der m cr onwave

irradiation. After cooling, H20 was &dde t he product was extracted
with DCM The organi c phase was dried SO4) and concentrated under
reduced preAsol ef infdrtediat @(022088 Ol mino&A2 Bydipegab -t dyes-Hla@cfiyR Shandon

1 S b 5 % 20
Nao® st P dateefeon ST ets st S ok P aRe NG abthE”
concent rPat e@. lUhdeP. t euadpds6iGe8UHé g, ¥H6 nunol) agho 3y MO eapold. 0881 13 99 .

Fﬁ?glr) 'ngdlBg tl% 2%12&5(3%@&6'5104‘ dﬁ&a&é)@‘@%ﬂp dad égrf(ed @@3&?%@%81%%5%&’ %ﬁ’s’—&i‘rpe!d051244

X- Phos (0. 13£0g' qyegeglmﬁft?r %@é&n@stb@ml s gancgntrafed, HaGhwps gedded aaélél@d to a
sol of i nt@bawdiwak ex®fetddwrBBt@Ac IThelorfame bhds@ was iRk with priggaried (10

andl tho. pr o@i?e%%ﬁ%@ﬁ%&a&&raﬁﬁwﬁff&%ﬁumrﬁ%ﬁ BTN e

(MgSO)10F i | hyeprephlaratinet IdBNE ¢RP rShbedbnudgerprep@UCdBPE €8 suat, 50 gheDr ésmqtue was

purified by Wr V- | £, I ( NH3)
P, Yol S QA SO AP Y50, Bl ey Rl
fractlons were collected and concentrated under reduced pressure. Yield: 0.078 g of

compound 5 (33 %).

Example B6

15  Preparation of compound 6
CH;Q

A sol. of intermediate 6 (0.220 g, 0.502 rnmol), Pd(PPhs)4 (0.116 g, 0. 1 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. 1H-Pyrazole-1,3-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)
(0.223 g, 1.0 mmol), and Cs,CO3 (0.327 g, 1.0 mmol), were added into the r.m. After
20  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,SOj) filtered and concentrated under reduced pressure. The residue
was purified by preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g,

25 LD. 5 cm); mobile phase: (0.25 % NH4COs sol. in water, CH3;CN)]. The product
fractions were collected and concentrated under reduced pressure. Yield: 0.055 g of
compound 6 (24 %).



and the sol vent was evaporated. The residue was triturated with

DI PE/ 2-propanol . Yield: 0.284 g of conpound 128 (52 % . 10 Exanpl e B22

Pr epar at iwo 20fo/smypound 165 cH30 >3/ \I N F3C A sol uti ecT@EP2@0/0peNd 143
(prepared forminternedi ate 98 and i it @0edi at e 2, according to exanple B3,
150 ng, 0.33 nmmol) in THF (5 M) was added slowy to a 1 Msolution of
CH3Li in THF (1 m, 1 nmmol) at 0 C. The m xture was stirred at r.t. 15 for
2 h, and then an additional 1 Msol. of CH3Li in THF (1 m, 1 nmol) was
added and sgianigleg7was continued at r.t. for Ih. An aq. 10 % HCl sol ution

was added d the m'fxture extracted with DCM The organi c phase was
dri ed (WSMW%&% entrated under reduced pressure. The residue
was purified by flash chrona 0133 aphy over Sili elf (el uent: DCM

i
MeOH(NH3) from 100/0 to 9. / tions were collected and
t he sol vent was evaporated. /e onpgtind 165 (15 % . Exanple
B23 Preparation of conpound N [[CH3 NH2 A m xture of
conmpound 123 (prepared formintermedi § e ¥04 and intermedi ate 2,
25according to exanple B18, 40 ng, 0.0 mmol ), and Raney ni ckel (20 ng),

i n MeOH( NH3s,C4Q (il 37 wpB4$t midod)l Pdi(dba)t (0.080d€10.087 ruab haagd BENAP (Ori@9sur e) .
After upta 2010/ 089292PCT/ EP2010/ 05124 ( t hg catal yst
was filter g(g IZ)% er iagé%drzﬁ%ocaesggs&é%?t e.%la%ﬁé% gg?d\;ég%tl%mg@heo\l)aaﬁlgr ated and

t he resiSduenteameddatei ¥ (0edOlgy 1f8Bashol m Bivilf Gy mphVhometursiwasparggdiwifleNwent :

DCM MeOH( NHR) 5 304 1P r NG Pief HElted £A®0I0 S VB & Qﬁﬂs@%(e%q Bk hgego! vent
was evaporated. Yield: 7 of conpoun ,120%4 17 %9. 5 an%l e B24
Pr epar at i on'ner kdugrdunesstgy Tharepidye wiag digselved imiREMVasng the orgapicothasd Yaswas
aﬂ_dedht 0 P%%héé%_r@@ﬂldggd ng@%@m,qﬂﬂ&?edaénmﬁﬁmﬁg@t eRIPRSREHANLYs. The0. 4 %
t hi ophene solytion in. .5 re rding to
ex amgl e B3, CHEUHYAs puriiic ?Par%th\é? Ii]é\(g mgﬂﬁ%&on%{)gﬂ)erprggée(dl Saﬁﬁg (g pm(::]
10 250 g, I.D. 5 cm); mobile phase: (0.25 % NH4COs sol. in water, MeOH + CH3;CN)].
The product fractions were collected and evaporated off. The residue was re-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

crystallized from n-heptane/DIPE, and the precipitate was filtered and dried under
15  vacuum at 50 °C. Yield: 0.099 g of compound 7 (13.2 %).

Example B8

Preparation of compound §
CH,

Q

Cs,COs3 (0.261 g, 0.80 mmol), Pd,(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
20  intermediate 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

25  um, 250 g, I.D. 5 cm); mobile phase: (0.25 % NH4COs 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 %).



10 0.13 mmol ) were added, and the r.m was stirred at 25 C under a H2

at nosphere until 1 eq of H2 was absorbed. The catal yst was filtered off
over di atwomomoss2oearth. The filtrate S evapor at ed an@CrhiP201095ue wWas
partitioned between DCM and a sat. aq‘.1 iHCO3 sol . The organic | ayer was
dried (My504), filtered and the sol vent was evaporated. The residue was
purified by flash chronmat ography over silica gel (eluent: 15 DCM MeOH( NH3)
from 100/0 to 96/4). The product fractions were collected and the sol vent
was evapor ageghpldBel d: 9.5 ng of conpound 197 (21 % . Exanple B25

Preparat i onPof corg)ofund 1079 O A mxture of

4- ( 2- et hylgg%%%%p-—ﬁﬁ%%y anmine (615 nmy, 3.53 mol), 20 internediate
101 (933 ny, 3.21 nmol), and"BRPEA (1.24 g, 9.6R mwl) in CH3CN (10 m)
were heated at 200 C undg e i i for 1.5 h. The volatiles

wer e evapor at ed under s'J"o R esi due was partitioned

u u any e
bet ween DCM and H20. The oF‘I\qani C laye s dried (M504), filtered and the
sol vent was evaporated. The residue r}i\fi ed by flash chronat ography
over silica gel (eluent: DCM 25 MeOH ) 95/5). The fractions containing
product werkateokdiett @030d ¢t henmol) Meh{dbwarg0.09apod.a98dumdlne resi due was

ified furth b at.i C , Shand 1 DS (8
Pur 1o TG QY BB Sk T SRR HBRLRR RO 0S8 255,00
The pr oductmmodcinid §rssCe (9 Tot, 13t meth Dawedrcaddetkiota il ed infemmdiate 831 6k 872

pressure. Vi) k3 DBR%n 8- REnGIOMBRMIELI¥ZE 13 afA the P was heated at 110 °C
D010/ 08929201 ] Epzolg/ 051244§%@%§|e e )g)a Preparat i on of conpound 185

1- 1 odo- 2, 5-9¥gFHeht dhaeen vrethes songeytratgd padepsaduced pressgethergsideimeund 42
(1.3 g, 3. 38ssamRld)in DTNDGM (RO rihnic pRte AW asRedWeth HIDEdlied(MYBS,) Flltbfeded at
r.t. for 5 mn., the waahed wth an a NaH]gCBsoI. Tge or gani ¢ | ayer was
dri ed ( MySHYLCoPRaYTERddRAS GG HRFE WA TH Rt VTR RSB as puri 1 ed
by fl asld chehoomastographhyvanSelicasiel {adaentdD CVEMeOH(NHICMH mMEOH faHE)2)f Then 100/ O
to 97/3). T D i re. col V,

evapor af ed. MOT: AAcys AC Lo RAS MBI QLGP HES s MO AEMALTE b0 19F

conpound 17¢@mpaudd} Ggeh¥e)bor oni ¢ aci d pi nacol ester (151 ng, 0.9 nmol) and

Pd(PPh3) 4 (B2iniMe B99045 mmol ) was added to a sol. of conpound 185 (230 ny,
0.45 mml ) 1n gl oxanfe (2 M) 10 and an aq. NaHCO3 sol. (2 m), and the
T

m xture was-K at 150 C for 10 m n._  under m crowave
purified by flash col umNekfo

or.t. and rFed over di atonaceous
WaS eNpo d. The re5|due.vvas
&y sifica gel (eluent:
DCM MeOH(NH3) from 100/0 to\97/3).

C p
T ct fractions were coll ected and
t he sol vent was N

15 Intermediate 19 (0.300 g, 0.983 mmol), Pd,(dba); (0.090 g, 0.098 mmol),
dicyclohexyl[2',4',6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-yl]phosphine (0.103 g, 0.216
mmol) and Cs,CO3 (0.961 g, 2.95 mmol) were added to a sol. of intermediate 15 (0.172
g, 1 mmol) in 2-methyl-2-propanol (10 ml), and the r.m. was heated at 110 °C

irradiation. The r.m was_gool ed
earth using Et0OAc, and tﬂ]/e i

overnight. After cooling, H,O was added and the mixture was stirred for 10 min 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 (MgSO4) and concentrated under
reduced pressure. 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. Yield: 0.169 g of compound 10 (43 %).



15evaporated. Yield: 14 ng of conpound 177 (7 % . c) Preparation of
conpound 175 MeOH (40 mM) was added to Pt/C 5 % (50 ng) under N2

at nospherw0 28useryaent | y, conpound 177 (150 ng, 0.35 mmpCY/Brasioascted. The
r.m was stirred at 25 C under H2 atrnosphere until 1 eq of H2 was absor bed.
The catalyst was filtered off over diatomaceous earth and the filtrate was
evaporated. The residue was triturated wwth 20 DIPE. Yield: 70 ng of crude
conmpound 175 (46 %9 . WO 2010/ 089292PCT/ EP2010/ 051244 Exanple B27 a)

Pr epar at i onEgimgteppound 156 0 A3 MCH3MgBr sol. in Et20 was added to a

sol. of co ound 15 repar e frominternediate 2 and internediate 111
according t , 0.26 mol) in THF (20 M) at 0 C Th r.m
was stirred at r.t. overni h3 and then quenched with a sat. 5 ag. NH4CL

sol . Water was added, andrtke re was extracted with DCM The organic
| ayer was dried (NgSO4) 1\5‘ conce N F¢Fsvacuo. The residue was
purified by flash chronmat ogkaphy over gel (eluent: DCM MeOH from

100/0 to 95/5). The product fraction |l ected and the sol vent was
evapor ated. The resi due was dissol ved DI PE/ CH3CN, and a 6 N HC sol. in
2- propanol Inasmadided0 (0QThe, 0 €84 nimely Rar@ba)pi(0.662 g8 mod)ct ed by

Prepar at | ort g el e Fed 1-schyCh P LE PR R P BSolle (08 201120 (o
m ) was 5added10ﬂ)omd (SO .68 ogyPdlmuimbH Iwgro addqg, to s snh@lf)ntq:rmedla@@(éﬂéliﬁo m) .
The r. ‘é\? ()%84&51’?1@11)% 2rrﬁ‘éth§'lx2 Eﬂfpm%olmo ﬂf'}j @ el BNV &ARLRH of 916 ot fordNd

neutrallz to pH resulting preci |tate 15was

col l ected bY Af?qrtcpeler}g@ﬁz%ﬂa%dﬁeaanqﬁéﬁ ﬁ)rqﬁﬂwftw PEgrigd avith2gMyd he grgicmpy) )
was di ssol vgdsd Wamléc(iﬁgfm)é)) ,andREnenahid el @@ cl Preksurs] Thelreﬁaudrwed) and
i

P over nititiedtyde P B SBRRpa AT IR Sl U 28 e g 1
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Example B12
Preparation of compound 12

H,CQ .
O
I\"I/ / NH N \,Q/
at

15  Intermediate 19 (0.660 g, 2.16 mmol), Pd,(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 Cs,CO3 (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 ml), and the r.m. was heated at 90 °C
for 72 hours. After cooling, the solvent was evaporated. H,O was added and the

20  mixture was extracted with DCM. The organic layer was separated, dried (MgSQO4) and
concentrated under reduced pressure. The residue was purified by flash
chromatography over Silica gel (eluent: DCM/MeOH(NH3) from 100/0 to 99/1). 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

25  compound 12 (50 %).
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was triturated with DIPE. Yield: 58 ng of conpound 162 (20 % yvyield over the
2 steps).wGanposmds 1 to 202 in tables 2, 3, 4 and 5PCirgpr2etesseenpounds
that were prepared by anal ogy to one &@ t'he above Exanples. In case no salt
formis indicated, the conmpound 5was obtained as a free base. "Pr.' refers
to the Exanpl e nunber according to which protocol the conpound was

synt hesi zed. ' Co. No.' neans conpound nunber. "Bx' refers to the general
Experi ment akxJnideBdgre 1 wherein sodi umtert-butoxide, toluene, BINAP and

Pd( CAc) 2 e used. In orde& o0 obtain the HC1 salt forns of the conpounds,
typi cal pr hose skilled in the art can be used. In a
typi cal procedure, for exanpl®,\the crude resi free base) was dissol ved

in DIPE or Et20 and subseg@eqt | 3 on in 2-propanol or a 1 N
HC1 solution in Et20 was qdged drop : re was stirred for 10

m nutes and the product vas filtered The HCl1 salt was dried in vacuo.
15Table 1 Co. No. Pr. Het k '

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
5  mmol) and Cs,CO;3 (0.976 g, 3.0 mmol) were added to a sol. of intermediate 26

(0.203 g, 1.0 mmol) in 2-methyl-2-propanol (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 (MgSO4) and concentrated under reduced
pressure. The residue was purified by flash chromatography over Silica gel (eluent:

10  DCM isocratic). The product fractions were collected and the solvent was evaporated.
The product was crystallized from DIPE, filtered off and dried under vacuum. Yield:
0.065 g of compound 13 (15.2 %).

Example B14
Preparation of compound 14

DO

15  Intermediate 24 (0.298 g, 1.14 mmol), Pd,(dba); (0.104 g, 0.114 mmol),
dicyclohexyl[2',4',6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-yl]phosphine (0.108 g,
0.228 mmol) and Cs,COs (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

20  DCM. The organic phase was dried (MgSO4) 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
mmol) and Cs,CO3 (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

100 °C overnight. After cooling, H,O was added and the product was extracted with

DCM. The organic phase was dried (MgSQ,) 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,

Q F
\ro
U~
S

Intermediate 19 (0.336 g, 1.10 mmol), Pd,(dba); (0.101 g, 0.11 mmol),
dicyclohexyl[2',4",6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-yl]phosphine (0.115 g, 0.242
mmol) and Cs,COs (1.077 g, 3.31 mmol) were added to a sol. of intermediate 4
(0.225 g, 1.10 mmol) in 2-methyl-2-propanol (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

Intermediate 41 (0.22 g, 0.84 mmol), Pd,(dba); (0.077 g, 0.084 mmol),
dicyclohexyl[2',4',6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-yl]phosphine (0.080 g, 0.168
mmol) and Cs,COs (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 (MgSO4) filtered and the solvent
was evaporated. The residue was purified by flash chromatography over Silica gel
(eluent: DCM/MeOH(NH3) 99/1) and the product fractions were collected and the
solvent was evapoarted. Yield: 0.20 g of compound 17 (57 %).

Example B18
Preparation of compound 18

Intermediate 34 (0.190 g, 0.57 mmol), Pd,(dba); (0.052 g, 0.057 mmol),
dicyclohexyl[2',4',6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-yl]phosphine (0.054 g, 0.114
mmol) and Cs,CO3 (0.558 g, 1.71 mmol) were added to a sol. of intermediate 48 (0.100
g, 0.571 mmol) in 2-methyl-2-propanol (10 ml), and the r.m. was heated at 110 °C for
14 h. After cooling, H,O was added and the product was extracted with DCM. The

organic phase was dried (MgSO,) filtered and concentrated under reduced pressure.

The residue was purified by flash 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: 0.093 g of compound 18 (38 %).
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Example B19

Preparation of compound 169
CH:O, F1C

1\1 N\ NH N
HC)\ 0 <
3 /_ N OCHs

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 H; (2 eq),

5  the catalyst was filtered off over diatomaceous earth. The solvent was evaporated and
the residue was partitioned between DCM and H,0. The organic layer was dried
(MgS0y), filtered and concentrated in vacuo. The residue was purified by preparative
HPLC [RP Vydac Denali C18 (10 um, 250 g, I.D. 5 cm); mobile phase: (0.25 %
NH4CO:s sol. in water, CH3CN)]. The product fractions were collected and concentrated

10 under reduced pressure. Yield: 1.1 mg of compound 169 (4 %).

Example B20
Preparation of compound 188

hoad Hé;;yf@ |

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,COs3 (0.498 g, 1.53 mmol) were added to a sol. of
15  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 (MgSO4) and
concentrated under reduced pressure. The residue was purified by preparative HPLC
[RP Shandon Hyperprep® C18 BDS (8 um, 250 g, .D. 5 cm); mobile phase: (0.25 %

20  NH4COs sol. in water, MeOH)]. The product fractions were collected and concentrated
under reduced pressure. Yield: 0.040 g of compound 188 (13 %).

Example B21
Preparation of compound 128

H,CO

O44
N/ N
Oy
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Intermediate 34 (0.405 g, 1.17 mmol), Pd,(dba); (0.107 g, 0.12 mmol), X-Phos
(0.122 g, 0.26 mmol) and Cs,COs (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
5  with DCM. The organic phase was dried (MgSQ,) filtered and concentrated under
reduced pressure. The residue was purified by flash chromatography over Silica gel
(eluent: DCM/ MeOH(NH3) from 100/0 to 98/2). The product fractions were collected
and the solvent was evaporated. The residue was triturated with DIPE/2-propanol.
Yield: 0.284 g of compound 128 (52 %).

10  Example B22

Preparation of compound 165
CIH;0

(0]
0] E Nj/“\
4
O %
FiC

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 CHsLi in THF (1 ml, 1 mmol) at 0 °C . The mixture was stirred at r.t.
15  for 2 h, and then an additional 1 M sol. of CH3Li in THF (1 ml, 1 mmol) was added and
stirring was continued at r.t. for 1h. An aq. 10 % HCI solution was added and the
mixture was extracted with DCM. The organic phase was dried (MgSQO,) filtered and
concentrated under reduced pressure. The residue was purified by flash
chromatography over Silica gel (eluent: DCM/ MeOH(NH3) from 100/0 to 99/1). The
20  product fractions were collected and the solvent was evaporated. Yield: 21 mg of
compound 165 (15 %).

Example B23

Preparation of compound 120
CH;0

F
O

NIH,

A mixture of compound 123 (prepared form intermediate 104 and intermediate 2,
25  according to example B18, 40 mg, 0.088 mmol), and Raney nickel (20 mg), in
MeOH(NH3) (40 ml) was stirred at r.t. under H, (atmospheric pressure). After uptake
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of H, (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(NH3) 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

B

_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 H, was absorbed. The catalyst was filtered off over diatomaceous earth. The
filtrate was evaporated and the residue was partitioned between DCM and a sat. aq.
NaHCOs sol. The organic layer was dried (MgS0y,), filtered and the solvent was
evaporated. The residue was purified by flash chromatography over silica gel (eluent:
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

DOy
>=/

Br

A mixture of 4-(2-methyl-oxazol-5-yl)-phenylamine (615 mg, 3.53 mmol),
intermediate 101 (933 mg, 3.21 mmol), and DIPEA (1.24 g, 9.62 mmol) in CH3;CN (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,O. The organic layer was dried (MgSQOy), filtered and the solvent was evaporated.
The residue was purified by flash chromatography over silica gel (eluent: DCM/
MeOH(NH3) 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, I.D. 5 cm); mobile phase: (0.25 % NH4COs sol.
in water, MeOH)]. The product fractions were collected and concentrated under
reduced pressure. Yield: 0.031 g of compound 179 (3 %).
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Example B26
a) Preparation of compound 185

»*Q

1-lodo-2,5-pyrrolidinedione (837 mg, 3.72 rnmol) 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. NaHCOs; sol. The organic layer was dried (MgSQ,), 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 %).

-NH N
7
C

Isopropenylboronic acid pinacol ester (151 mg, 0.9 mmol) and Pd(PPhs)4 (52 mg, 0.045

b) Preparation of compound 177

F

i
0

mmol) was added to a sol. of compound 185 (230 mg, 0.45 mmol) in dioxane (2 ml)
and an aq. NaHCOs 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(NH3)
from 100/0 to 97/3). The product fractions were collected and the solvent was
evaporated. Yield: 14 mg of compound 177 (7 %).

¢) Preparation of compound 175

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 H,

atmosphere until 1 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
Iﬁ\ \ -NH N
0 7 |

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. Th r.m. was stirred at r.t. overnight, and then quenched with a sat.
aq. NH4Cl sol. Water was added, and the mixture was extracted with DCM. The
organic layer was dried (MgSOQ,), 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 DIPE/CH3;CN, and a 6 N HCI sol. in 2-propanol was added.
The resulting precipitate was collected by filtration and dried. Yield: 3.2 mg of
compound 156 as HCl salt (3 %).

b) Preparation of compound 162

I\|I|\\ NH N
0 Y, 7 |
H,CO N
H;CO
o)

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
was collected by filtration and dried. Part of the residue (213 mg, 0.51 mmol) was
dissolved in DCM (13 ml), and oxalylchloride (0.13 ml, 1.52 mmol) and DMF (0.2 ml,
2.58 mmol) were subsequently added. The r.m. was stirred at r.t. overnight, then poured
into MeOH (20 ml) and stirred at r.t. for 1 h. The mixture was partitioned between
DCM and an aq. sat. NaHCOs sol. The organic layer was dried (MgS0,), 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
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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 5 list the compounds that were prepared by
analogy to one of the above Examples. In case no salt form is indicated, the compound
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 fer¢-butoxide, toluene,
BINAP and Pd(OAc), were used.

In order to obtain the HCl salt forms of the compounds, typical procedures known to
those skilled in the art can be used. In a typical procedure, for example, the crude
residue (free base) was dissolved in DIPE or Et,O and subsequently, a 6 N HCI
solution in 2-propanol or a 1 N HCI solution in Et,O was added dropwise. The mixture

was stirred for 10 minutes and the product was filtered off. The HCI salt was dried in

vacuo.
Table 1
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R
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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 liquid
chromatography system comprising a binary pump with degasser, an autosampler, a
column oven, a UV detector and a column as specified in the respective methods
below. Flow from the column was split to a MS spectrometer. The MS detector was
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 (Waters) system
25  comprising a 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 from 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 a Waters-Micromass MassLynx-Openlynx data system.

LCMS Method 1

In addition to general procedure A: Reversed phase UPLC (Ultra Performance Liquid
Chromatography) was carried out on a bridged ethylsiloxane/silica hybrid (BEH) C18
column (1.7 pm, 2.1 x 50 mm; Waters Acquity) with a flow rate of 0.8 ml/min. Two
mobile phases (25 mM NH4OAc in H,O/CH3;CN 95/5; mobile phase B: CH3;CN) 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 ul was used. Cone

voltage was 10 V for positive ionization mode and 20 V for negative ionization mode.

LCMS Method 2

In addition to general procedure A: Reversed phase UPLC was carried out on a BEH
C18 column (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 HO/MeOH 95/5; mobile
phase B: MeOH) were used to run a gradient condition from 95 % A and 5 % B to 5 %
A and 95 % B in 1.3 min and hold for 0.2 min. An injection volume of 0.5 ul was used.

Cone voltage was 10 V for positive and 20 V for negative ionization mode.

LCMS Method 3

In addition to general procedure B: Reversed phase HPLC was carried out on a YMC-
Pack ODS-AQ C18 column (4.6 x 50 mm) with a flow rate of 2.6 ml/min. A gradient
run was used from 95 % water and 5 % CH3CN to 95 % CH3CN in 4.80 min and was
hold for 1.20 min. Mass spectra were acquired by scanning from 100 to 1400. Injection

volume was 10 ul. Column temperature was 35 °C.

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 um, 4.6 x 100 mm) with a
flow rate of 1.6 ml/min. Three mobile phases (mobile phase A: 95 % 25 mM NH4OAc
+ 5 % CH3CN; mobile phase B: CH3CN; 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 pul 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

1741
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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

ionization 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 NH4OAc + 5 % CH3CN; mobile phase B:
CH;CN; mobile phase C: MeOH) were employed to run a gradient condition from
100 % Ato 1 % A, 49 % B and 50 % C in 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 ul 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 um, 2.1 x 50 mm; Waters Acquity) with a flow rate of 0.8
ml/min. Two mobile phases (25 mM NH4O0Ac in H,O/CH3;CN 95/5; mobile phase B:
CH3CN) were used to run a gradient condition from 95 % A and 5 % B to 5 % A and
95 % B in 1.3 min and hold for 0.3 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 (R,) in min., [M+H]" peak (protonated molecule), LCMS

method and m.p. (melting point in °C). (n.d. means not determined)

Co. N LCMS | m.p. Co. N LCMS | m.p.
Rt | [M+H] Rt | [M+H]

No. Method | (°C) No. Method | (°C)
1 1.15 415 1 163.2 4 8.42 457 5 n.d.
2 1.18 441 1 n.d. 5 1.26 471 1 n.d.
3 1.41 415 2 219.1 6 1.16 454 1 n.d.
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Co. N 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.
8 1.32 425 2 n.d. 42 1.42 385 2 181.8
9 1.33 428 2 n.d. 43 1.15 399 1 n.d.
10 5.72 400 4 195.4 44 1.15 400 1 n.d.
11 1.08 431 1 n.d. 45 1.21 400 1 n.d.
12 1.13 429 1 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 48 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 1 n.d. 51 1.28 450 1 n.d.
18 1.12 428 1 133.4 52 1.27 427 1 n.d.
19 1.54 427 2 n.d. 53 1.09 418 1 171.4
20 3.11 441 3 n.d. 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 1.27 457 1 n.d. 59 1.18 444 1 250.8
26 1.22 428 1 n.d. 60 1.53 478 2 n.d.
27 1.24 458 1 n.d. 61 1.07 412 1 145.1
28 1.46 445 2 n.d. 62 3.73 475 3 n.d.
29 1.00 400 1 n.d. 63 3.26 441 3 n.d.
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. 70 0.96 399 7 n.d.
37 1.01 409 1 n.d. 71 1.06 399 7 113.5
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 5.87 429 6 153.3
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Co. N LCMS | m.p. Co. N LCMS | m.p.
Rt | [M+H] Rt | [M+H]
No. Method | (°C) No. Method | (°C)
75 0.99 429 7 224.7 109 | 1.14 430 7 190.4
76 1.07 416 7 147.3 110 | 1.03 425 7 230.6
77 1.31 473 7 n.d. 111 | 1.13 431 7 220.2
78 1.15 464 7 122.5 112 | 1.25 444 7 n.d.
79 1.15 448 7 n.d. 113 | 1.19 460 7 139.5
80 1.25 471 7 n.d. 114 | 1.12 434 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 | 1.03 417 7 189.2
84 | 6.45 457 6 172.5 118 | 1.17 428 7 n.d.
85 0.97 417 7 n.d. 119 | 1.39 418 2 179.6
86 | 0.97 425 7 253.6 120 | 0.79 458 7 n.d.
87 1.14 444 7 n.d. 121 | 1.18 456 7 176.2
88 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
90 1.12 392 7 n.d. 124 | 1.15 399 7 n.d.
91 1.04 432 7 190.7 125 | 1.16 444 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 n.d. 128 | 1.38 467 7 n.d.
95 1.37 459 2 n.d. 129 | 1.37 440 7 n.d.
96 1.07 377 7 n.d. 130 | 1.45 468 7 n.d.
97 1.19 456 7 183.0 131 | 1.13 437 2 n.d.
98 1.17 426 7 158.8 132 | 0.90 424 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 | 1.24 442 7 230.5
103 | 1.27 437 2 n.d. 137 | 1.31 455 7 n.d.
104 | 1.14 422 7 n.d. 138 | 6.58 409 6 168.9
105 | 1.05 430 7 n.d. 139 | 1.17 439 7 163.2
106 | 1.03 418 7 190.2 140 | 1.31 451 7 n.d.
107 | 1.06 434 7 118.3 141 | 6.20 403 6 n.d.
108 | 6.83 438 6 n.d. 142 | 1.17 417 7 n.d.




Table 4 Table 5 Al-A2 Het'---NH N 7 Co. No. Pr. He 199 B18 COCH3 CH
Nr.-0 200 B18 IL.)-

WO 2010/089292 136 - PCT/EP2010/051244
Co. N LCMS | m.p. Co. N LCMS | m.p.
Rt | [M+H] Rt | [M+H]
No. Method | (°C) No. Method | (°C)
143 | n.d. n.d. - 201.8 173 | 6.17 415 6 n.d.
144 | 0.99 349 7 122.0 174 | 1.24 473 7 163.5
145 | 0.93 360 7 186.6 175 | 1.33 427 7 157.2
146 | 1.21 454 7 195.2 176 | 1.28 417 7 n.d.
147 | 1.27 447 7 n.d. 177 | 1.36 425 7 n.d.
148 | 0.91 202 2 n.d. 178 | 6.64 365 6 n.d.
149 | 6.68 443 6 n.d. 179 | 1.39 385 2 200.1
150 | 0.93 458 7 n.d. 180 | 1.15 347 7 n.d.
151 | 6.27 402 6 n.d. 181 | 1.02 448 7 n.d.
152 | 1.21 411 7 123.7 182 | 1.30 443 7 166.2
153 | 1.44 376 2 n.d. 183 | 1.43 425 7 210.8
154 | 5.20 376 6 n.d. 184 | 1.14 395 7 230.5
155 | 5.63 405 6 201.2 185 | 1.38 511 7 n.d.
156 | 6.09 419 6 n.d. 186 | 0.93 430 7 254.2
157 | 6.45 395 6 n.d. 187 | 1.05 418 7 179.4
158 | 0.92 336 7 263.0 188 | 1.23 401 2 n.d.
159 | 1.09 439 7 n.d. 189 | 1.14 455 7 276.3
160 | 0.82 332 2 n.d. 190 | 1.28 472 7 191.7
161 | n.d. n.d. n.d. 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 | 1.34 444 2 n.d.
164 | 5.41 390 6 n.d. 194 | 1.44 456 7 175.2
165 | n.d. 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 | n.d. n.d. n.d. n.d. 197 | 1.14 401 7 n.d.
168 | 1.22 459 7 170.8 198 | 1.30 436 7 230.1
169 | 1.27 537 7 n.d. 199 | 0.91 430 7 n.d.
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 | 0.77 306 7 n.d. 202 | 6.26 402 6 n.d.




CH WO 2010/089292- 131 - PCT/ EP2010/ 051244 Co. No. Pr. Het 186 B18 Nr-o0
ti COCH3 CH CH3 Analytical Part LCMS General procedure A5 The LC
measur enewo 20e08pmef or ned usi ng an Ac%i ty UPLC (WAt er s PCETEPR@MOSAPr i Si Ng
a binary punp, a sanple organizer, a- ’dim  heat er (set at 55 O, a

di ode-array detector (DAD) and a columm as specified in the respective

net hods below. Flow fromthe colum was split to a M5 spectroneter. The M
detector was configured with an el ectrospray ionization source. Mass
spectra wergnzvacqui red by scanning from 100 to 101000 in 0. 18 seconds using

o Svell U O 002 REcantny, T eI B et Yol Lo, v 2y ond
nebul i zer gafBrulRatRPXHefdi o tanom BvakerpArvhmreng@) wpdchromctdht eitls siMndardnmese
MassLynx- Oogphafts, dptarity 3F $60, 4664548 3bo MBS $YE&iRIy, using CHLOROFORM-d
5 or DMSO-ds as solvents. Chemical shifts (8) are reported in parts per million (ppm)
relative to tetramethylsilane (TMS), which was used as internal standard.
Compound 1: '"H NMR (360 MHz, DMSO-ds) 8 ppm 2.11 (s, 3 H), 3.80 (s, 3 H), 6.81
(t, /<7.1 Hz, 1 H), 7.03 - 7.13 (m, 2 H), 7.18 (d, /=2.0 Hz, 1 H), 7.28 (d, /=8.4 Hz, 1
H), 7.30 (t, /=8.7 Hz, 2 H), 8.02 - 8.11 (m, 3 H), 8.27 (s, 1 H), 8.39 (s, 1 H), 8.52 (s, 1
10  H).
Compound 2: '"H NMR (360 MHz, DMSO-ds) 8 ppm 2.11 (s, 3 H), 2.65 (s, 3 H), 3.80
(s, 3 H),3.83 (s, 3 H), 6.88 (t, /=7.1 Hz, 1 H), 6.94 (dt, /=5.9, 2.9 Hz, 1 H), 7.05 - 7.11
(m, 2 H), 7.17 (d, J/=2.0 Hz, 1 H), 7.27 (d, J=8.3 Hz, 1 H), 7.37 - 7.43 (m, 3 H), 7.90 (d,
J=6.8 Hz, 1 H), 8.26 (s, 1 H), 8.53 (s, 1 H).
15  Compound 3: '"H NMR (360 MHz, DMSO-ds) & 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, J=8.5, 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 H).
Compound 4: '"H NMR (400 MHz, DMSO-ds) 8 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, J/=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, /=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-ds) 8 ppm 2.22 (s, 3 H), 2.60 (s, 3 H), 2.65
(s, 3H),3.77 (s, 3 H), 3.83 (s, 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, /=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 (s, 3 H), 3.83 (s, 3 H), 6.85 (t, /=7.1 Hz, 1 H), 6.94 (dt, J=6.0, 2.9 Hz, 1
H), 7.00 (d, /=7.5 Hz, 1 H), 7.00 - 7.04 (m, 1 H), 7.12 (d, J/=2.1 Hz, 1 H), 7.16 (d,
30 J=8.2Hz, 1H),7.38-7.42 (m, 3 H), 7.65 (s, 1 H), 7.83 (d, /=6.7 Hz, 1 H), 8.25 (s, 1
H).
Compound 7: "H NMR (360 MHz, DMSO-ds) 8 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, 1 H) 7.24 (d,
J=8.42 Hz, 1 H) 7.30 (t, /=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) 5 ppm 2.04 (s, 3 H), 2.38 (s, 3 H), 2.65
(s, 3H),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



15 The HPLC neasurenent was perfornmed using an Agilent 1100 series liquid
chromat ography system conprising a binary punp with degasser, an

aut osanplwo,208/m8ed9%2arm oven, a UV detect %r and a col um asTaEpecvfofedsin t he
respective nethods below. Flow from theScol urm was split to a M5
spectronmeter. The MS detector was configured with an el ectrospray

i oni zation source. The capillary voltage was 3 kV, the 20 quadrupol e
tenperature was mai ntained at 100 C and the desol vation tenperature was 300

C. t Ei tr o%em{y,\/ev.szzséj;ﬂ:%s H_tthHg,e’b.BldS (t28+7 QB | %}’ﬁ?@@gﬂ*ﬁ% HZ,OI\CH)H/B,_I_ hg@ﬁrﬁ[ gr med
Wi an [ S e al procedure e
measuremegt :\e/‘-h?}sHﬁ ggrﬁdd8£§T€Z%¥ﬁ)t ggﬁ?%qﬁfbﬂgo (Waters) system 25
conpri si ng Gomgpatngro d HyNMRT3 60iNTHZzdeld BOREYE O Ravl- A psa 3116ds,, 3 H),Sod lusn3 oven
set at 40 | es t | S€1 hRd) edhs di - ar et D) and
531 col um as§)§8§§i ‘?1 32519?62?{Wé%le'g%feyé??}\)éarézet@c{ggﬁgg ’gwﬁﬁﬁl%vﬁﬁg% ‘the ’CZ)| um
was split tbla(ws Bpédt (dreterHz Thed), VB 2det & trard Has/ B0tk VguP & WDh an

el ectrospray7i @i, 7a8 k0N4$pUPEH. Mass spectra were acquired by scanning from
100 to 1000 .in 1 second ng a_ dwel | i of 0. econd, The capillar
needl o vol tagBPHE 19 Wy NIB SHEMEReSPelbapariz & (vbf T6 o SH 73 ! AT
2010/ 089292RAT/-PLA1ONS1 44 WG, S Ha] NEYL 7289 W40=€38 HM, 1 1DgRA4 (Rs=RiI8ed as
NessLyrc oI SK o Aot D her HEG T G Pronrbe Serar >
procedule At.3 Revétbed3phaddURUC (¢ U-2raHRelr Hpomdneel H)quid 5

Chr omat ogr o i e | M hybri d
Rt 17 IR (940 MR RO GRS R b T 2R ) 2P Vot of
0.8 m / m n. 2 90 51 Ghadb6m 26D NLMOAD. P45 KB 0/ IOEEH 959 7ol ¢ phase

B: CH3CN) o (diseds 8o 1 ¥y, & HY! &9b et F??'?ngi,gﬂ]ﬁf}@zmlgr_ﬁ), Y04 @NJ=5974B8 to 5
nd hold for 0.3 mn. An injection

%iA and ?50[%%%1];1517@3( nLg[gtes (mn) a

vol une o 5 AT Sy . Cone 10 voltage was 10 V for positive

i oni zatlison @@dpowid 220H WNIR(36GNEZ, DMBEORIZ&ppore. b@e3 H)OVES KeBhd3 261 n
addition to._g r ocedur ' h up i e t on a
BEH C18 col(ﬁ’rrgﬂl?’légs i eﬁggﬂf@ﬁéoﬁm%@éﬁ%ggiﬁazmlbﬁy S L PR e oo
0.8 m/m n.7.33, #ohT He, DBsE82 (doirs.4, phike2 ), 821 (Yol flbk Ri58 (adild).i n

H20/ MeOH 9545 ie! i Vegh) repdi

condi tion ?é%ﬁ?%%ﬁ%% %%MEE@A)@B%% ‘5 %%Mgﬁ?Rg%@?%BP{ny%‘ gs rgnF? %ﬁgt(?]& d for
0.2 nin. A R}¥Ei DRDVOEUNR O {mo2 BDj §-97 (dds /s dd2- | Bané Hlol Page MAs72d v for
posi ti v and7 29, 4 By, MevaL, ¥€2 IR0 2Bt 795 (dmdes.cLSNVBIARIN0G.78 (4,n Afdi ti on
to general ggsegtﬁe B: Reversed phase HPLC was carried out on a YMC- 20
Pack CDS—A(f' : )uml1 (4.6 x 50 ) with a flowrate of 2.6 m/mn. A
gradi ent r uBompsundsleid ' H NWVR 936 00MESL, EXM S0/ 56 PpBH3EN st & HD53.96 GH3EN, B1924. 80

mn and was,_h 2 . e ir v any g from
100 to 1400 ?%g’e’cf%gd%-&%ﬁ%%lv@??ﬁﬁ%i e pan A Rt D R
Met hod 4 25H%.n Hidi¥3ioh99 ongeHars03 (sk dcbliize | €), €36 (vl Heat er was set at 60
C. ReverssedcphasmdHBL G1WeRG366 MaS,, DNISOLYRB pier SR dVF=6d 1L 8IHM 43 S [t m
4.6 x 100 wth a flow rH%te of 1.6 ni/mn. Thhge_m)bl | e %hases (nobi l e
phase A: 95> B-25> vt RRMIDAL ’%2%@11386}\@2”55‘)4 @3% JesgH ;7-3%61' | e phase
C dlvggH())/ \éﬂjﬂ.%ﬂ@,l DYg,d7.3D(s! uml),riﬂ.g% etd%:emg Heon @)t 7.0 (dd; gﬁsha,os).s %zA2 1), 50% B
an 0 n 0 30, B i : nd
condi tions #g% ?dfsﬁ%g%sﬁzei%{h g?é@r}égﬁlﬁ%qﬁb@%},@f%rz@% ﬁﬁf&@ An
i nj ection vbHume of 10 pl was used. Cone voltage was 10 V for positive
I oni zatdon ERAFRHAD 62 %1 XNIRTGEERRTEZ, YMEOMU 7 8Hb o 4P s th e Mebhads 36

(s, 3 H), 6.97 (dd, J=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, J=6.95 Hz, 6

35 H)2.56 (s, 3 H) 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, 2 H) 7.40 (s, 1 H) 7.54 (d, /=8.78 Hz, 1 H) 7.62 (dd, J=8.60, 5.31 Hz, 2 H)
7.69 (dd, J=8.60, 2.74 Hz, 1 H) 8.61 (d, J/=2.56 Hz, 1 H).



In addition to general procedure C. Columm heater was set at 45 C. Reversed
phase 35 HPLC was carried out on an Atlantis C18 colum (3.5 [tm 4.6 x 100
m) w t h wofbovesox® 2010/ 089292PCT/ EII\:;lZe]% 0/ 051244 rat e ofPCI/ER20m0/0Ri2A4 Two
nobi | e phases (nobile phase A 70 % + 30 % H20; nobile phase B: 0.1 %
formc acid in H20/ MeOH 95/5) were enployed to run a gradient condition
from100 % B to 5 %B + 95 %A in 9 mn and hold these conditions for 3
mn. An injection volune of 10 ill was used. Cone voltage was 10 V for

positive 5 ¢@paaldizzn HOARABE) R/ﬂ{i/D‘MSO%I}Jabpmel 69, 726 DOMZBUH 2 47QNE

carred out’ Elﬁ%?h G ﬁ?ﬁgﬁsﬁégﬁa%% QS TSEA IR AT (o,
rate of 1. 67.4d }m58.(mJRAMDE . 5o, Ve8.phEzes H) Moldi (t,e/=p19adtz, A:HOH64 @51 MyI7MH0AC +

5 % CH3CN, JA! X ile phase C. MeOH) were enployed to
run a gradlgH c%%@?%%ﬁg%'mﬁi 0'1 %A, 49% B and 50% C in 6.5 mn,

to 1% AdandCogpowrdi3¥: 1H NMRAA60 Nz DMEQelst & npint3-hes. 3 &b 6182nGt./~drd Hz,

reequilibrat ﬁl)wotsf(dlﬁﬁ &@ﬁzfloﬁ)i@(&a =8 AD, 3 N @&timml(wmpio W0, ph)was
used. Cone ?e was positiye an

used.  Cone b hagg S D A Bl PO b oS G S s @?g?t@é&e?%ﬁfﬁ;ﬂ
UPLC was ca(_rsneldgg@t(s,olnHaS.bm(gjgeﬂ) ]I?EH C18 co! um (1.7 [jtm 2.1 x 502n*mmvI
WA A

None | o i bttbenlldde Sl St conoRbRAR T WRpBPAA B BIBRES £73

gr adi eni0 COH)iii BB()S’] 3be6‘rVEGi(P/0779\7 Ahd. % BlgB Hp6B5%d\ JaRd220.99 5294 B)iorP4. 3 ni n
and hold ot 0-Gosthy, 1 ) 1UESY 197 GLUIR B1115y] b3 v9Sowaedy Goneol tage

was 30 V fo Poi nt s

o)
For & nunbekzg% o0 (R DI (Bol T 3 T fim k-ocads 8Taapor Hmed w Th o
DSC823e 25(Myrhpdiid-sToHRAMIR (560 MH&QGH’L(D‘R@FWRM—dWB H 293 Bh{)aztsgr@e_zr ature

vl ues. °LH§’§SQ‘§1W% BB | PR a1 TS b

Tabl e 65 Rel.6n(d,ons7ike 2(HReY.62rs,ni H),,7. 77Ndd - 8.1, 6peHk, I(Hy,dt%n(alt.@@&mzecul e),
LCVS net ho gg% %Qg lgg_l ting point in C. (n.d. neans not determ ned) 30
WD 2010/ 08 ‘ " - / EP2010/ 051244 WD 2010/ 089292- 135

- PCT/ EP201 070500 6011 204 B/(08D RGPz CHIEOR OEDREP20 8ppo6A2 65, 3 H), 2.53 (s, 3

H), 6.99 - 7.05 (m, 2 H), 7.16 (s, 1 H), 7.59 (s, 1 H), 7.64 (d, /=8.5 Hz, 2 H), 7.74 (d,
J=7.2 Hz, 1 H), 7.76 (s, 1 H), 7.93 (d, /=8.6 Hz, 2 H), 8.24 (s, 1 H).

20  Compound 89: '"H NMR (360 MHz, DMSO-ds) 8 ppm 1.64 (d, /=6.95 Hz, 6 H) 2.52 (s,
3H)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,
J=8.78 Hz, 1 H) 7.87 - 7.94 (m, 3 H) 8.60 (d, /=2.56 Hz, 1 H) 9.74 (br. s., 1 H).
Compound 95: '"H NMR (360 MHz, CHLOROFORM-d) & ppm 2.52 (s, 3 H) 3.80 (s, 3
H) 3.89 (s, 3 H) 3.94 (s, 3 H) 6.39 (d, /=1.83 Hz, 1 H) 6.87 - 6.93 (m, 2 H) 7.00 (dd,

25 J=8.42,220Hz, 1 H)7.10 (s, 1 H) 7.19 - 7.28 (m, 2 H) 7.29 (s, 1 H) 7.66 (d, J=8.42
Hz, 1 H) 7.72 (dd, /=8.60, 5.31 Hz, 2 H).

Compound 97: "H NMR (360 MHz, DMSO-ds) 8 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, 1 H) 8.32 (d, /=1.83 Hz,

30 1H)9.24 (s, 1 H).

Compound 99: 'H NMR (600 MHz, CHLOROFORM-d)  ppm 2.53 (s, 3 H), 2.66 (s, 3
H), 4.03 (s, 3 H), 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, J=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)7.22(s,1H)7.24-733 (m,2H)7.36 (s, 1 H) 7.45 (s, 1 H) 7.61 (d, /=8.78 Hz, 1
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).



WO 2010/ 089292PCT/ EP2010/ 051244 NVR For a nunber of conpounds, 1H NWR
spectra were recorded on a Bruker DPX-360, on a Bruker DPX-400, or on a
Br uker Awsioce1088M93pectroneter with sta4 dard pul se sequentaP20iopserati ng at
360, 400 and 600 MHz respectively, us‘i]ng'CHLO?O:O?Md 50r DVBSO d6 as
solvents. Chem cal shifts (6) are reported in parts per mllion (ppm
relative to tetranmethyl silane (TM5), which was used as |nternal st andar d.
Conpound 1: 1H NWMR (360 MHz, DWVSO-d6) 6 ppm 2.11 (s, 3 , 3.80 (s, 3 H,

6.81 (t, J=Corhp &dﬁ],dll)6H)H NMP)%%O MHE3 CHDOROFDRM-d1 8 p [é% 2§'|7=@ @ .811(sH)

BN 65%49& 75 18 v 300 @y 2. 0% o a%ﬁﬁmﬁ?&owao e,

DVSO- d6) 6 ’D@ﬁ(tZH&ZiEIZ, BHW 444s,65H 2.58 8d,Hy=8. 73HBZOIH)S7 7B- AR (3, 83D)(&60 3 H),
6.88 (t, d(zi%gg%%mi 94(dtJ59 2.9 Hz, ,705-711(m2

H, 7.17 ( ngd\] 3 Hz, 1 37-7435 3 H,
7 90 (d> J-@OIBP(HEId liZ7HBHI\@M12$4Q%M BMS@-dsBd prm 214%Hp. 3 5 2drfpcuHy3 81 1H
N'VR 360 'VH% Dg/g@ﬂ@s ﬁ)m@m(@ 14@)ﬁ§16§JH%48$1292 H5)S7 34’3%% $083 a1(flfz, ¥=7. 1

(
Hz, : d,
2 o D 0P ab% i ds et 99 AT o R 2 08, Vg o4, TS (o
l\/lF_QD , 8.04 7=8&890NI.66Hz 3 M) §.28(B9-L.92 He, HH) BA@, (5.24HA) 1 Hgomeqs,ndH4: 1H

(400 M DU 08) ONBRRY S it or@rBaf Spnih i ¢33 Bg A0
7d04 - m 093Hm412 (k)3 HY6.58 (d.d=8 1542 1HR), 7.02 (4, /=8.0361z 1 H)H42X 17.38 ()3 7 60
J=8.4 7 1
oraund 5 ammgﬁw RL et Pe 418 ?ﬁﬂ%@% 5B @? "
RPN S 3 )59\ (o1 H 145 (b oeh optie 4 IR A6t T42 P r . o 1 ey
(dt, J=5.9,Cémfodid 139: %MMR23&SMH z{ DMISO1%) 8p1H}12478,(%63 l:%mﬂﬁz ﬁH)‘B,861 H,

b a0 (0 1% Bl s e hondk (385 T i bR b D

2.64 (s5 3 H7 (31D ’($4(t3]=+8)78 Hz728HI§933dd-l)] 8388534951,2 BIHIR, 38€(d85=5(12 J=7.1
Hz, 1 H), 94“%%0(;,% 9Hz lH), 7.00 (d, J=7.5 Hz, 1 H), 7.00 -

704(m16'¢6 3 2. , . 7.16 (d, 30J=8.2 Hz, 1H),738-
7.42 (m 3 @pmpcmn@asas "H NN (360 M:Hzg BMSQELS plm 0196HY, J&. 35 Hes6 H12H|)2

Corrpound 7 (’_%i"H')\' 3300 iz, HPQ’E@(&@%%W%H)%M& 33{)‘"?052@%8.1:(854 H)

NIZPGT

3.80 ( 3 lﬂgn l_% I-g % J=1.83
1 B I OALT B i 380 et o) 23610728608 HE, 13 (i
3 H 8. 23)9 (H) 8.06kh, 181483€ &, 1 )34 (br. s., 1 H) 9.73 (br. s., 1 H).
Compound 167: "H NMR (360 MHz, DMSO-ds) & ppm 2.30 (s, 3 H) 2.49 (s, 3 H) 6.91
(t, /=6.95 Hz, 1 H) 7.03 (d, J/=7.32 Hz, 1 H) 7.46 (s, 1 H) 7.54 (d, /=7.32 Hz, 1 H) 7.60
(d, J/=8.78 Hz, 1 H) 7.68 (t, J/=7.68 Hz, 1 H) 7.76 (t, /=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, /=2.56 Hz, 1 H) 8.77 (s, 1 H).
25  Compound 173: 'H NMR (360 MHz, CHLOROFORM-d) & ppm 2.44 (s, 3 H) 2.57 (s,
3 H) 6.82 (t,/=7.14 Hz, 1 H) 6.95 (d, /=6.95 Hz, 1 H) 7.31 - 7.42 (m, 3 H) 7.44 (s, 1
H) 7.48 - 7.62 (m, 4 H) 7.69 (dd, J=8.42, 2.56 Hz, 1 H) 8.64 (d, /=2.56 Hz, 1 H).
Compound 186: "H NMR (360 MHz, CHLOROFORM-d) 8 ppm 2.52 (s, 3 H) 3.94 (s,
3H)3.95(s,3H) 6.90 (s, 1 H) 6.92 (d, /=2.20 Hz, 1 H) 6.98 (dd, /=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, J=8.23, 531 Hz, 2 H) 8.45
(s, 1 H) 8.61 (s, 1 H).
Compound 187: "H NMR (400 MHz, DMSO-ds) & 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, /=8.8 Hz,
2 H), 7.66 (t, J/=8.5 Hz, 1 H), 7.98 (dd, J=8.7, 5.5 Hz, 2 H), 8.15 (d, J=5.5 Hz, 1 H),
35 9.48(s,1H).
Compound 190: "H NMR (360 MHz, CHLOROFORM-d) & ppm 1.35 (d, /=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, 3 H) 6.96 (d, J=1.83



Compound 8: 1H NWR (360 MHz, DVMSO-d6) 6 ppm 2.04 (s, 3 H, 2.38 (s, 3 H),
2.65 (s, 3 H), 3.79 (s, 3 H), 6.88 (t, J=7. 1 Hz, 1 H), 7.04 - 7.11 (m 2
H, 7.16 W0,200#@9B2Hz, 1 WO 2010/ 089292PCT/ EP2010/ 0512#¢TH)P2018/081244 d,
J=8.3 Hz, 1 H), 7.36 (t, J=7.4 Hz, 1H)4 "7.49 (t, J=7.5 Hz, 2 H), 7.86 (d,
J=7.7 Hz, 2 H), 7.89 (d, J=6.7 Hz, 1 H), 8.48 (s, 1 H). Conpound 9: 1H NMR
(360 MHz, CHLOROFORM d) 6 ppm 376(5, 3 H, 3.81 (s, 3 H, 3.85 (s, 3 H,

6.24 (d, J=1.9 Hz, 1 H), 6.92 (d, J=2.1 Hz, 1 H), 6.94 - 7.01 (m 2 H),
57.14 (s, 1a¥)1,HY7.00 ({dl./-898, R8HH,, LHH). 047(5212H)72532J%8n604{zH)2 H)77.52(s( d,

S0t L )2 b8 68973050050 1 1 s iy OBBUS RS MR (133%

1 H), 7. 25 Compdumd. 18 1HH NMR3607MBE., CHLORGFORME() & ppin, 1.74 @4.J€6.95 H=868 Hz,

(a0, 9275 ISP g gt Lo Bty BB e o 2
(s, 1 HP. Gdmpoln@d31(s 110 RVR(% 36D Mi(d. Cr.ERERORID d) 708 ddp824223.56412.3 ),

2.76 - 2.90; 0555311 . 3 H), 3.85 (s, 3
S a6 ot %12]‘7 %(Hﬂ-b@@ 533348 gr§702(2d|‘|)]2§6il§ $5). 3 H), (s, 3 H),

i 32 gmhouag 13 33Xt o3t SrubitoFBiil byrmi gy e 20
Conpound 123 H} B INVR A B56.6Mck,./-BIS@I6)H 6o pp(n 27104 Hs, 1 B) B2 -3.45(nf,sh 3 H),
S0 318U s sy g e g g g ) o

8.23 (sl0 1 #49 (c3J534()st 1H). Compound 13: 1H NMR (360 MHz, CHLOROFORM d) 6

m 3.84 (s 8 6 6. 97
(8, 225, 2, 3y D50y R Gy, B0y bl 27 DB (15, 1. (@
J=8. 2 Hz, 13-P9 (s.3 Hs6.00ds. 1728763 (4.3, 29 . 1 H). 794((6, (FB{Z H3.a7 3%,

. Conpound. i NVR=¢ 366, @r;/r(splq@l 12496 (s, 3 ,38653
E)o, 3. 09 (n@ ‘W“ i8 gol gﬂﬂ)ﬂ r% ﬁom@gn s),4 (H) 7.H216 (t, J(:8 8
Hz, 2 H), 7.53 (d, J90Hz 1H),793-799(m4|—|) 803(d,J:58Hz,
1 H), 9526 Blaymicdhgy 25 Conpound 15: 1H NMR (360 MHz, DMEO-d6) 6 pp 59
(d, J=6.9 Hz, 6 H), 2.47 (s, 3 H, 4.58 - 4.69 (m 1 H), 7.20 (t, J—8 1 Hz,
1 H), 7.35 AgScrdein@ofthe cdmbipynd?.oB&e(idyendiodd f& JrecrefasehmodilBhg(astivity H) , 7. 43
(t, J=8.8 Hz, 2 H), 7.74 (dd, J=8.6, 5.5 Hz, 2 H), 7.83 (dd, J=8.8, 2.5 Hz,
1H, 8244HM@tbad®Hz 1 H), 8.52 (d, J=2 4 Hz, 1H) 914(s 1H) 30
Corrpound 16 1H NMR (360 MHz, DVBO- d6). 6 m2.45 (s, (s, 3 H,
3. 86 . 6. 9P erame N GrricH qut pping £ BE??C@IF C@Hymgié GPPlz695r H, 7.14

(dg 2? (m \41141"} pe/grddm(ih DulbeBeds ModifZedtaglels M%dlﬁlg)/lllgtrﬁﬁﬁnbﬁurelj H, 7.92
= n

xRl ) kP SRR sd® AN 0

J=6.92, 6. Nerh‘lm[Felsupbleﬁmﬁ@d (V\ch ﬂ‘Vd—i)on?esiéilt}al amitd acids. GelH)w@re 2Pown 0.8r (m 2

H 7.40 (s, 54 (d, J8 8 Hz, 1 H) 7.62 (dd, J=8.60, 531Hz 2 H
7.69 (dd, Jcoéﬂgén&zmm 1 H 861 (d, J=2.56 Hz, 1 H).

2010/089292PCT/EP20§1{%/SQ§%§1‘%1§\§ PRy d%?sm 'é‘bé'%%ﬁ&e%@dm%%@@ﬁ ppm

1.68 (d, J=6,95 Hz (m.1 H
6.93 (dd, J289ANatyregdedigine 3: Eﬁl@@a eféls Vierﬂplawd4aa967wslizpl@m at abeyt lﬁ 57 (d,

g gl4a22l'52 cellkfinl 6nb %laﬁ briodio@d8Riohtof cémpbunds. Eﬂorgﬁoufas I@H)ﬁgh(ﬁl@d (&Mﬁﬂg cél%%’dm
ppm 3. 93 racgl% s 1%{5121 Zﬁﬂﬁpﬁgﬂ%ew@ Jo):3 %lwam%(?%vgtr?&en’ 1H 7.11

dd, J=8. 4225030204 Hbr 18 hojirs7TRAmedia wierd a@Byddzhy tivoH§pndwRA BUISAIBr AB4MHz, 2

; 20 (s, an% {%toél XEthy f%)c%%lﬂ%nds]w@ as§a§%gi by WsP2 (i prg’hiH}atl%n36 (s, 1

reagent (Roche, 1 644 807) according to the manufacturer’s protocol.

AG’

-

30 To quantify the amount of AB42 in the cell supernatant, commercially
available Enzyme-Linked-Immunosorbent-Assay (ELISA) kits were used (Innotest® [3-
Amyloid(42), Innogenetics N.V., Ghent, Belgium). The AB42 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 of 8000 down to 3.9 pg/ml (1/2 dilution step). Samples, standards and blanks (100 ul)



Compound 40: 1H NMR (360 MHz, CHLOROFORMd) 6 ppm 2.49 (s, 3 H 2.53 (s, 3
10H) 3.88 (s, 3 H) 6.72 (dd, J=7.32, 6.95 Hz, 1 H) 6.85 (dd, J=8.42, 2.93
Hz, 1 H) W0a10(#9203=6.95 Hz, 1 H) 7.14 (s, 1 H) 7.20 (dpCIap2eipiobizss 1 H)
7.33 - 7.39 (m 3 H 7.51 (d, J=2.56 H#21 H 7.60 (m 2 H 7.69 (s, 1 H
7.71 (dd, J=6.59, 0.73 Hz, 1 H). Corrpound 57: 1H NMR (600 Mz,
CHLOROFORM: d) 6 ppm 2.53 (s, 3 H), 53 (s 3 H, 7.00 - 7. 04 (m 2 H,
7.15 (s, 1 H), 7.50 (d, J=4.6 Hz, 7.60 (d, J=4.6 Hz, 1 H), 157.62 (d,
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99: 1H NI\/R 600 P o an .03
(S 3 ( Mrzp, &%ldh@@%@%h‘fo%t&“mm PinBe 6@115 eﬁpat 25@1@9&%6 C?dH)J g

L2 j ﬁt%ia{cg wefe ﬂé‘de%ifo efE(le Coateg pbﬂtqﬁ)he@ %tﬁwa%albmdsto incupgtc  conpound
1o %2 (1H NVRy(c26 8h Mtz ° CGHloRORORM v Yorfappm 2th5 AnfiSody2n)lod. @plek. 35 3 H)
7.

7..24 61 (d,
[ @%Wl%g s iipeasTiand slfhodissPubsh sty Psolestive dr-abahinden®s $5° 1,
2 H 8.64 (ebnjupal. (bdtidylated 44)8) wad@d2ai §/d0saRRRECHY £ERPZOAMNDSA PUeur@onpound
106: 1H N 6. 65
(ad, 15, o3 Rt TR o R G bRt i iS5
7.25 (t J=md2pprpriate yiyshpteps, & SreptavigingPemxidgsc-Gegugge ppas asld foploppd. 7. 78
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1 H) 7 43 (t, (dd
A O N i S Tt G S
9.19 (s, 1 d&ves@mmawiyiseiﬂm cofiduiiMBed @60c-Kimg, @Hhmﬁ]:lhﬂ-ldl)lbﬁlopmh)tﬂidfio (s,
3 H 3.85 ( J=8. 05
e, 1 vy 7 3l O Qachily oyl it ot ’%LfgﬁW%sdaz
J=8. 42 Hz, usegfo qetgmmnip @ale I@meTb@topﬁanQIherbottozn o thy corye (were f[lX‘F‘B togl 09zind g
‘[J)K/é 0636 6 d r@pg&zs%&o»y Qlﬁ'd theTeH @18 Efvas HixEl to mQQQQGﬁ{%&nts]{hE Meﬁ@&ﬁ)n'\ﬂ;z42
m
2.20 H a cprgpgup éshaa wz%qquor %ﬁ tl%kglélolog’fcaéaffi%byéw%%% B f@g 1 H)
7.44 (t, J—c&ni‘&tfdﬁonﬁvhldbe AB 9Spt{dddevel mFed@ed Dy49 %le, 2 H) 8.38 (d, J=5.12
The ICsq values are shown in Table 7a:
ICs ICs ICs ICs ICs ICs
Co. Co. Co.
AB42 | APtotal AB42 | APtotal AB42 | APtotal
No. No. No.
@M | M) @M | M) @M | M)
1 10.203 >5 5 | 0.063 >3 9 10.399 >3
2 10.022 >3 6 |0.077 >3 10 | 0.358 n.d.
3 10.196 >10 7 10.334 >10 11 | 0.072 n.d.
4 10.067 >3 8 |0.275 >5 12 | 0.023 >1




Y
NC—-H

H 8.50 (s, 1 H. Conpound 157: 1H NMR (360 MHz, DMSO d6) 6 ppm 0. 96
=6.59 Hz, 6 H) 2.12 (s, 3H 2.13 - 2.22 (m 1 H 2.73 (d, J=6.95
H) \80&&10((39293 H 7.05 (dd, J=8.42 1.83 Hz, 1 H PCOEPeap/03t224 83 Hz,
H 7.38 (d, J=8.42 Hz, 1 H) 7.55 (d,1%49=10.98 Hz, 1 20H) 8.06 (s, 1 H)
O (s, 1 H 856 (br. s., 1 H 9.73 (br. s., 1 H. Conpound 167: 1H NWR
0 MHz, DMSO-d6) 6 ppm2.30 (s, 3 H) 2.49 (s, 3 H 6.91 (t, J=6.95 Hz, 1
7 (d, 1=7.32 W1 H) 7.46 (s, 1 H 7 54 (d, J=2.32 Hz_1 H 7 60 (
Hz, 1 H) €68 (ic,, J=7. 68 |Hz, |1icd) |7 =7| 68 |Hee,, 1 HrcZ- 81 (d
2. 1 M) 7.85} 7.93C¢m 2 H) g JEQo56 Hz,| 1 5 8] 77
ggc(ﬁ&é&ndf*lit?t?! 1H Nwﬁge iz A @Fﬂommwg) PP St (s,
137 Hpd) 82 (M) J—7. 14 =6. 95 (1) |1 fM)y7. Bl
oy Rg )1 Rl 2
d)4 Goppm|2. 53 (s, 3 H)3B.[o@36d, 316) B.95 (95 3848 6. 900(s| 1 H)
, 332,20 1 6.198 (ddg, 458,44, 0 Hz, 1| 30H), /7 --7.38 (m
.68 (d1,62\ oty r|Z|_>|)3 +1H) 7.73(@3{‘)& _o.g%%, 5. 31 ,§? 20'{%6 845 (s 1 H)
1 [HY | Gdrtpound3187; 1H |NMR [((4D6 |VHZ3 DVSO- d6) 48 |ghtld. 49>3s, |3 H),
3 (d;J=5 6 Hz|, 1.26.4(d, | 3=3. 5k, g dacH), 72 33
m 2 :20 Grof 13-4 8 H4,35:L2 3990__6%3“, J=8. 5{220.6138,”, 28 (dd,
8.7, 5.5t 912 | 8>35 (W, J=536 [143281 19>3 35D 48 (s, 1 H). Compound
0: 1H NVR £36Q JMriz, CHLOROFORM: ¢ |6 fpm 135 ([, J
H 3.10 (5 95 Hz, 11 H 3793 (5, 3 H 3.P6 (
9gfbp@’ﬁﬁ€rp9m>é/ 051244 B9 1.9 |7 a8 (dd
: {0254 (t, >3=8.160 Hz|, 4@ [H)017.|32 35, [
J=8.05 Hz, TR ¢ (d JE8. 60 53T F, Z H | Conpound 191: 1H NWMR (360
MHz, C|-||_QQ(1:%9:>M0rW9h m?w 34 (d, 232888 1y ~35" H) 2.58 (s, 3 H) 3.09 (spt,
J=6.95 Hz, 1 H) 3.93 (s, 3 H 6.93 (s, 1 H 7.25 (t, J=8.42 5Hz, 2 H) 7.31
(s, 1 H 7.48 (s, 1 H 7.63 (d, J=8.42 Hz, 1 H) 7.70 (dd, J=8.42, 2.56 Hz,
1 H 7.78 (Bapbtdm8hd2alu&s. 18portir] inTable B, ﬂ&c(ada, wdre2abbblatdd, as hetdentagoapiband

194: 1H N ) 4 H 4.11
(s a1 o Y ioTo L o R e i gl Sl aguRy chnociyl, ¢ 1
4 H 7.50 -The gameidpl dspiyespois oties Jeegs OB 1yaed usinginos- lgrparisgressiey 8. 23 (d,
J=6. 95 hz, éhal'}l)sml)()iﬁl ce(tﬁia e‘]oi‘ﬁhe‘lc%nﬁ%l pl@)ttk& agag%mf%‘wg cét%ntréltlﬂn%e( 360 Mz,
DIVBOd6)6ppm2§ (s H) E% 679(s 1 H,
7.15 (dd, Jomppung. 4y H%rar&etﬂ)equ?tl%weﬁuseﬁﬂzd@e%me heﬂ?so exalyes 1 1), 7.71
(d, J=8.4 Hepordedih TaBledb 4rs avekaddd ICIOvddZs(s, 1 H). 15 Pharnmacol ogy A)
Screeni ng of the conpounds of the invention for y-secretase-nodul ating
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Medi um Nut r (e:(r)[t rICget ur ¢Chy- 12 Co. ICs ICs Co. ICs ICs
AB42 | ABtotal AB42 | ABtotal AB42 | ABtotal
No. No. No.
@M | M) @M | M) @M | M)
66 >3 n.d. 17 | >10 >3 49 | 0.020 >3
179 | >3 >3 106 | 0.010 >1 50 | 0.020 >3
180 | >3 >3 174 | 0.010 >3 121 | 0.020 >3
181 >3 >3 63 | 0.011 >3 171 | 0.020 >3
55 | 3.02 >10 40 | 0.012 >3 12 | 0.021 >3
190 | 0.005 >3 192 | 0.013 >3 97 | 0.021 >3
105 | 0.007 >3 20 | 0.017 >1 167 | 0.021 >3
16 | 0.009 >3 107 | 0.018 >3 25 1 0.023 >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 | 0.009 >3 2 1 0.020 >3 102 | 0.024 >3
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To obtain the values reported in Table 7b, the data were cal cul ated as
percent age of the maxi num anmount of anyloid Beta 42 neasured in the absence
of the tes0D20wmse2snd. The si gnoi dal doses\ response curve®CraEPeo1a0ai2yyed

usi ng non-1linear regression 5analysis \Wrh per cent age of the control

pl otted against the | og concentration of the conpound. A 4-paraneter
equation was used to determ ne the | C50. The values reported in Table 7b
are averaged 1 Ch0 values. The | Ch0 values are shown in Tahle 7h (n . d_ neans
not determ ped)| 1cY\O 2¢Q/ 0892921 144 yOCJ/ 52010/ 051244 | We,2010/QB9292-
145 - PCT/ EPROG.0J 051244 ) Metkod| 2 Scrneeni ng| was ¢d&foiled out uslng
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by I nvi trogei;%(c&%%n. >]30371 029 950’155%““ ng ? % Ser um 154? %ﬂﬁﬁ ted with

1 % non- esspAtta—amtneo—acHds, lr—gHptamfme 3 Friv Hepes—3b—wM—pertet | in
50 Um (unjtel/|nLy24en stibept omyci 7S50ilLdg/m >3 Ce| | s werl@2 grdik |t o>Aeal
conf | uency. T{}&g ENi was pef >| ng,a frodifijcafi fl t assay
as descri be ! égile otf—et| al (E%W%}:‘u i€ ?vr;u ci ne ﬁ\)%rﬁggi‘l c?lﬁy, cells
were pl ated| ith 208384t weB3D pl ate ato4p44¢el | S¥3&el | in YOO add3Pur d5(Ronza,

BE12- 725F) Bypp| gg®n e@wﬁth 1 %gjlu.@ghge Q&Q-yl roger,922539%90C24)>8 1{%

non- essent i mno acid (NEAA), penfcrt i S0—d m e —streptonycin

50i Li g/ nl i p72hel-pres t est_Bonpdohd ard.differentd®h ¢5t020 | >3
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5 % CQ2. 15[ Thenext[day the nedia Were _assayed py t Samdw ct

i mmuno- assayé? f 5P72A13430anld A13 ﬂtla 1.950 >A13t ot al LAY AT322 >30

concentrations were quantified in the cell supernatant using the Aphalisa
technol ogy (Perkin Elnmer). Al phalisa is a sandwi ch assay using biotinyl ated
ant i body ati3cWiedod 0 streptavidin coated donorbeads and anti body 20
conjugated to acceptor beads. In the presence of antigen, the beads cone
into close proxim tScreching wasociat’ra'ﬂdcnmusihgtSKé\IBimallsmaaglmgph@ABRé@SH1e

rel ease of @11{11 ng%t %IBMQS ﬁbu'i'@f&&'kfﬁﬁhf}é&%a idid 191?81‘11@8&%@&&8&.{3?‘? gy

transfer ssl on quantify

t he am)ént GMRAVEND Ti-pi ﬁézb@ﬂﬁl\@mwﬁ%é@hiﬁVltFﬂﬁ%&Wéﬁal 1034410884y specific

t2 815 ?885-2 g g@gg&ﬁ‘m’g%@f% ’%ﬁlﬁﬂé JFPIGAIRARHAR) @asn-CUeRliAAntifo hdgs, 1O
glut arnli:'ne ? n&l I?epesliS mM, penicillin 50 U/ml (units/ml) en streptomycin

50 ug/ml. Cells were grown to near confluency.

The screening was performed using a modification of the assay as described
10 in Citron et al (1997) Nature Medicine 3: 67. Briefly, cells were plated in a 384-well
plate at 10* cells/well in Ultraculture (Lonza, BE12-725F) supplemented with 1 %
glutamine (Invitrogen, 25030-024), 1 % non-essential amino acid (NEAA), penicillin
50 U/ml en streptomycin 50 pug/ml in the presence of test compound at different test
concentrations. The cell/compound mixture was incubated overnight at 37 °C, 5 % CO..
15  The next day the media were assayed by two sandwich immuno-assays, for AB42 and
Al3total.

Altotal and A42 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
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66 | >10 >10 106 | 0.024 >10 145 | 1.047 6.31

68 | 0.018 >10 107 | 0.025 >10 147 | 0.468 n.d.

69 | 0.022 >10 111 | 0.204 >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 | 0.072 >10 159 | 0.269 >10

79 | 0.076 >10 119 | 0.043 >10 161 | 0.155 >10

80 | 0.049 >10 125 | 0.195 >10 162 | 0.032 >10

81 | 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 9.12 167 | 0.018 >10




50only one of many variations that could be used to optim ze the |evels of
det ect abl e A13. For exanple, A1342 Iovveri ng conpounds were fornulated in 20
% of Captweab(wisozoa sul f obutyl et her ;173 cycl odext ri n) PCh/BrRatiI®f052R4 20 %
hydr oxypropy113 cycl odextrin. The Al34 124 I"ower i ng agents were adm ni stered
as a single oral dose or by any acceptable route of admnistration to
overnight fasted animals. After four hours, the animals were 10sacrificed
and Al1342 | evels were analysed. Bl ood s callected hy
decapi tati op andygys angggonahi ons|in EREA-t1rqeted| col |l ecti ondphesyc Bl ood
was centrifuged aé 190%&}9‘ flor 10|fon|at 4|C and [he pll&»ma recqvered and
flash frozen]ﬁf)orA % e 2] ysis. | e BP&T 1 &l bpved Nd. orPihe 4%l im and

hi ndbr ai n. e lcamepel (udm was renovedgavig |t e eft and ri ghipMhpeni(gaher e
wer e 15sepaf ated he I eft |hem sphere storedlat -1 f duantitative
anal ysi s of ?éégsto‘ggf;l..aofﬁé Hevel s 1%30‘}6}@%.’“ &(’)@m *pher'q\%g: O.Eb:rl%:eﬁ ‘:116—(—?1
phosphat e- buffoer 2diXxal i>ne (|PBS) bugd =0.0ahd imed| at el y 195 02082an dily i ce
and stored at.,-@8 Nt | hom)genl or_hi ochem ¢ a ) se

brai ns were ?C;u@%@njcdlibﬁ 10 vol 3%& b.@?z 0~ q>1£6 20 ‘f}g?‘?)is%?f “ﬁ%@j 150 MV
NaCl pH 10 (fbf2 nensk r and@enji ¢ ani A®d 5)>16r | 0.>110% B- [ ( 3 198 1175 6.76

chol am dopr ppyl Qg_@:;nat @gb- noni 0fgdlt PREPE e§]\l6| fpnat e | GEHABDYsI[N Lfd S

buf fered saftme[(TBSy (for—t ransgenrc—anrats)——cpnt ai img Tprotease
inhibitors F&ﬂch%ﬂﬁl 73980001 or 02698950001 10per gr am26% [10i48e, 8.2l gl for
0. 158 g braj g [agldeal| 58 @l jof 0. 419 PEA12 N I>1$)amol es were sonicated for 30
sec on ice at 20 % power out put 25(putse deJ- nogenat es were
centrifuged at 221.300 x g for 50 min. The resulting high speed

super nat ant e th n t ansf erred to fresh tubes and were optionally
further pur GO 2.0 Rt AP%ep. A portlon of the supernatant was

neutralized vmth 10n[g0201 Blénrl%a%ent C%l[h 1nvent1 i a\{\l%s us(fﬂ) twntl%smﬁl_s

Al3total. The obtai S

reverse 30 phhsshovinsmsit¢inatiedly d@oomtl;atmg bff@ady 1nMﬁ)malanm®lmsneh aprbuspeci fi c
i mmunor eact i atesnmbi qg%@

det ecti gn I&{%n%g?{;/é%gl%ﬁ%ét?& ggﬁl?éarblé o ut |orﬁélrﬂ5 ﬁ&% Btehrou h the
col ums at ADs alt@aaoflotalwe 6>8Pﬂ€ﬂtcé1f9dlﬁp%t10§é?r fﬁal)nb*eténassleﬁ tﬁwg%@mtbfrtessure

was adj ust ejg oa@rﬁfbrddbé@glhﬁ v éHted bsitshep B Omaaktr 8imifR té! FMS sl hurnans

precondltlor}ﬁ V‘\fr h]ilégm of 100 % MeOH, before equilibration with 1 35 ni
of H20. NorPTHEMRI | brain | ysates were Ioaded onto the colums. The

| oaded WO 2010/ 0891%[?‘,??ECT/ rElngleOn/ Oc5a1 Aé4 S%RT}E vere th(?ar ila shed tvI\/{ce wth
the first wash perforfed [R5 CBrosdg R R SRS th 1
m of 30 % etlkkd FEcthalll Kor cximplaPowiast binitté th, fArBémldz\M@‘Htgﬂgﬁtmwamhdm thto 100 x

30 mm gl asse b RES 1 QALK Whi B, “]éli)ﬁ el uate
was t hen traons:‘%erﬁlélg1 8 e%&c&laﬂgr#& %eagegane/ congent% t]gcél k@a spee Evac
concent r at c#2°Bl CAR §# a‘#i@alﬂSt@ré@ aHRytosa thet B syffygieny G(:Slgmﬁéaléb’rfé@iﬂer avddofaAP was
t hen resuspgpaeh the bidoll! B6d4-Fleha, Genek akreBryspREESE éGBF ~lofBraledi um ( Canbr ex
Corp., Wl kersville, 3 pl us Protease Inhibitors a according to the

manuf act urers reco Mmeddahiinnwhdibeciant adfn)dnﬂ‘sﬁ@tlcﬁmﬂhlﬂtA[Mz lAilv314£g agbnt h e

sol ubl fractllﬁ f tgﬁ g i 10 haonogenat es.. ayv %
Enzyme- i nk&d" ﬁ%ﬁ‘ﬁ%? BAREISAR IR (R FERERIH %\é% %?é%? reraawef%ﬂ%et est O
P- Anyl oi d( 1Akaaytivelntogenti¢cmonhld Tgifdr@tmlcseklgﬁumg ARG SA0B4EniEg HHBA was
per formed U%\xﬂ&l RS aRhRLEn BER e'd%‘?‘!t%’éﬂn%éknﬁé"rg Hetm QMM YeveRide gfbbr F%‘a Van
standards (a utlon 0 % e I C ? wer e prepa

Eppendor f th@&en (KU - Lewenl Belgam)wing 5o rwarkers.coie BRHTpRsPSSHES PP of Aom

tzﬁooo E 0 1. &inRad fﬂuttang@m%%%man 31151 Bl@?f&%ﬁﬁﬁr g{@%ng ‘@7‘1k75’1] M@ech@r)s e‘tl\@lr qgggided to
e an e e Cca ure an (0] e n| Zes
e g A R R AT T IR AT T IR R

over ni ght atut4o Getentabredﬁeﬁ dé¢psaioho fpprositiatsly 648 mbehaof agtapdlymmmr&

conpl ex. t i ubs e l.ective
ant | - AP antTssdy s g B P s AR A 9P P b A Bp3fh &€

bi ot i nyl at eluam@vemwl@owhm 1R@@e@1d hlapnesawithis theDadkcaym,Nposaspasiaeld and

i ncubat Ed fQhiteR RhitldlHR0dd With tHerlAMZdI%()vehﬁ%Q%én@w&é)éﬁﬁﬁﬁéﬁnanﬁfcoh{bgred to
anti bod rrt%I ol d-anti body-conpl ex, After bati on an [f%&oroprl ate wash
St

st eps, st EicaicA 1 Peytek Mt ysbickindpatia Iugl ofsalugle YueatabOBni n

| ater by an addition of Quanta Blu fluorogenic peroxi dase substrate
according to the manufacturer's instructions (Pierce Corp., Rockford, 11).
A



25 kinetic reading was perfornmed every 5 mnutes for 30 mn (excitation 320
/ em ssion 420). To quantify the anmount of ABtotal in the soluble fraction
of the brwprotvanseryenat es, sanples and s gandards wer e ada€et/FPe010/051244

JRF/r Al13/ 2-coated plate. The plate was 41"l owed to incubate over ni ght at 4 C
in order to allow formation of the anti bodyanyl oid conpl ex. The ELI SA was
then perforned as for Al1342 detection. 30In this nodel at |east 20 % Al1342
| owering conpared to untreated ani mal s woul d be advantageous. WO

2010/ 089292w0d1§Be q&&ﬁﬂtﬁ@@ 03 Rk 4dhita@ey, ﬁ&tﬁxhﬁlpw 8sifHEMS A NTréadaleat 8: C)

Ef f ect th tch- t t t Not ch
eI Rl R A
secr et ase tloweshgase dNdihe hournt OMEbﬂoﬂeﬁec@w&ibﬁ es&dbliflontai n (NI CD). Notch is

a signaling protein which plays a crucial role in devel opnental processes,
and thus conpounds /twpignl pfagegod tbrwhdastrinipAfé lostesingam vebfieghovanbut hieis

Not ch- prsoc e&ﬁﬂ%aﬂe @Pﬁlhr‘r/?l @a)ﬁa%nst &t uREGS @steﬁ%@ﬁgtﬂ B8 %he 1@9&9&@&&&%

ef fect of conpounds CD production, a reconbi nant ch sub stra{Be (N99)
was prepar er e?ﬁ@phoééﬂ wﬁgtnlg&p@poewqrg dormuategh i) %cﬁ mpmqa@r{ént

(V1711- E180)fobail dhéres Esftllod’éﬁirh? Qﬂbv@t%r aneh }% @yt PE&A@@@QNW
puririe umm CO |n|ng an

DYDDDDK
bt FLAG WoPE3 ﬁ“%h%?%ﬁ%ﬁt% Refe arRoinisBitsh Yoale ALy B PR atEaeGitbBhe: ePed
of 0.3 - 0.duicdfalotimostraiohsd patreightafasted mhmivdd Aftce paurdiononthefangeatsrevere
secret age an lhétd) na]é@k etls&z&%pa &g Jconmpounds 16, 18 and 106 of the

n

present 1nven ro s 1 ncl u a gamma secretase inhibitor (GSl),

such as (2S)- N42- (331§0Ma§ e&{&%%yd&aﬁﬁw&Ln&eﬁhﬁgm&at%nglﬁ{eﬁmmgﬂrafaqwe 1,1-

di et hyl et hyl ester
(29)- zyhydrcéklyctga_thgb@ﬁy quq_d[\)(@s)entiﬁpﬁqdm 1900 g fey-19.min at 4 °C and the plasma
20[ L( t18) 2, Bedhebed @urﬁhugo@eﬁmméa%&w%%s@@helwﬁ \bzﬁ;rtéﬁ%e&}[ ﬂo%fcué ]:I@?iugﬁ/]s <Ce)t hyl
- but anam est a an con ratjon o
e g oty S DB 5 PO b
(1, 4- dit5hi ofchamicdoThe h:ftdwnﬂ@hﬂﬁ:k@ds%&@@EP(EX/OERBﬂq.lﬂinﬁméénﬂyﬂQOP/ﬁeﬁDS
( Sodi um Dod e t g 1 e
substrate ceo(]\"][}[r{!rm§&l JV%fest ?éegﬁgh tgj% S?P%el% %}%[55&7&55 %thjp(i)lﬂgcg te?tbe a%H %ﬁfﬂ%‘, for 6 to
22 hours (H)PBSSbxEferoand immendisaely Giozowmen duties endsiercdot OGSt he maxi mal

amount of MdaRAGatifiefs bRRUGHRr AdM&t remai ned stable for an additional 16
h. Reaction products were 5 processed for SDS PAGE (Sodi um Dodecyl Sulfate

- Pgl é Acr Kl ani de Gabudd ®&ihs W@Me@ﬁspéﬂdednﬂ wve&hﬁfe@ obbatiDrA Bl 0& s wer eOI
probe t a ntl |n r secon ary
bt body - adirtaam et PN oA e ot HArares iR O BHfeT L
Bi osci encesc)holalnmdbﬂstep;d@;ldiméthﬁearhdnbmb] -dgsapancsudfoneas t( CEINRS) und s b(ucfﬁarqdounds
16, 18 and shilfe f}F BS) (for transgenic animals) containing protease inhibitors (Roche-

11873580001 or 04693159001) per gram of tissue, ¢.g. for 0.158 g brain, add 1.58 ml

0f 0.4 % DEA. All samples were sonicated for 30 sec 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 Altotal.

The obtained supernatants were purified with Water Oasis HLB reverse
30  phase columns (Waters Corp., Milford, MA) to remove non-specific immunoreactive
material from the brain lysates prior subsequent AP detection. Using a vacuum
manifold, all solutions were passed through the columns at a rate of approximately 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 H,O. Non-neutralized brain lysates were loaded onto the columns. The loaded



10 the present invention) inhibited the cleavage of C99 by gamm secretase,
whereas the production of NICD was bl ocked by the control GSI (DAPT or
Semagaceswat2p10/08eg it was denonstrated that conpounds PET/EPS01an612106 of
the present invention did not show an ¥Prect on the Notch- processi ng
activity of the y-secretase-conplex (production of NICD). 15 Notch

cel | -based assay The Notch cell-based assay was based on the
interaction of Notch and its ligand in a co-culture systemand utilized the
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t ransf ect i ofan@icttlees rsesomendhdiyn. cel | s were doubl e transfected with 3

| ug/ wel | pTP1-Luc (expressing firefly luciferase) and 0.3 ng/well pCW-RLuc
(expressing Renil | d'd quantiéyr ths amoudf dfekP4 i thaahidde fractjort sfahsbmat ed N2- CHO

cells e - C .
Compounge vy B et ot Rl B e LRSS kniPRE Sy REERSY
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compoung. L1 et B e A T-od out acoardi ng 10
ot ackur SRR bl OV ) MR RSB SRATESRBY T 1R PeeiRhoaphat o
Buf f ered Sadtibedy sdigesiedywbtdgnPas e tdmineg tud Buthe entigdR). oitegddte wasd
| noubat ed aty£80m LETRAE BLURRs 04 20iTfler bYIBLABIRIE dRelhithlin Dual -Gl
1Tefly ty

Luci ferase Reagent and the | uci terase acti vi was neasured by
readi ng t heamylpidregmderc EoBovinglthis mauhatiapdsubseqpard vamly sieps apd¢ctiveader .

Dual -d o St eﬁﬂ?i—&BQnﬁb&%%ﬁﬁigaﬁ%i&iﬂ?_ﬁte@%%ﬁb&a@cﬁfo@ vet | bRndyhie 483ni | | a
Iumferebse nal was mﬁgﬁr@ed. 1@@heéﬁ/§sults of @tﬁée tccp cel |l -based assay
wer e i rtlagr Rigsearch hepductnDedham: M) vpgeddef epst qeudgied (5 aWaBYEi s of

| uci f er ase @Sislajn srdadoullsw foieatwertalgeant iGoy-wahyleid-atib&APdorapldx Sefi@gacest at

fromthe NO%% af’lerlllaﬁcp g.S(%SI 1%%S %S sées g%trglvt'a\@iag eflfoernxl\l/ldal{s%- oenct ia eel XS wher eas
conmpound 187614 e prepspen? mvenqil h (s FOUNd“To be non-1 nii oy ory. 15 D.

Conposi t i oreddzdrfpllesed 3ot lageribignedilision of Quaita Bladluawednit pevsglhsut t hese
exanpl es r ?éu%%t?a%e 5&0%{{?{83@9 %nﬁfacfu‘i’ér‘@%@tr&c‘ti)onsngﬂ?&%é' _@'ogﬂ, B ford, I1). A
stereochem cally 1sonerTc Tormthereof, a pharnaceutically acceptable salt
t her eof23or et padiag pepersrmed Vet metenrior &) By (Faiation 320 calwil i f i ed
conpounds. zEzQ)).TWcmTl@a@hf;eeha ARloast SFANtEGI RaSe fallbleFRcfied sthabian of the
I nvention algo%loagénatgé, lsgnV%Ies %ﬁd ;jcgr?(la?ctisswér%taldgeed fo q&%ﬁ%ﬁ?ﬂtcgatédo plgt%. ’?Ee 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 A342 detection.

30 In this model at least 20 % AB42 lowering compared to untreated animals

would be advantageous.



Di - cal ci um phosphat e20 ng Lactose30 ng 25 Tal cunlO ng Magnesi um st ear at e5
ng Potato starchad 200 ng 2. Suspensi on An agueous suspension is prepared
for oral worprvesp9ati on so that each mlliliter 30cont aiPn$/EP2¢10/0512a% of
active ingredient , 50 ng of sodium ca]rslgoxyrret hyl cellulose, 1 ng of sodium
benzoate, 500 ng of sorbitol and water ad 1 m. 3. Injectable A parenteral
conposition is prepared by stirring 1.5 % (wei ght/vol une) of active
ingredient in 0.9 % NaCl solution or in 10 % by vol une propylene glycol in
wat er. WO PRLRLAOBIZOABGH iEA28KLY:051244 4. O ntnment Active ingredient5 to

1000 ng St earyl—alcohgl3 g-Lanol -he5 rol pudl5 g VWaterad 100 g
In this Exgnpl e, sgppiVespgnedi e(r;(t: clamape repBasad wi tg t heAg4oe| apastart | of
any of the (,Qﬂ?r_o C |.\ng tjote-he, en nyent i pko- | rt | .ar by
the sane arnoygt (oﬁgyﬂy &{8&%‘\) t he ﬁagengr?{j&ﬁ Eo/(‘f@ﬁéoundsNoRegégﬁr&b @‘I’C%ﬂ)
vari ations |are |noVieso |beMemgalr ded as| aMdepalr t Meenf | onm t he| sdtwe pf Mdae
i nvention. |lfosW | I89be obvd ous| thatsthe thusi dggeriped jnventipn maygbe
vari ed i n rmanypways—by—thoseskitHted—n—theart:
2010/ 089292PCT/|EP20910/[051044 |Cl ali hd | 1.78A clonpdund| of | # 8 nul 2P (I 99

104 110 97 16 58 95 105 104 96

186 52 82 17 106 109 181 104 105

97 71 102 18 54 94 141 87 89

157 77 100 25 76 96 63 56 90

95 47 88 30 96 92 59 97 95

10 106 109 31 91 102 58 89 105

11 91 99 40 77 102 54 101 104

12 56 101 41 93 87

C) Effect on the Notch-processing activity of the y-secretase-complex

Notch cell-free assay

5 The Notch transmembrane domain is cleaved by gamma secretase to release
Notch Intracellular C-terminal Domain (NICD). Notch is a signaling protein which
plays a crucial role in developmental processes, and thus compounds are preferred
which do not show an effect on the Notch-processing activity of the y-secretase-

complex.

10 To monitor the effect of compounds on NICD production, a recombinant Notch
substrate (N99) was prepared. The Notch substrate, comprised of mouse Notch
fragment (V1711-E1809), an N-terminal methionine and a C-terminal FLAG sequence
(DYDDDDK), was expressed in E. coli and purified on a column containing an anti-
FLAG M2 affinity matrix.

15 A typical Notch cell-free assay consisted of 0.3 — 0.5 uM Notch substrate, an
enriched preparation of gamma secretase and 1 uM of a test compound (compounds 16,
18 and 106 of the present invention). Controls included a gamma secretase inhibitor
(GSI), such as (2S5)-N-[2-(3,5-difluorophenyl)acetyl]-L-alanyl-2-phenyl-glycine 1,1-
dimethylethyl ester (DAPT) or (25)-2-hydroxy-3-methyl-N-[(1S5)-1-methyl-2-0x0-2-

20 [[(1S)-2,3,4,5-tetrahydro-3-methyl-2-ox0-1H-3-benzazepin-1-ylJamino]ethyl]-
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



A2 N Al. Het2 Heti A3JA4 (I) or a stereoisoneric formthereof, wherein 5 Het'
Is a 5-nmenbered or 6-nenbered aronmatic heterocycle, having formula (a-1),
(a-2), (awBnp1ofme2» or (a-5): ,Gl R2, (I\_J] N=G N-N (a-1)\ ReCaaPpopas24 R is H
or G _4dalkyl; R is H G _4alkyl or - '51_'4al kyl oxyC _4al kyl; 10R2 is

G dalkyl; Xis Oor S; @ isCHor NN & is CH Nor Csubstituted with

C _4dal kyl; provided that A and & are not sinmultaneously N, 15 G3 is CH or
N, Rma and Rmb each independently are hydrogen or C _4al kyl; A is CR3 or

N; wherei n 82 sSHS (badi@maDodetyl4alifa) @y heAed atA3 “@nfdr A8 nfi@Clhd haapendent | y
ore O O Shhe A Set e TR T O o Ly MRy BT Sf Mot N 20
(b-2): hours (h). Six-hour incubation was sufficient to produce the maximal amount of NICD

and the cleaved product remained stable for an additional 16 h. Reaction products were

5  processed for SDS PAGE (Sodium Dodecyl Sulfate - Poly Acrylamide Gel

Electrophoresis) and western blotting. Blots were probed with an anti-Flag M2

antibody, followed by LI-COR infrared secondary antibody, and analyzed with the

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 GSI (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 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 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 pg/well pTP1-Luc
(expressing firefly luciferase) and 0.3 ng/well pCMV-RLuc (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 included non-transfected cells and transfected cells treated



(b-1)(b-2) WO 2010/ 089292PCT/ EP2010/ 051244 Z1 is CHor N, Z2 is CR4a or N
Z3 is CHor N, provided that maxi numone of Z1, Z2 and Z3 is N, Y1 is CH or
N, 5 Y2 iwoCRmsor92N;, Y3 is CH or N, praqvided that maxi ROmEPR@0OF12Y), Y2
and Y3 is N, Rda is H halo; C _4al kyl /; cyano; cycl oC3_7al kyl ;

C _4al kyl carbonyl ; G _4al kyl oxycar bonyl; or C _4al kyl optionally
substituted with one or nore substituents each independently selected from
the group consisting of halo and am no; 10 K- 4b is H halo; G _4al kyl oxy;
cyano; cyclwBa GEiky DMSO Oﬁly_%bllféfhsmﬁda@ Rt Yerfaraft iafiot B6Ih b ichit@Ban@r nore
substituents each |nde pdently selected fromthe group consisting of halo
and ani no: FEMOENITCHARE. "cyano: G _4al kyl oxy; C2 6a|keny| or G _6al kyl
optional |y SUbStTﬁeLit glg r¥\§e a@s Was c%ﬂ?edoorut npc{o?(%lﬁgp ﬁl:aﬁli% 1 e S ﬁléttltllctlons

i ndependent |y se oup consi oxy ‘and
hal o; R6a iBrigdy, @di&wqres’msmd Wtjh é’BSvﬁPhbspbmf@ Hyffemd Saling), dwyssd bsthn Rageime s;

G _6al k?enqp};s'l rde)( Pﬁiﬂber%ra) taHﬁl%thEg‘ aF3EmAEmPBakr F&%b'ﬁlﬂeﬂ%s%te%%?e

i ndepen tl'y se ecte on1t e group consi st erid
C1_6al kyl oxiixed gtithRuadr(elp JugHrase Reagent ang the qﬁrq{& a%ﬁﬂrassﬁetl‘élwas c3 _7al kyl ;
cyclo C3 _Tabdted B mécah MieQ@tﬁlB@@dé'nce ti enaﬂﬂmrmwglaﬂzhm Multildbkl reader.

ﬁ?ﬁ“ﬁﬁﬁéﬁiﬁ%ﬂém@%ﬁ@pﬁﬁeaﬁ?ﬁ S“ i e ARG B RATREIRRRY  Ar

C _6al kyl oxygnall etas ategsdnrepyr anyl , cycloCB_?aIkonxy, and cycIoC3_7aIkyI
cycloC3 _7al kyl; cycloC3_7al kyl substituted with one or nore phenyl

25substlilt uent s obite residtsiof thuNetich celi-basediasday oveae oragresmeenh aith thedgdn ilteuent s;

pi peri dinyl ceu@éeqhnp Q%’sh @Me%'s@ 'omﬂcﬁelug@ﬁ%a P&H&&M% Qs%g%rlvs'sd vk

G _6al kyl oxy %I &, Ar; Aw; wherein
each pi peri HiHPT a%ﬁwacﬁw fr%ahepwwb IC?IHPWFi aﬁﬁ&y W58 ﬂ%ﬁ%ﬂ fmd HPerM
substi t ut edreypdchivalnayrcd¥ROEPSURS 1§ bEBpEcse@Ghvdnfide ReBE&amMdl Yy bsabect ed from
t he group COH%IStIng of

15  D. Composition examples

“Active ingredient” (a.i.) as used throughout these examples relates to a
compound of formula (I), including any stereochemically isomeric form thereof, a
pharmaceutically acceptable salt thereof or a solvate thereof; in particular to any one of

the exemplified compounds.

20  Typical examples of recipes for the formulation of the invention are as follows:

1. Tablets
Active ingredient 5to 50 mg
Di-calcium phosphate 20 mg
Lactose 30 mg

25  Talcum 10 mg
Magnesium stearate 5Smg
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 carboxymethyl cellulose, 1

mg of sodium benzoate, 500 mg of sorbitol and water ad 1 ml.

3. Injectable
A parenteral composition 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.



30C _4al kyl, C2 _6al kenyl, C _4al kyl carbonyl, hal o, and

C _4al kyl oxycar bonyl ; wher ein each Ar independently is phenyl optionally

subst i t utwo 20iodsomRe or nore substi tuer%és each i ndependentipp2@eloerted from

t he group consisting of halo, G _4al ky]1 Xy, cyano, NR8R9, norpholinyl,

Ci _4alkyl, and G _4alkyl substituted with one or nore hal o substituents;

pyridinyl optionally substituted with one or nore 35substituents each

i ndependently selected fromthe group consisting of halo, G _4alkyl oxy,

cyano, 0_4zﬁldwimenand C _4al kyl substituted with one or nore halo

substituents; .oxazo optionally bstituted with one or nore C _4al kyl

subst i tuentg?tw&rmgr\?@yﬁblm 089292P t 399‘58%051244 thi enyl optionally

substi t ut ecStmnyhalousiE)lor nore hal o Substituents; each R8 independently is H

or G _4al kyj, ﬁ ¢h RO independently js Hor G _4alkyl; R7 is H G _6alkyl

optionally sd‘bs rtuted with one or re substituents each 5i ndependent | y

sel ect ed f rWite hetrgjewip consi sting 16fg hal o, phenyl, and G _4al kyl oxy; or a

phar maceutigald:y acceptable additiqg9glgt or a solvate thereof. 2. The

corrpound according to claim1l or a ster e0| soneric formthereof, wherein

Het' is a 5-nenbered aromatic heterocycle, having fornmula (a- 1) (a-2),

(CI a- 2) I El’l (81-1)24)115 E(J);&niﬁlé Slcﬂrb@ﬁlgﬁfdleﬁabdﬁybe rdBllacb@ whthGthe Qmécl:ainkgﬂlt ;ofRAylio¥ the ]
_4al kyl ; i S substitu Wi t

G _4al kyl ; WPSPB@% %F@a@%&o %’ p%?ﬁ%‘“d%"e g, gt Prl}lf P oSy R “&ﬁgf‘%‘/ CH or

N, Al ild CRF the eNmpliedebmp®3ndss H, hal o or G _4al kyl oxy; A2, A3 and A4

each indep I i

and A4 ar e%ﬁ?ﬁ%ﬁe ggﬁatgﬁ's &gn%éd\lgaqggéw&ﬁg% @%ﬁgﬁ]i)&cﬁﬁ%roc%i é::‘\zn ng

formul a (b-imyension( B-wil: boretarty thatithe shusydleserited irpenition argabe zglqum@panm is

CHor N Y2Wgl @Rﬁ@sesﬁleusngﬂ-el,aﬁ Rda is H, halo; G _4al kyl oxy; cyano; or
C _4al kyl opti onal |y substituted with one or nore 25hal o substituents;



- 4b Kis H, halo; G _4al kyl oxy; cyano; or G _4al kyl optionally substituted
with one or nore halo substituents; R5 is H halo; cyano; or Cl_6al kyl

opt i onal Iwo=otwasp1oat ed wi t h one or re substituents eaenTlmdﬂp@ﬁnem |y
selected fromthe group consisting of ]é4 “4al kyl oxy and hal o; 30R6a is
C2_6alkyl substituted with one or nore hal o substituents; G _6al kyl
optionally WD 2010/ 089292PCT/ EP2010/ 051244 substituted wi th one or nore
substituents each independently selected fromthe group consisting of

pi peri di nylclaﬁﬁs Cl 6al kyl oxy, t et rahydropyranyl, cycloC3_7al kyl oxy, and
cycl 0C3_7al | .. tetrahydropyranyl; Ar; or CH2-0-Ar; -.-. 6b
Kis C2 6a1 gwcf%i—fé G\li)‘/lt(ﬂ one or nore hal o substituents; G _6al kyl
optional ly 53ubst| tuted with one or none silbstituents each independently
selected fromthe group consisting qzﬁwﬁl eyl , Ar, Cl_6al kyl oxy,

t et rahydropyranyl, cycl oC3_7al kyl oxn/k ycI 0C3_7al kyI “cycl oC3_7al kyl ;

pi peridi nyl; nor phoI i nyl; pyrrol it As’Rﬁ?8 t et rahydropyranyl ; 0-Ar;

G _6al kyl oxy; G _6al kylthio; Ar; CH2-0-Ary) S Ar; NCH3- Ar or NH Ar; 10
wherein each piperidinyl, norpholinyl, and pyrrolidinyl nay optionally be
substi t ut edy dtdre®BEMEic Meh@g&s%gﬂéﬁnt s each independently selected from

e 8, 15, Ll e g L L oo bom o

opti onal I y leavbst fotratleda-w,t(b-201(e-39r(amoe(shipst i t uent s each independent|y

sel ected frqm t he group consi stl ,Ng aof! hal o, 15C _4dtkyl ,..€yano, NR8R9,
nor phol i nyl R} 4a yT and CI Zl‘amfyT\ tbsti t ut ed Wlt o e or nore halo
subst i tuents pyri q:ynyl onaI\I_L ubgti t or nore
substituents ea ndepe en selMcted f%ﬂ‘th or oup consi sting of halo,
G _4al kyl oxy, cyanoR G _4gi kyl, and G _4al kyl{sufstitut ed=with one or nore

hal o substi tuent§ 20each |\npepe dz,ently is Hor G_4@lskyl; each R9

i ndependently i s or C _4al ky R7 is H G _6al kyl optional I y substituted
with one or nore substituepts each |ndependent(P§) sel ected fromthe group
consisting of halo, phenyl, and C _4al kyl oxy; or a pharmaceutically

accept abl e &dlleDD(al g8iyl; or a solvate thereof. 25 3. The conpound according

to claim1 gr; EH 1@103@1351 jhgreof, wherein Al is CR3 or N,
wherein R3 lQ ° fl 9 X kg &8Fg)>‘<aymA2 A3 and A4 each i ndependently are

CH or NO pr%visd‘edai(]n]at ITB.XI mumtw of Al, A2, A3 and A4 are N, 30Z2 is
CR4a; Rda ixidh oha.0; cyano cycl oC3_7al kyI G _4al kyl car bonyl ;

C _4al kyl ox pa(r’j%l:)(%n?/hI 4al kyl opti onal | y substituted wt h one or nore
substituents B dependent |y selected fromthe group consisting of halo
and ani no; G”is CHRN os CHubhialted waih @Gabkkyl;oxy; C2_6al kenyl ; or G _6al kyl

optional Iy SHOSLA it 89 ot EP oMot SinuFRRBS Sy A2l kyl o xy subst it uents;
15 G’isCHorN;
R'® and R'® each independently are hydrogen or C;4alkyl;
A' is CR? or N; wherein R? is H, halo or Cj4alkyloxy;
A% A’ and A cach 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):

R6a R6b
7
‘/A = NR
- N X
Z|1 ~ is Y! Y?
\22/ \Yzé



R6a is C _6al kyl optionally substituted with one or nore substituents each
I ndependently selected fromthe group consisting of Ar, C _6al kyl oxy, and
t et r ahydrwpyoswngh292 WO 2010/ 089292PCT/ P2010/ 051244 cyclPo*mPi@lIOMyizu

Cl_4al kyl car bonyl ; tetrahydropyranyl ;- I5 or RBRON-carbonyl; -.-. 6b Kis
C2_6alkyl substituted with one or nore haI 0 substituents; O_6al kyl
optionally substituted with one or nore substituents each | ndependent |y
selected fromthe group consisting of Ar, C _6al kyl oxy, tetrahydropyranyl,
and cyclo & mt;ﬂlsyN, cyclo C3 _7alkyl; 5 cycloC3 _7al kyl substituted with
one phenyl Il onal |y substituted with one or nore hal o substituents;
unsubsti t ut 6‘3{, ﬁﬁdl nyl; NR8R9; tetrahydropyranyl; Ar; or CH2-0-Ar; each
Ar |ndependénl‘sIQHosz@mmdleddmttmmahﬂmosubﬁZi tZitaed ZWis ¥; one or nore
substituents 1193?51 ependent |y selected fromthe group consisting of halo,
G _4al kyl ox 2 , and C _4al kyl substituted with one or nore halo
substi t dent 15(53@2@? I, optionally 10substituted with one or nore G _4al kyl

subst i t uentg! 1s<*GHBhNepwV&atM@?Axhﬁuﬁ%%fwt@ﬁaﬁfa‘{fhlsqme or more hal o
substi t uent s4a eac endent | Ci 4aL6%/ ?l{(each R9 i ndependently is
t

Ci _4al kyl ; ‘Ps @a XIYyFyaé‘Bt‘FY& kg YEE8oW !t h one or nore
G _4al kyl oxg, @Mﬂyﬁ:%ﬁﬁﬁ, oG 0pmlkd] p;bta:rnrmyeuﬁsnaﬁéd yitheaept mbte addi tion salt

| vat b di t I
o oL v S Ly TR SRTRRNAE, 8559008’ ok B
het er ochicl eR™ el hgjof Gr4aiklytoxyacsng; ¢eld)s -alkalk 8y Conalky-opyipnaRlyi sibstitated
G _4al kyl r des CH;
@ is CI¥I or\%%Rg u%grttlldtoﬁtsgg%mé%&gmf%ﬁb@ %%é%&é{d ﬁgﬁ;thiﬁl%iug %@Stgg I\fl;
wher ei n R3 hado ppd #@ine; or G _4al kyloxy; A2 is CH or N;
R’ is H; halo; cyano; C;alkyloxy; Cssalkenyl; or Cjsalkyl optionally substituted with

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

15  Cjaalkyloxy and halo;
R%is C,salkyl substituted with one or more halo substituents; C; galkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, C;ealkyloxy, tetrahydropyranyl, cycloCs_salkyloxy, and
cycloCsqalkyl; cycloCssalkyl; Ci4alkylcarbonyl; tetrahydropyranyl; Ar;

20 R8R9N-carbonyl; or CH,-O-Ar;
R%is C,salkyl substituted with one or more halo substituents; C; galkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, C;ealkyloxy, tetrahydropyranyl, cycloCs_salkyloxy, and
cycloCssalkyl; cycloCssalkyl; cycloCszalkyl substituted with one or more phenyl

25  substituents optionally substituted with one or more halo substituents; piperidinyl;
morpholinyl; pyrrolidinyl; NR®R’; tetrahydropyranyl; O-Ar; C;_salkyloxy;
Ciealkylthio; Ar; CH,-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  Cjaalkyl, Cysalkenyl, C;_4alkylcarbonyl, halo, and C,4alkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
C4alkyloxy, cyano, NR*R’, morpholinyl, C)4alkyl, and C,_4alkyl 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,
Cialkyloxy, cyano, Cj4alkyl, and C;_4alkyl substituted with one or more halo

substituents; oxazolyl optionally substituted with one or more C,4alkyl substituents; or



A3 and A4 are CH, Het2 is a 9-nenbered bicyclic aromatic heterocycl e,
having formula (b-1) or (b-2); 30 wherein Z1 is CHor N, Z2 is CR4a; Z3 is
CH, Y1 iswGHomwosd92Y2 is CR4b; Y3 is Cig Rda is H or halPQT/EP2010/08124K i s H,
hal o or C _4al kyl optionally substitut @ -with one or nore hal o
substituents; RS is H or G _4alkyl; Réa is Ar; or G _6al kyl optionally
substituted with one Ar; 35R6b is Ar c2 6a1ky1 substituted with one or
nore hal o substituents; Cl1_6al kyl optl onal ly substituted with one or nore

Ar SUbSH tuﬁ[&hﬂoﬂfonﬁ?zs&s‘ﬁﬂhtemﬁ[' thbﬁﬁ@ﬂé h%ro JuBstapensgent Ihy IZ phegyl |

optional ly supsk t ne or substituents each independently
sel ect ed fr%ﬁﬁ?ﬁ %P%Wﬁmﬁ%ﬁsﬁgflcﬁ@auﬂf hal o, G _4al kyl oxy, G _4al kyl, and
C _4al kyl seabb®R’ tndependantihisder 6Yatioyle hal o substituents; R7 is Ci 6a| kyl

opti onal | y 1§“ 'édgélﬁgltdgﬁoﬁalgn%b?ﬂtu%rv?ﬂ% &'rﬁdﬂe%ﬁé’sﬁ%ﬁté&ﬂe_ﬂt or_a

phar maceuti ca Ion sa solvate t 5 5. The
corrpounciS acl@dfmm@;ltkycsel@p@drﬁqn the ggoun eomeisiiepereliale; pheryh atdel eetkylaglyer ei n

Het' is a Ssresieng&dultall d&@éﬂ@@&@%oﬁﬁ&m@&mm@%&bﬁ having fornul a
(a-1) or (a-5); Ris Hor _dalkyl; 10R1 is Hor G _4alkyl; Xis 0; Rma and

Rmb each i ndependently are hydr ogen or G _4dalkyl; Al is CR3 or N, wherein
R3 is G _4al. Myie%mpo&a?d ao%BrcﬁrﬁgitoMalﬂlrEoﬁhteﬂ:Bisbﬁ@rldz forfh tﬁcﬂé&ﬂb&ﬂ’eﬁﬁh bi cycl i C

s Crun: maddl Sy afmpar e 0L R Berd Ml Sl i 8PF R 8l lor o
Y1 and 1¥3 aRels(H-lpr Gsalkyl;,CR4b; R4b is H or G _4al kyl oxy; in par t i cuI ar H or
met hoxy; R'is Hor Ciaalkyl;

R’ is Cy4alkyl;

XisOorS;

G' is CH or N; G* is CH, N or C substituted with C;_qalkyl;

15  provided that G' and G* are not simultancously N;

G’ is CH or N;

A' is CR? or N; wherein R? is H, halo or Cj4alkyloxy;

A% A’ and A cach 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):

R6a R6b
7
\| N S
d |3 |1 3
2\2242 \YzéY
(b-1) (b-2)

Z'is CH or N; Z* is CR*: 7’ is CH;
Y'isCHorN; Y is CR4b; Y? is CH;
R*™ is H; halo; C;4alkyloxy; cyano; or C)_4alkyl optionally substituted with one or more
25  halo substituents;
R™ is H; halo; C;_alkyloxy; cyano; or C\_alkyl optionally substituted with one or more
halo substituents;
R’ is H; halo; cyano; or Csalkyl optionally substituted with one or more substituents
cach independently selected from the group consisting of C; 4alkyloxy and halo;
30  R%™is Cyalkyl substituted with one or more halo substituents; C;salkyl optionally



R7 is C _6al kyl; or a pharmaceutically acceptable addition salt or a

sol vate thereof . 25 6. The conpound according to claim5 wherein Het' has
formul a (WOLP10/08929The conpound accordbg to cl ai m 5 whePerrEPRianas5t1a¢
formula (b-2). 30 8. The conpound acc i'ng to claim1, wherein the
conmpound is

2- (4-fluorophenyl)-1-(1-nmethylethyl)-N/[6-(2-nethyl-5-o0xazolyl)-3-pyridinyl
] - 1Hbenzi m dazol- 4- am ne,

6- f | uor o- N-JuBstivetch avidir d’ﬁe(cﬂ"rﬁfﬁb Riytktibre@sazen d}inaont k]l selectod-fidth e @obepy 1) -
i mdazo[1, 2- c r|d

et g O PSSy o lomy e Uy AR £y 5196 IOy Fbneny 1] -
1- et hyl- ld¢ch€hzalkyld agddC dratyl;rtetrab3d{opyfdnybriopbe@ii-O-Nr; [ 3 - et ho

Xy-4- (4-methepl-5 - ,

2010/ 889292@%%@%%@5@@%%’5‘“m Xol%%lgj‘%me%pc’faﬁl RTE M heny1) - N
[3 - net Ro xipbgitpedvetthgne-or-mye isebstiiuents qq@nmﬂrpmﬂent(ﬂsdwﬁdr@qreﬁhmrpup

1H benzim dc%@llsa @m@lﬁ&»ldm L AL 691@%1&9 aBifa rs[y%buamﬁ@gerah& form
t hereof or a rimaceutic ?cce abre 5a t|on S ?r a, splvate

t her eof . @YC%@@ aga@ﬁw dprg iRy g nylvm‘r W&H& dbrpound i's
2-(4- fl uort@@m@mydgyralnyi (O-Artref bykygdhiy 10, 6&1]@1[160 (Rr LAY ALD S- A KaAD-Ay 1) - 3

-pyridinyl] ﬁi nzi m dazol - 4-am ne. 10 . A pharnaceutlcal conposi tion
conpr|S|ng maceuti cal |y acceptabl e carrler and, as active ingredient,

a ther aeut whatinyeael pipetidingl, arpophatingf, and pquzitdjlmyi naay Qjﬂifohaiésdbd subatnyitedne of
claims 1 to, o&@&%nof% %Bﬂﬁ&éﬂ??ea%ﬁ %?e%bﬁ%ﬂ I}r Qe12¥d B AL ﬁﬁ)lug Cﬁis"tin %fg for

use as a nedlca ned I n any

for the tr atagts (br6a]ﬂiﬁ@deﬁt4aéwl%‘fb%1yalh§@a§%d or- 4aé1§ﬂ@i}’tcﬁl@ﬁniélel ected fr om

Al zhei mer ' syRdrs@aseh At 'hﬁ!é eﬁth[saﬂh@njrlrﬁp%ﬁ{ally"@ubﬁltﬁ@g R¥ith R dr Ak I Ment ,
senility, dugﬁntla d ia, Wt

cer ehr al oid 20
angi opat hy, SURHHWF fiErR epa%%ﬂv.sslect‘%@;ﬁﬂg eﬁmp&?aswt&@@moa associ at ed
with Parski nspplkyldiysepse, NRERemeptidlayb€s kel el @i falkybeitatianyd withl one

or more halo substituents; or pyridinyl optionally substituted with one or more

9

substituents each independently selected from the group consisting of halo,
Cialkyloxy, cyano, Cj4alkyl, and C;4alkyl substituted with one or more halo
substituents;
20  each R® independently is H or C;_alkyl;
ecach R’ independently is H or C\_alkyl;
R’ is H, C;alkyl optionally substituted with one or more substituents each
independently selected from the group consisting of halo, phenyl, and C; 4alkyloxy;
or a pharmaceutically acceptable addition salt or a solvate thereof.
25
3. The compound according to claim 1 or a stereoisomeric form thereof, wherein
A' is CR? or N; wherein R? is H, halo or Cj4alkyloxy;
A% A’ and A cach independently are CH or N; provided that maximum two of Al, A%
A’ and A? are N;
30 Z’isCR™,
R*™ is H; halo; cyano; cycloCsalkyl; Cyalkylcarbonyl; C)4alkyloxycarbonyl; or C;_
salkyl optionally substituted with one or more substituents each independently selected
from the group consisting of halo and amino;
R’ is H; halo; C;4alkyloxy; C,alkenyl; or Cisalkyl optionally substituted with one or
35  more Cy4alkyloxy substituents;
R*®is C|salkyl optionally substituted with one or more substituents each independently

selected from the group consisting of Ar, C;salkyloxy, and tetrahydropyranyl;



13. The conmpound according to claim 12 wherein the disease is A zheiner's
di sease. 2514. Use of a conpound as defined in any of clains 1 to 9 for the
manuf act we 20fo/@®9avedi canent for the m)l lé| ation of gammaPsEmPeiadsI2activity.

cycloCsralkyl; Ci_alkylcarbonyl; tetrahydropyranyl; Ar; or R*R*N-carbonyl;
R®is C,alkyl substituted with one or more halo substituents; Csalkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of Ar, C;salkyloxy, tetrahydropyranyl, and cycloC;_salkyl; cycloCs_salkyl;

5  cycloCsalkyl substituted with one phenyl optionally substituted with one or more halo
substituents; unsubstituted pyrrolidinyl; NR®R’; tetrahydropyranyl; Ar; or CH,-O-Ar;
cach Ar independently is phenyl optionally substituted with one or more substituents
cach independently selected from the group consisting of halo, C;4alkyloxy, C;_4alkyl,
and C,salkyl substituted with one or more halo substituents; oxazolyl optionally

10 substituted with one or more C;_4alkyl substituents; or thienyl optionally substituted

with one or more halo substituents;
cach R® independently is C_alkyl;
cach R’ independently is C_alkyl;
R’ is Cysalkyl optionally substituted with one or more Cjalkyloxy substituents;

15  or a pharmaceutically acceptable addition salt or a solvate thereof.

4. 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%is H or Ciaalkyl;

20 R'isHor Ciaalkyl;
R’ is Cy4alkyl;
XisOorS;
G'is CH;
G is CH or C substituted with C;_alkyl;

25 G'isCH;
A' is CR? or N; wherein R? is H, halo or Cialkyloxy;
A’is CHor N;
A’ and A are CH;
Het” is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2);

30  wherein Z' is CH or N; Z% is CR*; Z* is CH; Y' is CH or N; Y? is CR4b; Y? is CH;
R* is H or halo;
R™ is H, halo or C,_alkyl optionally substituted with one or more halo substituents;
R’ is H, or Cy4alkyl;
R*®is Ar; or C alkyl optionally substituted with one Ar;

35  R%is Ar; Cyealkyl 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,
Cialkyloxy, Ci4alkyl, and C;_4alkyl substituted with one or more halo substituents;
R’ is Cysalkyl optionally substituted with one or more Cjalkyloxy 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%isHor Ciaalkyl;

R'isHor Ciaalkyl;

XisO;

R'% and R'® each independently are hydrogen or Cj4alkyl;

Alis CR? or N; wherein R%is Ciaalkyloxy;

A% A’ and A are CH;

Het” is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2);
7' and Z* are CH;

7? is CR™; R™ is H or halo; in particular halo; more in particular fluoro;

Y! and Y? are CH;

Y2 is CR™; R™ is H or C\4alkyloxy; in particular H or methoxy;

R’ is H or methyl;

R* is C galkyl;

R® is phenyl optionally substituted with one or more halo substituents;

R’ is Cyalkyl;

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-5-0oxazolyl)-3-pyridinyl]-1H-
benzimidazol-4-amine,
6-fluoro-N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl]-2-(2-methylpropyl)-
imidazo[1,2-a]pyridin-8-amine .HCI,
2-(4-fluorophenyl)-6-methoxy-N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]-1-
methyl-1H-benzimidazol-4-amine,

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

including any stereochemically isomeric form thereof or a pharmaceutically acceptable

addition salt or a solvate thereof.

9. The compound according to claim 1, wherein the compound is
2-(4-fluorophenyl)-1-(1-methylethyl)-N-[6-(2-methyl-5-0oxazolyl)-3-pyridinyl]-1H-

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 to 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 is 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 modulation of gamma-secretase activity.



