WO 2010/ 049302PCT/ EP2009/ 063649 NOVEL PHENYL AM DE OR PYRI DI L AM DE

DERI VATI VES AND THEI R USE AS GPBARI AGONI STS The present invention is
concer nedwai2otv/magsrel phenyl am de or pyridyl am de deri patripre@9/obived r
manuf act ure, pharmaceutical conpositions containing themand their use as
medi canents. 5 wherein Al is CR12 or N1-A2 is CR13 or N, Rl and R2 are

i ndependently from each other selected fromthe group consi sting of
hydrogen, Cl 7-al k ano and Cl 7-al koxy: 10 R12 and R13 are
e ondent NGVEL BREMLIWBRGR B2 Bl affipe DFRIATGE S AYOCTRIR SRS o
hydrogen, Cl1_7-al kyl, hal ogen, GPEARIAGPNISEP koxy, amino and

Cl 7-alkylsulfanyl; R3 is selected fromthe group consisting of hydrogen,
Cl_7-al kyl, hal ogen, Cl_7-al koxy, cyano, C3_7-cycloal kyl, N heterocyclyl,
five-menbered heteroaryl and phenyl; R4 is selected fromthe group
consisting of nethyl, ethyl, isopropyl, difluoronmethyl, 15trifl uoronethyl,
cycl opropyl and oxetanyl; or R3 and R4 together are -X-(CR14R15),1- and
form part dfe@rdsemdnvertion el conntd ik/'fthQﬁVélQQﬁnyl\éﬁlde or pyridyl amide derivatives,
2010/g&%?OZPCE@EPZOO§/063649 2- X 1S

ted f t f
G SRR AR L IR PP RRRS ™ ©
th | ected f hyd Kk d dent |
From each ot A LBrSBY BEFT Bneeie 5rsG Fomer et sromyiF ogen. CL 7. al kyl
C _7-al koxycar bonyl, unsubstituted heterocyclyl and 5heterocyclyl
substituted by one or t wgrgroupd segected from Cl_7-al kyl or hal ogen, or

R16 and R17 together with 't 6mthey are attached to forma
cycl opropyl or oxetanyl ring|or tl|pgether forma =CH2 or =CF2 group;
R SATSN R

5 wherein
Al isCR"orN;
A’ isCR"orN;

R' and R? are independently from each other selected from the group consisting of hydrogen,

C,7-alkyl, halogen, cyano and C;s-alkoxy;

10 R'and R" are independently from each other selected from the group consisting of hydrogen,

C,7-alkyl, halogen, cyano, C; 7-alkoxy, amino and C;7-alkylsulfanyl;

R’  is selected from the group consisting of hydrogen, C;s-alkyl, halogen, C;-alkoxy, cyano,
Css-cycloalkyl, N-heterocyclyl, five-membered heteroaryl and phenyl;

R* is selected from the group consisting of methyl, ethyl, isopropyl, difluoromethyl,
15 trifluoromethyl, cyclopropyl and oxetanyl; or

R’ and R* together are —X-(CR'*R"),- and form part of a ring; wherein
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R18 is selected fromthe group consisting of hydrogen, Cl_7-alkyl, halo
gen-C _7-alkyl, C3 7-cyclo alkyl, C3 7-cycloal kyl-Cl1_7-al kyl,

10het er ocyol2gioo4bmer ocycl yl - G _7-al kyl, heteroaryl, hePeTERegi/063b4Y - al kyl ,
carboxyl -G _7-al kyl, G _7-al koxycarbonyl - C1_7-al kyl ,

G _7-al kyl car bonyl oxy-Cl1_7-al kyl , -2- phenyl , wherein phenyl is
unsubstituted or substituted by carboxyl-Cl _7-al kyl or

15G _7-al k %%arep[g ¥[J0§ﬂ QQ%MPCC?@?‘%O%W%W Cp@e@%) An% I\ITIIQBUbSt ituted or

substituted by car al RoXycar bonyl, "ahd
phenylsulfon% wherein phenyl is unsubstituted or substltuted by

car boxyl ang &ylaf%lﬂd@l?n@%wkf&ém%ﬂhbﬁh@;ﬂ selepigd from Bydipgeneorélig-alladet her are
-(CH2)3- and formpart of a ring, or R18 together with a pair of R14 and

R15 are - CREGHJIGH a@eﬂ]ﬂdé h&ét@@rﬂorﬁfeacﬁl dthétGeleefRd fFdnk ﬂlef%mlﬁa @hsidiingl$l is N or

CR19 and B2 is ided tha nost one 2|sN and
R19 and Ro-ar HOESHe Cﬁﬁé i) G seseitbofheroaby SaFa e pooniT st oup

consi sting of B&Mdyabgesubstﬁtgabylohybr twagrogpnseldeadddgem (g -alleyhbkydlogen,

C _7-al koxy, hal ogen-Cl_7-al koxy and cyano; R5 and R6 independently from

each ot her ar e, sgls ab f n,
G kot “(SoSRLRRLE Lo O B RopARY B AGRN QFloPIIofeh g™
cyano; andOP%aHYéaggObme‘@?ffOil‘mac&Ié <R’4:¢1§z g?@‘{ilhyl or ethyl, at least two
of R7, R8, RO, Rl and R' are 30selected fromthe group consisting of

C1_7-al kyl R'halsogasd ﬁ’aaiﬂas m%leoﬁs@hﬂ@/df,hy@ﬂogznact Koxyl, hal ogen- C1_7- al koxy,

WO 2010/ 0493025?%6%? 1-7-a yl %3 7-cycloalkyl, Cs;7-cycloalkyl-C,7-alkyl,

10 heterocyclyl, heterocyclyl-C; 7-alkyl,
heteroaryl, heteroaryl-C, 7-alkyl,
carboxyl-C;_7-alkyl, C,7-alkoxycarbonyl-C,7-alkyl,
Ci7-alkylcarbonyloxy-C, 7-alkyl,
phenyl, wherein phenyl is unsubstituted or substituted by carboxyl-C, s-alkyl or
15 Ci7-alkoxycarbonyl,
phenylcarbonyl, wherein phenyl is unsubstituted or substituted by carboxyl-C, 7-alkyl
or Cy_7-alkoxycarbonyl, and
phenylsulfonyl, wherein phenyl is unsubstituted or substituted by carboxyl-C; ;-alkyl

or Cy_7-alkoxycarbonyl,

20 or R'" and a R' together are —(CH,);- and form part of a ring, or R'® together with a
pair of R'* and R"” are -CH=CH-CH= and form part of a ring;

andnis 1, 2 or 3;
B'is N or CR" and B” is N or CR*, provided that at most one of B' and B” is N; and

R' and R*® are independently from each other selected from the group consisting of
25 hydrogen, C;7-alkyl, halogen, halogen-C, s-alkyl, C;s-alkoxy, halogen-C;.7-alkoxy and

cyano;

R’ and R® independently from each other are selected from the group consisting of hydrogen,
halogen, C;_7-alkyl, C;_7-alkoxy, halogen-C,_7-alkyl, halogen-C,; 7-alkoxy, and cyano;

and at least one or, in case R is methyl or ethyl, at least two of R7, RS, R9, R' and R are
30 selected from the group consisting of
Ci7-alkyl, halogen, halogen-C, s-alkyl, C,7-alkoxy, halogen-C,7-alkoxy,



-3- cyano, carboxyl, G _7-al koxycarbonyl, hydroxy-GC _7-al kyl,

hydr oxy- C3_7-al kenyl , hydroxy- C3_7-al ki nyI carboxyl -G _7-al kyI

car boxyl -vp _2610m4k:mnyl car boxyl - C2_7- al ki nyI : PCT/EP2009/063649
Cl_7-al koxycar bonyl - Ci _7-alkyl, G _7-al koxycarbonyl - C2_7- al kenyl ,

5C _7-al koxycarbonyl -C2_7-al ki nyl, car#exyl -G _7-al kyl -am no carbonyl,
G _7-al koxycar bonyl -C _7-al kyl -am no car bonyl ,

car boxyl - /- a no, I- i _7-al kyl,

Cl_7-al koxy ar b{:)a{rifX %r’@ 728?‘%51%% ocar bonyl - G _7-al kyl ,

car boxy| - Chydtoayih-afkall, lydeaxy@ an henyldurdbonyC i kinyhi kyl |

10CL 1l keeaniamic bl - lcndr ahibulard noiiaor bonyl - G _7-al kyl ,
phenyl, wherein %%Ms unsub or substituted by one to three

groups sel &tﬂé&‘of‘}’ Sgen Ytlcl77 QAIFWQ?Y opdrygsdlkenyt: G 7- al koxycar bonyl ,
phergy/| car bojlyJau(o\;w@'r&; mjge.tammyls unsubstituted or substituted by one to
t hree groups, sel rom hal ogen, . Cl,7-al kox ar hoxyl .or

CL 75 al koxSERPbdryt qﬁ%pﬁ%ﬂwﬂagﬂ_yg.Caw@foxyaﬂﬁ?@-r@m@ﬂﬁﬁnvgom@@%t [ tuted
or substi tuarbdxﬁyc 1orekyleantiho @ebagybCps-abeld, ect ed from hal ogen, Cl_7-al koxy,
car boxyl i nyl, wherein phenyl is
unsubst i tutbéa @%QW%{%%B%}' g%%%?%ﬂt ee’ g]%(gfups sel ected from hal ogen,
Cl_7-al koxyarb@?aylﬂbquﬂ(xir(%i-aﬂcy %&)y@%ib%b’hﬂl 7-afleydy _

pyrel i di nyj€7!aﬁ<rotz? ta@d@h&w@% &ﬁhﬂndBYJafwanﬂCm’hﬂéyﬁ substltut ed by

car boxyl , her .onés (g and are h en; or
phar maceut P i yfvl}fé% bl i WPyt P Mg RncdR HBBLEREPY ekt |
lposse;s ppaﬁlhﬂgﬁﬁlﬂlhiaaiox{;lcéalrbﬂﬁyYOr Ccns- @labiyo@woaplthey are nodul afj ors or

I gands o e GPBAR rec rtl € Cco unds are potent
GPoaRt agoRMBLTERE HEFIR bRl RS REE B, Bhtych 35 AR I HCER BES Pormn
heal t h. Foselestedfybm halagethe uikd:&}d c8baxdor €lirrathoxyesbonyht es nmai nt ai n t hat
abo 16 i ok i es
275 known PAehAT,PRARL R ) Bhell ATRALARENES oFRifullt by oo bre AR

appr oxi mat &tlgetgbiromohabieea; %be@lk@xstaérngylmr|qmﬁ§<05rﬁwb0%3 000 U.S.

residents H@d}llI%@fallqﬂ_ylpﬁhérkmqjlﬂﬁﬂtl@ﬁndu%sﬁtﬁ%d%‘?\é%hftlﬂlt&@ﬁﬁblﬁhgtoQHﬂé@ %r(ﬁfgs al |
deaths. In V\ést(gfr Bﬁ‘ajz:ﬂl @b %3/ d| abg‘es curreF(gBX (a af fects 6% of
the adult PAPGFLEP i %@@a e ket 148y ow by 6% per
annum Alt bgmgllimhdjiea“aeboauyBC@_elaﬂ@l, mherdaﬁpyﬂalhmﬁ*yltls sulisatultdiblly ¢apyoxyt,edi spose

particular individuals to devel oping type |l diabetes, the driving force
d & T @ASEY io d he di sease is the increased
gimnt 51?1@%? #fé&go?l% bmd%ﬁtﬁ eg]ndho %sfé?e)c/ﬁ%%\f)/\%etﬁlf eval ent in devel oped

count ries. About 80% of diabetics wth type Il diabetes are significantly
over weiogRharmacauicalipnacoppsabls seftodoBOE PCT/ EP2009/ 063649

The compounds of formula I possess pharmaceutical activity, in particular they are
modulators or ligands of the GPBARI receptor. More particularly, the compounds are potent
GPBARI agonists.

25 Diabetes mellitus is an ever-increasing threat to human health. For example, in the United
States current estimates maintain that about 16 million people suffer from diabetes mellitus.
Type II diabetes also known as non-insulin-dependent diabetes mellitus accounts for
approximately 90-95% of diabetes cases, killing about 193,000 U.S. residents each year. Type 11
diabetes is the seventh leading cause of all deaths. In Western societies, type II diabetes currently

30 affects 6% of the adult population with world-wide frequency expected to grow by 6% per
annum. Although there are certain inheritable traits that may predispose particular individuals to
developing type 11 diabetes, the driving force behind the current increase in incidence of the
disease is the increased sedentary life-style, diet, and obesity now prevalent in developed

countries. About 80% of diabetics with type II diabetes are significantly overweight. Also, an



-4- increasing nunber of young people are devel oping the disease. Type |

di abetes is now internationally recognized as one of the major threats to
human heawohoiom4pdve 21st century. Type || di abetes nmani PETEP2@0/0636abi | ity
to adequately regul ate bl ood-glucose | evels and nmay be characterized by a
defect in insulin secretion or by insuldn resistance. Nanely, those who 5
suffer from Type Il diabetes have too little insulin or cannot use insulin
ef fect iy &L ¥in 'Iﬂl%lrl{ek ng&%@ Pl rd §L8lo ngﬁché Pﬁeés?aﬂ/ﬂe i ﬁla%&eé &, t&de PIISSUES
to respond proper nous |ns resistance evelo

bec ausentolfnammatliypb@gﬁlaf@d o gne ofribe odiarghigets éo hewan bdsdtbiin the 3 laceabisyng age,
and havi ng hi gh bl ood sugar over |ong periods of tinme. Type |l diabetes,

soneti mes qahb BBy BaBft s8R QL inabaly ASYRRRcBlre @M BUR- os@mlscagmy y
beconei)g%ggr%rent ctg,rlﬁrf%eadulthood 10 However he incidence of type II

di abet BIRTIP R IoetiR ylin poer OB DY (RSUYN GRBLINCL NS HhOF™IY i n t he

bl o anffemﬁd)mérypamlsdlﬁﬂgst@«ms Sdoviéttlel frisaHh bf)é’annbhlhsl’esﬁsuhhld:ﬂ@étﬁvel}aﬂﬁhunlhob| em;
with fat net.a

f | 1
cause THyEnRaPLRTRmERRBRRI O pihliSidhed HpRE! prh RS SRRy hR) Ure.
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A fi rSta ha%ilﬁ%\%% lﬂ@é&hé@a% S RYSHE S Bhs 8@11?19(’1‘33;% I?éﬁB@tbé%@m@ﬂlﬁl Calid One

or inc nblnatlo apeutlc ents gen S may | nc e Insulin
or pharPEEnisehlcan devglop b RaY ags, (bbtjm@fﬁtd?@@é@nl ehecoanes appai¢nt dlgumg pdulthood.
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i ncl udq)rotemauétah_solsecﬁfelbﬁgﬁgemsd dsabetes ascligus plagoylserdashreatbiing complicasisss, 20
i nsul i qn&u??%%ﬁ@n%v\#(?‘ﬁ f%gﬁ& 41%6% ggéasg gl ucose-1l owering effectors,

such as uce glucose production fromthe liver;

activators of the peroxisonme proliferator-activated receptor y é]I:PA 3
such as t hdyphilladighdtesiip ediraniydreatqliat bever davebss Ai fHsiubP Y ofderamy;is Hieugh dict
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i nhi bi tOFS"SHEER 834°t négkc??%l}sh?% q AP %IPO%]I s Aivd %EARy agoni sts tend
to cause increased weight gain and edema. Bile acids (BA) are anphipathic
mol ecul es Whirtsht Tzlme@pw midhetsi meulin secrdiegdguese sudhrassupbonyivices tvéridi ingredsest or ed
| n dd1e ik RARASS A dahoREG BIERT ShRoldIBWAHALENUALANG,chAL AR foRfint Ohieh &Y

an |nportan role in e sol |za Ion and orp 1 on of |etary at and
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di ffESIrléU&pﬁﬁ*Q(BBAR 2 stidhaR S ROthiazb Ndth BEo AR WhithlenhARusnsfich idtRAspRrded back
to the LIver, vi

nt er ohepat t In the |
5 oS b i R S PR Pelfb T M Tyt o
of the decinesa absoci@bd métheptrontlyadvaklable Fr)éﬁiar)en&snﬁosmhipldmﬂlﬁromglum apart ner
SHR) , 9 0 -5-
Fopt bs SRR EAFuL ARBSELN RilkaNBbl tEhigRb A AR %Tﬁtﬁp% PARSHRHS -
bi osynthaEgitsofteleseIeepastveness. to sulphongheARIOVef hmt:hMethltr@nan ptegltl@crsrﬁ@ae TGR5,

M BAR QihiBR{ oftsn Wall ko c¥@int QERMrYbIEAeRAd PPRHY %@orﬁst@td%% ehic GRYPIES
receptor . ((GPCR) responswe to BA (Kawamata et al . Biol. Chem 2003, 5

278, oXuuehyzan andiedeiane et al., Biochem B ophys Res Conmun. 2002, 298,
714-719). GPBARL is a (H al pha)s-coupled GPCR and stinulation by |i gand
bi ndi ng calﬁﬁlesacakst(B)Aahtmpiﬁpaaﬁem)dlgdulaswﬂlalserewmbmeﬁadshd liver fienel evat i on

of ﬁ(ﬁ tr ﬁglgste 01 M §;[ored lt?ﬂl gsaﬂbtﬁae(ﬂl%F ﬁtll%gér oQ[He 8uodenurn and intestine to play an
important role in the solubilization and absorption of dictary fat and lipid-soluble vitamins.
Approx. 99% of BA are absorbed again by passive diffusion and active transport in the terminal
ileum and transported back to the liver via the portal vein (enterohepatic circulation). In the liver,
BA decrease their own biosynthesis from cholesterol through the activation of the farnesoid X

35 receptor alpha (FXRa) and small heterodimer partner (SHP), leading to the transcriptional



downst ream si gnal i ng pat hways. The human receptor shares 86, 90, 82, and
83% am no acid identity to bovine, rabbit, rat, and nouse receptor,
respect i WeDR010RBMR1L | s abundantly 10 expressed in the iPoT&EPRIOALIHY act ,
nonocyt es and macr ophages, |ung, spleen, placenta (Kawanata et al., J.

Bi ol . Chem 2003, 278, 9435-9440). BA iAduced receptor internalization,
intracel | ul ar cAWP productl on and activation of extracellular

si gnal GPBARL
wee fotder g b ERaRT b B éjs PF68 i oL A e 6 ol himans
15 and chelgkfctod ( Kawamat a et aI . Biol. Chem 2003, 278, 9435-9440), and
BA treatnent suppressed LPS-i nduced cytokine production in rabbit alveolar

{rﬁC{ ogh?gemﬁ%mm URRe fERruke @&%&& TERY, %/%BAIG ofBEBARLs wlhesss If[é@élﬁ-l sa&ﬂﬁfea

a 11 e Cl as ans Press nmacr ophage |V

GPBAR1 .28 Pr?a -PrRCIN cowe %ﬁeﬁt%@? %aigmﬂswsg B&J@@Waﬁ%@ a&, 2&% of
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695- 70 etected 1 n chal angi Igﬁltes of rat
liver (¢itifxto, OBiI@eW@hxt 18}, GPH P USRELE Pl AeFNeCtive o SPBIRL is aBuimlantly
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chol angi ocy I secretio

PR S SR e R T M R
medi catciAnP pmziluanmrssmdl a@tmzh(dneﬁ’teatra@llhlav gigfal-regulatcBRBARL in GPBARI espedsing
intesti %réﬁa%gﬁgl ne cell lines fromhuman (NCI-H716) and nurine
(STC 1, agn) orirgrn’(Maruyama et al., Biochem Biophys. Res. Conmun.
2002, 298, 30 714-719). Stinulation of GPBARL by BA stimul ated cAWVP
product i on GRBAR] waprsdde b sbundanthpeeressedin merqcatesseacrephegevrian fyeened

} hgis génﬁf?%/bbhtﬁl@llﬂ%arhﬁﬁ eﬁﬁBﬁrﬁP!d?rCﬁ@‘m Qhwmn%lggk%mml%h?ﬁx ﬁfeé(tge{é[_ré) 1 cel |
(Kat Subessag LP sy okl ns;pwgctlﬁérégﬂg hiyFo lopgoPhasss anshimaG P
Recept Qeﬂ§@@@¢sfsing|GBBm$ Tl%@@dde@@gg&wtamdlewldam buppedsh eficang@gogheger i nent s

secr ot bp S T Rbd R ERRARY, RSB FPG Ol RaaEBRR BRI B Pty &'
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hunans bile selfsdled o Bciass lﬁllgtfq‘catlilléthéMPoP@é@ &fﬁcﬂcav@wslr@@éﬁhwmt BWIEHIdeases
in pl agrend &M@ih‘éhﬂfmﬁeBxﬂdeE(N@))tsbﬁthﬁéé (KRaEEHRFu BNy 0O iBN6eL7@d). . GQut 1993,

34, 12 tid t ed t ndoc |
a5 bodRrCREHIHGTRA R PehaRided i iy Braaea’s ol gt e o t?ipééﬂ@@m ranner
in humsp}(yb(rleeﬁnﬁmmh 21]08 31aneay). Woplﬂblc]lﬁ&(hcldk;%ﬁl@h agnirelithetihefic adid,
PR | IRALAL AR SAGTRISHS SRSl ShEAREGRS! R TRE L8 BRGRF T Y

for“normnma l"'ucose ion TEMREN Exe

benef i d‘)lllalﬂOE’f fiestrgmary, @P@b‘éllegoam@ besigeyt apmftqml@ reg W)l asnmdetalsled gl ucose
di sposq}lechglsﬁqlpgﬁ(g%étgql‘;eps gl ucose production, 3) reduced gastric
enptying, 4) reduction in food intake and 5) vvel ght loss. Mrre 10 recently,
much research has.been focused on the us -1 in the tr ment of
condi t i ons GHRAR] scraEmedsgchexgalsiter CF%B? P s fegm E%@an @B@%ﬂﬁg@ and
appet i treur@@BTal 1,BIUsat)ioeleih (Mirahahdaerq/JBsrase, Bdopfz}bsamrao@munandoz;ilzggas es

Sci S0 NG OB SRR BRI ph i e AT, Prag ORI s PsBens oge. 5
377- 385ntrmﬁull&/b1mreams ik AMDiuggested thveBAbmayReduccRby seczﬁﬁﬁy ofZluc@gert1ikg .
However ng‘.éﬁT -9, 1f4etd, a%ﬁ{? Jio‘ﬂeof*dPE%Ri"bgﬁA {nf %ﬂ%ﬁg 1Sse'cfeﬁb£%f’§féel to

dlfflcg stration in vivo sta re ore
nol eculcelly ﬂ%ﬁtsvéﬁlatfﬁélll ﬁﬁ?ﬁ@% Rinehyst Rese Cemprun! 13&?,r3§ét3l99) Reecntoicr eases

(le P- 1d%§§di§é1ty%bs ba&Y d@ﬁorﬁﬁ@fe‘el'by'lﬂ\mﬁﬁ@ﬁff@ﬂée leﬁﬁh@nt‘é Q\Eﬁ&% ﬂﬁv@cﬂec{:ﬂh@ﬁﬂeﬁh&ﬂs or
is ers desc ove etes S ur.t her

ST ati o g ehaii R tgitcp T reph &SR of L ek Lhfrrh OB idepand
20 net ahalGRBAR haicdiveed GLEE dekdssexiegl té &t vich. @b tHeHEdted @ndcalanly pgrilsalmt
cholic acid gained | ess weight than control mce on HFD al one i ndependent
of food intake (Watanabe et al., Nature 2006, 439, 484-489). These effects

wer e i ndependent of FXR-al pha, and are likely to results fromthe binding
of BA to GPBARL. The proposed GPBARL-nedi ated nechanismis |leading to



t he subsequent induction of the cAMP-dependent thyroid hornone activating
enzyne type 2 (D2) 25 which converts the inactive T3 into the active T4,
resul ti ngworeotomg9z®ei nul ati on of the thyroid hornone recepr@rP2emadcisronot i ng
energy expenditure. Mce |acking the D2 gene were resistant to cholic

aci d-induced weight loss. In both rodetfts and humans, the nost

therm)genr cally inportant tissues (the brown adi pose and skel etal muscle)

cpaart Sl B A Shap Rt SO BT REH S PEFRURS + 0% rRipi P s Tl )
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It is therefore an object of the present invention to provide selective, directly acting
GPBARI agonists. Such agonists are useful as therapeutically active substances, particularly in

the treatment and/or prevention of diseases which are associated with the activation of GPBARI.
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"C3_7-cycloal kyl" denotes a saturated carbocyclic group containing from3
to 7 carbwo 2ateasio2zsuch as cycl opropyl, cyclobutyl, cyclPoparegoo/o6zsye! ohexyl
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as defined herein before wherein one of the hydrogen atons of the |ower
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group with 1 to 4 carbon atoms. Examples of straight-chain and branched C;_; alkyl groups are
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, the isomeric pentyls, the isomeric

hexyls and the isomeric heptyls, preferably methyl and ethyl and most preferred methyl.

The term “lower alkenyl” or “C,;-alkenyl” signifies a straight-chain or branched chain
25 hydrocarbon residue comprising an olefinic bond and 2 to 7, preferably 3 to 6, particularly
preferred 3 to 4 carbon atoms. Examples of alkenyl groups are ethenyl, 1-propenyl, 2-propenyl,
isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl and isobutenyl. A preferred example is 2-propenyl
(allyl).

The term “lower alkinyl” or “C,.7-alkinyl” signifies a straight-chain or branched chain
30  hydrocarbon residue comprising a triple bond and 3 to 7, preferably 3 to 6, particularly preferred
3 to 4 carbon atoms. Preferred alkinyl groups are ethinyl and 1-propinyl (-C=C-CH).



The term "l ower hydroxyal ki nyl"™ or "hydroxy-C3_7-al kinyl" refers to | ower

al ki nyl groups as defined above but having at | east 3 carbon atons wherein
at | east woeowmiospive hydrogen atons of the | ower alkinyl Pgrawpponoscicepl aced
by a hydroxy group. Anong the preferred | ower hydroxyal ki nyl groups is
-CC-CH2OH. 5"Ami no" refers to the groug--NH2. The term" Cl_?-al kyl am no"
nmeans a group -NHR, wherein Ris lower alkyl and the term"lower alkyl" has

e pr v oYl SRR aneR s TRE R PR S RAR R 0T O
| ower &bkipining &Qupas3 tas/ debampsempeneh #p Q)@fqpr@yﬁmrsbbntyb N‘ECIOPGII’[WECWWQ@T

atonms Qf . Lh&ti0 all gfg[rr&yg 8i pced by 10 carboxyl. Preferred | ower
car boxy %&@pi’g}ﬁ%ﬁs g)rf)ee- M%k’ CH2- CH2- COCH. The term "I ower

b | al k | | | | |
e R T I R BB
al kenylas gefomyga Hegeifi ®poacetcrbin (ﬁl@l’df@lwﬁydr&g’eﬁfa&frﬁm&hé)WGr ?HJYE gpoylbad kehytd

- a |
o Doty e, Phe it Hoer cvcloal IS FBhos S LHERRCR 8RR ¢ seinbmayt,

before wherein one of the hydrogen atoms of the Iower al kinyl group is
repl aced bylhedeboXgwer dkafyEror E61+-alkexy crefdyesoythalgkiumyO-Br whgreinR is lower

- CC- CH% thm@m{ %%r ARy %@{hfa%@wlousﬁseg@én Elgﬁlfﬁaﬁé%x&%l&ﬂf loWBe term

"l ower r boxyl al kyl am nocar bony or "carbox |"am nocar bonyl "
refers aﬂ@X&ﬁ%@é aFORPPx R stheay; %@H’PQBB\}@)WX& Brba’@éwottwyr\w BY©XYat ons

of t(he apdidro-batoXyPpRRritty heploxgedd byhogkar boxyl - C1_7-al kyl . Pr eferred | ower
car boxyl al kyI am nocar bonyl group is - CO NH- CH2- COC]—I The term"| ower

car bonyl - s LIS St Bl or o SRERRI e i S Bl BFR. sprereipR
hydr ggemloavteo akybdindttlhe tdmm/écrwal dﬂwl” basathp preszlqu@b'l gm@drnbynng Exarélp;e; olf (ljov\vlveerr
cg?lroogy#ghgl% %18%15%%%@% }gr(osﬁ&q%? %%g %ﬁ{l g—( rre- The term

“carboxyl -G _7-al kyl -(C 7 aI k(y)l am no) -carbonyl -G _7-alkyl" refers to a
| ower al kylTh§t&ap W@fﬂ&l@ge@ﬁl&y fort Reoggiut ogelkYareks terloveretliidwerursiary |
gr oup ld%ﬁﬁ&pzib’wedzhl@tém sAe0¥Nd ofGhe Rydbkyl atbfas of tl beamyug)fmqﬁ@ qu'ded Jbyf or

IR %‘hﬁ”fbb‘r{h@ﬁ%b@}qg@%%{ brifsrabny e AfteBk e b B or
"Cl_7- allalo(gmgatat loumy hikyt gbepsart triflvvgogethyl difﬁﬁrﬁ%t\]mletrélumr&thﬂ 2.2wer al kyl
and U heh i onESo AL anchaﬁmroﬁf‘e%%m D B 6ORG iR of 1 T e

Iovver oxycar bony ps are nmet noxycar or’ et hoxycar bo he term
"| ower capdetkly daelbaed:| aI kyl" or "Cl1_7-al koxycar bonyl -C1_7-al kyl " means | ower

20 The term “lower halogenalkoxy” or “halogen-C, 7-alkoxy” refers to lower alkoxy groups
as defined above wherein at least one of the hydrogen atoms of the lower alkoxy group is
replaced by a halogen atom, preferably fluoro or chloro, most preferably fluoro. Among the
preferred halogenated lower alkoxy groups are trifluoromethoxy, difluoromethoxy, fluormethoxy

and chloromethoxy, with trifluoromethoxy being especially preferred.

25 The term “lower hydroxyalkyl” or “hydroxy-C;.;-alkyl” refers to lower alkyl groups as
defined above wherein at least one of the hydrogen atoms of the lower alkyl group is replaced by
a hydroxy group. Among the preferred lower hydroxyalkyl groups are hydroxymethyl or
hydroxyethyl.

The term “lower hydroxyalkenyl” or “hydroxy-Cs_7-alkenyl” refers to lower alkenyl groups
30 as defined above but having at least 3 carbon atoms wherein at least one of the hydrogen atoms
of the lower alkenyl group is replaced by a hydroxy group. Among the preferred lower
hydroxyalkenyl groups is hydroxyallyl.
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The term “lower carboxylalkylaminocarbonylalkyl” or “carboxyl-C; ;-alkylamino-

carbonyl-C;_7-alkyl” refers to a lower alkyl group wherein one of the hydrogen atoms of the
lower alkyl group is replaced by “carboxyl-C;_7-alkylaminocarbonyl” as defined above Preferred
25 lower carboxylalkylaminocarbonylalkyl group is -CH,-CO-NH-CH,-COOH.

The term “carboxyl-C;_7-alkyl-(C, 7-alkylamino)-carbonyl-C,; 7-alkyl” refers to a lower
alkyl group wherein one of the hydrogen atoms of the lower alkyl group is replaced by
“carboxyl-C, 7-alkyl-(C;.7-alkylamino)-carbonyl”, for example a group of the formula -CH,-CO-
NR-CH;,-COOH, wherein R is lower alkyl.
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salts" refers to those salts which retain the biological effectiveness and

properti es 10t (he-d regkbaeadoyl-¢ LAk AICHS-a MM ERo RESLABL-QL AIRTF £k Yo OF
otherwi se undesirable, . ,
a lower alkyl group wherein one of the hydrogen atoms of the lower alkyl group is replaced by
“Cj7-alkoxycarbonyl-C, 7-alkyl-(C, 7-alkylamino)-carbonyl”. Preferred group is -CH,-CO-

NCH;-CH,-COOCHs.

The term “C,7-alkylcarbonyl” means the group —CO-R, wherein R is lower alkyl as
30 defined above.

The term “C,7-alkylcarbonyloxy” refers to the group —O-CO-R, wherein R is lower alkyl

as defined herein before.



25 The salts are for exanple acid addition salts of conpounds of formula I
with physiologically conpatible mneral acids, such as hydrochloric acid,
sul furi c woi2d10/eedokur ous aci d or phosphoric acid; or w POT@EPEMIO636AT] dsS,
such as net hanesul fonic acid, ethanesulfonic acid, p-toluenesulfonic acid,
acetic acid, propionic acid, glycolic-atid, pyruvic acid, oxylic acid,
lactic acid, trifluoroacetic acid, citric acid, funaric acid mal ei ¢ aci d,

mal oni ¢ acidy L T S I TR Mﬁr}gﬁi aci d,

succinic aC| or sa C aci I'n “ad acceptabl e
sal ts dewyersékydgeps adl d¢ﬁ1md1 akhddd whenminginean thmluﬂigm@tm@f tb¢ larergikghaiogpbase
to the 1§ fe%?ac@d:bgcl $§h<81&a%'h&16§9 A'i)?éf‘el%ﬂ 1oRRE 9@{5}1c§rb9ﬂ§1%xye{1ﬁyllg9’§u Ruepar e not
limte ium potassium |ithium anfronium calclum nagnesi um
salts éﬁél@ TIke Salts derived from organic bases include, but are not
limted to salts of primary, secondary, and tertiary am nes, 35 substituted
am nes inchdhﬁglﬂﬂkﬂﬂahbymﬂtﬁﬂ&ﬁ&mgmgymwﬁLGGUEdwmﬂ@mesdspMﬁ@Lc am nes and
basic ion WD 2010/ 049302PCT/ EP2009/ 063649 - 13- exchange resins, such as

i sopropyl ami,n ) MY I €n> l

tripropyl a?hﬁgerm dr%lrergng?&ﬁoql S?%}lglﬂﬁeeg% ES:SQ? neRx/hlgl;Feuﬁ‘mé ?Sg‘} pe¥| di ne,

pi peridine, polymne resins and the |like. The conpound of formula | can

al so be prdderern fowpepheay kol entiphersii@neslkyBarafers (0 lomey afsybgronpees
phar m%ﬂﬁé@@dow WASEEPLARIE 0R@b L the %d@gapauﬂﬁ of afe 16%'%5%1 glro@;fi@ réf18ca by

ngr R %& ggagl?prf@e §B?Wé£f§‘ﬁcrg%¥no%€‘”g?ﬁ‘ %@ﬁtgétnﬁrfrﬁﬁ?éreggﬁal S%pr f‘ﬁ&‘! | vt ed,

manLd agieupsnge onaglesphetictegn t ake pl ace e.g. as a consequence of
hygroscopi ¢ properties of an initially anhydrous conpound of fornula I

(hydration & N | | t
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of bon i r t
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" st er edt BsmElcEMnylst er eoi soners that are not nirror images of one anot her
are termed "di ast ereoi soners”, and stereoisonmers that are

nontsuper i mhesahl yfiotit ok l-tarbged” alcend £gi3ep "enanti omers”, or 15 sonetimes
opti cal isoners. A carbon atom bonded to four noniédentical substituents is

termed a "chiral center”. In detail, the present ,inyention relates to
conmpounds of the formul a RRA2 R3 4 RANRS wherEWﬁ
o)

The term “heterocyclyl” in general refers to a saturated or partly unsaturated 3-, 4-, 5-, 6-
or 7-membered ring which can comprise one, two or three atoms selected from nitrogen, oxygen
and/or sulphur. Examples of heterocyclyl rings include azirinyl, azetidinyl, oxetanyl, piperidinyl,

20 piperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, pyridinyl,
pyridazinyl, pyrimidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, thiazolidinyl,
isothiazolidinyl, thiadiazolylidinyl, dihydrofuryl, tetrahydrofuryl, dihydropyranyl,
tetrahydropyranyl, and thiamorpholinyl. A preferred heterocyclyl group is oxetanyl.

The term “lower heterocyclylalkyl” or “heterocyclyl-C;.7-alkyl” refers to lower alkyl
25 groups as defined above wherein at least one of the hydrogen atoms of the lower alkyl group is

replaced by a heterocyclyl group as defined above.

“N-heterocyclyl” means a 3-, 4-, 5-, 6- or 7-membered saturated heterocyclic ring
containing a nitrogen atom (“N”’) and optionally containing a further heteroatom selected from
nitrogen, oxygen or sulfur. Preferably, the N-heterocyclyl ring is connected by the nitrogen atom

30 to the carbon atom the ring is attached to. Preferred N-heterocyclyl rings are selected from the

group consisting of azirinyl, azetidinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, oxazolidinyl,



20 A1 is CR12 or N; A2 is CR13 or N, WD 2010/ 049302PCT/ EP2009/ 063649 - 14-

R and R2 are independently fromeach other selected fromthe group

consi sti nyoabioseioegen, Cl_7-al kyl, hal ogen, cyano and ECT/EPaddox3649 R12 and
R13 are independently fromeach other selected fromthe group consisting of
hydrogen, Cl_7-al kyl, hal ogen, cyano, -Q- 7-al koxy, am no and

Cl 7-alkylsulfanyl; 5 R3 is selected fromthe group consi sting of hydrogen,

Cl 7- aI terocyclyl,
AN T bt Sy R R Al

consi stthingoafholreylapd azenanyl. | | sopropyl di f1 uor orret hyl , tr| f 1 uor onet hyl ,
cycl opropyl and oxetanyl; or R3 and R4 together are -X-(CRL4R15)- and form

part of a "I'h@%mi’\’i‘}féfe%d)e{}yli’%égé&rﬁ%ﬁﬁét%‘infaf&ﬁétlchﬁ B 6HHPMEQBS kg Wheerof
-CR16R17-, 0, EJE’?F

% R15. are i nde end ntly from each ot her
sel ect é’an‘PFlé‘?ﬁWd‘i”%?g‘&r{ a@flsﬁeéﬂcwa OTP%T%H’&&OR‘I ‘?Trﬂ:}éﬁ hdeh 4y from
eacls oltplgﬁdylspyrezlhgn pwlmmlltéﬁepgrdamgyg ansdost Qmﬂioﬂwﬂ[@gmau@ﬁ Bxaa:lla&y)lyl

C _7-al.kox r nsubstitute et er,oc ter cl

subst i t'th %:Oclai az&lﬁ \f#)raz :1361 %%razoéYe& 138@& ﬁ%r&[h}azgf &)g}rlle ! hé’etﬁrm 15o0r
R16 and‘hmmat}dgétrﬁer raférs ko bilagcl© amowatic greypsaecenatisirctived tom ofroembered rings,

cycl oprp %ch%e%%am les caﬁgorﬁamtoﬂng& éﬁf@é s S e oAt ol WRy o A s

sel ect ed om t roupg consi sti ngi rogen,
gen- G sglp 1111(9‘410 @:ﬂumo(élwl sogpiglinylcgnma tpyb |pdéaZng>|[l 'éa]pncréilykymldaﬁ@&le?rocycl yl,
het gy OQ)?’ M, %m%x@lllﬂs&' |benﬂﬁﬁk&&p@éﬂo{rlmg@‘rlﬁ@dl?ﬂ' andl indaz8 |y Yreferred

car box Kyl 7- al koxycar bonyl 7-al kyl ,
Cl_7-al F%Ylt% \iﬁ/léxfg%f 7-al kyl, phenyl, wherein phenyl is unsubstituted
or substi tut ed by carboxyl -G _7- al kyl or Cl_7-al koxycarbonyl,

The term “lower heteroarylalkyl” or “heteroaryl-C; 7-alkyl” refers to lower alkyl groups as

defined above wherein at least one of the hydrogen atoms of the lower alkyl group is replaced by

a heteroaryl group as defined above.

15 The term “a five-membered N-heteroaryl” refers to an aromatic 5-membered ring which
comprises at least one nitrogen atom and can in addition comprise one to three atoms selected
from nitrogen, oxygen and/or sulphur. Preferred five-membered heteroaryl rings are selected
from the group consisting of pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxazolyl,
oxadiazolyl, isoxazolyl, thiadiazolyl, and thiazolyl. Preferably, the five-membered heteroaryl

20 ring is connected by a nitrogen atom to the carbon atom the ring is attached to. Most preferably,

the five-membered heteroaryl group is pyrrolyl.

Compounds of formula I can form pharmaceutically acceptable salts. The term
"pharmaceutically acceptable salts" refers to those salts which retain the biological effectiveness
and properties of the free bases or free acids, which are not biologically or otherwise undesirable.

25 The salts are for example acid addition salts of compounds of formula I with physiologically
compatible mineral acids, such as hydrochloric acid, sulfuric acid, sulfurous acid or phosphoric
acid; or with organic acids, such as methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic
acid, acetic acid, propionic acid, glycolic acid, pyruvic acid, oxylic acid, lactic acid,
trifluoroacetic acid, citric acid, fumaric acid, maleic acid, malonic acid, tartaric acid, benzoic

30 acid, cinnamic acid, mandelic acid, succinic acid or salicylic acid. In addition, pharmaceutically
acceptable salts may be prepared from addition of an inorganic base or an organic base to the
free acid. Salts derived from an inorganic base include, but are not limited to, the sodium,
potassium, lithium, ammonium, calcium, magnesium salts and the like. Salts derived from
organic bases include, but are not limited to salts of primary, secondary, and tertiary amines,

35 substituted amines including naturally occurring substituted amines, cyclic amines and basic ion



25phenyl car bonyl , wherein phenyl is unsubstituted or substituted by
carboxyl -G _7-al kyl or C _7-al koxycarbonyl, and phenyl sul fonyl, wherein
phenyl i swonsuwpebioout ed or substituted by carboxyl - G _7Parkplo0963649

C _7-al koxycar bonyl or R" and a RN together are -(CH2)3- and
formpart of a ring, or R18 together wil3h a 30pair of e and R15 are

-CH=CH CH= and formpart of aring; and nis 1, 2 or 3;

o ovi O33R, PSR SRt nﬁmaét%rw R E%wh@la%i% e
i ndeperiteiepypmineg mhemdhmgmbfsmseargmn@dMertbyiplphledlgﬁmmerm ipelyimgge thins
hydr Og%ﬁd tlg-hk% @ké‘yém (ﬁﬁi'd%@?&rmpéii Ehngfﬁ% Ke ﬂrese?ﬁ & thé( korng-f_zzleﬁ&lf(ﬁféy hal o
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| east one or, in case R4 is nethyl or ethyl, at least two of R7, R8, R9, Rl
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three groups selected from hal ogen, Cl_7-al koxy, carboxyl or
Cl_?-alR@%ﬁ@@Wﬁbnyl phenyl -C1_7-al kyl, wherein phenyl is unsubstituted or
substituted by one to three groups

In detail, the present invention relates to compounds of the formula

X TH:: R’
R’ A" N7

wherein
20 A' isCRY7orN;

A’ isCR"orN;



25sel ected from hal ogen, Cl_7-al koxy, carboxyl or Cl_7-al koxycarbonyl,
phenyl - C2_7-al ki nyl, wherein phenyl is unsubstituted or substituted by one
to three woaopma4gwect ed from hal ogen, Cl_7-al koxy, car POXEP2@9/063649
Cl_7-al koxycarbonyl, and pyrrolidinyl-carbonyl-Cl_7-al kyl, wherein
pyrrolidinyl is substituted by carboxyll4- and the other ones of R7, RS,
R9, Rl and R' are hydrogen; 30 or pharmaceutically acceptable salts
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hydr ogen, Cl7-?llkafll plogemalyageand CyankoxyCl 7- al koxy, ami no and

Cl 7-al kyl sul fanyl. Especially preferred are those conpounds of formul a |

accor dlm@aﬁ@Rm@e %@ﬁe%aenﬂynﬂ@ﬁteia&ﬂ@thw&n&wa o tife cER AR of Bydebdeh,
wherein Rl 3are|nde %@tlyfromgah@ﬁz er SSeIecte fromthe
group cons qg?@brcdﬁ%‘h Xt wno ang gty IWBRY: c1_7- al koxy,

am no and Cl 7 aI kyI sul fanyl . These are compounds of the formula R13
Fur themior &, selb@mricftmﬁl shegfrotfippeansiséing o Bliyelrpgent €) 5-elityl, \balpen, IC;AdalkaxyNeynd, A2

s OR12 o cuhel gl AT 5 ORI A0 Af @%ﬁ;&d i FiRg3d, L3 bel ng

i ndependentty {7 dmdach o fromthe gr ou%y tonsi sting of
hydr ogen, Cl -al kyl, hal ogen, cyano, - al koxy, am no and Cl1-7-
al kyl s f amﬂelected orEdsegpet fopsisted ef méthlyhﬁéiyﬂ hmmérﬁpﬂwameﬂwlf ornula I,

wher ei n Altﬂlﬁm%gth?pgyéhgplbﬁyll\g,nd\@xgﬁanﬁlgr and R13 being i ndependently from
each other selected fromthe gr oup consi sting of hydr ogen, Cl_7-al kyl,

hal ogen,; cyano, 7- al i4 nd Cl 7-al.k f.anyl . 151 n addltl on,
corrpouﬁ{ig?1 ﬁ% ft%ﬁi%ﬂTé‘rq )gg@é E‘ratn@ IR ef il "gl?‘?aeﬁZ are independentl|y
from each other selected fromthe group consi sting of hydrogen, Cl_7-alkyl,

hal tiyen, cYXainoclactdd Gbnizthalgkopyconsistire fr-€REFRIBYE, Y, S, 6Ot dved MR Bup consi sti ng
of hydrogen, Cl1_7-al kyl and hal ogen. Conmpounds of fornula | are

further prﬁﬁ%{dq@ﬁ Mﬁ&@ﬂeﬂd&ﬁlﬁ&n@é H AHELRRE A m B GERHRE), -al@nd form

part of a ring;

R'® and R'" are independently from each other selected from the group consisting of
hydrogen, C; 7-alkyl, C;5-alkoxycarbonyl, unsubstituted heterocyclyl and

heterocyclyl substituted by one or two groups selected from C; 7-alkyl or halogen,

15 or R'® and R'” together with the C atom they are attached to form a cyclopropyl or

oxetanyl ring or together form a =CH; or =CF; group;

R'® is selected from the group consisting of hydrogen, C;7-alkyl,
halogen-C, 7-alkyl, Cs7-cycloalkyl, Cs;s-cycloalkyl-C,7-alkyl,
heterocyclyl, heterocyclyl-C; 7-alkyl,
20 heteroaryl, heteroaryl-C, 7-alkyl,
carboxyl-C;_7-alkyl, C,7-alkoxycarbonyl-C,7-alkyl,
Ci7-alkylcarbonyloxy-C, 7-alkyl,
phenyl, wherein phenyl is unsubstituted or substituted by carboxyl-C, s-alkyl or
Ci7-alkoxycarbonyl,
25 phenylcarbonyl, wherein phenyl is unsubstituted or substituted by carboxyl-C, 7-alkyl
or Cy_7-alkoxycarbonyl, and
phenylsulfonyl, wherein phenyl is unsubstituted or substituted by carboxyl-C; ;-alkyl

or Cy_7-alkoxycarbonyl,

or R'" and a R' together are —(CH,);- and form part of a ring, or R'® together with a
30 pair of R'* and R"” are -CH=CH-CH= and form part of a ring;

andnis 1, 2 or 3;



20X is selected fromthe group consisting of cRi6R1l7_, 0, S, C=0 and NR1S;
R14 and R15 are independently from each other selected from hydrogen or
Cl_7- al kywo 201042920/ 049302PCT/ EP2009/ 063649 -17- R16 amdTHRPZ002/063649

i ndependently from each other selected fromthe group consisting of
hydrogen, Cl_7-al kyl, C _7-al koxycarboeh§d4, unsubstituted heterocyclyl and
het erocycl yl substituted by one or two groups selected fromCl_7-al kyl or

hal ogenyi . 19 29\ R1B.pan t r. Withd 2 ey are

tt aondh it &Ry 44 b f B SR A paR It ol 8 DB B RRTMLTY L8 o o
=CF2 group; R18 is selected fromthe group consisting of hydrogen,

C1_7-al kyl R"heniddR gers iasieprnderityl froncgach-ashenissleateryfiom the group Consistmg of

C3_7-cycl oaldy e@qz:aﬂ&ylfmalogfaﬁ,ttﬁ'an&gémwtau(ﬁ,ecg.gﬁw,mbrogemb_aiahab&y and
heteroaryl, heteroaryl -G _7-al kyl, 10carboxyl-C _7-al kyl,

G _7-al kox§¥d¥bonyl -G _7-al kyl, Cl1_7-al kyl carbonyl oxy-Ci _7-al kyl, phenyl,
wherei n phenyl is unsubstituted or substituted by carboxyl-Cl _7-al kyl or
Cl_7 alRaxy ®Aribdepyhdently from each other aphetyteddrdm el gromhermsisting bEinydroges,

unsubstitu ubst i tut e I | - 7 al Kk 15 .
Cr- 7- a1 kox)EAFRb Sy i rasghve SRPRET kel LPREHKCH Rl dRE MU ¢ ut ed or
substituted by carboxyl-Cl _7-al kyl or Cl_7-al kogé/cfa%gonyl 1o Or R18 and a R14
t oget heénd af lsast apey, 3n capadR fiomethyaer ctbyl, af ledshivo of RRES, Rodfet sk Rwiath a pair
of R14 andilGeflr8nrthdigldip Chimignd Jrorm part of a ring; 20and nis 1, 2 or
3. Wthin this grg}t{i&g conmpounds of fo(érru!gl? I ﬁre especi @I |y preferred,
wher ei n X Ca78lVeR0gRIIAECRE 1 gradit Condkety REO8FERFEREY- . 17_, 0, S,
C=01and NRt@inoR3#Aband, Rl5alkégchddapendent |y from each other selected from
hydr ogen o 1 7-al kyl ; RL6 and R1/ are i.ndependeptly from each other
sel ect ed f%&‘#uomfggﬁ'gaﬁ(ﬁf L4 ﬁ@f%ﬁl’%?ny&ﬁly%oﬁé’fﬁ@r’ﬁgﬁnf K the C atomthey are
attached t catboxyhQ5-ak dyciropyby b-adenplx earhoyy]-Gaisridkioyl, t oget her forma =CH2
or =CF2 gr @fpiallﬁgt%a!rﬁo@@telgﬁaﬂgll,fé1(_)703112(;3810arbonyl-C2_7-alkenyl,
C,-alkoxycarbonyl-C, 7-alkinyl,
15 carboxyl-C;_7-alkyl-aminocarbonyl, C;7-alkoxycarbonyl-C;_s-alkyl-aminocarbonyl,
carboxyl-C_7-alkyl-aminocarbonyl-C, 7-alkyl,
C,7-alkoxycarbonyl-C,; 7-alkyl-aminocarbonyl-C; s-alkyl,
carboxyl-C;_7-alkyl-(C,7-alkylamino)-carbonyl-C; s-alkyl,
C,7-alkoxycarbonyl-C, 7-alkyl-(C, s-alkylamino)-carbonyl-C, s-alkyl,
20 phenyl, wherein phenyl is unsubstituted or substituted by one to three groups selected from
halogen, C;_7-alkoxy, carboxyl or C;_7-alkoxycarbonyl,
phenylcarbonyl, wherein phenyl is unsubstituted or substituted by one to three groups
selected from halogen, C;_7-alkoxy, carboxyl or C;_s-alkoxycarbonyl,
phenyl-C, 7-alkyl, wherein phenyl is unsubstituted or substituted by one to three groups
25 selected from halogen, C;_7-alkoxy, carboxyl or C;_s-alkoxycarbonyl,
phenyl-C,7-alkinyl, wherein phenyl is unsubstituted or substituted by one to three groups
selected from halogen, C;_7-alkoxy, carboxyl or C,_7-alkoxycarbonyl, and

pyrrolidinyl-carbonyl-C,; 7-alkyl, wherein pyrrolidinyl is substituted by carboxyl,
and the other ones of R7, R®, R?, R'” and R"" are hydrogen;

30 or pharmaceutically acceptable salts thereof.

Preferred compounds of formula I according to the present invention are those, wherein A’
is CR' and A? is CR" or wherein A' is CR'* and A is N or wherein A' is N and A% is CR",



group consisting of methyl, ethyl, propyl, isopropyl, phenyl and pyridyl,
and nis 1, 2 or 3. Furt hernore, conpounds of formula | are especially
pref erredyowhmyvmepinzX i s -CH2-, R14 and R15 are i ndependentipp2dmnniceach

ot her selected from hydrogen or nethyl, and n is 2. Even nore preferred are
t hose, wherein R14 and R15 are hydrogeh6- These are conpounds of the formula
WO 2010/ 049302PCT/ EP2009/ 063649 - 18- Al so especially preferred are
compou f2 mu . rel S . nis 2.
Those. and R0 @i lodyg indKRSHENT ol plity SO oo ATE U SORNAZE T 2
ar e espediogenyCiprafdr hadegenwpainei Gi-RNkeryd aRI® andeChyalkvlgefanyh is 2 and X is
NR18 with R18 being selected fromthe group consisting of hydrogen,
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-cycl oa . - : r og , erocgycl yT - -a
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\z/ivll"| koxy calkebed YlonGhe éfﬁipl@ph%istﬁﬁgﬂf-l@gi(ﬂeﬁ,aﬁ%Qﬂkiflphad(oj@gl_,]y@blémq-fl]}khﬁﬁ)ﬁlmilllok I
erein nyl, is.0 unsubstitute r titute y carboxyl-Cl_7-al kyl or

C1_7-a@ﬁ@ggﬁﬁpﬁgwy%?wpﬁéﬁﬁFEE%%%ﬁV‘&S%ﬁé?§¥ u%’henyl i s unsubstituted or

substituted by carboxyl-Cl_7-alkyl or Cl_7-al koxycarbonyl, and
phenyl sul fonyl, wherein phenyR is unsubstituted or substituted by

carboxyl -Cl_7-al kyl or @& 7- dl koxgearbonyl. These are conpounds having the
formula WD 2010/ 049302 063649 -19-

Furthermore, compounds of formula I are preferred, wherein A' is N and A” is CR'? or
wherein A’ is CR" and A is N, with R'? and R being independently from each other selected
10  from the group consisting of hydrogen, C;.7-alkyl, halogen, cyano, C;_7-alkoxy, amino and C; -
alkylsulfanyl.

Especially preferred are those compounds of formula I, wherein A' is CR"? and A% is N,
with R'? and R" being independently from each other selected from the group consisting of

hydrogen, C;7-alkyl, halogen, cyano, C;.7-alkoxy, amino and C,.;-alkylsulfanyl.

15 In addition, compounds of formula I are preferred, wherein R' and R? are independently
from each other selected from the group consisting of hydrogen, C,;-alkyl, halogen, cyano and

Ci7-alkoxy, more preferably from the group consisting of hydrogen, C;_7-alkyl and halogen.

Compounds of formula I are further preferred, wherein R* and R* together are
—X-(CR"R"),- and form part of a ring; wherein

20 X is selected from the group consisting of —~CR'R"-, 0, S, C=0 and NR'®;

R'* and R" are independently from each other selected from hydrogen or C,-alkyl;



Al so included in the invention are conpounds of formula I, wherein R18 and
a RN together are -(CH2)3- and formpart of a ring. These conpounds have

t he formwe 28im4a3di ti on, conpounds of fornula | are i neCud®doooneciche
present invention, wherein R18 together with a pair of RN and R15 are
-CH=CH CH= and formpart of a ring. Thé%e are conpounds having the fornula
WO 2010/ 049302PCT/ EP2009/ 063649 Anot her group of preferred conpounds of

f la | t 2 j i | f NS St f
nydrogen, & idre MG o8 et A Mo i U QHRARRIIEH " ©
Nhet er ocycl yl , hedrégane Crenthet 6.7ty eribgntylrunsgbstindehaterpeyclarrddRa i s
sel ected from Q& oGy RuBstEARE b$ bh8r o g&%h&‘r’ée’lec?éd*’%m C'ﬁ-%ﬁig/@@b’halo en,

di fl uoronet hyl, tritluoronethyl; cycl opropyl and oxetanyl. Especially

preferred are thoge mpounds of formula |, wherein R4 _is nmethyl or ethyl.
Preferably, R3° saf BT @aceonith fe Cg?faabthash@iaéwh?& R forRyF¥gtopyl or

Cl_75 al kyl, habagayl ribd or togkthexformey-alE, ocyCF.agoeny! , pyrrolyl and phenyl .
Furt hernore, conpounds of fornmula | are preferred, wherein Bl is N and B2

is CR20, witih. i | ect fro p_ sisting of hydrogen,
Cl_7-al ky\INI,R hlgljsg%%(} %ﬁgﬂgagﬁo_u lcfgggf%whtygﬁog%’gﬁlﬂo%ﬂ’ hal ogen- C1_7- al koxy
and cyano. ThebadoganeC coalpplufidscptlozlhg, €or-aydlealkyl-Ci-Alky, preferred are

conpounds of fQLoba ggtelrogﬁcl%qc@%e_ yi nvention, wherein Bl is CR19 and B2
is N, with R19 being selected fromthe group consisting of hydrogen,

Cl_7-al kyl, haldgearyl. harsromyle? cudspl2 PCT/ EP2009/ 063649 - 21-
hal pgen- C1_7- atdydxyl-Cl_,-4ilal KOxyalkal a®ehylEl, ;Zaleylkoxy and cyano. These are
conpounds of 't 8?7-];1]%1H:]élllb%nyloxy-cl_7-a1kyl,
phenyl, wherein phenyl is unsubstituted or substituted by carboxyl-C, s-alkyl or
Ci7-alkoxycarbonyl,
phenylcarbonyl, wherein phenyl is unsubstituted or substituted by carboxyl-C, 7-alkyl
15 or Cy_7-alkoxycarbonyl, and
phenylsulfonyl, wherein phenyl is unsubstituted or substituted by carboxyl-C; ;-alkyl

or Cy_7-alkoxycarbonyl,

or R'" and a R' together are —(CH,):- and form part of a ring, or R'® together with a pair of
R'* and R"’ are -CH=CH-CH= and form part of a ring;

20 andnis 1, 2 or 3.

Within this group, compounds of formula I are especially preferred, wherein X is selected
from the group consisting of <CR'°R'’-, 0, S, C=0 and NR'%; R'* and R"” are independently
from each other selected from hydrogen or C;s-alkyl; R'® and R'” are independently from each
other selected from hydrogen or C;_7-alkyl or together with the C atom they are attached to form

25 acyclopropyl or oxetanyl ring or together form a =CH, or =CF, group; R'® is selected from the
group consisting of methyl, ethyl, propyl, isopropyl, phenyl and pyridyl, and nis 1, 2 or 3.

Furthermore, compounds of formula I are especially preferred, wherein X is -CH,-, R'* and
R" are independently from each other selected from hydrogen or methyl, and n is 2. Even more

preferred are those, wherein R'* and R' are hydrogen. These are compounds of the formula



Preferred are further conpounds of forrmula I, wherein Bl is CR19 and B2 is
CR20, with R19 5 and R2 being i ndependently from each other selected from
t he groupwoanmvebiong of hydrogen, Cl_7-al kyl, hal ogen, [rarapesr9@i3cds al kyl ,
Cl_7-al koxy, hal ogen-Cl_7-al koxy and cyano. These are conpounds of the
formula RAR3 22 1 Ri/AR4 RS R5 andl®6 are independently from each ot her
sel ected fromthe group consisting of 10 hydrogen, hal ogen, Cl_7-alkyl,
Cl_7-al koxy and hal ogen2l_7- aPkoxy. Preferred are conpounds of formula I,
wherein R5 and R6 are inde de rom each ot her hydrogen or hal ogen.
Conmpounds of the present inyent || n arle further those, wherein and at |east
one or, in case R4 is 1 n ad least two of R7, R3, R9, Rl and
R' are selected fromthe group con i sti g of C1_7-al kyl, hal ogen,

hal ogen-Cl1_7-al kyl, C1_7-al koxy, - CIRY- al koxy, cyano, 15 carboxyl,
Cl_7-al koxycar bonyI , hydroxy-C1Q~al | ydr oxy- C3_7-al kenyl ,

hydr oxy- C3_7-al ki nyl, carboxyl -Cl_7- l\kyl 2car boxyI_IC% 7-al kenyl

car boxyl - C2_7-al ki nyl, Cl_7-al koxygarb -Cl_7-al kyl,

Cl_7-al koxycar bonyl - C2_7-al kﬁ;)w WO 210/ 049302PCT/ EP2009/ 063649 - 22-
Cl_7- al koxycar bonyl - C2_7- al k baxyl - G _7-al kyl - am nocar bonyl ,
Cl_7-al koxycar bonyl - C1_7-al kyl - Har bonyl ,

car boxyl - G _7-al kyl - am nocar bq alokyl,

Cl_7-al koxycar bonyl - C1_7-al kiR ~ani ocar%onyl Cl_7-al kyl,

car boxyl -G _7-al kyl - (C1_7-al kyl ani g9) - car bonyl - C1_7- al kyI

Also especially preferred are compounds of formula I, wherein X is O, R'* and R" are

hydrogen and n is 2. These are compounds of the formula

th[/A2 0
99
R’ A" N

I-C
RY
R RO
R’
5 In addition, compounds of formula I are especially preferred, wherein R'* and R'” are

hydrogen, n is 2 and X is NR'® with R'® being selected from the group consisting of hydrogen,
Cy7-alkyl, halogen-C, 7-alkyl, Cs;5-cycloalkyl, Cs;-cycloalkyl-C; 7-alkyl, heterocyclyl,
heterocyclyl-C; 7-alkyl, heteroaryl, heteroaryl-C; ;-alkyl, carboxyl-C; ;-alkyl, C;_7-
alkoxycarbonyl-C, 7-alkyl, C;7-alkylcarbonyloxy-C; 7-alkyl, phenyl, wherein phenyl is

10 unsubstituted or substituted by carboxyl-C; ;-alkyl or C;_7-alkoxycarbonyl, phenylcarbonyl,
wherein phenyl is unsubstituted or substituted by carboxyl-C; s-alkyl or C;7-alkoxycarbonyl, and
phenylsulfonyl, wherein phenyl is unsubstituted or substituted by carboxyl-C; ;-alkyl or C,.7-

alkoxycarbonyl. These are compounds having the formula



5 G _7-al koxycarbonyl - C1_7-al kyl - (C1_7-al kyl am no) - car bonyl - C1_7-al kyl ,
phenyl, wherein phenyl is unsubstituted or substituted by one to three
groups sewecvwd4pzoom hal ogen, Cl_7-al koxy, carboxyl or ECT/EPaddkox3ssar bonyl ,
phenyl car bonyl, wherein phenyl is unsubstituted or substituted by one to
three groups sel ected from hal ogen, Ctl%-al koxy, carboxyl or

Cl _7-al koxycarbonyl, 10 phenyl-Cl_7-al kyl, wherein phenyl is unsubstituted
or substituted by one to three grogffs sel ected from hal ogen, Cl_7-al koxy,
carboxyl or Cl_7-al koxycarbonyl,, phenyl-C2_7-al kinyl, wherein phenyl is

unsubstituted or substi d Q to three groups sel ected from
hal ogen, Cl1_7-al koxy, carboKyl g 6237-alkoxycarbonyl, and

|

o} 7

pyrrolidinyl-carbonyl-Cl _7-kl k whegrein pyrrolidinyl is substituted by
carboxyl, 15 and the ot IREr” ong: NR7, g8, R9, R and R' are hydrogen.
More preferably, at |least two of R R9.¢Rmand R' are selected from
the group consisting of G _7-al R hal ogen-C _7-al kyl ,

C _7-al koxy, hal ogen-Ci _7-al koxy,

cyano, | grboxyl, Glp7- al koxycar bonyl ,
hydroxy-C _7-al kyl, hydroxy-C3_7-al |~Bhydr oxy- C3_7-al ki nyl ,

car boxyl -G _7-al kyl, carboxyI-C2_73aIké%yl, car boxyl -C2_7-al ki nyl, 20

Cl_7- al koxycar bonyl - C1_7-al kgl C _L7-allébxycar bonyl - C2_7- al kenyl ,

Cl_7-al koxycar bonyl - C2_7-al ki ny poxyl - G _7-al kyl - am nocar bonyl ,
Cl_7-al koxycar bonyl - C1_7-al kyl - ar bonyl ,

car boxyl - C _7-al kyl - am nocar pér " Ttbkyl

Cl_7-al koxycar bonyl - C1_7-al kyl -am pocar bonyl -C1_7-al kyl,

carboxyl -C _7-al kyl - (Cl1_7-al kyl amRo) - car bonyl -C1_7-al kyl, 25

G _7-al koxycarbonyl -C1_7-al kyl - (C1_7-al kyl am no) - car bonyl - C1_7- al kyl,
phenyl, wherein phenyl is unsubstituted or substituted&gﬁfpne to,three
groups sel édtociiclpdeshiniihe syyeptiongre pompeuidy of Exrpmydady whereincR ~7angd |ady x yasstlsony | |

pheny! gas h@Mh.- &SR ghridiTenils. TheddtouBlhdsUiaSd 1R fosHigt i tut ed by one to
t hree groups sel ected from hal ogen, Cl_7-al koxy, carboxyl or

Cl_7-al koxycar bonyl, 30 phenyl-Cl_7- yl, wherein phenyl is unsubstituted
or substituted by one to _three grou | ected from hal ogen, Cl1_7-al koxy,
carboxyl or Cl_7-al koxycBirag -C2_7-al kinyl, wherein phenyl is
unsubstituted or substituted by t hree groups sel ected from hal ogen,
Cl_7-al koxy, carboxyl or €l&al rbonyl, and

pyrrolidinyl -carbonyl - CIR7- al il , ererA pyrrolidinyl is substituted by
carboxyl, 35 and the other ones of |R7, @%, Rl and R' are hydrogen.
Especially preferred are conpoun |, wherein R7 and Rm are

hal ogen. Most preferably, R7 and Rm afe hal,ogen anggﬁg, R9 and R' are
hydr ogen. WO 2010/ 049302PCT/ EP200 48B°-23- Furthernore, preferred are
conmpounds of fornula wherein AlY s 12 or N, 5 A2 is CR13 or N,
R? R11
R8 R10
R9
5 In addition, compounds of formula I are included in the present invention, wherein R'®

together with a pair of R'* and R'"> are <CH=CH-CH= and form part of a ring. These are

compounds having the formula



R1 and R2 are independently from each other selected fromthe group

consi sting of hydrogen, Cl_7-al kyl, halogen, cyano and Cl1_7-al koxy; R12 and
R13 are iwoepsdeswel y from each ot her sel ected from t he PgTaPRoOOOBHSE | Ng Of
hydrogen, Cl_7-al kyl, hal ogen, cyano and Cl_7-al koxy; 10 R3 is selected
fromthe group consisting of hydrogen,-2@1_7-al kyl, hal ogen, Cl1_7-al koxy,
cyano, N-heterocyclyl, five-nenbered heteroaryl and phenyl; R4 is selected
fromthe group consisting of nethyl t hyl, isopropyl, difluoronethyl,
trifluoromethyl, cycloprgopyl apd oxetajyl; or R3 and R4 together are

- X- (CR14R15), 1- and for [ 0; mhereln 15X is selected fromthe
group consisting of -CRL6R1)-, S, |[C=0 and NR18; R14 and R15 are

i ndependently from each gt $ Lectdd from hydrogen or Cl_7-al kyl, R16 and
R17 are independently fFom eabh otNer sl ected from hydrogen or C1_7-a|ky|
or together wwth the C atomthey e attachge to forma cycl opropyl or
oxetanyl ring or together formg ~]4 2 group, WO

2010/ 049302PCT/ EP2009/ 063649 -24- R § is | gl ected firp¥ the group consisting
of nmethyl, ethyl, propyl, |sopropy. H§| and pyridyl, and nis 1, 2 or

3; Blis N or CR19 and B2 is N or ¥R20, prOV|ded that at nost one of Bl and
B2 is N and 5R19 and R2 areR~depsndesR Iy fromeach other selected from

t he group consi sting of hydroge‘ -al kyl, hal ogen, halo gen-C

1 7-alkyl, Cl1_7-al koxy, halo 7-al ko xy and cyano; R5 and R6

i ndependently from each ot her $'dd from t he group consisting of
hydrogen, hal ogen, Cl_7-alkyl, Cl1 Vgalkoxy and hal ogen- Cl_7-al koxY, 10 and
at least one or, in case R4 is metlRyl or ethyl, at least two of R7, R8, RO,
Rl and R' are selected fromthe group consisting of ClL _7-al kyl, halogen

hal ogen- ClAZlo?Hel‘g pg-]: Fe'féﬂr oﬂﬁélso&qﬂrrﬁ;{ei alaé K838 wh ﬁf‘l@3 1sRQ]%ﬁt ¥l A3
phenyl car bonyl 3 $ R8, Rl an are y rogen,;

or pharthgeup cenittipe @é éwpam &13@#1% ftaipeﬁecﬁ?l 7- qll:ffes&a RYANEs C@f cyledlieyly B
conpoungdtrédyclydranfisleambmBéred hbRrdadyllr@igiang phenyl; and R* is selected from the group

5 consisting of methyl, ethyl, isopropyl, difluoromethyl, trifluoromethyl, cyclopropyl and oxetanyl.

Especially preferred are those compounds of formula I, wherein R* is methyl or ethyl. Preferably,
R’ is selected from the group consisting of hydrogen, C;7-alkyl, halogen, C;s-alkoxy, cyano,
cyclopropyl, pyrrolyl and phenyl.

Furthermore, compounds of formula I are preferred, wherein B' is N and B? is CR*’, with
10 R* being selected from the group consisting of hydrogen, C;-alkyl, halogen, halogen-C; 7-alkyl,

C,7-alkoxy, halogen-C, 7-alkoxy and cyano. These are compounds of the formula
RA__AZ__R’
XTI
4
R'7 A NN

I-E

Also preferred are compounds of formula I of the present invention, wherein B! is CR"

and B” is N, with R" being selected from the group consisting of hydrogen, C7-alkyl, halogen,



(3, 4-di hydro-2Hqui nolin-1-y1)-[2-(3-trifluoronethyl - phenoxy)-pyridi n-3-yl]
- met hanone,

[ 2- (2- chiwocepmammzy) - pyri di n- 3-y1] - (3, 4- di hydr o- 2H qui rolriEr2d09d3e4et hanon
€,

[2 (3-chl or o- phenoxy) - pyri di n- 3-y1] - (324 di hydr o- 2H qui nol i n- 1-y1) - net hanon

(6 e b LGB, RAbLO2: X Hhol FadPehil L RS RIS - Py

di n- 3-

[ 2- ( 3- dbinorlo- phenoxy) - pyri di n- 3-y1] - (6- met hy1- 3, 4- di hydr o- 2H qui nol i n- 1-y1)
- met hanone,

[ 2- (3, 4-di chl or o- phenoxy) -
anone,

3-[3-(3, 4-di hydro-2H-qui nolin -1 J rboq¥a) pyri di n-2-yl oxy] - benzonitrile,
(3, 4-di hydro-2H qui nol i n-Ip s NOTYl @xy- pyri di n- 3-y1) - met hanone, 25

[ 2- (3-chl or o- 4- met hyl - phenoxy) - pyrldln 3-y1] - (% 4- di hydr o- 2H qui nol i n-1-y1)
- met hanone,

[ 2- (3-chl oro-4-fl uoro-phenoxy) - pyﬁ?dln-3{§1] (3 4- di hygdgo- 2H qui nol i n-1-y1)
- met hanone,

[ 2- (5- chloro-2-nethyl-pheﬁb
- met hanone, 19
[ 2- (2, 3-di chl or o- phenoxy) - er -y}J-(%,4-dihydro-2FLquinoIin-l-yl)-neth
anone, R

[ 2- (3-chl oro-5-fl uoro- phenoxy)-g §i di n-3-y1] - (3, 4-di hydro- 2H qui nol i n- 1-y1)
- met hanone, 30
(3, 4-di hydro-2H quinolin-1-y1)-[2-(2, 4, 5- trichloro phenoxy) pyridin 3- yl]-n1
et hanotr;e Preferred are further cornpounds of formula I, wgllerern B' is CR" and BI is CR* wrth R" "

Lé (53 a%(ril ﬁ%/ber glr?derg‘c¥y ﬁomneagh Xt%Lr se?ecte #ror%{%eogrgllrlﬁ goljr{s{]s?rnéro] ijy I(3) enrTEt ano

(3, 4- dmychruqflz&d{@gmmﬁﬂl@gm;lc]y7la)1k§{;12€(_3aﬂ<bx§,Ihalnrgeiml haXyoxphead oxano- PHescdiran- 3-y1
] - met hagone ds of the formula

[ 2- (3, SOBPRHIGS Hh P enoxy) pyridin-3-yl]-(3, 4-di hydro-2H quinolin-1-yl)-nmeth
anone, WD 2010/ 049302PCT/ EP20094063649 -25- (3 , 4-di hydro-2H qui no

lin-1-y1)- [2-(3 -fluoro- feqo AW Hyri din-3 “ylI] -methanone, (3
,4-di hydro-2H-quino lin-1-y1) [2}{(3 -isopropyl-p heno xy)-pyridin-3 -yl]
- met hanone, (3 4- dlhydro-~EEE; Ilpr-yl)- [2-(3 -ethyl-p heno

Xy)-pyridin-3 yI] nethaﬁbne Ag hygfr 0- 2H-quino lin-1-y1)- [2-(3 -io

rldwﬁ 3-ri]- (3, 4-di hydro-2H qui nol i n-1-y1)-neth

NS
i dOn- 3- 1]-(3,4-d|hydro-2FFqU|nolln-l-yl)

do- pheno xy)-pyridin-3 -yl] -nethano e, é@ -chl oro-2-fluoro-5
-trifluoronethyl-p heno xy)- pyri'." : , 4- di hydr o- 2H qui no
lin-1-yl)- nethanone, [2- (3 ernD phe -pyridin-3-Gyl] -(3

, 4-di hydro-2Hquino lin-I- 0 di chl or o- pheno
xy) pyridin-3 -yl] -(3 ,4- yd qU|no i -y1) - met hanone, [2-(3
- chl oro- pheno xy)-5 -quoro Py n-3 -yIR"- (3 4 di hydr o- 2H qui no
lin-1-yl)-methanone, 10 [24 ¢ nEI%;gro pheno xy) 5 -fluoro-pyridin-3 -yl]
-(3 ,4-di hydro-2Hquino Iftm-1-yl) hanone, [5 -chloro-2-(2,5
-dichloro-pheno xy)-pyridin-3 -gl9 -(3 ,4-dihydro-2H qui no
lin-1-yl)-nmethanone, [5 -chloro-2-(2,5 -difluoro-pheno xy)-pyridin-3 -yl]
-(3 , 4-di hydro-2Hquino |in-I-yl)-nethanone, [242,5 -dichloro-pheno
Xy) 6- t ri f RoandREbiyihdgyndaitly-f>m yadh oth@ scketdd fipar the %l'dannlﬂoInSlsﬂmgbﬂ yl) -

81’0 QSK I{a%g% o hl lOCP—[ %%gxxx&%lﬁ)%r IG&:@ 7p%hll'<g>8] Pre%fz &rred arg co%gound?]orflzo
( 6- netfwymﬂal,,mhmmyé aod Bﬁamndnpehdmly iy et diberdrydrogen or ! halogen.
2- (2, 5-di chl or o- phenoxy) - N- et hyl - N- phenyl - ni coti nam de,

g(;) CB;?: gl §0ﬁ1 ghﬁﬁ’sdcff?r%%% gégﬂrt] gﬁfehﬂr(gh dre Bf&%heé &h?(%g O@%ergih%ﬁli af E%s}; :@:ﬁ@ Br, in ca}s)e/ :
(7-1] d%r%n@t?f* horj?thyldﬁtolew\mp%% R nRI 1%161@41%{1 wawif‘étecé%om e group
2- ( 2, 5-cdhgifingra-(hanop yhaldyeiekdiydenME phekyl| €ni-elbkydaiogen-C,_;-alkoxy, cyano,

15  carboxyl, Ci.7-alkoxycarbonyl, hydroxy-C,.;-alkyl, hydroxy-Cs_7-alkenyl, hydroxy-Cs.;-alkinyl,

carboxyl-C;_7-alkyl, carboxyl-C,.7-alkenyl, carboxyl-C,.7-alkinyl,
Ci7-alkoxycarbonyl-C,; s-alkyl, C; 7-alkoxycarbonyl-C, 7-alkenyl,



[242,5 -dichloro-pheno xy)-pyridin-3 -yl] -(2,3 -di hydro-benzo

[ 1, 4] oxazi n-4-yl)-net hanone, [242,5 -dichl oro-pheno xy)-pyridin-3 -yl]

- (6-f 1 uorwo2oi4giodydr o- 2H qui no i n-1-y1)-nmet hanone, [ P42/EP2009/063649

-di chl or o- pheno xy)-pyridin-3 -yl] -(6,7-difluoro-3 ,4-di hydro-2H qui no
l'in-1-yl1)-nethanone, [242,5 -dichloro-gheno xy)-pyridin-3 -yl] -(2,3
-di hydro-benzo [ 1, 4]thiazin-4-yl)-nethanone, 25

|
N-( 2- he ti nani de,
> (5, ST B EIESRach L BRI G, o0t ' e A€
2-(2, 5—@17@N{QXWOarBh@ﬂ@qy)alli\¥l(amlanmWL hidaylyC - ariéylmrnmn¢8¢b@nyrh£nndlé<yl
N- bi
|

i ph ¥|a11?ox g.argoﬁ}g éﬂdu@;h'a?r{lﬁod%%ﬂ 1% 7_ thyI ni coti nam de, [242,5
uoro 3 , 4-di hydro- 2H qui no

- chloro pheno X in-3

lin-I- )?11) OXEIr ‘Han%‘i%él (p 30" alkylam1n03/ carbonyl—C1 7-a yl,
2- ﬁ I25 5{q|7ram{d§|y@arb&@n@qw)aﬂ&l((zl abh&yllmﬁh@)naalaodyi “agtayd,ni cot i _nam't de, |\2I (3
-chl or o pyri or,0- me -ni.c an de,

N (40 CHRIBT Yot bR By i r URLREST Ry TErRE bty PERRE B are ce,
2- (2, 5-hdloghh,d?,0- qdheayoxqrbeiﬂnl@?Crre{ameyeapbmydl n- 3-y1l) - N-net hyl - ni coti nam de,

N-(3 - ﬁr)gle%;l?ar r@# LO¥draiR 8@9&% éﬂ? afsubditited Ot &msﬁ{u?edw&% to three groups selected

xy) - N-
N- ( 5 c Hfos galggermﬂmaﬂ@mrgalbole eC s-gkexicarbonphenoxy) - N- net hyl - ni cot i nami de

henyl G 7-a11§y1 wherein phenyl is unsubstituted or substl‘huted by ?ne I\E—O threﬁ gfoups selgcted d
r o- phenoxy net hyl - ni coti nami de
, 2 (2% ﬁ%lﬂg% @ﬁﬁgﬁ‘? y%lﬂlfgﬁtxworecm %‘E‘PWI‘“ D9RENY 1) - N- et hyl - ni cot i nami de,
2-(2, 5pdb1€§hl@r7(-h'ﬂﬂhﬁlmﬁfihyﬁe‘lﬂ\b1(e% yhigtuutystitrndtedrivyibstivived i bndraatdaydrowpscot i nami d
e, WO 2010/ PCT/ EP2009/ 063
2 (2, 5 GrCR SPB G PRI D AR LIOR YL e Ry SRERY 13 et hyl - i cot i nani d
e, N( @yﬂohdmybcameefﬂ-lﬁb 79@%@[11 Wileangih py o [i@ingl idisalbrtiorted pjhrearboxyl,

10 11
Xy)?\kc%%%eloztﬂér@t é? pﬁeny]i{) -RZ-?I&dR ‘FPfd“’ phenoxy) N- et hyl - ni coti nam de

2 (2,5-dichloro- pheno y) - 8ms\gt hyl - phenyl) - N-met hyl - ni coti nam de, 5
(2, 5-di cM%P@reéﬁémxgﬁ)lmb’zoqf 1@., Ret Ry K oHhg 1 proseiastasyfram egpwani de,

2, Scdhﬁmﬂgrdfmh%quyﬁ \g’eﬁzhmgelﬁcmyrﬁkﬂecwhﬂ@bﬁmmb)geh\tmeiahlwx n¢yaﬁ@| nam d

vty 4B SRR e RN A RGO cor

2-
6-5:???%’1063'1 héf‘

de caﬂo@ﬁ—@yﬁﬂhylpbahgi})l-@ﬁ(ﬂke&yd|calfbb@yleCphdhmyy) N- net hyl - ni cot i nam de,

5- h t hyl - ni cot i i de,

S 3 (&l tenony). S BT IL Tt
-(2, 5Cd|7@rlimz<b'©ar NGNS lnbllnéftrh% 1@1(7-28-11@311‘3111@110@ nyh heny1) - ni coti nam de,
g(22S@Igcahli&ry@areaﬁns@ax)aﬂ&l(a%uﬂocqmdn'yp chrbBQﬁle &glnﬁﬁm&armrgm Damde,
1
(

di
[

2-
2-(
e,

I\F(

hl - 3- di hyd 2H | 1
mﬁlﬁ O[:a(l)r gnyein 17-a1k >glrrrlnnécra]urbonyil:k1 7-a1ky , ' hydro- quitnol i n-

-(2, 5aﬂioﬁ§nlL©{palla?le(r(Qxaa)k>ﬂMﬁind) BarBoiyylllC,(-&Iy1u0r 0- 6- met hyl - 3, 4- di hydr o- 2H-q

N- ?é} Ic%l%r%l}&i‘yﬁ%ﬁ)@)ﬁr@g%u@ﬂécy9%’13?“{1%) Qfﬂ?ﬁné'ﬂfpéf'gll%'tlienoxy) -N- et hyl - ni cot i

namni de,phenyl, wherein phenyl is unsubstituted or substituted by one to three groups selected from

[2 (2, Jaflisg 1*1”@17°aﬂ%®”93%¥3xﬁ>6¥t‘?7-gﬂ<%x§/9albcfn§zl met hoxy- 3, 4- di hydr o- 2H qui nol i n-

1-y1) - net
(6- chl cph@nsécaabmﬂhyﬂlﬁeéelzﬂqhawl olsHbstitytey of substituteddiycdiiede shrph sioeRy Yelgsyed di n- 3
'yl] et RO Ean, a@ralkox carboxyl or C;_s-alkoxycarbonyl,

% o )Pgslil)ﬁ[&ﬂ Brf%ﬁh é}rlll is unsu%st%uged(or su‘tl)s!c{?uted by one to tKr%g %ro%%géeciected

2, Sfo(ﬂmhdiibgafmeJauaﬂ:@xy,ea xiyomnE 3r-ylkdxy(cbrbBnadli f | uor o- 2, 3- di hydro benzo
]ox Zi

- (
4 2 ya]ﬂzm 1 wthe e’n 1s ungubs ut r substityted by one to t . .
-(2 ﬁ)ﬁnhdropénox LS §J]yE 6‘(dziof’% ‘i%éiahé}r Rjui noxal i n
-y )-ser]ecthérﬁ@nehalogen C1 7-a oxy, carboxyl or C, 7-a1koxycarbonyl and

pyrrolidinyl-carbonyl-C,; 7-alkyl, wherein pyrrolidinyl is substituted by carboxyl,

35 and the other ones of R7, R®, R’, R' and R"' are hydrogen.

Especially preferred are compounds of formula I, wherein R” and R are halogen. Most

preferably, R” and R'? are halogen and R®, R” and R'' are hydrogen.



25

2- (2, 5-di chl or o- phenoxy) - N- (4- met hoxy- pyri di n- 3-y1) - N-net hyl - ni coti nam de,

[ 2- (2, 4- awohhov@oheno xy)-pyridin-3-yl] -(3 ,4-di hydr oPRHERA009063649
l'in-1-yl1)-nethanone,

[ 2- (3-chl or o- 4-f | uor o- phenoxy) - pyri di r23~y1] - (6- net hyl - 3, 4- di hydr o- 2H qui no
lin-1-y1)- methanone, [2-(3-chloro-4-fluoro-pheno xy)-pyridin-3-yl] -(3

, 4-di hydro t hanone,
[ 2-(3-chl OFEerhpr lb%gj’ﬁéé{r%ﬁﬁg Boﬁndé]&ff%ﬁ?‘%iﬁes 7-di f 1 uor o- 3, 4- di hydr o- 2H- g
uinolin-1-yl)- nethanone,2
[ 2- (2, 5-dichl oro- phenoxy) Byrldln 3-y1] - (2-net hyl -3, 4-di hydro-2Hq
uinolin-1-yl)- methanone, 35
[ 2- (2, 5-di chl or o- phenoxy) - 5 ynihln 3-y1] - (2, 3-di hydro- benzo
[ 1, 4] oxazi n-4-y1) - net harfdne, (2 5Rdi chl or o- pheno
Xy)-5-fl uoro-pyridi ne- 3- carbonyl] et r ahydr o- benzo [b] azep in-5-
one, WD 2010/ 049302PCT/ EP2009/ 0 42,5 -di chl oro- pheno xy)-5
-fluoro-pyridin-3 -yl] -(3 ,4- dlhydro 2H- gui,no I|n | -ly1) - met hanone,
2- (2, 5-di chl or o- phenoxy) - N—ethyl .I égvﬁ-phenyl ni coti nam de,
[ 2- (3-chl or o- phenoxy) - 5-f | uor o- pyr|n|n 1] (6, 7-difluoro-3, 4-di hydro-2H g
uinolin-1-y1)- nethanone, 5 [RY3 -ghlo R '4-f 1 uor o- pheno xy)-5
-fluoro-pyridin-3 -yl] -(3 ,4-di h Hquino lin-1-yl)- nethanone, [2-(3
-chl oro-4-fl uoro-pheno xy)-5 -flup pyridin-3 -yl] -(6,7-difluoro-3

, 4-di hydro-2Hquino lin-1- y1}£'-‘\% oner'® [2- (3 -chl oro-4-fl uoro-pheno
xy) 5 -fluoro-pyridin-3 -yl] -(8-nmethyl-3 ,4-di hydro-2Hquino lin-l-yl)- 10
met hanone, [3 -(2,5 -dichl or o- phenoRxy) -pyridin-4-yl] -(3

, 4-di hydro-2Hquino lin-I-yl)-nmethanone, [3 -(2,5 -dichloro-pheno
xy) pygﬂghﬂ 4-yl] -(7-fluoro-3 , 4-di hydro-2H quino lin-I-yl)-nmethanone, [3

2, ?oro pheno xy) - pyridin 4-yl] -(6-fluoro-3 ,4-dihydro-2H qui no

|n y1) - met hgnone, [3 -(2,5 -dichloro-pheno xy)-pyridin-4-yl]
(6,8 dﬁflﬁﬁ?% ®' M- di hydr o- 2H qui no i n-1-y1)-net hanone, 15 3
(2
(

I
, 5-di chl oro- pheno xy)-N-nethyl-N-o-to |yl-isonicotinam de,

N- (2% chi’or - @RERYIN;:-3 - (2,5 -dichloro-pheno xy)-Nnethyl-iso nicotinam de,
3 -(2,5-dichloro-pheno xy)-N(2-metho xy-p henyl)-N-nethyl-iso
ni

cotl @?'yng %2 are independently from each other selected from the group consisting of hydrogen,
C,7-alkyl, halogen, cyano and C;s-alkoxy;

R'? and R" are independently from each other selected from the group consisting of hydrogen,

C,7-alkyl, halogen, cyano and C;s-alkoxy;

10 R® isseclected from the group consisting of hydrogen, C;.s-alkyl, halogen, C,7-alkoxy, cyano,
N-heterocyclyl, five-membered heteroaryl and phenyl;

R* is selected from the group consisting of methyl, ethyl, isopropyl, difluoromethyl,

trifluoromethyl, cyclopropyl and oxetanyl; or
R’ and R* together are —X-(CR'*R"),- and form part of a ring; wherein
15 X is selected from the group consisting of —~CR'R"-, 0, S, C=0 and NR'®;
R'* and R" are independently from each other selected from hydrogen or C;-alkyl,

R'® and R"” are independently from each other selected from hydrogen or C;s-alkyl or
together with the C atom they are attached to form a cyclopropyl or oxetanyl ring or

together form a =CH, or =CF, group,



[3 -(2, 4-dichl oro-pheno xy)-pyridin-4-yl] -(7-fluoro-3 ,4-dihydro-2H qui no

lin-1-yl)-nmethanone, [3 -(2,4-dichloro-pheno xy)-pyridin-4-yl] -(6-fluoro-3

, 4- di hydrwo2biogupzee |in-1-yl)-net hanone, 20 [3 - (2, 4- di ehir@Pee0pioeIsas

xy)-pyridin-4-yl] -(6,8-difluoro-3 ,4-di hydro-2H quino lin-|-yl)-nmethanone,
-(2, 4-di chl oro- pheno xy)-N-net hyl -N-24t 0 |yl -i soni coti nam de,

N- (2- chl or o- phenyl ) - 3-( 2, 4- di chl or o- phenoxy) - N- net hyl -i soni coti nam de, 3

S D T g g o

ni coti nam de, PBIqy8 - (3 -chl oro-4-fl uoro-pheno xy)-pyridin-4-yl]
-(7-fluoro-3 , 4-di hydro-2H quino lin-I-yl)- nethanone, [3 -(3

- chl or o- 4- Lﬁ&ﬁﬁ§rgﬂﬁﬂp xy) pyri di n-4- yI] -(6-fluoro-3 , 4-di hydro-2H qui no
lin-1-yl)- met hanone, -(3 -chl oro-4-fluoro- pheno xy) pyrldln 4 yI]

pSich:1g e aﬂghgﬁﬂwrﬁﬁﬁﬂﬁhr}ﬁ’de@ Bl e ondcng i o P Vet §°

- chl or o- 4 quoro heno xy)- N (2-chl oro-phenyl) - N—nethyl-lsonlcotlnanlde, 3
- (3 5 chl or & Zarfd RS mce ipherodontly-orh 2achedther seleeted from the group consisting of

op ) o RS S e RN BB 12

-di chl or o- p¥¥&Re Xxy) - p henyl] -(3 ,4- dlhydro 2H quino lin-1-yl)-nmethanone,
[242,5 -dichl oro-pheno xy)-p henyl] -(6, 7-di fl uor o- 3, 4-di hydr o- 2H qui no

i n-1 - RE)anga’ Bﬁden{l %&eacﬁ'o@l{blr Qfeosel%@%ﬂ%dfﬁ()he rbwadnlslsnﬁg?om}dﬂageﬂ 3
-di hydro-indo 1-1- hﬁﬁgi f (? Ioro pheno xy) -

-f 1 uor o- phB%Q %ﬂ@¢¥§@‘ﬁ%n1 ‘AY) - met hanone, WO
2010/049302PCT/EP2009/063649 28- [2-(2,5 -dichloro -pheno Xy)-5 -

f I Ut o-aptienighdt oné Be, metdryIR'3s méthyl byethyl, atdbksqtivaof R1, RS R R'? antek Hanone,
!gﬂf ﬁi ngl QE& @ﬁg@qﬁ%gﬁé)co%lsm{glolf(trl 7-aﬂgﬁ%hdgen(1§alégehr@'ll7 e?lkyl4C1 7-91}295339
a hal ogen-%l 7-alkoxy, cyano, phenyl and phenylcarbonyl,

and the other ones of R7, R®, R?, R'” and R"" are hydrogen;

or pharmaceutically acceptable salts thereof.

15 Examples of preferred compounds of formula I are the following:
(3,4-dihydro-2H-quinolin-1-yl)-[2-(3-trifluoromethyl-phenoxy)-pyridin-3-yl]-methanone,
[2-(2-chloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(3-chloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
(6-methyl-3,4-dihydro-2H-quinolin-1-yl)-[2-(3-trifluoromethyl-phenoxy)-pyridin-3-yl]-

20 methanone,
[2-(3-chloro-phenoxy)-pyridin-3-yl]-(6-methyl-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(3,4-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
3-[3-(3,4-dihydro-2H-quinoline-1-carbonyl)-pyridin-2-yloxy]-benzonitrile,
(3,4-dihydro-2H-quinolin-1-yl)-(2-m-tolyloxy-pyridin-3-yl)-methanone,

25  [2-(3-chloro-4-methyl-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[2-(3-chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[2-(5-chloro-2-methyl-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,3-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[2-(3-chloro-5-fluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,

30 (3,4-dihydro-2H-quinolin-1-yl)-[2-(2,4,5-trichloro-phenoxy)-pyridin-3-yl]-methanone,
[2-(3-benzoyl-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
(3,4-dihydro-2H-quinolin-1-yl)-[2-(3-trifluoromethoxy-phenoxy)-pyridin-3-yl]-methanone,
[2-(3,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,



[242,5 -dichloro -pheno xy)-5 - fluoro-phenyl] -(6-nethyl-3 ,4-dihydro
2H-quino lin-1-yl)- nethanone, [242,5 -dichloro -pheno xy)-5 -

| uor o- pheOybio/49®23 - di hydro -benzo [ 1, 4] oxazi n-4-yl) - RETHR2@063649

(2, 5-di chl or o- phenoxy) - 5-f | uor o- N- net hyl - N- phenyl - benzam de,

(2 5-dichloro -pheno xy)-3 -(3 ,4-di-B§dro -2Hquino line-1l-carbonyl)-b
nzonitrile, 10 [242,5 dlchloro -pheno Xy)-p henyl] -(8- fluoro-6-nethyl-3

4-di h h -
heny:])(glré‘tflllli-?%gl()?"Il?!l’@‘91 ]hgiiayu %H&Q%?%%%ﬁ%n"ygig ﬁ%{ dngngnoo?y) P
phar rracﬁé&tdlh}ﬁirbﬁféqme@lﬂabiyé) [52 3t1§011rheyla@f€n0>ﬁl)1pb’ﬁém fraethewneonpounds of
formul g3l (ﬁﬁ rb 27§ ahd g -@@) [213-cthyl- phenoxyg Xr1d1n—3 -yl]-methanong,

[ 2-(2,5-di ¢gh orof})henox% yridin--3 ﬁ di hydro- 2H qui noxal i n-1-y1) - me
th anonéS 4-dihydro-2H-quinolin- -yl) [2-(3- 10d0 -p enoxy) pyridin-3-yl]-methanone,

[ 2- (2, $243-chloes-0-fRlenexyiludpkriceHyhpBenokly)-p fridie i3yl B 4 4tigiday droqiblaui Joxal i n

-1-yl)- n%éhanone
[ 2- (2 2GR Gr 0- phenoxy) - pyri di n- 3-y1] - (4-i sopropyl- 3, 4- di hydr o- 2H qui noxa
lin-1- )[2)(3 -bnehdrphemey)-pyridin-3-yl]-(3,4-dihydro-2H-quinolin- 1-yl)- rnethanone

(- oyel ops SRKdncdagh A A S SRk Do LTk A.5T Helhhe- Phenoxy) - py

r|d|n-

(4- cycllBtidrchlora phengikiy shftsomm-pyidind xdl-(hd-tilytyo-p A-quinaging] -y hiraethansmenoxy) - pyr

5
f

2-
4-
e

i g' f023 y iSh({fﬁﬁcH@%@@oxy) -5-fluoro- é)yrldm -3- J‘] -(3,4-dihy (%ro 2H—qu1n011n—1 yCI’) rrrllethanonzeH_
£a| l( n- % yh@ro-ﬁé&ﬁaﬁgﬂ%ro étg:%o;qll) pyrldm ((3 fl(lgdraoné[—s[ _qulno?m-l yB Iﬁ/ethano qui no

1- [ 2- ( 352hkrehl(Qr5adifiteooptiho Py pydid a3 -3t a@dbdinydrb=- 27 -guihb hiy-d £y hidﬂquoml in-4-
one,

[ 2- (2, 52 4PCRHBIYOTIERYSY - BbeE ey p dig3 il Ry t-dibedre- 27 G RYUP -2 qui nol i

n-1- yl)mertmnloamone
[2- §]52 iz @%ﬁio% g?% gféﬁl‘r}dlﬁ-‘é%ﬂgkﬁ Jikto-béibPr, Bl YPrRaRho A N-1-y1) -3, 4

ur n

N- ( 2- cyé %»ércbﬁwmm%@n%w -pyridin- %YHr(éﬁn@th Phetpsdyo-2R-grartiir lyDoethangiicde, 30
2-(2, 5'2d420§15@hl@rdlgﬁéﬂé& y)- VNt IZ‘Vl‘phe ql?coﬁﬁgtﬁmlesul fanyl - phenyl) - ni coti nam de,

Ich)tz | ﬁég.l B | 0r3(21 & e(ﬂro 2)’[_} qulnroTﬁn- -yl)-Pf—EZZ 5 gilch enox% B% (%n%]-'gll? et anggee nyll-n
N- ( 2- a4, 5ﬁd]ﬁﬂqtb)plﬁﬂé@)-@yddmm-Qt]e(7pﬂhﬁ)m@)3)4)-d1h|ydmt2ﬂ-lqumbhﬁ)ﬂ Fylpmietinone,
5-d h 1) - N- net hyl t d
(27, S oHRh R RO g fr By REmygh 5’% W) Lt otraydro- ] H pyrr ol o[ 1, 2
- a] qui mbj(éﬁrdqclﬁolnghen%)fpgtlﬂmﬁbﬂé -(2,3- d1 ro- benzo[l 4loxazin-4-yl)-methanone,
[ 2 (2, iz It} @mla{l&o%iﬁﬁw)pyﬁm iy N-3-trbko 8 4-din PRt Y dmd i MslrReaks Ui noxal

S1-
v cyZ|[é1@z”§§mah3%pmn@xya reTiipe-o16 T eseat frsitydyar P quipoding L 4D GRESRE S heno

Xy) py r[eréJz B=dicidib=phecH6X B3 B O L 930 APCTHEREQARA] 3 G BiazdO4-yBhbrbane,
i @%m@;ﬁ@ BN oL R Do tiiib (B TEN S o-phenox

{4 [2 (22(2%5-dicblolk@phenplgndxygthplyNiodiohd-n3ecot@ninatey | | - 3, 4- di hydr o- 2H qui noxal i n

- 1@2 565{(‘3}{@}’_&? L&r Xy){ﬂ;-(z[rg?tg&?fpﬁgn Q;@q&t@ngl tlﬁéﬁ%ld%y“ di ne- 3- car bonyl ]

- Ui no eSter,
blphenyl 2-yl-2-(2,5-dichloro- phenoxy)—N methyl- nlcotmarmde

[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin- 1-yl)-methanone,

30  2-(2,5-dichloro-phenoxy)-N-(2-ethyl-phenyl)-N-methyl-nicotinamide,
N-(3-chloro-pyridin-2-yl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,
N-(4-chloro-pyridin-3-yl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-(2-methoxy-pyridin-3-yl)-N-methyl-nicotinamide,
N-(3-chloro-2-methyl-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,

35  N-(5-chloro-2-methyl-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,
N-(2-chloro-6-methyl-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-(2,6-dimethyl-phenyl)-N-methyl-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-(2-methoxy-6-methyl-phenyl)-NV-methyl-nicotinamide,



{4-[2-(2, 5-di chl oro- phenoxy) - pyri di ne- 3- car bony1] - 3, 4- di hydr o- 2H- qui noxal i n
-1l-yl}-acetic acid, 3-(4-

{442- (2, Swoi2et@sam2phenoxy) - pyri di ne- 3- car bony1l] - 3, 4- di Irg@me2@skoeastnoxal i ne
-1- 10 sul fonyl}-phenyl)-propionic acid,

(3, 4-di hydro-2H qui nol i n-1-y1)-[ 2- (2- f-B@or o- 5-tri f | uor omet hyl - phenoxy) - pyri
di n-3-y1] - net hanone,

anrzn g A C oL B R PRABRYY. AR5 AUARS-9- ik Sy TER A Y RN o Bimdihl e Bt hyl - ni cot
N- ( 2, 66 Thitloros2-Bcthsttrepbgnyrd e 5y dichlom-phatip sy Bmoethrlerientinpmide | uor o- N- met hy

| - ni COtI\V @@%1%2 %‘f_éth l-pheny 1)52 -(2,5-dichloro- phenox g—N rnethyl nlcotlnarmd
[2-(2,5-dichloro-p enox)y - | uoro-p I hydr o- 2H qui noxal i n

-1-y1) Zn@tfhglﬁglﬁgb phenoxy -(2, 3 dlrnethyl-p enyl)—N rnetﬁyl nlcotlnarmde
[ 5 (2-@;5liichlogs- ph@m?pm()z%mieu@n@hw) -Nim&hp:sisstharidd,- 1, 2, 3, 4-t et rahydr

1-
I t

E)qu(JIan {3 filllcglrogoaéﬁ 7) - '@%ﬂ‘g’fﬁeyop %Vlﬂilﬁ Pﬁle%ﬂ%/i\f[ methrk-BSPYYAS:, 2- a] qui noxal

i n-5- yJZ}(Zl;ﬁadlhhhm‘fphenoxy)—N (2,6-dimethoxy-phenyl)-N-methyl-nicotinamide,

I( 30:?%(:;) gﬁﬁ&ro =4- 41?%‘ ﬁ\ll&n-%‘gﬂlﬂ onﬁ(ﬁ {chbrd: pﬁ&ox@?ﬂ&etﬁyphEMH@nﬂaphenoxy) 5-f

[2-(2, gﬁ/ (-eymorrdepHAday) diship oupicoopyrVavatb grjegtingmidaur an- 3- y1 met hy1- 3, 4- d

?Zdl’(}) | (H-BRKRkA- Eh@tfo)(})— Ifhﬁ)‘?@- E@n l—N rnethyl—mcotmarmde 2 5-di chl )
cyci opu X -1- I cnl or o- enox
y) - 5yf 140 %%VF‘% t%‘gﬁﬁ?ﬁ? -p IS) 1\5jl methy nlcozmérmdg P

[ 23( 2, 2@ 5bichloeo- phl@i@@g(yw rﬁethylum(a-p@%bi thiyipBery A nikti(adaide,3- t ri f | uor o- propyl
4| uj. noxal inx1-y.4] - met.ha

{4 [ 2- %2 SRR enﬁﬁg’ﬁ%’g%%‘: %ﬁl‘?ﬁ%@@g@'p\% fefl-gicotpyBiden] - 3, 4- di hydr o- 2H g

ui nox aI[iZ-njf—Z - q;cﬂ}l@roqﬂenow)widimiw|-(2em¢tby];§,4Tdihydr0-2H-quinolin-l-yl)-methanone,

B|4n£)5>2<al([i% El{l&% é%eﬁ&gqu i3 fyl]Lt@rfﬁfoE’é( ol ALAEr B2 CALRPEYH quindlindi Bydr 0- 2H-q

{4-[2- (@eﬂ?ﬂ@iﬂ@hl or o- phenoxy) - 5 fI uor o- pyri di ne- 3- car bonyl] - 3, 4- di hydr o- 2H-q

ui noxalN--dhlydot4- rr[k'ﬂﬁﬂ?lp@ﬂtiﬁfl 31‘}1 o- ﬁﬁlch%?é-@heno% )—N rnethyl nicotinamide d
B|4n£»2< a([g ﬁ? ?: (bét}ér%r heno}_%lfiglp% gﬁ g,lén(ﬁhydrg aZ[—P qu1 g'lln- - 4) rnleth Iqornoe 2Hq
{ 4- [ 2- (@chlogo-Gll- mhpdrpmnqumbhﬁflfyl);m @-i;ylrdhdxrm@h&m&a) porigih]3~ 3] 4acdhdmgde,0- 2H- g
I
n{{ga([%ra%%é%&ﬂ? or'o- p‘?@ﬁ@fﬁig]; pﬁ(lgrfguotﬁgrrzﬁd?%%drg bceg% Q/ >]az§1 4ygl hydr o- 2H

UI noxalngthanoyd.} - pent anoi ¢ acid ethyl ester,

2010/ 01@3@3%1{1&8%9@%%%?48111 :83,1] _(®:8- fifhuoto2 Q%ﬂﬁrd% | 94}09512%&@ Ay -5 -

fluoro - di ne carb ~di hydro -2Hqui no xal'in-1I-
hexanoi®cta 8 net hyl ester, 6- {4- [2- (2 5-di chl oro -pheno xy)- 5 - fluoro

- pyridi [ME,S-di@lﬁdSIb%]ﬁéh(}»xy):’pyriémdi HNdupheryE 3 die dkab Foqdindkblin- - J1pkRARh6naci d,

25  2-(2,5-dichloro-phenoxy)-N-(4-methoxy-pyridin-3-yl)-N-methyl-nicotinamide,
[2-(2,4-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[2-(3-chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(6-methyl-3,4-dihydro-2 H-quinolin-1-yl)-
methanone,
[2-(3-chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-[ 1,5 naphthyridin-1-yl)-

30 methanone,
[2-(3-chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(6,7-difluoro-3,4-dihydro-2 H-quinolin-1-yl)-
methanone,
[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(2-methyl-3,4-dihydro-2H-quinolin-1-yl)-
methanone,

35 [2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(2,3-dihydro-benzo[ 1,4]oxazin-4-yl)-
methanone,
1-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-1,2,3,4-tetrahydro-benzo[b]azepin-5-

one,



5 4- {4- [2-(2,5-dichloro -pheno xy)-5 - fluoro -pyridine-3 -carbonyl] -3
, 4-di hydro -2H qui no xaline-1- carbonyl} -benzoic acid nethyl ester,

[ 2- (4- br owo 200/@930di chl oro - pheno xy)-pyridin-3 -yl] -(2CTEP20000533py1- 3

, 4-di hydro -2H quino xalin-1- yl)-methanone,

(4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal-8f~1-y1)- { 2- [2,5-dichloro -4-(3
-hydro xy-prop-1-ynyl)- 10 pheno xy] -pyridin-3 -yl} -nethanone,

[2 (4 r - ,

o quiter dl%losm-f"w oo aBOSaRad S8 At b 1 G e,

-2H quﬂﬁ@ﬂ dlﬁblolo p EEW+e}h§é35t=ﬂ@hrn-@pmlb’l-mﬁ]otm@mﬁenyI } -p ent- 4 yn0| c

aci d neb hylch®3d-Bhenoxy)- 5%116?8 1n% yl iﬁ“f’dlﬂ:llo‘f'@bq &’1hydlt/(1)321—'1- ﬂmﬁﬁﬁ-llﬁ?”)pyl 3
4- di hydro -2H qui no” xal i ne-1~-car ony pyridi n15 2yl oxy]- phenylet hynyl}

" benzoiteethamoge.met hyl ester, 2-chloro -4- {2,5 -dichloro -443 -(4-cyc

I 0pr53p)[l—(@-chl@r(dﬂ%f@ph&idx?—'ﬁﬂmoi@-byﬂi'tﬁn-B - AR heayHr Py A giitdmyl -91)xy] - p
henyletq¥@¥ ﬁ benzoi c aci 2-chloro-4-(2- {2,5 -dichloro -4[3-(4-cyc

| opr opyt ®di hydro -2H qui no xal i ne-1 - carbonyl) pyridin-2-ylo xy]

- phenyl[2- (S{ehhyd H-theenzphaoag)- o lud-Ayridia-3¢d]-66, 7 diftloro3¢t-dillydo 32 H{-4uimpbin-1-

| opr op ) % hydro -2H quino xal ine-I-carbonyl)-pyridin-2- ylo xy]

- phenyl T8t " benzoi ¢ acid, 4-(2- {2,5 -dichloro -4- [3-(4-cyc

| opr op)[ (échbr@ﬂﬁy@rwph@quﬁﬁbompw in{3- ikt horwin)-3 gy dinpdne-22- qym@lnsml}yl)

- Phany lneth@ohy, ) - 3 met hoxy- benzoi c acid, 3- {2,5 -dichloro -443 -(4-cyc
| oprop

phenyli%(iéﬂp@1 %goiyg) 34 %Vﬁd% &BY@%%%gﬁn%Pﬁngyrldlgpﬁﬁ%ﬁo e 2s
, 4- di hysi(®,5- (ﬁﬁﬂ@t@l—p}ﬁn@(@)lmﬁd{n wl]t(arﬂ/db)ro-ﬁw ditiydvo 2Hqoins - 1- ylph%thah&)ne
D uitne A et erttenbaryis nsye fefsfiorgn st dpieS- L RRORNH D el 2 ¢
met hyl [2«2 éfdlClﬂ(f)TOélphe{lQ&}B pyddmh4l1yt]d6 sS4difuerod3, éwdlydapﬂﬂpqmn@m- BKyDithgtamne,
f"&fﬂ”' “&d%élh}af&?o bh&%&ypm&éthﬂyﬁ'odfo@ﬂ%s&ﬁg&tlﬁyrhl e, gt‘g”yéh gﬂlt ng enoi ¢ acid,
xal i nedY- (?cahlgww;lyb;%ﬁ?@é Aich -@hwry{Nﬁn@thylrlponlmH@amlée aci d, (3-
i 2 | |5ng i3¢{2! NERhivfo- fﬁé)noxﬂl)‘le(YQnétﬁ&f éNfﬂne@h Mwnqbouabjnmél no cetic
o LA BB i St %g?&ogo“pﬁh&s% S AL
xal i ne-[B-(@ alfdipﬂﬂqrb)pmmsx;dipyﬂam AV (ﬁﬁum@hﬁﬂ&h}zdropﬁfﬁﬂumnyﬂ)l -ytphieyHanauns, no]
Sreh Tt teaoh vt SR oot S e SR BRI Py oa biithe
-31- 3- (2 4-dichloro-phenoxy)-N-methyl-N-o-tolyl-isonicotinamide,
N-(2-chloro-phenyl)-3-(2,4-dichloro-phenoxy)-N-methyl-isonicotinamide,
3-(2,4-dichloro-phenoxy)-N-(2-methoxy-phenyl)-N-methyl-isonicotinamide,
3-(2,4-dichloro-phenoxy)-N-(2-methoxy-pyridin-3-yl)-N-methyl-isonicotinamide,

25  [3-(3-chloro-4-fluoro-phenoxy)-pyridin-4-yl]-(7-fluoro-3,4-dihydro-2H-quinolin-1-yl)-
methanone,

[3-(3-chloro-4-fluoro-phenoxy)-pyridin-4-yl]-(6-fluoro-3,4-dihydro-2 H-quinolin-1-yl)-
methanone,
[3-(3-chloro-4-fluoro-phenoxy)-pyridin-4-yl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin-1-yl)-

30 methanone,
3-(3-chloro-4-fluoro-phenoxy)-N-methyl-N-o-tolyl-isonicotinamide,
3-(3-chloro-4-fluoro-phenoxy)-N-(2-chloro-phenyl)-N-methyl-isonicotinamide,
3-(3-chloro-4-fluoro-phenoxy)-N-(2-methoxy-phenyl)- N-methyl-isonicotinamide,
3-(3-chloro-4-fluoro-phenoxy)-N-(2-methoxy-pyridin-3-yl)- N-methyl-isonicotinamide,

35 [2-(2,5-dichloro-phenoxy)-phenyl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-phenyl]-(6,7-difluoro-3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-phenyl]-(2-methyl-2,3-dihydro-indol-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-5-fluoro-phenyl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,



yl oxy] - pheny1} - pr opi onyl am no) - propi oni ¢ acid, 1-(3-
{2,5-dichloro-4-[3-(4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1- car bonyl) - py
ridin-2- woaryjo4pdeenyl } - propi onyl)-pyrrolidine-2-car boPgTiEP2@0i063648- ( 4-

{2, 5-dichloro-4-[3-(4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1- car bonyl) - py
ridin-2- 5 yloxy]-phenyll-butyryl am ne}8propi onic acid,

2, 5-di chl oro-4-[ 3-(4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1- car bony1) - pyr

di
(2 5 al PSS S BB i ety o S el 2 ar bony 1) - py

ri di n- 2ngthaseyd,- benzoyl anmi no}-acetic acid methyl ester, 10

(4- cycl[@m @RM@hl&o‘lpIQh&m 19011 8dTo PHeRAXAS -hd i1 ¥ W-dih $aro 2 72- q91n6nh qr@yphenoxy) - ph

enyl] - met hanon
[3-(2, Enfiﬂh%ﬁp%ro phenoxy) - pyri di n-4-y1] - (2, 3-di hydro-benzo[ 1, 4] oxazi n- 4-y1)
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[2 (2 @ﬁﬁ%ﬁpﬁro phenoxy) - pyri di n-3-y1] - (6-fl uoro-3, 4-di hydr o- 2H qui nol i n- 1

-yl) - m{]ZJ’QaBQﬁﬁﬂoro phenoxy) phenyl]-(6,8-difluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
I[2 (2 ﬂfphgp}?g%u ﬁg eg%egt)abpe AN {hereofyll (6 7-di fl uoro- 3, 4-di hydr o- 2h qui nol
[ 2 ( , 5-di chl oro- phenoxy) - pyridi n-3-y1] - (2, 3-di hydro-benzo[ 1, 4] t hi azi n-4-y1
) - met anonEul’ﬂzer(IfZefEaﬁr@ti @Mhmlmd@héﬁ@myil&lwmkfyllowe t ol yl - ni coti nam de,
2-
[2
in

( I y i de,
T e S U N o,
-1- y tdigiieyephenoxy pyrldm 3-yl]-(4- rnet yl 3,4-dihydro-2H-quinoxalin-1 yl) rnethanone

2- cmtqze oﬁcmabtpﬂen@h@rpxykmﬂﬁﬂya (@=iS8 2 bpyR1304-BING BRX YN -HindRE ML ~ymyj-cot | nani de

2, 54080 phenoxy) - N- (5-f I uor o- 2- met hoxy- pheny1) - N- et hyl - ni cot i nani d
(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1 yl) [2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-

2 02 %%haqllahgro phenoxy) - 5- f | uor o- pyri di n-3-y1] - (3, 4-di hydr o- 2H qui nol i n-1
- met hanon€

[3 (2 £4-gyelnbu b3 frineie 2 hguinenatindl-yhi[2+(3 Salichlorpdrhsnomy quridinr 3-olli- y 1) - met h
anone, rnethanone

[3 1§ Znig%g, Orlgropp %Q&i‘y pylrldlrnI ? yﬂ (ﬁ oxelan 3 ylfi uodrlhydlro %Hd(llur}nodxr 1n21|_l3-11()ql4|I nolin-1
[ 3-(2, 5nedhaﬁi@h@r0 phenoxy) - pyri di n-4-y1]-(6-fl uoro-3, 4-di hydro-2H quinolin-1

Y s MRG0 cnoo-biding eearbgay 2 G LIS Iy 4 o 24 qui no

n- 1- y I2«(détdhdranephenoxy)-pyridin-3-yl]-(4-methylene-3,4-dihydro-2H-quinolin-1-yl)-methanone,
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SIHHIOélﬁ110Y IHAReRS) - pheny1] - ( 3, 4- di hydr o- 2H qui nol i n- 1- y1) - net hanone,
(iz |6r8p RIABANY-D-(R YL digth1Bro3phehbx )3V And@hINHEAmdtidyi noxal i n-1-y1) - me
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-(2
a%bé’ D3l Blog- BRIV B Ry a2 ansy sy ey Disp R o- 2+ qui noxal i n

- 1-y1) 2n@t Srdicbloen- phenoxy) -N-methyl-N-[2-(2-methyl-2H-pyrazol-3-yl)-phenyl]-nicotinamide,

4-cycl 1- di chl or o- pheno -
§i di ﬁé\Q g‘&?@%roré‘% 74 (}idsr @{f)glﬂ qﬁ%‘?ﬁﬁ%@%&%‘?@&%&?&%ﬁ%ml - 32- Phenoxy) - py
(4- cycl2eBuft- ghrhtemphnmww (23-djdhloxpliany bt Vi byl hiqopingmdicc hl or o- phenoxy) - pyr
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Ixe![ gn }2’ 5% 53@5\?}@% %;[) Iylglgbnl 3n gl] al3?3;]a°4 Fb*ﬁ%ﬁ?drﬁyl)l{ g%frblg[lnz %]cbﬁlnloxaﬁrffs K1)-

[ 2-32, 504h8RNSr 0- phenoxy) - pyri di n- 3-y1] - (4 rret hyl ene- 3, 4- di hydr o- 2H qui nol i

n- 1- y 1)2 MM phenoxy)-pyridin-3-yl]- 1sobut 1-3,4-dihydro-2H- qulnoxahn 1-yl)-methanone,
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Xy) - pyr|d|n 3-y1l] - nethanone,



[ 2- (2, 5-di chl or o- phenoxy) - 5-fl uor o- pyri di n-3-y1] - (3, 4-di hydr o- 2H qui noxal i n
-1-yl)-net hanone, 10

(4- cycl obwoyatd443odi hydr o- 2H qui noxal i n-1-y1) - [ 2- ( 2, 5- diPCiEFR@9PbIsADXY) - 5- f
| uor o- pyridi n-3- yl]-nethanone, {4- [2-(2,5-dichloro-pheno

Xy) - 5-f | uor o- pyri di ne- 3-car bonyl] -3 ,-39di hydro-2H qui no xalin-1-y4 -
acetic acid ethyl ester,

[2-(4-9&9 baeS-dichIoro-phenoxy)-pyridin-3-y1]-(4-cyc|opropy1-3,4-dihydro-
2H-qui noxal I'n-"1- 15 y1) - net hanone, ' ' o

( 4- cycl(bsydphutyBnethyd: 3d-dihydmH2 Hrduinpxalin-h-y1)-[212,§-dichpré-phenskly bpyridin33yly dr ox
y- propn%nmﬂ%;g- phenoxy] - pyrldln 3-y4 - net hanone,

4-(2-{2,5-dichl oro-4- -cycl opropyl- 3, 4- di hydr 0- 2H- quj noxal i ne- 1- car bony

1) - pyr ja8ftif-agid %1{&{91(2%%‘%13}(11}0 -RheRQYS) -TyEidintsr t-carbpryll-34-dibydro-2H-quinoxalin-i-
{2, B}dbmpb@@pmﬁﬁS (4-cycl opropy1- 3, 4- di hydr o- 2H qui noxal i ne- 1- car bony1) - pyr
i di n-2-

(2 5 i HHRS - RS Aep B SRy S tm T otiavdraatewap i YU aBHR G4 - pyr

i di n- 2eiybrstyz, phenyl}-but-3-enoic acid nmethyl ester, (3-

2, 5- d 1 1) -
EI . JF%% é‘icrglgr (%eﬁX%)QprrfaW e=3- %Trﬁ%ﬁ;ﬂgﬁ;@féﬁ?‘o% ng%é%dlfﬂer Incahonud) - py
[ (3- {23 44 R-Grodig {030 pherwzz) nm@mri -cgrhpngh] e thydia- Yiqwineanlintel-1- car bony1
)-Pwi g ﬂx@kkproplonyl) met hyl - am no] - acetlc aci d,
3-(3-¢ I 4 d -1- b
) pyr .%ah éy 1%%591}1115% SRR At R e R A
1-(3- {Zmﬁmﬂmﬁaloro -[3-(4- cyclopropyl 3, 4- dlhydro 2H—qU|noxaI|ne 1- car bony
1 idi d,

3 (B PP B R b e SR B P S RS e S Car bony
1) - pyr |]‘G(2h6 Bichidroxdyinethheyrphdnybeld 92 §-Idarhilcrro)phpn®p'|)-(5ﬁﬁhmrad\7-methyl nlcotlnarnide
(ef]f;/fﬁ’ ¢ %R%@%&i&oé%@h&}@g I0n@sto Pt AN Y-¥iby arb 27 A uio i 9N omPRERRKY) - Ph
[ 3- (2, B-ldr@mi- wblo%ehfwyyl Srfupen-poriliyer 3-carbogy il 3 fdctirdyydisr qulnc;lm@a&. n-4-y1)
- met han Qﬂ@x Qfmﬂmﬁk gitd cal |y acceptabl e salts thereof.

2010 o TR Y h%‘é‘%gﬁ-?—&béﬁ%tﬁ%%ef ed
corrpourﬁd—s:ycifabmtm% Ardiisens- 2iHyensadin- 1-yl)-[2-(To rficiordsphefofyg+Saflh@rodpycidin-have

onemprﬁﬁq@&h%ixgnetrlc carbon atons and can exist in the formof optically
ure e romers; mxtures of enantioners such as, for exanple, racenates,

5 opt i di(2.§-dieheroctihenoxs Soflewmmysiding-yildeforant3-ginthdrebidyden-sH-
d|asterggb§ggpqgg)ﬁ@gﬁﬂﬁkes or m xtures of diastereoisoneric racemates. The
optlcaﬂly active forns can be obtained for exang]e by resolution of the

r ac emat(@syclphutylnsipd 3 4-dihydrn-pquinogalingd gkl ¢4+ dichlogerabengra b fyfluoro-
( chr omglyEiginap Mlﬂuhmm@echlral adsorbens or eluant). The invention enbraces

? L:,%ﬁf (,;5 Q? s,ﬁlﬁ‘ﬁéfgsﬁhq hu be. a 1n- yﬂt [ﬁ (3.3, {' & tﬂuto?oe p?oo nBcgJE gﬁly(afro ggner al
quinoxalin-1-yl]- rnethanone
{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxalin-1-yl} -
acetic acid ethyl ester,
{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxalin-1-yl} -

30 acetic acid,
3-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl} -
propionic acid ethyl ester,
3-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl} -
2-methyl-propionic acid,

35  4-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl}-
butyric acid ethyl ester,
5-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl} -
pentanoic acid ethyl ester,



10 derivatised at functional groups to provide derivatives which are
capabl e of conversion back to the parent conpound in vivo. Physiologically
accept ablwoand/ogeioabol i cal |y | abil e derivatives, which ace/EPapalobis4of
produci ng the parent conpounds of general formula | in vivo are also within
the scope of this invention. -A0f urt her aspect of the present

I nvention is the process for the manufacture of conpounds 15 of formul a I

he T o nel v den il B RhQRS S R %ﬁg?ac%ﬁbpniﬁ?%@%aewfﬁe e

am ne dfxanoe ot methyl gdter, R2 A2R3 1,1 1 ....... 1 RA NI H 20wherein AI
A2 and t I gent
ARy CPCZE%&?P%%?h?%&zE?;*}%P%%%%%anﬁ%&&ﬂ?&“fﬁ%ﬁ&’ -SRI AS 1 LR

2010/ 0A9STPMCERIEP2009/ 063649
5 4-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxaline-1-

carbonyl}-benzoic acid methyl ester,
[2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-
yl)-methanone,

(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)- {2-[2,5-dichloro-4-(3-hydroxy-prop-1-ynyl)-

10 phenoxy]-pyridin-3-yl}-methanone,
[2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
5-{2,5-dichloro-4-[3-(3,4-dihydro-2H-quinoline-1-carbonyl)-pyridin-2-yloxy]-phenyl } -pent-4-
ynoic acid methyl ester,
2-chloro-4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-

15  2-yloxy]-phenylethynyl}-benzoic acid methyl ester,
2-chloro-4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-
2-yloxy]-phenylethynyl}-benzoic acid,
2-chloro-4-(2-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline- 1-carbonyl)-
pyridin-2-yloxy]-phenyl}-ethyl)-benzoic acid,

20  4-(2-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-ethyl)-benzoic acid,
4-(2-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-ethyl)-3-methoxy-benzoic acid,
3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-

25 phenyl}-acrylic acid,
3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-propionic acid,
4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-but-3-enoic acid methyl ester,

30  4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-but-3-enoic acid,
4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-butyric acid,

(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-

35 phenyl}-propionylamino)-acetic acid,

[(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionyl)-methyl-amino]-acetic acid,
3-(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-



wherein A, A2, Bl, B2 and R to R' are as defined above, and, if desired,
converting the conpound obtained into a pharnmaceutically acceptable salt.
or, alterweat2owal493025b) coupling a conpound of the fornmulPaTIE¥2002A23688B 4 RA N

| 2 - HalBl1 B wherein A, A2, Bl, B2 and R to R6 are as defined above
and Hal neans a hal ogen atom or sul fonrdte, with a phenol of the fornmula V
OH WD 2010/ 049302PCT/ EP2009/ 063649 wherein Al, A2, Bl, B2 and R to

R' are d, converting the conpound obt ai ned
into ay?qsﬁﬁlﬁaé@ﬁfp?og%n aélglgg)pgllo 0‘}1‘? Acll(f Appropriate coupling agents are
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0- (benZotri é}ch@rw) 3N4|\¢YRIORFOW 8 AaitBYdig1 35 amneralingt - e bareopeidai-¢é- (TBTY),
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g_e)éﬂ'r 1) XGEE (5—?-3%34 &H@P{szﬁ)ﬂpp/%é%ﬁhﬁg 2}—1 (%1111?1’0% mne- gallrt?bzllg) py(rllddi)g-y’loxy]-

benzot rbeazot adid ylethyy estess (di met hyl anmi no) phosphoni um 10 hexaf | uor ophoshat e
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4- (di W@?héﬂyéﬁwlﬁ@)-ammaaldrmeth tereaction is carri ed out in a suitable

?%:v%(ﬁ)”%a%y&l 1% M’El-h BRI 28)- Jﬂu%mlﬁqtin (393, M'etlﬂ&o(@%@xy)%eﬁgtﬂé eafaﬁéilgéﬂ ge
c ronmet hane or di oxa ra e

Wnerebﬁﬁégtj r@anhes%xyadm we%ygﬂéo wOT A hi%ﬁa TB%I HoeFonave
| rradi akipbirmat&Aicaldpp&ieplable salbdhesoffeans a copper (1) salt such as copper
(I') brom de or copper (I') iodide or copper (1) conplexes which typically

l
retraki o et BhErl Pra AL T B e rpsept imsapimrs e plowing
coupl i rﬁ@r(&*&hlobe4dbwmmhwxvhpmn-ﬁr}ébéﬁé@iﬂl)ﬂr%é{i@nnqmhb’l)ﬂmw@mne,'l' he
coupd i n éﬁ% cﬁélﬁ&%r;ﬁi%hélxﬁ%{g\‘lhﬁm ?Ht(3tﬁnﬁﬁ§zdﬂa%§ ﬂﬂoﬁﬁ 1L lfhf%ﬂﬁﬁgneass' st ed

heatln% pically to nperature between 100 and C, or up to the
dlchloro phenoxy)—N ethyl-N-phenyl-nicotinamide,

[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(7-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6,7-difluoro-3,4-dihydro-2 H-quinolin- 1-yl)-methanone,

20  [2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(2,3-dihydro-benzo[1,4]thiazin-4-yl)-methanone,
2-(2,5-dichloro-phenoxy)-N-methyl-N-o-tolyl-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-(2-methoxy-phenyl)-N-methyl-nicotinamide,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin- 1-yl)-methanone,
N-(2-chloro-6-methyl-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,

25  2-(2,5-dichloro-phenoxy)-N-(5-fluoro-2-methoxy-phenyl)-V-methyl-nicotinamide,
[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(7-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(6-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,

30  [3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(6,8-difluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
3-(2,5-dichloro-phenoxy)-N-methyl-N-o-tolyl-isonicotinamide,
3-(2,5-dichloro-phenoxy)-N-(2-methoxy-phenyl)-N-methyl-isonicotinamide,
[2-(2,5-dichloro-phenoxy)-phenyl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinoxalin-1-yl)-methanone,

35 [2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-methyl-3,4-dihydro-2H-quinoxalin-1-yl)-methanone,
(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-

methanone,



20 boiling tenperature of the solvent) in an aprotic solvent such as

N, N- di net hyl f or mram de (DMF), di nethyl acetam de (DVAc), N-nethyl pyrrolidone
(NMP), suwbabwre3doet hyl ene gl ycol, acetonitrile and THFPOT/EPROODO63539
thereof. Optionally a tertiary am ne such as triethylam ne, N-ethyl

di i sopropyl am ne (Hiinigs base) or pyrB#ine is also present. WO

2010/ 049302PCT/ EP2009/ 063649 - 36- The invention further relates to
| i . ab i. i ng. t
oot b LGS dindarf G A 2 4 R Gy R I S P gt o

t he presathanopgventi on can be prepared by the nmethods and procedures given

bel ow. A i et ne ration. o1 afformul a |
e e e A R A S L RS LV P
2010/ 043RS/ EP2009/ 063649

5 [2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-methylene-3,4-dihydro-2 H-quinolin-1-yl)-methanone,
2-(2,5-dichloro-phenoxy)-N-methyl-N-(2-methylsulfanyl-phenyl)-nicotinamide,
(4-cyclopropylmethyl-3,4-dihydro-2H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-
methanone,
[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2H-quinoxalin-1-yl)-methanone,

10 (4-cyclobutyl-3,4-dihydro-2H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-
yl]-methanone,

{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxalin-1-yl} -
acetic acid ethyl ester,
[2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-

15  yl)-methanone,

(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)- {2-[2,5-dichloro-4-(3-hydroxy-prop-1-ynyl)-
phenoxy]-pyridin-3-yl}-methanone,
4-(2-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-ethyl)-benzoic acid,

20 3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-propionic acid,
4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-but-3-enoic acid methyl ester,

(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-

25 phenyl}-propionylamino)-acetic acid,

[(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionyl)-methyl-amino]-acetic acid,
3-(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionylamino)-propionic acid,

30 1-(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionyl)-pyrrolidine-2-carboxylic acid,
3-(4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-butyrylamino)-propionic acid,

(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-phenyl]-methanone,

35 [3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(2,3-dihydro-benzo[ 1,4]oxazin-4-yl)-methanone,

or pharmaceutically acceptable salts thereof.



- 37- Copper-nedi ated C(aryl)-0 coupling of halo aryl-carboxylic acids
of the general structure 1 with phenols 2 (classical Ul nmnn and Gol dberg
reacti on woowanpmRi ons thereof; for a review see: S. VPCLaEP2&m063849 W
Thomas Angew. Chem Int. Ed. 2003, 42, 5400-5449) at room or elevated

t enperatures provide diaryl ethers 3 (-3¢hene 1, Step a), whereby X is
usually a 5 hal ogene such as iodine, bromne or chlorine (in the case of

t he Chan- r

der i vt ve) e pprRRERRELY Bthel Ll 81 82 BEp SR TN, Skl e
appl|edwnﬁﬁ@ﬁ@b#ﬁﬁﬁhwemMnmdemﬂheaﬁwﬁ@lmwmhv@romeve assi sted heatrng m ght
be enpl oyed using a suitable mcrowave irradi ation apparatus. Furthernore

the reacti @RngRANBELCBAANE YT 88h hiveldd® P hR3E E!ﬁ@nrﬁém@ catbbh BRAts 3QIME BList in
Nrtdumth f or mam de),

(typical ly an apr.otjc pol ar solvent such_as I
DMAC ( &"ﬁépﬁlﬁf Rettadb RYES NARPIETR: TMSTIRD Btrtraerlplalsrré)l h % 135 eéﬁepé {pcemates,
aceton iotpticdlgz ranel dektlEre@fsoﬂ‘iet@t Hﬁﬁﬁre@ o€ tie@rfereorsnneﬁrralaeteﬁeessoﬁieslo ra:ehes@ opol ar

sol vent sy
mix

as.tol uene night e Q ra int ese

wi t hout™ A e 4R IsAdeitien §%° trr@ Wentd ORGSR & ‘ﬁ%}’r‘me o Shmfte
dii sopr’otyprysloduttomeaf(ﬂ&dr rantrgaebdvse}ymmep';crﬂydthnes andsynnnettheclrmoa@mmqmm th or

W t hou pet ( i de.
n soniﬂd"é‘af;‘%%'%ﬁp%l PHYERLIUETRAAS of PRRRS L BB H EnBlacCRRPETbLL AR
presence of copper conplexes wi th_higher solubjlity such as

tetrakis( aéte%ﬁret %npr@}%’p&&t the Corr&@&rlrimfg gsperasionaule Iia tlgs mvertigienap e 7297

Al {@o hilaﬁ%’tls&i dofRs@ihh) gro§§ @ p*reaat tiélﬁ'valﬂi'v@sh‘klhﬂaﬁ am uub o covivielsicat bavk kdrout
er

copber hichiten SErBpipd PR Cokip RRESILAE P {ociad Bl Eatl kB dsiretvBhsi ¢
condi t ivdnsh &y cesibihgo {2 GORing3$2 Gant mpoumﬁiﬂ&neﬁdfc&nmlﬂﬂnwnvd\kbt alRo

(nul ce i tution type reaction), whereby X is a suitable
Ieavrngag#%5%5§@9 thl%c or%%e brom ne, iodine, SQal kyl, SQ2fl uoroal kyl,

SQaryl, mesylate (methanesul fonate) or triflate
(trifluoro hEPastfos ke RIpsenirifeeriicayis thegraesse farahs mapufgeheradicosppurdsur e 1

(e. 5, offehludd PN &FinbdhBoRCIWHRh plodebPeiingise®t | ni ¢ aci ds or
3- br oro- i soni coti ni ¢ acrds} are known conpounds and are comrercially

avai | abl e Qf (iDL RLEBRACRLIIVF tRUFRMAKS] Met hods using conventional 25
reaction procedures general ly known in the art. For instance, the
carboxylic acid function in aryls 1 ntght b e prepared fromthe
correspondi ng benzonitriles or fr@ t hR® correspondi ng carboxylic esters by
appl yi ng standard reaction conditjions uWsedgsor such type of conversions
known to a person skilled in the~ar Y“as by acid catal yzed hydrol ysis
(e.g., H2504, HCl) or by stirring wth allkal i ne hydroxides (e.g., LiOH,
NaCH, KOH) in a solvent mxture cg Pﬁb typically of 30 THF and wat er,

ol s 1uch as nellhanol or ethanol) whereby
conventional heating or heaﬁi-ol,'rﬁ Rowave irradiation m ght be applied.
These reactions can take pl ace @ W de range of tenperatures ranging
from anbi ent tenperature to the ux tenperature of the solvent enpl oyed.
The phenols of formula 2 ar@® R'%compounds and are conmercial ly
avail abl e or can be prepared by nugerous methods using conventional
reaction 35 procedures generally Rhown in the art. . WO

2010/ 049302PCT/ EP2009/ 063649 - 38- net hods known in the art) gives access to
target structures ,of, general_structure (1) (Scheme 1, Step Anm de

coupl i ngs ofefein B ,tlif/paéldalfséo\ﬁr 3@6&8&@@%@@&@.wltrrbammﬁef atetfpeﬂrlélﬁ

Conpr ehensi ve Organic Transformations: A Guide to Functional G oup
Preparations, 2nd Edition, ﬁkzhar C. rock, John Wley & Sons , New York,
NY. 1999) and can be acconplrs | oying the 5 usage of coupling
reagents such as, e.g., N, N-car onuiﬁiinid@zole licp)
N,Ndicyclohexylcarbodiintde é ~R

1- (3-di net hyl am nopr opyl) - 3- thyIéﬁrboﬁirnlde hydr ochl ori de (EDCl),

1-[ bi s(di net hyl am no) net hyl ene] - 1H 1, 24B-tri azol o[ 4, 5-b] pyri di ni um 3- oxi de
hexaf | uor ophosphat e (HATU), 1-hydroxy-1,2,3-benzovriazole ( HOBT) ,

0- benzotri azol - 1-

20 wherein A', A” and R' to R* are as defined above, in the presence of a coupling reagent

under basic conditions to obtain a compound of the formula I



yl-N, N, N, N-tetramet hyl uroni umtetrafl uoroborate (TBTU) or

2-chl oro- 1- net hyl pyridi nium 10 i odi de (Mikai yana reagent; E. Bald, K Saigo
and T. Mweaizgeweoem Lett. 1975, 4, 1163- 1166) in a ParERs/osisiyent
like, e.g., N Ndinethylformam de (DWF), dinethylacetam de (DMAc),

di chl oronet hane or di oxane, optionally34n the presence of a base (e.g.,
triethylam ne, diisopropylethylam ne or 4-(dinmethylam no)pyridine).
Al'ternatively, target stmfcturgé (Ipscan be obtained by converting
internediates 3 into their d orides by treatnment with, e.g., thionyl
15 chloride, neat or optionally ijn a sal vent such as, e.g., dichloronethane
and reaction of the acid N0 1 ang nes 4 in an appropriate sol vent
such as, e.g., dichloronethane or Ndi et hyl f or mam de) and a base
such as, e.g., triethylamne, Net oprOpyl ani ne (Hiinigs base),
pyri di ne diisopropyl ethyl amine 00%-( netlylanino)pyridine, wher eby t heses
reactions can take place over a w de rangegdf tenperétures rangi ng from
ambi ent tenperature to the reflux 20"terpérature of the solvent enpl oyed.
In cases where aniline 4 is a inme | eading to secondary am des

al kyl ation (e.g., nethylationﬁp‘ at de bond can be achi eved by
reaction with al kyl halides (e.g. hyl i1odide or nmethyl bromde) in the
presence of a base such as sodiu ide,in an appropriate solvent |ike
DVE (N, N-di net hyl for mani de), RHF orTmi xtRires thereof, at rt to el evated
tenperatures (Schene 1, Step c). 25j3arget structures of fornmula | can al so
be acconplished enploying an inverted reaction sequenee, nanely by first
form ng the am de bond between aryl carboxylic acids 1 and cycl oal kyli aryl
am nes 4 ( TR A2, A S g, - b a Claryl)-0 coupling
of the intgﬁgg |éfégBEﬁf??&gﬁgﬁgFgmggfggﬁgﬁgﬂgﬁvgﬁg%ﬁg?gm%ﬁis provi des then
access cbovartieg tharcgeiposid elgbinedmtd b pharwhacahically easptable saltsecondary am de
eventually are further al kylated (Schene 2, 30 Step c). In cases where the
am ne nnietyé#s theldesired group of variation the strategy outlined in
Scheme 1 i 8081°P4MYS%ul ar interest. In contrary, the strategy depicted in
Schene 2 allows the phenol part of the structure to be varied in a rapid
and aral | %? chb@tib@bompound of théSor@8£1V bed herein before, the conmpounds of
formula | of the present invention can be used as nedi canents for the
treatment of di seases mhigh are, ass%ciated wi th the nodul ati on of 5 GPBAR1

activity. As conpounBs. of AQr al of the invention are agonists of
the GPBAR1 receptor, the corfpoundils will be useful for |owering glucose,
di

t

lipids, and insulin resistange i tic patients and in non-di abetic
pati ents who have i npai rrd gl bser{ﬁleﬁance or who are in a pre-diabetic
condi tion. The conpounds of fornul

| ane furgher uséful to aneliorate
hyperi nsul i nem a, which 10 often 2 abetic or pre-diabetic
patients, by nodul ating the smﬁn%g in|the|level of serum glucose that often
occurs in these patients. The conpou qﬁB%ornuIa | are also useful in
reduci ng the risks associated wi thliret aBol i c syndrone, in reducing the risk
of devel oping WO 2010/ 049302PCT/ EP2009/ 063649 -40- at heroscl erosis or

del aying the onset of atherosclergsis, and reductgﬁ the risk of angina,

cl audi cat i ovherdiedy tAalt aBkandR r g, arg pvddied shoye andtial ynagns e hslegeByioraspi ng
hyper gl 1 de h onpounds are useful to delay or for
preven?¥%§g%%§@ﬁﬁ%ém$§2§@ﬁ%gF§méﬁg di abetic retinopathy. 5The conpounds of
formula | of the present invention are useful in inproving or restoring

OH
RY R
\'%
R R
R’
10 wherein R’ to R are as defined above, in the presence of a copper (I) source to obtain a

compound of the formula I



B-cell function, so that they may be useful in treating type 1 diabetes or
in delaying or preventing a patient with type 2 di abetes from needi ng

i nsul i n twWeramy493bke conpounds nmay be useful for reduci rgTaPR@VItHB4aNd body
wei ght in obese subjects and may therefore be useful in reducing the risk
of co-norbidities associated with obesB$y such as hypertension,

at heroscl erosi s, diabetes, and 10 dyslipidem a. By elevating the |evels of
active GLP-1 in vivo, thegZonm@éndsgare useful in treating neurologica

di sorders such as Al zhei ner dlzcése, multiple sclerosis, and

schi zophreni a. Thus, the é%;g?gsion "ﬁ*seases whi ch are associated with the
nodul ati on of GPBARL actky' \NA - seases such as netabolic,

cardi ovascul ar, and inflanmmtory di seas for 15 exanpl e di abetes,
particularly type 2 diabetes or %% i | "dfabetes, inpaired fasting

gl ucose, inpaired glucose tol eranee, sulrn resi stance, hyperglycem a
obesity, netabolic syndrone, ischem ajlJryogardial infarction, retinopathy,
vascul ar restenosis, hyperchol estergfeni@, hypertrigl yceri deni a,
dysli pi dem a or hyperlipideniE% i pjd dis@rders such as | ow HDL chol estero
or high LDL chol esterol, high ‘ e3Sure, angi na pectoris, coronary
artery 20 di sease, atherosclerosi Hr di ac hypertrophy, rheunmatoid
arthritis, asthma, chronic obsgrueti ve\pul,nonary di sease (COPD), psori asis,
ul cerative colitis, irritabl eRoow Yised®e (1BS), allergy diseases, fatty
liver, liver fibrosis, liver cirrhosts, liver colestasis, kidney fibrosis,
anorexi a nervosa, bulim a nervosa and neurol ogi cal disorders such as

Al zhei ner's di sease, nultiple sclerosis, schizophrenia and inpaired
cognition. 1. al pieter t,. .t r i " di es which are
associated“é?%ﬁl%HéKﬁ%ﬁﬂ?g%ﬁgﬁ%gggGgﬁﬁgﬁe§§?ﬁgﬁﬁéeﬁgé?g%%%ato di abet es,
parti cuebavdrying thoeombpoudihddighiasd interpaharedcéiagbilnacogptableselt. | npai red gl ucose

t ol erance, hyperglycenm a, netabolic syndrone, obesity, hyperchol esterol em a

and dyslipidem a. Mre.preferably, the e ession ' di sease i are
Soeon) ot el ARP e LORB R feisan i npopADN R e R eIl §hBeres.
prefer gl ¥ioch¥RAcdrbo HirRiae (B8 C),aNd3- AN PERME P ESH AV -cthyl-calB&iin¥&nt i on al so

relates to Eharnaceutlcal conmposi tions conprising a conpound as defined

above awdroghiohde Maldelt Ce@knzptmrobptydbNaV. yal riceamethpliuorniemijteivediuprobnste

speci fi .1 the dinvention.relate [ mac i-cal. conpasitions usefu
For ¢ ndTRTUN WP a0 B L L LR e MR ks BRS o o
GPBARL hagdfludiréphosphae @04 DUNA9BRIZRGTT ER20094 0204 BHOBT, 2-chlofollt her, the
invention relates to conpounds of formula | as defined above for use as
t her apéathdayidiniyat iodisde oy benzatiies - | yrotresidizctiylapging pbeswaiingal | y acti ve
subgt a fi.. di i clat i t he
rody stk orsPontodfin ORI L Dhadoale SERRRR" hells Hegranors Al Bte Mol
1;] or nmul fﬂiilsoﬁr_@pyl;:lﬁglah?naj itr@dmtk?%minepl\faﬁfthﬂmqrplpqme ok n-(dirﬁdnl[eylfmino?pyﬁdine.t{]hed f
yperglycema. . n.anot her aspect, invention re 0 a ne or
the tr&5HBRES Gt At EASUENO YPnhpuehas g%ﬁxaf@if Wﬁnteﬂﬁﬁﬂ&am% (&M
CPBARL gaitinVhatotamital DALABL BRIOFATRARES: ASENE! & LGhl Ay its bBGIARSUL! £l oy
active anopunht of a conmpound of fornula Ito a human being or aninmal. A

met hod °Cowhtieby heatmizgrrenbe efhichedlbot @ayenpioadldrcatihy ot ypmidrowalieabretieson.or
hyperglycema is preferred. 10The invention further relates to the use of

co unds qf for a |l as defined ove for the treatnent of di seases,which
o e Sssoci &t ok Qukes et p aPFn R e Aot PRYSRI o oS ETRRI" he
I nvent Ige '80151%; 211 @§mbléxésh@hﬂdﬁ @y}ﬁéalmﬂ@ﬁiéf@@lﬂﬂe frﬁﬁr@hﬁia sc_L Ivéds e a@_Gd above for
the preparation of nedicanents for the treatnent of diseases which are

associ detexkispactonithiés) errpar(Btlicsaflusrortpmplric. fdditianelly, trneoupdiag 6en borpsiuped of
formul % J[heap%s%ﬁéé &ec%psgr%gafcﬁ)orwc{epel"he coupling is preferably carried out under heating or

microwave assisted heating (typically to a temperature between 100 and 200 °C, or up to the

20 boiling temperature of the solvent) in an aprotic solvent such as N,N-dimethylformamide (DMF),
dimethylacetamide (DMAc), N-methylpyrrolidone (NMP), sulfolane, ethylene glycol,
acetonitrile and THF or mixtures thercof. Optionally a tertiary amine such as tricthylamine, N-

ethyl diisopropylamine (Hiinigs base) or pyridine is also present.



15 preparation of nedicaments for the treatnment of diabetes, preferably
type Il diabetes, or hyperglycema is especially preferred. Al so

cont enpl avecdotvereion i s a conbi nati on therapy using one @®CTmre@9IveIspOUNAS of
formula | or conpositions of the present invention, or a pharmaceutically
acceptabl e salts thereof, in conbinati-dfr with one or nore other
pharmaceutical Iy active conpounds independently 20 selected fromthe group
consi sting i vat ed
Feceptor (AR Gkl Res bbrigd IR RSP TR S bR E AL e
e.g., ﬂ@@ngmgﬂaz@néﬁﬁﬂﬁa@ﬁn@hdnné pi ogl i t azone, englitazone

bal agl i tazone, and netoglitazone), (b) biguanides such as netformn,

met formn M{%@&&{etm Icaﬁl oMst%ﬂﬂllﬁ@ﬂa&Bﬁﬂﬁ%)f othé reaéltﬁ&\)enqblp@ﬁmedpfkpared
peptld se IV<&§PP- ﬁ bitors uch as sitagliptin, sita gﬁlg

phosph éhe ge ¢ I?rﬁce FESERYAT Bsigv, A BYRSGH PR ﬁipreé%rrth%aﬁp%&arl enagliptin
sit&glmpﬁmﬁmuﬁaﬁa@monI{sﬂh&mﬂnéTﬂKSBaneQd) incretins such as glucagon-1like
peptide-1 (G.P-1) receptor agonists (e.g., Exenatide (ByettaTm, NN\2211
(Liraglutide), GP-1(7-36) am de anq;%E qnalogs GP-1(7-37) and its 30
anal ogs, AVE-0010 (ZP-10), R1583 (taspo%%rnlde) GSK- 716155 (al bi gl uti de,
GSK/ Human Genone_Sci ences), BRX-0585 (Pfizer/Biorexis) ands CIC 1134-PC
(Exendi n- 4: PC—DR&TNﬁ)or glucose dePEndent insul i notropic eptpde (@ P,

(e) insuligtor ilnsulli n anal ogglsuch asR!YsPro insul iror h d

formul ati ons si@Hinsulin, (1) sulfonylurea5|sﬁb asQhbl azanmi de,
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Tec hnolsegieasc, Gatmely tiamistifogming the amide bond between aryl carboxylic acids 1 and
cycloalkyl/aryl amines 4 (Scheme 2, Step a), followed by copper-mediated C(aryl)-O coupling of

the intermediate 5 with phenols 2 (Scheme 2, Step b). This provides then access to the target
structures (I), which in case of a secondary amide eventually are further alkylated (Scheme 2,

30 Step ¢). In cases where the amine moiety is the desired group of variation the strategy outlined in
Scheme 1 is of particular interest. In contrary, the strategy depicted in Scheme 2 allows the

phenol part of the structure to be varied in a rapid and parallel fashion.



25 Germany), equipped with a ND: YAG | aser as excitation source. The plate
is neasured twice with the excitation at 355 nmand at the em ssion with a
del ay of wOQorm4e39d a gate of 100 ns, total exposure ti FETIER200a10636390
(bandwith 30 nm) or 645 nm (bandwith 75 nm, respectively. The neasured
signal at 730 nmhas to be corrected f-89- t he rut heni um background, the
direct excitation of Alexa and the buffer control. The FRET signal is

cal cul ated as follows: FRET = 30 T7 %a730- P(T645-B645) with P =

Ru730- B730/ Ru645- B645, where T730 ssé—)p%ﬁegt—e t well nmeasured at 730 nM T645
is the test well measured at 645 nm B730 and B645 are the buffer centrols

at 730 nm and 645 ran respectively. cAWP content is et e t he
function ofé a standard curve spanpln from10 ILKMtag O. 13 n CAVP. WO
' usi ng
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Activity Basgzanglysis {ID Bu'fﬁeism ution, Bim t2|6d) The ,EC50 val ues for
a w de range EfBbl % aci d& \g fromthis as?a}B agreenent with
the val ues published in the BlCI entl f| c literature. Specificity for GPBARL
was tested in nontransfected CHO cells in the sane assay as above. 5The
conpounds accorgling to fornmula | have an activity in the &bove assay (EC50)
preferably of 0.5 nMto 10 uM ndr e preferably of 0.5 nMto 2 uM nore
preferably of 0.5 nMto 1 uM and nost preferably 0 5 nMto 100 nM

For exanple, the follow ng conpounds showed th |OWI ng human EC50 val ues
in the functional cAWMP assay descri bed above: R n ECso [1-11\4]

Exanpl e human ECso [1-11\4] 1 0.396 94 0. 157
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— R4 =H

—> R4 = lower alkyl

As described herein before, the compounds of formula I of the present invention can be
used as medicaments for the treatment of diseases which are associated with the modulation of
5 GPBARI activity.

As compounds of formula I of the invention are agonists of the GPBARI receptor, the
compounds will be useful for lowering glucose, lipids, and insulin resistance in diabetic patients
and in non-diabetic patients who have impaired glucose tolerance or who are in a pre-diabetic
condition. The compounds of formula I are further useful to ameliorate hyperinsulinemia, which

10  often occurs in diabetic or pre-diabetic patients, by modulating the swings in the level of serum
glucose that often occurs in these patients. The compounds of formula I are also useful in

reducing the risks associated with metabolic syndrome, in reducing the risk of developing
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atherosclerosis or delaying the onset of atherosclerosis, and reducing the risk of angina,
claudication, heart attack, stroke, and coronary artery disease. By keeping hyperglycemia under
control, the compounds are useful to delay or for preventing vascular restenosis and diabetic

retinopathy.

The compounds of formula I of the present invention are useful in improving or restoring
3-cell function, so that they may be useful in treating type 1 diabetes or in delaying or preventing
a patient with type 2 diabetes from needing insulin therapy. The compounds may be useful for
reducing appetite and body weight in obese subjects and may therefore be useful in reducing the
risk of co-morbidities associated with obesity such as hypertension, atherosclerosis, diabetes, and
dyslipidemia. By elevating the levels of active GLP-I in vivo, the compounds are useful in
treating neurological disorders such as Alzheimer's disease, multiple sclerosis, and

schizophrenia.

Thus, the expression “diseases which are associated with the modulation of GPBAR1
activity” means diseases such as metabolic, cardiovascular, and inflammatory diseases, for
example diabetes, particularly type 2 diabetes or gestational diabetes, impaired fasting glucose,
impaired glucose tolerance, insulin resistance, hyperglycemia, obesity, metabolic syndrome,
ischemia, myocardial infarction, retinopathy, vascular restenosis, hypercholesterolemia,
hypertriglyceridemia, dyslipidemia or hyperlipidemia, lipid disorders such as low HDL
cholesterol or high LDL cholesterol, high blood pressure, angina pectoris, coronary artery
disease, atherosclerosis, cardiac hypertrophy, rheumatoid arthritis, asthma, chronic obstructive
pulmonary disease (COPD), psoriasis, ulcerative colitis, irritable bowl disease (IBS), allergy
diseases, fatty liver, liver fibrosis, liver cirrhosis, liver colestasis, kidney fibrosis, anorexia
nervosa, bulimia nervosa and neurological disorders such as Alzheimer’s disease, multiple

sclerosis, schizophrenia and impaired cognition.

In a preferable aspect, the expression ‘diseases which are associated with the modulation of
GPBARI activity’ relates to diabetes, particularly type II diabetes, impaired fasting glucose,
impaired glucose tolerance, hyperglycemia, metabolic syndrome, obesity, hypercholesterolemia
and dyslipidemia. More preferably, the expression ‘diseases which are associated with
glucocorticoid receptor modulation’ relates to diabetes, preferably type 11 diabetes, and

hyperglycemia.

The invention also relates to pharmaceutical compositions comprising a compound as
defined above and a pharmaceutically acceptable carrier and/or adjuvant. More specifically, the
invention relates to pharmaceutical compositions useful for the treatment of disecases which are
associated with the modulation of GPBARI activity.
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Further, the invention relates to compounds of formula I as defined above for use as
therapeutically active substances, particularly as therapeutically active substances for the
treatment of diseases which are associated with the modulation of GPBARI activity. Especially
preferred are compounds of formula I for use in diabetes, preferably type Il diabetes, or

5 hyperglycemia.

In another aspect, the invention relates to a method for the treatment a of diseases which
are associated with the modulation of GPBARTI activity, which method comprises administering
a therapeutically active amount of a compound of formula I to a human being or animal. A

method for the treatment of diabetes, preferably type 11 diabetes, or hyperglycemia is preferred.

10 The invention further relates to the use of compounds of formula I as defined above for the

treatment of diseases which are associated with the modulation of GPBARI activity.

In addition, the invention relates to the use of compounds of formula I as defined above for
the preparation of medicaments for the treatment of diseases which are associated with the
modulation of GPBARTI activity. The use of compounds of formula I as defined above for the

15 preparation of medicaments for the treatment of diabetes, preferably type II diabetes, or

hyperglycemia is especially preferred.

Also contemplated herein is a combination therapy using one or more compounds of
formula I or compositions of the present invention, or a pharmaceutically acceptable salts thereof,
in combination with one or more other pharmaceutically active compounds independently

20 sclected from the group consisting of the following:
(a) human peroxisome proliferator activated receptor (PPAR) gamma agonists (e.g.,
thiazolidinediones and glitazones, e.g., rosiglitazone, troglitazone, pioglitazone, englitazone,
balaglitazone, and netoglitazone),
(b) biguanides such as metformin, metformin hydrochloride, buformin and phenformin,

25  (c) dipeptidyl peptidase IV (DPP-4) inhibitors, such as sitagliptin, sitagliptin phosphate,
saxagliptin, vildagliptin, alogliptin, carmegliptin, denagliptin sitagliptin, saxagliptin, and SYR-
322,
(d) incretins such as glucagon-like peptide-1 (GLP-1) receptor agonists (e.g., Exenatide
(Byetta™), NN2211 (Liraglutide), GLP-1(7-36) amide and its analogs, GLP-1(7-37) and its

30 analogs, AVE-0010 (ZP-10), R1583 (taspoglutide), GSK-716155 (albiglutide, GSK/Human
Genome Sciences), BRX-0585 (Pfizer/Biorexis) and CJC-1134-PC (Exendin-4:PC-DAC™) or
glucose-dependent insulinotropic peptide (GIP),
(e) insulin or insulin analogs such as LysPro insulin or inhaled formulations comprising insulin,
(f) sulfonylureas such as tolazamide, chlorpropamide, glipizide, glimepiride, glyburide,

35 glibenclamide, tolbutamide, acetohexamide or glypizide,
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(g) a-glucosidase inhibitors such as miglitol, acarbose, epalrestat, or voglibose,
(h) cholesterol biosynthesis inhibitors such as HMG CoA reductase inhibitors, e.g., lovastatin,
simvastatin, pravastatin, fluvastatin, atorvastatin, cerivastatin, itavastin, nisvastatin and rivastatin,
or squalene epoxidase inhibitors, e.g., terbinafine,
5 (i) plasma HDL-raising agents such as CETP inhibitors e.g., anacetrapib, torcetrapib and

dalcetrapib, or PPAR alpha agonists, e.g., gemfibronzil, clofibrate, fenofibrate and bezafibrate,
(j) PPAR dual alpha/gamma agonists such as muraglitazar, naveglitazar, aleglitazar, tesaglitazar,
peliglitazar, farglitazar and JT-501,
(k) bile acid sequestrants , e.g., anion exchange resins, or quaternary amines (e.g.,

10 cholestyramine or colestipol)), or ileal bile acid transporter inhibitors (BAT1i);
(1) nicotinyl alcohol, nicotinic acid, niacinamide or salts thereof,
(m) cholesterol absorption inhibitors such as ezetimibe or acyl-Coenzyme A:cholesterol O-acyl
transferase (ACAT) inhibitors such as avasimibe,
(n) selective estrogen receptor modulators such as raloxifene or tamoxifen) or LXR alpha or beta

15 agonists, antagonists or partial agonists (e.g., 22(R)-hydroxycholesterol, 24(S)-
hydroxycholesterol, T0901317 or GW3965);

(o) microsomal triglyceride transfer protein (MTP) inhibitors, alpha2-antagonists and

imidazolines (e.g., midaglizole, isaglidole, deriglidole, idazoxan, efaroxan, fluparoxan),

(p) insulin secretagogues such as linogliride, nateglinide, repaglinide, mitiglinide calcium
20 hydrate or meglitinide);

(q) SGLT-2 inhibitors (e.g., dapagliflozin, sergliflozin and AVE 2268),

(s) glucokinase activators such as the compounds disclosed in e.g., WO 00/58293 Al;

(t) protein tyrosine phosphatase-1B (PTP-1B) inhibitors,

(u) glucagon receptor antagonists,

25 (v) anti-obesity agents such as fenfluramine, dexfenfluramine, phentiramine, sibutramine, orlistat,
neuropeptide Y1 or Y5 antagonists, neuropeptide Y2 agonists, MC4R (melanocortin 4 receptor)
agonists, cannabinoid receptor 1 (CB-1) antagonists/inverse agonists, and 33 adrenergic receptor
agonists (e.g., GW-320659), nerve growth factor agonist (e.g., axokine), growth hormone
agonists (e.g., AOD-9604), 5-HT (serotonin) reuptake/transporter inhibitors (e.g., Prozac), DA

30 (dopamine) reuptake inhibitors (e.g., Buproprion), 5-HT, NA and DA reuptake blockers,
steroidal plant extracts (e.g., P57), CCK-A (cholecystokinin-A) agonists, GHSR1a (growth
hormone secretagogue receptor) antagonist/inverse agonists, ghrelin antibody, MCHI1R (melanin
concentrating hormone 1R) antagonists (e.g., SNAP 7941), MCH2R (melanin concentrating
hormone 2R) agonist/antagonists, H3 (histamine receptor 3) inverse agonists or antagonists, H1

35 (histamine 1 receptor) agonists, FAS (Fatty acid synthase) inhibitors, ACC-2 (acetyl-CoA
carboxylase-1) inhibitors, DGAT-2 (diacylglycerol acyltransferase 2) inhibitors, DGAT-1
(diacylglycerol acyltransferase 1) inhibitors, CRF (corticotropin releasing factor) agonists,

Galanin antagonists, UCP-1 (uncoupling protein-1), 2 or 3 activators, leptin or a leptin
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derivatives, opioid antagonists, orexin antagonists, BRS3 agonists, GLP-1 (glucagons-like
peptide-1) agonists, IL-6 agonists, a-MSH agonists, AgRP antagonists, BRS3 (bombesin
receptor subtype 3) agonists, 5-HT 1B agonists, POMC antagonists, CNTF (ciliary neurotrophic
factor or CNTF derivative), NN2211, Topiramate, glucocorticoid antagonist, Exendin-4 agonists,
5-HT,c (serotonin receptor 2C) agonists (e.g., Lorcaserin), PDE (phosphodiesterase) inhibitors,
fatty acid transporter inhibitors, dicarboxylate transporter inhibitors, glucose transporter
inhibitors,

(w) anti-inflammatory agents such as cyclooxygenase-2 (COX-2) inhibitors (e.g., rofecoxib and
celecoxib); glucocorticoids, azulfidine, thrombin inhibitors (e.g., heparin, argatroban, melagatran,
dabigatran) and platelet aggregation inhibitors (e.g., glycoprotein I1b/I11a fibrinogen receptor
antagonists or aspirin), and

(y) antihypertensives such as beta blockers (e.g., angiotensin II receptor antagonists such as
losartan, eprosartan, irbesartan, tasosartan, telmisartan or valsartan; angiotensin converting
enzyme inhibitors such as enalapril, captopril, cilazapril, ramapril, zofenopril, lisinopril and
fosinopril; calcium channel blockers such as nifedipine and diltiazam and endothelian

antagonists.

Such other pharmaceutically active compounds may be administered in an amount
commonly used therefore, contemporancously or sequentially with a compound of the formula I
or a pharmaceutically acceptable salt thereof. In the treatment of patients who have type 2
diabetes, insulin resistance, obesity, metabolic syndrome, neurological disorders, and co-
morbidities that accompany these diseases, more than one pharmaceutically active compound is
commonly administered. The compounds of formula I of this invention may generally be
administered to a patient who is already taking one or more other drugs for these conditions.
When a compound of formula I is used contemporancously with one or more other
pharmaceutically active compounds, a pharmaceutical composition in an unit dosage form
containing such other pharmaceutically active compounds and the compound of the formula I is
preferred. Thus, the invention also relates to a pharmaceutical composition containing a
compound of formula I in combination with one or more other pharmaceutically active
compounds as defined above. When used in combination with one or more other active
ingredients, the compound of formula I of the present invention and the other pharmaceutically
active compounds may be used in lower doses than when each is used singly. These kinds of

pharmaceutical compositions are also included in the invention.

However, the combination therapy also includes therapies in which the compound of
formula I and one or more other pharmaceutically active compounds are administered in
different dosage forms, but with overlapping schedules. The invention thus also relates to a
method for the treatment a of diseases which are associated with the modulation of GPBAR1

activity, which method comprises administering a therapeutically active amount of a compound
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of formula I in combination with one or more other pharmaceutically active compounds to a

human being or animal.

The following test was carried out in order to determine the activity of the compounds of

formula I:

5 The cDNA of the human GPBARI1 receptor (Genbank: NM_ 170699 with the exception of
a silent C:G mutation at position 339 from the start codon) was amplified by polymerase chain
reaction (PCR) from human ¢cDNA and inserted into pCineo (Promega) by standard methods
(Current Protocols in Molecular Biology, Wiley Press, ed. Ausubel ef al.). The final clone was
verified by DNA sequence analysis. The plasmid was transfected into CHO cells deficient in

10  dihydrofolate reductase activity (CHO-dhfr-) using Lipofectamine plus (Invitrogen). Clones
were isolated in limited dilution conditions and identified by activities in the cAMP assay using
lithocholic acid as agonist. A clonal cell line displaying the greatest activity in cAMP increases

was selected and identified as giving consistently good responses for up to at least 20 passages.

cAMPAssay

15 CHO-dhfr(minus) cells expressing human GPBAR1 receptors are seeded 17-24 hours prior
to the experiment 50.000 cells per well in a black 96 well plate with flat clear bottom (Corning
Costar # 3904) in DMEM (Invitrogen No. 31331), 1x HT supplement, with 10 % fetal calf serum
and incubated at 5% CO; and 37°C in a humidified incubator. The growth medium was
exchanged with Krebs Ringer Bicarbonate buffer with 1 mM IBMX and incubated at 30°C for

20 30 min. Compounds were added to a final assay volume of 100 pl and incubated for 30 min at
30°C. The assay was stopped by the addition of 50 ul lysis reagent (Tris, NaCl, 1.5% Triton
X100, 2.5% NP40, 10% NaN3) and 50 ul detection solutions (20 uM mAb Alexa700-cAMP 1:1,
and 48 uM Ruthenium-2-AHA-cAMP) and shaked for 2 h at room temperature. The time-
resolved energy transfer is measured by a TRF reader (Evotec Technologies GmbH, Hamburg

25 Germany), equipped with a ND:YAG laser as excitation source. The plate is measured twice
with the excitation at 355 nm and at the emission with a delay of 100 ns and a gate of 100 ns,
total exposure time 10s at 730 (bandwith 30 nm) or 645 nm (bandwith 75 nm), respectively. The
measured signal at 730 nm has to be corrected for the ruthenium background, the direct
excitation of Alexa and the buffer control. The FRET signal is calculated as follows: FRET =

30 T730-Alexa730-P(T645-B645) with P = Ru730-B730/Ru645-B645, where T730 is the test well
measured at 730 nM, T645 is the test well measured at 645 nm, B730 and B645 are the buffer
controls at 730 nm and 645 nm, respectively. cAMP content is determined from the function of a

standard curve spanning from 10 uM to 0.13 nM cAMP.
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ECso values were determined using Activity Base analysis (ID Business Solution, Limited).
The ECs values for a wide range of bile acids generated from this assay were in agreement with
the values published in the scientific literature. Specificity for GPBARI1 was tested in non-

transfected CHO cells in the same assay as above.

5 The compounds according to formula I have an activity in the above assay (ECsg)
preferably of 0.5 nM to 10 uM, more preferably of 0.5 nM to 2 uM, more preferably of 0.5 nM
to 1 uM and most preferably of 0.5 nM to 100 nM.

For example, the following compounds showed the following human ECs, values in the

functional cAMP assay described above:

Example human ECsg Example human ECsg

[uM] [uM]
1 0.396 94 0.157
2 0.989 95 0.028
3 0.192 96 0.328
4 1.398 97 0.028
5 0.649 98 0.217
6 0.996 99 0.388
7 0.575 100 1.055
8 0.644 101 0.150
9 1.014 102 0.703
10 0.053 103 0.299
11 0.153 104 0.173
12 1.152 105 0.138
13 0.149 106 0.425
14 0.236 107 0.662
15 1.692 108 0.122
16 1.923 109 0.562
17 0.176 110 0.029
18 0.322 111 0.102
19 0.625 112 1.714
20 0.473 113 0.149
21 0.345 114 0.946
22 0.651 115 0.920
23 0.232 116 1.160
24 0.010 117 0.572
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Example human ECsg Example human ECsg

[uM] [uM]
25 0.128 118 0.771
26 0.106 119 0.165
27 0.145 120 1.654
28 1.976 121 0.231
29 0.144 122 0.062
30 0.436 123 0.002
31 0.138 124 0.607
32 0.070 125 0.004
33 0.203 126 0.010
34 0.058 127 0.014
35 0.283 128 0.918
36 0.135 129 0.024
37 0.028 130 1.829
38 0.057 131 0.321
39 0.029 132 0.066
40 0.103 133 1.974
41 0.033 134 1.652
42 0.020 135 0.473
43 0.496 136 0.246
44 0.044 137 0.201
45 0.092 138 0.035
46 0.905 139 0.926
47 1.247 140 0.259
48 0.066 141 0.324
49 0.173 142 0.307
50 0.631 143 0.745
51 0.059 144 0.286
52 0.116 145 0.029
53 0.321 146 1.967
54 0.035 147 0.015
55 0.641 148 1.964
56 1.393 149 0.155
57 0.385 150 0.058
58 0.758 151 1.071
59 1.554 152 0.689




129 0.024 37 0.028 130 1.829 38 0.057 131 0.321 39 0.029 132 0. 066 40 0.103
133 1.974 41 0.033 134

WO 2010/049302 PCT/EP2009/063649
-47-
Example human ECsg Example human ECsg
[uM] [uM]
60 1.551 153 0.565
61 1.979 154 0.053
62 0.820 155 0.788
63 0.170 156 0.841
64 0.155 157 1.676
65 0.357 158 0.384
66 0.518 159 0.395
67 1.691 160 0.724
68 0.837 161 0.104
69 0.566 162 1.164
70 0.561 163 0.054
71 0.436 164 0.036
72 0.163 165 0.340
73 0.418 166 0.148
74 1.532 167 0.211
75 1.577 168 1.436
76 1.956 169 0.127
77 0.765 170 0.069
78 0.128 171 0.102
79 0.127 172 0.132
80 0.630 173 0.047
81 0.078 174 0.029
82 1.267 175 0.843
83 0.013 176 0.114
84 0.686 177 0.063
85 0.231 178 0.096
86 0.096 179 0.041
87 0.075 180 0.071
88 0.950 181 0.091
89 0.007 182 0.181
90 0.019 183 0.341
91 0.015 184 0.022
92 0.007 185 0.092
93 0.057
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The compounds of formula I and their pharmaceutically acceptable salts can be used as
medicaments, e.g., in the form of pharmaceutical preparations for enteral, parenteral or topical
administration. They can be administered, for example, perorally, e.g., in the form of tablets,
coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions,
rectally, e.g., in the form of suppositories, parenterally, e.g., in the form of injection solutions or
suspensions or infusion solutions, or topically, e.g., in the form of ointments, creams or oils. Oral

administration is preferred.

The production of the pharmaceutical preparations can be effected in a manner which will
be familiar to any person skilled in the art by bringing the described compounds of formula I and
their pharmaceutically acceptable salts, optionally in combination with other therapeutically
valuable substances, into a galenical administration form together with suitable, non-toxic, inert,
therapeutically compatible solid or liquid carrier materials and, if desired, usual pharmaceutical

adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic carrier
materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or its
salts can be used as carrier materials for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carrier materials for soft gelatine capsules are, for example, vegetable oils,
waxes, fats and semi-solid and liquid polyols (depending on the nature of the active ingredient
no carriers might, however, be required in the case of soft gelatine capsules). Suitable carrier
materials for the production of solutions and syrups are, for example, water, polyols, sucrose,
invert sugar and the like. Suitable carrier materials for injection solutions are, for example, water,
alcohols, polyols, glycerol and vegetable oils. Suitable carrier materials for suppositories are, for
example, natural or hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier
materials for topical preparations are glycerides, semi-synthetic and synthetic glycerides,
hydrogenated oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene

glycols and cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-improving
agents, flavour-improving agents, salts for varying the osmotic pressure, buffer substances,
solubilizers, colorants and masking agents and antioxidants come into consideration as

pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limits depending on the
disease to be controlled, the age and the individual condition of the patient and the mode of
administration, and will, of course, be fitted to the individual requirements in each particular case.
For adult patients a daily dosage of about 1 to 1000 mg, especially about 1 to 300 mg, comes into

consideration. Depending on severity of the disease and the precise pharmacokinetic profile the
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compound could be administered with one or several daily dosage units, e.g., in 1 to 3 dosage

units.

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably 1-100

mg, of a compound of formula I.

5 The following examples serve to illustrate the present invention in more detail. They are,

however, not intended to limit its scope in any manner.

Examples

Abbreviations:

CAS RN = chemical abstracts registration number, Celite® = filtration aid, DMAc =

10  dimethylacetamide, DMAP = 4-dimethylaminopyridine, DMF = N,N-dimethylformamide,
DMSO = dimethyl sulfoxide, EI = electron impact, h = hour, HATU = 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate, HCI = hydrogen chloride, HPLC = high performance liquid
chromatography, ISP = ion spray positive (mode), ISN = ion spray negative (mode), min =

15  minutes, LiOH = lithium hydroxide, MgSO4 = magnesium sulfate, MPLC = medium
performance liquid chromatography, MS = mass spectrum, NaHCO; = sodium hydrogen
carbonate, NaOH = sodium hydroxide, Na,SO4 = sodium sulfate, NH4Cl = ammonium chloride,
NMR = nuclear magnetic resonance, KOH = potassium hydroxide, P = protecting group, R = any

group, 1t = room temperature, SiO, = silica gel, THF = tetrahydrofuran, X = halogen.
20 Example 1

(3,4-Dihydro-2H-quinolin-1-yl)-[2-(3-trifluoromethyl-phenoxy)-pyridin-3-yl]-methanone

Step 1: 2-(3-Trifluoromethyl-phenoxy)-nicotinic acid

To a solution of 2-chloro-nicotinic acid (1.0 g, 6.35 mmol, 1.0 equiv; [CAS RN 2942-59-8])
25  and 3-trifluoromethyl-phenol (1.03 g, 6.35 mmol, 1.0 equiv; [CAS RN 98-17-9]) in anhydrous
DMF (5 mL) was added potassium carbonate (1.75 g, 12.69 mmol, 2.0 equiv; [CAS RN 584-08-
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71, copper(l) iodide (0.12 g, 0.64 mmol, 0.1 equiv; [CAS RN 7681-65-4]) and copper(0)
nanopowder with an averaged particle size of of 100 nm (0.12 g, 1.90 mmol, 0.3 equiv; [CAS
RN 7440-50-8]). The reaction mixture was heated by microwave irradiation to 140 °C for 30 min.
The solvent was evaporated under reduced pressure and the crude reaction product taken up in

5 water (25 mL) and filtered. The solution was adjusted to pH 4 by addition of acetic acid and the
formed white precipitate filtered, washed with little cold water and dried under high vacuum
providing 0.53 g (28%) of the title compound. "H NMR (300 MHz, DMSO): § 7.26-7.30 (m, 1H),
7.43-7.50 (m, 2H), 7.57-7.66 (m, 2H), 8.26-8.29 (m, 2H). '°F NMR (282 MHz, DMSO): & -61.0.
MS (ISN): 282.1 [M-HT.

10 Step 2:

To a solution of 2-(3-trifluoromethyl-phenoxy)-nicotinic acid (200 mg, 0.71 mmol, 1.0
equiv) in anhydrous DMF (3 mL) was added 1,2,3,4-tetrahydro-quinoline (113 mg, 107 uL, 0.85
mmol, 1.2 equiv; [CAS RN 635-46-1]), N-ethyldiisopropylamine (457 mg, 617 uL, 3.53 mmol,
5.0 equiv; [CAS RN 7087-68-5]) and HATU (322 mg, 0.85 mmol, 1.2 equiv; [CAS RN 148893-
15  10-1]). The reaction mixture was heated by microwave irradiation to 100 °C for 5 min. Removal
of the solvent mixture under reduced pressure and purification by preparative HPLC on reversed
phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler
215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a
Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile / water provided 157 mg
20  (56%) of the title compound. MS (ISP): 399.2 [M+H]".

Example 2

[2-(2-Chloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone

o | Sy ©
=
Step 1: 2-(2-Chloro-phenoxy)-nicotinic acid
25 2-(2-Chloro-phenoxy)-nicotinic acid was prepared in analogy to Example 1, Step 1,

replacing 3-trifluoromethyl-phenol with 2-chloro-phenol ([CAS RN 95-57-8]). MS (ISN): 248.1
[M-HT.
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Step 2:

The title compound was prepared in analogy to Example 1, Step 2, replacing 2-(3-
trifluoromethyl-phenoxy)-nicotinic acid with 2-(2-chloro-phenoxy)-nicotinic acid. MS (ISP):
365.1 [M+H]".

Example 3

[2-(3-Chloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone

Step 1: 2-(3-Chloro-phenoxy)-nicotinic acid

2-(3-Chloro-phenoxy)-nicotinic acid was prepared in analogy to Example 1, Step 1,
replacing 3-trifluoromethyl-phenol with 3-chloro-phenol ((CAS RN 108-43-0]). 'H NMR (300
MHz, DMSO): 6 7.11 (d, J= 9.0 Hz, 1H), 7.25-7.30 (m, 3H), 7.44 (t,J= 7.5 Hz, 1H), 8.29-8.31
(m, 1H), 13.28 (br s, 1H). MS (ISN): 248.1 [M-H]".

Step 2:

The title compound was prepared in analogy to Example 1, Step 2, replacing 2-(3-
trifluoromethyl-phenoxy)-nicotinic acid with 2-(3-chloro-phenoxy)-nicotinic acid. MS (ISP):
365.1 [M+H]".

Example 4

(6-Methyl-3,4-dihydro-2 H-quinolin-1-yl)-[2-(3-trifluoromethyl-phenoxy)-pyridin-3-yl]-
methanone

The title compound was prepared from 2-(3-trifluoromethyl-phenoxy)-nicotinic acid in
analogy to Example 1, Step 2, by replacing 1,2,3,4-tetrahydro-quinoline with 6-methyl-1,2,3,4-
tetrahydro-quinoline ((CAS RN 91-61-2]). MS (ISP): 413.2 [M+H]".
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Example §

[2-(3-Chloro-phenoxy)-pyridin-3-yl]-(6-methyl-3,4-dihydro-2 H-quinolin-1-yl)-methanone

=
Na | N
CI\©/O 0
The title compound was prepared in analogy to Example 1, Step 2, replacing 2-(3-
trifluoromethyl-phenoxy)-nicotinic acid with 2-(3-chloro-phenoxy)-nicotinic acid (Example 3,

Step 1) and 1,2,3,4-tetrahydro-quinoline with 6-methyl-1,2,3,4-tetrahydro-quinoline ((CAS RN
91-61-2]). MS (ISP): 379.1 [M+H]".

Example 6

[2-(3,4-Dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone

Step 1: (2-Chloro-pyridin-3-yl)-(3.4-dihydro-2 H-quinolin-1-yl)-methanone

To a solution of 2-chloro-nicotinic acid (1.0 g, 6.35 mmol, 1.0 equiv; [CAS RN 2942-59-8])
in dichloromethane (40 mL) was added 1,2,3,4-tetrahydro-quinoline (0.93 g, 0.88 mL, 6.98
mmol, 1.1 equiv; [CAS RN 635-46-1]), tricthylamine (1.28 g, 1.77 mL, 12.69 mmol, 2.0 equiv;
[CAS RN 121-44-8]) and 2-chloro-1-methylpyridinium iodide (1.96 g, 6.98 mmol, 1.1 equiv;
[CAS RN 14338-32-0]). The reaction mixture was stirred at rt for 2 h. To the residue was added
a sat. solution of NaHCOs (100 mL) and the solution extracted with dichloromethane (3 x 50
mL). The combined organic phases were dried over Na,SO,4 and the product purified by silica
column chromatography using a MPLC system (CombiFlash Companion, Isco Inc.) eluting with
a gradient of heptane / ethyl acetate affording 1.52 g (88%) of the title compound as a light
yellow solid. "H NMR (400 MHz, CDCls): & 2.07 (quint, J = 6.6 Hz, 2H), 2.86 (t, J = 6.6 Hz,
2H), 3.90 (t, J = 6.4 Hz, 2H), 6.64 (br s, 1H), 6.93 (brt,J=4.0 Hz, 1H), 7.04 (br d, /= 4.0 Hz,
1H), 7.08 (t, /= 7.6 Hz, 1H), 7.19 (d, /= 7.6 Hz, 1H), 7.30 (s, 1H), 8.31 (d, /= 7.6 Hz, 1H). MS
(ISP): 273.1 [M+H]".



0.384 66 0.518 159 0.395 67 1.691 160 0.724 68 0.837 161 0.104 69 0.566 162

1.164 70 0.561 163 0. 054
WO 2010/049302 PCT/EP2009/063649

-53-

Step 2:

To a solution of (2-chloro-pyridin-3-yl)-(3,4-dihydro-2 H-quinolin-1-yl)-methanone (50 mg,
0.18 mmol, 1.0 equiv) and 3,4-dichloro-phenol (29.9 mg, 0.18 mmol, 1.0 equiv; [CAS RN 95-
77-2]) in anhydrous DMF (1 mL) was added potassium carbonate (50.7 mg, 0.37 mmol, 2.0
5 equiv; [CAS RN 584-08-7]), copper(]) iodide (3.5 mg, 0.018 mmol, 0.1 equiv; [CAS RN 7681-
65-41) and copper(0) nanopowder with an averaged particle size of of 100 nm (3.5 mg, 0.055
mmol, 0.3 equiv; [CAS RN 7440-50-8]). The reaction mixture was heated by microwave
irradiation to 200 °C for 30 min. Purification by preparative HPLC on reversed phase (Xterra®
PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215 autosampler,
10 two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 3408
UV detector) eluting with a gradient of acetonitrile / water provided 2.2 mg (3%) of the title
compound. MS (ISP): 399.2 [M+H]".

Example 7

3-[3-(3,4-Dihydro-2 H-quinoline-1-carbonyl)-pyridin-2-yloxy]-benzonitrile

N

Il
N (@]
ae
15 7

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
phenol with 3-hydroxy-benzonitrile ((CAS RN 873-62-11). MS (ISP): 356.1 [M+H] .

Example 8

(3,4-Dihydro-2H-quinolin-1-yl)-(2-m-tolyloxy-pyridin-3-yl)-methanone
20 <

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
phenol with 3-methyl-phenol ((CAS RN 108-39-4]). MS (ISP): 345.4 [M+H]".



71 0.436 164 0.036 72 0.163 165 0.340 73 0.418 166 0.148 74 1.532 167 0. 211
75 1.577 168 1.436 76
WO 2010/049302 PCT/EP2009/063649

-54-
Example 9

[2-(3-Chloro-4-methyl-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone
o | SN
=

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
5 phenol with 3-chloro-4-methyl-phenol ((CAS RN 615-62-3]). MS (ISP): 379.3 [M+H] .

Example 10

[2-(3-Chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone
0 1
N~ O cl
0 | ~N
¥Z

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
10 phenol with 3-chloro-4-fluoro-phenol ((CAS RN 2613-23-2]). MS (ISP): 383.3 [M+H]".

Example 11
[2-(5-Chloro-2-methyl-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone
cl
o | SN
¥Z

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
15 phenol with 5-chloro-2-methyl-phenol ((CAS RN 5306-98-9]). MS (ISP): 379.3 [M+H]".
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Example 12

[2-(2,3-Dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
5 phenol with 2,3-dichloro-phenol ([CAS RN 576-24-91). MS (ISP): 399.2 [M+H]".

Example 13

[2-(3-Chloro-5-fluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone
F
o] | N
Z

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
10 phenol with 3-chloro-5-fluoro-phenol ([CAS RN 202982-70-5]). MS (ISP): 383.3 [M+H]".

Example 14

(3,4-Dihydro-2H-quinolin-1-yl)-[2-(2,4,5-trichloro-phenoxy)-pyridin-3-yl]-methanone

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
15 phenol with 2,4,5-trichloro-phenol ([CAS RN 95-95-4]). MS (ISP): 435.1 [M+H]".
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178 0.096 86 0.096 179
WO 2010/049302 PCT/EP2009/063649

-56-
Example 15

[2-(3-Benzoyl-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone

o
::N:O‘

o} SN

=

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
5 phenol with (3-hydroxy-phenyl)-phenyl-methanone (JCAS RN 13020-57-0]). MS (ISP): 435.2
[M+H]".

Example 16

(3,4-Dihydro-2H-quinolin-1-yl)-[2-(3-trifluoromethoxy-phenoxy)-pyridin-3-yl]-methanone
Ay
Z

10 The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
phenol with 3-trifluoromethoxy-phenol ((CAS RN 827-99-6]). MS (ISP): 415.3 [M+H] .

Example 17

[2-(3,5-Dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone

Cl

selel

15 The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
phenol with 3,5-dichloro-phenol ([CAS RN 591-35-5]). MS (ISP): 399.2 [M+H]".



0.041 87 0.075 180 0.071 88 0.950 181 0.091 89 0.007 182 0.181 90 0.019
0.341 91 0.015 184 0. 022
WO 2010/049302 PCT/EP2009/063649

-57-
Example 18

(3,4-Dihydro-2H-quinolin-1-yl)-[2-(3-fluoro-phenoxy)-pyridin-3-yl]-methanone
F
o | SN
¥Z

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
5  phenol with 3-fluoro-phenol ([CAS RN 372-20-3]). MS (ISP): 349.3 [M+H]".

Example 19

(3,4-Dihydro-2H-quinolin-1-yl)-[2-(3-isopropyl-phenoxy)-pyridin-3-yl]-methanone

N o’E
o} |\N
=

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
10 phenol with 3-isopropyl-phenol ([CAS RN 618-45-1]). MS (ISP): 373.4 [M+H]".

Example 20

(3,4-Dihydro-2H-quinolin-1-yl)-[2-(3-ethyl-phenoxy)-pyridin-3-yl]-methanone

N o’E
o} |\N
=

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
15  phenol with 3-ethyl-phenol ([CAS RN 620-17-7]). MS (ISP): 359.2 [M+H]".

183



92 0.007 185 0.092 93 0. 057 WO 2010/ 049302PCT/ EP2009/ 063649 - 48- The
conpounds of formula | and their pharnmaceutically acceptable salts can be

used as mEOi20EwMEMI03, e.g., in the form of pharmaceuti calPCpmEPp@vasicans f or
enteral, parenteral or topical adm nistration. They can be adm ni stered,
for exanple, perorally, e.g., in the f-88m of tablets, coated tablets,

dragees, hard and soft gel ati ne capsul es, solutions, enulsions or
suspensions, 5 rectally, e.g., int aéiyw? of supposi tories, parenterally,
e.g., inthe formof injection solutlo or suspensions or infusion
solutions, or topically in the formof ointments, creans or oils.
Oal adddrPibydee- anlil!?Oblil-éﬂg)-[%@-iOdO-PtheXBﬁrmhﬁﬂi%ﬂ]-@Fethw@lp‘«har maceut i cal
preparations can be effected in a manner which will be famliar to any
person skilled in the art by bringing the dgscribed conpounds of formula I
and 10 their pharmaceutically ac4 ptable s , optionally in conbination
with other therapeutically val uag suostaﬂggw into a gal enica

adm ni stration formtogether w th>Sul on-toxic, inert,

t herapeutically conpatible solid or carrier naterials and, if
desired, usual pharmaceuti cal adjuvgnt itable carrier materials are not
only inorganic carrier materials, but a organic carrier 15 materials.
Thus, for exanple, |actose, corn starch or derivatives t hereof, talc,

stearic aC'"Iqile Pft1e &E)ﬁl 39111& wa dﬁ%%eggd H?eﬁ%lo%ﬁ t§ %&5 e%ri ?‘%%chnp%3 hth%r&-

coated table ragee e ca arrier

ot & i aﬂhgnqlovlths-’omdog&ea@h(E@AE&%QE@QHH)@MS Gngﬁéﬁﬂl[Mﬂ\ﬂeget abl e oil's,
waxes, fats and sem -solid and liquid polyols (depending on the nature of
the active ingredient no carriers nEglhpleowever, be required in the case
of soft gel atine capsules). Suitable carrler 20 materials for the

Clor osdt Wik yart S B mERE- Pl Bpe R PG i B arf 2 Gpthotn-

i nj ect ileyl)-mcdthdncoves are, for exanple, water, alcohols, polyols, glycero
and vegetable oils. Suitable carrier materials for suppositories are, for
exanpl e, natural or hardened oils, waxes, ”ats and sem -liquid or liquid
pol yols. Suitable carrier mater 9 preparations are

gl ycerides, sem -synthetic and ceri des,

10 The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
phenol with 3-chloro-2-fluoro-5-trifluoromethyl-phenol ([CAS RN 261763-12-6]). MS (ISP):
451.2 [M+H]".

Example 23

[2-(3-Bromo-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone

Br
15 7

The title compound was prepared in analogy to Example 6, Step 2, replacing 3,4-dichloro-
phenol with 3-bromo-phenol ([CAS RN 591-20-8]). MS (ISP): 409.2 [M+H]".



25 hydrogenated oils, liquid waxes, liquid paraffins, liquid fatty

al cohol s, sterols, polyethylene glycols and cellul ose derivatives.

Usual st awol20mers3ozpr eservatives, wetting and enul sifyi RGTEPRIND63649

consi stency-i nprovi ng agents, flavour-inproving agents, salts for varying
the osnotic pressure, buffer substance§9- sol ubilizers, colorants and
maski ng agents and antioxi dants conme into consideration as 30
pharmaceuti cal adjuvants. The dosagEXqL ﬁQﬁ conpounds of fornmula | can vary
within wide limts depending on the 1 oRE<E to be controlled, the age and
the individual condition of the patient and the node of adnlnlstratlon and
will, d2-(Z8Pishlorgphenexygdyrigindeyl]-cud-dilyighp-2/EquinodinehyB-methanens

particul ar case. For adult patients a daily dosage of about 1 to 1000 ng,

especially about 1 to 300 ng, c=v-| |-ﬁ6 gonsi derati on. Dependi ng on
severity of the disease and the!ﬂi- e p acoki netic profile the WO

2010/ 049302PCT/ EP2009/ 063649 -49- ofind Ctou®'d be adm nistered with one

or several daily dosage units, e. 95 i to 3 dosage units. The
pharmaceutical preparations convenlently ontain about 1-500 ny, preferably
1-100 ng, of a conmpound of fornmula I. e follow ng exanpl es serve to
illustrate the present invention in nore detail. They are, however, not

chem cal abstracts egi stration nunb at| nad

10 i mPheRal ade ardiphlorpmienel (AP Rt fﬁ%ﬁi ArSho Y (TaPh P9 i +H]

N, N- di net hyl f or mram de, DVMSO = di net hyl sul f oxi de, = electron i npact, h
hour, HATU = 1- Example 25
[bis(dinethylanino)nethylene]-lk#l,Z 3-triazol o[ 4, 5-b] pyridi ni um 3- oxi de

chr omat SR Ploxt PRSI R oSy ALk PR AR | U2

(nmode), mn = 15 minutes, LIiCH = Iithlun1hy oxi de, MgSO4 = magnesi um

sul fate, MPLC = nmedi um performance liq$ d mat ogr aphy, MS = nass
spectrum NaHCO3 = sodi um hydr og R NaOH = sodi um hydr oxi de,
Na2504 = sodi um sul fate, NH4Cl= a um|chljori de, NMR = nucl ear nmagnetic
resonance, KOH = potassi um hydr oxi dg; =~pfotecting group, R = any group,
rt = roomtenperature, 5102 = silica gi , THF = tetrahydrofuran, X =

| nt ended t quk ik boinbSuROPRS i alh SFBRIS G E%;gne%e@,te@@bf Vi ?ﬁ'%lwh@%sm RN

hal ogen. 20Exanple 1
(3, 4-Di hydro-2Hquinolin-1-yl)-[2-(3-

yor onet hyl - phenoxy) - pyri di n-3-yl p
met hanone

Step 1: (2-Chloro-5-fluoro-pyridin-3-yl)-(3.4-dihydro-2 H-quinolin-1-yl)-methanone

10 To a solution of 2-chloro-5-fluoro-nicotinic acid (0.60 g, 3.42 mmol, 1.0 equiv; [CAS RN
38186-88-8]) in anhydrous DMF (5 mL) was added 1,2,3,4-tetrahydro-quinoline (0.55 g, 0.52
mL, 4.10 mmol, 1.2 equiv; [CAS RN 635-46-1]), N-ethyldiisopropylamine (2.21 g, 2.91 mL,
17.09 mmol, 5.0 equiv; [CAS RN 7087-68-5]) and HATU (1.56 g, 4.10 mmol, 1.2 equiv; [CAS
RN 148893-10-1]). The reaction mixture was heated by microwave irradiation to 100 °C for 10

15 min. To the residue was added a sat. solution of NaHCO; (50 mL) and the solution extracted
with ethyl acetate (3 x 50 mL). The combined organic phases were dried over Na,SO4 and the
product purified by silica column chromatography using a MPLC system (CombiFlash
Companion, Isco Inc.) eluting with a gradient of heptane / ethyl acetate affording 0.51 g (52%)
of the title compound as a light yellow solid. MS (ISP): 291.1 [M+H] .

20  Step 2:

To a solution of (2-chloro-5-fluoro-pyridin-3-yl)-(3,4-dihydro-2 H-quinolin-1-yl)-
methanone (53.2 mg, 0.18 mmol, 1.0 equiv) and 3-chloro-phenol (23.5 mg, 0.18 mmol, 1.0 equiv;
[CAS RN 108-43-0]) in acetonitrile (1 mL) was added potassium carbonate (50.7 mg, 0.37 mmol,



Step 1: 2-(3-Trifluoronethyl-phenoxy)-nicotinic acid To a sol ution of
2-chloro-nicotinic acid (1.0 g, 6.35 nmmol, 1.0 equiv; [CAS RN 2942-59-8])
25 and 3-woizbiumeaaet hyl - phenol (1.03 g, 6.35 mol, 1. 0PEqEPLO0I[0&HED RN
98-17-9]) in anhydrous DMF (5 nL) was added potassium carbonate (1.75 g,
12.69 mmol, 2.0 equiv; [CAS RN 584-08-60M0D 2010/ 049302PCT/ EP2009/ 063649
-50- 7]), copper(l) iodide (0.12 g, 0.64 mmol, 0.1 equiv; [CAS RN

100 bty QQW%@W T5REAAT ot @%ﬂﬁ&%@%l@ﬁ S SR n”
m xt ur §6R&$S h@mblcompen@)dmmwedqr mrithidinggvicrged partidlg s@efodiof 300 ninr(3. 51rhg
sol venty, ()’5%%@18%@ é’cfu%d [éﬁ@q{N W@@(‘)’%@C@]P FrRe §é!1rcﬁoﬁﬁﬁxth1%ew£srﬁé%drb%%%fo%hve

product, taken up ) (25 d filtered. The solution was_adjusted
to pH Arrﬁy t&abﬁOt%OBnCofPr %Q;@’c“il &ea&va e ﬁmem&m@ded\sfﬁeﬁl@reﬂﬁ% iepd Pa@cation
filter ef.propasiind BRI oh kdvielsed phisd (Wedrei® BREMBC €] Suind e19x30 Giin \CaRithim

providin ound 1 NNR 300 0
7 26. 7¢ 81pp?ﬂ5wf&f(@?s%wé®%e&uer 305 SRGREAIY, s R s UG g py
19F NVR Sc282 ENBD, 7 5DhgbdycattG an . [DiondBUY IESN)QS 128’2161]@0’@7'} Hhtlng‘L@'ltBIa%padZent of To
a solut Q%qg [NpT [ , 0.71

, 'c%@nﬁfljlﬁ\%)\xﬂaﬁer gdn\);%éi rou%@é)("g i%yéorﬁﬂo g&(}\WSQISE}ﬁ ?83(2?%+ﬁ§1+
1,2,3,4 t et r ahydr o- qU|noI|ne (113 107 |ut 0.85 nmml, 1.2 equiv; [CAS
RN 635-46-1]), N-ethyldiisopropyl a:g ¥anple2p ny, 617 iut, 3.53 mml, 5.0
equi v; [CAS RN 7087-68-5]) and HATU (322 ng, 0.85 mmol, 1.2 equiv; [CAS RN
1489 32-12,518k1byro-phEifoxyP-IcMi 610-pyiridin3ey 1I1e® 4 e i 0-2H-qulifoliaveyB- | rradi ati on
to 100 C for 5 mn. Renoval of the solvent m xture ung' reduced pressure
and purf™Ma%¢M%n by preparative HPLC on reversed phase (XterraO PrepMsC 18,
5 lam 19x50 mm col um equi pped with a Glsgn Liquid Handler 215
aut osanpl er, two Rainin Dynamax0 SD-30Q pu a Sedex ELSD 75 lightscatter
and a Di onex UVD 340S UV det ect oF h a gradient of acetonitrile
/ water provided 157 ng 20 (56% df t e titlle conpound. M5 (ISP): 399.2
[MtH '. Exanple 2
[ 2- (2- Chl or o- phenoxy) - pyri di n- 3- yl]F(3 4 di hydr o- 2H qui nol i n- 1-y1) - net hanon
e Step 1. 2-(2-Chloro-phenoxy)-nicot acid
252- (2- Chl or o- phenoxy) - ni cotini ¢ aci d~as<prepared in anal ogy to Exanple 1,
Step 1, replacing 3-trifluoronethyl-phenol wth 2-chloro-phenol ([ CAS RN

95-57-8]). M5 (ISN: 248.1 [MH . WO 2010/ 049302PCT/ EP2009/ 063649
The title cornpound was prepared in analogy to Example 25, Step 2, replacing 3-chloro-

phenol with 2,5-difluoro-phenol ((CAS RN 2713-31-7]). MS (ISP): 385.3 [M+H]".
15 Example 27

[5-Chloro-2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-

methanone

Step 1: (2,5-Dichloro-pyridin-3-yl)-(3.4-dihydro-2 H-quinolin-1-yl)-methanone

20 (2,5-Dichloro-pyridin-3-yl)-(3,4-dihydro-2 H-quinolin-1-yl)-methanone was prepared in
analogy to Example 25, Step 1, replacing 2-chloro-5-fluoro-nicotinic acid with 2,5-dichloro-
nicotinic acid ((CAS RN 59782-85-3]). MS (ISP): 307.2 [M+H]".



-51- Step 2: The title conpound was prepared in anal ogy to Exanple 1,
Step 2, replacing 2-(3- trifluoronethyl-phenoxy)-nicotinic acid with
2- (2-chl owo-2ptoemag30g) - ni cotinic acid. M5 (ISP): 365.1 [ MPHI/EP20089/853ap| € 3
[ 2- (3- Chl or o- phenoxy) - pyri di n- 3-y1] - ( 3, 4- di hydr o- 2H- qui nol i n- 1- y1) - met hanon
e Step 1. 2-(3-Chloro-phenoxy)-niceblnic acid
2- (3-Chl or o- phenoxy)-nicotinic acid was prepared in analogy to Exanple 1,
Step lg %é)z.repl acing 3-trifluoromnethyl-phenol with 3-chloro-phenol ([ CAS RN
108-43-6 ." 1H NWR (300 MHz, DwMsO): 57.11 (d, J= 9.0 Hz, 1H), 7.25-7.30 (m
3H), 7.44 (t, J=7.5 Hz, 1H), 8.29-8.31 (m_1H), 13.28 (br s, 1H. M
(1SN) : 248.(Filef9mhe|qpmp9m{owzs prepased in anelogsrip Sanap RS, Biceparepdicing @reblagy-t o
Exanpl qlubro-5hein 2. y15-ePk 26t yago -2 £ @rinclmr- ) Eh a5 maL ity {2, RARARKY byAIROL- LI C
acid wi EZ (g (d3- hl}(l)?,g?ph?r?%x%) - nclﬁlcoti i (’:}‘,,)(ilci d. I\/q ( %’) ; 3116?5%}’{[1%%&5’0
Exanpl &3.4-dihydro-2H-quinolin-I-yl)-methanone and 3-chloro-phenol with 2,5-dichloro-phenol CAS
(6- Net RN 58348 i hwils ASPHH4GBI2oAHHF] - y1) - [ 2- (3-tri fl uor onet hyl - phenoxy) - pyri
di n-3-y1] - met hanone 20 The title conpound was prepared from
2-(3-trifluoronethyl-phenoxy) - ni cotﬁ{glﬁ @%isd in anal ogy to Exanple 1, Step
2, by replacing 1, 2, 3, 4-tetrahydro-qui NBrife with 6-met hyl-1, 2, 3, 4-
tetrahydro-quinoline ([CAS RN 91-61-2]). M5 (ISP): 413.2 [MtH .
[5-Chloro-2-(2,5-difluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-

methanone
o
| P
N
F
10 The title compound was prepared in analogy to Example 27, Step 2, replacing 2,5-
dichloro-phenol with 2,5-difluoro-phenol ((CAS RN 2713-31-7]). MS (ISP): 401.3 [M+H]".

Example 29

[2-(2,5-Dichloro-phenoxy)-6-trifluoromethyl-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-

methanone

15

Step 1: (2-Chloro-6-trifluoromethyl-pyridin-3-yl)-(3.4-dihydro-2 H-quinolin-1-yl)-methanone

(2-Chloro-6-trifluoromethyl-pyridin-3-yl)-(3,4-dihydro-2 H-quinolin- 1-yl)-methanone was
prepared in analogy to Example 25, Step 1, replacing 2-chloro-5-fluoro-nicotinic acid with 2-
chloro-6-trifluoromethyl-nicotinic acid ((CAS RN 280566-45-2]). MS (ISP): 341.1 [M+H] .



WO 2010/ 049302PCT/ EP2009/ 063649 -52- Exanple 5

[ 2- (3- Chl or o- phenoxy) - pyri di n- 3-y1] - ( 6- net hyl - 3, 4- di hydr o- 2H qui nol i n-1-y1)
- met hanor®0 2010fiae30Ri t | e conmpound was prepared i n anal ogPCT®EPEOROTE689 1, St ep
2, replacing 2-(3- 5 trifluoronethyl-phenoxy)-nicotinic acid with

2- (3-chl or o- phenoxy)-nicotinic acid (E&2nple 3, Step 1) and
1,2,3,4-tetrahydro-quinoline with 6-net hyI 1, 2,3, 4-tetrahydro-quinoline

94-61-2]). M5 (ISP): 379.1 [ M
(Exarrple@\l%“} 1) (1SP): [ MeH !

[ 2- (3, 4-Di chl or o- phenoxy) - pyri di n-3-y1] - (3, 4-di hydro-2H qui nol i n-1-y1)-neth
anone 10 @hedtle cgmppund was prepared in analogy to Exarnple 25, Step 2, replacing (2-chloro-5-

(2-Chl QTu@Tcpiégvﬁ(ﬁhB‘ﬁ Y -dﬁ fho- QytwﬁcqrnZ Hl&haﬁéﬂdﬁe lmhl()z dﬁq'arhas:lone To a

ot O b bt e SIS

1, 2,33, 4vitted, 5 atiohdsro-plighsld| G A8 RODSOB 78-S OMEB(I8R): 467 98MmA), 1.1 equiv; [CAS
RN 635-46- 1]) triethylamne (1.28 g, 1.77 nL, 12.69 mol, 2.0 equiv; 15

[ CAS RN 121-44-8]) and 2-chl oro-1- %J‘ﬁ{ﬁ%}éﬁ diniumiodide (1.96 g, 6.98
mml, 1.1 equiv; [CAS RN 14338- 32- . € reaction mxture was stirred at
rt for 2 h. To the residue was added a sat. solution of NaHCO3 (100 nL) and
t he sollZt(3-drlesorphenoar)- Wltlﬂlncﬁ-cﬂf(ér%%lbb’ﬂ%{hbel(@[k4mam74-ylﬂi@tbwﬂﬂmed

organi ¢ phases were dried over Na2504 and the product purified by silica

col um chr omat ogr aphy using a MPLC sysie nmbi Fl ash Conpani on, Isco Inc.)
eluting with 20 a gradi ent of hept.ne e acetate affording 1.52 g

(88% of the title conpound as a
o)

&

The title compound was prepared in analogy to Example 3, Step 2, replacing 1,2,3,4-
10 tetrahydro-quinoline with 3,4-dihydro-2H-benzo[1,4]oxazine ([CAS RN 5735-53-5]). MS (ISP):
367.2 [M+H]".

Example 31

[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(6-methyl-3,4-dihydro-2 H-quinolin-1-yl)-

methanone

15

Step 1: 2-(2,5-Dichloro-phenoxy)-nicotinic acid

2-(2,5-Dichloro-phenoxy)-nicotinic acid was prepared in analogy to Example 1, Step 1,
replacing 3-trifluoromethyl-phenol with 2,5-dichloro-phenol ([CAS RN 583-78-8]). MS (ISP):
284.0 [M+H]".



yell ow solid. 1H NWR (400 MHz, CDC13): 52.07 (quint, J= 6.6 Hz, 2H), 2.86
(t, J= 6.6 Hz, 2H), 3.90 (t, J= 6.4 Hz, 2H), 6.64 (br s, 1H), 6.93 (br t,
J= 4.0 H2woDbH00473004 (br d, J = 4.0 Hz, 1H), 7.08 (t, JRCTER2042/06%K), 7.19
(d, J= 7.6 Hz, 1H), 7.30 (s, 1H) 8.31 (d, J= 7.6 Hz, 1H). MS (ISP): 273.1
[MrH '. WD 2010/ 049302PCT/ EP2009/ 06364%- - 53- Step 2: To a sol ution of
(2-chloro-pyridin-3-yl)-(3, 4-di hydro-2H qui noli n-1-y1l)-net hanone (50 ng,
0.18 %ZA 1.0 equiv) and 3, 4-dichloro-phenol (29.9 ng, 0.18 mol, 1.0
equi me$ 23 RN 95 77-2]) in anhydrous DMF (1 nlL) was added potassium
carbonate (50.7 , 0.37 mol, 2.0 5 equiv; [CAS RN 584-08-7]), copper(l)
i odi de (3. Or?gsohalo@loé 2rfRi-dichloro- ebﬁswy) NCARIRAFIT 6426 85 04P)mank 1 doisyén ( 0)
Bagopow§ﬁhyerr51{s ROF %L@gﬁaﬂs 4akd gsrﬁﬁ&hyauz%sqtte@ahytawq&m& 26Mimg Q. P95 ol ,
equi v; e reaction m X e
mi cr owdWEoh 5%&% i g?’iﬁ gbé]‘él}é\le@csldﬁ?%romd?@fnﬁiéf Pspe Bﬁwi §a?m% HPLC
on r%v@@se@mh@s\@ mz(ltmm@ s?rmm\ls@n?mga th@. 1898w, NPeqal UTASRYI BI3gd3wi t h
a Gls ndl er, 215 er. 10.t Ral ni 0.SD- 300
purps. 0 G el BR R Sh PR R B B RS D0k BB Bt o
el ut i ndRomavhl ef the advamrm@tfurfamateomdmwd eregsumadndrpupifiostiaielly @reparatgv Gogrrg® t he
title I
345- (3‘*‘%%9}‘%63 0 31 dowoTdma Hithncd ;j@f%@ 5 Cinuig Hondler 215 antgsamplery |
15 tWOﬂ@@mtl g@ﬁ&%@p WBPpASSErEl 7ér1 whisggttar gngr dhpnex GVDSHADS 2,
repl@ciung d&,eéroiabl &%%rm o elWhi Fﬁ;wﬁhfa @Mn@ﬁé&&ﬁtrﬂérw& pfeARlcBNO mg

(82?463(%%/ ?BP@Pélﬁlﬁl %@P?W%‘%%Yg 43¢ er%xy pyri di n- 3-y1) - et hanone 20

Example 32

2-(2,5-Dichloro-phenoxy)-/N-ethyl-/NV-phenyl-nicotinamide

15 The title compound was prepared in analogy to Example 31, Step 2, replacing 6-methyl-
1,2,3,4-tetrahydro-quinoline with ethyl-phenyl-amine ([CAS RN 103-69-51). MS (ISP): 387.2
[M+H]".

Example 33

(7-Chloro-3,4-dihydro-2 H-quinolin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-yl] -

20 methanone
cl N o: : ~Cl

~Z "N
<

To a solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (42.6 mg, 0.15 mmol, 1.0 equiv;
Example 31, Step 1) in anhydrous DMF (1.5 mL) was added 7-chloro-1,2,3,4-tetrahydro-
quinoline hydrochloride (33.7 mg, 0.17 mmol, 1.1 equiv; [CAS RN 90562-34-8]), tricthylamine
25 (30.4 mg, 42 uL, 0.3 mmol, 2.0 equiv; [CAS RN 121-44-8]) and HATU (62.7 mg, 0.17 mmol,



WO 2010/ 049302PCT/ EP2009/ 063649 -54- Exanple 9

[ 2- (3- Chl or 0- 4- net hyl - phenoxy) - pyri di n- 3-y1] - (3, 4- di hydro- 2H qui nol i n-1-y1)
- met hanor®0 2010/049302 The titl e conpound was prepared i n &oalErggooescExanpl e
6, Step 2, replacing 3,4-dichloro5 phenol with 3-chl oro-4-nethyl-phenol
([CAS RN 615-62-3]). Ms (ISP): 379.3 [-MH] '.

Exanpl e 10

L2 (5 ont oo tels Rt ayRoRat Iy AN Ll il CBufel byt dthduiipohisgy - v 1)

- met hanéné repare anal o
6, Stepo2]0fepiraid my. BemowiloHi Itlm wi@nph@ﬁme lmdtslhreguozﬁdl roessug-anf tparlﬁcqm@ﬁxyl

CAS nr d! m umn u1
[2-(s- BT 8 ahyn phsneR e Gt ST 1 TR S s,
|a

- met hagfea gflson quuld Handﬁ*iél Oéare@ﬁb&smé%% Dprfl@ﬁ%zf - 30%panesy s Se
Exampl EI1&D B ﬁghtgcattéﬁﬂ{da@DRﬁleﬁ ADIBgHS Wd&ecﬁ&? Ridtinwtith a gradient of

goig} 8%@%@&% éﬁ%%&ﬁv% A)@g%%@l) 5f3 t%e ti e co oun%l\ﬁé 8@’) 4%%% [‘E/H[IMH_“ Elxénp?/\g

12

[ 2- (2, 3-Di chl or o- phenoxy) - pyri di n- 3Exampi344- di hydr o- 2H qui nol i n-1-y1)-neth
anone

[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(7-fluoro-3,4-dihydro-2 H-quinolin-1-yl)-

methanone
F N o: : ~Cl

_
10 ~
The title compound was prepared in analogy to Example 33 replacing 7-chloro-1,2,3,4-

tetrahydro-quinoline hydrochloride with 7-fluoro-1,2,3,4-tetrahydro-quinoline hydrochloride
(commercially available from Zannan Pharma Ltd). MS (ISP): 417.0 [M+H] .

Example 35

15  2-(2,5-Dichloro-phenoxy)-N-methyl-N-phenyl-nicotinamide

The title compound was prepared in analogy to Example 33 replacing 7-chloro-1,2,3,4-
tetrahydro-quinoline hydrochloride with methyl-phenyl-amine ([CAS RN 100-61-8]). MS (ISP):
373.0 [M+H]".



The title conmpound was prepared in analogy to Exanple 6, Step 2, replacing
3, 4-di chl oro5 phenol with 2,3-dichloro-phenol ([CAS RN 576-24-9]). M

(1'SP): 399020{okbio2" . PEXAPRI09/08849
[ 2- (3-Chl or o-5-fl uoro- phenoxy) - pyri di n- 3-y1] - (3, 4- di hydr o- 2H qui nol i n- 1-y1)
- met hanone The title conpethd was prepared in anal ogy to

Exanple 6, Step 2, replacing 3,4-dichlorol0 phenol with

3-chl oro-5-fl uoro-phenol ([CAS RN 2]91?3%811373%- 5]). M5 (ISP): 383.3 [ M+tH .
Exampl e 14

(3,4-Di hydro-2H-quinolin-1l-yl)- 5-trichl oro-phenoxy) - pyridin-3-ylPre
t hanond2-(2,5- DlChIOFO-PIl‘lénQth)-IPéfl‘ @dh&,ﬁudshmkeﬂ&nydhﬁowm -4g))-methapang| e 6,
Step 2, replacing 3,4-dichlorol5 phenol W|th 2,4,5-trichloro-phenol ([CAS

RN 95-95-4]). M5 (ISP): 435.1 [@[ @! 10/ 049302PCT/ EP2009/ 063649

- 56- le 15

[ 2- (3- Benzoyl - phenoxy) - pyri di n- 3-y1]N( 394- d hy@r o- 2H qui nol i n- 1-y1) - net hano
ne The title conpound was ph in anal ogy to Exanple 6, Step 2,
repl aci ng 3, 4-di chl oro5 phenol wt - hyijgdr oxy- phenyl ) - phenyl - net hanone

([ CAS RN 13020-57-0]). Ms (ISP): 435.2 H '. Exanple 16
(3,4-D hydro-2H quinolin-1-y1)-[2-(3-trifluoromethoxy-phenoxy)-pyridin-3-yl
Pmet hanone T4 4 solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (42.6 mg, 0.15 mmol, 1.0 equiv;
5 Example 31, Step 1) in dichloromethane (1.5 mL) was added 3,4-dihydro-2H-benzo[ 1,4]oxazine
(22.9 mg, 0.17 mmol, 1.1 equiv; [CAS RN 5735-53-5]), tricthylamine (30.4 mg, 42 uL, 0.3
mmol, 2.0 equiv; [CAS RN 121-44-8]) and 2-chloro-1-methylpyridinium iodide (42.2 mg, 0.17
mmol, 1.1 equiv; [CAS RN 14338-32-0]). The reaction mixture was stirred at rt over night.
Removal of the solvent mixture under reduced pressure and purification by preparative HPLC on
10 reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid
Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter
and a Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile / water provided 11
mg (18%) of the title compound. MS (ISP): 401.0 [M+H]".

Example 37

15 [2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(6-fluoro-3,4-dihydro-2 H-quinolin-1-yl)-

methanone
(0] F
z | N
\
N fe)

Cl

To a solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (59.7 mg, 0.21 mmol, 1.0 equiv;
Example 31, Step 1) in dichloromethane (2 mL) was added 6-fluoro-1,2,3,4-tetrahydro-quinoline
20 (349 mg, 0.23 mmol, 1.1 equiv; [CAS RN 59611-52-8)]), tricthylamine (42.5 mg, 59 uL, 0.42
mmol, 2.0 equiv; [CAS RN 121-44-8]) and 2-chloro-1-methylpyridinium iodide (59.0 mg, 0.23
mmol, 1.1 equiv; [CAS RN 14338-32-0]). The reaction mixture was stirred at 40 °C over night.
Removal of the solvent mixture under reduced pressure and purification by preparative HPLC on
reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid
25 Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter



OIN .......... --1F 10The title conpound was prepared in anal ogy to Exanpl e
6, Step 2, replacing 3,4-dichloro- phenol with 3-trifluoronethoxy-phenol

([ CAS RN wo200248302. M5 (I SP): 415.3 [M+H . PCT/EP2009/063649

Exanpl e 17

[ 2- (3, 5-Di chl or o- phenoxy) - pyri di n- 3- y2pé 3, 4- di hydr o- 2H qui nol i n-1-y1)-neth
anone CI WD 2010/ 049302PCT/ EP2009/ 063649 -57- Exanple 18

(3, 4-D Pé{ Qﬁﬂo%&f GVb”?A!dS"U{/ d%&@ifel&t?nr%‘}vﬂﬁ’a%{ﬁh%;‘ 8}‘Xc¥etoqﬁ&ﬂes}t \gat%ﬁ’ljor ep{i [j&f hgnone

The title conpound was prepare acing
3, 4-di mm@ﬂ&@ qﬂﬁhm‘@lle cwnnmuadfMSdiszP)pﬁlem M(er;As RN 372- 20- 3]) M5 (I SP):
349.3 [M+H . Exanpl e 19

(3, 4-Di hydro-2H qui nolin-1-y1)-[ 2- (]@Xglﬁp@rg,(gpyl - phenoxy) - pyri di n- 3- y1Pnet han
one The title conpound was prepar ed in anal ogy to Exanple 6, Step

61;22'@-](#2 2h 4 reuphengy p[yrm Al %M ALt ARy B FE Quinlotit oy

(3, % angtﬂammﬂzl—l— qU| nol i n- | -y1l)-[2-(3-ethyl - phenoxy) - pyri di n- 3- y1Pnet hanone

WO 2010/ 049302PCT/ EP2009/ 063649
F
o F
S
N™ “o
KT“

Cl

The title compound was prepared in analogy to Example 37 replacing 6-fluoro-1,2,3,4-
tetrahydro-quinoline with 6,7-difluoro-1,2,3,4-tetrahydro-quinoline ([CAS RN 953717-64-1)).
MS (ISP): 435.1 [M+H]".

10 Example 39
[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(2,3-dihydro-benzo[1,4] thiazin-4-yl)-methanone

O
= | N

SN\Ng NS
/©/CI
Cl
The title compound was prepared in analogy to Example 37 replacing 6-fluoro-1,2,3,4-

tetrahydro-quinoline with 3,4-dihydro-2H-benzo[1,4]thiazine ([CAS RN 3080-99-7]). MS (ISP):
15 417.1 [M+H]'.

Example 40

N-(2-Chloro-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide

oy 8BS
) /©/c:|



-58- Exanple 21

(3, 4-Di hydro-2H qui nolin-1-yl)-[2-(3-iodo-phenoxy)-pyridin-3-ylPnet hanone
The titl ewoanpmadmd2was prepared in anal ogy to Exanpl e 6PCHEPR002/0636epl aci ng
3, 4-di chl oro5 phenol with 3-iodo-phenol ([CAS RN 626-02-8]). M (ISP):
457.1 [ MtH] '. Exanple 22 -67-

[ 2- (3-Chl oro-2-fluoro-5-trifluoronethyl-phenoxy)-pyridin-3-yl]-(3,4-di hydro

- 2H qui nol it l-yd).- e The tit r i

anal ogy to T%égr{r% |08%§"“ﬁ]‘§%s %r,%arrg%%a%l%#&&él? %X gﬁ%gﬁf}%& gppg%ﬁéﬁbfﬁ%\?\ﬁg ? %’é’ﬂ'

3- chl ortgrahyfitouquineBetwitlf (ZudveenhiegyD-prrendtapiicnGCRY RIS P38321 Ph.6YIp (1SW (1 SP) :
451. 2 [ypvepExanple 23 | o

[ 2- (3- Brono- phenoxy) - pyri di n- 3-y1] - (3, 4- di hydr o- 2H qui nol i n- 1-y1) - net hanone
15 WD 2010/ 049302PCT/ EP2009/ 063649 - 59-

Exanpl e 24 Example 41

[ 2- (2, 5- Di chl or o- phenoxy) - pyri di n-3-y1] - (3, 4-di hydro-2H qui nolin-1-yl1l)-neth
anorte 2-(2,5-Dichloro-phenoxy)-N-methyl-/NV-o-tolyl-nicotinamide

) /@CI

The title compound was prepared in analogy to Example 37 replacing 6-fluoro-1,2,3,4-
tetrahydro-quinoline with methyl-o-tolyl-amine ([CAS RN 611-21-2]). MS (ISP): 387.1 [M+H]".

Example 42
10 2-(2,5-Dichloro-phenoxy)-N-(2-methoxy-phenyl)-/V-methyl-nicotinamide

|
(@]
2. 1
ff“
X I
N

@)

) /@CI

The title compound was prepared in analogy to Example 37 replacing 6-fluoro-1,2,3,4-
tetrahydro-quinoline with (2-methoxy-phenyl)-methyl-amine ([CAS RN 10541-78-3]). MS (ISP):
403.1 [M+H]".



The title conmpound was prepared in analogy to Exanple 6, Step 2, replacing
3, 4-di chl oro5 phenol with 2,5-dichloro-phenol ([CAS RN 583-78-8]). M
(1'SP): 398020{od4bd0o2. Exanpl e 25 PCT/EP2009/063649

[ 2- (3- Chl or o- phenoxy) - 5-fl uor o- pyri di n- 3-y1] - (3, 4-di hydr o- 2H qui nol i n- 1-y1)
- met hanone Step 1: -68-

(2-Chl oro-5-fl uoro-pyridin-3-yl)-(3, 4-di hydro-2H qui nol i n- 1-y1) - net hanone
10To a solution of 2-chloro-5- quor%‘ eﬁﬂ}ﬂb{;ic acid (0.60 g, 3.42 mol, 1.0
equi v; [CAS RN 38186-88-8]) in anh (5 nL) was added

1,2, 3,4-tetrahydro-qui noline ( 0.52 m, 4.10 nmmol, 1.2 equiv; [CAS
RN 6351\&61111}%‘/ &thWLijdichbpsroWn %ﬂ&mezhzlimgotnzammem_ 17.09 mol, 5.0
equiv; [CAS RN 7087-68-5]) and HATU gl 56 g, 4.10 mmol, 1.2 equiyv; [CAS RN
148893-10-1]). The reaction m xture ‘Wag“heated by m'crovvave irradiation to
100 C for 10 15 mn. To the residug dded a sat. solution of NaHCO3 (50
m.) and the solution extracted w et h dtetate (3 x 50 nL). The conbi ned
organi ¢ phases were dried over NaRb04 am he product purified by silica
col um chr omat ogr aphy using a MPLC syslt |( Canbi FI ash Conpani on, Isco Inc.)
eluting with a gradi ent of heptane Cetate affording 0.51 g (52%
of the title conpound as a |ight owgsolid. Ms (ISP): 291.1 [MtH'. 20
Step 2: To a solution of (2-chloro -5 -fluoro -pyridin-3 -yl1)-(3

, 4-di hydro -2Hquino lin-1-yl)- nethanone (53.2 ng, 0.18 mml, 1.0 equivV)
and 3- chl oflte pitle rompd @Bl BasprepBed B anabigy td ERamplei 37; repl@sse Rr\ﬂme-lgzas@]) in

acetoni

2010 o403l ST s RAEY B pHEIRL AR NSRS TB NS O er (1)
i odi de 448.99Mrfl] 0. 018 Mol , 0.1 equiv; [CAS RN 7681-65-4]) and copper (0)
nanopowder w th an averaged particle size of of 100 nm (3.5 ng, 0.055 nmol,
0.3 equiv; [CAS RN 7440-50-8]). Thepxfagkiqan m xture was heated by

m crowave irradiation to 200 C for 90 mn. Renoval of the sol vent under

reduce \fic arati.ve HPLC on, r rs d phase
(o r 18 br TR BR8N R Ao R RO ElbaT R o BATLER” oo
Handl erm@h%nanet osanpl er, two Rai ni n Dynamax0 SD 300 punps, a Sedex ELSD 75
lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of

acetonitrile / water provided 4.3 ng 46 the title conpound. M5 (ISP):
383.2 [MtH '. Exanple 26 10
[2-(2,5-Dif|uoro-phenoxy)-5-f|uo§ﬁ‘\ 3-y1] - (3, 4-di hydro-2H qui nolin-1
-y1l) - net hanone

10 CI

The title compound was prepared in analogy to Example 36 replacing 3,4-dihydro-2H-
benzo[1,4Joxazine with 6,8-difluoro-1,2,3,4-tetrahydro-quinoline ([CAS RN 926218-72-6]). MS
(ISP): 434.9 [M+H]".

Example 45

15  2-(2,5-Dichloro-phenoxy)-N-(2-ethyl-phenyl)-/V-methyl-nicotinamide

Bt
d o o cl
N Z N
U
To a solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (59.7 mg, 0.21 mmol, 1.0 equiv;
Example 31, Step 1) in dichloromethane (2.0 mL) was added 2-ethyl-phenylamine (27.9 mg,



The title conpound was prepared in anal ogy to Exanple 25, Step 2, replacing
3-chl orophenol with 2,5-difluoro-phenol ([CAS RN 2713-31-7]). M5 (1ISP)

385. 3 [ MAMD 2010/083382anpl e 27 PCT/EP2009/063649

[ 5- Chl oro- 2- (2, 5-di chl or o- phenoxy) - pyri di n-3-y1] - (3, 4-di hydro-2H qui nol i n-1
-y1l)- nethanone Step 1: -69-

(2,5-Di chloro pyridin-3-y1)-(3, 4-di hydr o- ZFLqU|noI|n 1-y1l) - net hanone

20(2, 5D3-cla} a5 9- PY, dlf‘ é@’é%’ﬂﬂl)ﬂ%g%ﬁl’]g tﬁ&ﬂ%ﬁ @%‘5‘1%%'@ dr.YoH 2 fRlpangne was

prepare |n aral og t

2- chl orequis; f@fﬁlS)IRé\l h let4-8 i @da?ccrldlorwlt memyﬁlymduhmmrl@rh ¢t (hing, @83 aniglCAS RN

59782- %ﬁul% ECA%I\( {33k 32”)@]3 afd [tﬁé*}‘élacuon m&%@%ﬁé@m&ﬂr %fé%@eﬁ{e%i?v@ﬂ@

-61- I'e compound was prepared In anal ogy to Exanple 25,
Step 2 W%Séﬁma%qdﬁ@/ e(vzp%rlarrl%t% Bodsr redugest prossyye i the grudg Tgactian mastyfergdseplved
- 2H-7UiiRDMF QF iy 1o rmg b@lﬂﬁdih wai fdded s&diuh IG/akide 013 9yfel 0i3Dn@moly 1)5-eq(d;

, 4-di hy, -2 ui no a I ro hen W 2,5
" di chl éS?f’ ﬁ%%ﬁ%g’}ng(ﬁo ﬁK?’éééV ‘9180 Q??gs%g 7?@‘?5%5 dég a5 ol e
28 26 uL, 0.42 mmol, 2.0 equiv; [CAS RN 74-88-4]) and the reaction mixture stlrred at 35 °C for 1

[5 Chl g 9H1%ﬁéa%10§b9'p&%{?ﬁa{tgem@§1¥ %v@%’s%%ﬂha&e%}d’&la@ﬁ Srichyd @&Wﬂ%g}(ﬁ&%' n-1

ared’ i n andl
27, St @pluzn ¢quiingd ivith 2GHson Liquid Handler 215 autosarnpler two Rainin Dynarnax® SD-

10 300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector) cluting with a
gradient of acetonitrile / water provided 6.9 mg (8%) of the title compound. MS (ISP): 401.2
[M+H]".

Example 46

N-(3-Chloro-pyridin-2-yl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide

15

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
with 3-chloro-pyridin-2-ylamine ([CAS RN 39620-04-7]). MS (ISP): 407.8 [M+H] .

Example 47
N-(4-Chloro-pyridin-3-yl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide
A
| | Cl

NP~ N Z

Cl o O N |
OGN
Cl
The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
with 4-chloro-pyridin-3-ylamine ((CAS RN 20511-15-3]). MS (ISP): 409.4 [M+H]".

20



di chl oro-phenol with 2,5-difluoro-phenol ([CAS RN 2713-31-7]). MS (ISP)
401.3 [MtH '. Exanple 29

[ 2- (2, 5- Dvonbovmsphenoxy) - 6-tri fl uoronet hyl - pyri di n- 3- y PLCT(ER26b9663eyelr 0- 2H- g
ui nolin-1-y1l)- methanone 15 Step 1:
(2-Chloro-6-trifluoronethyl-pyridin-3-yQ) - (3, 4-di hydro- 2H qui nol i n-1-y1)-nme
t hanone
(2-Ch|oro-6-trif|uoronethyl-pyridinﬁgﬁﬁ%%]&3,4-dihydro-ZFFquinoIin-l-yl)-ne
t hanone was prepared in analogy to anpl'e 25, Step 1, replacing

2-chl oro-5-fluoro-nicotinic acid with 2- chloro-6-trifluoromethyl-nicotinic
aci d ( 2c2s-Richigoggenesy R Vy(2-methoxspyridgu3-yD)-[Vmeghyl-nicotigamide

2010/ 049302PCT/ EP2009/ 063649 -62- Step 2: The title conpound was

prepared in anal ogy to Exaan%HZS, Eﬁep\Z, repl aci ng (2-chl oro-5-
fluoro-pyridin-3-yl)-(3, 4-di hyto- 2 ynol i n-1-y1)-methanone with
( 2- chl or o- 6- /

trifluoronethyl-pyridin-3-yl)- -d?hy r&ig_(huinoIin-I-yl)-nethanone and
3-chl oro-phenol 5 with 2, 5-dichl org- phenol /([ §AS RN 583-78-8]). M5 (1 SP)
467.1 [MH . \ 7/ Exanple 30

[ 2- (3- Chl or o- phenoxy) - pyri di n- 3-y1] - (2, 3-di hydro- benzo[ 1, 4] oxazi n-4-y1l) - net

hanone Thef%%&%§£88§g8#£§?%@§%$%§H?&SEE$E% &?%ﬁ%iwﬂ%pE%ﬁgﬁkﬁmﬁ¢m§&ﬁ8nﬁm

repl acing 1, gui no .

3, 4-Mi hwithr DnREhoxe Mol in-2ytazine (€ AN KNS 0RRE583H).338S BISP): 408.q IMsHY] . 367. 2

[ MH '. Exanple 31

[2-(2,5-Di chloro-phenoxy)-pyridin-SE%ﬁhka@nethy1-3,4-dihydro-ZFFquinoIin-l
-y1l)- net hanone 15

N-(3-Chloro-2-methyl-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide

)
N~ N
Cl o O ;@
\@ ¢l
Cl
The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
10 with 3-chloro-2-methyl-phenylamine ([CAS RN 20265-38-7]). MS (ISP): 420.8 [M+H]".

Example 50

N-(5-Chloro-2-methyl-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide
)
N~ N cl
CI\@O o} D/
cl

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
15  with 5-chloro-2-methyl-phenylamine ([CAS RN 95-79-4]). MS (ISP): 420.8 [M+H] .



Cl Step 1: 2-(2,5-D chloro-phenoxy)-nicotinic acid

2-(2,5-Di chl oro-phenoxy)-nicotinic acid was prepared in analogy to Exanple
1, Step Iworeplmeioag 3-trifl uoromet hyl -phenol wth 2, 5- @#cemrorcospdsanol ([ CAS
RN 583-78-8]). M5 (1SP): 284.0 [MtH '. WD 2010/ 049302PCT/ EP2009/ 063649
-63- Step 2: To a solution of 2-(2,5-dVthl oro-phenoxy)-nicotinic acid (42.6
nmg, 0.15 nmmol, 1.0 equiv) in anhydrous DMF (1 nl) was added

6-met hyl -1, 2, 3, 4-tetrahydro- quinoll ‘%é@ ng, 0.18 mmol, 1.2 equiv; [CAS
RN 91-61-2]), N-ethyldiisopropylamne ng, 131 iut, 0.75 mml, 5 5.0
equiv; [CAS RN 7087-68-5]) and HATU $68 4 ng, 0.18 mml, 1.2 equiv; [CAS RN
148893-V-(HChilgro-6rmethdadiensb-2n2:&-dich QK@@MGQK)@WM“WH%W&WM& adiation to
100 C for 10 min. Renobval of the solvent m xture under reduced pressure and
purification by preparative (Xterra pMSC 18, 5 Iam 19x50 mm col umm

equi pped with a Glson Liquid Handl P 5 i ni
SD- 300 punps, a Sedex ELSD 75 |ightscatt

detector) on reversed phase el @t 3; a," itri

provided 30 ng (49% of the titrgzzaﬁgoun M5 (I'SP): 413.2 [MH .
Exampl e 32 2-(2, 5-Di chl or o- phenox et hyl - N- phenyl - ni coti nam de 15The
title conpound was prepared in analogy to Exanple 31, Step 2, replacing
OOSPERY L it b PO LALYEL SRt R LB 0L B G RO SRR e SATRY
(7-Chl ovlch}chllom ﬁy@htbylmheqylamme HCAS RN &'26(528]54\@@ ASPYrAROpHARIRY) - pyri di n- 3-
yl]- 20 net hanone

Example 52

2-(2,5-Dichloro-phenoxy)-/N-(2,6-dimethyl-phenyl)-VN-methyl-nicotinamide
]
Nz N
CI\@O 0
cl

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
10 with 2,6-dimethyl-phenylamine ([CAS RN 87-62-7]). MS (ISP): 401.1 [M+H]".

Example 53

2-(2,5-Dichloro-phenoxy)-/N-(2-methoxy-6-methyl-phenyl)-N-methyl-nicotinamide
]
by f)
cl o O
Lot
cl

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
15  with 2-methoxy-6-methyl-phenylamine ((CAS RN 50868-73-0]). MS (ISP): 417.1 [M+H]".



To a solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (42.6 ng, 0.15
nmmol, 1.0 equiv; Exanple 31, Step 1) in anhydrous DVF (1.5 nL) was added

7- chl or o-wp20By04930et r ahydr oqui nol i ne hydrochl ori de (33. PCREP2@9036nv0! , 1.1
equiv; [CAS RN 90562-34-8]), triethylamne 25 (30.4 ng, 42 iut, 0.3 mol,
2.0 equiv; [CAS RN 121-44-8]) and HATW/262.7 ng, 0.17 nmol, WO

2010/ 049302PCT/ EP2009/ 063649 -64- 1.1 equiv; [CAS RN 148893-10-1]). The
reaction m xture was heated by nicrﬁqgﬁgigﬁﬁradiation to 110 C for 30 mn.
Renoval of the solvent m xture under reduced pressure and purification by
preparati ve HPLC on reversed phase (XterraQ PrepMsC 18, 5 |lam 19x50 mm

col um %@hﬁ-pﬁéﬂom‘mhﬂnaXQ-Ns(édﬁLqrq@-meﬂmu+ldwn2h5Vmﬂtbﬂaﬁmt§rqmidm Rai ni n
Dynanmax0 SD- 300 punps, a Sedex 5 ELSD 75 lightscatter and a Di onex UVD 340S
UV detector) eluting with a gradient ac?tomrfrile / water provided 6 ny
(10% of the title conmpound. M5 (IS 35800 MMHH] '. Exanple 34

[ 2- (2, 5-Di chl oro- phenoxy) - pyri di n- 3-yTI]| - (/- 0- 3, 4-di hydro-2Hqui nolin-1

-y1l)- nmethanone 10 C TH e conpovrd was prepared in anal ogy to
Exanpl e 33 repl aci ng 7-ch|oro-1$¥i§ﬁ§- t et rahydro-qui no |i ne hydrochl oride
with 7- fluoro-1, 2,3, 4-tetrahydro~qutino |ine hydrochloride (commercially
avai l abl e from Zannan Pharma Ltd). M5 (ISP): 417.0 [M+H '. Exanple 35 15

2-(2,5-Di clheror %Q%B&)l(ﬁ/& wht ﬁgéeggéi Inl\!in%n)%@a) E%&Bfeii%e}%ﬂ@mg 2-ethyl-phenylamine
5  with 5-fluoro-2-methoxy-phenylamine ([CAS RN 437-83-2]). MS (ISP): 420.9 [M+H] .

Example 55

N-(5-Chloro-2-methoxy-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide

97
N~ N
Cl o O
\@ ¢l
Cl
The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
10 with 5-chloro-2-methoxy-phenylamine ([CAS RN 95-03-4]). MS (ISP): 436.8 [M+H] .

Example 56

N-(4-Chloro-2-methyl-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide
)
N~ N
cl O O D\
Lo
cl

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
15  with 4-chloro-2-methyl-phenylamine ([CAS RN 95-69-2]). MS (ISP): 420.9 [M+H]".



The title conmpound was prepared in anal ogy to Exanple 33 repl aci ng
7-chloro-1, 2, 3,4- tetrahydro-quinoline hydrochloride with

met hyl - prwoybtezngpzee ([ CAS RN 100-61-8]). MS (1 SP): 373. @CINPR{09/063649\0D

2010/ 049302PCT/ EP2009/ 063649 - 65- 3 Exanpl e
36 -73-

[ 2- (2, 5-Di chl or o- phenoxy) - pyri di n-3-y1] - (2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-y1)
- met hanone To a solution of 2-(2:5-di or o- phenoxy) - ni cotini c acid
(42.6 ng, 0.15 mmol, 1.0 equiv; EEx’ganI%‘)feé%gl, Step 1) in dichloronethane
(1.5 m) was added 3, 4-di hydro-2H benzo[ 1, 4] oxazi ne (22.9 ng, 0.17 mol,
1.1 equr2:S PEhdmIpIEnesy5A-Er) dimath vt yinali antbp- uicognamile; ut, 0. 3 Mol |
2.0 equiv; [CAS RN 121-44-8]) and 2-chl oro-1-nethyl pyridiniumiodide (42.2
ng, 0.17 mml, 1.1 equiv; [CAS RN 1 32,0]). The reaction mxture was
stirred at rt over night. Renopbval ofy_t sQl vent m xture under reduced
pressure and purification by preparative]HPL 10 reversed phase (Xterra0O
PrepMsC 18, 5 lam 19x50 mm coflupgpxegQi pped-w a Glson Liquid Handl er
215 autosanpl er, two Rainin DynSD 300 pynps, a Sedex ELSD 75

| i ghtscatter and a Di onex UVD 340S*WVcdet ector) eluting with a gradient of
acetonitrile / water provided 11 ng (18% of the title conpound. M5 (ISP):

401.0 [ Mt o le 37 - - -

(2 (2, 50 R 8 S EBRBR R ot Diepared inaralogy to Erprplecdsgenasing ey A - 1
-y1)5S  metthadekimethyl-pheniglamiso([ GASIRN §7-32-2 12, SIS €026 pHehldxy) - ni coti ni ¢
acid (59.7 ng, 0.21 mmol, 1.0 equiv; Exanple 31, Step 1) in dichl oronethane
(2 nmL) was added 6-fluoro-1, 2, 3, 4-tgeid &go- qui noline 20 (34.9 ny, 0.23
mmol, 1.1 equiv; [CAS RN 59611-52-8]), triethylamne (42.5 ng, 59 iut, 0.42

mol , 2. yiv: [ CAS RN -44-8 and 2-chl oro-1-methyl pyri di ni um i odi de
(59.0 ??g&%ﬁfé‘\f?ﬁ%ﬂ’ ,e“f?‘X)'&zdéi"\?‘?“‘[@g' nihigﬁ%tgyéﬂ“f‘.’“ﬂ%@ﬂ%eacti on mxture
was stirred at 40 C over night. Renoval of the solvent m xture under
reduced pressure and purification by p epar ative HPLC on reversed phase
(Xterra0 PrepMsC 18, 5 lam 19x50 uipped with a Glson Liquid
25 Handl er 215 autosanpler, two Rainiln m&} 300 punps, a Sedex ELSD

75 lightscatter V\02010/0493@'2~@§PZO /
Cl

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
10 with 2,4-dimethyl-phenylamine ([CAS RN 95-68-1]). MS (ISP): 401.0 [M+H]".

Example 59

2-(2,5-Dichloro-phenoxy)-/N-(2-methoxy-5-methyl-phenyl)-N-methyl-nicotinamide

97
N~ N
CI\@O o
Cl
The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
15  with 2-methoxy-5-methyl-phenylamine ((CAS RN 120-71-8]). MS (ISP): 416.7 [M+H]".



-66- and a Dionex UVD 340S UV detector) eluting wwth a gradi ent of
acetonitrile / water provided 27 ng (31% of the title conmpound. M5 (ISP):

417. 4 [ MamD 2010/E390pl € 38 PCT/EP2009/063649
[ 2- (2, 5-Di chl oro- phenoxy) - pyri di n-3-y1] - (6, 7-di f| uor o- 3, 4- di hydr o- 2H- qui nol
in-1-yl1l)- 5 nethanone The title-¢bnpound was prepared in anal ogy to

Exanpl e 37 replacing 6-fluoro-1,2,3,4- tetrahydro-quino line with
6, 7-di fluoro-1, 2, 3, 4-t et rahydr o- quiﬁ)?m“)ﬂ%o( [ CAS RN 953717-64-1]). M
(I1SP): 435.1 [M+H '. 10Exanple 39

[2-(2,5-Dichloro-p henoxy)wpelrldln 3-y1] - (2, 3-di hydro-benzo[ 1, 4] t hi azi n-4-y1
) - met h&n@sfeDichloro-phenpxp)- @;Gedmtbwmhwé) -prma wbuwpﬂnamaleogy to Exanpl e
37 replacing 6-fluoro-1,2,3,4- tetrahydro-quinoline with

3, 4-di hydr o- 2H benzo[ 1, 4] t hi azi ne ([ RN|308>O/- 99-7]). M5 (ISP): 15 417.1
[ MtH '. Exanple 40

N- ( 2- Chl or o- phenyl) - 2-( 2, 5-di chl or o- pen xy) t hyl - ni coti nam de WO
2010/ 049302PCT/ EP2009/ 063649 -®8%- © Tie, conmpound was prepared in
anal ogy to Exanple 37 repl aci ngoro 1|2 3,4- tetrahydro-quinoline with
(2-chl oro- phenyl ) - net hyl -am ne ([GAS™BN 932-32-1]). MS (ISP): 407.1 [ MtH|

". Exanmple 41 5 2-(2,5-Dichloro-phenoxy)-Nnethyl-No-tolyl-nicotinamde N

o- 11 vor o- 1, 3¢ SPHESHBEVIT aP R ERRREM it RbubR BBy P e Bizenn
611-21 v@]h)z 6{@n@th@;§) ph@g?anlm@ \EHS RN 2734-70-5]). MS (ISP) 433. 1 [M+H]".
Example 61

N-(6-Chloro-4-methyl-pyridin-3-yl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide

Cl O (0] ~
\@ N Cl

Cl

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
10 with 6-chloro-4-methyl-pyridin-3-ylamine ((CAS RN 66909-38-4]). MS (ISP): 422.1 [M+H]".

Example 62

N-(2-Cyano-phenyl)-2-(2,5-dichloro-phenoxy)-/VN-methyl-nicotinamide

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
15  with 2-amino-benzonitrile ((CAS RN 1885-29-6]). MS (ISP): 398.1 [M+H]".



Exampl e 42 10

2- (2, 5-Di chl oro- phenoxy) - N- ( 2- met hoxy- phenyl ) - N- et hyl - ni coti nam de

The titl| ewoanpoysmd2was prepared in anal ogy to Exanpl e 3PCTHEPR@0I063549
6-fluoro-1,2,3,4- tetrahydro-quinoline with (2-nmethoxy-phenyl)-nethyl-am ne
([CAS RN 10541-78-3]). M5 (ISP): 403. x7%MH .

2010/ 049302PCT/ EP2009/ 063649 -68- Exanple 43

N- Bi phenyl - 2-y1-2-(2, 5-di chl oro- ph ﬁﬁﬁxl m- met hyl - ni cot i nam de The
title conpound was prepared in anal ogy anple 37 replacing

6-fluoro-1, 2,6 3,4- 5 tetrahydro-quinoline mnth bi phenyl - 2-yl - met hyl - am ne
([ CAS RN21%Dichlgo- m\]e;lox tRdmorophgngl){¥mgthyl-nigotinamide 44

[ 2- (2, 5-Di chl oro- phenoxy) - pyri di n-3-y1] - (6, 8-di f| uor o- 3, 4- di hydr o- 2H qui nol
in-1-y1)- nethanone The title & -—o- d was prepared in anal ogy to
Exanpl e 36 repl aci ng 3, 4-di hydrg: 2Hbenzo[ mxa2|ne with

6, 8-di fluoro-1, 2, 3, 4- tetrahydru in SIRN 926218-72-6]). MS (I SP)
434.9 [MrH . Exanple 45 15

2- (2, 5-Di chl or o- phenoxy) - N- ( 2- ethyl1ph hyl -N-net hyl - ni coti nam de

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
5 with 2-fluoro-phenylamine ([CAS RN 348-54-9]). MS (ISP): 391.1 [M+H]".

Example 64

2-(2,5-Dichloro-phenoxy)-N-(2,6-difluoro-phenyl)- V-methyl-nicotinamide
7 | F
Y pe
cl O O
OGN
cl

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
10 with 2,6-difluoro-phenylamine ([CAS RN 5509-65-9]). MS (ISP): 409.1 [M+H]".

Example 65

2-(2,5-Dichloro-phenoxy)-N-methyl-N-(2-pyrrol-1-yl-phenyl)-nicotinamide

The title compound was prepared in analogy to Example 45 replacing 2-ethyl-phenylamine
15 with 2-pyrrol-1-yl-phenylamine ([CAS RN 6025-60-1]). MS (ISP): 438.2 [M+H]".



WO 2010/ 049302PCT/ EP2009/ 063649 -69- 0.23 mol, 1.1 equiv; [CAS RN
578-54-1]), triethylamne (42.5 ng, 59 iut, 0.42 mmol, 2.0 equiv; [CAS RN
121- 44- 8]woant/@93Rl or o- 1- net hyl pyri di ni um i odi de (59. OPow/EPR002B63enw| , 1.1
equiv; [CAS RN 14338-32-0]) and the reaction mxture stirred at 40 C over
ni ght. The solvent was renpved by evap@fati on under reduced pressure and
the crude reaction mxture redissolved 5 in DMF (1 nL). To this solution

was added sodi um hydride (13.8 ny, %i@.plgggl , 1.5 equiv; 55%free-flow ng

powder noistened with oil; [CAS RN £'69-7]) and i odonet hane (59.6 ng, 26

iut, 0.42 mmol, 2.0 equiv; [CAS RN 74-88-4}\) and the reaction mxture

st i r r ed-@s5-Bichdprogphenony)-Mu(Rid-didaoronhenylpNewathal-inicotimpmilon rever sed phase

(Xterra0 PrepMsC 18, 5 lam 19x50 mm col utm equi pped with a Glson Liquid

Handl er 215 autosanpler, two Rainin | arraxo SD- 10 300 punps, a Sedex ELSD
nmg J( 8

75 lightscatter and a D onex UVD 340QS etector) eluting with a gradi ent
of acetonitrile / water provided 6.9 t he title conpound. M5
(I1SP): 401.2 [M+H] '. Exanpl eCi46 o O _ .

N (3- Chl oro- pyridin-2-y1)- 2-(2h| or o- phenoxy) - N- net hyl - ni coti nam de |
N/NN C O00d 15 Cl ectitle conpound was prepared in anal ogy
to Exanpl e 45 repl aci ng 2-ethyl - phenyl am ne with 3-chl oro-pyridin-2-ylam ne

([CAS RN 3962 Qﬁlg%-o%EUndvv%as( ﬂr%ﬁe}r:ed 40, gWB* E]xarlnple@ge}ggllaging E-ethyl-phenylarnine

5  with 2,4-difluoro-phenylamine ([CAS RN 367-25-9]). MS (ISP): 409.1 [M+H]".
Example 67

[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(2-methyl-3,4-dihydro-2 H-quinolin-1-yl)-

methanone
cl
0
N 0
/ \N cl

10 A solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (34.1 mg, 0.12 mmol, 1.0 equiv;
Example 31, Step 1) in thionyl chloride (492 mg, 300 uL, 4.14 mmol, 34.5 equiv; [CAS RN
7719-09-7]) was heated to 100 °C over night. The reaction mixture was concentrated under
reduced pressure, remaining thionyl chloride removed by azotropic distillation with toluene and
the residue dissolved in anhydrous DMF (1 mL). To this solution was added N-

15 ethyldiisopropylamine (155 mg, 204 uL, 1.20 mmol, 10.0 equiv; [CAS RN 7087-68-5]) and 2-
methyl-1,2,3,4-tetrahydro-quinoline (22.1 mg, 0.15 mmol, 1.25 equiv; [CAS RN 1780-19-4])
and the reaction mixture heated by microwave irradiation to 100 °C for 15 min. Removal of the
solvent mixture under reduced pressure and purification by preparative HPLC on reversed phase
(Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215

20 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex
UVD 340S UV detector) cluting with a gradient of acetonitrile / water provided 9 mg (18%) of
the title compound. MS (ISP): 412.9 [M+H]".



N- (4- Chl oro- pyridin-3-y1)-2-(2,5-di chl oro- phenoxy) - N-net hyl - ni coti nam de
r.1C NN WO 2010/ 049302PCT/ EP2009/ 063649 - 70- Exanpl e 48

2- (2, 5- Diwbl2oroo4pdeenoxy) - N- ( 2- met hoxy- pyri di n- 3- y1) - N- meChyEP20m0636knam de
The title conmpound was prepared in anal ogy to Exanpl e 45 repl aci ng

2-et hyl - phenyl amine 5 wi th 2-net hoxy- py¥4 di n-3-yl am ne ([ CAS RN
20265-38-7]). M5 (ISP): 403.6 [MtH '. Exanple 49

N- ( 3- Chl or o- 2- et hyl - phenyl) - 2- ( 2, SE:?QI-ﬁglle%o‘ phenoxy) - N- met hyl - ni cot i nam de
The title conmpound was prepared in anal’ogy to Exanple 45 repl acing

2-ethyl -phenyl amine 10 with 3-chl oro-2-net hyl -Ehenyl am ne ()&CA.S RN

20265- 38«(ZpyDicMorg¢-papnoxy)-pyriglin-Huyl-(8-flugsoapmmethp3,4-dihydro-2 H-quinolin-1-yl)-

N- (5- Chh&h@ndid et hyl - phenyl) - 2- (2, 5-di chl or o- phenoxy) - N- et hyl - ni cot i nam de

5 The title compound was prepared in analogy to Example 36 replacing 3,4-dihydro-2H-
benzo|[1,4Joxazine with 8-fluoro-6-methyl-1,2,3,4-tetrahydro-quinoline ([CAS RN 954260-80-
17). MS (ISP): 431.2 [M+H]".

Example 69

N-(2-Chloro-4-methyl-pyridin-3-yl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide

10

To a solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (56.6 mg, 0.2 mmol, 1.0 equiv;

Example 31, Step 1) in anhydrous DMF (1 mL) was added 2-chloro-4-methyl-pyridin-3-ylamine
(34.2 mg, 0.24 mmol, 1.2 equiv; [CAS RN 133627-45-9]), N-cthyldiisopropylamine (129.0 mg,
175 uL, 1.0 mmol, 5.0 equiv; [CAS RN 7087-68-5]) and HATU (91.2 mg, 0.24 mmol, 1.2 equiv;

15 [CAS RN 148893-10-1]) and the reaction mixture stirred at rt. After 18 h, sodium hydride (13.0
mg, 0.3 mmol, 1.5 equiv; 55% free-flowing powder moistened with oil; [CAS RN 7646-69-7])
and iodomethane (56.8 mg, 25 uL, 0.4 mmol, 2.0 equiv; [CAS RN 74-88-4]) were added and
stirring continued at 40 °C for 2 h. Removal of the solvent mixture under reduced pressure and
purification by preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm

20 column equipped with a Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-
300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector) eluting with a
gradient of acetonitrile / water provided 2.9 mg (3%) of the title compound. MS (ISP): 424.1
[M+H]".



The title conpound was prepared in anal ogy to Exanple 45 repl aci ng

2- et hyl - phenyl am ne 15 with 5-chl oro-2-net hyl - phenyl am ne ([ CAS RN
95- 79- 4] )WoNBL1o(a4&#8: 420.8 [M-H] '. WD 2010/ 049302PCT/ ERPZOPMOHRBAD - 71-

Exanpl e 51

N- ( 2- Chl or 0- 6- et hyl - phenyl ) - 2- (2, 5- di-é8 or o- phenoxy) - N- net hyl - ni cot i nam de

The title conpound was prepared in anal ogy to Exanple 45 repl acing

2- et hyl - phenyl amine 5 with 2-chlor I-phenyl am ne ([ CAS RN
87-63-8]). M5 (I1SP): 420.8 [MH—I] OE%ZHﬁ%Iﬁ 52

2- (2, 5-Di chl oro- phenoxy) - N- (2, 6- di et hyl - phenyl ) - N- net hyl - ni coti nam de

The ti t[HZ,édeblsrn@rpmgogybﬂmlde@Br)dl %meﬂyyiytiﬂ aydype Hrguinodingyhg

2- et hylpnhshydeam ne 10 with 2, 6-di net hyl - phenyl anmine ([ CAS RN 87-62-7]).

(ISP): 401.1 [MH . Exanmpl e 53
2-(2,5-D chl oro- phenoxy) - N- (2- ne

e The title conmpound
repl aci ng 2-ethyl - phenyl am ne 1

RN 50868-73-0]). Ms (I1SP): 417. £o[ Mt
0
| =
5 To a solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (56.6 mg, 0.2 mmol, 1.0 equiv;

Example 31, Step 1) in anhydrous DMF (1 mL) was added 8-methoxy-1,2,3,4-tetrahydro-
quinoline (39.2 mg, 0.24 mmol, 1.2 equiv; [CAS RN 53899-17-5]), N-cthyldiisopropylamine
(129.0 mg, 175 uL, 1.0 mmol, 5.0 equiv; [CAS RN 7087-68-5]) and HATU (91.2 mg, 0.24
mmol, 1.2 equiv; [CAS RN 148893-10-1]) and the reaction mixture stirred at 50 °C over night.
10  Removal of the solvent mixture under reduced pressure and purification by preparative HPLC on
reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid
Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter
and a Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile / water provided

10.6 mg (12%) of the title compound. MS (ISP): 429.3 [M+H]".
15 Example 71

(6-Chloro-3,4-dihydro-2 H-quinolin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-yl] -

methanone
a
Nao N
cl O O
LT
cl

The title compound was prepared in analogy to Example 70 replacing 8-methoxy-1,2,3,4-
20 tetrahydro-quinoline with 6-chloro-1,2,3,4-tetrahydro-quinoline ([CAS RN 49716-18-9]). MS

(ISP): 435.0 [M+H]".

(%S

Xy 6 - phenyl ) - N- net hyl - ni coti nam d
i prep |n anal ogy to Exanple 45
'o ¥- 6- net hyl - phenyl am ne ([ CAS



WD 2010/ 049302PCT/ EP2009/ 063649 - 72-

Exanpl e 54
2- (2, 5- Diwbl2oroo4pdeenoxy) - N- ( 5-f | uor o- 2- met hoxy- phenyl ) - RCw&EPRgM0OBE68Dt | nam d
e The title conmpound was prepared in anal ogy to Exanple 45

repl aci ng 2-ethyl -phenyl am ne 5 wi th 5794 uor o- 2- net hoxy- phenyl am ne ([ CAS

RN 437-83-2]). M5 (ISP): 420.9 [M:H .

Exanpl e 55

N—(5 Chl or o- 2- net hoxy- phenyl ) - 2- ( 2, ]%xadn]?:]ﬁﬂ%ro phenoxy) - N- net hyl - ni coti nam d
The title conpound was prepared in anal ogy to Exanple 45

repI acil?rg2,2-Richlpro-phengayarpynidin-G-xU-{ hilaoxom?.drdihpdrechenagril. Hpeanin-drilhe ([ CAS
RN 95- Q3stfhhondBS (1SP): 436.8 [MrH ' . Exanple 56

N- (4- Chl or o- 2- net hyl - phenyl ) - 2- (2, 5-di chl or o- phenoxy) - N- net hyl - ni coti nam de
The title conpound was prepared i | @g Q Exanpl e 45 repl acing
menyl ani ne ([ CAS RN
95-69-2]). M5 (ISP): 420.9 [ MtH D 20T 049302PCT/ EP2009/ 063649 - 73-
Exanpl e 57

2- et hyl - phenyl am ne 15 with 4-ch
2-(2,5-D chl oro-phenoxy)-N- (2, 3-di neth | -Phenyl ) - N- net hyl - ni cot i nam de
4

5 The title compound was prepared in analogy to Example 70 replacing 8-methoxy-1,2,3,4-
tetrahydro-quinoline with 6-fluoro-3,4-dihydro-2H-benzo[ 1,4]Joxazine hydrochloride ((CAS RN
105655-00-3]). MS (ISP): 419.3 [M+H]".

Example 73

[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(6,8-difluoro-2,3-dihydro-benzo[1,4] oxazin-4-yl)-
10 methanone

The title compound was prepared in analogy to Example 70 replacing 8-methoxy-1,2,3,4-
tetrahydro-quinoline with 6,8-difluoro-3,4-dihydro-2H-benzo|[1,4Joxazine ([CAS RN 939759-
10-1]). MS (ISP): 437.0 [M+H]".

15 Example 74

[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(4-phenyl-3,4-dihydro-2 H-quinoxalin-1-yl)-

O
EYLN
LU

N

0O

& ¢

Step 1: 1-Phenyl-1,2,3.4-tetrahydro-quinoxaline

methanone




The title conpound was prepared in anal ogy to Exanple 45 repl aci ng

2-et hyl - phenylam ne 5 with 2, 3-di net hyl - phenyl am ne ([ CAS RN 87-59-2]). M
(1'SP): 4020@0{ok4bdo2’' . Exanpl e 58 PCT/EP2009/063649

2- (2, 5-Di chl oro- phenoxy) - N- (2, 4- di net hyl - phenyl ) - N- net hyl - ni coti nam de

The title conpound was prepared in anaBdgy to Exanple 45 repl aci ng

2- et hyl - phenyl am ne 10 with 2, 4-di net hyl - phenyl am ne ([ CAS RN 95-68-1]). M5

| SP): 401
5 (5 5O oot SopsABar N i YA (09 e 33 Oﬁﬁlgﬁﬁ%p%éﬁﬁ%%ﬁ hami d
e mL) was arfded tslpwﬂxea e@nmmﬂl Wa@ybrl ép@h@@tmqunma gy, 3tdio érﬁ@l ®24%

repl ac 'n'ﬁﬁolz‘l %tJJ;NS ?r%ﬁﬂéldaa@d@&rﬂaéd lmshKZ LWMB%M@? LYA.]

h
RN 120- 8] ) 04930}2/PCT/ P2009 06364
- 74- EXAé#ﬁ‘S tg@ the reactlon mixture to reﬂux for 16 h, a solutlon of 1 M NaOH (100 mL) was

2- (% 5-Bi&hTOE ecaptiem axythireNvAs2 iBrediferes RaxyimpRSNYILE O d@ddund -t RicRitdredaide
Celite. Extraction of the filter cake with ethyl acetate (3 x 100 mL) and evaporation of the
solvent under reduced pressure provided the crude reaction product which was purified by silica
column chromatography eluting with a gradient of heptane / ethyl acetate to afford 3.23 g (73%)
of the title compound as an orange solid. MS (EI): 210.0 [M]".

10 Step 2:

The title compound was prepared in analogy to Example 70 replacing 8-methoxy-1,2,3,4-
tetrahydro-quinoline with 1-phenyl-1,2,3,4-tetrahydro-quinoxaline. MS (ISP): 476.0 [M+H]".

Example 75

2-(2,5-Dichloro-phenoxy)-N-(4-methoxy-pyridin-3-yl)- V-methyl-nicotinamide

15

The title compound was prepared in analogy to Example 69 replacing 2-chloro-4-methyl-
pyridin-3-ylamine with 4-methoxy-pyridin-3-ylamine ([CAS RN 33631-09-3]). MS (ISP): 405.9
[M+H]".

Example 76

20  [2-(2,4-Dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone

S cl
7 o

cl
N7 o



The title conpound was prepared in anal ogy to Exanple 45 repl aci ng
2-et hyl - phenylam ne 5 with 2, 6-di met hoxy- phenyl am ne ([ CAS RN 2734-70-5]).

M5 (1 SP) :wo032810004p3v2H] ' . Exanple 61 PCT/EP2009/063649
N- ( 6- Chl or 0- 4- et hyl - pyri di n-3-y1)-2-(2, 5-di chl or o- phenoxy) - N- net hyl - ni cot i
namide n |l NNI1 0 0 NC C The8t4i tl e conpound was prepared in

anal ogy to Exanple 45 replacing 2-ethyl -phenylamne 10 with

6. ol orgedy PELY bugs ik ABAR &LPAS RN 06909-38-41) . 1B (1P): 4221
. dlftplr e o2

N- (2- Cyano- hgn 1) - 2- (2, 5-di chl or o- phenoxy) - N- met hyl - ni coti nam de

The 11 (1 e dorplonete-shapametinaichi by 1o SRampilc) BY:dpARRNG42-

2- et hylsgcég%yd ARldéIcre-phchdl (20am mp.ﬁb%ﬁﬁ&nlbregh&- CAARNRN (LBRS7AR 16ldne MS

(1SP): (i’(? rnL% v&galg/lglci%edl éaesil\{\fln) c%?blo%/atedfg%gzg? 7./2 Fn)nzn(i)ol,gé.% e%gld{f,g[C_A?S:’RN 534-17-8]) and

5 tetrakis(acetonitrile)copper(I) hexafluorophosphate (1.02 g, 2.73 mmol, 0.2 equiv; [CAS RN

64443-05-6]). The reaction mixture was heated to reflux over night. The solvent was evaporated

under reduced pressure and the crude reaction product taken up in water (100 mL) acidified to
pH 1 by addition of a solution of 1 M HCI and extracted with ethyl acetate (3 x 100 mL). The
combined organic phases were dried over MgSQOj4 and the product purified by silica column

10  chromatography using a MPLC system (CombiFlash Companion, Isco Inc.) eluting with a
gradient of dichloromethane / methanol affording 1.69 g (44%) of the title compound as an off-
white solid. 'H NMR (400 MHz, DMSO): §7.26 (dd, J = 7.6 Hz, J = 4.8 Hz, 1H), 7.36 (d, J =
8.7 Hz, 1H), 7.49 (dd, /= 8.7 Hz, J= 2.6 Hz, 1H), 7.76 (d, /= 2.4 Hz, 1H), 8.25 (dd, /= 4.8 Hz,
J=2.2Hz, 1H), 8.30 (dd, /=7.5Hz, J= 2.2 Hz, 1H), 13.33 (s, 1H). MS (ISN): 282.3 [M-H]".

15 Step 2:

The title compound was prepared in analogy to Example 37 replacing 2-(2,5-dichloro-
phenoxy)-nicotinic acid with 2-(2,4-dichloro-phenoxy)-nicotinic acid and 6-fluoro-1,2,3,4-
tetrahydro-quinoline with 1,2,3,4-tetrahydro-quinoline ([CAS RN 635-46-1]). MS (ISP): 399.0
[M+H]".

20 Example 77

[2-(3-Chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(6-methyl-3,4-dihydro-2 H-quinolin-1-yl)-
methanone

Step 1: 2-(3-Chloro-4-fluoro-phenoxy)-nicotinic acid

25 2-(3-Chloro-4-fluoro-phenoxy)-nicotinic acid was prepared in analogy to Example 1, Step
1, replacing 3-trifluoromethyl-phenol with 3-chloro-4-fluoro-phenol ([CAS RN 2613-23-2]). MS
(ISN): 265.9 [M-H]J".



Exanpl e 63
2- (2, 5-Di chl oro- phenoxy) - N- (2- f| uor o- phenyl ) - N- net hyl - ni cot i nam de
The titl| ewoanpoymd2was prepared in anal ogy to Exanpl e 4BCTaPR@oionis49
2-ethyl - phenylamne 5 with 2-fluoro-phenylam ne ([ CAS RN 348-54-9]). M5
(ISP): 391.1 [MH] '. Exanple 64 -82-
2-(2,5-Di chl oro-phenoxy) -N- (2, 6-di fl uoro-phenyl)-Nnethyl-nicotinamde n |
NN CI 0Q; & 5. The title conpound was prepared in anal ogy to Exanple 45
replacin 72 et hyl - phenyl am ne 10 with 2, 6-difl uoro-phenyl am ne ([ CAS RN
5509-65-9]). M5 (ISP): 409.1 [MtHl '. Exanple 65 '
2- (2, 5- Di ch grberigreinbidsyhlno gro-prepoxyjyrieasiniclagid (Phkmgl §-1Rinewek hdniaye)
The ti tih &iGRMRRIAH: VESmP! BPRL aFl48 Mn A 09y uil (RARN ﬁ14509r-§9 WWaG sthged at rt
2- et hyl Ippﬁn |l am ne 15 with 2-pyrrol - %| - phenél am ne érgCA . RNh.602|5- 60-1]).
Vs (1 Syt | hgBheprepqijopmixture gy i PSP 6% 649 Intpg thiony
5 chloride removed by azotropic distillation with toluene and the residue dissolved in anhydrous
DMF (1 mL). To this solution was added N-cthyldiisopropylamine (77.6 mg, 102 uL, 0.60 mmol,
5.0 equiv; [CAS RN 7087-68-5]) and 6-methyl-1,2,3,4-tetrahydro-quinoline (21.2 mg, 0.14
mmol, 1.2 equiv; [CAS RN 91-61-2]) and the reaction mixture heated by microwave irradiation
to 140 °C for 15 min. Removal of the solvent mixture under reduced pressure and purification by
10 preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped
with a Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex
ELSD 75 lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of

acetonitrile / water provided 3.7 mg (8%) of the title compound. MS (ISP): 397.0 [M+H]".
Example 78

15 [2-(3-Chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-[1,5|naphthyridin-1-yl)-

methanone

The title compound was prepared in analogy to Example 67 replacing 2-(2,5-dichloro-
phenoxy)-nicotinic acid with 2-(3-chloro-4-fluoro-phenoxy)-nicotinic acid (Example 77, Step 1)
20  and 2-methyl-1,2,3,4-tetrahydro-quinoline with 1,2,3,4-tetrahydro-[1,5]naphthyridine ((CAS RN
13993-61-8]). MS (ISN): 383.9 [M+H]".



Exanpl e 66

2-(2,5-Di chl oro-phenoxy) - N- (2, 4-di fl uoro- phenyl ) -N-net hyl - ni coti nam de n

| VN Cl 00 WD 2010/049302 The title conpound was prepared i n ROAUEPYYIWBEXanpl e
45 repl acing 2-ethyl -phenylamne 5 with 2,4-difl uoro-phenylam ne ([ CAS RN
367-25-9]). M5 (ISP): 409.1 [M+H] '. ER&nple 67

[2- (2, 5- D chl or o- phenoxy) - pyri di n- 3-y1] - (2- met hyl - 3, 4- di hydr o- 2H qui nol i n-1
-y1l)- nmethanone 10A solution of 2- ]ﬁgqn? @Iﬁm or o- phenoxy) - ni cotinic acid
(34.1 ng, 0.12 mmol, 1.0 equiv; ePs 1 Step 1) in thionyl chloride
(492 , 300 iut, 4.14 mol, 34. 5 equiv; [CAS RN 7719-09-7 was heated to
100 C %3-%1@&4-ﬂuneo-pbm&yarmniﬂm- 8-k difreredid-dihadre fequineindey)-
pressunfethaféd Ni ng thionyl chloride renoved by azotropic distillation with
t ol uene and the residue dissolved in anhydrous DMF (1 nL). To this solution
was added N- 15 et hyl diisopropylam ne (155 ng, 204 iut, 1.20 nmmol, 10.0
equiv; [CAS RN 7087-68-5]) and 2- nethyl- 8, 4- tetrahydro qui noI ine (22.1
ng, 0.15 nmmol, 1.25 equiv; [CAS RN 1780- ) and the reaction m xture
heated by m crowave irradiation x 15 min. Renoval of the sol vent
m xture under reduced pressure and ur|f| cation by preparative HPLC on
reversed phase (XterraO PrepMsC 18, | amy 19x50 mm col unm equi pped with a
G |l son Liquid Handl er 215 20 aut osanpker, two Rai nin Dynamax0 SD- 300 punps,
a Sedex ELSD 75 lightscatter and a [ ex UVD 340S UV detector) eluting
with a gradient of acetonitrile / ter>~provided 9 ng (18% of the title
conmpound. MsS (ISP): 412.9 [MH . D 2010/ 049302PCT/ EP2009/ 063649 -77-
Exanpl e 68

[2-(2,5-Dichl or o- phenoxy) - pyri di n-3-y1] - (8- {1 uor o- 6- net hy1- di hydro-2H-q
ui nol i n- 1- yP)a Soj tow;ﬂf@ré -gidie-4-fleqre- s pIoUnér o ﬁsrde(éarlelag&i%m%gwto

Exanpl eqo#; Egah@@ i71gSt3 4) g dlb’lﬂbfbn?dﬁan@@ﬂﬁﬁ[ IvAlaadarsd, nelifdrb-1,2.3,4-

?I fS::,;'l of O?%yggs L hne%Q 4 rng, am%di 9 ﬂg&uq\(fj l[b&% IQILI%B% 9\164? ?A}Ztrl- utylarlane
(111.2 mg, 143 uL, 0.60 mmol, 5.0 equiv; [CAS RN 102-82-9]) and 2-chloro-1-
methylpyridinium iodide (36.8 mg, 0.14 mmol, 1.2 equiv; [CAS RN 14338-32-0]). The reaction

10 mixture was heated by microwave irradiation to 60 °C for 15 min. Removal of the solvent

mixture under reduced pressure and purification by preparative HPLC on reversed phase

(Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215

autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex

UVD 340S UV detector) cluting with a gradient of acetonitrile / water provided 4.7 mg (9%) of
15  the title compound. MS (ISP): 419.0 [M+H]".

Example 80

[2-(2,5-Dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(2-methyl-3,4-dihydro-2 H-quinolin-1-yl)-

methanone

20  Step 1: 2-(2,5-Dichloro-phenoxy)-5-fluoro-nicotinic acid

2-(2,5-Dichloro-phenoxy)-5-fluoro-nicotinic acid was prepared in analogy to Example 1,
Step 1, replacing 2-chloro-nicotinic acid with 2-chloro-5-fluoro-nicotinic acid ((CAS RN 38186-
88-8]) and 3-trifluoromethyl-phenol with 2,5-dichloro-phenol (([CAS RN 583-78-8]). 'H NMR



Exanpl e 69

N- (2- Chl or 0- 4- et hyl - pyri di n-3-y1)-2-(2, 5-di chl or o- phenoxy) - N- et hyl - ni cot i
nam de n WONg10/04p602 O O CI N Cl To a sol ution of PCT/EP2009/063649

2- (2, 5-di chl oro- phenoxy)-nicotinic acid (56.6 ng, 0.2 mmol, 1.0 equiv;
Exanpl e 31, Step 1) in anhydrous DWVF (84-n1_) was added

2-chl oro-4-nethyl -pyridin-3-ylamne (34.2 ng, 0.24 mmol, 1.2 equiv; [CAS RN

L3362y Sl (LA 3007 O 8P SRS R MO Wi d QIR 0 O
RN 1433954 10 1), SO 15ckbiei-bn 3 e D, §07 (d.okt 36 i i e i b

hydr i dqﬂ(/[ﬂ{?g%g% 0.3 |.133.650MB0U5N): 0% [Mi-gf~f | ow ng powder noi stened
with oil; [CAS RN 7’64 69-7]) and |odonethane (56.8 ny, 25 iut, 0.4 mol,

2 0 eq [ CAS RN 74-88-4]) were added and stirring continued at 40 C for
gﬁ’ﬁ\/%t of the solvent m xture under reduced pressure and purification
by preparatlve HPLC on reversed phase (XterraO PrepMsC 18, 5 |lam 19x50 mm
20 col umm  eqso lpgeto fll-(2h5 -dicolrs-pherloixg +b dludandicetini2 JaBide(G(S.Ga*agml.leanmbm (Rai ni n
Dynama X I t L DOnRe 4OS
oS ST B 1 A SR R e
( 3%heated tCh 80G 9¢ D@rm@kpoﬂredeaqvm(nmgmye WAerme{ltmmeq under raMgeed pressure,

2010/ 043 AN gﬁ%ﬁg@%rﬂﬁ%@ﬁgveﬁ% aﬂ@&%gﬂlcﬁs‘cﬂﬁtmn with toluene and the residue
[2 (2,5-D chloro-phenox f/ - 3, 4- di. hydr o- 2H qui nol i n-
1-y1) - disse ysdh %@hydrous F rnL) To thls SO ut10n was adde N—ethyldusopropylarmne (155

10 mg, 204 uL, 1.20 mmol, 10.0 equiv; [CAS RN 7087-68-5]) and 2-methyl-1,2,3,4-tetrahydro-
quinoline (22.1 mg, 0.15 mmol, 1.25 equiv; [CAS RN 1780-19-4]) and the reaction mixture
heated by microwave irradiation to 120 °C for 15 min. Removal of the solvent mixture under
reduced pressure and purification by preparative HPLC on reversed phase (Xterra® PrepMSC 18,
5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215 autosampler, two Rainin

15 Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector)
eluting with a gradient of acetonitrile / water provided 11.5 mg (22%) of the title compound. MS
(ISP): 430.8 [M+H]".

Example 81

[2-(2,5-Dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(2,3-dihydro-benzo[1,4] oxazin-4-yl)-

D0,

20 methanone

The title compound was prepared in analogy to Example 80, Step 2, replacing 2-methyl-
1,2,3,4-tetrahydro-quinoline with 3,4-dihydro-2H-benzo[1,4]oxazine ([CAS RN 5735-53-5]).
MS (ISN): 419.3 [M+H]".



5To a solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (56.6 ng, 0.2
nmmol, 1.0 equiv; Exanple 31, Step 1) in anhydrous DVF (1 nlL) was added

8- met hoxywo,2810844302 et r ahydr o- qui noline (39.2 ng, 0.24 mOOIEP2M0926354Ui V;

[ CAS RN 53899-17-5]), N-ethyldiisopropylamne (129.0 ng, 175 iut, 1.0 nmmol,
5.0 equiv; [CAS RN 7087-68-5]) and HAFBS{91.2 ng, 0.24 nmol, 1.2 equiyv;

[ CAS RN 148893-10-1]) and the reaction mxture stirred at 50 C over night.
10 Renoval of the solvent m xture u]@’g‘,l B{eqﬂuced pressure and purification
by preparative HPLC on reversed phaseq% efra0 PrepMsC 18, 5 lam 19x50 mm
col um e%ui pgegl with a Glson Liquid Handler 215 autosanpler, two Rainin
Dy nanax6[29@3, 3 DichienehengxBedtéuo r-prridmet 3-ghboastitled, 3 drigtrahpiionex UVD 340S
UV det gehog[bh]kpinlsigni th a gradient of acetonitrile / water provided 10.6
ng (12% of {he title conpound. M5 (ISP): 429.3 [MtH '. 15Exanple 71
(6-Chl oro-3, 4-di hydro-2H qui nol i n-1-y1¥-[ 2- (2, 5-di chl or o- phenoxy) - pyri di n-3

-yl] - net hanone The title ound was prepared in analogy to
Exanpl e 70 repl aci ng 8- et hoxy-1, 2, el r ahydr o-qui noline with
6-chl oro-1, 2, 3, 4-tetrahydro-qoinolin @ 49716-18-9]). Ms (I SP):
435.0 [MrH '. WD 2010/ 049302P& 83649°C - 79- Exanple 72

[ 2- (2, 5-Di chl or o- phenoxy) - pyri d NOr 0- 2, 3-di hydr o-benzo[ 1, 4] oxa
zin-4-yl)- methanone 5The titTeMgonmpound=wAs prepared in anal ogy to
Exanpl e 70 repl aci ng 8-net hoxy-1, 2, 3,4- tetrahydro-quinoline with

6- fl uor o- 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi ne hydrochl ori de ([ CAS RN

105655- 00- :;{"]h)% _tltlﬁ/soppg‘n}d qul]g_eBarFWnalo_gy to Example 80, Step 2, replacing 2-methyl-

1,2,3,4-tetrahydro-quinoline with 1,2,3,4-tetrahydro-benzo[b]azepin-5-one ([CAS RN 1127-74-
8]). MS (ISN): 444.7 [M+H]".

Example 83

[2-(2,5-Dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-
10 methanone

The title compound was prepared in analogy to Example 31, Step 2, replacing 2-(2,5-
dichloro-phenoxy)-nicotinic acid with 2-(2,5-dichloro-phenoxy)-5-fluoro-nicotinic acid
(Example 80, Step 1) and 6-methyl-1,2,3,4-tetrahydro-quinoline with 1,2,3,4-tetrahydro-

15 quinoline ([CAS RN 635-46-1]). MS (ISP): 417.0 [M+H]".

Example 84
2-(2,5-Dichloro-phenoxy)-/N-ethyl-5-fluoro-/V-phenyl-nicotinamide
DO
@\ o o cl

N SN

L

F



Exanple 73

[ 2- (2, 5-Di chl or o- phenoxy) - pyri di n-3-y1] - (6, 8-di fl uoro-2, 3-di hydr o- benzo[ 1, 4
] oxazi n- 4wQ2D2pro/g4@30ret hanone The title conpound WRSTEPe@R0eIH49 N

anal ogy to Exanple 70 repl aci ng 8-net hoxy-1, 2,3, 4- tetrahydro-quinoline
with 6, 8-difl uoro-3, 4-di hydro- 2H benzep6, 4] oxazi ne ([ CAS RN 939759- 10-1]).
M5 (ISP): 437.0 [MtH] '. 15Exanple 74

2-(2,5-D ghl 4+ |
2 2 g U ot AR T
2010/ 0&9@@29@#@0@%@@@@@@ wigly2- (2 5- dlchioroaplmgpjénﬁsﬂuwomwcptmmacudn al um n| um

hydri dé{E&é?mI%% 80; Stéf)@) Qnd%f?dethﬁ 10 ?qtibﬁ‘e)hyhfb Eﬁﬁﬁol(&%m%t ?gﬁ%e%glﬂ%ﬁm%'( |

solutiaon o r o- qui noxal i ne- 2, 3-di one

1.0 eqmlo%ﬁgﬁé}é%sﬁphé@étﬁy[%ﬂ{by S.-K. Lin I\/bI ecul es 1996, 1, 37-40) in
THF (50 nlL). After heating the reaction mxture to reflux for 16 h, a
solwion of 1 MNaCH (100 nlL) was SEsddpld.85The reaction m xture was stirred
for a few mnutes, MgSO4 added and then filtered over Celite. Extraction of
the fil nd .V ' f .t

e 88 S D SOV B S0k RO o P BB PR BBl
was pumpdthanorsy silica col um chromat ography eluting with a gradient of
heptane / ethyl acetate to afford 3.23 g (73@6 of the title conmpound as an
orange solid. M5 (El): 210.0 [M 10 Step 2:F The title conmpound was prepared
in anal ogy to Exanple 70 repl aci ng 8-rgethg 272, 3,4- tetrahydro-quinoline
wth 1-pheny1-1,2,3,4-tetrahydrp-qqin al MS (ISP): 476.0 [ MtH Exanpl e
75 N
2-(2,5-Di chl or o- phenoxy) - N- (4- et 0% P

i din-3-y1)-Nnethyl-nicotinam de

Step 1: 2-(3-Chloro-phenoxy)-5-fluoro-nicotinic acid

10 2-(3-Chloro-phenoxy)-5-fluoro-nicotinic acid was prepared in analogy to Example 1, Step
1, replacing 2-chloro-nicotinic acid with 2-chloro-5-fluoro-nicotinic acid ([CAS RN 38186-88-8])
and 3-trifluoromethyl-phenol with 3-chloro-phenol ([CAS RN 108-43-0]). "H NMR (400 MHz,
DMSO): 67.09 (dd, /= 8.4 Hz, J= 1.6 Hz, 1H), 7.24-7.25 (m, 2H), 7.44 (t, J = 8.4 Hz, 1H),
8.19 (dd, /= 8.1 Hz, J= 3.2 Hz, 1H), 8.37 (d, /= 3.2 Hz, 1H), 13.60 (s, 1H). ’"F NMR (376.5

15 MHz, DMSO): -134.4. MS (ISN): 266.0 [M-H]".

Step 2:

The title compound was prepared in analogy to Example 79 replacing 2-(3-chloro-4-
fluoro-phenoxy)-nicotinic acid with 2-(3-chloro-phenoxy)-5-fluoro-nicotinic acid. MS (ISP):
419.3 [M+H]".



/- CICN\\ o)/ NO- C 15 The title conmpound was prepared in analogy to
Exanpl e 69 replacing 2-chloro-4-nethyl pyridin-3-ylamne with

4- met hoxywpyoiodi4ps03- yl am ne ([ CAS RN 33631-09-3]). MS ( PERP)EP2¢0H6IB4¢ MHH]
Example 76 20

[ 2- (2, 4- Di chl or o- phenoxy) - pyri di n- 3- y2B7{ 3, 4- di hydr o- 2H qui nol i n-1-y1)-neth
anone Cl WD 2010/ 049302PCT/ EP2009/ 063649

-81- Step 1: 2-(2,4-Dichl oro-phenox inic acid To a sol ution of
2-chloro-nicotinic acid (2.15 g, 3"%’5“%3“ 1.0 equ [ CAS RN 2942-
59-8]) and 2, 4-dichl oro-phenol (2.22 g, 13.65 mmol, 1.0 equiv; [CAS RN

120- 831243- -Ghorood-fluneo- -phenany)- rawéwleéeﬂiwwhmn&féq@mm byD27. 29
mol, Zn8neféhe’; [ CAS RN 534-17-8]) and 5 tetrakis(acetonitrile)copper(l)
hexafl uor ophosphate (1.02 g, 2.73 muol, O. 2 equi v; [CAS RN 64443-05-6]).
The reaction m xture was heat ed f erFnight. The sol vent was
evapor at ed under reduced pressu‘iﬁ@t he de reacti on product taken up
in water (100 nlL) acidified to ado of a solution of 1 MHCL
and extracted with ethyl acetate (3 100 rrL) The conbi ned organi ¢ phases
were dried over My504 and the prodct ypurjfied by silica colum 10

chromat ography using a MPLC system ( £+l ash Conpani on, Isco Inc.)
eluting with a gradi ent of dichloronmethane / nethanol affording 1.69 g
(44% of the title conmpound as an of f-white solid. 1H NWR (400 MHz, DWVSO):
6 7.26 (dd, J=7.6 Hz, J= 4.8 Hz, 1H), 7.36 (d, J= 8.7 Hz, 1H), 7.49 (dd,
J= & 78’&&913:(32CBsz—4 flublyq-plendBy ¥- 3t flugro-Ricdtiriz acidH) , 8. 25 (dd, J= 4.8 Hz, J=

2.2 Hz, 8.30 (dd, J= 7.5 Hz, J= 2.2 Hz, 1H), 13.33 (s, 1H. M (ISN):
282 3 EM Hi e T I i to

i e 37 %%?‘3?%%‘@ Gorpabl L EnGomOLIs B e R
2 (2 4quaemleo &%bﬁ@@éwm&2@8@%@0&&0&0%‘&% fohipse- fluozoanc@hmc actl (ICAS

t et r ahyrdy g8 oRE-80K | nAd Bittifludrotcthyl-pheiid] & ihd-ehlaky-APlbRLpRnGAGCRN B836486- 1] ) .
VB (1SR 515 IR MRVl wirsz %%ﬁ%”pé’? 16519 (m, 1H), 7.44-7.48 (m, 2H), 8.19 (dd, J = 8.1

10 Hz J=3.2 Hz 1H), 8.35 (d, J=3.2 Hz, 1H), 13.60 (s, 1H). ’F NMR (376.5 MHz, DMSO): -
121.6, -134.8. MS (ISN): 283.8 [M-H]".

Step 2:

The title compound was prepared in analogy to Example 31, Step 2, replacing 2-(2,5-
dichloro-phenoxy)-nicotinic acid with 2-(3-chloro-4-fluoro-phenoxy)-5-fluoro-nicotinic acid and
15  6-methyl-1,2,3,4-tetrahydro-quinoline with 1,2,3,4-tetrahydro-quinoline ([CAS RN 635-46-1]).
MS (ISP): 401.0 [M+H]".

Example 87

[2-(3-Chloro-4-fluoro-phenoxy)-5-fluoro-pyridin-3-yl]-(6,7-difluoro-3,4-dihydro-2 H-
quinolin-1-yl)-methanone

Cl



[ 2- (3-Chl oro-4-fl uoro- phenoxy) - pyri di n-3-y1] - (6- et hyl - 3, 4- di hydr o- 2H qui no
lin-1-y1)- methanone Step 1. 2-(3-Chloro-4-fluoro-phenoxy)-nicotinic acid
252- ( 3- Chwoneotom4pioaor o- phenoxy) - ni coti ni ¢ aci d was prepRCEEPRVIANKBHDIY t O
Exanple 1, Step 1, replacing 3-trifluoronethyl-phenol with

3-chl oro-4-fl uoro-phenol ([CAS RN 2613-88-2]). M5 (ISN): 265.9 [MH. WO
2010/ 049302PCT/ EP2009/ 063649 -82- Step 2: A sol ution of

2-(3-chlor t 1.0

cqui vy i e onGieOhRp B gl Rl 6 eRalyaR 2o sy 2o g
7719- 09lupto- pkleXE)t -nieptatic acid mith B3 -ghlpro-4Hflorceplsnp - rfluenor scotinic acid
concentgalRfle $RISE q?qugggpgng@qu@+ernaln|ng thionyl 5 chloride renoved
by azotropic dIStIF|atI0n Wi th toluene and the residue dissolved in
anhydrous DMF (1 mL). To this solution mas added N-et hyl di i sopropyl am ne
(77.6 nmy, 102 iut, 0.60 mmol, 5.0 kpAmpPled8as RN 7087-68-5]) and
6-nethy|-1,2,3,4-tetrahydro-quinoIine (21.2 mg, 0.14 mmol, 1.2 equiv; [CAS
RN %l- §2-(2jQhlervcd-flners-pheioxyi-Snafludros sy ritdatled ] 8- ndtkyladidrdéhyidiro-2d-guinolint 0
140 C for %ﬁnﬁlﬂb Renoval of the solvent m xture under reduced pressure and
purlflcaX ko] preparative HPLC on reversed phase (XterraO PrepMsC 18,
5 lam 19x50 nnlcolunn equi pped with . a Glson tiquid Handl er 215

aut osanpl er, two Rai ni n Dynamax 3 0 2‘\/{ a Sedex ELSD 75 lightscatter
and a Di onex UVD 340S UV det ect -- a gradient of acetonitrile
/ water provided 3.7 ng (8% of the |t e conpound M5 (I SP): 397.0 [ MtH]

". Exanple 78 15
[ 2- (3- Chl oro-4-fl uor o- phenoxy) - pyrldl 1] (3, 4-di hydro-2H 11, 51napht hyri
din-1-yl1l)- methanone The title conpound was prepared in anal ogy to Exanpl e
67 replacing 2-(2,5-dichloro- phenoXy)-nicotinic acid with

2- (3-chl oro-4-fluoro-phenoxy)-nicotinic acid (Exanple 77, Step 1) 20 and

2- met hyl - 1, Rs0utdort &2-@Ns0-Aaus0LpHEo XY gfﬁﬂuoro -nicotinic acid %343 , 0.12 mmol,

L g B B Aok i 35 L
10 [CAS RN 7719-09-7]) was heated to 100 °C over night. The reaction mixture was concentrated
under reduced pressure, remaining thionyl chloride removed by azotropic distillation with
toluene and the residue dissolved in anhydrous DMF (1 mL). To this solution was added N-
ethyldiisopropylamine (155 mg, 204 uL, 1.20 mmol, 10.0 equiv; [CAS RN 7087-68-5]) and 2-
methyl-1,2,3,4-tetrahydro-quinoline (22.1 mg, 0.15 mmol, 1.25 equiv; [CAS RN 1780-19-4])

15 and the reaction mixture heated by microwave irradiation to 100 °C for 20 min. Removal of the

solvent mixture under reduced pressure and purification by preparative HPLC on reversed phase

(Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215

autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex

UVD 340S UV detector) eluting with a gradient of acetonitrile / water provided 10.6 mg (21%)
20 of'the title compound. MS (ISP): 414.9 [M+H]".

Example 89

[3-(2,5-Dichloro-phenoxy)-pyridin-4-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone



-83- Exanple 79

[ 2- (3-Chl oro-4-fl uoro-phenoxy)-pyridin-3-yl]-(6, 7-di fl uoro-3, 4-di hydro-2H ¢
ui nol i n- IwQ2pto/ageiodanone 5To a sol ution of PCT/EP2009/063649

2- (3-chl oro-4-f1l uoro-phenoxy)-nicotinic acid (32.1 ng, 0.12 nmol, 1.0
equiv; Exanple 77, Step 1) in dichloroeh®thane (1 nL) was added

6, 7-di fl uoro-1, 2, 3 4- tetrahydro qU|noI|ne (24 4 ng, 0.14 nmol, 1.2 equiv;
[CAS R 7 byt ) t060mml 5.0
equi v; ﬁf%é N : fbio héjm i odi de (36.8 nuy,
0.14 mol, 1.2 equiv; [CAS RN 14338 32- 0]). The reactlon 10 m xture was
heat ed by &%&r@mawﬂmr%rdl)a(ﬁl%ﬁhy@oaﬁ quinehin-15ylnsthamereoway preparehér sol vent

m xt ur eanmgﬁo Exeﬂm@@ %@qm RicA dz aﬂéﬂotm@&tﬂl@abl@yvmarsemhﬁetﬂsaﬁcdﬂ&a@@

reverse Xterr 19x50 mm col unm equi pped with a
Gl son(qug 8rQ§r Msa( QY[ Hiwo Rai ni n Dynamax0 SD- 300 punps, a

Sedex ELSD 75 lightscatter and a Di onex UVD 340S WV detector) eluting with
a gradiSeat2:.of acetonitrile / water provi ded 4.7 ng (999 of 15 the title
conmpound. MS (1SP): 419.0 [MtH '. Exanple 80

[ 2- (2. 5- D Gl o0 i PREO) o bl O O (8 Ll -G RndTeh- Ik ey d 8- 2+ o

uinolin-1-y -rreth

2- (2, 51, @hﬂhm%ﬂéhm\)) amdf2, i:dncglom@b@mh(?cl Aeigd0.13 mmol, 1.0 equiv; [CAS RN
2- (2, 5-5B.oilay ar DRI Pwhd atRice ataggﬁmryapooa%mfam%%%ﬁel by &pal;ogy to

Ceaml She S i&qac?dpggréﬁ o s S5 R ncIoh gy aIGAS RN 768165
3-t10 f 1490 Thoesdayion ﬁfﬁeml wad Hebited bS-nalic i age @rraﬂhz&mhl to (IRCAS NS 5813urﬁ8:a8<}n) by 1H

N Y0 2010(0453620CT ER20081 00369, B, KAOR N DGR 8038 1 -
1H), 8.with { GdsonILiquisl Handigr 215 au®s@npler, tWH)R,auBn qunérmxﬂﬂ SDE3Q0 pempsl BSed&3. 65
(s, 1HE;¥ks P@@s&gtzﬁargil J\ﬁfm VD) 34o§i3ﬁf & t?é\ﬁr) ﬁh%wﬁloaz Haie dd?“ Step 2

5A solution o henoxy) ot |n| acl §6 3 ny,

0. 12 meggtonifrilg / r@fow@Pdt%m@rﬂ/ Yo Bf @Pﬂ&é cemggunégM%GéP) #0914 M 34.5
equiv; [CAS RN 7719-09-7]) was heated to 100 C over night. The reactl on

m xtaire was concentrated under redugggnple®dsure, remaining thionyl chloride
removed by azotropic distillation with toluene and the residue dissolved in

anhydr %I ?2 %c‘nﬂéro-%en&%) tpl}ll'lsdll? ql-y"ﬁ H)ﬂuoro 3 ad(fj ﬁ}gdrlhl:ﬁ% r}1\{1|1nol{nsi)pli)Opyl am ne

(155
—N
jg/g o
N (@]
0
Cl
F

The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-

methanone

20 tetrahydro-quinoline with 7-fluoro-1,2,3,4-tetrahydro-quinoline hydrochloride (commercially
available from Zannan Pharma Ltd). Microwave heating in step 2 was conducted at 180 °C for 1
h followed by 150 °C for 3 h. MS (ISP): 416.7 [M+H]".



10 ng, 204 iut, 1.20 mmol, 10.0 equiv; [CAS RN 7087-68-5]) and
2-nmethyl-1, 2, 3, 4-tetrahydroquinoline (22.1 ng, 0.15 mmol, 1.25 equiv; [CAS
RN 1780- Wo4pio/@mb2t he reacti on m xture heated by m cr omaTEPREMAGIGA2 i on t O
120 C for 15 mn. Renoval of the solvent m xture under reduced pressure and
purification by preparative HPLC on re®ersed phase (Xterra0 PrepMsC 18, 5

| am 19x50 mm col unm equi pped with a G| son Liquid Handl er 215 aut osanpl er
two Rai nin 15 Dynamax0 SD- 300 punpsEmﬁnEEQﬁx ELSD 75 lightscatter and a

Di onex UVD 340S WV detector) eluting w a gradient of acetonitrile /

wat er provided 11.5 ng (22% of the title cquound. M5 (1SP): 430.8 [ M+H]

' . Exarn$i(dSdichloro-phenoxy)-pyridin-4-yl]-(6-fluoro-3,4-dihydro-2 H-quinolin-1-yl)-

[ 2- (2, Sadthahdmy O- phenoxy) - 5-f | uor o- pyri di n-3-y1] - (2, 3-di hydr o- benzo[ 1, 4] oxa
zin-4-yl1l)- 20 net hanone The title conpound was prepared in anal ogy
to Exanple 80, Step 2, replacing 2-nethyll 3,4-tetrahydro-quinoline with
3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne ([ CAS RN|5735-53-5]). M5 (ISN): 419.3
[MtH '. WD 2010/ 049302PCT/ EP2009/ 063 N Exanpl e 82

142- (2, 5- Di chl or o- phenoxy) - 5- §l .uor o- gyridi n carbonyl] -1, 2, 3, 4-tetrahydro
benzo [b] azepi n-5-one 5The\T;§DE un

wak prepared in analogy to
Exanpl e 80, Step 2, replacing 2- 22,3,4-tetrahydro-quinoline with

Cc
1,2, 3,4-tetrahydro-benzo [Db] azepin-%lone ([CAS RN 1127-74- 8]). Ms (ISN):
444.7 [ MeH .
5 The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-

tetrahydro-quinoline with 6-fluoro-1,2,3,4-tetrahydro-quinoline ((CAS RN 59611-52-8]).
Microwave heating in step 2 was conducted at 180 °C for 1 h followed by 150 °C for 3 h. MS
(ISP): 416.8 [M+H]".

Example 92

10 [3-(2,5-Dichloro-phenoxy)-pyridin-4-yl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin-1-yl)-
methanone

Cl

The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-
tetrahydro-quinoline with 6,8-difluoro-1,2,3,4-tetrahydro-quinoline ([CAS RN 926218-72-6)).
15 Microwave heating in step 2 was conducted at 180 °C for 1 h followed by 150 °C for 3 h. MS
(ISP): 434.8 [M+H]".

Example 93

3-(2,5-Dichloro-phenoxy)-N-methyl-N-o-tolyl-isonicotinamide



Exanpl e 83

[ 2- (2, 5-Di chl or o- phenoxy) - 5-fl uor o- pyri di n-3-y1] - (3, 4-di hydro-2H qui nolin-1
-y1l) - 10 wethewaoi»2 The title conpound was prepalP€l/EPR06I6AYY t O
Exanpl e 31, Step 2, replacing 2-(2,5- dichloro-phenoxy)-nicotinic acid with
2- (2, 5-di chl or o- phenoxy) - 5- f | uoro-ni ceflnic acid (Exanple 80, Step 1) and
6-nmethyl -1, 2, 3,4-tetrahydro-quinoline with 1,2, 3,4-tetrahydro- 15 quinoline

([ CAS RN 635- 46 SP).: . ' 4 : ]

0 5 D o Shipal b bpufdfr a5 Hb £ 3OS R replacing 1,294

2010/ 049 80HOTI ERIOCIYideBeHhgl-086lyl-aminc (HeAD RN élﬁahﬁdm Micigaavphegsmgan i n
anal 0gy;d,® EXaoRkigct3d at Ro8® Rr 2HEBlIGGENTy 250 €6 Bor 8 h. MS (ISP): 387.2 [M+H]".

di chl or o- phenoxy)-nicotinic acid wth

2- (2, 5-dichl or o- phenoxy) -5-fluoro-nicotinic acid (Exanple 80, Step 1) and
6- net hyl - 1, 2, 3, 4- t et r ahydr o- qui nol i &AM 4et hy! - phenyl - ani ne ([ CAS RN
103-69-5]). MS (1SP): 405.0 [M+H 1. 5Exanple 85

[ 2- (8- (DO @oepteny))-B¢X, 5-divhderoyslietioRy)3NVyiéthyBisénidofihaaide- 3, 4- di hydr o- 2H-q
uinolin-1-yl)- nethanone Step 1: 2-(3-Chloro-phenoxy)-5-fluoro-nicotinic

acid 102-( 3-Chl or o- phenoxy) - 5-fl uoro-ni cotighi c acid was prepared in anal ogy
to Exanple 1, Step 1, replacing 2-chl or otinic acid with
2-chl oro-5-fluoro-nicotinic acid ([ CAS RNY38186-88-8]) and
3-trifluoromethyl-phenol w th 3-chl oro-phegglo([ CAS RN 108-43-0]). 1H NWR
(400 MHz, DVS0O): 6 7.09 (dd, J= 8.4 Hz, .6 Hz, 1H), 7.24-7.25 (m 2H),
7.44 (t, J = 8.4 Hz, 1H), 8.19 (8 = , J =3.2 Hz, 1H), 8.37 (d, J
= 3.2 Hz, 1H), 13.60 (s, 1H). 19F 37¢.5 J15 MHz, DMVB0): -134.4. M5
(ISN): 266.0 [MHI. ¢ N

The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-
tetrahydro-quinoline with (2-chloro-phenyl)-methyl-amine ([CAS RN 932-32-1]). Microwave
heating in step 2 was conducted at 180 °C for 1 h followed by 150 °C for 3 h. MS (ISP): 408.6

10 [M+H]".

Example 95

3-(2,5-Dichloro-phenoxy)-/N-(2-methoxy-phenyl)-/V-methyl-isonicotinamide

L,
_N_0
peas
| ~
cl N
The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-
15 tetrahydro-quinoline with (2-methoxy-phenyl)-methyl-amine ([CAS RN 10541-78-3]).

Microwave heating in step 2 was conducted at 180 °C for 11 h followed by 150 °C for 1 h. MS
(ISP): 403.2 [M+H]".



Step 2: The title conpound was prepared in anal ogy to Exanple 79 repl acing
2-(3-chloro-4- fluoro-phenoxy)-nicotinic acid with

2- (3-chl owo-2ptoenag3og) - 5-f | uoro-ni cotinic acid. M5 (I SP): PETEPI0PNGIPL. WO
2010/ 049302PCT/ EP2009/ 063649 -87- Exanpl e 86

[ 2- (3- Chl or 0- 4-f 1 uor o- phenoxy) - 5- f | uor-82pyri di n- 3-y1] - (3, 4- di hydr o- 2H qui no
lin-1-y1)- methanone 5 Step 1:

2- ( 3- Chl or 0- 4-f | uor o- phenoxy) - 5-f tinic acid

2- ( 3- Chl or 0- 4-f 1 uor o- phenoxy) - 5- f|3@%gnﬁk§@tlnlc acid was prepared in

anal ogy to Exanple 1, Step 1, replacing 2-chloro-nicotinic acid with

2- chi ordB4Digblogo-pherexy)ipy risin-d-Y1- @AEHNN -3d44HBy &®-HY)quinelin-1-y1)-
3-triflHanhensidy! - phenol w th 3-chl oro-4-fl uoro-phenol ([ CAS RN 2613-
23-2]). 1H NWR (400 MHz, DVMS0): 6 7.16-7.19 (m 1H), 7.44-7.48 (m 2H)
8.19 (dd, J= 8.1 10 Hz, J= 3.2 35 (d, J= 3.2 Hz, 1H), 13.60 (s,
1H). 19F NWR (376.5 MHz, DWVS0): : M34.8. MB (ISN): 283.8 EMHI
Step 2: The title conpound was {fRet A anal ogy to Exanple 31, Step 2,
repl acing 2-(2,5- dichloro-phe , cofinic acid with

2- (3-chl or o-4-f1 uoro-phenoxy)-5-Y1 uoro-nic ic acid and 15

6- et hyl -1, 2, 3, 4-t et rahydr o- qui ol i ne wi $ 4-t etrahydro-quinoline

([ CAS RN 635-46-1]). M5 (ISP): 401.0 [ MF é&anple 87

[ 2- (3- Chl oro-4-fl uor o- phenoxy) - 5-f 1 uor o- pyr|d|n 3-yl1]-(6,7-difluoro-3,4-dih
ydrdiZHqU|ﬁ@bMﬂﬁﬂoymymﬁbWhHMQﬁ%EdVIM@E@Wﬁ@E@&@QP@WAE&EGOQ#®636%923SB

The U1 W EHComPAH NPT SRBFEH 13- RRGH R duhoFX BADAB cHBrid R AR ally

2-(3-ch | uor o- phenoxy) -ni ¢otinic ac
2- ( 3- cRveitaRlylemsnge @ﬁ%td)ssmp@o%& prrosmEh bY repdaciny Erahiglerogdenddt ep 1) .
M5 (| SR)ith 23@ichidry¥tknol. ([CAS RN 120-83-2]) and conducting microwave heating at 180 °C for

1 h followed by 150 °C for 3 h. MS (ISP): 416.8 [M+H]".

10 Example 97

[3-(2,4-Dichloro-phenoxy)-pyridin-4-yl]-(7-fluoro-3,4-dihydro-2 H-quinolin-1-yl)-
methanone

The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-

15 tetrahydro-quinoline with 6-fluoro-1,2,3,4-tetrahydro-quinoline ([CAS RN 59611-52-8]). Step 2
was performed by replacing 2,5-dichloro-phenol with 2,4-dichloro-phenol ([CAS RN 120-83-2])
and conducting microwave heating at 180 °C for 1 h followed by 150 °C for 3 h. MS (ISP):
416.7 [M+H]".



Exanple 88 5

[ 2- (3- Chl oro-4-fl uoro-phenoxy)-5-fluoro-pyridin-3-yl]-(8-nethyl-3,4-di hydro
- 2H qui nowOrzaryad3oret hanone A sol uti on of PCT/EP2009/063649

2- (3-chl or o-4-fl uoro-phenoxy)-5-fluoro-nicotinic acid (34.3 ng, 0.12 mol,
1.0 equiv; Exanple 86, Step 1) in thief3d chloride (492 ng, 300 iut, 4.14
nmmol, 34.5 equiv; 10 [CAS RN 7719-09-7]) was heated to 100 C over night.
The reaction m xture was concentrat reduced pressure, renaining
thionyl chloride renpved by azotroprc stillation with toluene and the
resi due di ssolved in anhydrous DVF gl m.). To this solution was added

Net hy| d3i(2.dPiehlprenphaeoxy)-pyridin-42dk(4,8rdi uorped, fritihydro@rbquipeliv; 1-yIEAS RN
7087- 68n&hingtd 2- nethyl-1,2, 3, 4-tetrahydro-quinoline (22.1 ng, 0.15 mol,
1.25 equiv; [CAS RN 1780-19- 4]) 15 and the reaction m xture heated by

m crowave irradiation to 100 C for 20 m Renoval of the solvent mxture
under reduced pressure and purificatiorn b))\l preparative HPLC on reversed
phase (XterraO0 PrepMsC 18, 5 |am (1 col um equi pped with a G| son

Li qui d Handl er 215 aut osanpler, t i nhn namax0 SD- 300 punps, a Sedex
ELSD 75 lightscatter and a Di one D 340 detector) eluting with a
gradi ent of acetonitrile / wat i e c5rg(210/() 20 of the title

conmpound. M5 (ISP): 414.9 [M+ "

Exanpl e 89

[ 3a?s§ g Di dik ditle-cphpnandyaggrepatihindanaldiey (t6 Examibleyi®s StcpH tapilasaid h2.3,4¢1) - met h
anone té@Qh% é&é&ﬁ@%ﬁ@é §%%ﬁ)% Q@z%@,ﬂ%trﬁ%dmshﬁﬁolke (a[CAS RN 926218-72- 6])(

(3- rom) - 4-di h urnol rn-1 (){ none

- Brono l?iy Wé’rﬁ aerﬁorw)i b(yseplaclag %édﬂ#l@hlom Plnwth Prf-dig 19@;phﬁ@9hﬁﬁé§ewlas

pr epar adoig3-Anahdehdusridexaidrd vave, hedli@Pat 180 PERbAC hNBISZASY: 9391 Nvieet]i ni ¢ aci d
with 3-br OrTDZj]?]SOHI coti nll@éﬁam d ([CASI%%I\I 13959- 02- 9] )SZ( I\}E9 (1 SP;D: 319.1 [ M+H|
‘. 5 Step 2: To a sol ution of 9

(3-brono- pyri di n-4-y1) - (3, 4- di hydr ARl i n- 1- y1) - met hanone (41.2 ny,
0.13 mmol, 1.0 equiv) and 2,5-dichloro-phenol (21.2 ng, 0.13 mol, 1.0
eqully; F@aEDiRMIG®PIB08Y)- Vi metbyRd-¢-tolxl-isonigstinaitisle pot assi um car bonat e
(35.9 nmg, 0.26 mmol, 2.0 equiv; [CAS RN 584-08-7]) and copper (1) iodide
(5.0 ng, 0.026 mmol, 0.2 equiv; [CAS 981-65- 10 4]). The reaction

m xture was heated by m crowave |r5gf@;bn to 180 C for 8 h. Purification
by preparative HPLC on reversed pha (XterraO PrepMsC 18, 5 lam 19x50 nm
W dNHand| 215 autosanpl er, two Rainin

D 75 Imtter and a D onex UVD 340S
E ongitrile / water provided 5 ng
(109 of the title conmpound. M5 (ISP): 399.1 [M+H .

The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-

colum equi pped with a G| son Li
Dynamax0 SD-300 punps, a Sedex

tetrahydro-quinoline with methyl-o-tolyl-amine (JCAS RN 611-21-2]). Step 2 was performed by
replacing 2,5-dichloro-phenol with 2,4-dichloro-phenol ([CAS RN 120-83-2]) and conducting
15 microwave heating at 180 °C for 1 h followed by 150 °C for 3 h. MS (ISP): 386.7 [M+H]".

Example 100

N-(2-Chloro-phenyl)-3-(2,4-dichloro-phenoxy)-/NV-methyl-isonicotinamide

sabel

The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-
20 tetrahydro-quinoline with (2-chloro-phenyl)-methyl-amine ([CAS RN 932-32-1]). Step 2 was



15Exanpl e 90

[ 3- (2, 5-Di chl oro- phenoxy) - pyri di n-4-y1] - (7-fl uoro- 3, 4-di hydro-2H qui nolin-1
-y1l) - netwearzora4d3ive titl e conpound was prepared i n anal ®gy/HPeooZoeiepd e 89,
Step 1, replacing 1,2,3,4- 20 tetrahydro-quino line with

7-fluoro-1, 2, 3, 4-t et rahydro- qui nol i ne -B4drochl ori de (comercially avail abl e
from Zannan Pharma Ltd). M crowave heating in step 2 was conducted at 180 C

20101 048 8o ResiodRos salsBlorcgfnot ik Ekish b -pfendHtias r #8.53.2))and

[ 3- ( 2, Bomiushing nocipheroksatingyt 180 # ﬁ&rylllgg(lleww bwrld0 3CHou3 hy SIS 40800l i n- 1
-yl) - none 5The title conpound was prepared in anal ogy to Exanpl e
89, Step 1, replacing 1,2,3,4- tetrahydro-quinoline with

6-fluoro-1, 2, 3, 4-tetrahydro-qui noline (p[(l‘eCAS RN 59611-52-8]). M crowave
heating in step 2 was conducted at E¥8BWeIQY 1 h followed by 150 C for 3 h.
M5B (ISP): 416.8 [M+H]'. Exanple 92 10

[ 3- (2, 3-Qi4Didil@opptemoxy) VR cmekihox y-phdnyl§-OV-thechyllisomi@tinadhide hydr o- 2H- qui nol

in-1-y1)- nethanone C The title conmpound was prepared in analogy to
Exanple 89, Step 1, replacing 1,2, 3,4- tetrahydro-quinoline with
6, 8-di fluoro-1, 2, 3, 4-tetrahydro-qui nol i ([ CAS RN 926218-72-6]). 15

M crowave heating in step 2 was conduct ¥ ato180 C for 1 h foll owed by 150

Cfor 3 h NS (ISP): 434.8 [MH'. _ _N_o
© AN

|/

N

The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-
tetrahydro-quinoline with (2-methoxy-phenyl)-methyl-amine ([CAS RN 10541-78-3]). Step 2
was performed by replacing 2,5-dichloro-phenol with 2,4-dichloro-phenol ([CAS RN 120-83-2])
10  and conducting microwave heating at 180 °C for 2 h followed by 150 °C for 8 h. MS (ISP):
403.1 [M+H]".

Cl

Example 102

3-(2,4-Dichloro-phenoxy)-/N-(2-methoxy-pyridin-3-yl)-V-methyl-isonicotinamide
cl Cl O Ny
o N | Z
= 0
Na |

15 The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-
tetrahydro-quinoline with 2-methoxy-pyridin-3-ylamine ([CAS RN 20265-38-7]). Step 2 was
performed by replacing 2,5-dichloro-phenol with 2,4-dichloro-phenol ((CAS RN 120-83-2]) and
conducting microwave heating at 180 °C for 2 h followed by 150 °C for 8 h. MS (ISP): 403.8
[M+H]".



Exanpl e 93 3-(2, 5-Di chl or o- phenoxy) - N-net hyl - N-o-tol yl -i soni coti nam de WO
2010/ 049302PCT/ EP2009/ 063649 -91- The title conmpound was prepared in
anal ogy twoBkewm@b®289, Step 1, replacing 1, 2,3, 4- tetrakrgamp2epionssh? ne wit h
met hyl -o-tol yl -am ne ([ CAS RN 611-21-2]). Mcrowave heating in step 2 was
conducted at 180 C for 2 h followed by9350 C for 8 h. M5 (ISP): 387.2

[ MFH] ' . Exanple 94 5

N—(2-Ch|oro-phenyl)-S-(2,5-dichlor%BB ?ﬁ@fﬂ -N-net hyl -i soni coti nam de

The title conpound was prepared in analfogy to Exanple 89, Step 1, replacing
1,2,3,4- tetrahydro-quinoline with (2-chloro-phenyl)-nethyl-am ne ([ CAS RN
932- 32133-Chlpxor bl eo-phenaxygr py Hidin-dy 1R (o reohddih xdro2H-g@inatinf byD4 h

fol I owggleth¥ndir0 C for 3 h. M5 (ISP): 408.6 10 [ M+H'. Exanple 95

3- (2, 5-D chl oro- phenoxy) - N- (2- met hoxy- phenyl ) - N-net hyl -i soni coti nam de

The title conmpound was prepared in analnogy to Exanple 89, Step 1, replacing
1,2,3,4- 15 tetrahydro-quino line wigh £2-net hoxy-phenyl)-nethyl -am ne

([ CAS RN 10541-78-3]). M croway ea

for 11 h followed by 150 C for(1 N

ip—step 2 was conducted at 180 C
@kﬁ!l.%tﬁB.Z [ MEH] " .
of

5 The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-

O
F

tetrahydro-quinoline with 7-fluoro-1,2,3,4-tetrahydro-quinoline hydrochloride (commercially
available from Zannan Pharma Ltd). Step 2 was performed by replacing 2,5-dichloro-phenol
with 3-chloro-4-fluoro-phenol ([CAS RN 2613-23-2]) and conducting microwave heating at 180
°C for 1 h followed by 150 °C for 3 h. MS (ISP): 400.7 [M+H]".

10 Example 104

[3-(3-Chloro-4-fluoro-phenoxy)-pyridin-4-yl]-(6-fluoro-3,4-dihydro-2 H-quinolin-1-yl)-
methanone

The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-

15 tetrahydro-quinoline with 6-fluoro-1,2,3,4-tetrahydro-quinoline ([CAS RN 59611-52-8]). Step 2
was performed by replacing 2,5-dichloro-phenol with 3-chloro-4-fluoro-phenol ([CAS RN 2613-
23-2]) and conducting microwave heating at 180 °C for 1 h followed by 150 °C for 3 h. MS
(ISP): 400.7 [M+H]".



WO 2010/ 049302PCT/ EP2009/ 063649 -92- Exanple 96

[ 3-(2, 4- Di chl or o- phenoxy) - pyri di n-4-y1]-(7-fl uoro-3, 4-di hydro-2H qui nolin-1
-y1l) - netweanrorna49®The titl e conpound was prepared i n anzCogp2e0/086anpl e 89,
Step 1, replacing 1,2, 3,4- tetrahydro-quinoline with

7-fluoro-1, 2, 3, 4-t et rahydro- qui nol i ne -B§dr ochl ori de (commercially avail abl e
from Zannan Pharma Ltd). Step 2 was perfornmed by replacing

2, 5-di chl oro- phenol wth 2’4-diCh|%&%ﬁﬁH ([ CAS RN 120-83-2]) and
conducting m crowave heating at 18 h followed by 150 C for 3 h. M
(I1SP): 416.8 [M-H]'. 10Exanple 97

[ 3-(2, 43153@111@;700415”@m;pp9nWbmrlﬂlm%xur(6@Srdiﬂumsoé,‘edmydrwamumplhqdryibl in-1
-y1) - nRéhanane The title conpound was prepared in anal ogy to Exanple
89, Step 1, replacing 1,2,3,4- 15 tetrahydro-quinoline with

6-fluoro-1, 2, 3,4-tetrahydro-quinoline ( @ RN 59611-52-8]). Step 2 was

per f or med by repl aci ng 2, 5-di chl oro- ph hol 7w th 2, 4-dichl oro-phenol ([ CAS RN
120-83-2]) and conductlng m cr owave® i#fig at 180 Cfor 1 h followed by

150 C for 3 h. M5 (ISP): 416.7 [MiH 'y, WO 2010/ 049302PCT/ EP2009/ 063649
-93- Exanple 98

[3 (2 4- Di chl or o- phenoxy) - pyrlg

- (6, 'gluoro-3,4-dihydro-ZFLquinoI
1-y1) - net hanone

Cl

5 The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-
tetrahydro-quinoline with 6,8-difluoro-1,2,3,4-tetrahydro-quinoline ([CAS RN 926218-72-6)).
Step 2 was performed by replacing 2,5-dichloro-phenol with 3-chloro-4-fluoro-phenol ([CAS
RN 2613-23-2]) and conducting microwave heating at 180 °C for 1 h followed by 150 °C for 3 h.
MS (ISP): 418.7 [M+H] .

10 Example 106

3-(3-Chloro-4-fluoro-phenoxy)-/N-methyl-V-o-tolyl-isonicotinamide

_N._0
| ~
F N
The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-
tetrahydro-quinoline with methyl-o-tolyl-amine (JCAS RN 611-21-2]). Step 2 was performed by
15 replacing 2,5-dichloro-phenol with 3-chloro-4-fluoro-phenol ([CAS RN 2613-23-2]) and

conducting microwave heating at 180 °C for 1 h followed by 150 °C for 3 h. MS (ISP): 370.8
[M+H]".



5The title conpound was prepared in analogy to Exanple 89, Step 1,
replacing 1, 2,3,4- tetrahydro-quinoline with

6, 8- di f| Wwoe/@9B24-t et r ahydr o- qui nol i ne ([ CAS RN 9262 P8T/EP2@P6368 ep 2
was performed by replacing 2,5-dichloro-phenol with 2,4-dichl oro-phenol

([ CAS RN 120-83-2]) and conducting m cPbwave heating at 180 C for 1 h. M
(I1SP): 435.1 [M+tH] '. Exanple 99 10

3-(2, 4-Di chl or o- phenoxy) - N- net hyl - %"%(“g’% ?/674 soni coti nam de The title
conmpound was prepared in analogy to nple 89, Step 1, replacing 1, 2, 3, 4-
tetrahydro-quinoline with nethyl-o-tolyl-am ne q(g}.CAS RN 611-21-2]). Step 2
was perF@rablerod-flugoadiengxy):K-(&ichiredhepybrbimeghylisonicotinamide

2, 4-di chl oro- phenol ([ CAS RN 120-83-2]) and conducting 15 m crowave heating
at 180 C for 1 h followed by 150 C for M5 (ISP): 386.7 [ MrH .

Exanpl e 100

N- ( 2- Chl or o- phenyl ) - 3- (2, 4- di chl or o- phenoXy) -N- net hyl -i soni coti nani de

The title conpound was prepared in anal ogy Exanpl e 89, Step 1, replacing
1,2,3,4- 20 tetrahydro-quinoline with (2-ch|oro-phenyl)-nmethyl-am ne ([ CAS
RN 932-32-1]). Step 2 was WO 20% EP2009/ 063649 -94- perforned
by replacing 2,5-dichl oro-phenol w , 4 |di hl or o- phenol ([ CAS RN
120-83-2]) and conducting mcrowdve heatingat 180 C for 1 h followed by
150 C for 3 h. M5 (ISP): 408.6 [ MtH '. Exanple 101 5

%h (2, 4- IDi c Mihe ttiole RbaMP oK) W%}ﬁrgpa([jfe@ hmtmiollgb&ﬂ)@&hmble@t Bieh-1i, sepiticrpt l'l,m,ami-d:a _
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Example 108

10 3-(3-Chloro-4-fluoro-phenoxy)-/V-(2-methoxy-phenyl)-N-methyl-isonicotinamide

The title compound was prepared in analogy to Example 89, Step 1, replacing 1,2,3,4-
tetrahydro-quinoline with (2-methoxy-phenyl)-methyl-amine ([CAS RN 10541-78-3]). Step 2
was performed by replacing 2,5-dichloro-phenol with 3-chloro-4-fluoro-phenol ([CAS RN 2613-
15  23-2]) and conducting microwave heating at 180 °C for 1 h followed by 150 °C for 3 h. MS
(ISP): 386.7 [M+H]".



Exanpl e 102

3-(2, 4- Di chl or o- phenoxy) - N- ( 2- et hoxy- pyri di n-3-y1)-N-net hyl -i soni coti nam d
e 15Theotzntd@zmenpound was prepared in anal ogy to ExaopiEP2@9/06%tep 1,
replacing 1,2, 3,4- tetrahydro-quinoline with 2-nmethoxy-pyridin-3-ylam ne

([ CAS RN 20265-38-7]). Step 2 was perf-88med by repl aci ng

2, 5-di chl oro-phenol with 2,4-dichl oro-phenol ([ CAS RN 120-83-2]) and
conducting m crowave heating at 18%%5‘&#‘;@h foll owed by 150 C for 8 h. M
(1SP): 403.8 [MrH '. WD 2010/ 049 2009/ 063649 -95- Exanple 103

[ 3- (3-Chl oro-4-fl uoro- phenoxy*l- gyri di n-4-y1]-(7-fl uoro-3, 4-di hydro-2H qui no
| i n- 1- P1(3-Chlerordribiroplieaoxy)tNd2-anethoxmpyidin- piybpNruethyhisopigpiggmide Exanpl e
89, Step 1, replacing 1,2,3,4- tetrahydro-quinoline with

7-fluoro-1, 2, 3, 4-t et r ahydr o- qui nol ithe” hydrochl oride (comercially avail abl e
from Zannan Pharma Ltd). Step 2Fwasyperf.of xby repl acing

2, 5-di chl oro- phenol with 3-chl oro I uQr o- henol ([ CAS RN 2613-23-2]) and
conducting m crowave heating at 185 Cd orN1 foll owed by 150 C for 3 h. M

(I'SP): 400.7 [M:H '. 10Exanple 104
[ 3- (3- Chl oro-4-fl uoro-phenoxy) - pyridin- -le] -(6-fluoro-3, 4-di hydr o- 2H qui no
lin-1-y1)- methanone The title conp was prepared in analogy to Exanple

89, Step 1, replacing 1,2,3,4- 15 tetrahydro-quinoline with

6-fl uoro- 1, - = Ol j 1 - : _was

per f or med l}?/l e?%%I%@P%%@‘%%@%Pﬁ%@%ﬁ%%gﬁ %ﬁ%fé%@’ éfe?%’ ?ﬁlplacnét 19,@,3,21

3- cHl ort@rahyiongen Bsend) D RN yPEis3-yianinp ([GAHRNHROE38n) - miten Dwas e

heat i ngefbrrdbyGepRbing 25-HRhloeypHerdY withB-Eh1bRr4-Bubro-pienbl GEAS RAOQ673-DAMH]
' 2]) and conducting microwave heating at 180 °C for 1 h followed by 150 °C for 3 h. MS (ISP):

387.7 [M+H]".
Example 110

10 [2-(2,5-Dichloro-phenoxy)-phenyl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone

Step 1: 2-(2,5-Dichloro-phenoxy)-benzoic acid

To a solution of 2-iodo-benzoic acid (3.0 g, 12.10 mmol, 1.0 equiv; [CAS RN 88-67-5])

and 2,5-dichloro-phenol (1.97 g, 12.10 mmol, 1.0 equiv; [CAS RN 583-78-8]) in toluene (50 mL)

15 was added caesium carbonate (7.88 g, 24.20 mmol, 2.0 equiv; [CAS RN 534-17-8]) and
tetrakis(acetonitrile)copper(l) hexafluorophosphate (1.13 g, 3.02 mmol, 0.25 equiv; [CAS RN
64443-05-6]). The reaction mixture was heated to reflux over night. The solvent was evaporated
under reduced pressure and the crude reaction product taken up in water (100 mL), acidified to
pH 1 by addition of a solution of 1 M HCI and extracted with ethyl acetate (3 x 100 mL). The

20 combined organic phases were dried over MgSQOj4 and the product purified by silica column
chromatography using a MPLC system (CombiFlash Companion, Isco Inc.) eluting with a
gradient of heptane (+ 1% acetic acid) / ethyl acetate affording 2.78 g (81%) of the title
compound as a white solid. MS (ISN): 281.1 [M-H].
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[ 3- (3-Chl oro-4-fl uoro-phenoxy)-pyridin-4-yl1]-(6, 8-di fl uoro-3, 4-di hydro-2Hq
ui nol i n- Iwopto/metodnanone Cl 5The title conpound was pr eparepdoooneimaal ogy to
Exanple 89, Step 1, replacing 1,2,3,4- tetrahydro-quinoline with

6, 8-di fluoro-1, 2, 3, 4-t et rahydro- qui nol-P%e ([ CAS RN 926218-72-6]). Step 2
was performed by replacing 2,5-dichloro-phenol wth

3- chlogﬂ 42fluoro-phenol([CAS RN 2613-23-2]) and conducting m crowave
heating at- 180 C for 1 h fol l owed by 150 C for 3 h. MS (ISP): 418.7 [ MH

10Exanpl e 106 ) . . .
3- ( 3- Chl or do4 folufipnef gHErostighlore-plenhgy )-bengoicaicid (SP dang.dbl Tamold .0 Tvevi it e

conpoung aNRRIrQsEPRAIF qinery @J&addﬁgd/Nt&hﬁ& khyBhin gAm 41mgr?ﬂ|;@]9|(ﬁ@ il 3, 4-
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3- chd or109- ¥).fA i sorr gy Told fetdfonRhixAnd 3t 2B°QJor land , Z;dAdueihydd-Giios e 28.3
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continued over night. Removal of the solvent mixture under reduced pressure and purification by
preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped
with a Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex
10 ELSD 75 lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of
acetonitrile / water provided 12.9 mg (18%) of the title compound. MS (ISP): 398.2 [M+H]".

Example 111

[2-(2,5-Dichloro-phenoxy)-phenyl]-(6,7-difluoro-3,4-dihydro-2 H-quinolin-1-yl)-methanone
F

0O

o
QL

15 The title compound was prepared in analogy to Example 79 replacing 2-(3-chloro-4-
fluoro-phenoxy)-nicotinic acid with 2-(2,5-dichloro-phenoxy)-benzoic acid (Example 110, Step
1). MS (ISP): 434.1 [M+H]".

Example 112

[2-(2,5-Dichloro-phenoxy)-phenyl]-(2-methyl-2,3-dihydro-indol-1-yl)-methanone

Cl

20 Cl

The title compound was prepared in analogy to Example 31, Step 2, replacing 2-(2,5-
dichloro-phenoxy)-nicotinic acid with 2-(2,5-dichloro-phenoxy)-benzoic acid (Example 110,



3-(3-Chl oro-4-fluoro-phenoxy)-N(2-chl oro-phenyl)-N-nethyl -i soni coti nam de
Ol N The title conpound was prepared in analogy to Exanple 89, Step 1,
repl aci ngw,28103)443025 t et r ahydr o-qui noline with PCT/EP2009/063649

(2-chl oro-phenyl ) -net hyl -am ne ([ CAS RN 932-32-1]). Step 2 was perforned by
repl aci ng 2, 5-di chl oro-phenol with 3-eHll0er o-4-fl uoro-phenol ([ CAS RN
2613-23- 2]) and conducting m crowave heating at 180 Cfor 1 h followed by

150 C f , : T 1 -
3 (3~ o B s s B0y ngiing SIACR RIS Tl tigr D9 AR am e
0Ol N RNf%7ﬁﬂ@6iibﬂbISBhﬁBéﬁdNMﬁﬂ-prepared in anal ogy to Exanple 89, Step
1, replacing 1,2,3,4- tetrahydro-quinoline with

(2- met hoxy- phenyl ) - net hyl - am ne ([ A% 1Pp41-78-3]). Step 2 was performed
by replacing 2,5-dichl oro-phenol with 3-chloro-4-fluoro-phenol ([ CAS RN

by 150 &G BsbipFopuS by it Byl -5 iS4/ p 000 CeB998) 06364
cC

Ve

Step 1: 2-(2,5-Dichloro-phenoxy)-5-fluoro-benzoic acid

2-(2,5-Dichloro-phenoxy)-5-fluoro-benzoic acid was prepared in analogy to Example 76,
Step 1, replacing 2-chloro-nicotinic acid with 2-bromo-5-fluoro-benzoic acid ([CAS RN 394-28-
5]). MS (ISN): 299.0 [M-H]".

10 Step 2:

The title compound was prepared in analogy to Example 110, Step 2, replacing 2-(2,5-
dichloro-phenoxy)-benzoic acid (Example 110, Step 1) with 2-(2,5-dichloro-phenoxy)-5-fluoro-
benzoic acid and 6-fluoro-1,2,3,4-tetrahydro-quinoline with 1,2,3,4-tetrahydro-quinoline ([CAS
RN 635-46-1]). MS (ISP): 416.1 [M+H]".

15 Example 114

[2-(2,5-Dichloro-phenoxy)-5-fluoro-phenyl]|-(2-methyl-3,4-dihydro-2 H-quinolin-1-yl)-

methanone
cl
0
N 0
cl
F

To a solution of 2-(2,5-dichloro-phenoxy)-5-fluoro-benzoic acid (36.1 mg, 0.12 mmol, 1.0
20  equiv; Example 113, Step 1) in dichloromethane (1 mL) was added 2-methyl-1,2,3,4-tetrahydro-
quinoline (21.2 mg, 0.14 mmol, 1.2 equiv; [CAS RN 1780-19-4]), tri-n-butylamine (111.2 mg,
143 uL, 0.60 mmol, 5.0 equiv; [CAS RN 102-82-9]) and 2-chloro-1-methylpyridinium iodide
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3-(3-Chl oro-4-fluoro-phenoxy)-N-(2-nmet hoxy-pyridin-3-yl)-Nnethyl-isonicoti
nam de CIwWOTRh®/Wip3oke conpound was prepared i n anal ogy t@CEFRopbecH9? Step
1, replacing 1,2,3,4- 5 tetrahydro-quinoline with

2- met hoxy- pyridin-3-ylamine ([ CAS RN 20265-38-7]). Step 2 was perforned by
repl aci ng 2, 5-di chl oro-phenol with 3-chloro-4-fluoro-phenol ([ CAS RN
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The reaction m xture was heated to reflux over night. The sol vent was
evapor at ed under reduced pressure &xdmpleltyude reaction product taken up
in water (100 nm.), acidified to pH 1 by addition of a solution of 1 M HCL
and exf ip ani ¢
Phases Lurg ool pRki) BEa ot chy (e 3 i &R BRI 0P

chr onat®fhaBMe usi ng a MPLC syst em ( Combi Fl ash Conpani on, |sco Inc.)
eluting with a gradient of heptane (+ 1?6acet|c acid) / ethyl acetate
affording 2.78 g (81% of the t e~ cgnmpoufithas a white solid. M5 (ISN):
281.1 [MH . V\D 2010/ 049302PCT00 /0-99 Step 2: To a

sol ution of 2-(2,5-dichloro- phen!xy)Nb fizoic adid (50.0 ng, 0.177 mml, 1.0
equi v) in anhydrous DMF (1 nlL) was,&dded
151 iut, 0.89 mmol, 5.0 equiv; [CAS R 7-68-5]) and HATU (80.8 ng, 0.21
mmol, 1.2 equiv; [CAS RN 148893- 5 10- . After stirring of the reaction
m xipre at 50 C for 1 h, 1,2,3,4-tetrahydro-quinoline (28.3 ng, 27 iut,
0.21 mmol, 1.2 equiv; [CAS RN 635-46-1]) was added and stirring at 50 C
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Example 116

15 [2-(2,5-Dichloro-phenoxy)-5-fluoro-phenyl]-(6-methyl-3,4-dihydro-2 H-quinolin-1-yl)-

methanone

CI\@o o
Cl
The title compound was prepared in analogy to Example 114 replacing 2-methyl-1,2,3,4-

tetrahydro-quinoline with 6-methyl-1,2,3,4-tetrahydro-quinoline ([CAS RN 91-61-21). MS (ISP):
20 430.1 [M+H]'".



10 ELSD 75 lightscatter and a D onex UVD 340S UV detector) eluting with a
gradi ent of acetonitrile / water provided 12.9 ng (18% of the title
conpound.wbBo(ovgp302 398.2 [MH] '. Exanple 111 PCT/EP2009/063649

[ 2- (2, 5-Di chl oro- phenoxy) - phenyl] - (6, 7-di f | uor o- 3, 4-di hydr o-2H qui nolin-1-y
1) - ret hanone 15The title conpound waslO@repared in anal ogy to Exanple 79
repl aci ng 2-(3-chloro-4- fluoro-phenoxy)-nicotinic acid with

2- (2, 5-di chl or o- phenoxy) - benzoi ¢ agi le 110, Step 1). Ms (I SP):
434.1 [MFH . Extlnfpte TP Exanpl e 112

[2- (2, 5-D chl oro- phenoxy) - phenyl] - (2-net h 3-di hydr o-i ndol- - met hano
e\ 2003-CrheDIehlor o DbeNpO T Ivers-BreoHr(@d- Ty drmbousg! L8l osxan- ) stethanals 2.

repl aci ng 2-(2,5- dichloro-phenoxy)-nicotinic acid with

2- (2, 5-di chl or o- phenoxy) - benzoi gZ7agt th\( e 110, WO

2010/ 049302PCT/ EP2009/ 063649 - S ep nd

6-methyl -1, 2, 3, 4-t et rahydr o- qui noT i wPt h~2- n®t hyl - 2, 3-di hydro- 1Hi ndol e
([CAS RN 6872-06-6]). Ms (ISP): 398 H ' .

Exanpl e 113

[ 2- (2, 5-Di chl oro- phenoxy) - 5- f | uor o- pheny1] - ( 3, 4-di hydr o- 2H qui nol i n-1-y1)-m
et hanone CI 5 F

The title compound was prepared in analogy to Example 114 replacing 2-methyl-1,2,3,4-
5 tetrahydro-quinoline with 3,4-dihydro-2H-benzo[1,4]Joxazine ([CAS RN 5735-53-5]). MS (ISP):
418.0 [M+H]".

Example 118

2-(2,5-Dichloro-phenoxy)-5-fluoro-/N-methyl-/NV-phenyl-benzamide

DOl
o Cl

10 The title compound was prepared in analogy to Example 114 replacing 2-methyl-1,2,3,4-
tetrahydro-quinoline with methyl-phenyl-amine ([CAS RN 100-61-8]). MS (ISP): 390.0 [M+H]".

Example 119

4-(2,5-Dichloro-phenoxy)-3-(3,4-dihydro-2H-quinoline-1-carbonyl)-benzonitrile

15  Step 1: 4-Bromo-3-(3.4-dihydro-2H-quinoline-1-carbonyl)-benzonitrile

To a solution of 2-bromo-5-cyano-benzoic acid (0.50 g, 2.12 mmol, 1.0 equiv; [CAS RN
845616-12-8]) in dichloromethane (5 mL) was added 1,2,3,4-tetrahydro-quinoline (0.35 g, 330



Step 1: 2-(2,5-Di chloro-phenoxy)-5-fluoro-benzoic acid

2- (2, 5-Di chl oro- phenoxy) - 5-fl uor o-benzoi ¢ acid was prepared in anal ogy to
Exanpl e M8 280839302 repl aci ng 2-chl oro-nicotinic acid WPCH/EP2009/063649

2- brono- 5-fl uoro-benzoic acid ([ CAS RN 394-28- 5]). M5 (ISN): 299.0 [MH.
10 Step 2: The title conpound waslO3repared in anal ogy to Exanple 110,
Step 2, replacing 2-(2,5- dichloro-phenoxy)-benzoic acid (Exarrpl e 110, Step
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of the solvent m xture under reduced pressure and purlfl catl on by
pr epar a¢%4& HPLC on reversed phase (XterraO PrepMsC 18, 5 |am 19x50 mm
colum equi pped with a G lson Liquid Handl er 215 autosanpler, two Rainin

Dy negrax0  SHro308 R 6HRT 4- o Be dR 3, 5 diHy 3k -7 B-duiding d adakisdn @rlsi:namﬁm@epootﬁ@ 340S

UV detec Wi t di ent cet ntrlle wat e d 8
L S phof ) b R Rl RS iy b Bl B8 B
[ 2-(2, aa)jnctbﬂluemeo(lphbhwxyéddﬁdfch&smmembew&pwanggﬁl8%/1!11&1)3,142 @ eduydr[€-ABRYuUI nol i
n-1- y1)534%'[-EE]?Qr?&fetrgdgs(acetonitrile)copper(I) hexafluorophosphate (41 mg, 0.11 mmol, 0.25

equiv; [CAS RN 64443-05-6]). The reaction mixture was heated by microwave irradiation to 120

15 °C for 3 h. Removal of the solvent under reduced pressure and purification by preparative HPLC
on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson
Liquid Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75
lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile / water
provided 11.5 mg (6%) of the title compound. MS (ISP): 423.0 [M+H]".

20 Example 120

[2-(2,5-Dichloro-phenoxy)-phenyl]|-(8-fluoro-6-methyl-3,4-dihydro-2 H-quinolin-1-yl)-
methanone

To a solution of 2-(2,5-dichloro-phenoxy)-benzoic acid (51.0 mg, 0.18 mmol, 1.0 equiv;

25 Example 110, Step 1) in dichloromethane (2 mL) was added 8-fluoro-6-methyl-1,2,3,4-
tetrahydro-quinoline (35.7 mg, 0.22 mmol, 1.2 equiv; [CAS RN 954260-80-1]), tricthylamine
(36.5 mg, 50 uL, 0.36 mmol, 2.0 equiv; [CAS RN 121-44-8]) and 2-chloro-1-methylpyridinium
iodide (57.8 mg, 0.22 mmol, 1.2 equiv; [CAS RN 14338-32-0]). The reaction mixture was stirred



Cl The title conmpound was prepared in anal ogy to Exanple 114

repl acing 2-nethyl-1,2,3,4- tetrahydro-quinoline with

8- et hyl -wp208,04930et r ahydr o- qui nol i ne ([ CAS RN 52601- 70PC¢T)EP20d3/06368P) :
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[2-(2,5-Dichloro-phenoxy)-phenyl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin-1-yl)-methanone

~
CI /©/CI

The title compound was prepared in analogy to Example 120 replacing 8-fluoro-6-methyl-
10 1,2,3,4-tetrahydro-quinoline with 6,8-difluoro-1,2,3,4-tetrahydro-quinoline ([CAS RN 926218-
72-6]). MS (ISP): 434.2 [M+H] .

Example 122

[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinoxalin-1-yl)-methanone

Y

@)

pes

15 A solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (100 mg, 0.35 mmol, 1.0 equiv;
Example 31, Step 1) in thionyl chloride (3.28 g, 2 ml, 27.6 mmol, 230 equiv; [CAS RN 7719-09-
71) was heated to 100 °C for 1 h. The reaction mixture was concentrated under reduced pressure,
remaining thionyl chloride removed by azotropic distillation with toluene and the residue
dissolved in anhydrous DMF (1 mL). To this solution was added N-ethyldiisopropylamine (452

20  mg, 595 uL, 3.5 mmol, 10.0 equiv; [CAS RN 7087-68-5]) and 1,2,3,4-tetrahydro-quinoxaline
(56 mg, 0.42 mmol, 1.2 equiv; [CAS RN 3476-89-9]) and the reaction mixture was stirred at rt

for 2 h. Removal of the solvent mixture under reduced pressure and purification by preparative



10The title conmpound was prepared in analogy to Exanple 114 repl acing
2-nmethyl-1, 2, 3,4- tetrahydro-quinoline with nethyl-phenyl-amne ([ CAS RN
100- 61- 8]WO 2MB/0#pBR) : 390. 0 [ M+H] ' . PCT/EP2009/063649
Exanpl e 119

4-(2,5-Di chl or o- phenoxy) - 3- (3, 4- di hydrld52H- qui nol i ne- 1- car bony1) - benzoni tri
| e 15 Step 1: 4-Bronp-3 -(3 ,4-di hydro-2H qui no
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et v TSRS 51 GP) Rhheal Srodirouad Sy IR (YT § odi de (0. 68 g,
2.66 mmol, 1.2 equiv; [CAS RN 14338-32-0]). The reaction m xture was
stirsed at rt over the weekend. To Bxamples23iue was added a sat. solution of
NaHCCB (100 nL) and the solution 5 extracted with dichl oromethane (3 x 50

i I oduct
purl fi Zg (%§ ll%g%%lilgﬁ&#ﬁ'@gfdgﬁét}\lgg %“ﬁ% ‘irjl}giﬁlg %?%uf%gaﬁ{] onbi Fl ash
CbnpanumﬁhanQUb Inc.) eluting with a gradient of toluene / acetone
affording 0.35 g (46% of the title conpound as a light yellow solid. M
(ISP): 341.1 [M+tH '. Step 2: 10To alsolutlon of
4-bronD-3-(3,4-dihydro-2k+quino 1)-benzonitrile (100 ng, O0.44
nmmol, 1.0 equiv) and 2,4-dich|o uhe ol ng, 0.44 mmol, 1.0 equiv; [CAS
RN 120-83- 2]) in toluene (1 nlL)~WasNadde aegi um car bonat e (289 ny, 0.89
mmol, 2.0 equiv; [CAS RN 534-17 8]
hexaf | uor ophosphate (41 ny, 0.11 | ,{| 0.5 equiv;, [CAS RN 64443-05-6]).

The reaction m xture was heated by mc ve irradiation to 120 15 C for 3
h. Renmoval of the sol vent under reduced pressure and purification by

ti |
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1.2 equiv; [CAS RN 148893-10-1]). The reaction mixture was heated by microwave irradiation

etraki s(acetonitrile)copper(l)

to 100 °C for 30 min. Removal of the solvent mixture under reduced pressure and purification by
15 preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped
with a Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex
ELSD 75 lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of
acetonitrile / water provided 15.6 mg (25%) of the title compound. MS (ISP): 413.9 [M+H]".

Example 124

20  [2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-
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[ 2- (2, 5-Di chl or o- phenoxy) - pheny1] - (8- fl uor o- 6- net hyl - 3, 4- di hydr o- 2H- qui nol
n-1-yl)- nethanone To a solution of 2-(2,5-dichloro-phenoxy)-benzoic acid
(51.0 ng,wo.208/aspmk, 1.0 equiv; 25 Exanple 110, Step 1) pcm/ERe@iloessenet hane
(2 m.) was added 8-fluoro-6-nethyl-1, 2, 3,4- tetrahydro-quinoline (35.7 ng,
0.22 mol, 1.2 equiv; [ CAS RN 954260-861] ), triethylam ne (36.5 ng, 50
fut, 0.36 mml, 2.0 equiv; [CAS RN 121-44-8]) and

2-chl or o- 1- i.odi I [.CAS RN
14338- 39- O]T;ﬂ% 1?.]% CBM%&% %ﬁﬁ%&g fh e{nEYO gtg%’xa%pl%\%@%amnéﬁztn&ﬂ&y 1,2 3%
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m Xt ur g MRAR! 65 80UGEsh PRESAYT ﬁﬂﬂa@PfMﬁQ@%&l *by preparative HPLC on
reversed phase (Xterra0 PrepMSC 18, 5 | am 0 mm col um equi pped with a
G I son Liquid Handl er 215 autosanpler, t Ralnln Dynanmax0 SD- 300 punps, a
Sedex ELSD 75 lightscatter and a DifgAmpl 340S UV detector) eluting with
a gradient of 5 acetonitrile / water provided 20.7 ng (27% of the title

conpoud-CNBpirb ) 3,448y o Wi oxafx-dry)-§2-{23-dichloro-phenoxy)-pyridin-3-yl] -
[2-(2, §n&%§H%oro phenoxy) - pheny1] - (6, 8-di f | uoro- 3, 4- di hydr o- 2Hqui nol i n-1-y

1) - mret hanone The title conmpound was prepared in anal ogy to Exanple
120 repl acing 8-fluoro-6-nethyl 10 1 2, 3 4 etrahydro-quino line with
6,8-difluoro -1,2,3 ,4-tetrahydro - e ([ CAS RN 926218- 72-6]). Ms
(1SP): 434.2 [N%Fﬂ B Exanpl e 122

[ 2- (2, 5- Di chl or o- phenoxy) - pyri di jh- 3 yl 4 di hydr o- 2H- qui noxal i n-1-y1)-nmne
t hanone 15A solution of 2-(2,5-dN thr xy)-nicotinic acid (100 ng,

0.35 mml, 1.0 equiv; Exanple 31, Steh 1 |n thionyl chloride (3.28 g, 2
m, 27.6 mol, 230 equiv: [CAS RN 709- 7]1) was heated to 100 C for 1 h.
The reaction m xture was concentrgtest-dnder reduced pressure, renaining
thionyl chloride renpved by azotropic distillation with toluene and the
resi due, di To this solution was added

N- et hy 60 Sdprcinonybi(aaitioreh i 3.5 mol, 10.0 equiv; [CAS RN
7087-68-5]) and 1 2 3, 4- tetrahydro qU|noxaI|ne (56 nmg, 0.42 mol, 1.2

eqw V; [CAS“oHycB@Fcﬁ)y&Qmﬁé j27ah0g, I3nemi eaeBinad, DR X bywie; (WS RN Ta5e3D-af) was for 2

A A R R

h at 30 °C and stirring of the reaction mixture continued at rt for 18 h. The reaction mixture was
extraction from a sat. solution of NaHCO; (500 mL) with ethyl acetate (3 x 300 mL) and the

combined organic phases dried over MgSQj. Purification by silica column chromatography

using a MPLC system (CombiFlash Companion, Isco Inc.) eluting with a mixture of heptane /
15 ethyl acetate (9:1) afforded 32.4 g (86%) of the title compound as a yellow oil. MS (ISP): 178.0
[M+H]".

Step 2: N-Cyclopropyl-N-(2-nitro-phenyl)-oxalamic acid methyl ester

To a solution of cyclopropyl-(2-nitro-phenyl)-amine (32.0 g, 0.18 mol, 1.0 equiv) in

dichloromethane (320 mL) was added triethylamine (18.2 g, 25.0 mL, 0.18 mol, 1.0 equiv; [CAS

20 RN 121-44-8]) and methyl oxalyl chloride (22.0 g, 16.5 mL, 0.18 mol, 1.0 equiv; [CAS RN
5781-53-3]) slowly at 0 °C. After the addition was completed the reaction mixture was stirred at
rt for 72 h. The reaction mixture was extraction from a sat. solution of NaHCOs (300 mL) with
dichloromethane (3 x 200 mL) and the combined organic phases dried over MgSQj. Purification
by silica column chromatography using a MPLC system (CombiFlash Companion, Isco Inc.)

25  eluting with a mixture of heptane / ethyl acetate (2:1) afforded 45.2 g (95%) of the title
compound as a white solid. MS (ISP): 265.1 [M+H]".



-105- HPLC on reversed phase (Xterra0 PrepMsC 18, 5 lam 19x50 mm col um
equi pped with a Glson Liquid Handl er 215 autosanpler, two Rai nin Dynanax0
SD- 300 puwppie4@®dex ELSD 75 |ightscatter and a Di onex POVIEP36D08636¥9
detector) eluting with a gradient of acetonitrile / water provided 17.3 ng
(129 of the title conpound. Ms (ISP):10400.0 [M+H] '. 5Exanple 123

[2- (2, 5- D chl or o- phenoxy) - pyri di n-3-y1] - (4- nethyl 3, 4-di hydr o- 2H qui noxal i n
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cooled down to 0 °C and dichloromethane (400 rnL) was added. The suspension was stirred for
30 min, filtered and washed with dichloromethane (200 mL) providing 23.8 g (83%) of the title
compound as a white solid. MS (ISN): 203.1 [M+H]".

15 Step 5: 1-Cyclopropyl-1.2,3.4-tetrahydro-quinoxaline

To a stirred suspension of 1-cyclopropyl-1,4-dihydro-quinoxaline-2,3-dione (10.0 g, 49.45
mmol, 1.0 equiv) in THF (500 mL) was added dropwise a 1 M solution of borane-
tetrahydrofurane complex (108.8 mL, 108.8 mmol, 2.2 equiv; [CAS RN 14044-65-6]) and the
reaction mixture stirred at rt over night. The solvent was removed by evaporation under reduced

20 pressure and the crude reaction mixture extracted from a sat. solution of NaHCO; (100 mL) with
ethyl acetate (3 x 100 mL). The combined organic phases were dried over Na,SO,4 and purified
by silica column chromatography using a MPLC system (CombiFlash Companion, Isco Inc.)
cluting with a gradient of heptane / ethyl acetate to give 4.2 g (49%) of the title compound as a
light yellow solid. MS (ISP): 175.4 [M+H]".

25 Step6:

To a solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (70 mg, 0.25 mmol, 1.0 equiv;

Example 31, Step 1) in anhydrous DMF (1.4 mL) was added N-ethyldiisopropylamine (96 mg,
126 uL, 0.74 mmol, 3.0 equiv; [CAS RN 7087-68-5]) and HATU (112 mg, 0.30 mmol, 1.2 equiv;
[CAS RN 148893-10-1]) and the reaction mixture stirred at rt. After 15 min, 1-cyclopropyl-

30 1,2,3,4-tetrahydro-quinoxaline (52 mg, 0.30 mmol, 1.2 equiv) was added and stirring at rt
contuinued over night. Purification by preparative HPLC on reversed phase (Xterra® PrepMSC
18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215 autosampler, two
Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV



Example 125 5

(4- Cycl opropyl- 3, 4-di hydr o- 2H qui noxal i n-1-y1) -[ 2- (2, 5- di chl or o- phenoxy) - py
ridin-3- Wwp-20masbmaone Step 1: Cycl opropyl - (2-ni t r o- ph@aYIEP2@i0sss49 0

cycl opropylamne (27.3 g, 33.1 nL, 0.48 nol, 2.25 equiv; [CAS RN 765-30-0])
was 10 added dropw se 2-fl uoronitrobenf®ne (30.0 g, 0.21 nol, 1.0 equiv;
[CAS RN 1493-27-2]) over 1 h at 30 C and stirring of the reaction mxture

t h t.
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conbi nedmpeyahiMS (Rd¥ ek Odrli bver N9504 Purification by silica coI um
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(22.0 g, 16.5 n, 0.18 nol, 1.0 equiy [ RN 5781-53-3]) slowy at 0 C.
After the addition was conpleted the]|rea n mxture was stirred at rt for
72 h. The reaction m xture was ﬁi\lon roma sat. solution of NaHCO3
(300 nL) with dichloromethane (3 x-R00 the conbi ned organi ¢ phases
dried over My504. Purification byNsil{ica coI chr omat ogr aphy using a MPLC
system ( Conbi Fl ash Conpani on, |sco ) 25 eluting with a m xture of

hept ane / ethyl acetate (2: 1) af f or 45.2 g (95% of the title conpound
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1- Cycl opro ul noxal 1 ne-
purification by preparatlve HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm

column equipped with a Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-

15 300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector) eluting with a
gradient of acetonitrile / water provided 12.5 mg (22%) of the title compound. MS (ISP): 454.2
[M+H]".

Example 127

[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(4-oxetan-3-yl-3,4-dihydro-2 H-quinoxalin-1-yl)-
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The title compound was prepared in analogy to Example 126 replacing cyclobutanone with
oxetan-3-one ([CAS RN 6704-31-01). MS (ISP): 456.2 [M+H] .

20 methanone



To a solution of 1-cyclopropyl-4-hydroxy-1, 4-di hydro-qui noxal i ne-2, 3-di one
(312.0 g, 0.14 10 nol, 1.0 equiv) in DVF (250 nL) was added

tri phenylwbasmiisps®2(55.9 g, 0.21 nol, 1.5 equiv; [CAS RRCEEP285/40636¥9 and t he
reaction m xture stirred at 135 C for 4 h. The reaction m xture was cool ed
down to O C and dichl oronet hane (400 rl0P-was added. The suspensi on was
stirred for 30 mn, filtered and mashed mﬁth di chl or onet hane (200 nlL)
providing 23.8 g (83@6 of the t|t| as a white solid. M5 (ISN):
203.1 [MtH ". 15 Step 5! 1- Cyclopropy , 3, 4-tetrahydr o- qui noxal i ne

To a stirred suspension of 1-cyclopro yl 1 4- di hydr o- qui noxal i ne- 2, 3-di one
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the crude reaction m xture extracfed{frgm a sat. solution of NaHCO3 (100
m) with ethyl acetate (3 x 100 \7 ori ned organi c phases were dried
over Na2SO4 and purified by silica colum_chromatography using a MPLC

system ( Conbi Fl ash Conpani on, |sco | %Iuting with a gradient of heptane
/| ethyl acetate to give 4.2 g (499 he title conpound as a light yellow
solid. MB (ISP): 175.4 [M:H '. 25'Step 6: To a sol ution of
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conti nued for 2 h. Renoval of the solvent m xture under reduced pressure
and purification by preparative HPESample £%rsed phase (XterraO PrepMsC 18,
5 lam 19x50 mm col um equi pped with a Glson Liquid Handler 215

aut osanple5.pichRr&ipheh Syt 3-yH2(4-methylene-3,4-dihydro-2 H-quinolin-1-yl)-

20 methanone
@55 DY
N~ O cl
o} | ~N
P

Step 1: 4-Methylene-3.4-dihydro-2H-quinoline-1-carboxylic acid tert-butyl ester

A solution of methyltriphenylphosphonium bromide (1.92 g, 5.38 mmol, 1.1 equiv; [CAS
RN 1779-49-3]) and potassium fert-butoxide (0.60 g, 5.38 mmol, 1.1 equiv; [CAS RN 865-47-4])



15 300 punps, a Sedex ELSD 75 lightscatter and a D onex UVD 340S W
detector) eluting with a gradient of acetonitrile / water provided 12.5 ng
(22% of wbeotwwbm2conpound. M5 (I SP): 454.2 [ M+H] '. EPam(EHPe0028%3649

[ 2- (2, 5-Di chl oro- phenoxy) - pyri di n- 3-y1] - (4- oxet an- 3-y1- 3, 4- di hydr o- 2H qui no
xalin-1-yl)- 20 nethanone WO 2010/ 049892PCT/ EP2009/ 063649 - 109-

Exanpl e 128

1-[2- (3, rr’ol&%n%*lb&h&g]&%‘?@ﬁéﬂéd@%h& Nrer 1G240V A afrydr b Y 1hErqui nol i n- 4-

one To a
[ 2- ( 2, Badoshliorad rebwxlgstasy i 2dignd.8§9 yirhel( B 0£qudivhohD RNHL RAKORAI0F ).l - y1) -
et haan'iE%ol(v 9% Fhend gmas a%ld&i ﬁﬂfﬂe‘étm@@ﬁﬂh@d &stlonk Ad&NHYA '119{1'13 The

1, 2-di chl or oet hane was added sodi um_ hyd en carbonate (1 0.125
mol , Geastigy giiyturg @ssemctimfr% agipy. solugipn oby 131 VHrelpey bk sl ?(Of@@e < 227
l_rlé}_'i:.;i) 1.58 d,théc&n&ﬁbd Ml;gaﬁlcﬁ)hbée@ akigd bosr MpSOL PanEcatidey Sikal®hfhin 2] ,

and umca 00025mm le ; [CAS
e 1380t R MV R CuSF (o pomegg, 0 Ins.) e sk &
Wl t huigsadid® obhepvhneSexthyl Wéetite aBoated 0.87. ¢ Ba§herfithe fille ddmemad son colﬂ)rlesﬁ;mﬂ
Chem 93, Adp+gPO8-964). The reaction mixture was stirred at rt over
, FIIDS ; 6 [[
ni ght. oI vent m xture under reduced pressure and
purification by SI lica colum chromat ography using a MPLC system
( Combi Bites%H Conpani on, Isco Inc.) eluting with a gradient of heptane /
ethyl acetate foll owed by preparative HPLC on reversed phase (XterraO

PremVBC 18.A Slhtadh oﬂéﬂﬁl'éﬂlylﬁﬂibgm B d QAT RPED el maaaok%&éla er-birguedertHandl er
212 S graTRl 5 41, T2 1 IR SRR, SR R0 T e o
acet onisblvehtewds reabecd prdey rdﬂlﬁdediﬁremgre( Hiddhe afudt peduct dedisdviplanndhyloads whi t e
(- (2, DR PID T, St R 3T0 R ihesphcopeniso s (5,0 B QS
n- 1- y1)mmol 1 Peqaavih drample 3d; é‘@pll) N-ethyl 1lsopr0pylarn1ne (97 mg, 131 pL 0.75 mmol, 5.0
4- Mg hyehenerGad RN Mg 0s-2HAHIHOTITNES hipCanRymybi ¢ 2agufl; [€AS Rt ¥E8BSI®RI])
and the reaction mixture heated by microwave irradiation to 100 °C for 30 min. Removal of the
solvent mixture under reduced pressure and purification by preparative HPLC on reversed phase
(Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215
autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex
20 UVD 340S UV detector) eluting with a gradient of acetonitrile / water provided 4.1 mg (7%) of
the title compound. MS (ISP): 410.7 [M+H]".

Example 130

[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-[4-(3,3-difluoro-azetidin-1-yl)-3,4-dihydro-2 H-

quinolin-1-yl]-methanone
o
N" 0 N
jog -y

25 Cl

To a suspension of 1-[2-(2,5-dichloro-phenoxy)-pyridine-3-carbonyl]-2,3-dihydro-1H-
quinolin-4-one (50 mg, 0.12 mmol, 1.0 equiv; Example 128) in ethanol (1.2 mL) was added 3,3-
difluoroazetidine hydrochloride (31 mg, 0.24 mmol, 2.0 equiv; [CAS RN 288315-03-7]), acetic
acid (27 mg, 26 uL, 0.48 mmol, 4.0 equiv; [CAS RN 64-19-7]) and N-ethyldiisopropylamine (31

30 mg, 42 uL, 0.24 mmol, 2.0 equiv; [CAS RN 7087-68-5]). The reaction mixture was heated by



WO 2010/ 049302PCT/ EP2009/ 063649 -110- in toluene (20 nL) were heated to
reflux. After 1 h, 4-oxo-3,4-dihydro-2H quinoline-1- carboxylic acid

tert - but yWwoestoa93o2. 21 g, 4.89 mmol, 1.0 equiv; [CAS RNPLCTEPI@9063619 ),

di ssolved in toluene (10 nL), was added and heating continued for one

addi tional hour. The reaction m xture-Mds extraction froma sat. solution
of NHACl (100 ni) with ethyl acetate (3 x 5 50 nL) and the comnbined organic
phases . 10RYkI 0 usi ng
oL Cn‘i'i }O%VQ d n%%ﬁ% 195’ € f&l ﬁ%ﬁn %PB%(HE abegx;ﬁq%w{pana@@%g% ol St
hept and. ; qaxl‘h;[ ASCRN aﬁbéﬁrﬁﬂdﬂ)je@s wdsdl anyd ficegogy abt0G ‘Fﬂecqntmued &méonmdﬂe@ a

col orl esz+igh lmlxt% \(Iﬁ&?{)trac%pfrém[al\gﬁﬂsolut10§5?ﬂaﬁCO];Q§O ﬁfll l’é\l;lihoéﬁh}gfacetate (3 X

4- et hyl ene- 3 dro-2H qui nol i ne-1 - car ox& ic acid ter - ester
(44.2 r§,mp) w th«?recpmb@ecboeamcw}latieﬁ dpiedprgeMeH d.Peklgﬁethancw f%lill rred at
rt for cBrdimatd@eptsolsuend mej $ysteay @ChubiiBREh Cegipeidn Ak&sEdN e aingd vittea cr ude

pr oduct dIS ved dro i s solution ded

- (2, 5.t OF Benti iy & t@&ﬁ?*ﬁf%é?“dg iy of i il Soriigiod B850 e
ExanpleoBd]MSMEﬁﬁJ@%)OH%tHyﬂdl|sopropylan1ne (97 my, 131 iut, 0.75 nnDI
5.0 15 equiv; [CAS RN 7087-68-5]) and HATU (68 ng, 0.18 mmol, 1.2 equiv;

[ CAS RN 148893-10-1]) and the reac%kgﬁgﬁafépre heat ed by m crowave
irradiation to 100 C for 30 mn t he sol vent m xture under
reduced pressure and purification by preparative HPLC on reversed phase
(Xt er r A (PLSIoBEORY; Pl@nyaﬁr(liiaﬁlsblwwpm -Neapgthplericofinamided | son Li qui d
Handl er 215 autosanpler, two Rainin Dyn Vaxo SD- 300 punps, a Sedex ELSD 75
| i ghtscatter and a Di onex 20 UVD 340S Eigfﬁ:or) eluting with a gradi ent

of acetonitrile / water provided 4.1 ng é f the title compound. M5
(1SP): 410.7 [MH '. Exanple |@

[ 2- (2, 5-Di chl or o- phenoxy) - pyr|o 3 : 3-di fluoro-azetidin-1-y1)-3,4-d
i hydro- 2Hqui nol i n- 1- y1Pnet hanone 25| | To a suspension of 1- [242,5

- di ﬁpl oro -pheno xy)-pyridi ne-3/\carbon -2,3 -di hydro -1Hqui noli n-4-one
(50 mg, 0.12 mol, 1.0 eqU|v Exanple 128) in ethanol (1.2 nl) mas added

3,3- difl tidi hI 0 CAS RN
288315|- osu Oaaszo IEIE)E“:OE% @ ?r‘}?é cnog ) ’EEPO e a@?iM?%eOés eq 8RN
64- 19- E]x)lm‘pl‘ecﬁ INSedphiylinl anlg&dmm@Mﬁl‘(‘ll el )(v3ds a’ﬂﬂedrgf etﬂﬁdilsm@rolﬁ'lﬁrﬂmﬁ(ﬁﬂ mg 2128

i V; T+ 68~ . .
2010/ 04930 25ChPERaboRvRskRS e DB G iRl gh ™, B3gyRRo Rt 2 Al
Sodi um[€ASARNME t145%8§Bet Ghdini dec ea8iomgnixurd etimerbat 1t for 30 eejni &tﬂer[a@A_SIORNf 2-
S65p33- Qgclﬁl)otp‘ﬁﬁﬁhéﬁ Qﬁgn@@ Hea, linﬂlm%tl 1199(%&:&7 C[@KS RNEQS‘CSOB-Zﬁg‘Eng@actl—SHe

reaction ure ctTon fraom’a sat. solution of Na (50 mL) with

et hyl &Rigtuse wag heakedsyy migoutye ifdiatemin HOS Cor'giehpe mpRewddimyhydiledy érmey504.
Puri fi @at im@idl 20 silil c55% BletMdwing powder moistened with oil; [CAS RN 7646-69-7]) and

iodomethane (28.4 mg, 12 uL, 0.2 mmol, 2.0 equiv; [CAS RN 74-88-4]) were added and stirring
of the reaction mixture at rt continued for 2 h. Removal of the solvent mixture under reduced

20 pressure and purification by preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um,
19x50 mm column equipped with a Gilson Liquid Handler 215 autosampler, two Rainin
Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector)
cluting with a gradient of acetonitrile / water provided 12.6 mg (20%) of the title compound. MS
(ISP): 412.9 [M+H]".



5 chromat ography using a MPLC system ( Conbi Fl ash Conpani on, 1sco Inc.)
eluting with a gradient of heptane / ethyl acetate afforded 0.04 g (7% of
the titl ewoanpmoupd2as a |ight yellow solid. M5 (ISP): 490TEPRMSIN3649

Exanpl e 131
N- (2- Cycl opr opyl - phenyl ) - 2- (2, 5-di chl erl@- phenoxy) - N- net hyl - ni coti nam de 10
Cl To a solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (42.6 ng,

0.15 nmml, 1.0 equiv; Exanple 31, ?g‘ R}Jn), 32 anhydrous DMF (1 nlL) was added
N- et hyl di i sopropyl am ne (97 rrg, 12 utP b 5 mol, 5.0 equiv; [CAS RN
7087-68-5]) and HATU (67 ng, 18 mml, 1.2 equiv; [CAS RN 148893-10-1])
and t hé-¢ B@thkrromb@mr&ﬁ)-@ftmctrhetha@-mtltydﬁulfaoyhphﬁny pigptinamidei on of 2- 15
cycl opropyl - phenylam ne (24 ng, 0.18 mml, 1.2 equiv; [CAS RN 3158-73-4])

the reaction m xture was heated by m vvaYe isr’radi ation to 100 C. After 30
m n, sodium hydride (8.6 ng, 0.2 I\l Onequi v; 55% free-fl ow ng powder
noi stened with oil; [CAS RN 7646- 69- nd gpnmet hane (28.4 ny, 12 iut,

reaction mxture at rt continued 2 h. Renoval of the solvent mxture
under reduced 20 pressure and pu ation by preparative HPLC on reversed
phase (Xterra0 PrepMsC 18, 5 lam 19x50 nm col um equi pped with a Glson

Li qui d Han a ni u a, Sedex

£L9D 75 11 anuErpupULREPIP S hnsd MR L e AT agsclal R ror =3

gr adi envhel@flarametvath 2-micthylulfany lephepylomintedCAS. RN 298 (- 26)%]) MS (I88):t4i181%

corrpourrgi Fgﬁ (1SP): 412.9 [MrH '. WD 2010/ 049302PCT/ EP2009/ 063649 -112-

Exanpl e 13

2- (2, 5-Di chl or o- phenoxy) - N- et hyl - N—(2 rret hi/l sul fanyl - phenyl ) - ni coti nam de

The title conpound was prepared i n Exa o Exanpl e 131 repl aci ng

2-cycl opropyl 5 phenylam ne with 2-net hyI suI f anyl - phenyl am ne ([ CAS RN

2987- 52~} 3-DiddtorohHRno xyhi ¥-1fefhiyiN- [ 2-2- ¢ thyPR H-pydA zo1-3-yl)-phenyl]-nicotinamide

2-(2,5-D chl oro- phenoxy) - N- et hyl - NA2- ( 2- et hyl - 21- 1- pyr azol - 3-y1) - phenyl pn
ol

i coti nam de j@\
(0] (0] Cl
|J\C
\ =

10 A solution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (28.4 mg, 0.1 mmol, 1.0 equiv;
Example 31, Step 1) in thionyl chloride (984 mg, 800 uL, 11.0 mmol, 110 equiv; [CAS RN

7719-09-7]) was heated to 100 °C for 1 h. The reaction mixture was concentrated under reduced

0.2 mol, 2.0 equiv; [CAS RN 74 .@ » were adgged and stirring of the
r

pressure, remaining thionyl chloride removed by azotropic distillation with toluene and the
residue dissolved in anhydrous DMF (1 mL). To this solution was added N-

15 ethyldiisopropylamine (129 mg, 170 uL, 1.0 mmol, 10.0 equiv; [CAS RN 7087-68-5]) and 2-
(2H-pyrazol-3-yl)-phenylamine (19 mg, 0.12 mmol, 1.2 equiv; [CAS RN 111562-32-4]) and the
reaction mixture was stirred at rt for 18 h. To this solution was added sodium hydride (8.6 mg,
0.2 mmol, 2.0 equiv; 55% free-flowing powder moistened with oil; [CAS RN 7646-69-7]) and
iodomethane (28.4 mg, 12 puL, 0.2 mmol, 2.0 equiv; [CAS RN 74-88-4]) and stirring of the

20 reaction mixture at rt continued for 2 h. Removal of the solvent mixture under reduced pressure
and purification by preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50
mm column equipped with a Gilson Liquid Handler 215 autosampler, two Rainin Dynamax®
SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector) eluting
with a gradient of acetonitrile / water provided 1.0 mg (2%) of the title compound. MS (ISP):

25 453.1 [M+H]'.



10A sol ution of 2-(2,5-dichloro-phenoxy)-nicotinic acid (28.4 ng, 0.1 mol,
1.0 equiv; Exanple 31, Step 1) in thionyl chloride (984 ng, 800 iut, 11.0
nol , 110Wwequiwg4930€AS RN 7719-09-7]) was heated to 100 EcCrmpr2do9io63cIhe
reaction m xture was concentrated under reduced pressure, renmaining thionyl
chloride renmoved by azotropic distillakl3en with toluene and the residue
di ssol ved in anhydrous DMF (1 nL). To this solution was added N 15
et hyl di i sopropyl am ne (129 ng, 170 .xm'nﬁ)lé'l ) mol , 10.0 equiv; [CAS RN
7087-68-5]) and 2- (2H pyrazol-3-yl)-phenylam ne (19 ng, 0.12 mol, 1.2
equiv;_&TCAS RN 111562-32-4]) and the reaction mxture was stirred at rt for
18 h. (3-wimingdihenyb?-Ras dich xe-pheapxi Mymagthplenicgtivamigle 0. 2 nmol, 2.0
equiv; 55%free-flowi ng powder noistened with oil; [CAS RN 7646-69-7]) and
i odonet hane (28.4 ng, 12 iut, 0.2 mmlg 2quiv; [ CAS RN 74-88-4]) and
stirring of the 20 reaction m xture_atlrt nti nued for 2 h. Renoval of the
sol vent mi xture under reduced prefsife &nd purification by preparative HPLC
on reversed phase (XterraO Prep ES o B | afik 19x50 nm col um equi pped with
a Glson Liquid Handl er 215 autosanpl €, L wo Rai ni n Dynanmax0 SD- 300 punps,
a Sedex ELSD 75 lightscatter and a DBngx UVD 340S UV detector) eluting
with a gradient of acetonitrile / wg provided 1.0 ng (2% of the title
compound. MBS (ISP): 25 453.1 [ MrH®" . WD 2010/ 049302PCT/ EP2009/ 063649
-113- Exanple 134
N- I( 2- Ami nO%mfbes(a)wt)SOanf(Zﬁ(lZS-dﬂcﬁlbird)pﬁbn?h?ﬁ@i&&t_}lﬁﬂaﬁ&T(_f()’htggi())ﬁQtrrirﬁ@’don'%- .OQ:quﬂ}F) a1 0
sol uti of . 2- - di.chl or.0- -ni cotini . . , 1.
cquty: el S €SS RIFIEEORDFR sl Sl deotpatlpd B 1E R
N- et hyl1d#iud.0 P8 pyhnalyis Wecqiivi 6C A, RN 3487-G8-5] CardHARD1 (82 Bog) 02Gunmpl, [ CAFuRN
7087- 6 TLh - i Y - 105 1])
and 1 haCRER T GRS P Wadionitlury SR G tor ST, Ry JRRRA
Nret hy ImdseriAsneent; 2-diaaring €6 Dwzo0.4g mraolp b2 paptv; [GAS ROy hTaP-34-CRstiNg was
4730' 3‘&01é§ﬂiﬂue§ta’t b M@s R%ﬁi@)tvh[k%ﬁﬂe %’c_tlvéﬂt ll)lfl@ér 68&10@31 Eresﬁ@'@'ﬁﬂ@f)urﬁicaﬁbf b$ol Vﬁnt
un reduced pressure an uri on i col um r r.aphy
usi ﬁt Son ‘ﬁﬁ?ﬂlﬁ%&%}qﬁﬁ%{%a&ﬁpgﬁ%ﬁ% @%@Eﬁ%@%ﬂ%ﬂa&ﬁ% il iting
gr adi ervgiﬂoé ghgphaskheptapt hyﬂhylm?taaé Seff(&ﬁéd)wﬁ?g (3%';]A>Drgf (hé Tt Canpbﬁllﬁi ad & White
conmpound;. N [ M (ISP): 388.0 [MrH '. Exanple 135
2-(2, 5-%@%@#@3@8@3‘2@?@(2, 5- di chl or o- phenyl ) - N- net hyl - ni cot i nani de C
Example 135

2-(2,5-Dichloro-phenoxy)-N-(2,5-dichloro-phenyl)-/V-methyl-nicotinamide

Cl
(@]
B
= | Cl
N (@]
Cl

The title compound was prepared in analogy to Example 133 replacing 2-(2H-pyrazol-3-
yl)-phenylamine with 2,5-dichloro-phenylamine ((CAS RN 95-82-9]). MS (ISP): 443.1 [M+H]".

15



15 The title conmpound was prepared in anal ogy to Exanple 133

repl aci ng 2-(2H pyrazol -3- yl)-phenylam ne with 2,5-dichl oro-phenyl am ne

([ CAS RN wb-280/@9302 M5 (I1SP): 443.1 [M+H '. WO PCT/EP2009/063649

2010/ 049302PCT/ EP2009/ 063649 -114- Exanple 136

[ 2- (2, 5-Di chl or o- phenoxy) - pyri di n- 3-yill4¢ 2, 3, 3a, 4-t et rahydro- 1Hpyrrol o[ 1, 2

-a] qui noxal i n5-y1) - et hanone 5To a sol ution of
,5-dihydro-pyrrolo[1,2-a]quinoxal gnéﬁg ng, 0.18 mmol, 1.2 equiv; [CAS

RN 56721-86-9]) in ethanol (5 nL) mas d pal | adi um on carbon (3.2 ny,

0.003 nmol, 0.02 equiv; 10% Pd / A%CAS RN 7440-05-3]) and the reaction

m xt ur é%&%ﬁrDl@hlouméﬁn@xy)axyﬂfwslpﬁeylb( 3,3 addetrgbydrosl Baryyralells2-afqyinaxalin- The
reacti Kasoneas concentrated under reduced pressure, filtered over

Celite(r and t he remaini ng resi due redissolved in anhydrous DVF 10 (1 nl).

To this solution was added N-ethyl diisopropylamne (64 ng, 86 iut, 0.50
nmml, 5.0 equiv; [CAS RN 7087-68-5])

2- (2, 5-di chl oro- phenoxy) - ni cotino 45.4 ng, 0.15 mmol, 1.0 equiv;

prepared according to Exanple 122) and t erJeactlon m xture stlrred at rt

over night. Renoval of the solventh1x1ur unpder reduced pressure and

purification by preparative HPLC « ever phase (XterraO PrepMsC 18, 5
| am 19x50 nm col um equi pped with a G |l son Liquid Handl er 215

aut osanpl er, two Rainin Dynamax0 SD- :a punps, a Sedex ELSD 75 |ightscatter
and a Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile

./ _ grnplpr ! deo‘i]utlon 0%4@&&13%0 py?*}colot[qei }z]lqa{lingxa(l:hnn‘%%] 0 rng,l}ﬁ ( SP} 1 24é1qgl v, [ MeH]
[2-(2, S’QCBISCMN (56@2}38@19@))(1;1)@%11}1;10] (@imkE Bwyslddded palalurh pi -c3;bén d3 A ynalr, @-@BFombhoxal
01 D GRTIBREIe (8 AR Sk e e s it e
y1) - netaﬁawhere(dﬂnyd@gelm( @r%@m forft g élqma@tlowa}ﬁpteewalszc@)wmﬁramﬁihyﬁﬁrous DVF
(1 m) r%e@%ﬁ@ﬁr@ HIF&&VAVGP CeRiORAN AR ARInink reSidT8red%30 Ivid in SrhddroTTPIMF 4- 0
equi OV ( rnL To thlS solutlon was added N-cthyldiisopropylamine (64 mg, 86 uL, 0.50 mmol, 5.0

equiv; [CAS RN 7087-68-5]) and 2-(2,5-dichloro-phenoxy)-nicotinoylchloride (45.4 mg, 0.15

mmol, 1.0 equiv; prepared according to Example 122) and the reaction mixture stirred at rt over

night. Removal of the solvent mixture under reduced pressure and purification by preparative

HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a

15 Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD
75 lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile /
water provided 21.4 mg (32%) of the title compound. MS (ISP): 440.1 [M+H]".

Example 137

[2-(2,5-Dichloro-phenoxy)-pyridin-3-yl]-(4-isobutyl-3,4-dihydro-2 H-quinoxalin-1-yl)-
20 methanone

To a solution of [2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinoxalin-1-
yl)-methanone (24 mg, 0.06 mmol, 1.0 equiv; Example 122) in anhydrous DMF (1 mL) was
added 2-methyl-propionaldehyde (17.3 mg, 22 uL, 0.24 mmol, 4.0 equiv; [CAS RN 78-84-2]),



WO 2010/ 049302PCT/ EP2009/ 063649 -115- di butyltin dichloride (1.8 ng, 0.006
nmmol, 0.1 equiv; [CAS RN 683-18-1]) and phenylsilane (13.0 ng, 15 iut, 0.12
nmol , 2. OWeQuiwi4930€AS RN 694-53-1]). The reaction m xt uPeTHERI0MO@6I68T by

m crowave irradiation to 150 C for 15 mn. Renoval of the solvent m xture
under reduced pressure and purificatie3by preparative HPLC on reversed
phase (Xterra0 PrepMsC 18, 5 lam 5 19x50 mm col unmm equi pped with a G | son

SRR LR R R B g 2 B o SN e
gr adi erfi3.6imgadéwdnOtiRimmol, 2\Watqaiv; ;5@6&&1‘&694{5331]hﬂh(sswlommlxth@ wastheated

compound &g rRydvk %édléftfdn tB"l’SQ@@q@f 15 Man. (ﬂeﬁf)o)val §rafe S LMt Hlixture FRIRIGAB8 10
(4- Cycl opropyl neth

g@qt dr o- 2H-%| noxal i n-1| - I chl or o- pheno
xy) - py Prefswe-apd pu ﬁarbdrpéeparatwe HPTxpan fversed ebwﬁé%iﬁara%grepw&a}%é H1h
anal gy oks0 mxacghen kgui f)étpbvﬂﬁlar@il%n meq iy Hahoet 2ndhdedyigterividRainin

cycl opréf)}%gneC@réﬁiggg Xrnps ( [ﬁ %%8}34%9 hghtscaltt%r anl\ésa l()%o%@( UV%%46)S {'JEV [ié\{H- c"?cg)r)

Exanpl
(4- Cyclebbvimpyitted pradicBt df aateiknylﬂrib:-/ Aatér-providok #0.8 md B$19)-off Phe(ti]cSeodipohd roa phen

oxy)-p title conpound was prepared in

anal ogygth%@%/n%%’dehgg repl aC| ngﬁ\g ﬁit[ hyl - propi onal dehyde with

cycl obut anecar bal dehyde ([ CAS RN 2987 17- 1;1?21 Ms (ISP): 468.3 [MtH '. WO
40

2010/ 049302PCT/ EP2009/ 063649 - 116- Ex2 Acetic acid
2-1442- (2, 5-di chl or o- phenoxy) - pyridine 3-carbonyl ] -3, 4-di hydr o- 2Hqui noxal i n

- 1- WL} (#tdWelopespAinetyliB, £ dftH) drb 1201 q@fnoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-
[ 2-(2, % c“chliggf)fn%heﬁigxy) g?lrl di n- g y1l]-(3, 4y dllhydro 2H quli) noxa%ll n- 1-

@%?

o, A

The title compound was prepared in analogy to Example 137 replacing 2-methyl-
propionaldehyde with cyclopropanecarbaldehyde ([CAS RN 1489-69-6]). MS (ISP): 454.0
15 [M+H]".

Example 139

(4-Cyclobutylmethyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-

0O
7 N

o SN
CI\©\CI &

20 The title compound was prepared in analogy to Example 137 replacing 2-methyl-
propionaldehyde with cyclobutanecarbaldehyde ([CAS RN 2987-17-9]). MS (ISP): 468.3
[M+H]".

yl]-methanone



yl) - met hanone (24 ng, 0.06 mmol, 1.0 equiv; Exanple 122) in anhydrous DWVF
(1 m) was added lithium alumiumhydride (2.3 ng, 0.06 mml, 1.0 equiyv;

[ CAS RN 1w628t08898p) and the reaction m xture stirred aPCTIEP208010636480 i n,
acetic acid 2-brono-ethyl ester (12.0 ng, 8 iut, 0.072 mml, 1.2 equiv;

[ CAS RN 927-68-4]) was added and the rld&eti on mi xture heated by m crowave
10 irradiation to 180 C for 60 mn. Renoval of the solvent m xture under
reduced pressure and purification %&aﬁ{?@ﬁhﬁt've HPLC on reversed phase
(Xterra0 PrepMsC 18, 5 lam 19x50 mmecol um eqU|pped with a Glson Liquid

Handl er 215 aut osan%I( two Rai nin Dynamax0 SD- 300 ng a Sedex ELSD 75
| i ght scetie acigndt{%l[ ?oirdy@mmgxmmdmetﬁzyrbeml-ﬁ@ ihiyelro- aHgr adi ent  of

acet oniglyfihdx@lih- I\A@l}_eegh)qrgt\éyded 8.9 ng (31% of the title conpound as a |ight
yel l ow 15 powder’. "M5°(ISP): 486.1 [MH '. Exanple 141

{442- (2, 5- D chl or o- phenoxy) - pyri di ne-3- cgkbonyl ] - 3, 4-di hydr o- 21- 1- qui noxal i
n-1-yl}-acetic acid ethyl ester 20 uti on of [242,5 -dichloro -pheno
u

xy)-pyridin-3 -yl] -(3 ,4-di hydr 0 xal i n-1- y1) nmet hanone (60 ng,
0.15 mmol, 1.0 equiv; Exarrpl el B drous DMF (0.5 nL) was added

N- et hyl di i sopropyl am ne (96 nyg, 513% ut, 0.]75 mml, 5.0 equiv; [CAS RN
7087-68-5]) and ethyl bronpaceta 1 ng;0 37 |ut 0.33 mmol, 2.2 equiv;
[ CAS RN 105-36-2]) and the reaction % re/h at ed by m crowave irradiation
to 100 C for 2 h. Renoval of the solvent” 25 unhder reduced pressure and
purification by preparative HPLC on reversed phase (Xterra0 WO

201% 04930Méoﬁl?ﬂﬁQﬁﬁ%BG%lﬂdrﬂ;%heﬂi@pwﬁdﬁ& -yB- (Baandihjt&b?ﬂ){-qmncﬁdlmnn

B Hint
S0 Dol M ndh L3Rk, P 8 xR RUCE AR Sy M, B9 oo
det ect adiedelithivinn gluwinitim ay@n@:me?rmyﬁ 0@10@11&5;11 P eijhie; [CABRS 168538 5dEd addthz ny

( 62% %achtiﬁ nhktueestﬁfé%?ﬂnﬂﬂ@%@mhﬂ ARLiYRId P %RRYERY M (12.5R)g, 8460 0307[2M+H1

anpl e
{ 442 ( znraolal @rﬂq@w@{ﬁaﬁ@ AOX P T-H5ril b preadsied andy ey pqetign aighurs bagedby. micRi#sx al i
N- 11y 1lima&igidCtoa®0dCTor 60 §Oh. lenQﬂfaDéf the solvent mixture under reduced pressure and

V1) moOHEHEHIE NS0 TR T RBIverscl Pt (KT RBPRISG 35, 1 RPa MBS DV

(0.5 mcplunasequijthed wikhet Gilbah LLigoidr gl 2il 6 @ufod@npigr, t®0 Riaittin DInddx@SD-, 5. 0

equi v; RN 708/7- 68+ h br I: -.165
oo PR S R 13 B g SIRECEARS SadS UV aort ulitil it
m cr owavai¢nt phdéctenigie { wattoprogidedtemg 23 Ho) af the Kitls opmpiwn asfa leght yeltaw

hydfpx d&/dCOMS (isp): %<8, 1TVRIH] 33 equiv; [CAS RN 1310-73-2]) was added and
t he regctlon 15 m Xxture stlrred at rt over night. Renoval of the sol vent

under reduced pressure and purifi catl on %ﬁreparative HPLC on reversed
phase (XterraO PrepMsC 18, 5 | am ol umm equi pped with a Gl son
Li qui d Handl er 215 aut osanpler, two Ral ni n Dynamax0 SD- 300 punps, a Sedex
ELSD 7944[2gRSsBighloes-phenloxy)pyeitkie-8 Ry iRsiB -3 M- diRY drot 207 )quinh axialing -y} {albetic

gr adi ent (Péth lces}onltrlle / water provided 7.5 ng (22% of the title
compoun a I ht yel | ow powder. M5 20 (I SP): 458.1 [I\/H—I] '. Exanple 143
3-(4-1442- (2 5- D| chl or o- phenoxy) - pyri din

al i ne-1- sulfonylt-phenyl)-propioni coac’

20 To a solution of [2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinoxalin-1-
yl)-methanone (60 mg, 0.15 mmol, 1.0 equiv; Example 122) in anhydrous DMF (0.5 mL) was
added N-ethyldiisopropylamine (96 mg, 129 uL, 0.75 mmol, 5.0 equiv; [CAS RN 7087-68-5])
and ethyl bromoacetate (55.1 mg, 37 uL, 0.33 mmol, 2.2 equiv; [CAS RN 105-36-2]) and the
reaction mixture heated by microwave irradiation to 100 °C for 2 h. Removal of the solvent

car bonyl ] - 3, 4- di hydr o- 2H qui nox

25 under reduced pressure and purification by preparative HPLC on reversed phase (Xterra®



WO 2010/ 049302PCT/ EP2009/ 063649 -118- Step 1:

3-(4-{4-[2-(2,5-D chl oro- phenoxy) - pyri di ne- 3-car bonyl] - 3, 4-di hydr o- 2H qui no
xal i ne- 1swibf2oryad3ophenyl) - propi oni ¢ aci d net hyl ester TeCA/EPRI06IBA9 Of

[ 2- (2, 5-di chl oro- phenoxy) - pyri di n- 3-y1] - (3, 4- di hydr o- 2H qui noxal i n- 1-
y1) - met hanone (80 ngy, 0.2 mml, 1.0 egqli’v; Exanple 122) in anhydrous

di chl ororret hane (2 m.) 5 was added N-ethyl diisopropylamne (51.3 ng, 69

I?)UE 1- ¢ hI ﬂgglmﬁg ﬁ,m[e) mhcér%(?urﬁ}lg(i@ Eée(p‘glfh gldllsgﬁ'g (ﬁ%& ﬂth}ler 2115 autosarngler,[ CAS

RN 374587 Ro5ig P)ynamelx pmmpm a rﬁesimEbSEﬁS rhgéltﬁcdter rand e\Ripnex GHD, 348noval

of the @@h&%%r Ue'lﬁﬁ{ \J&ﬁ@'&'gﬁa‘&le% 8§e§dé{o%1tﬁlkd/ WHE! ﬁrb@f&%él an7 %fb'z%f%{f@ﬁé g HPLC
on reversed ph ase terra0 Pre \/[SQHI%] nm col uim “equi pped with
i ni n

a Gl s&ﬁ@Pﬁ%ﬂ%ﬁ%W@%\’sz&@ﬁ %%%PMS f 10 Dynamax0 SD- 300
punps, a Sedex ELSD 75 lightscatter and a D onex UVD 340S UV detector)
elut3ng with a gradient of acetoni tixahglé 14mter provided 44 ng (35% of the
title conpound as a Iight off-white powder. M5 (ISP): 626.2 [MtH '. Step

2: To .

Ca [ 2- (AR NERGT) ogiimertssarmomall-dgiaydrg- Y- quigpplin- 1y -acede

2H qui gl i ne- 1- sul f ony1} - pheny1l) - propi oni ¢ acid nethyl ester (36 ng,
0.058 mmol, 1.0 equiv) in ethanol (1 m.) was added a 1 M sol ution of sodium
hydroxi de (120 iut, 0.12 mmol, 2.0 egui v; AS RN 1310-73-2]) and the
reaction mxture stirred at rt over might. Renoval of the sol vent under
reduced pressure and purificati in pkeparati ve HPLC on reversed phase

(Xterra0 PrepMsC 18, 5 lam 19x C equi pped with a Glson Liquid
Handl er 215 autosanpler, 20 two R nifn Dynamax0 SD- 300 punps, a Sedex ELSD
75 lightscatter and a D onex UVD or) eluting with a gradient
of acetonitrile / water provided 4. (1399 of the title conmpound as a
light yellow powder. M5 (I1SP): 612. 1 TM¥ '. Exanple 144

(3,4-D hydro-2H quinolin-1-y1)-[2-(2-fluoro-5-trifluoronethyl - phenoxy) - pyri
di n-3- yl] T%'ii&ltib@rtﬁ“fﬂg-(zs dichléroaphe b4 dﬁlf-3-§z@ (gm @h@dmmﬂ @inBxadin=1-1) - (3

R a 0 a0 075 Wit T 8 AIRE Fatmeieacny In el Pagr -5 Ga
mTDI hd&echﬁwthyldl[sﬁpﬁpﬁ‘dnﬁnﬂélmﬁg,géqm 0|.3‘7 Saniny J 5dusquing [ GASERN 0087685 was
added GAE Y ThroNBaeQ4 Y (948302 TS T EBARS YR$3842 quit e as RN 105-36-2]) and the

reaction mixture heated by microwave irradiation to 100 °C. After 2 h, a 5 M solution of sodium
hydroxide (0.5 mL, 2.5 mmol, 33 equiv; [CAS RN 1310-73-2]) was added and the reaction

15 mixture stirred at rt over night. Removal of the solvent under reduced pressure and purification
by preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column
equipped with a Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps,
a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of
acetonitrile / water provided 7.5 mg (22%) of the title compound as a light yellow powder. MS

20 (ISP): 458.1 [M+H]".

Example 143

3-(4-{4-[2-(2,5-Dichloro-phenoxy)-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxaline-1-
sulfonyl}-phenyl)-propionic acid

OQ
—
r Y o

\N 0 k/N\S
Cl

OH



carbonate (176 ng, 0.54 mmol, 3.0 equiv; [CAS RN 534-17-8]) and

tetraki s(acetonitrile)copper(l) hexafl uorophosphate (20.1 ng, 0.054 nmol,

0. 3 equi WOR2OAB4PRN264443- 05-6] ). The reacti on m xture wasThPatoweisyo

m crowave irradiation to 150 C for 1 h. Purification by preparative HPLC on
reversed phase (XterraO PrepMsC 18, 5-11&m 19x50 nm 5 col um equi pped with
a Glson Liquid Handl er 215 aut osanpl er, two Rainin Dynamaxo SD- 300 punps,

a Sedex %%45429 20) A , AT A iht-19
vvlthagradl 2 We V ; s |l e
conpouﬁd_@lsihphﬁgAbLMEIOMm@C%mﬁtﬂwlm(l SP) 417. 4 [M+H] ' Exarrpl e 145 10

2- (2, 5-Di chl oro- phenoxy) - 5-fl uor o- N- (2- met hoxy- pyri di n- 3-y1) - N- et hyl - ni cot
|2n(ar2n ge Oclr;l“logdr-:{ghﬂtk‘lnldf 9.2, BL(f?cl:Iﬂg()lro(C)ﬂhre]nocx y)-p -gﬁgﬁ‘l §-9c]l-{t3|148&gh9ciro -2H-quinoxalin-1-
u [ i ni i
equi v; ¥ @Fﬁ%‘ﬁ%o%cpi é%l}lﬂioh iﬁw dexemtpig %51 §hx%%u8éh?}§%rome%e @)
l;l(-)gt?_ﬁ)élvﬁhslaad)ﬁ N@ﬂ}ﬂdﬂSﬂ@O@?&&lﬁ@(SlZﬁﬁg} 65t ]..LL 10.6mniotpl .0 cQuif; FOAS RN TEBASSRN
u
Taggos- 1ok PO A0 BB Rom i Sp TR o F T B E Y 2 Rl ToRuvSIGAS no- 2.
met hox;&NBVﬁ 3 eDX-8P andj theQea@ionmokiurd stRreglopyirtvg vef TRt RNNRO2I6H-tB8sotygnt wader
dded i }
ot r act e pleraPGaft i ol WOURB AL 30k vl iﬁdﬁ%‘a@ Gl SRSt s «
50 ml) > #Hel TSR salugrRminy op NadesGHneddpigdiandips §A5 aptsansplps, &1@ Radwbyed

bydﬁ)/amynagia@@ mden ﬁ@lgyc‘ae%dlak &3 SW S sdah@r SAUIBIgeRTIVDB4S U\ua&ea&)
redl Sso ve |

f this so sodi um h i de
(55 & auiting vl sgenoSehaiy dsrraute] ShmigSsAMaE e Tor OB e o 1
[ CAS RM Eﬁélﬁwﬁﬁte]a]o)zvdaﬂMsommmzme{HB 7 ng, 41 iut, 0.66 mmol, 2.0 equiv;
[ CAS RN 74-88-4]) and the reaction m xture stirred at rt for 30 mn.
Purifi ?%d on by preparative HPLC on reversed phase (Xterra0 PrepMsC 18, 5
lam 1 0 mm col um equi pped with a Glson Liquid Handl er 215 autosanpl er,
two Rainin 25 Dynamax0 SD- 300 punps, a Sedex ELSD 75 lightscatter and a
Di onex UVDTRa0mspansigatodt@r - Br@gg) ighlare-phepogy kpirédinc-gicadeny ldi4-dihydror

Wat By PIFOYhid6hlia8- 1Ssuldn %% ﬁ%nﬂﬁ it hdi€ ntempeusa3 oM, (0.3R) mmd2 3. PeduMhH]
- WO, Zoianocﬁ?%&z)l:\gg/ a solu?f?l of sodium hydroxide (120 uL, 0.12 mmol, 2.0 equiv;

n et

[CAS RN 1310-73-2]) and the reaction mixture stirred at rt over night. Removal of the solvent

under reduced pressure and purification by preparative HPLC on reversed phase (Xterra®

PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215 autosampler,
20 two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 3408

UV detector) eluting with a gradient of acetonitrile / water provided 4.5 mg (13%) of the title

compound as a light yellow powder. MS (ISP): 612.1 [M+H]".

Example 144

(3,4-Dihydro-2H-quinolin-1-yl)-[2-(2-fluoro-5-trifluoromethyl-phenoxy)-pyridin-3-yl]-
25 methanone

To a solution of (2-chloro-pyridin-3-yl)-(3,4-dihydro-2 H-quinolin-1-yl)-methanone (50 mg,
0.18 mmol, 1.0 equiv; Example 6, Step 1) and 2-fluoro-5-trifluoromethyl-phenol (42.1 mg, 0.23
mmol, 1.3 equiv; [CAS RN 141483-15-0]) in anhydrous toluene (0.5 mL) was added caesium



-120- Exanpl e 146

N- (2, 6-Di chl or o- 3- net hoxy- pheny1l) - 2- (2, 5- di chl or o- phenoxy) - 5-f | uor o- N- net hy
| ni cot i nawD@e10/@9Beep 1: 2-(2,5-Di chl oro- phenoxy) - 5- f | ueCoAPR@ON6ISBY |

chl ori de To a solution of 2-(2,5-dichloro-phenoxy)-5-fluoro-nicotinic

acid (2.14 g, 7.08 mmol, 1.0 equiv; ExHf¥ple 80, Step 1) in dichloronethane

(15 n.) was added thionyl chloride (16.4 g, 10 ni, 138 nmmol, 19.5 equiv;

[CAS RN ALAS:0P1L) GA LG € 6aghiof 14 Kk, Degpedgto reflux for 2 h. ‘The

reacti s 'concentT uced pressure and remaining
t hi ony|tetcalﬂl&ﬁfrqeumnmdr)¢®mx£9dleb§/ﬂlapz@ph0@pha¢e @ioslt ing] GO5bmnlih3 carivelferS Rie

crude mRugs b§|6%)\"@ﬁe HSfor &1§tﬁ'1% M%%H%Wﬁcfo%% EPistloRRo Wb POYS, T HI t her
purlflcatlon To a sol ut

2- (2, 5- alrlélﬁﬁltmnobmép%%we HPE¢ @arr%mafreédthﬁ%@itm&@ SFSPAESE 78, By 1 90 02mMymp) |
1 0 53ql¢bl7(1)m1 duaspay ites G ifuidlandes 226 de@d sdinsith) yivel Riai@p Dgpytham 8O- ( 155

- ai oA B %é%ﬂﬁé@%%ﬁ@@&%ﬁgﬁg gl Diopes UGB EOSTSH D glyting ithns
55285- 48adidnt ol acktdthizile ewetier provivics t50meg ®t7i°/6)roefcﬂhesantler ¢onmoend as ghight yedlotvhi s

sol uti Yag d dride (20.6 ng, 0.48 mmol, 2.0 equiv; 55%
free- fﬁggﬁn Sgﬂﬁﬁ 4ﬁﬁp]@$gied with oil; [CAS RN 7646-69-7]) and i odonet hane

(68.2 ng, 29iut, 0.48 nmmol, 2.0 equiv; CAS RN 74-88-4]) and stirring of
the reaction mixture at rt continu&safe P 2 h. Reroval of the sol vent
m xture under reduced pressure and purification by preparative HPLC on

r eVEy s Qd(2phiBs¢hldrst ern% E5- RS- ME-metH ix i pyt RS- IVINC flethi-néébtinanfide W t h a
G | son L|qU|d Han 8{5 aut osanpl er, t&g”halnln Dynanmax0 SD- 300 punps, a

Sedex ELSD 75 Ilghtscatter and a Dionex UDs340S WV detector) eluting with
a gradient of acetonitrile / water proyjided 81 ng (7% of the title
conpound as an off-white povvder.F N’E;z% 9 25 [MtH '. WO

2010/ 049302PCT/ EP2009/ 063649 -121- npll e AT

[ 2- (2, 5- Di chl or o- phenoxy) - 5- f | uor o- B ricdi n<3-y1] - (3, 4- di hydr o- 2H qui noxal i n
-1-yl)- net hanone \1:51\

Cl

To a solution of 2-(2,5-dichloro-phenoxy)-5-fluoro-nicotinic acid (100 mg, 0.33 mmol, 1.0

equiv; Example 80, Step 1) in anhydrous DMF (1 mL) was added N-ethyldiisopropylamine (213
mg, 282 uL, 1.65 mmol, 5.0 equiv; [CAS RN 7087-68-5]) and HATU (151 mg, 0.40 mmol, 1.2

15 equiv; [CAS RN 148893-10-1]) and the reaction mixture stirred at rt. After 1 h, 3-amino-2-
methoxypyridine (49 mg, 0.40 mmol, 1.2 equiv; [CAS RN 20265-38-7]) was added and stirring
at rt continued over night. The reaction mixture was extracted from a sat. solution of NaHCO3
(100 mL) with dichloromethane (3 x 50 mL), the combined organic phases dried over MgSQy,
the solvent removed by evaporation under reduced pressure and the crude reaction mixture

20 redissolved in DMF (1.5 mL). To this solution was added sodium hydride (28.6 mg, 0.66 mmol,
2.0 equiv; 55% free-flowing powder moistened with oil; [CAS RN 7646-69-7]) and iodomethane
(93.7 mg, 41 uL, 0.66 mmol, 2.0 equiv; [CAS RN 74-88-4]) and the reaction mixture stirred at rt
for 30 min. Purification by preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um,
19x50 mm column equipped with a Gilson Liquid Handler 215 autosampler, two Rainin

25 Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector)
eluting with a gradient of acetonitrile / water provided 28.5 mg (20%) of the title compound. MS
(ISP): 422.0 [M+H]".



5The title conpound was prepared in analogy to Exanple 146, Step 2,
repl aci ng 2, 6- dichl oro- 3-net hoxy-phenyl am ne with
1, 2, 3, 4- tworatwdeam2qui noxal i ne ([ CAS RN 3476-89-9]). NSPCTEPRo09ALEIB [ M-H]

‘. Exanple 148
142- (2, 5- Di chl or o- phenoxy) - 5- f | uor o- pyk20ei ne- 3- carbonyl ]-1, 2, 3, 4-tetrahydro
-qui noline-4- 10 carboxylic acid nethyl ester To a solution of

2- (2, 5-di chl or o- phenoxy) - 5-f | uor o- %53ﬁ§%99M% chloride (48.1 ng, 0.15 mol,
1.0 equiv; Exanple 146, Step 1) in an rous DMVF (1 nL) was added
Net hyl di i sopropyl am ne (97 ng, 128 iut, 0.75 mmol u [ CAS RN
7087- 68Y-63,9-Diglfongs3 J!nghgmpbemylhwaﬁdhqmowbphmaxzy)éaﬁlmgvﬂn,etbﬂ d met hyl
ester (mdotfhafide 0- 165 mmol, 1.1 equiv; [CAS RN 68066-85-3]) and the
reaction mxture stirred at rt for 2 h. Removal of the sol vent mxture
under reduced pressure and purification by Qbeparative HPLC on reversed
phase (Xterra0 PrepMsC 18, 5 lam 19x50 nm gol um equi pped with a G| son
Li qui d Handl er 215 autosanpl er, two RaigfinBynamax0 SD-300 punps, a Sedex
ELSD 75 lightscatter and a Dionex 2Q UVD 34 UV detector) eluting with a
gradi ent of acetonitrile / water ' E 971 ng (13% of the title
conpound as a |light yellow solid. ). a475.1 [MtH . WD
2010/ 049302PCT/ EP2009/ 063649 - 122-
1-[ 2- (2, 5- Di chl or o- phenoxy) - 5-f | uor% i di ne- 3-carbonyl]-1, 2, 3, 4-t et r ahydr
o- qui nol i ne-4- carboxylic acid nethyl jler 5The title conpound was
prepared in anal ogy to Exanple 148 replaci®ig 1, 2, 3, 4-t et rahydro-
qgui nol i ne-4-carboxylic acid nmethyl ester with
4, 5-3li lyely Dy 3-Olichidro Ihaheii) Foft@rb ot heAThRNide6721- 86-9] ) . M5 (I SP):
454. 0 [MtH '. Exanple 150
I(ﬁ o%?lpg P?é?éﬁﬁ%’l@p?pﬁég({zﬁéﬁﬁ %Jol ]rp] e)%%lxgr) 5 :hu&:r[ -nl[:oztuglcz ’ac51dc&(f!4q |g95.88 %ﬂ%o’l?i‘.%) o-f
equiv; Example 80, Step 1) in dichloromethane (15 mL) was added thionyl chloride (16.4 g, 10

mL, 138 mmol, 19.5 equiv; [CAS RN 7719-09-7]) and the reaction mixture heated to reflux for 2

h. The reaction mixture was concentrated under reduced pressure and remaining thionyl chloride

10 removed by azotropic distillation with toluene. The crude material was used in the consecutive

reaction step without further purification.
Step 2:

To a solution of 2-(2,5-dichloro-phenoxy)-5-fluoro-nicotinoyl chloride (76.6 mg, 0.24

mmol, 1.0 equiv) in anhydrous DMF (1 mL) was added N-ethyldiisopropylamine (155 mg, 205

15 uL, 1.2 mmol, 5.0 equiv; [CAS RN 7087-68-5]) and 2,6-dichloro-3-methoxy-phenylamine (50.7
mg, 0.264 mmol, 1.1 equiv; [CAS RN 55285-43-3]) and the reaction mixture stirred at rt over
night. To this solution was added sodium hydride (20.6 mg, 0.48 mmol, 2.0 equiv; 55% free-
flowing powder moistened with oil; [CAS RN 7646-69-7]) and iodomethane (68.2 mg, 29 uL,
0.48 mmol, 2.0 equiv; [CAS RN 74-88-4]) and stirring of the reaction mixture at rt continued for

20 2 h. Removal of the solvent mixture under reduced pressure and purification by preparative
HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a
Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD
75 lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile /
water provided 8.1 mg (7%) of the title compound as an off-white powder. MS (ISP): 490.9

25 [M+H]".



To a sol ution of

[ 2- (2, 5-di chl or o- phenoxy) - 5-fl uor o- pyri di n-3-y1] - (3, 4-di hydr o- 2Hqui noxal i n-
1-y1) - metwarrorna49®2. 3 ny, 0.125 mmol, 1.0 equiv; Exanpl @eCIAPRowo6IsRe hanol
(0.5 nL) was added cycl obutanone (188 ng, 0.2 nmL, 2.68 mmol, 21.4 equiv;

[ CAS RN 1191-95-3]), 15 acetic acid (28lpg, 27 iut, 0.5 nmol, 4.0 equiv;

[ CAS RN 64-19-7]) and the reaction m xture stirred at rt. After 90 m n,

sodi um cyanobor ohydri de (15.7 ny, %k§?1q¥9ﬁ7 2.0 equiv; [CAS RN
25895-60-7]) was added and stirring a P§ "tontinued for 18 h. Renoval of
the sol vent mixture under reduced pressure and purification by preparative
HPLC or21(20dPishlorgiphenoxyXiSeHueaio-prédinecyl-€3,43lihydho- 2/ mdnoxalinol-vbm  equi pped
W th afdihgRéhd-i qui d Handl er 215 autosanpler, 20 two Rainin Dynanmax0 SD- 300
punps, a Sedex ELSD 75 lightscatter and a D onex UVD 340S UV detector)
eluting with a gradient of acetonitrile / er provided 3.3 ng (6% of the
title conpound. MS (1SP): 474.1 [MH . 010/ 049302PCT/ EP2009/ 063649
-123- Exanple 151 P N

[ 2- (2, 5-Di chl oro- phenoxy) - 5-fl uor lpy ide%/ y1] - (4-furan-3-yl net hyl- 3, 4-di
hydr o- 2Hqui noxal i n- 1-y1) - met hanone N5T® a “Sol uti on of

[ 2- (2, 5-di chl or o- phenoxy) - 5-fl uor o- kdi n- 3-y1] - (3, 4-di hydr o- 2H

gui noxal i n-1-y1) - met hanone (25.1 ng, 6 nmol, 1.0 equiv; Exanple 148) in
anhydrous DMF (1 nlL) was added furan- arbal dehyde (23.1 ng, 20iut, 0.24
mol , 4.0 equiv; [CAS RN 498- 60-2]), dibutyltin dichloride (1.8 ng, 0.006

nmol, 0.1 ui ve [ CAS 683- 18- and phenyl silane,(13.0 iut, 0.12
molS 2.0 dait cpeRand Rorersed i ey B Rl e S b0 2 e ins et ed by
m cr owahahldrpflachicdibkpiphtyldbide & ifhol,2,3 5H-teirahydReqonakalofke (GBS RN §4H-89PKt ur e
under ?gg . Plgessrgrand purification by preparative HPLC on reversed
phase (Xterra0 éfe 18, 5 lam 19x50 nm col umm equi pped with a Gl son

Li qui d Handl er 215 aut osanpler, two Rainin Dynamax0 SD- 300 punps, a Sedex

ELSD 75 lightscatter and a Di onex B¥@mMOBI&/ detector) eluting with a
gradi ent of acetonitrile / water provided 5.4 ng (18% of the title 15

Cormound[za@,amdmwmﬁdnb@yv-mhb%-pﬁzﬁd{dewﬁrb@a?l]a,z,uﬂuktr'ahy@oa@mhenﬂm-
(4- cloagt bneg@yl- 4- di hydr o- 2H qui noxal i n-1-y1)-[ 2- (2, 5-di chl or o- phenox
y)-5f 18 ‘3§’FP dPﬁiy! hanone 0 FN |

0
OO
— O
N o]
CI\©\ o]

Cl

To a solution of 2-(2,5-dichloro-phenoxy)-5-fluoro-nicotinoyl chloride (48.1 mg, 0.15

mmol, 1.0 equiv; Example 146, Step 1) in anhydrous DMF (1 mL) was added N-
ethyldiisopropylamine (97 mg, 128 uL, 0.75 mmol, 5.0 equiv; [CAS RN 7087-68-5]) and

15 1,2,3,4-tetrahydro-quinoline-4-carboxylic acid methyl ester (31.6 mg, 0.165 mmol, 1.1 equiv;
[CAS RN 68066-85-3]) and the reaction mixture stirred at rt for 2 h. Removal of the solvent
mixture under reduced pressure and purification by preparative HPLC on reversed phase
(Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215
autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex

20 UVD 340S UV detector) cluting with a gradient of acetonitrile / water provided 9.1 mg (13%) of
the title compound as a light yellow solid. MS (ISP): 475.1 [M+H]".



NO Cl C WD 2010/ 049302PCT/ EP2009/ 063649 -124- Exanpl e 153
[ 2- (2, 5-Di chl oro- phenoxy) - 5-fl uoro-pyridin-3-yl1] -
[ 4- (3, 3, wonrzbfoad4e300- pr opyl) - 3, 4- di hydr 02H qui noxal i n- 1- PCprPRivR063sed 5The
title conpound was prepared in anal ogy to Exanpl e 151 repl aci ng furan- 3-
car bal dehyde with 3,3, 3-trifl uoro-propiZ@nal dehyde ([ CAS RN 460-40-2]). MS
(1SP): 486.3 [MtH '. Exanple 154
{442- (2, 5-Di chl or o- phenoxy) - 5- f | uorQ-RYhLI dide- 3- car bonyl ] - 3, 4-di hydr o- 2H qu
inoxalin-1- 10 ylt-acetic acid et h)%q‘a%léeﬂd] To
[ 2- (2, 5-di chl oro- phenoxy) - 5-f | uor o- pyri di n- 3- ylh- (3,4-di thr 0- 2H-qui noxal i n
- 1- y1) -1-Ref2ifaPisidoroageneyy)- B lnpmo-priilines3-carbguy - 1,53 4rigtrahydipyqwinelingtded a
50% solchtpRF1ieheidl Oyl bsteraci d ethylester in toluene (1.03 g, 1 ni, 1.913
mmol, 4.0 equiv; [CAS RN 924-44-7]), 15 dibutyltin dichloride (14.6 ny,
0.048 mml, 0.1 equiv; [CAS RN 683-18- %]) phenyl sil ane (103. 8 ng,
118iut, 0.956 mmol, 2.0 equiv; [CAS RN|694 1]). The reaction m xture was
heat ed by m crowave irradiation V@O m n. Renoval of the sol vent
m xt ure under reduced pressure an |p,u i filcaty on by preparative HPLC on
reversed phase (XterraO PrepMsC 18, N5 1@am19x50 nm col umm equi pped with a
G lson Liquid Handl er 215 aut osanpla WO inin 20 Dynamax0 SD- 300 punps,
a Sedex ELSD 75 lightscatter and a Di @ UVD 340S WV detector) eluting
with a gradient of acetonitrile / wateérprevided 82.7 ng (34% of the title
compound as a light yellow solid. M5 (ISP): 504.3 [MtH '. WO
20105[ 049302['?16 1/‘[1?:(:)%81%81/119(? v:?’/gs4 &eﬁa]igé in a%)é%%gltg E}(gr?lple 148 replacing 1,2,3,4-tetrahydro-
quinoline-4-carboxylic acid methyl ester with 4,5-dihydro-pyrrolo[1,2-a]quinoxaline ([CAS RN

56721-86-9]). MS (ISP): 454.0 [M+H] .

Example 150

(4-Cyclobutyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-

preed
@,

To a solution of [2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2 H-
quinoxalin-1-yl)-methanone (52.3 mg, 0.125 mmol, 1.0 equiv; Example 147) in methanol (0.5
mL) was added cyclobutanone (188 mg, 0.2 mL, 2.68 mmol, 21.4 equiv; [CAS RN 1191-95-3]),
15 acetic acid (28 mg, 27 uL, 0.5 mmol, 4.0 equiv; [CAS RN 64-19-7]) and the reaction mixture
stirred at rt. After 90 min, sodium cyanoborohydride (15.7 mg, 0.25 mmol, 2.0 equiv; [CAS RN
25895-60-7]) was added and stirring at rt continued for 18 h. Removal of the solvent mixture

10 3-yl]-methanone

under reduced pressure and purification by preparative HPLC on reversed phase (Xterra®
PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215 autosampler,

20 two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 3408
UV detector) eluting with a gradient of acetonitrile / water provided 3.3 mg (6%) of the title
compound. MS (ISP): 474.1 [M+H]".



{442- (2, 5- D chl or o- phenoxy) - 5-f | uor o- pyri di ne- 3- car bonyl ] - 3, 4- di hydr o- 2H qu
inoxalin-1- yl}-acetic acid 5To a solution of {4- [2-(2,5-dichloro -pheno
xy)-5 - fwoapw/q@yinedi ne-3 -carbonyl] -3 ,4-di hydro - 2HPquiRrRO0RI063649 - y1}
-acetic acid ethyl ester (82 ng, 0.163 mmol, 1.0 equiv; Exanple 154) in THF
(1 m.) was added a 5 M sol ution of sodi2im hydroxide (0.5 nL, 2.5 nmmol, 15
equiv; [CAS RN 1310-73-2]) and the reaction m xture heated by m crowave
irradiation to 120 C for 30 mn. 3} t he sol vent under reduced
pressure and purification by prepar I C on 10 reversed phase (Xterra0O
PrepMsC 18, 5 Iam 19x50 nm col um equi pped with a G |son Liquid Handl er
215 aut[éé&ﬁﬂ?l@hlorememm&ﬂwwapmnﬁl%@@fw@p%-ylraet!mhéﬁ -dihwiyo72f1-

i ghts ﬁ@{allﬁrldy ntRseneUVD 340S UV detector) eluting with a gradi ent of

acetonitrile / er provided 7.5 ny (10@@ of the title conmpound as a |ight
yel | ow powder . NB (1SP): 476.0 [ M+H| ,qole 156 15

3-1442-(2,5-Di chIoro-phenoxy)-S- | uor ne- 3- car bonyl] - 3, 4- di hydr o- 2H
gui noxal i n1-y1}-propionic acid To a solution of [242,5
-dichloro -pheno xy)-5 - fluoro- p I] (3 4-di hydro -2H

qui noxalin- 1 -yl1)-nethanone (25. 1 0 1.0 equiv; Exanple 147)

i n anhydrous DMF 20 (1 nl) was add®! h| Iunnlun1hydr|de (2.3 ng, 0.06

mmol, 1.0 equiv; [CAS RN 16853- 85- 3] reaction mxture stirred at
rt. After 30 mn, 3-brono-propionic acid thyI ester (13.0 ny, 10 iut,
0.072 mml, 1.2 equiv; [CAS RN 539-74-2]) was added and the reaction

m xtur e hedbedsohyiomod r{@vw@\seditlilomdplanooy)-3-udotpycidims-y3P(3M-dihyRendial of the

R R e e L
18, 5 AmL)1owsGdsehiucel &Wb@lqi@hm@e(&wrngs 28 1G5, 10s%hmmiody i tiedavid CéS RY3198-
aut osagpl A5 qilhelifFAl NN NBTRXQ. @%rﬁ%l RUMBRsy FCREARY BbSR. [i5ahd ght scat ter

eluting with radi ent of acetonitrile

I wat ePhphdviiage §1320 mgmds @éo/& 181mrf1%1e210| LTS &%%@%6 4334 1) ITYntcamrPWRBIIE. VB
(I SR) : vab®estel |rﬂ1crowaﬁ£ii*6dﬂiﬂit©nl5?50 °C for 15 min. Removal og the solvent mixture g
3-1442- oro e uor o 3-carbo ydr o- 2H
aui nox iy Fe et pRR IR Bicdn eV Reshubits FUES o FRaReT P Bty Chlor o
- pheno PxgyMSC-18f 5 por, d9x30r indi col@mn pljjippdd3with a diilsyal Laqui®Handler 215 autosampler,

two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S

UV detector) eluting with a gradient of acetonitrile / water provided 5.4 mg (18%) of the title

15 compound as a light yellow solid. MS (ISP): 498.3 [M+H]".

Example 152

(4-Cyclobutylmethyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-5-fluoro-
pyridin-3-yl]-methanone

20 The title compound was prepared in analogy to Example 151 replacing furan-3-
carbaldehyde with cyclobutanecarbaldehyde ([CAS RN 2987-17-9]). MS (ISP): 486.3 [M+H]".



10 qui noxal i n-1-y1)-nmethanone (25.1 ng, 0.06 nmmol, 1.0 equiv; Exanple 147)
ina 1.1 mxture of THF and water (1 nlL) was added 2-net hyl - 3- oxo- propi oni c
aci d net hwb 2es@930£27.9 ng, 0.24 mmol, 4.0 equiv; [CAS RNTAPENWS/063649] ),

di butyltin dichloride (1.8 ng, 0.006 mmol, 0.1 equiv; [CAS RN 683-18-1])
and phenylsilane (13.0 ng, 15 iut, 0.124mmol, 2.0 equiv; [CAS RN 694-
53-1]). The reaction m xture was heated by m crowave irradiation to 150 C
for 1.5 h. Renoval 15 of the sol ve%amﬁé PE£ under reduced pressure and
purification by preparative HPLC on reversed phase (Xterra0 PrepMsC 18, 5

l am 19x50 mm col uim equi pped with a Glson Li %ui d Handl er 215 aut osanpl er,
t wo Rai[2\1'(ASQwth-mhgmmﬁ?ﬂmmspyrahsehm-[EQ;@) 7aifluogpripsepyh-8y4-dihydeo-Di onex
UVD 34Q$1_§l}{id$§§§,g_t1 1)-nfkidiriong Wi th a gradient of acetonitrile / water
provided 2.2 ng (7% of the title conpound as a light yellow solid. M
(I1SP): 504.0 [M+H] '. 20Exanpl e 158

4-1442- (2, 5-Di chl or o- phenoxy) - 5-f | uorjp- pi ne- 3- car bonyl] - 3, 4- di hydr o- 2H
qui noxal i n1-y1}-butyric acid et 5] O 2010/ 049302PCT/ EP2009/ 063649
-127- (1 nmL) was added sodi um hydrisde (1ON3 mg, 0.24 mmol, 2.0 equiv; 55%
free-fl owi ng powder noistened wt oin; [ CAB RN 7646-69-7]) and the
reaction mxture stirred at rt. A h, rono- butyric acid ethyl
ester (545 ng, 400iut, 2.80 mmol, k{ﬁe ui v;g [ CAS RN 2969-81-5]) was added
and stirring continued under n crowave ating to 120 C for 30 mn. Renoval
of the 5 solvent m xture under reduced pressure and purification by

prepar at i vahelfke compoenew setepdiad & dnftogyta ExkRnplRNBC rdffacibe haan-319x50 mm

oynammso 556 Blige™ GrBRlp Rl B ERS KT B AT R ek 6D 3aos

UV det édtidt]). eluting with a gradient of acetonitrile / water provided 5.5
mg (99 of the title conpound as a light yellowoil. M (ISP): 532.2 [ MtH]

10Exanpl e 159 Example 154 _
5-1442- (2, 5- D chl or o- phenoxy) - 5-fl uor o- pyri di ne- 3- car bony1] - 3, 4- di hydr o- 2H

qui noxal inl-yi}-pentanoic acid ethyl ester N N 0. dC . The title
corrpou%ﬂ'[ % %,%ph}héﬁ!szr edheRo%y -aﬁ-@w@v@%&%w&wﬁ-@ﬁr%yﬂ@-&ffm%xaﬁwi,-ri c
15 HEi dlleadeyic aekl @hyléstdr 5- br onp- pent anoi ¢ acid ethyl ester ([CAS RN
14660-52-7]). M5 (ISP): 546.3 [ MtH Exanple 160

6-1442- (2, 5- Di chl or o- phenoxy) - 5- f | uor g- p/@i ne- 3- car bonyl] - 3, 4- di hydr o- 2H

qui noxal i n1-y1} - hexanoi ¢ acid nethyl st
YN

N"~0 K/Nl
CI\©\ 00
o N
To [2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2 H-quinoxalin-1-yl)-
methanone (200 mg, 0.478 mmol, 1.0 equiv; Example 147) was added a 50% solution of
glyoxylic acid ethylester in toluene (1.03 g, 1 mL, 1.913 mmol, 4.0 equiv; [CAS RN 924-44-7]),
15 dibutyltin dichloride (14.6 mg, 0.048 mmol, 0.1 equiv; [CAS RN 683-18-1]) and phenylsilane
(103.8 mg, 118 uL, 0.956 mmol, 2.0 equiv; [CAS RN 694-53-1]). The reaction mixture was
heated by microwave irradiation to 100 °C for 30 min. Removal of the solvent mixture under
reduced pressure and purification by preparative HPLC on reversed phase (Xterra® PrepMSC 18,
5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215 autosampler, two Rainin
20 Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector)

cluting with a gradient of acetonitrile / water provided 82.7 mg (34%) of the title compound as a
light yellow solid. MS (ISP): 504.3 [M+H]".



20 The title conmpound was prepared in anal ogy to Exanple 151

repl aci ng furan-3- carbal dehyde with adi pic sem al dehyde nethyl ester ([CAS
RN 6654- 380Qpy0/04p482( |1 SP) : 546.3 [ MrH WO 2010/ 049302 PCPCERZOG9/06553649
-128- Exanple 161

6- 1442- (2, 5- Di chl or o- phenoxy) - 5- f | uor ek29yri di ne- 3- car bonyl ] - 3, 4-di hydr o- 2H
qui noxal i n1l-yl}-hexanoic acid 5The title conpound was prepared in anal ogy

to Exanpl e 157 repl acing 2-nmet hyl- ?é%ﬁﬁﬂhﬂggplonic acid nethyl ester with
adi pi c senlaldehyde met hyl ester ( 54-36-0]). M5 (ISP): 532.2
M-H] nple 162

[ :

4-1442 {(1ZZSZQQwhbr@rppn@w;ﬁ)ﬂsomrm«bnp@rmbmlkwadmdm JH3winexHipdt-o- 2H-
qui noxahi-n&e atigear bonyl } -benzoic acid nmethyl ester To a solution of

[ 2- (2, 5-di chl or o- phenoxy) - 5-f | uor o- pyri di n-3-y1] - (3, 4-di hydr o- 2H

qui noxal i n- 1-y1) - met hanone (52.3 nmg, 125mol, 1.0 equiv; Exanmple 147) in
anhydrous DVF (1 nlL) was added et hy chlggﬁropylanlne (65 ng, 85 iut, 0.5
nol , 4.0 equiv; [CAS RN 15 7087> 4- chl or ocar bonyl - benzoi c aci d

e [ CAS RN 7377-26-6]). The

nmet hyl ester (29.8 ng, 0.15 mol, ﬁ/

reaction m xture was heated by ni@ owqve &égﬁdlatlon to 120 C for 15 mn.
Removal of the solvent mixture un&& gwessure and purification by
preparative HPLC on reversed phase ( O PrepMsC 18, 5 am 19x50 nm
col um equi pped with a G lson Liquid HanGFer 215 aut osanpler, two Rainin
Dynamax0 SD- 300 punps, a Sedex ELSD 20 75 lightscatter and a D onex UVD
3403 UV deflectsotukioalofit{ #-fig-(NStdictHorgrdhen)- Soﬂu(ﬁcqiyﬁdmrera’ tabdnyhps ardilpydoyd ded

7 8 gy 2&11 /%oxahn- 1h§1}t a{cteélc a&id n&y?es?eret§2 mgwﬁll%g npmV\fd?rO equiv; Exam%le l%%j 0 [MH]

THF (1 mL) was added a 5 M solution of sodium hydroxide (0.5 mL, 2.5 mmol, 15 equiv; [CAS
RN 1310-73-2]) and the reaction mixture heated by microwave irradiation to 120 °C for 30 min.
Removal of the solvent under reduced pressure and purification by preparative HPLC on

10 reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid
Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter
and a Dionex UVD 340S UV detector) cluting with a gradient of acetonitrile / water provided 7.5
mg (10%) of the title compound as a light yellow powder. MS (ISP): 476.0 [M+H] .

Example 156

15 3-{4-[2-(2,5-Dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxalin-

ol
CI\@CI rc)o

To a solution of [2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2 H-
quinoxalin-1-yl)-methanone (25.1 mg, 0.06 mmol, 1.0 equiv; Example 147) in anhydrous DMF
20 (1 mL) was added lithium alumnium hydride (2.3 mg, 0.06 mmol, 1.0 equiv; [CAS RN 16853-
85-3]) and the reaction mixture stirred at rt. After 30 min, 3-bromo-propionic acid ethyl ester
(13.0 mg, 10 uL, 0.072 mmol, 1.2 equiv; [CAS RN 539-74-2]) was added and the reaction

mixture heated by microwave irradiation to 150 °C for 30 min. Removal of the solvent mixture

1-yl}-propionic acid ethyl ester

under reduced pressure and purification by preparative HPLC on reversed phase (Xterra®



WO 2010/ 049302PCT/ EP2009/ 063649 -129- Exanple 163

[ 2- (4- Bronp- 2, 5-di chl or o- phenoxy) - pyri di n-3-y1] - (4-cycl opropyl- 3, 4-di hydr o-
2Hqui noxawore/o4d302 et hanone 5 Step 1: PCT/EP2009/063649

2- (4- Brono- 2, 5-di chl or o- phenoxy) -ni coti nic acid To a sol ution of
2-chloro-nicotinic acid (100 ng, 0.64-IRfel, 1.0 equiv;, [CAS RN 2942- 59-8])
and 4- brono- 2, 5-di chl or o- phenol (184 ng 0.76 mml, 1.2 equiv; [CAS RN

1940 43} %d})lst’lsts) @g@g@@ém@@ﬁ § 8 &ﬁﬁ? EBS?E@?‘?%%?? &5%1 EHEOSagnPEe?,)
noxat | e b aya@@a@ﬂmgoo puris, isHcx BLSDEGiehiscaerpOAS DipnGAAND. OS] )
The T eq0y 4ORC XAt WiPa DRRIGToPXolinFRAY Rl fibadbat IRy 9ol danCrlier 1 h.

The sol vent was evaporate duced pressure and theé crude reaction
pr oducﬁO%RWWh@t\RﬁQ"é‘FO‘({M§ (B): ASHINTEE to pH 1 by addition of a
solution of 1 MHCL and extracted with ethyl acetate (3 x 100 nL). The
contd ned organi c phases were dri ed BExuaipld®$04 and the product purified by
silica colum chromatography using a MPLC system (Combi Fl ash 15 Conpani on,

170"y by o DRhuer i BoRlRS b BoriiCy-PACHRY G iy B AR £
DVBO) : 16y1?-22111e(hd’!}pr01ﬁ017i.c@ddz J= 4.8 Hz, 1H), 7.42 (s 1H), 7.76 (s, 1H),
8.29 (dd, J= 4.8 Hz, J= 1.9 Hz, 1H), 8.50 (dd, J= 7.7 Hz, J= 2.0 Hz, 1H).

M5 (ISN): 362.0 EMH . Step 2: 20To apso { on of
2- (4-brono- 2, 5-di chl or o- phenoxypg_- nicq iu@ci d (50 ng, 0.14 mmol, 1.0
equi v) in anhydrous dichloroneth ne\(l.NS ) was added

N- et hyl di i sopropyl am ne (36 ng, 7 K@ mol , 2.0 equiv; [CAS RN
7087-68-5]) and HATU (68 ng, 0.18cmml, 1.3legyiv; [CAS RN 148893-10-1])
and the reaction mxture stirred at After 10 m n,

1- cycl opropyl 1, 2, 3, 4-t et r ahydr o- qui noatgne @9 ng, 0.17 mmol, 1.2 equiv;
Exanpl e 125, Step 5) was added 25 and stirring at rt contui nued over night.
To the reaction wa sol ution of NaHCOB3 (20 nl). and the

s added
sol uti on eifp@asei%@nﬂ?t[ﬁ (315cq111: 9%@1%@9 - Guqrozpyridiny-3-yihe 8 i9etor gani ¢
phases quioRalih-i 8d)-ee@and¥d304 agd.dd@niol, 0dy equiR W abiptsl 143 is b1t Caixe@kwim

cl'ut i ng i S SeE Qﬁtﬂ%ﬂwawﬂ%?@éf B SRR S SETBRSh S shE R bBSB 4 oeseas
-13 0- nawel di0ecqafv G ABRIN 456 19564-6 B ibutyltirhdichlptidle(1c®Hmgo®ads asndn0.ofeflumwhi t e
powder & {38} 18240 antt plEksitane (13.0 mg, 15 L, 0.12 mmol, 2.0 equiv; [CAS RN 694-
53-1]). The reaction mixture was heated by microwave irradiation to 150 °C for 1.5 h. Removal
15 of'the solvent mixture under reduced pressure and purification by preparative HPLC on reversed
phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler
215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a
Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile / water provided 2.2 mg
(7%) of the title compound as a light yellow solid. MS (ISP): 504.0 [M+H]".

20 Example 158

4-{4-[2-(2,5-Dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxalin-
1-yl}-butyric acid ethyl ester

3585

Cl

To a solution of [2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2 H-
25 quinoxalin-1-yl)-methanone (50.2 mg, 0.12 mmol, 1.0 equiv; Example 147) in anhydrous DMF



Exanpl e 164

(4- Cycl opropyl- 3, 4-di hydr o- 2H qui noxal i n-1-y1)-{242, 5-di chl or o- 4- ( 3- hydr oxy
- prop-1- soynwlephenoxyPpyri di n- 3-y1} - met hanone TeCa/EregpadsisdI
suspensi on of [2-(4-brono-2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-

cycl opropyl- 3, 4- di hydr o- 2H qui noxal i n-I27y1) - met hanone (100 ng, 0.19 mmol,
1.0 equiv; Exanple 163) in triethylamne (0.8 nL) under Ar was added

2- t 9-7
2P OPXT il R38 M RRRuN 1 K02 85y TRl 2 £00 OLL, cAGRY ARTag O T
RN 14221101@1@_ne31]\y1tland|, [&zﬁoEN(l )46r69d?]dén(( @erewgon origarantisted aprt1 Adqul b; 4 CAS RN
7681- 636the- but%% aEf%raé%Ml%@teﬂpﬁts lfﬁ%e 40851 N8 o &RmEY 2@13%8%[/@1&5 RNEOGYE LR O

100 C for 1 . Renoval e sol'vent m xture under reduced pressure and
purifi cwsiag do%pdpﬁtleﬁé& eantipaedpder BucTPRg s beating fu 420 (@<f0ér3par@mp?~eﬁweé0£§le
| ams 1Q¥Eentiix€at uitlereadliced pebssire whd purdidatibs B i:dpatdtltlde Hendl & rexdiBed phase

t | i ni 0 _Sh- S tt
R S &»%Q@T?mcauam%%ew o e o
[ wat enrupsavpldedwd Rangn D5adnaxs® STRa0Q parhyes, c&@ﬂ@uEHS]asﬁdrghtsba’rttamndeqmmier
V(1 SRvD4%s B Webhioryclu¥R AL ARAPEFETIORRARIU RG340 0ed 3 s g (FAERP! ©
[ 2- ( 4- Bhotitde commpaging lab & dishinredlanxgil MY (iS#):533-2MHEB; 4- di hydr o- 2H qui nol i n- 1-
y1l) - nethanone 5To a solution of
2- (fo brono- 2, 5- di chl or o- phenoxy) - nigg@hipk ¢s@ci d (50 ng, 0.14 mol, 1.0
equi v; Exarrpl e 163, Step 1) in anhydrous dichloronethane (1.5 nL) was added

7087 o8-S GBS ROTR MG s pi g it reay e Pt 26 abosal |
equi v; 1FaAPeRdndic3Rtd 8yDesterand t he reaction m xture stirred at rt. After 1

h, 1, 2 3,4-tetrahydro-quinoline (22 ng, 21 iut, 0.17 10 mol, 1.2 equiv;
[ CAS RN 635-46-1]) was added and strﬁrrng at rt contui nued over night.

Renoval of the solvent mxture un ed pressure and purification by
preparative HPLC on reversed 0 PrepMsC 18, 5 lam 19x50 mm
colum equi pped with a Gls 215 autosanpler, two Rainin
Dynamax0 SD- 300 punps, a Se atber and a Di onex UVD 340S
UV detector) eluting with g gradr ent of aceton ile / water provided 41 15

my (61% of the title conpound as a white powder ONS (I1SP): 476.9 [ M+H|
Exanpl e 166

5-12, 5-Di chl oro- 443- (3, 4- di hydr o- 2H qui nol i ne- 1- car bonyl ) - pyri di n- 2-yl oxyPp
heny| t- pent%ﬁ)‘ylﬁl@p@m@@p@ Yt Prgpared tnegnalogy to Example 158 replacing 4-bromo-butyric

15 acid ethyl ester with 5-bromo-pentanoic acid ethyl ester ((CAS RN 14660-52-7]). MS (ISP):
546.3 [M+H]".

Example 160

6-{4-[2-(2,5-Dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxalin-
1-yl}-hexanoic acid methyl ester

20

The title compound was prepared in analogy to Example 151 replacing furan-3-
carbaldehyde with adipic semialdehyde methyl ester ((CAS RN 6654-36-0]). MS (ISP): 546.3
[M+H]".



WO 2010/ 049302PCT/ EP2009/ 063649 - 132- To a degassed suspensi on of

[ 2- (4- bronp- 2, 5-di chl or o- phenoxy) - pyri di n-3-y1] - (3, 4-

di hydr o- 2M0quioabion- 1- y1) - met hanone (50 ng, 0.10 mmol, PCO/EPQuWs3cEXanpl e
165) in THF (2 nL) under Ar was added pent-4-ynoic acid nmethyl ester (34
mg, 0.30 mmol, 3 equiv; [CAS RN 21565-183-2]),

tris(di benylideneacetone)di pal | adi un(0) chl orof orm adduct (1 ng, 0.001
mol, 5 0.01 equiv; [CAS RN 52522- i%?ﬁ%helfppper(l) iodide (0.2 ng, 0.001
mmol, 0.01 equiv; [CAS RN 7681-65- nd triethylamne (20 ng, 28 iut,
0.20 mmol, 2.0 equiv, [CAS RN 121-44-8]). The reaction m xture was stirred
at 60 @- {4\7Br(Zsﬁqubé@weMmeé)Mpr(bpytlﬂmesfblcmpyﬂww-drlydmdél-quma@l@&
pressuqelgm@mguﬁéghgatlon by preparative HPLC on reversed phase (Xterra0
PrepMsC ‘1 5 lam 19x50 mm col um equi pped with a Gl son Liquid Handl er
215 autosanpler, 10 two Rainin Dyn nax SD- 300 punps, a Sedex ELSD 75

| ightscatter and a Di onex UVD 340 ector) eluting with a gradient of
acetonitrile / water provide of theciltle conmpound as a |ight
brown oil. M5 (ISP): 509.1 |

2- Chl oro-4-12, 5-di chl or 0- 443- (é cy | opropyl- 3, 4-%ﬁhydro 2H qui noxal i ne- 1-ca
rbonyl)- 15 pyridi n-2-yl oxyPph 0 hynyl t - benzoi ¢ acid nethyl ester Step
1. 2-Chloro-4-trimethylsilanylet -Eenzoic acid nethyl ester To a
degassed sol ution of 4-brono-2-chl oro~benzoic acid nmethyl ester (3.0 g,
12.0 mmol, 1.0 equiv; [CAS RN 185312-82-7]) in triethylamne (24.3 g, 33.5
m., 240.5 mmltule%n@oﬁqusis przﬁarbd:ﬁq&rﬁtdggzszékdmﬁlle)lsa nelelacidyg 2mmhyﬂd1:lefb-

et hynyl -t r.i et [LGAS RN
To06. SaorbME R gt B06r o i ssbusfie st S B AR g I o
0. 05 edUﬂ0,5$E%BﬂRN]14221 01-3]) and copper(l) i odide (0.23 g, 1.20 mol,
0.1 equiv; [CAS RN 7681-65-4]) and the reaction m xture heated to 70 C for

18 h. The crude reaction was filte@ggng)@i6§blite(r), a sat. solution of
NaCl (50 nL) added and extracted with ethyl acetate (3 x 25 50 nL). The

conbi ned_or.gani hases were drjed over, K Na2504 an t he rod used j n the
WO 2016r6‘4§3@2§3§1‘ﬁ'éﬂ‘2 gré'“"&%*ﬂ“@ﬁ‘ﬁé&%ﬁho\?@ s%‘éﬂ‘ gﬁ@‘i qawxmerher
puri( i dagdrbonyl¥ibehtbic 4cildn@hyP&Wr of the title conpound in ca. 70%purity

as a slightly brown oil. M5 (ISN: 267.0 [MtH '. Step 2:

2- Chl oro- 4-et hynyl - benzoi c acid mephyl sster To a solution of

2-chl or o- 4- trlnethyIS|IanerphynyI be c aci nethyl ester (4 52 g, 12.0
5 mol, 1.0 equiv; 70% purity [ was as added a M sol ution

of tetrabutylannnnlun1f|uor|de NG , 14.40 mmol , 1.20 equi v;

[ CAS RN 429-41-4]) o | 2
Cl

To a solution of [2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2 H-
quinoxalin-1-yl)-methanone (52.3 mg, 0.125 mmol, 1.0 equiv; Example 147) in anhydrous DMF
(1 mL) was added N-ethyldiisopropylamine (65 mg, 85 uL, 0.5 mmol, 4.0 equiv; [CAS RN
15 7087-68-5]) and 4-chlorocarbonyl-benzoic acid methyl ester (29.8 mg, 0.15 mmol, 1.2 equiv;
[CAS RN 7377-26-6]). The reaction mixture was heated by microwave irradiation to 120 °C for

15 min. Removal of the solvent mixture under reduced pressure and purification by preparative

HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a

Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD
20 75 lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile /

water provided 7.8 mg (11%) of the title compound as a white powder. MS (ISP): 580.0 [M+H] .



and the reaction mxture stirred at rt over night. The crude reaction was
extracted froma sat. solution of NH4CL (50 nL) wth ethyl acetate (3 x 50
m.) and twe 20utviapzved or gani c phases dried over Na2504. PoriHPRz@asmsn of t he
crude reaction product by silica colum chromatography 10 using a MPLC
syst em ( Conbi Fl ash Conpani on, |sco |Inel2p-eluting with a m xture of
di chl oronet hane / nethanol (4:1) provided 1.12 g (48 % of the title
compound as a slightly orange SO"*}»Qﬁﬁé éib 195.1 [M+H] '. Step 3: To a
degassed suspension of [2-(4-brono or o- phenoxy) - pyri di n-3-y1] - (4-
15 cyclopr y1l-3, 4-di hydro- 2H qui noxal i n- 1-y1) - met hanone_ (100 , 0.19
12{644’3911\&2 Edighioro-plegoxy hpyridiat hryll = qyelopoopyd-3gd-dihydro2H-7. 21 mmol
38 0 eqi Noxailﬁﬁsylﬁ%e’]tﬂimﬂfk 8]) under Ar was added
2-chl oro-4-et hynyl -benzoic acid nethyl ester (120 ng, 0.62 mmol, 3.2
equi v), tetrakis(triphenyl phosphine)pal | aghum 0) (22 ng, 0.02 nmol, 0.1
equi v; [CAS RN 14221-01-3]) and copp dide (3.7 ng, 0.02 mmol, 0.1
equiv; [CAS RN 7681-65-4]). The i m xture was heated by m crowave
irradiation to 100 C for 40 mn. de/ t he sol vent m xture under
reduced pressure and purificationN eparatyve HPLC on reversed phase
(XterraO PrepMsC 18, 5 lam 19x50 olam €qui pped with a Glson Liquid
Handl er 215 autosanpler, two Rainin anaxO SD- 300 punps, a Sedex ELSD 75

of acetonitrile / water provided 40 ng
| i ght brown powder. MS (ISP) 634. 2 [NHFU . WD
2010/ 049302PCT EP200/ 8
2- Ch oreml: 5 e A 4- di hydr o- 2H- qui noxal i ne- 1-ca
rbonyl) - pyr|d|n 2 onxy] phenylethynylt ben20|c acid 5To a solution of

2- chl or 0- 4 To{2s0hstinaif2ethdord 43edtthiccaoid am)ﬂongl}@f o, y@leqr?HCAS RN 2942-

| A
ot hyt S0sgptt SBEREE S BYbICHn6 i DDASIILE Y Y [CRRIECYS40 T
of THF,n trdedrgtdimlandesvedtied ca(ezlunLc)arbmt%(ddi%mg, il t5Rirome h @ ofr apand éCAB RN Sady,
0. 47 m”ﬂ?'s gncpteﬁrgki _I(\F’]teet&rgﬁ%)%%ﬂe?]Iphc@éﬂ%lﬁgﬁ&%hﬁt@?ﬂ cf. '19E}HH61X6 % uitirred

at rt over crude reac I on n up QSO m.),
10 Hti cﬁﬁﬁsé%lN %6411334021 Oy ThelERaetigphmptturg Véaélhﬁ@‘ieé Ry érflcrfwwvﬁmad&mné& t%c@ dor
with etlfhé |Th@QQIE\IQIEt&Vis%VXp(ﬂf@tfefihhder-EB@iclﬁl@ gtasmel afd ﬂl@ﬁ?&deﬂ@w@ﬁ p\ﬁ&mﬁt Akéeeh ﬁ/\é EE:
systemit ety ERLEhY Sl il i St Sl g T NI ARG S °
di chl orctmbtdeaate (3 x 180 hdr)oThd comghived drgBnioph{sésKeradriddhevet MgS©,codplaund as a
i ght B oW SRkAd by ide S Bk Brrhe oM iR VAP Q40AURBSTHIRA000 063649
15 Companion, Isco Inc.) eluting with a gradient of dichloromethane / methanol affording 170 mg

(73%) of the title compound as an off-white solid. "H NMR (400 MHz, DMSO): § 7.21 (dd, J =

7.6 Hz, J= 4.8 Hz, 1H), 7.42 (s, 1H), 7.76 (s, 1H), 8.29 (dd, /= 4.8 Hz, J= 1.9 Hz, 1H), 8.50

(dd, /=7.7 Hz, J= 2.0 Hz, 1H). MS (ISN): 362.0 [M-H]".

Step 2:

20 To a solution of 2-(4-bromo-2,5-dichloro-phenoxy)-nicotinic acid (50 mg, 0.14 mmol, 1.0
equiv) in anhydrous dichloromethane (1.5 mL) was added N-ethyldiisopropylamine (36 mg, 47
uL, 0.28 mmol, 2.0 equiv; [CAS RN 7087-68-5]) and HATU (68 mg, 0.18 mmol, 1.3 equiv;
[CAS RN 148893-10-1]) and the reaction mixture stirred at rt. After 10 min, 1-cyclopropyl-
1,2,3,4-tetrahydro-quinoxaline (29 mg, 0.17 mmol, 1.2 equiv; Example 125, Step 5) was added

25 and stirring at rt contuinued over night. To the reaction was added a sat. solution of NaHCO; (20
mL) and the solution extracted with dichloromethane (3 x 20 mL). The combined organic phases
were dried over Na,SO,4 and the product purified by silica column chromatography using a

MPLC system (CombiFlash Companion, Isco Inc.) eluting with a gradient of heptane / ethyl



-135- Exanpl e 169

2-Chl oro-4-(2-12, 5-di chl oro-443-(4-cycl opropyl- 3, 4-di hydro- 2H qui noxal i ne-1
- car bonylwe 2pwva4eion- 2- yl oxyl - phenyl t - et hyl ) - benzoi ¢ aci #CTAEPR00&/06363pensi on
of 2-chloro-4- {2,5-dichloro-4-[3-(4-cycl opropyl-3, 4-di hydro-2H

qui noxal i ne- 1- car bony1) - pyri di n- 2- yl oxMP-phenyl et hynyl } -benzoic acid (100
ng, 0.16 nmmol, 1.0 equiv; Exanple 168) in ethanol (1.5 nL) was added

pal | adi - : , I 0 Y % oL RN
Pas0- 0et S WRRNREES k8ol el Mot aish FINs bR Bus (5D P03

hydr ogéM*8 bar) at rt over night. Renoval of the solvent m xture under
reduced 10 pressure, filtration over Celite(r) and |yophilization from

di oxane provided 100 ng (96% of tﬁgahhﬂéf@ponpound as an off-white solid.
M5 (ISP): 620.3 [MH . Exanple 170

4-(2-12,5;Di chl oro; 443- (4- cycl opropyl- 3, 4-di hydr.q-2H quji noxal i ne- 1- car bony!l
V- byr i dERnpBus o A a oS BlR I (oS i S dFoxy Trop-

2010 04a3D4enbk20aalinS3oH-dnethdanéne Step 1: 4-

{2,5-Dichl oro-443- (4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1- car bonyl) - pyr

i di n-2- yl oxy] -phenyl et hynyl} -benzoig met hyl ester The title
conpound was prepared in anal ogy_tQ a 167, Step 3, replacing
2-chl oro-4- ethynyl - benzoi ¢ aci d_ng hyxﬁﬁ ter with 4-ethynyl -benzoic acid
met hyl ester ([ CAS RN 3034-86- 5 M[)O
{2,5-Di chl oro-443-(4-cycl opropyl- 3,
i di n-2- vyl oxy]-phenyl et hynyl } -b§$
conmpound was prepared in analogy 1o
di chl oro-4-[3-(4-cycl opropyl-3,4-dih
-2-yloxy]- 10 phenyl ethynyl} -benzoiq acid with 4-
{2, 5-dichloro-4-[3-(4-cycl opropyl- 3, 4gihydro-2Hqui noxal i ne- 1- carbony1) - pyr
i di n-2-yl oxy] - phenyl et hynyl} -benzoic acid nmethyl ester. M5 (ISP): 602.2
[MtH '. Step 3: The title conpound was regared in anal ogy to Exanple 168
repl aci ng Zochdagessed suspgngon of [2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-
cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-methanone (100 mg, 0.19 mmol, 1.0 equiv;
Example 163) in tricthylamine (0.8 mL) under Ar was added 2-propyn-1-ol (216 mg, 220 uL,
10 3.85 mmol, 20 equiv; [CAS RN 107-19-7]), tetrakis(triphenylphosphine)palladium(0) (22 mg,
0.02 mmol, 0.1 equiv; [CAS RN 14221-01-3]) and copper(I) iodide (3.7 mg, 0.02 mmol, 0.1

equiv; [CAS RN 7681-65-4]). The reaction mixture was heated by microwave irradiation to 100

598.2 [M+tH '. Step 2: 4-
dr oV2H- qui noxal i ne- 1- car bony1) - pyr
acid nethyl ester The title
anpl e 169 replacing 2-chloro-4- {2,5-
r o- 2H qui noxal i ne-| -carbonyl) - pyridin

°C for 1 h. Removal of the solvent mixture under reduced pressure and purification by
preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped

15 with a Gilson Liquid Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex
ELSD 75 lightscatter and a Dionex UVD 340S UV detector) eluting with a gradient of
acetonitrile / water provided 49 mg (52%) of the title compound as an off-white powder. MS
(ISP): 494.3 [M+H]".



15

di chl oro-4-[ 3-(4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1-carbonyl) - pyridin
- 2-yl oxy]wophsvpbmehynyl } - benzoic acid nmethyl ester w POTAP2009/063649

{2, 5-dichloro-4-[3-(4-cycl opropyl- 3, 4-di hydr o-

2H qui noxal i ne- 1- car bony1) - pyri di n- 2- yl3dxy] - phenyl et hynyl } -benzoic acid
nmet hyl ester. MS (I SP): 588.2 [ MtH] '. Exarrple 171 20

4-(2-12,5-Di chl oro-443- (4-cycl opro% gg hydr o- 2H qui noxal i ne- 1- car bonyl
)-pyri di n- 2- yl oxypphenyl t - et hyl) oxy benzoic acid The title
conmpound was prepared in analogy to Exa le 170, Steps 1-3, replacing 4-

et hyny[[21¢&MBreme- géﬂhchl@lt%lylllel@swbpyww-a ]dﬁﬂyﬁl}iyd@- t‘liUR9hl!rér1>21bl c acid

met hyl &h&hodddr epared 25 in anal ogy to Exanple 167, Steps 1-2, replacing
4- br ono- 2- chl or o- benzoi ¢ acid nethyl ester WO 2010/ 049302PCT/ EP2009/ 063649
-13 7- with 4-brono-3-nmet hoxy-benzoic acid thyl ester ([CAS RN
17100-63-9])). M5 (ISP): 616.3 EMHI . a 172

3-12, 5-Di chl oro-443- (4-cycl opr opy&= i 0- 2H qui noxal i ne-1-carbonyl ) -p
yridin-2- 5 yloxyl-phenyl}-acrylilc agid|_Step 1: 3-

{2,5-Di chl oro-443- (4-cycl opropyl- 3NM- di hydr o- 2H qui noxal i ne- 1- car bonyl) - pyr
i di n-2- yloxy]-phenyl}-acrylic aci@g | ester To a degassed sol ution of

[ 2- (4- brono- 2, 5-di chl or o- phenoxy) - py n-3-yl]-(4- 10

cycl opropyl- 3, 4- di hydr o- 2H qui noxal i *3“Vy4) - met hanone (500 ng, 0.96 mol,
1.0 equiv; Exanple 163) in proprionitrgle (10 nL) under Ar was added

N-et hyl di i sopropyl am ne (373 ng, 491 iut, 2.89 mmol, 3.0 equiv; [CAS RN

7087-68-5 t hyl t Q 7.8. I S RN
130 5851 ) Tosm e b e iSO rvgen%ymwmw% (50 GOl it 1
3375- 3kqBiv) Erndple 163 oStepll yin-gphodphadiehlobdndtianeQ1 F9nhywhs adde@ Aequi v; [ CAS RN
6163- t t d i A~ Th

or ude Eegtg?c?usg{g})o%fmﬁnei (ﬁ%ﬁ%ﬁoﬁodi“ i &Jrlgtnyi?gl) Q% qguv @Agl%\f% 2%-@;32%? 2(- 50em_)
added ahiprextmetbylpgridintum wdidel (43 cegt, 8t 16/ r(l@Ok 15@6(11111_‘) [Cﬁiﬁem&dﬁf%&é&%)r?@éni c
phases tM@fe@ctﬂ{d rﬁ&t&¥§{m&ﬁ%§{3%f?&q #he Pﬁ Qg%gd&) (%dlﬁdlﬁfé BY nil bi ‘ﬁ@ 99'7””“

chr omat ogra usli anl on, ['Sco
el utd ngmpk E2eﬁqnga&€éﬁtR1\&é3$ré§tlelh@aS/ adékeﬁwd %re‘@fla@teﬂ&%rw%gvegzegfﬁg (62%
of 't he Rdnidval 6P eslncht asix@ry ehdeeyeddOed pasgurdmd(gubikatidndSy srepdviitile HPLC on

reversed phase (Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid

Handler 215 autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter
and a Dionex UVD 340S UV detector) eluting with a gradient of acetonitrile / water provided 41
15 mg (61%) of the title compound as a white powder. MS (ISP): 476.9 [M+H] .

Example 166

5-{2,5-Dichloro-4-[3-(3,4-dihydro-2H-quinoline-1-carbonyl)-pyridin-2-yloxy|-phenyl}-pent-
4-ynoic acid methyl ester

Cl



Step 2: To a solution of 3- {2,5 -dichloro -4- [3-(4-cyc |opropyl-3

, 4-di hydro -2H-qui no xaline-1- carbonyl)-pyridin-2-ylo xy] -phenyl}
-acrylic woi2dioap3pk ester (74 ng, 0.14 nmol, 1.0 equiv) PCA/ER2M9D6I6HXt ur e of
THF and water (2 nlL) was added sodi um hydroxide (11 ng, 0.28 mml, 2.0 25
equi v; [CAS RN 1310-73-2]) and the reald2on m xture heated by m crowave
irradiation to 100 C for 10 min. The crude reaction product was taken up in

f d
oxt ract od Pt BiN MBS A G U RoR iR LB Ry SR &
2010/ 0&%@@@@@%@91@68@@1@&11@3&50 ozgai) enpilas s awies Exampled 66y ey THESDA and
the pr %%bc&ndBHM waﬁgdct&‘i RECPFhET ¥R rhﬁhgl Qbr "(3‘4’&@5@@0 Rp&sIS3 é?&@r[@% RNepMsC

18, 5 la 19x50 mMm um equi p son Li

aut osarfpp 8212\]\)@trméqhhwlmmf‘éﬁ%me)éma%bulﬁtﬂ%ﬁ@or%fos@&giuozﬁs,mg?% 0D} giecdcat t er
and ; IDI(EM‘g:§j DASAIQ@SQMMM@@ wﬁpef(l)ubdﬂdg (wtn{g 9.091 atheiny . 0ofeqanefonstril e
6

 wat e 0%l fa9n0 o p B8 1L 51 SRIPIGR (BAYA T4 Mg

oil.
3-12, 5- Tﬂiecbdcﬂomnﬁﬂtﬂre(ﬁam&mtedm 6@3‘7@03¢14thd ivxh:ykhnd Remqudl od tal sohenflmcanieonyl ) - p

%/r2 i gl 3|u(%:1 r}%%ﬁﬁg@%%!e Lind P&@ﬁ&@foﬁ bg%ﬁ%gr%%g pe%@t%-%&) hk ()%terra@

Car bonPISPNSE 11dh hum JP Mmpqmamdﬂvnha@ fsan @%T%in@emlsnmsamm
rergumé t%mlﬁnlyﬁa%%i@gsgg@m )ésla@em @kca@éraa@hml%&mbbwos(l 5

1 mo 744
react | HFB?‘ETBF)é(?‘EP}ng a aw&éeﬁlt q acaf%ﬁglk?r/e\fv@efoﬁmw (30%’)@ 03'3?3 e e over
ni ght . cBepow@l asof ligh dreed v IS riSP)use. upMeH] r educed pressure, filtration
over Celite(r) 15 and purification by preparative HPLC on reversed phase
(XterraO PrepMsC 18, 5 | am 19x50 ﬁﬁ)lléjm equi pped with a Glson Liquid
Handl er 215 aut osanpl er, two Raini nxf')y hmax0 SD- 300 punps, a Sedex ELSD 75

lightscatter and a Dionex WD 340S WV detector) eluting with a gradient of
acet oni2t¢hlogo-A- Ralt-dichjorow- Bed-azlopyop dsdg-dilty drae H-quinoxaling dreatbanyDa

slightl H$1eMynyMrerlzbRRAcid mikthyd ebH * . WO

301 O DT 20M0 1) SRR Myt ok “Exanp| Hesth

4-12, 5-Di chl or o- 443- (4-cycl opropyl- 3, 4 di_kydr o- 2H qui noxal i ne- 1- car bonyl ) - p
yridi n-2- yl oxyPphenylt - but - 3- en0| c t hyl ester

|\,N

. O Cl
f

e

~o0 7o

Step 1: 2-Chloro-4-trimethylsilanylethynyl-benzoic acid methyl ester

To a degassed solution of 4-bromo-2-chloro-benzoic acid methyl ester (3.0 g, 12.0 mmol,

1.0 equiv; [CAS RN 185312-82-7]) in triethylamine (24.3 g, 33.5 mL, 240.5 mmol, 20.0 equiv;
20 [CAS RN 121-44-8]) under Ar was added ethynyl-trimethyl-silane (1.24 g, 1.78 mL, 12.63

mmol, 1.05 equiv; [CAS RN 1066-54-2]), tetrakis(triphenylphosphine)palladium(0) (0.70 g, 0.60

mmol, 0.05 equiv; [CAS RN 14221-01-3]) and copper(I) iodide (0.23 g, 1.20 mmol, 0.1 equiv;

[CAS RN 7681-65-4]) and the reaction mixture heated to 70 °C for 18 h. The crude reaction was

filtered over Celite®, a sat. solution of NaCl (50 mL) added and extracted with ethyl acetate (3 x
25 50 mL). The combined organic phases were dried over Na,SO,4 and the product used in the



5The title conpound was prepared in analogy to Exanple 172, Step 1,
repl aci ng ethyl acrylate with but-3-enoic acid nethyl ester ([CAS RN

3724-55- 8WP.20MB49303P) : 538.3 [ MtH] '. Exanple 175 PCT/EP2009/063649
4-12, 5-Di chl or 0-443- (4-cycl opropy1l- 3, 4-di hydr o- 2H qui noxal i ne- 1- carbonyl ) -p
yridi n-2- yl oxyPphenyl t-but - 3-enoi c aeli3d-10 The title conpound was

prepared in analogy to Exanple 172, Step 2, replacing 3- {2, 5-

ot Or e el S W RRARTAP Kb fi Shah o RIE AUl NS ke G ReEha RYEL A

-acry c acl
{2, 5 d|7@ 4mr¢ty4ﬂasl(lghtly;kurbwp|0¢ip1§4§(381ﬁ &6H50dM)ﬂﬂ-IqU| noxal i ne- 1- car bony1) - pyri
di n- 2-yl oxy] - phenyl } -but-3-enoic acid nethyl ester (Exanple 174). 15 M5

(1SP): 324 CMbtD4-ctnyr VO, BOMY RAORORCIREP2009/ 063649 - 140- Exampl e 176
4-12,5-Dichl oro-443- (4-Cycl opropy1- 3, 4- di hydr o- 2H qui noxal i ne- 1- car bonyl ) p

g 2 MO RIS ST . 85 e, LS CRIPRURS, s prspareg L
, 4- éﬁ hyaihok, Ileramuivr;lGO%qiumﬁ)-lhTGﬂ?@@nyL)wwats adided 2-1yWaeokyipn ephenyl } -acrylic
acid wi

{2,5- d.t%:trﬁﬁbbleéarﬂ‘Z‘%mPHl fuctasap ShVaU a4tk K 3ol 20 cum lGAS BNRPBOR) - pyr
i di n2- yho fhye] repdionynixtuse stiredeti o evenvight. (lEb@aﬁmpieefea_c?@)l WA XtfagRyl fropp& s8.

[ MEH " g0 lXBABE RIH%@F%S@CHL) with etthI acetate (3x 50 rnLc} and the combined organlc }l)hases
(3-12,5-Di chl oro- 44 opyl-3, 4- ro- 2H qui noxal i"'ne- 1- car bonyl ) -

pyr| d| lrisd Oyﬁr&}lyé%e@w}f{ca Ib tgﬁynlgﬁirmjloléggdpet ta/cqllépa column chromatography

using a MPLC system (CombiFlash Companion, Isco Inc.) eluting with a mixture of

dichloromethane / methanol (4:1) provided 1.12 g (48 %) of the title compound as a slightly
orange solid. MS (ISN): 195.1 [M+H]".

Step 3:

To a degassed suspension of [2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-

15  cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-methanone (100 mg, 0.19 mmol, 1.0 equiv;
Example 163) in tricthylamine (0.73 g, 1.0 mL, 7.21 mmol, 38.0 equiv; [CAS RN 121-44-8])
under Ar was added 2-chloro-4-ethynyl-benzoic acid methyl ester (120 mg, 0.62 mmol, 3.2
equiv), tetrakis(triphenylphosphine)palladium(0) (22 mg, 0.02 mmol, 0.1 equiv; [CAS RN
14221-01-3]) and copper(I) iodide (3.7 mg, 0.02 mmol, 0.1 equiv; [CAS RN 7681-65-4]). The

20 reaction mixture was heated by microwave irradiation to 100 °C for 40 min. Removal of the
solvent mixture under reduced pressure and purification by preparative HPLC on reversed phase
(Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215
autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex
UVD 340S UV detector) and eluting with a gradient of acetonitrile / water provided 40 mg (33%)

25  of'the title compound as a light brown powder. MS (ISP): 634.2 [M+H]".



To a solution of 3-

{2,5-dichloro-4-[3-(4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1-

car bonyl)wpypiodi4p302- yl oxy] - phenyl} - propi oni ¢ acid (50 nBCTEPO@3/0n3609 , 1.0
equiv; Exanple 173) 15 in anhydrous DWF (1 nlL) was added HATU (44.5 ng,
0.12 mol, 1.2 equiv; [CAS RN 148893-1i341]) and N-et hyl dii sopropyl am ne (25
nmg, 33 iut, 0.20 mmol, 2.0 equiv; [CAS RN 7087-68-5]). After stirring the
reaction mxture for 10 mn, glyci '?&aﬁl%l 16@: 0.11 mol, 1.1 WO

2010/ 049302PCT/ EP2009/ 063649 - 141- "equi'v; S RN 56-40-6]) was added and
stirring continued at rt over night. Renoval of the solvent m xture under

r educed@-phlosedr &, adithipreid[3cth ¢Yshopropyrbpdibxdro Hguimozalinedwatkenyhhase
(Xt er r g ridieRNF6xy} S henyletnylWafkoflciP! uMm equi pped with a Glson Liquid
Handl er "215 aut osanpl ef, twd Rai nin Dynanmax0 SD- 300 punps, a Sedex ELSD 75
| ightscatter and a Dionex 5 UVD 340S WV detector) eluting with a gradi ent
of acetonitrile / water provided 9 ( @J of the title conpound as a
light yellowoil. M5 (ISP): 569. 2 ‘N Exanpl e 178

[ (3-12, 5-Di chl oro-443-(4-cycl opr opy1-G3

, 4~ r o- 2H qui noxal i ne- 1- car bonyl )
-pyridin-2- yl oxypphenyl t-propi onyl) i Hyl mi nopacetic acid 10 yOH o
The title conmpound was prepared i@anaf ogy to Exanple 177 repl acing gl ycine
wi th sarcosine ([CAS RN 107-97-1]). NB (ISP): 583.0 [MH '. WO

2010/ 049302PCT/ EP2009/ 063649 - 142-

HO "0

5 To a solution of 2-chloro-4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-
quinoxaline-1-carbonyl)-pyridin-2-yloxy]-phenylethynyl}-benzoic acid methyl ester (150 mg,
0.24 mmol, 1.0 equiv; Example 167) in a 2:2:1 mixture of THF, methanol and water (2 mL) was
added lithium hydroxide (11.4 mg, 0.47 mmol, 2.0 equiv; [CAS RN 1310-65-2]) and the reaction
mixture stirred at rt over night. The crude reaction product was taken up in water (50 mL),

10 acidified to pH 1 by addition of a solution of 1 M HCl and extracted with ethyl acetate (3 x 40
mL). The combined organic phases were dried over MgSO4 and the product purified by silica
column chromatography using a MPLC system (CombiFlash Companion, Isco Inc.) eluting with
a gradient of dichloromethane / methanol to give 110 mg (75%) of the title compound as a light
brown solid. MS (ISN): 616.1 [M-H]".



Exanmpl e 179
3-(3-12,5-Di chl oro-443-(4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne-1- car bonyl
) - pyri di rw@-201i@s3ppphenyl t - propi onyl am no) - propi oni ¢ aciPGT/ERT#00/063649
conpound was prepared in analogy to Exanple 177 replacing glycine with/3-

al anine ([ CAS RN 107-95-9]). Ms (I1SP):13583.2 [ MrH] '. Exanple 180

1-(3-12, 5-Di chl oro-443- (4-cycl opropyl- 3, 4- di hydr o- 2H qui noxal i ne- 1- car bonyl
)-pyridin-2- yl oxypphenylt-propi on)ﬁéé- {ié)d i di ne-2-carboxylic acid 10 WO
2010/ 049302PCT/ EP2009/ 063649 143 "ﬁ% 181

3-(4-12,5-Di chl or o-443- cI opro y1 3, 4-di hydr o- 2H- qui noxal i ne- 1- car bonyl
) - pyri @i—ﬁhmr%ﬂl-@x{}pﬁaﬂish [}t(yh-gmc ﬂml-%aﬁl-@mmp@féraumoxsmltqarb@yl)-
conpoung rmzwlsmr nm e@ﬂﬁ?-ﬁgﬂz&t?aéﬁa”m e 179 repl acing 3-

{2, 5-di ¢hl oro-'4- -(4-cyc opropy13 4d|hydro-2H-qU|no

xal i ne- I-carbonyl) pyr| di n-2-yl o xy] I} -propionic acid with 4- {2,5
-dichloro -443 -(4-cyc |opropyl-3_.,4-di jo - 2H qui no

xal i ne-1-carbonyl) - pyridi n2-yl ox he'?d\yl -butyric acid (Exanple 176). Ms
(1SP): 597.3 [MtH '. Exanple 182 NOO

2,5-Dichl oro-4-[3-(4-cycl opropyl- 3, f@ dr 0¢ 2H qui noxal i ne- 1- car bonyl ) - pyr
i di n-2-yl oxyl benzoic acid nethyl este To a sol ution of

[ 2- (4- brono- 2, 5-di chl or o- phenoxy) - p di n-3-y1] - (4-cycl opropyl- 3, 4-
di hydr o- 2H qui noxal i n- 1-y1) - met hanofpe (100 ng, 0.19 mol, 1.0 equiv;
Example 163) in a 1:1

5 To a suspension of 2-chloro-4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-
quinoxaline-1-carbonyl)-pyridin-2-yloxy]-phenylethynyl}-benzoic acid (100 mg, 0.16 mmol, 1.0
equiv; Example 168) in ethanol (1.5 mL) was added palladium on carbon (3.2 mg, 0.003 mmol,
0.02 equiv; 10% Pd / C; [CAS RN 7440-05-3]) and the reaction mixture stirred under an
atmosphere of hydrogen (3 bar) at rt over night. Removal of the solvent mixture under reduced

10  pressure, filtration over Celite® and lyophilization from dioxane provided 100 mg (96%) of the
title compound as an off-white solid. MS (ISP): 620.3 [M-H]".

Example 170

4-(2-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
vloxy|-phenyl}-ethyl)-benzoic acid

15 HO™ 0



15 m xture of nethanol and ethyl acetate (4 nL) was added

1, 1' - bi s(di phenyl phosphi no)ferrocene palladium (Il) chloride (10.1 ng,

0. 012 mmowQ 2010084302qui v; [ CAS RN 95464-05-4]) and the r @attEPRIVIMIHIcHUr €
stirred under an atnosphere of carbon nonoxide (70 bar) at 100 C for 20 h.
The crude reaction mxture was filteredéever Celite(r) and purified by
silica colum chromat ography using a I\/PLC system (C0an Fl ash Corrpanl on,

I'sco Ing.) €. h C% 9 Y (ai?hp ¢ 2, i£nt
of heptane 7/ s 0

of f-white sozlLCizd'J:phﬁll(lj_ENth} hmog: ddxdrmlethvl e$£®<rarrpl e 183
{2,5-Di chl oro-443-(4-cycl opropyl - 3 4-di hydr o- 21- /- qui noxal i ne- 1- carbonyl ) - p

gr isdiDin- 2|- 5fh¥|4tfi@l>é3§5’ BEIQV\%&/%I@QJre@-ﬁ%dago aé @Xaﬁ% tayﬂmestreﬁlrz rePlastn@R-dhloro- 4;

, 5-Di chl orp-4-[ 3- opro [ ro- oxal i r r
i di n- z-eﬂwasﬁ%nz%@ﬁ%& SR Lty i actd Tredh Cer [Tk RRIAIRE P
2, 5-1i cip). MDEISP): 39842—[ML&I1}§propyl 3, 4-di hydr o- 2H qui noxal i ne-1- 10
carbonyl) pyridin-2 onxy] ben20|c acid net hyl ester (50 nmg, 0 10 mmol, 1.0

as. oo ds e

i ane- - nydj-n;
1310- 65-2]) me]mhmvﬂ@thmwlhhemﬂomamdnmcthvi esief at rt over ni ght. The crude
reaction product was taken up in water (50 nL), acidified to pH 1 by

add' tion ofrpa tﬁl@'cHﬁprﬁuP\fvasl dﬂ&llﬁd}ﬁlo%tté @%Kn%ﬁlew@ Séﬁ{é 2%@11’0&@-149 (A8 x 40
The nb4 &e@ B ani c s. 15 werée dried ov pr oduct
4

purl fi &kp PERRY ! HrQgrApHironlingg! -gar gvéc%l%- -5( i Fl ash
Cpnnanlpthanyléthml}-rbenz)ouezhdﬂd wrtg M43, ﬁd&hgfradu-[en(m @z\‘clolpiévcrptyiaelsﬁr dihgdrbylH-acet ate to
25\2/6040 2(V? c%rbe@H?B 13%-%19"2] nque]nylaﬁlyny 01¥%|01|d0n\’1\étﬁ391| ester. 1\|>I/§(f§l7§N) :

2, 5-di éﬁﬁdr[MﬂiIS (4 cycl opropyl 3, 4- di hydr o- 2H qui noxal i ne- 1-

carbonyl) pyri di n-2-yl oxy] - benzoic acid (38 ng, 0.079 mmol, 1.0 equiv) in

di chl or@gei-hane (1.5 nl) was added HATU (38.8 ng, 0.10 mml, 1.3 equiv;
[ CAS RN 148893-10-1]) and

The title compound was prepared in analogy to Example 168 replacing 2-chloro-4-{2,5-

15  dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline- 1-carbonyl)-pyridin-2-yloxy]-
phenylethynyl}-benzoic acid methyl ester with 4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-
2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-phenylethynyl}-benzoic acid methyl ester. MS
(ISP): 588.2 [M+H]".

Example 171

20  4-(2-{2,5-Dichloro-4-|3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
vloxy]-phenyl}-ethyl)-3-methoxy-benzoic acid

Sacd
. O Cl

S
HO™ ~0

The title compound was prepared in analogy to Example 170, Steps 1-3, replacing 4-
ethynyl-benzoic acid methyl ester with 4-ethynyl-3-methoxy-benzoic acid methyl ester (prepared
25 in analogy to Example 167, Steps 1-2, replacing 4-bromo-2-chloro-benzoic acid methyl ester



triethylamne (16 ng, 22 iut, 0.16 mvol, 2.0 equiv; [CAS RN 121-44-8]).
After stirring the reaction mxture for 15 mn, glycine nethyl ester

hydr ochl owode1(@#2308 ng, 0.10 mmol, 1.3 equiv; 25 [ CAS RRCIGP00ID6B)) was
added and stirring continued at rt for 4h. The crude reaction product WO
2010/ 049302PCT/ EP2009/ 063649 - 145- waslX/aken up in a sat. solution of
NaHCO3 (50 rrL) and extracted with dichloronethane (3 x 40 nL). The conbi ned

cot amn i STt IO SR YR it AR W&%ﬁdﬁ’ﬁﬁﬂ‘%&%&ﬁﬁﬁﬁf?éégﬁnc )

el uti ndl\/inﬁt]h a gr ad| ent of heptane / ethyl acetate to give 43 (99% of
the title conmpound as a light yellow 5 viscous oil. M5 (ISN): 555 3 [ MtH|
‘. Exanple 184 Example 172

(4-Cycl opropy1l- 3, 4-di hydro-21-/-qui noxalﬂ in- I-yl) [2 (2, 5-di chl or o- phenoxy) -

ke R R s S

1- cyx| gpoxypphedylP-adrydictagid ahydr o- qui noxal i ne (Exampl e 125, Steps 1- 5). M

(ISP): 439.1 [MH '. WD 2010/ 049302PCT/ EP2009/ 063649 - 146-

Exanpl e 185

[ 3-(2,5-Di chl oro- phenoxy) - pyri di n- 4- B- di hydr o- benzo[ 1, 4] oxazi n-4-y1)
- met hanone Step 1: Eﬁl

(3-Brono-pyridin-4-yl1)-(2, 3-di hydr 4] oxazi n- 4- D- met hanone 5The

title conpound was prepared in an Al odf
2-chloro- nicotinic acid with 3-bfs
13959-02-9]) and 1, 2, 3,4-tetrahydro
3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne ([
[MtH '. Step 2:

to EX le 6, Step 1, replacing
Lsonicotinic acid [ CAS RN
inoline with

B 5735-53-5]). M5 (I1SP): 319.0

Step 1: 3-{2.5-Dichloro-4-[3-(4-cyclopropyl-3.4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-

vloxy]-phenyl}-acrylic acid ethyl ester

To a degassed solution of [2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-

10  cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-methanone (500 mg, 0.96 mmol, 1.0 equiv;
Example 163) in proprionitrile (10 mL) under Ar was added N-ethyldiisopropylamine (373 mg,
491 uL, 2.89 mmol, 3.0 equiv; [CAS RN 7087-68-5]), ethyl acrylate (0.58 g, 0.63 mL, 5.78
mmol, 6.0 equiv; [CAS RN 140-88-5]), palladium(II) acetate (22 mg, 0.10 mmol, 0.1 equiv;
[CAS RN 3375-31-3]) and tri-o-tolyl-phosphane (59 mg, 0.19 mmol, 0.2 equiv; [CAS RN 6163-

15 58-2]). The reaction mixture was heated to 95 °C over night. The crude reaction was filtered over
Celite®, a sat. solution of NaCl (50 mL) added and extracted with ethyl acetate (3 x 50 mL). The
combined organic phases were dried over Na,SO4 and the product purified by silica column
chromatography using a MPLC system (CombiFlash Companion, Isco Inc.) eluting with a
gradient of heptane / ethyl acetate affording 320 mg (62%) of the title compound as a yellow

20 foam. MS (ISN): 538.3 [M+H]".

Step 2:

To a solution of 3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-
carbonyl)-pyridin-2-yloxy]-phenyl}-acrylic acid ethyl ester (74 mg, 0.14 mmol, 1.0 equiv) in a
1:1 mixture of THF and water (2 mL) was added sodium hydroxide (11 mg, 0.28 mmol, 2.0
25 equiv; [CAS RN 1310-73-2]) and the reaction mixture heated by microwave irradiation to 100
°C for 10 min. The crude reaction product was taken up in water (50 mL), acidified to pH 1 by
addition of a solution of 1 M HCl and extracted with ethyl acetate (3 x 40 mL). The combined



10To a sol ution of
(3-bronmo-pyridin-4-y1)-(2, 3-di hydro-benzo[ 1, 4] oxazi n-4-y1) - met hanone (80
ng, 0.25 woeb10/9d2equi v) and 2, 5-di chl oro- phenol (49 nmpCTEPZ@9NnasHe 1. 2
equiv; [CAS RN 583-78-8]) in anhydrous toluene (1.5 nm.) was added caesi um
carbonate (204 ng, 0.63 mmol, 2.5 equiMg8-[ CAS RN 534-17-8]) and
tetrakis(acetonitrile)copper(l) hexafluorophosphate (18.7 ng, 0.050 mol,

0.2 t 15
i or ovuginiq PR A o, IRGn: SRR O M FePENIIBIRIORY fo1 ¢ on
r ever seaevopied phagexpdenaid PRpAMIGSES.18umS 1 P m@pmnmmmmedmﬂeq Gillppreliquid h a

G | son gndidk élé‘%’ﬂt@lkaﬁr‘ﬁ 1&1%@%& ﬁ%%ﬁﬁax@ 4p_J Ms@%d@&ﬁ@é‘%ht@%ﬁ a
Sedex ELSD 75 11 tscatter and onex, UVD 3 WV detector) elliting wth

a gr adi®dfe ReneacBY Bni408 V¥ detegiorkslutieovyitha gradrent gt peptonitridy / wifsr Ylieldrn@

conppumth 9% dfiteitldécippunelt o yelldw ¢1s&Rs 0O ASPMsh.o' [M-29]. WO

2010/ 049302PCT/ EP2009/ 063649 - 147- Exanple A Filmcoated tablets
containing the foll ow ng ingredienE§ can manuf actured in a conventi onal
manner: kgredients Per tabl et rAe Compound of formula I 10.0 ngy

3-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-

0
E\/ELN
|/ N
N o]

Y

vloxy]-phenyl}-propionic acid

Cl
Cl
HO” o
10 To a suspension of 3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-

carbonyl)-pyridin-2-yloxy]-phenyl}-acrylic acid (36 mg, 0.07 mmol, 1.0 equiv; Example 172) in
ethanol (1.5 mL) was added palladium on carbon (1.5 mg, 0.001 mmol, 0.02 equiv; 10% Pd / C;
[CAS RN 7440-05-3]) and the reaction mixture stirred under an atmosphere of hydrogen (3 bar)
at rt over night. Removal of the solvent mixture under reduced pressure, filtration over Celite®™

15 and purification by preparative HPLC on reversed phase (Xterra® PrepMSC 18, 5 um, 19x50
mm column equipped with a Gilson Liquid Handler 215 autosampler, two Rainin Dynamax®
SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex UVD 340S UV detector) eluting
with a gradient of acetonitrile / water provided 12 mg (33%) of the title compound as a slightly
yellow viscous oil. MS (ISP): 513.8 [M+H]".



200.0 ng Mcrocrystalline cellulose 23.5 ng 43.5 ng Lactose hydrous 60.0 ny
70.0 ng Povidone K30 12.5 ng 15.0 ng Sodi um starch glycolate 12.5 ng 17.0
ng Magneswormsxm@esvate 1.5 ng 4.5 ng (Kernel Weight) 120POTmrp2@506349y Fil m

Coat :
-139-

Example 174

4-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
vloxy]-phenyl}-but-3-enoic acid methyl ester

Cﬁfb

Cl

v

@)

5 The title compound was prepared in analogy to Example 172, Step 1, replacing ethyl
acrylate with but-3-enoic acid methyl ester ((CAS RN 3724-55-8]). MS (ISP): 538.3 [M+H]".

Example 175

4-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
vloxy]-phenyl}-but-3-enoic acid

OH
10 o

The title compound was prepared in analogy to Example 172, Step 2, replacing 3-{2,5-
dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline- 1-carbonyl)-pyridin-2-yloxy]-
phenyl}-acrylic acid ethyl ester with 4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-
quinoxaline-1-carbonyl)-pyridin-2-yloxy]-phenyl} -but-3-enoic acid methyl ester (Example 174).

15 MS (ISP): 524.5 [M+H]".



Hydr oxypropyl nethyl cellulose 3.5 ng 7.0 ng Pol yet hyl ene gl ycol 6000 0.8
nmg 1.6 ng Talc 1.3 ng 2.6 ng Iron oxyde (yellow 0.8 ng 1.6 ng Titan

di oxi de OWO 20pp/a9B2ny 5The active ingredient is sievedPamkpraiogodowsd t h

m crocrystalline cellulose and the m xture is granulated with a solution of
pol yvi nyl pyrrolidone in water. The graitate is m xed with sodi um starch

gl ycol at e and nmagesi unstearate and conpressed to yield kernels of 120 or
350 ng respectively. The kernels aﬁfxln?ﬁg?'fbr ed with an aqueous sol ution /
suspensi on of the above nentioned fiTmcoat. WO

2010/ 049302PCT/ EP2009/ 063649
4-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-

vloxy]-phenyl}-butyric acid
0
(YLN
| g N
N” "o

v

Cl
Cl
OH
0
5 The title compound was prepared in analogy to Example 173 replacing 3-{2,5-dichloro-4-

[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-phenyl} -acrylic
acid with 4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-
2-yloxy]-phenyl}-but-3-enoic acid (Example 175). MS (ISP): 526.3 [M+H] .

Example 177

10 (3-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
vloxy|-phenyl}-propionylamino)-acetic acid

sqet

KELL Y%

To a solution of 3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-
carbonyl)-pyridin-2-yloxy]-phenyl}-propionic acid (50 mg, 0.098 mmol, 1.0 equiv; Example 173)
15 in anhydrous DMF (1 mL) was added HATU (44.5 mg, 0.12 mmol, 1.2 equiv; [CAS RN
148893-10-1]) and N-ethyldiisopropylamine (25 mg, 33 uL, 0.20 mmol, 2.0 equiv; [CAS RN
7087-68-5]). After stirring the reaction mixture for 10 min, glycine (8.1 mg, 0.11 mmol, 1.1

Cl
NH
H(OH

@)



-148- Exanple B Capsul es containing the follow ng ingredients can be
manuf actured in a conventional manner: Ingredients Per capsul e Conpound
of formulwol0@B4@30ay Lact ose 150.0 ng Mai ze starch 20. OPGG/EPad09/063689 g
5The components are sieved and m xed and filled into capsul es of size 2.
Exanple C I njection solutions can havel4lhe fol |l owi ng conposition: Conpound
of formula | 3.0 ny

equiv; [CAS RN 56-40-6]) was added and stirring continued at rt over night. Removal of the
solvent mixture under reduced pressure and purification by preparative HPLC on reversed phase
(Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215
autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex

5 UVD 340S UV detector) cluting with a gradient of acetonitrile / water provided 9 mg (16%) of
the title compound as a light yellow oil. MS (ISP): 569.2 [M+H]".

Example 178

[(3-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
vloxy]-phenyl}-propionyl)-methyl-amino]-acetic acid

0O

O
N o K/NW
cl
cl
07 >N"
H(OH
10 o

The title compound was prepared in analogy to Example 177 replacing glycine with
sarcosine ([CAS RN 107-97-1]). MS (ISP): 583.0 [M+H]".



Pol yet hyl ene A ycol 400 150.0 ng Acetic Acid g.s. ad pH 5.0 Water for

injection solutions ad 1.0 mM 10The active ingredient is dissolved in a

m xt ure oVORolom@bdngl ene A ycol 400 and water for injectiPON/EPREON§I64The pH

is adjusted to 5.0 by Acetic Acid. The volune is adjusted to 1.0 m by

addi tion of the residual amount of watk:- The solution is filtered, filled

into vials using an appropriate overage and sterilized. WO

2010/ 049302PCT/ EP2009/ 063649 - 149- [E@éﬁﬁﬂl: fgﬁD Soft gel atin capsul es

containing the follow ng ingredients can be manufactured in a conventi onal

manner: Capsul e contents Conpound of forrmula | 5.0 ng Yell ow wax 8.0 ng
3-(3-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-

vloxy]-phenyl}-propionylamino)-propionic acid

0
L
|/ N
N~ O

v

Cl
Cl
07 "NH
0% “OH
5 The title compound was prepared in analogy to Example 177 replacing glycine with /-

alanine ([CAS RN 107-95-9]). MS (ISP): 583.2 [M+H]".
Example 180

1-(3-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
vloxy]-phenyl}-propionyl)-pyrrolidine-2-carboxylic acid

@g-gi
70

10 ©

The title compound was prepared in analogy to Example 177 replacing glycine with DL-
proline ([CAS RN 609-36-9]). MS (ISP): 607.3 [M+H]".



Hydr ogenat ed Soya bean oil 8.0 ng Partially hydrogenated plant oils 34.0 ng
Soya bean oil 110.0 ng Wei ght of capsule contents 165.0 ng Cel atin capsule
Gel ati n ASOQomp4@ogcerol 85 % 32.0 ng Karion 83 8.0 ng @PATEPR@O0EIoN9 Tit an

dioxide 0.4 ng Iron oxide yellow 1.1 ng
-143-

Example 181

3-(4-{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
vloxy]-phenyl}-butyrylamino)-propionic acid

0O

E\/ELN

| / K/N
N

Cl

@)

5 The title compound was prepared in analogy to Example 179 replacing 3-{2,5-dichloro-4-
[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-phenyl } -propionic
acid with 4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-
2-yloxy]-phenyl}-butyric acid (Example 176). MS (ISP): 597.3 [M+H]".

Example 182

10  2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-

benzoic acid methyl ester
o
EYLN
| g N
e}

Y

Cl

Cl

To a solution of [2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-3,4-
dihydro-2H-quinoxalin-1-yl)-methanone (100 mg, 0.19 mmol, 1.0 equiv; Example 163) ina 1:1
15 mixture of methanol and ethyl acetate (4 mL) was added 1,1'-bis(diphenylphosphino)ferrocene
palladium (II) chloride (10.1 mg, 0.012 mmol, 0.064 equiv; [CAS RN 95464-05-4]) and the
reaction mixture stirred under an atmosphere of carbon monoxide (70 bar) at 100 °C for 20 h.
The crude reaction mixture was filtered over Celite® and purified by silica column
chromatography using a MPLC system (CombiFlash Companion, Isco Inc.) eluting with a



5The active ingredient is dissolved in a warmnelting of the other

I ngredients and the mxture is filled into soft gelatin capsul es of

appropri awe 20i2a930Zhe filled soft gelatin capsul es are tPrceaPreaIacisey ding to
t he usual procedures. WD 2010/049302PCT/ EP2009/ 063649 -15 0- Example E
Sachets containing the follow ng ingredidents can be manuf actured in a
conventional manner: Conpound of formula | 50.0 Lact ose, fine powder

155 A1 06 AR 5 L

Nagnesﬁghd;tl‘é&l(ﬁl\é 498.9 Mg Hil.avori ng additives 1.0 ng

Example 183

{2,5-Dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
5 yloxy]-benzoylamino}-acetic acid methyl ester

sqet

Y

Step 1: 2,5-Dichloro-4-[3-(4-cyclopropyl-3.4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-

vloxy]-benzoic acid

To a solution of 2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-

10 carbonyl)-pyridin-2-yloxy]-benzoic acid methyl ester (50 mg, 0.10 mmol, 1.0 equiv; Example
182) in a 2:2:1 mixture of THF, methanol and water (2 mL) was added lithium hydroxide (4.8
mg, 0.20 mmol, 2.0 equiv; [CAS RN 1310-65-2]) and the reaction mixture stirred at rt over night.
The crude reaction product was taken up in water (50 mL), acidified to pH 1 by addition of a
solution of 1 M HCIl and extracted with ethyl acetate (3 x 40 mL). The combined organic phases

15  were dried over MgSO,4 and the product purified by silica column chromatography using a
MPLC system (CombiFlash Companion, Isco Inc.) eluting with a gradient of heptane / ethyl
acetate to give 40 mg (82%) of the title compound as a light yellow solid. MS (ISN): 482.0 [ M-
HJ.

Step 2:

20 To a solution of 2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-
carbonyl)-pyridin-2-yloxy]-benzoic acid (38 mg, 0.079 mmol, 1.0 equiv) in dichloromethane
(1.5 mL) was added HATU (38.8 mg, 0.10 mmol, 1.3 equiv; [CAS RN 148893-10-1]) and
tricthylamine (16 mg, 22 uL, 0.16 mmol, 2.0 equiv; [CAS RN 121-44-8]). After stirring the
reaction mixture for 15 min, glycine methyl ester hydrochloride (12.8 mg, 0.10 mmol, 1.3 equiv;

25 [CAS RN 5680-79-5]) was added and stirring continued at rt for 4h. The crude reaction product



5The active ingredient is mxed with lactose, mcrocristalline cellulose
and sodi um car boxynet hyl cellul ose and granulated with a m xture of

pol yvi nylyworowldieiene in water. The granul ate is m xed WPCH/EP2009/063649

magnesi unstearate and the flavouring additives and filled into sachets. WO
2010/ 049302PCT/ EP2009/ 063649 -15 1- CEiSes 1. Conpounds of the fornmula R2A2
R3 4 RANRS 5 wherein AL is CR12 or N;, A2 is CR13 or N Rl and R2 are

nydr ogans ek Tt SHuRBTEENECOT L SEtal 5 8 LRECRIS EONGISARR 5 49,
i ndepemdenilhy ccf)mblm:‘é atgan@m%eares yefredrietioar MgIGraing rtlaﬁnpmdmﬁ pusficdby exfica
hydr Og%elung-cl%oﬁhﬂégfa%y ﬂélﬁ@ﬁ'MPE@ @ﬁ%m%g&bﬁ:llal%ﬂ)(yom&m&olﬁa . ) elutln with

ClL 7 alkylsu |'s Selected fromthe group.consisting g rogen,
C1_7- aldgrpdicHf B@@ﬁne Icethyl agptRiS, g 21veyART8S (%)ﬂfé%tl%wwounﬂwﬁét@h SO | |
fives meidestiesil. s ersoar yis. apd-+phenyl ; R4 is selected fromthe group

consisting of nethyl, ethyl, isopropyl, di fl uoronet hyl, 15trifl uoronethyl,
cycl opropyl and oxetanyl; or R3 an Rﬁgﬁog§ her are -X-(CR14R15), 1- and
formpart of a ring; wherein Xis ® romthe group consisting of
-CR16R17-, 0, S, C=0 and NR18; R14 and R15 are independently from each

ot her <#&i(slapdopylehidjhiydyged/-quinoxalindryy2-(2,5-dichloro-phenoxy)-phenyl]-

methanone
0
Saee
N
%
cl
10 The title compound was prepared in analogy to Example 110, Step 2, replacing 1,2,3,4-

tetrahydro-quinoline with 1-cyclopropyl-1,2,3,4-tetrahydro-quinoxaline (Example 125, Steps 1-
5). MS (ISP): 439.1 [M+H] .



WO 2010/ 049302PCT/ EP2009/ 063649 -152- R 6 and R17 are independently from
each other selected fromthe group consisting of hydrogen, Cl1_7-al kyl,

C _7-al kowgcaramapsok, unsubstituted heterocyclyl and het @eCompedogloc3cs9
substituted by one or two groups selected from Cl_7-al kyl or hal ogen,

or R16 and R17 together with the C atelthey are attached to forma

cycl opropyl or 5oxetanyl ring or together forma =CH2 or =CF2 group; Rl18 is
sel ected fromthe group consistingE§f9HM en, ClL _7-alkyl, halo

gen-CG _7- aIkyI, C3_7-cycl o al kyl, cyc oaIkyI Cl_7-al kyl, heterocyclyl,
heterocyclyl -G _7-al kyl, heteroaryl, heteroaryl-Cl_7-al kyl,

10car bdg 2. 5RichIogo-phenoxy)-prridindxy) -2 byl drebenze]ll @joxazin-4-yl)-methanone

C _7-al kyl carbonyl oxy-Cl1_7-al kyl, phenyl, wherein phenyl is unsubstituted
or substituted by carboxyl-Cl 7-a|ky|cpr ¥ Y- al koxycar bonyl ,
phenyl car bonyl , wherein phenyl is ed or substituted by

car boxyl -Cl1_7- aIkyI 150r Cl1_7- alkpiy ar fyony and phenyl sul fonyl, wherein
phenyl is unsubstituted or substiN Ey,eErboxyl Cl_7-al kyl or

Cl_7-al koxycar bonyl, or R18 and a R14 ogether are -(CH2)3- and form part
of a ring, or R18 together with a pa 8f R14 and R15 are - CH=CH CH= and
formpart of a ring; 20and nis 1, 2 ; 131 is Nor CR19 and B2 is N or
CR20, provided that at nost one of B and®B2 is N, and R19 and R2 are

i ndependently from each other selected fromthe group consisting of

hydr oge&tep Ci(3-Brahbsydyridivad-gtie?,3-tihl drodiesnz&lil . 4eadzkid-y1)Ghetha@nkoxy, hal o gen-C
1 7-alko xy and cyano; 25 R5 and R6 independently from each other are

| d f
& 7 ot kox TOHHP S SROHR SRORLILI Roiolt W RGeSOV cpfebinks Bbilor
| east GHRotiBIC, acndwwéhééormm@m@ttmw acgst [g(“e‘tsﬁw 1%&59+(Ba§]0 alnd/\b,2c$f4 -Rrah@Bo- R9, R1
and R’ @E&llﬁ@mtseﬂdfhfyem Qﬁ%eﬁi&!ﬂ@]&aﬁﬁb $id AYREF 5735-53- 5]) MSkisP)as k.

hal ogen, hal ogen C1_7-al 7- al koxy, hal ogen- C1_7-al koxy, SOCyano
car box hl alkoxycarbonyl
Step 2:
10 To a solution of (3-bromo-pyridin-4-yl)-(2,3-dihydro-benzo[ 1,4]oxazin-4-yl)-methanone

(80 mg, 0.25 mmol, 1.0 equiv) and 2,5-dichloro-phenol (49 mg, 0.30 mmol, 1.2 equiv; [CAS RN
583-78-8]) in anhydrous toluene (1.5 mL) was added caesium carbonate (204 mg, 0.63 mmol,
2.5 equiv; [CAS RN 534-17-8]) and tetrakis(acetonitrile)copper(I) hexafluorophosphate (18.7
mg, 0.050 mmol, 0.2 equiv; [CAS RN 64443-05-6]). The reaction mixture was heated by

15 microwave irradiation to 160 °C for 2 h. Purification by preparative HPLC on reversed phase
(Xterra® PrepMSC 18, 5 um, 19x50 mm column equipped with a Gilson Liquid Handler 215
autosampler, two Rainin Dynamax® SD-300 pumps, a Sedex ELSD 75 lightscatter and a Dionex
UVD 340S UV detector) cluting with a gradient of acetonitrile / water provided 17 mg (17%) of
the title compound as a light brown solid. MS (ISP): 400.9 [M+H]".

20



hydroxy-C _7-al kyl,

car boxyl -

Cl_7- al kowpcarwmssok- C1_7- al kyl ,
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Talc

1.3mg

2.6 mg

Iron oxyde (yellow)

0.8 mg

1.6 mg

Titan dioxide

0.8 mg

1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the mixture is

granulated with a solution of polyvinylpyrrolidone in water. The granulate is mixed with sodium

starch glycolate and magesiumstearate and compressed to yield kernels of 120 or 350 mg

respectively. The kernels are lacquered with an aqueous solution / suspension of the above

mentioned film coat.



30X is se

each ot hewogelogapid from hydrogen or Cl_7-al kyl ;

| ected fromthe group consisting of

cRi 6R17

— _, 0, S, C=0 and NR18;
WO 2010/ 049302PCT/ EP2009/ 063649 -154- R 4 and R15 are independently from

R16 an®CREP2G00063649

i ndependently from each other selected fromthe group consisting of

hydr ogen,
het erocyc
hal ogen,

a cycl opropyl

Cl_7-al kyl, G _7-al koxycar belf},

|yl

or oxetanyl

unsubstituted heterocyclyl
substltuted by one or two groups selected from Cl_7-al kyl
S@xafple Bnd R17 together with the C atomthey are attached to form
r|ng or together forma =CH2 or

=CF2 group;

and
or

R18

s selected fr ntthe p ns;stlng of hydyrogen, _ Cl 7-al kyl, halo

gen-C _7- alipyu ese@ntﬁue%t thg pICdicpty Sy ?Wpufe?tul?eddPWPnV@ﬁlélP%% ocycl yl ,
hetero%&&hll C _7-alkyl, 10heteroaryl, heteroaryl-G _7-al kyl,

carboxyl -G _7-al kyl, G _7- aIkoxycarbonyl-O__?-aIkyI,

Cl_?-alkylcarbonvloxv Ci_7-alkyl, phenyl, wherein phenyl is unsubstituted
or substijtuted by carboxyl C1_7 al kyl or Cl_7-al koxycar bonyl

15pheny| car boh3aredigier ei n phenyl is unsubstituted|or s sapsulg ed by

car boxyl -[CI_7- aikyi or CI_7-al koxycar bonyl, and pfpenylsuf fonyl, wherein
phenyl is unsqbgﬁbhﬂaeﬂm@muﬁqbstltuted by carboxyl-Cﬂ_jS@hﬁyl or
C1_7-a|k0 ar pon and a R aet h 3 - and
form part of r|n or R18 together with a palr of ZQEM(?nd R15 are
_CH=CH CH= an&®'8%m part of a ring: and nis 1, 2|or 3! Cpnpounds
of fornmulla I according to claim5, wherein X is -CH2-, RN and R15 are

i ndependgnt | y Maiomstaalh ot her sel ected from hydrogen a20.0retghyl, and n is 2.

Talc

5.0 mg

5 The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:
Compound of formula I 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

10 The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for

injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml by

addition of the residual amount of water. The solution is filtered, filled into vials using an

appropriate overage and sterilized.



7. Conpou
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consi st i nyoabi1osezoegen,
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Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the

other ingredients and the

mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules are

treated according to the usual procedures.



carbo xyl-C 1 _7-al kyl-am no carbonyl, Cl_7-al ko

xycar bonyl - C1_7- al kyl -am no car bonyl , carbo xyl-C 1 _7-al kyl -am no
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7-al kyl - (G _7-al kyl ami no) - car bonyl - Gt15P-al kyl , WD
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pyrrolidi
car boxyl ,

14. Cowpo
R7 and Rl

Xy, car boxyl or CI_7-al Koxycar bonyl, and
Maktosaremowded _7- al kyl, wherein pyrrolldnmmdniﬁg substit ut
ns 1 to 13, |wherein

REocpt ﬁk&e8§€@ﬁﬂ%£ﬁﬂ®§hggyo?n?o?Lﬁﬁgﬁ$nﬁccording to claim

ed by

1, wherei
from each

hornu

lrcéocﬁléﬁ gt

n 15 A1 is CR12 or N, A2 is CR13 or N, RL and R2 are i ndependently
Cl|7-al kyl,

hal ogen,
ot her sel
hal ogen,

Smnhemcabbgwn@mwﬁnHMthe group conS|st|nq1@DrMydrogen
Lnda nAalA | vy
e— IIUCpCIIUCIIL Y rom each

nnnnnnnn 7 al LAy
Cl_7-al kyl

1 12D nd P12
byallU allu ol al r\U/\y, N\LZ allu NLY al
group consisting of

hydr ogen,
five-menp

gq] up consisting of hydrog
cv no ﬂ%§B§J@ oxy: R3 is selected froﬁggh
ClL 7- aIkyI N- het erocyclyl, |a
21@0te& from the group

consistin
cycl oprop

form part

hal ogen, Cl_7-al koxy, cyano,
éﬂ@ﬁwﬁéﬂQK%@¥®I ring and phenyl; R4 is se
sthyt, tri ftuoromet hyl,
1®Mfg - X- (CR14R15) , 1- and

g of methyt, ethyt, Tsopropyl, diftuoro
whpr ein X is selected fromthe group consi sti ng of

- CR16R17-,

ot her sel
5

Wiavdelg@yetigay! ; or 25 R3 and R4 toget her
of arlnn

0, S, C=0 and NR18; R14 and R15 are independently from each
ected from hydrogen or Cl_7-al kyl,

The active ingredient is mixed with lactose, microcristalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water. The

granulate is mixed with magnesiumstearate and the flavouring additives and filled into sachets.



WO 2010/ 049302PCT/ EP2009/ 063649 -15 7- R16 and R17 are independently from

each other selected fromhydrogen or C1_7-al kyl or together with the C atom

t hey are wotammaaBoro form a cycl opropyl or oxetanyl rin@ComEPR@yetisey form a

=CH2 or =CF2 group, R18 is selected fromthe group consisting of

met hyl, ethyl, propyl, isopropyl, phenpl-and 5pyridyl, and nis 1, 2 or 3;

Bl is Nor CR19 and B2 is N or CR20, provided that at nost one of Bl and B2

is N, and R19 and R2 are independently from each other selected from

the group consisting of hydrogen, Cl1_7-al kyl, hal ogen, halo gen-C

1 7-alkyl, Cl1_7-al koxy, halo gen-C 1GH}H% ko xy and 10cyano; R5 and R6

i ndependently from each other are selécted fromthe group consi sting of

hydr ogen, hal ogen, Cl1 7-al kyl, Cl_7-al koxy and hal ogen-Cl_7-al koxY, and at

| east one drCompownisel the fpenytet hyl or ethyl, at least two of R7, R8, R9, RI

and R' are selected fromthe group consisting of Cl1_7-al kyl, hal ogen,

2 15RAl ogen- C1_7-al koxy, cyano, phenyl and
~on of R7, R8, RO, Rl and R' are hydrogen;

or pharmaceutically acceptablg\s ts r eof . 16. Compounds of fornul a

| according to claim1 orgefang'14\s q§$ed fromthe group consisting of

20

(3,4-dihydro-ZFFquinoIin-l-yl)-[%j

- met hanone,

[2-(2-ch|oro-phenoxy)-pyridin-3-y1]b

u Rgnethyl-phenoxy)-pyridin-3-y1]
\4-g£ﬁydro-2FthinoIin-l-yl)-nethanon
B

e1

[2-(3-chloro-phenoxy)-pyridinrg-yl] (S,QQdihydro-ZFFquinoIin-l-yl)-nethanon
€,

(6-met hyl- 3, 4-di hydro- 2H qui nol i n
di n- 3-y1] - net hanone, 25 8
[2-(3-chloro-phenoxy)-pyridinf%-yl] g

- met hanone, R

[ 2- (3, 4-di chl or o- phenoxy) - pyri di n- 3-y1] - (3, 4-di hydro-2H qui nol i n-1-yl1)-nmeth
anone, ,

3-[ 3 (3VeIrdR hydr o- 2H qui nol i ne- 1- car bony1) - pyri di n- 2-yl oxy] - benzoni trile,
(3, 4-di hydro-2H quinolin-1-y1)-(2-mtolyl oxy-pyridin-3-yl)-met hanone,

[ 2- (3- Al oksocRPreNyy| - phenoxy) - pyri di n- 3-y1] - (3, 4- di hydr o- 2H qui nol i n- 1-y1)
- met hanone, 30 o . . .
[ﬁégﬁé%ghg&giﬁnﬂﬁgero-phenoxy)-pyr|d|n-3-y1]-(3,4-d|hydro-ZFFqU|noI|n-1-y1)
[ 2- (5-chl or 0-2- et hyl - phenoxy) - pyri di n-3-y1] - (3, 4-di hydr o- 2H qui nol i n-1-y1)

- met haforsad R” are independently from each other selected from the group consisting of hydrogen,

[ 2- (2, 3- di ehl QnQt1 BRREX YovaRY hdde NeBitydd: - ( 3, 4- di hydr o- 2H qui nol i n-1-y1) -neth
anone, WO é%l%%d49§%gﬁé%?EP2009?6636 g -158- [2-(3 -chloro-5 -fluoro-pheno

xy) -pyridin-3,5-yl] -(3 ,4-djihydro-2 uino Iin-1l-yl)-nmethanone

) W hgRir andzﬁfc%? ksengqnﬂemby%% cpoh %@?ﬁ%@%ﬁm ’%qw&eé*)smwwyg B%)?‘gi)%ﬁns 1]
- met hanone C, [-2ikyB halogpa,ayyhe, [C; heaitioxyyampyrand i()--Alleydul fan {13

, 4- di hydro-2H qui no |in-1-yl)-nethanone,

)-[2-(3-trifluoronethyl -phenoxy)-pyri
10
6-H%thy1-3,4-dihydro-ZFFquinoIin-l-yl)

R’  is selected from the group consisting of hydrogen, C;s-alkyl, halogen, C;-alkoxy, cyano,
Css-cycloalkyl, N-heterocyclyl, five-membered heteroaryl and phenyl;

R* is selected from the group consisting of methyl, ethyl, isopropyl, difluoromethyl,
15 trifluoromethyl, cyclopropyl and oxetanyl; or

R’ and R* together are —X-(CR'*R"),- and form part of a ring; wherein
X is selected from the group consisting of —CR'"R"-, 0, S, C=0 and NR'*;

R'* and R" are independently from each other selected from hydrogen or C,-alkyl;



(3 ,4-dihydro-2H-quino lin-1-yl1)- [2-(3 -trifluoronetho xy-p heno
Xy)-pyridin-3 -yl] -nethanone, 5 [243,5 -dichloro-pheno xy)-pyridin-3 -yl]
-(3 , 4-diwoanw/@psoqui no |in-1-yl)-nethanone, (3 ,4-di hy#COEPRHIGOGI®S9
lin-1-y1)- [2-(3 -fluoro-pheno xy)-pyridin-3 -yl] -nethanone, (3

, 4-di hydro-2H-quino lin-1-yl1)- [2-(3 -iXepropyl-p heno xy)-pyridin-3 -yl]
- met hanone, (3 ,4-dihydro-2H-quino lin-1-yl1)- [2-(3 -ethyl p heno

C) et 3 Sy TR oy YRR Tl b 2 <1
-trifluoroneth dr@gdmeﬁm-ﬁkyl Sy riadioxy@arbgmy)l, unsgbstiuted hteiooydid-andi no

lin-1-yl)- met H@%@folyﬂs%bs(t?fute@%?@ﬁe BP&APao s Rt Ry C1¥|a]ky1 bBhalogen,
, 4- di hydro-2H quino 11 n-1- - net hanone, " [ 242, 5 -di chl or o- pheno

X ridin-3 dr02 ui I|n- - t hanon
-X)m o1 o- pheno 9%&“6@113% utggeﬂlﬁy ityths- gtogn t?wy s att&XWﬁggqral w@w haylor
lin-3-yl) - net hatwwas] rid® of R42thdr fodinfal =@M poHERQrEYY;- 5 -fl uoro-pyridin-3 -yl ]
-(3 ,4-di hydro-2Hquino lin-1-yl)-nethanone, [5 -chloro-2-(2,5
- di chI oro he i . 0 qui no
l'in R Q%el)éé(t)ed?rf%{t‘ﬂ Fosqpc\é ll tﬂ%ofhgd%%%%?% '%d%-ﬁb xy)-pyridin-3 -yl]
i hydro mealkylnLhs-giglogreyhenongsio 15-aldylchl or o- pheno
(3 4dhd hadpgapc moalkylnCh Stc)laiblh@ 16[1124 5-aligylchl h
Xy) - 6-trifl UOV%BWJIyIEMétb&E’c%I% -cyl- llk 1§3 4-di hydro 2H-quino lin-1-yl)-
met hanone, 20 ro- p eno_ x yrldln 3 -yl] -(2,3 -di hydro-benzo
[ 1, 4] oxazi n- 4- 9r9ﬁ’§’ oreyl-¢ d| chl oro- pheno xy)-pyridin-3 -yl]
b H&HS puglkyl,

- (6trgret hy1-3 éh-rﬁb;«fwid]l@-amﬁCﬂlﬁh%kd)iy@aﬂboﬁﬂl)clmeémnone

2-(2,5-dichlorg-p Xrﬁg,y yﬁ)henyl ni cot | nam de,

(7-chl oro- 3, 4- ﬁihg@?’% Wl 17| [>-y1)- [242,5 -dichl oro-pheno

Xy) - pyri di n- 3 phanjl, whetdiaplang] is[@ddhshitutetl ahdubstauiet dycarbpxylp@ii-dkpt@ -yl |

-(7-fluoro-3 , uino lin-I-yl)-nmethanone, 25
2-(2,5-dichl orolbh]%%ic%&@ﬁet hyl - N- phenyl - ni coti nam de, [242
-di chl oro- phenﬂlwykalﬁ?m’]dr’vﬂiﬁl@m phepyl is 2ngibstifubsdarrsubsiisted by CarbOXyl-Cl 7-alkyl
[ 1, #4 oxazi n- 4- g - gk, gﬁ@ 5 -di chl or o- pheno xy)-pyridin-3 -yl]
-(6-fluoro-3 , ro 2 U|n I nmet hangne
- di chl or o- phethWE &«m g petam. ‘jlyl-"( B?S?‘%ﬁit’fl‘ieGBF éubgtlf%eﬂﬁl?shgﬁa‘?%ykﬁlq&#%
lin-1-yl)-net h@rx@ﬂﬁallq[)i’;éantbnyldl chl oro-pheno xy)-pyridin-3 -yl] -(2,3
-di hydro-benzo [1, 4] thi azi n-4-y1)-net hanone, 30

N- (2-chl or )512+ y I ¢ .
2-(2,5-di cﬁforo%é#e%oﬁﬁ%twg}e Rbﬁrﬁkgﬁgﬁﬁ&m cotl &Ig eltﬂ.é?wn%apalr of
2- (2, 5-di chl or BXpind Roxatk - Nliﬁfﬁﬁfl‘r—ombh@wm)ofmt hyl - ni coti nani de,
N- bi phenyl1-2-y1-2-(2, 5-di chl or o- phenoxy) - N- et hyl - ni cot i nam de, [242,5

di gml or O0- RRER% }()/_))Grp;yrl din-3 -yl] -(6,8-difluoro-3 ,4-di hydro-2H qui no
i -y1) - met hanone,

chi or@qhw%@*p“ﬁﬁ%?w? 6 G B RIN o GF U ath T et nam d,

N- (4- chl or o- gpyrldl n-3-yl)-2-(2, 5-di chl or o- phenoxy) - N- net hyl - n| cotl nam de,
2- (2, 5- di cRl"oamt R eroxgpehd ¢ri2lynfisdrh oxgh- quireri sdlentea ﬁ;oh) tﬂ&gmﬁndnsmnmg)dﬁ nam de,

10 200 AT BB o, G LR o

cyano;

IN—I

25 R’ and R® independently from each other are selected from the group consisting of hydrogen,
halogen, C;_7-alkyl, C;_7-alkoxy, halogen-C,_7-alkyl, halogen-C,; 7-alkoxy, and cyano;

and at least one or, in case R is methyl or ethyl, at least two of R7, RS, R9, R' and R are
selected from the group consisting of
Ci7-alkyl, halogen, halogen-C, s-alkyl, C,7-alkoxy, halogen-C,7-alkoxy,
30 cyano, carboxyl, C;s-alkoxycarbonyl,
hydroxy-C;_7-alkyl, hydroxy-C;_s-alkenyl, hydroxy-Cs_s-alkinyl,
carboxyl-C;_7-alkyl, carboxyl-C,.7-alkenyl, carboxyl-C,.7-alkinyl,
C,7-alkoxycarbonyl-C, 7-alkyl, C;7-alkoxycarbonyl-C, s-alkenyl,



N-(5 -chloro-2-nmethyl-p henyl)-2-(2,5 -dichl oro-pheno

Xy) - N- et hyl - ni cot i nam de,

N- ( 2- chl owo-26tomapdegl - phenyl ) - 2- (2, 5- di chl or o- phenoxy) - NPCEEPRI02/063589 | nam de
, 2-(2,5-dichl oro-phenoxy)-N- (2, 6-di net hyl - phenyl)-N-net hyl - ni coti nam de, 5
2- (2, 5-di chl or o- phenoxy) - N- ( 2- net hoxy-B3ret hyl - pheny1) - N- met hyl - ni coti namni d
e,

2-(2,5-dichlor uor o- 2- net hoxy- phenyl) - N- net hyl - ni coti nam d
e, N-(5 -C 'aﬁm {}@a?ﬁ(ﬁé}i (aﬁ?fté}lyl) 2,5 -dichl oro- pheno

xy) - N- met hyqlrbnxyidf1L7|=fﬂ]mldaénmocarbonyl C1 7-a oxycarbonyl C,7-alkyl-aminocarbonyl,

N-(4 chl or tdyl I or o- phenoxy) - N-met hyl - ni coti nam de
, 2-(2,5- d?%lﬁ?%sﬁoaﬂhiuﬁ%l%hacagbdﬁl@]qaﬁ%&I - phenyl) - N- et hyl - ni coti nam de,

10 2- (2, 5- SneilkoxycasprI aNFYé@mAanI’F‘rr?@PWy@L pRERY 1) - N- met hyl - ni cot i nani de,
2- (2% 5-di cbamﬁgylm\@m}yl)(d\b(a&ymlh@yym& dihylatgieny 1) - N- net hyl - ni coti nam d

, 2-(2,5- 6-di meth h t hyl ti 1 de,
2 025 B U R mheheel 04 BB GRREOE  mt ren e
nam de, N pnemammh@hml iQur(sBbGitatied bt aubstifphrelripxre-1dlhret byplpnicatddiamde,

15 2-(2, 5- | N- et hyl - t d
22 (5. b i ot SRR O B e B R eyt it cot | nam de.
2, 5- di cnhw@ammb W)“elwhm;sluﬂwszmﬁw @roﬂub&tltytedrbymiﬁwyhr@ﬁ gotbhani de,

2 5- dlcgélwtwﬁbﬁln%g)e l(zaﬂ%og} EMBQJ& ol? gééik)ox a‘f%dwl-m coti nam de,

2, ‘4- di hydr o- 2H qui no
| -
f

5 -di chl or o- phen di'n-

i y1) - ?wéﬁ?oﬁé&ygom{% péeny(i |1%:‘Fﬂ58¥% Iwe Hb%‘)ﬂu&%ﬁy@w e thrgg groups
- ( . | EFVOS@CW Ryfr Hlogéndl hyalkexy? bhigpukylor I, R-allkoxdarbevsti,hanone,

N- chlorq

N (2=l or g TRt U YT LB SR 23 b 2Rl QLR PEDRYA: (B Ml oot

, 4-di hydr osdbétqcufrnrm Hajageh (9117)alhe>tyhamdmeyl0@611c+all1@p<gca3bmydti dmyldr 0- 2H qui no
I 1 : = 25 [242,5
id ) - phadfo e pre- RS kg B el e 2° |

[ 1, 4] oxazi n-4-y anon di chl or o- pheno xy) pyridin-3 - yI]
- (6, 8- @pﬁrﬂﬁ»‘cﬁt&crzmssaf%?&@&ﬁ&%z@qﬂﬁﬁf%%&mm yl) met hanone, [242,5
-di chl or o- pheno xy)-pyridin-3 -yl] -(4-phenyl-3 ,4-di hydro-2H qui no
xal i n- lor phdrniet AN &ccep@ble salts thereof.
2- (2, 5-di chl oro- phenoxy) - N- (4- met hoxy- pyri di n-3-y1)-N-net hyl - ni coti nam de,
[ 2- (2, 4-di chl or o- pheno xy)-pyridin-3 -yl] -(3 ,4-di hydro-2H qui no

lin-1-yl) 12 R
1273 el oreC P ?ngpﬂg%axlya)wffydmgofo Slagm g@mhf%emﬂs V7R3 B4 1 R aéﬂqu. no
| i n-1 - ydhereimBy %%mid?qe arq indgrendestlydrarm gadh of rcﬁﬁ}@h@déroxryylm@wmqm@tmg/mj

4 2 hyJaRwéhtC [ lalbhNRAGEARY £y:8bNe | Mk %ﬁlﬁméﬁaa@ fkylsulfanyl,

-(3- cgl orgo Zf ubu%lo phen}(;x};a) pylr7| Xyé yi - lqgl f?,lsjltl)raé1 3, 4-di hydr o- 2H q
U|noI|n | - yl) met hanone, [242,5 dlchloro pheno xy)-5 -fluoro-pyridin-3
-yl] -(2- 1-3 . 4- dro- 2H gui no |i.n- 1)-. WOD. 2. 12
2010/ 049303F Wéﬁ%’és?ﬂ k] acpgpt %’&‘Haéﬂ’oiné’jyhe}emf* is N'and A”is CR = or

wherein A’ is CR" and A is N, with R'? and R"® being independently from each other selected

2-(
2-(
[ 24
lin-
8-
(

from the group consisting of hydrogen, C;7-alkyl, halogen, cyano, C;_7-alkoxy, amino and C; -

alkylsulfanyl.

25 4. Compounds of formula I according to any one of claims 1 to 3, wherein R' and R” are
independently from each other selected from the group consisting of hydrogen, C;_7-alkyl and

halogen.

5. Compounds of formula I according to any one of claims 1 to 4, wherein R® and R*

together are —X-(CR'*R"°),- and form part of a ring; wherein

30 X is selected from the group consisting of —~CR'R"-, 0, S, C=0 and NR'®;



[242,5 -dichl oro-pheno xy)-5 -fluoro-pyridin-3 -yl] -(2,3 -di hydro-benzo

[ 1, 4] oxazi n-4-yl)- nethanone, 1- [242,5 -dichloro-pheno xy)-5

-fl uor o- pyoi2diog9o®2- car bonyl ] -1,2,3 , 4-tetrahydro- benzecrhpzaemmsen-5 - 5
one, [242,5 -dichloro-pheno xy)-5 -fluoro-pyridin-3 -yl] -(3

, 4- di hydr o- 2H-qui no i n-1-y1)- et hanonkA-

2- (2, 5-di chl or o- phenoxy) - N- et hyl - 5-f | uor o- N- phenyl - ni cot i nam de,

[2-(3-chI004 6 - i.di ol di f 0-.3, 4- gi hydr o- 2H q
Ui nol 1 n- 1 $1) ﬁ%“t ﬁé%%%%ﬂfeh%%“@ﬁ%@ cier ok bbby R et
-fluoro-pyridin- yl] -(3 ,4-di hydro-2Hquino lin-1-yl)- methanone, [2-(3
-chl oro-4- R ufmddip m@dwyd@n lyffrarp eechmtherdielectd fipin) the @soup ennsisiieg of 3

, 4- di_hydr o- 2H- gyjr§@en Cg7-an< Y O,- raﬁ&da?&%@n I, unsubséitdtdd h&BloeyQy 1Aanfdl uor o- pheno
xy) 5-f|uoro€r|d|n 3}, di hydr o- 2H-q - 15
met hanone, %%Osyclﬂ.sgh%%d ﬁ@ﬁ%%% %pr%r%e#Cﬁe

, 4- di hydr o- 2H-qU| no lin-1-yl)-nmethanone, [3 -(2,5 d| chI oro pheno
xy) fpyrl di n- 4- yﬂl};“aﬁd’RﬂmgetherS\mtm&rélGflytdnothaj’-lammttladleldltafdrﬂyagcyquirhpyi@me [3
-(2,5 -dichlor 3 , 4-di hydro- 2H qui no
lin-1-yl1)-nmet h%ﬁeg%l&?gng& F%Xthfgfo %égCIg t%%&cl)poxy) pyridi n-4-yl]
-(6,8-difluoro-3 ,4-di hydro- 2H qui no I in-1-yl)-methanone, 20 3

- (2, 5- di chRor i6-spletad freyd thagraspephsisting afdydydgen somrdbyli nani de,

N ( (22C2| or ghpgﬁmée)n & 7-£1E 15c3 ﬁb?&l&ﬁkﬁ eb%&’el%a}]ﬂl f)bthmegnﬂg;twL: _Slosg' cotinami de,
n| cot i nam de, {‘%el}g 1Y11 E%{Erl‘?%crlﬁl gebggyﬁy) pyr| él n-4-yl] y(7 fluoro-3

y?or flaqogen

, 4-10 hydr o- ZHh]stIﬂ@rylllh&tdroat)'U)Cm%ilhﬁlnone -(2, 4-di chl or o- pheno
xy) pyri di n-4- el di h H no lin-1-yl)-methanone, 25
[3 -(2, 4-dichl %afﬂ&“a’&%ﬁa Qﬁlc%irﬁ”g‘?xr?(c O’Pfl 81(76q§ i £1 uor o- 3
, 4- di hydr o- 2H- Gui-algylcarbohylp2y-Cretatiamone, - (2, 4-di chl or o- pheno

xy) - N- net hyl - ex=Teed
N (2-chl oro- ph nyz[iwl:};1>é eéﬁ ggﬁiy?ﬁltdgro plﬂgehdo?(r 3ub?\|-tutedf?§lc?ﬁb§é |clo7t ailﬂril}élrﬁrde
- (2, 4-di chl or ofph 9&5@9} 0N§’ 2-metho xy-p henyl)-N-nethyl-iso nicotinam de

3 -(2,4-di Ch' Fiéﬁﬂfén%h{);vh&e(@p e iR whyrtRbHuk &l d}-sﬁbstﬁ(ﬁt):dbkzﬁﬁ%m 1= SOalkyl
ni coti nam de ﬁg hl or o- | uor o- pheno xy)-pyridi h-4-yl

~(7-fluoro-3 %Qﬁh e Oaxﬂrﬁ%dlun | -y1)- methanone, [3 -(3
-chl oro-4-fl uoplmnpherfmwy\)/hq:tymlpmbmyms yhdubst(totet low sutstifliteddbydtdnlyakyd-C2 Hatkyil no

lin-1-yl1)- net QF@Bﬂﬁkoxycarbonyl,

or R'" and a R' together are —(CH,):- and form part of a ring, or R'® together with a pair of
20 R'* and R"’ are -CH=CH-CH= and form part of a ring;

andnis 1, 2 or 3.

6. Compounds of formula I according to claim 5, wherein X is -CH,-, R' and R" are

independently from each other selected from hydrogen or methyl, and n is 2.

7. Compounds of formula I according to claim 5, wherein R'* and R'® are hydrogen, n is 2
25 and X is NR'® with R'® being selected from the group consisting of hydrogen, C-alkyl,
halogen-C, 7-alkyl, Cs7-cycloalkyl, Cs;7-cycloalkyl-C, 7-alkyl, heterocyclyl,
heterocyclyl-C 7-alkyl, heteroaryl, heteroaryl-C; 7-alkyl, carboxyl-C,7-alkyl,
Ci7-alkoxycarbonyl-C,; 7-alkyl, C; 7-alkylcarbonyloxy-C,7-alkyl,
phenyl, wherein phenyl is unsubstituted or substituted by carboxyl-C, s-alkyl or
30 C,y-alkoxycarbonyl,
phenylcarbonyl, wherein phenyl is unsubstituted or substituted by carboxyl-C,;;-alkyl or C, 5-
alkoxycarbonyl, and



[3 -(3 -chloro-4-fluoro-pheno xy)-pyridin-4-yl]

-(6, 8-difluoro-3,4-di hydro-2H quino lin-l-yl)- 35 nethanone, 3 -(3

- chl or o- wWOl20ovm@9pheno xy) - N-nmet hyl -N-o-to |yl -i soni cot PORFPA@@/0@364¢ 3

-chl oro-4-fl uoro- pheno xy)-N(2-chl oro-phenyl)-Nnethyl -isonicotinam de, 3
-(3 -chloro-4-fluoro-pheno xy)-N(2-nmette xy-p

henyl) - N-net hyl -i soni coti nam de, WD 2010/ 049302PCT/ EP2009/ 063649 -161-

3- (3 C%Qﬁﬁsu‘}fonbf‘ QRO RS s s RTREPNn Kb b cBrd - TRk ¢ Soni cot

nam de

[2-(2, Bm@mEﬁHbMDiphenoxy)-phenyl]-(3,4-d|hydro-2k+qU|nolln-l-yl)-nethanone,
[ 2- (2, 5-di chl or o- phenoxy) - pheny1] - (6, 7-di f| uor o- 3, 4-di hydr o- 2H qui nol i n-1-y
1) - met hanone,

[2 (2 5- di ghtemportae 3@ FmmuRNERXdIdide2omRl BYd oPeldmel T, AvhicRAR R Is glektdaet hano

12 (2, S0 U500 SRS 9 B0y Gl brlogn Ela.a#g&a/o@@ppq%n@fc (ly1) - m
et haﬁ"lor}éhetbﬂ)@gclﬁ adivehhanlerephaoioany )m@ aﬂd phanyt endoReiwklected Zromethi\group

, 4-di hyd ﬁstl %‘é‘fqlk'ééﬂﬁ %th%} sgb’r]olzy g {I‘%ﬁl%i‘oqletﬂylchIC cgp(%ogpg Qﬁﬁ' 8xé<tX1)lyl

quoro p eny qU|no
[242,5 -dichloro -pheno xy)-5 - quoro phenyl] -(6-nmethyl -3 , 4- dlhydro
-2H-quino lin-1-yl)- nethanone,

[ 2- (2, 5-di QhC@mBOWﬁ‘éﬁéfW?ﬂ@lf%Cﬁ@ﬁd&aotﬁ@ﬁyPPe pbelaines hipdt. ohsein Bl 15 Mpos Bzin- 4-
yl1)- matdlﬁ'ﬁCW@hR bem selected frorn the group consisting of hy. dro en, Cy7-alkyl, halogen,

2-(2, 5 chI gﬁg y%k g or o- ﬁk %h% heny - benzani de,

4-(2,5- Oéﬁ? '6'@W XV S B 348 d- i ut 6O ﬁB?lne 1- car bony1l) - benzoni tri
le, 15 [242,5 -dichloro -pheno xy)-p henyl] -(8- fluoro-6-nethyl-3

di hydro -2H-quino lin-1-yl)- nethanone, o
(@, 5- di ¢6I Grroppinds okioymphdrmgddrd(ng,t8-ady bnmofdalmsd-tdl&'ny&dhnmrﬁﬂ guikoland- 1-y

e
, 4-
[ 2-
1) - et hanoge iR 'PHah §8h! o (e r ThalGUEPOUNdS
of fornmul Qﬂggéor Bé‘i g@@%{%ﬁl m%l, E g{&@%ﬂ@ hkarogrglgu% COFI%I sting of 20
[2-(2, éﬁl@ug@mrﬁomﬂ%éﬁaxﬁﬂyowh@lagw Gy alkoxBaml ¢iaRgdr o- 2H qui noxal i n- 1 y1)-me
t hanone,
[2-(2,5-dich|oro-phenoxy)-pyridin-3-y1]-(4-nethy1-3,4-dihydro-2H—quinoxalin
- 1- y1) - met hanostepounds of formula I according to any one of claims 1 to 8, wherein B! is CR'® and

[

I |2n( i -z;j LE Ee(m 2 g{:enod( ﬁ)o_‘tpe\i' rgI Qllcigpe%dé/n]tly f{rollmlegc PREY. ele:c)’t’eﬁ frdoln? Ml%rg?og H qui noxa

( 4- By clcopsispglof Biydrogiem i rreal R lipko geoxbd 1o geniC iy k12 C(-2 abkody.dhalagen-(hhetloxy) - py
ridin-3 % % 25 met hanone,
(4-cycl obu yf 3, 4-di hydr o- 2H qui noxal i n-1-y1) - [ 2- (2, 5-di chl or o- phenoxy) - pyr

i di n-3-y1] - net hanone,
[2-(2,5-d|§9I§ 0- pheno%ﬁ%mmérldln 3-y1] - (4-oxetan-3-y1-3,4 HP% ro- 2¢FqU|no

xal i n-1-y1 I'according™to any one of claims 1 to 11, {vheret and R
independently from each other hydrogen or halogen.

13. Compounds of formula I according to any one of claims 1 to 12, wherein at least two of
20 R’,R® R’ R'%and R" are selected from the group consisting of
Ci7-alkyl, halogen, halogen-C, s-alkyl, C,7-alkoxy, halogen-C,7-alkoxy,
cyano, carboxyl, C;s-alkoxycarbonyl,
hydroxy-C;_7-alkyl, hydroxy-C;_s-alkenyl, hydroxy-Cs_s-alkinyl,
carboxyl-C;_7-alkyl, carboxyl-C,.7-alkenyl, carboxyl-C,.7-alkinyl,
25 Cjg-alkoxycarbonyl-C, s-alkyl, C,s-alkoxycarbonyl-C, s-alkenyl,
C,-alkoxycarbonyl-C, 7-alkinyl,
carboxyl-C;_7-alkyl-aminocarbonyl, C;7-alkoxycarbonyl-C;_s-alkyl-aminocarbonyl,
carboxyl-C_7-alkyl-aminocarbonyl-C, 7-alkyl,
Ci7-alkoxycarbonyl-C,; 7-alkyl-aminocarbonyl-C; 7-alkyl,
30 carboxyl-C,7-alkyl-(C;_7-alkylamino)-carbonyl-C,; 7-alkyl,
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1-[2- (2, 5-di chl oro- phenoxy) - pyri di ne- 3- car bony1l] - 2, 3-di hydr o-/ H qui nol i n- 4-
one, WO 2010/049302 PCT/EP2009/063649
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xy) - py stlgftad oy halogpat ﬁangklfgxy, carboxyl or C; 7-a1koxycarbonyl and
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y)-pyridin-3-¥1 thanong, ace acid

{4-] 2- OB°%0 ﬁ% Sgiph@WH§yﬁr FHHe- 3- carbonyl] 3, 4- di hydr o- 2H qui noxal i n

-1- yl}-ethyl ester,

{4-[2-(2,5-di chl oro- phenoxy) - pyri di ne- 3- car bony1] - 3, 4- di hydr o- 2H—qU|noxaI|n

- 1- y1} - acefl#t Caopalinds hfformstadraccording to any one of claims 1 to 13, wherein R and R' are

{4-12- (240 g? gi chl or o- phenoxy) - pyri di ne- 3- car bony1] - 3, 4- di hydr o- 2H qui noxal i n
[

-1l-yl}-acetic acid, 15

3-(4-{442-(2, 5- dlchloro phenoxy) - pyridine 3-car bonyl] - 3, 4- di hydr o- 2H qui nox
al i ne-1sul f on pheny1l) - propi oni c.ac

(3, 4-di hydd®- mumﬁﬁpf “@UVﬂﬁCF?ﬁPEthbﬁpd wheieit | yor omet hyl - phenoxy) - pyri
di n-3-y1] - met hanone,

2- 2554dichMDRBTﬂmenoxy)-S-fluoro-N—(2-nethoxy-pyridin-3-y1)-N—nethyI-nicot
i

n

2- (55
nam de, 20
N- (2, 6- d'CQHgﬁglg' t hoxy- phenyl) - 2- (2, 5-di chl or o- phenoxy) - 5-f | uor o- N- net hy
-ni cot'I nam 42,5 -dichl oro-pheno xy)-5 -fluoro-pyridin-3 -yl] -(3

4-di hydr o- 2H qui no xalin-1 - -y1) - met hanone,

d

[ 2- ( R '5ndiRE rondensndens ko cheh ether ssieetedifiran theciptioenpsisting of leydgogest r ahydr
qui nolin g i ster,

(2, 5- d|gﬁ?o%%@gﬁgﬁ%i;ﬁaﬂ&mghgfég%§§fd|n 3-y1]-(4H pyrrol o[ 1, 2- a] qui noxa
5- nmef hanone

Syel %e&@g ?r%m&r:w&?w}z@ewﬁ%%&ﬂ $ploptaplyfyorp shegroup eqnsiiipg 81 prERGSY) - 5- 1
oI®- pyr i dip-abeyl\hhlogomtdyanae] C; ;-alkoxy;

[ 2- (2, 5-di chl or o- phenoxy) - 5-fl uor o- pyri di n-3-y1] - (4-furan-3-yl net hyl- 3, 4-di
hydr o- uk

(e eyt Eelog ot 1 PR QARG o thydroner, € U IR SR P Bneno
V) -5 11 Uor DLhagropydlyldh fiveyehybonet setoal ring and pheny

|
1-
0-
[
i
(
|

2-
n-
4-
u

R* is selected from the group consisting of methyl, ethyl, isopropyl, difluoromethyl,

trifluoromethyl, cyclopropyl and oxetanyl; or
25 R’ and R* together are —X-(CR'*R"),- and form part of a ring; wherein
X is selected from the group consisting of —~CR'R"-, 0, S, C=0 and NR'®;

R'* and R" are independently from each other selected from hydrogen or C;-alkyl,



[ 2- (2, 5-di chl or o- phenoxy) - 5-fl uoro-pyridin-3-yl1l]-[4-(3,3,3-trifluoro-propyl
) - 3, 4-di hydr o- 2Hqui noxal i n- 1- y1] - net hanone,

{4-[ 2- (2, wod0il4e300- phenoxy) - 5-f | uor o- pyri di ne- 3- car bonpCTAR2eh9MsIsydr o- 2H g
ui noxal i n-1-y1}- acetic acid ethyl ester, 35

{4-[2-(2, 5-di chl or o- phenoxy) - 5- f | uor o-I¥*i di ne- 3- car bony1] - 3, 4- di hydr o- 2Hq
ui noxalin-1-yl1}- acetic acid, 3-

(4 (2 (2. 53 gl 07 QrPRSORRN B AL QUG SlebGa b PhRRBYH 57 A= o- 2 o

ui noxal i n- prop |o
2010/ 049302 Pmogazmﬂmdwgtonmsy a@atqaahed[tg f¢rx & cyileprbpyler phetanylxing-o5

-fluoro-pyridi pge@er ﬁ:,%gmmtg{or F A%rgllll;'uydro 2H-quino xalin-l-yl} -
2-met hyl - propi onic acid, 4- 2,5-di chl or o- pheno xy)-5

-fl uoro- pyr ne-3 -carbonyl -3 ,.4- di hydr no xalin-|-y tyric
aci 3 et hs?/ RgésjljtSé?lectgd omt e)g/gr up con51st1ngI of rnetl?yl ethylui)ropyi(?solpropyl p%enyl ané,l yri

{4-[2-(2, 5-di cpyrityd- phenoxy) - 5-f | uor o- pyri di ne- 3- car bonyl] - 3, 4- di hydr o-2H-q
ui noxal i n-1-y1}- pentanoic acid ethyl ester, 6-

{4-[2-(2, 5- Hﬁﬁ gpgﬂngpenoxy) 5-fl uoro- pyrldlne 3-carbonyl] - 3, 4-di hydro-2Hq
ui noxal i n- 1 ’hexanoi ¢ acid nethyl ester, 6-

{4-] 2- 5- dICh| ro enox fl uoro- r|d|ne 3-car,bon , 4- di hydr o- 2H
ui ng)xa(lians NaorGR 93@(1 Egﬁaﬁ@%/)gRgG ipepvided t 31/‘[ at most one of B' and%ijz]ls N; and Y :

{4-[2-(2, 5-di chl oro- phenoxy) - 5-f | uor o- pyri di ne- 3- car bonyl ] - 3, 4- di hydr o- 2H ¢
ui noxal i neRItA N ¥ld mb&Rag ElyaEdH eé@id’ﬂ?fér s8RERH from the group con51st1ng of

2-(4-bro 5- d| r C 4- di hydr o-
[2ng| noxgﬁyqu opg ﬁﬁﬁiﬁﬁlﬂ% 3{1@ g% él 7-a 37?1 %1 7-a]£<oxy,¥1 loggn- 17-alkoxy and y
(4-ycl opr opand: 3, 4- di hydr o- 2H qui noxal i n-1-y1) -

{2-[2,5-di chl oro-4-(3-hydroxy-prop-1-ynyl)- pheno xy] -pyridin-3 -yl}

- met ha

[2- (4t RS R indegendently fromy cach oher SRR R A Fon - 1.
y1) - nethanbﬁbgﬂ5ﬁh§Zmbehmﬁkﬁﬁﬁﬂﬂ« loger- (44 ro- ZFLqU|no

| i ne-1-carbonyl)-pyridin-2-ylo xy] -p henyl} -p ent-4- yn0|c aC|d met hyl
ester, ag@at least one or in case R is methyl or ethyl at least two of R’, R%, R, R’ andR are

2- chloro 4- chl or 0- 443- pr dro-2 i ne-1-ca
R S TR R S %t%;ﬁ PR it et 28! £OXanbRe
2-cH or o- 4h@8g&rdnﬁhkﬁkgc@&&y@Amqyah@ph@pyﬁﬂﬁm4}dlhydro 2H qui noxal i ne- 1-ca

rbonyl) - pyr h%i@¥¥§ﬁ%LﬁHUGRYH?iR§Q%, %% §H§ﬁgﬁld 2-chl oro-4-( 2-

{2, 5- di chi 810 ycl opropyl- gui noxal i ne- 1- car bonyl) - 25
pyri di n-2- onxy] phenyl} et hyl) - ben20|c aC|d

4- ( 2- { ®r Bhaymeriwicellnajcgpiablesplis Ggreepy 1- 3, 4- di hydr o- 2H qui noxal i ne- 1- car bony
1) - pyridin-2- yl oxy]-phenyl}-ethyl)-benzoic acid,
4-(2-{2,5-dichloro-4-[3-(4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1- car bony
1) - pyri di n-13- Cypaitds R @stynb}a BidaytdingStorailimoXyr DE Rz, Geldgbd from the group

consisting of

20 (3.,4-dihydro-2H-quinolin-1-yl)-[2-(3-trifluoromethyl-phenoxy)-pyridin-3-yl]-methanone,
[2-(2-chloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(3-chloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
(6-methyl-3,4-dihydro-2H-quinolin-1-yl)-[2-(3-trifluoromethyl-phenoxy)-pyridin-3-yl]-
methanone,

25  [2-(3-chloro-phenoxy)-pyridin-3-yl]-(6-methyl-3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[2-(3,4-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
3-[3-(3,4-dihydro-2H-quinoline-1-carbonyl)-pyridin-2-yloxy]-benzonitrile,
(3,4-dihydro-2H-quinolin-1-yl)-(2-m-tolyloxy-pyridin-3-yl)-methanone,
[2-(3-chloro-4-methyl-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,

30  [2-(3-chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[2-(5-chloro-2-methyl-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,3-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,



30 3-

{2, 5-di chl oro-443-(4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1- car bony1l) - pyr
i di n-2-ylweypto/@bsayl}-acrylic acid, 3- PCT/EP2009/063649

{2, 5-di chl oro-443- (4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1- car bony1l) - pyr
i di n-2-yl oxy] - phenyl}-propionic acid;I38- 4-

{2,5-di chI or 0- 443- (4- cycl opropyl- 3, 4- di hydr o- 2H qui noxal i ne- 1- car bonyl) - pyr
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1) pyri nic acl
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1) pyr iR ]i*lan?ne’yl oxy] - pheny1} - but yryl am no) - pr opi oni ¢ aci d,
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1 dl n-

(5 5. PP ST SN QT drger basine il ARk EITRESE: car bony 1) - py
ri din- 12y B-shiple-plidoben-dbampyralin-dedi-{ T 4-sldiydrové Hhylinadsit byyl)-methanone,

( 4;/9]%’ ¢ EER%@QMﬁu&o S S5 rndh DYHBRXRU T 3 A= iy drb 27 Guino M-SRl RRRMRRGROXY) - Ph
[ 3- (2, 55¢hiore-8r(8.Sptiehiaseyphopgry)dnidin-§11- GA-dihgtiey Htsuiekadp 1l)-acsheaena- 4- y1)
- met harnsuamor&a ® Badlﬂﬁ&@%ﬂeﬁ@iﬂ yﬁaﬁxemyqtrlset giadid-1Aqueefin-118) nQﬂ{ﬁB@ﬁbndS of

SRR TR TR @ﬁéﬁfa@‘)ﬂ%’w{“ B AL LLAT I AP O
- met hamenkanone, _ _
24 T S OB s TR PR e 0 -t
[2-(2, 52d2,ém1@ﬂ@omi@n@s®)pypylm-ihyﬂ (8- Iym]lyl(374fdllmim23l quink iy thyd-raethensinaol i n- 1
-y1)- th A1 Rloro-phenoxy)-NV-eth hen l—nlcotlnarmde
[2-(2,5 |chlor(_)§enof}/ prl_P §' ; -quoro34d|hydro 2H qui nolin-1
-y1)- r‘ré?‘ﬁm‘?&?f ;4-dihydro-2 qumohn 1 yl) [2-(2,5-dichloro-phenoxy)-pyridin=3-yl]-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(7-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,

25  2-(2,5-dichloro-phenoxy)-N-methyl-N-phenyl-nicotinamide,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(2,3-dihydro-benzo[ 1,4]oxazin-4-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6,7-difluoro-3,4-dihydro-2 H-quinolin- 1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(2,3-dihydro-benzo[ 1,4]thiazin-4-yl)-methanone,

30  N-(2-chloro-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-methyl-N-o-tolyl-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-(2-methoxy-phenyl)-N-methyl-nicotinamide,
N-biphenyl-2-yl-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin- 1-yl)-methanone,

35  2-(2,5-dichloro-phenoxy)-N-(2-ethyl-phenyl)-N-methyl-nicotinamide,
N-(3-chloro-pyridin-2-yl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,
N-(4-chloro-pyridin-3-yl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-(2-methoxy-pyridin-3-yl)-N-methyl-nicotinamide,



- (2, 5-di chl oro- phenoxy) - pyri di n-3-y1]-(6, 7-di f| uor o- 3, 4-di hydr o- 2H qui nol
- 1- y1) -wot2hewaois? PCT/EP2009/063649
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[2-(3-chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(6-methyl-3,4-dihydro-2 H-quinolin-1-yl)-

I\JD I\)U'I

3[\)

methanone,
[2-(3-chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-[ 1,5 naphthyridin-1-yl)-

35 mecthanone,
[2-(3-chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(6,7-difluoro-3,4-dihydro-2 H-quinolin-1-yl)-
methanone,
[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(2-methyl-3,4-dihydro-2H-quinolin-1-yl)-



4- {2,5 -dichloro-443 -(4-cyclopropyl-3 ,4-di hydro-2H qui no
xal i ne-1-carbonyl)-pyridin-2-ylo xy] - 30 phenyl} -but-3-enoic acid nethyl
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{2, % diggb] or o0-4-[ 3- (4-cycl opropyl- 3, 4-di hydr o- 2H qui noxal i ne- 1- car bony1l) - py
ridin-2; ylo - phenyl } .-butyryl am no) - id, ..
(4 oy e ratoRatmbar ot R bR Sy B Py B aep A Caliao i d b HRMoxy ) - ph
eny 1] - re@hadichiero-phenoxy)-N-ethyl-5-fluoro-N-phenyl-nicotinamide,
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pr ocessndteinonpe manuf act ure of conpounds of fornula | as defined in claim

1, vhi GO (P ARESI-MROMRDhSRRY RS- B ARhirEn 8 - AR R dfo-aai ghiflint hepf ormul a 11
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the forPRiPaNoNe R2A2R3 ;1 11 RA N |

[2-(3-chloro-4-fluoro-phenoxy)-5-fluoro-pyridin-3-yl]-(6,7-difluoro-3,4-dihydro-2 H-quinolin-1-
yl)-methanone,
[2-(3-chloro-4-fluoro-phenoxy)-5-fluoro-pyridin-3-yl]-(8-methyl-3,4-dihydro-2 H-quinolin-1-yl)-

15 methanone,

[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(7-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(6-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin- 1-yl)-methanone,

20  3-(2,5-dichloro-phenoxy)-N-methyl-N-o-tolyl-isonicotinamide,
N-(2-chloro-phenyl)-3-(2,5-dichloro-phenoxy)-N-methyl-isonicotinamide,
3-(2,5-dichloro-phenoxy)-N-(2-methoxy-phenyl)-N-methyl-isonicotinamide,
[3-(2,4-dichloro-phenoxy)-pyridin-4-yl]-(7-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[3-(2,4-dichloro-phenoxy)-pyridin-4-yl]-(6-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,

25 [3-(2,4-dichloro-phenoxy)-pyridin-4-yl]-(6,8-difluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
3-(2,4-dichloro-phenoxy)-N-methyl-N-o-tolyl-isonicotinamide,
N-(2-chloro-phenyl)-3-(2,4-dichloro-phenoxy)-N-methyl-isonicotinamide,
3-(2,4-dichloro-phenoxy)-N-(2-methoxy-phenyl)-N-methyl-isonicotinamide,
3-(2,4-dichloro-phenoxy)-N-(2-methoxy-pyridin-3-yl)-N-methyl-isonicotinamide,

30  [3-(3-chloro-4-fluoro-phenoxy)-pyridin-4-yl]-(7-fluoro-3,4-dihydro-2H-quinolin-1-yl)-
methanone,

[3-(3-chloro-4-fluoro-phenoxy)-pyridin-4-yl]-(6-fluoro-3,4-dihydro-2 H-quinolin-1-yl)-
methanone,
[3-(3-chloro-4-fluoro-phenoxy)-pyridin-4-yl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin-1-yl)-

35 mecthanone,
3-(3-chloro-4-fluoro-phenoxy)-N-methyl-N-o-tolyl-isonicotinamide,
3-(3-chloro-4-fluoro-phenoxy)-N-(2-chloro-phenyl)-N-methyl-isonicotinamide,
3-(3-chloro-4-fluoro-phenoxy)-N-(2-methoxy-phenyl)- N-methyl-isonicotinamide,



H wherein Al, A2 and R to R4 are as defined in claiml, in the
presence of a coupling reagent under basic conditions to obtain a conpound
of the fowoubs/d493000 2010/ 049302PCT/ EP2009/ 063649 PCT/ERD@OM6I64Al , A2,
Bl, B2 and R to R' are as defined in claiml, and, if desired, converting
t he conmpound obtained into a pharnmaceultleal | y acceptable salt. or,
alternatively, 5b) coupling a conpound of the formula IV RRA2 R34 RANI 2

1 and rar-arne SRS ReRondee- Benol o S5 [ RIRARCRAIES 10 ey
OH V\D[Z@l@f@d@@@ﬂﬁ@@@%ﬁ@@y 1]}633674191de0 2Hyvanadinnl -2 mﬁhanom,, B2 and Rl to
R |_ar g8 SARKHISH8ChHoflo ) BBy« Adiflicke ok Ftho- HPNRELANGyI)-iRRAEREUNT
obtai ne[\d-(|2 gtd?chal'or% pal'lregggye):%thlegﬁ] (fl maethgl?g 3- (Eijllhydro indol-1-yl)-methanone,
5 [2-(2,5-dichloro-phenoxy)-5-fluoro-phenyl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-5-fluoro-phenyl]-(2-methyl-3,4-dihydro-2H-quinolin-1-yl)-
methanone,
[2-(2,5-dichloro-phenoxy)-5-fluoro-phenyl]-(8-methyl-3,4-dihydro-2H-quinolin-1-yl)-
methanone,
10  [2-(2,5-dichloro-phenoxy)-5-fluoro-phenyl]-(6-methyl-3,4-dihydro-2H-quinolin-1-yl)-
methanone,
[2-(2,5-dichloro-phenoxy)-5-fluoro-phenyl]-(2,3-dihydro-benzo|[ 1,4]oxazin-4-yl)-methanone,
2-(2,5-dichloro-phenoxy)-5-fluoro- N-methyl-N-phenyl-benzamide,
4-(2,5-dichloro-phenoxy)-3-(3,4-dihydro-2H-quinoline- 1 -carbonyl)-benzonitrile,
15 [2-(2,5-dichloro-phenoxy)-phenyl]-(8-fluoro-6-methyl-3,4-dihydro-2H-quinolin-1-yl)-
methanone,
[2-(2,5-dichloro-phenoxy)-phenyl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin-1-yl)-methanone,

or pharmaceutically acceptable salts thereof.

17. Compounds of formula according to claim 1, selected from the group consisting of

20  [2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2H-quinoxalin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-methyl-3,4-dihydro-2H-quinoxalin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-
methanone,

(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-

25 methanone,

(4-cyclobutyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-
methanone,

[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-oxetan-3-yl-3,4-dihydro-2 H-quinoxalin-1-yl)-
methanone,

30  1-[2-(2,5-dichloro-phenoxy)-pyridine-3-carbonyl]-2,3-dihydro-/ H-quinolin-4-one,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-methylene-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-[4-(3,3-difluoro-azetidin-1-yl)-3,4-dihydro-2 H-
quinolin-1-yl]-methanone,
N-(2-cyclopropyl-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,

35 2-(2,5-dichloro-phenoxy)-N-methyl-N-(2-methylsulfanyl-phenyl)-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-methyl-N-[2-(2-methyl-2H-pyrazol-3-yl)-phenyl]-nicotinamide,



20. Pharmaceutical conpositions conprising a conpound of fornula I
according to any 5 one of clains 1 to 18 and a pharmaceutically acceptable
carrier amg/20ro/magjoavant . 21. Conpounds of fornul a PCamEPsdionzs4? 0 any
one of clainms 1 to 18 for use as therapeutic active substances. 22.
Conpounds of formula | according to am\2ene of clains 1 to 18 for use as
therapeutic active substances for the treatnment of diseases which are
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one of ﬁ‘?’?l s, 1 to 18 to a human being or aninal. 24. The use of
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I nvent ii9n 350888 fhe RS L dGH I N8 in-3-y1]-(4-furan-3-ylmethyl-3 4-dihydro-2H-
quinoxalin-1-yl)-methanone,
(4-cyclobutylmethyl-3,4-dihydro-2H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-5-fluoro-

30 pyridin-3-yl]-methanone,
[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-[4-(3,3,3-trifluoro-propyl)-3,4-dihydro-2 H-
quinoxalin-1-yl]-methanone,
{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxalin-1-yl} -
acetic acid ethyl ester,

35  {4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxalin-1-yl} -
acetic acid,
3-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl} -

propionic acid ethyl ester,
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3-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl} -
2-methyl-propionic acid,
4-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl} -
butyric acid ethyl ester,
5-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl} -
pentanoic acid ethyl ester,
6-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl} -
hexanoic acid methyl ester,
6-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxalin-1-yl} -
hexanoic acid,
4-{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2H-quinoxaline-1-
carbonyl}-benzoic acid methyl ester,
[2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-
yl)-methanone,

(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)- {2-[2,5-dichloro-4-(3-hydroxy-prop-1-ynyl)-
phenoxy]-pyridin-3-yl}-methanone,
[2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
5-{2,5-dichloro-4-[3-(3,4-dihydro-2H-quinoline-1-carbonyl)-pyridin-2-yloxy]-phenyl } -pent-4-
ynoic acid methyl ester,

2-chloro-4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-
2-yloxy]-phenylethynyl}-benzoic acid methyl ester,
2-chloro-4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-
2-yloxy]-phenylethynyl}-benzoic acid,
2-chloro-4-(2-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline- 1-carbonyl)-
pyridin-2-yloxy]-phenyl}-ethyl)-benzoic acid,
4-(2-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-ethyl)-benzoic acid,
4-(2-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-ethyl)-3-methoxy-benzoic acid,
3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-acrylic acid,
3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-propionic acid,
4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-but-3-enoic acid methyl ester,
4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-but-3-enoic acid,
4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
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phenyl}-butyric acid,

(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-propionylamino)-acetic acid,

[(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionyl)-methyl-amino]-acetic acid,
3-(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionylamino)-propionic acid,
1-(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline- 1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionyl)-pyrrolidine-2-carboxylic acid,
3-(4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-butyrylamino)-propionic acid,
2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
benzoic acid methyl ester,

{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
benzoylamino }-acetic acid methyl ester,

(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-phenyl]-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(2,3-dihydro-benzo[ 1,4]oxazin-4-yl)-methanone,

or pharmaceutically acceptable salts thereof.

18. Compounds of formula I according to claim 1, selected from the group consisting of

[2-(3-chloro-4-fluoro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
2-(2,5-dichloro-phenoxy)-N-ethyl-N-phenyl-nicotinamide,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(7-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6,7-difluoro-3,4-dihydro-2 H-quinolin- 1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(2,3-dihydro-benzo[ 1,4]thiazin-4-yl)-methanone,
2-(2,5-dichloro-phenoxy)-N-methyl-N-o-tolyl-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-(2-methoxy-phenyl)-N-methyl-nicotinamide,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin- 1-yl)-methanone,
N-(2-chloro-6-methyl-phenyl)-2-(2,5-dichloro-phenoxy)-N-methyl-nicotinamide,
2-(2,5-dichloro-phenoxy)-N-(5-fluoro-2-methoxy-phenyl)-N-methyl-nicotinamide,
[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(3,4-dihydro-2 H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(7-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(6-fluoro-3,4-dihydro-2H-quinolin-1-yl)-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(6,8-difluoro-3,4-dihydro-2 H-quinolin- 1-yl)-methanone,
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3-(2,5-dichloro-phenoxy)-N-methyl-N-o-tolyl-isonicotinamide,
3-(2,5-dichloro-phenoxy)-N-(2-methoxy-phenyl)-N-methyl-isonicotinamide,
[2-(2,5-dichloro-phenoxy)-phenyl]-(3,4-dihydro-2H-quinolin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(3,4-dihydro-2 H-quinoxalin-1-yl)-methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-methyl-3,4-dihydro-2H-quinoxalin-1-yl)-methanone,
(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-
methanone,

(4-cyclobutyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-
methanone,

[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-oxetan-3-yl-3,4-dihydro-2 H-quinoxalin-1-yl)-
methanone,
[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-methylene-3,4-dihydro-2H-quinolin-1-yl)-methanone,
2-(2,5-dichloro-phenoxy)-N-methyl-N-(2-methylsulfanyl-phenyl)-nicotinamide,
(4-cyclopropylmethyl-3,4-dihydro-2H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-pyridin-3-yl]-
methanone,
[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-yl]-(3,4-dihydro-2H-quinoxalin-1-yl)-methanone,
(4-cyclobutyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridin-3-
yl]-methanone,

{4-[2-(2,5-dichloro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-3,4-dihydro-2 H-quinoxalin-1-yl} -
acetic acid ethyl ester,
[2-(4-bromo-2,5-dichloro-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-
yl)-methanone,

(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)- {2-[2,5-dichloro-4-(3-hydroxy-prop-1-ynyl)-
phenoxy]-pyridin-3-yl}-methanone,
4-(2-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-ethyl)-benzoic acid,
3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-propionic acid,
4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-but-3-enoic acid methyl ester,

(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-yloxy]-
phenyl}-propionylamino)-acetic acid,

[(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionyl)-methyl-amino]-acetic acid,
3-(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionylamino)-propionic acid,
1-(3-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline- 1-carbonyl)-pyridin-2-
yloxy]-phenyl}-propionyl)-pyrrolidine-2-carboxylic acid,
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3-(4-{2,5-dichloro-4-[3-(4-cyclopropyl-3,4-dihydro-2 H-quinoxaline-1-carbonyl)-pyridin-2-
yloxy]-phenyl}-butyrylamino)-propionic acid,

(4-cyclopropyl-3,4-dihydro-2 H-quinoxalin-1-yl)-[2-(2,5-dichloro-phenoxy)-phenyl]-methanone,
[3-(2,5-dichloro-phenoxy)-pyridin-4-yl]-(2,3-dihydro-benzo[ 1,4]oxazin-4-yl)-methanone,

5 or pharmaceutically acceptable salts thereof.

19. A process for the manufacture of compounds of formula I as defined in claim 1, which

Proccess COl’IlpI'iSGS

a) reacting a carboxylic acid of the formula II

OH R°®

R7 II
R R
R
10 wherein B!, B® and R® to R are as defined in claim 1, with an amine of the formula TIT

R? /AZ R®
XL
R1 A1 ITI/

H

2

wherein A', A” and R' to R* are as defined in claim 1, in the presence of a coupling reagent

under basic conditions to obtain a compound of the formula I
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X I R’
R A N7 g°

wherein A', A%, B!, B> and R' to R'! are as defined in claim 1, and, if desired,

converting the compound obtained into a pharmaceutically acceptable salt.

or, alternatively,

5 b) coupling a compound of the formula IV

X I R’
R A N7 Rg°

v

wherein Al, Az, Bl, B? and R' to R® are as defined in claim 1 and Hal means a halogen

atom or sulfonate, with a phenol of the formula V

OH
RY R
\'%
R R
R’
10 wherein R’ to R are as defined in claim 1, in the presence of a copper (I) source to obtain

a compound of the formula I
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wherein A', A%, B!, B> and R' to R'! are as defined in claim 1, and, if desired,

converting the compound obtained into a pharmaceutically acceptable salt.

20. Pharmaceutical compositions comprising a compound of formula I according to any

one of claims 1 to 18 and a pharmaceutically acceptable carrier and/or adjuvant.

21. Compounds of formula I according to any one of claims 1 to 18 for use as therapeutic

active substances.

22. Compounds of formula I according to any one of claims 1 to 18 for use as therapeutic
active substances for the treatment of diseases which are associated with the modulation of

GPBARI1 activity.

23. A method for the treatment of diseases which are associated with the modulation of
GPBARI activity, particularly for the treatment of diabetes, particularly type 2 diabetes or
gestational diabetes, impaired fasting glucose, impaired glucose tolerance, insulin resistance,
hyperglycemia, obesity, metabolic syndrome, ischemia, myocardial infarction, retinopathy,
vascular restenosis, hypercholesterolemia, hypertriglyceridemia, dyslipidemia or hyperlipidemia,
lipid disorders such as low HDL cholesterol or high LDL cholesterol, high blood pressure,
angina pectoris, coronary artery disease, atherosclerosis, cardiac hypertrophy, rheumatoid
arthritis, asthma, chronic obstructive pulmonary disease (COPD), psoriasis, ulcerative colitis,
irritable bowl disease (IBS), allergy diseases, fatty liver, liver fibrosis, liver cirrhosis, liver

colestasis, kidney fibrosis, anorexia nervosa, bulimia nervosa and neurological disorders such as
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Alzheimer’s disease, multiple sclerosis, schizophrenia and impaired cognition, which comprises
administering a therapeutically active amount of a compound of formula I according to any one

of claims 1 to 18 to a human being or animal.

24. The use of compounds of formula I according to any one of claims 1 to 18 for the
preparation of medicaments for the treatment of diseases which are associated with the

modulation of GPBARTI activity.

25. The use according to claim 24 for the preparation of medicaments for the treatment of
diabetes, particularly type 2 diabetes or gestational diabetes, impaired fasting glucose, impaired
glucose tolerance, insulin resistance, hyperglycemia, obesity, metabolic syndrome, ischemia,
myocardial infarction, retinopathy, vascular restenosis, hypercholesterolemia,
hypertriglyceridemia, dyslipidemia or hyperlipidemia, lipid disorders such as low HDL
cholesterol or high LDL cholesterol, high blood pressure, angina pectoris, coronary artery
disease, atherosclerosis, cardiac hypertrophy, rheumatoid arthritis, asthma, chronic obstructive
pulmonary disease (COPD), psoriasis, ulcerative colitis, irritable bowl disease (IBS), allergy
diseases, fatty liver, liver fibrosis, liver cirrhosis, liver colestasis, kidney fibrosis, anorexia
nervosa, bulimia nervosa and neurological disorders such as Alzheimer’s disease, multiple

sclerosis, schizophrenia and impaired cognition.

26. The use according to claim 25 for the preparation of medicaments for the treatment of

for the treatment of diabetes, particularly type 11 diabetes or gestational diabetes.

27. The imnvention as herein before defined.

ok ok



