WO 2009/021696PCT/EP2008/006573 -- AZABIPHENYLAMINOBENZOIC ACID DERIVATIVES AS
DHODH INHIBITORS The present invention relates to new inhibitors of the dihydroorotate
dehydrogenase (DHODH). These compounds are useful in the treatment, prevention or suppression of
diseases and dsorders2kspewn to be susceptible to improvement by inhibigen/epbha@dibydreorotate
dehydrogenase, such as autoimmune diseases, immyne and inflammatory diseases, destructive bone
disorders, malignant neoplastic diseases, angiogenic-related disorders, viral diseases and infectious
diseases. The enayawamibhydronroiaiezdsh ydtegsnasa(BEO RHpisthe enatre shat catalyzes the 10
fourth step in the pyrimidine biosynthetic pathway namely the conversion of dihydroorotate to rotate
concomitantly with a electron transfer to ubiqu |none?% cofactor Qf via a flavin mononucleotide
intermediate (LOM&FEPLl YSPEXNBRiEhinIe 9@“7?” > B HRPAPYg ptale e ARIRB 3G m falciparum)
(McRobert et A0V bdhene PemasitolL oG seful ibdutdigatireioiyavenbtbrestciupivedgibmot this de novo

pathway as theysesses £HdlhsBiidisikHA BIBETRepriR tﬁ%@t@ﬁ&tti@y\m@mgﬁ pathway. During
homeostatlg prglif%ratlon th§§aévaﬁ% saethw whi h iS |nde endent of D nIal ems ufficient for

the cellular sup mﬂ%o;t)atﬁml ases. e y, ceal?so\'/r\ﬁ{humh 'She?tst?rstb'vmentl%nn par? cufnam C1ryand B
lymphocytes n @Gaﬁ?é d@%%&vﬁé’&m%‘{ﬂ’él|@?Eﬁéaﬂh"zeptﬁ§%fed&9l?§%ﬁwﬂem9n'ﬁﬁ&ﬁ¢ stops the
cell cycle progrissitmssupalrdissasgsDnd infetivesigisemdaonsequently cell proliferation (Breedveld FC at
al Ann Rheum Dis 2000). Therefore, inhibitors of DHODH show beneficial immunosuppressant and
antlprollferatlve effects in human diseases characterized bd abnormal and uncontrollable cell

proliferation 25' P8 SaRG e BACRIRiAGHaREogrRrseREQREY flhs s Ry e thabrri 288 1eR Iymphocyte
proliferatid® inffditostepf iDHORYFN(idina dithuntbaticpatieatirane Rk d@ivarsibb i gifiydrohaiste an

anti- infbmmat@&br%féi@%&ié&ﬂhi&ﬂii?'@/m sx@telsm ﬁéﬂéﬁéﬁt@ﬁb@ﬂﬂw&h@t@%é@&t@) (MR)tlgRmsignalling,
monocyte mlgratl%lna do§8 (?F?ﬁs%atg si%rl c'r'?grrg %\@g a%té)nrtrg tt‘? 1 and induces a

shift from T hefnper celr fation d atlon anna et al. J
Immunol ZOOOR"EBﬁW% mﬂwﬁhmaam Wﬁ‘t"rﬁéﬁt&t‘é‘ Bipohasnddriasitohdfdd #istion mediated
by RANKL dedsectssal (EycBiyeH énblisively fdve shithae a@balathvibyititi shig eeunse 3004). WO
2009/021696 I&Tﬁﬁ@@%@&%ﬁeﬂ@ha% (ao] gggﬁ@{gﬁggt%gégwnts with two inhibitors of DHODH
that reached clinical trials, Brequinar (Dexter D.L. et al.; Cancer Res. 1985) and Teriflunomide
(A77-1726), were both found to bind in a common site, that is also believed to be the binding site of
the cofactor ubdiyuinoemedstasicairdiecatior ol svageoRbWaY IvdfichisindkpendenyetieHPlHrade name

Arava (EP 0 7&@elx?s%dﬁl@e%fﬁ’r%@Qétlma%mbsliimﬁﬂlymﬂérﬁﬁkéwUihﬁtd@mmdath@ﬁnarket place.
Leflmomide o o PP S 15 RS D el D RBRINRIA RS Haen PHODH

with a moderate potency ox et a
20 these cells, DHODH inhibition stops the cell cycle progression suppressing DNA synthesis

and consequently cell proliferation (Breedveld FC et al Ann Rheum Dis 2000).

Therefore, inhibitors of DHODH show beneficial immunosuppressant and antiproliferative
effects in human diseases characterized by abnormal and uncontrollable cell proliferation
25 causing chronic inflammation and tissue destruction.

In addition to abolish lymphocyte proliferation inhibitors of DHODH (i.e. teriflunomide,
Maritimus (FK778) and brequinar) have an anti-inflammatory action by inhibition of
cytokine production and nuctear factor (NF)-kB- signalling, monocyte migration and

30 increased production of transforming growth factor beta-1 and induces a shift from T
helper cell type 1 (Th1) to type 2 (Th2) subpopulation differentiation (Manna et al. J
Immunol 2000)(Dimitrova et al J. Immunol 2002). Furthemore, the osteoclast
differentiation mediated by RANKL decreased by DHODH inhibition (Urushibara et al.
Arthrititis Rheum 2004).
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10 Leflunomide is a DMARD (disease modifying anti-rheumatic drug) from Aventis, which was
approved by the FDA for the treatment of rheumatoid arthritis in 1998 and by the EMEA for the
treatment of psoriatic arthritis in 2004. Currently Leflunomide is under active development for the
treatment of syEemmie/iesas erythematosus, Wegener's 15 granulomatosisqiietzies/ e si3
Rheumatoloay 2004; 43(3), 315-320) and HIV infectppn, Moreover, teriflunomide, its active metabolite
is efficacious in multiple sclerosis and right now is in Phase Il clinical trials (O'Connor eta! Neurology
2006). Other datR-aresiatiratisngrpesents it fyodnbieitptsi st BEEXDE HatdsashryIokisg! Sisdndilitis 20
(Haibel et al.; ByaguiRireusxtdPB.L2005), aiyar Rudlaropsienteriginpaihiaamitis £8)\wasraaotet al.;
Aniitis Rheupn, SRORINA SaisaipainRanamanakob sUCHlmaNgshe i@ URY Dis- 2004)

Furthernore, Ie(ﬁfun_oml e and ave shown and excellent antiviral activity against
cytornegalovittRiayieantbiisfels Xttt el iRaR280)as second-line therapy for cytomegalovirus
disease after organ transplantation (John et al Transplantation 2004). 25 In addition Leflunomide

reduces HIV regligafion-NeRRAME R ALEARRRIMAIL EBLERN B8 ARYUIPRIeNE] Fedyrignal dosing
(Schlapfer E et al. AIDS 2003). In vi

S 2 w of the physiological effects mediated by inhibition of
dehydroorotatt ¥Rt PBHANLA! €3G ?glt%ﬁ-fﬁ%ﬁél{ ﬂﬂ?ﬁitb‘?ﬂuﬂg% Bése%'?é’é%amg &sclosed for the
treatment 30 derifkevendrrwoichisdhe aatine ttekolitss iniibitiog bumean SR witr e diederstes, destructive

bone disorderggi@ialiqrantnaoplasiaHiseasaespiangiggenic-related disorders, viral diseases, and
infectiousggiseases. See for example WO 06/044741; WO 06/022442; WO 06/001961, WO 04/056747,

WO 04/056746, WO 03/006425, WO 02/080897 and WO 99/45926. WO . )
2009/021696hefErEpitsos A BYERP. (disegresnedilyine artbrrraatafrieh S mArsatihnbBiEon plays a role
include withouvdsipptime dibyaire FIDW éodibe satmentrofirheuaratbid faihmitiabo P eiseamstheestructive bone

disorders, malignant PeePiRsindissareraft HRas0IA 6L R furRLEIRAARRS aaiid infectious
diseases. 5 Autoimmune Fllsglases which p%?%ﬁ%bn(?e reventeq‘ ort eatechcIude but are not limited to
i

rheumatoid arfiVEiSPREBHISGES HRAtcY DRSS gsus, We

SMALOSUE, mt?l?i?)eféssclerosis, psoriasis,

ankylosintpsperatiiaiatpsisyMetzier gtah fbametilooy 3Rt Rr JAHR b phtHintestinmitis,

inflammatory peyeheiseanansnifeansiicarainatolitisiosticatiobsia HubisessesdRieitatsighndrome,

fiboromyalgia anqN t%qg-ghgi%%t% megﬁﬁgﬁe%gg%mw&ég?% 865 which may be prevented or
a,

treated includé but are not limited to ast , respiratory distfess syndrome, acute or chronic
pancreatitis, graft versus-host disease, chronic sarcoidosis, transplant rejection, contact dermatitis, 15
atopic dermatititiealiatgiarelzimitigjralliergicecolgatctaliisd Bedtrses suctmnaekitdiimg spuohjiteye conditions
such as cgnjupelivitis@nd AW iR R L CHYSP PR HiralslgismichdpavibaRIeRiRd Rlaeated
include but are n tkgbit,?d IIQ% oste%ﬁ&;E si\sd g}ggggg@ri%s arg]d %uhiigle §n¥elloosas- algée%i one disorder.
20 Malignant ﬁg%plas 1'5isE5<8s tha r%ay e preven{eaugrrprea ed ihcfude butare Kot limited to

prostate, ovarlaiRis-ARAA) cBvtemongilsfenesideranstE R brYe = avdt FdPre![SR ABHYE] or treated
include but aradiotyingiedttoytrergagirmasehmiaidedovasentipiirhtoed mosnderddegaheratyon or
diabetic ret'noﬁﬁgi%megalovirus disease after organ transplantation (John et al Transplantation 2004).

25 In addition Leflunomide reduces HIV replication by about 75% at concentration that can

be obtained with conventional dosing (Schlapfer E et al. AIDS 2003).

In view of the physiological effects mediated by inhibition of dehydroorotate
dehydrogenase, several DHODH inhibitors have been recently disclosed for the treatment

30 or prevention of autoimmune diseases, immune and inflammatory diseases, destructive
bone disorders, malignant neoplastic diseases, angiogenic-related disorders, viral
diseases, and infectious diseases. See for example WO 06/044741; WO 06/022442; WO
06/001961, WO 04/056747, WO 04/056746, WO 03/006425, WO 02/080897 and WO
99/45926.
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25 Viral diseases which may be prevented or treated include but are not limited to HIV infection,
hepatitis and cytomegalovirus infection. Infectious diseases which may be prevented or treated
include but are not limited to sepsis, septic shock, endotoxic shock. Gram negative sepsis, toxic shock
syndrome, 30 Sigaliaeis®nd other protozoal infestations such as malarizdrisasessshsen found that
certain azabiphenylaminobenzoic acid derivatives arg_novel potent inhibitors of DHODH and can
therefore be used in the treatment or prevention of these diseases. WO

2009/021696 IBEAEE200B008 8 whichmitBBHdtjivitbresiays theojsrinshusiei mitbptiimiaéian provide a

method for prepajiine Gl dicos8eo RENRAIMIFRAVHS R 9RHISE HI ABSHRRINBIIERG dbrastive amount
of said compounds; the use o compounds in.the m%qélfac ure ofa}medicame t.f I {hs freatment of
G e i

the .
pathological Slat P Fssg'géjéss? %?JesCeaB E)I%e{](')ci'mprover%oén?rﬁyvi'rrl igﬁﬁ)ar?qf’o? A Wherein the

pathological cdiselasep: or disease is selected from rheumatoid arthritis, psoriatic arthritis, ankylosing
spondilytiss multiple sclerosis, Wegener's granulomatosis, systemic lupus erythematosus, psoriasis

and sarcoidosis ARt IR AR RR eaalialacica conaliaAndisgaseripyReRRIble (o

amelioration by In ] DHODH wherein the pathological condition or disease is selected from
rheumatoid 10TEYARRIY 388t esaTRHE 2T ariS IDSIR ISIUAE ISR MRS HS SRR SSRRY R ner's
granulomatosisssigstenikylosing epptitiiptiaiO¥egsnesogamisiematssiscpiiesicwernipesiieg the
adm'n'Strati0niéﬂgégﬁ’wiﬁ%m%mﬁ’aﬁfrm?ofvﬁ%mp&s@aw& nBRAROEdIEaLRE RS, the present

invention is directed t%)c,omé)ounds of formula Iél) for(hse [ t.ebltS treatment or prevention of a
pathologi(!gl kGRS A esdggrgﬁ'fcﬁﬁ%nl'ﬁ ARTE iefpgfion“‘?));3 iRtiibition of dehydroortate
dehydrogenase RI wherein: 20 R' is selected from the group consisting of hydrogen atoms, halogen
atoms, CIA alkmQaé syrialifivhatér diendedWhidh malR B preeletsaditemtédanglalsbabasisting of

hydrogen atom, legen Siams ERR AR AR BR s AE BClRL e SRR ARTSISUNG o

-000RS5, -CO tetrazolyl, -802NEIR5 a _ONHSO S'grqup,s, wherein R5 is selected from the
group consistifFBY e s R5M rNifRAF U Bt iERStET PIERIANy ROTIS! qRisatits.
2009/02 1696 RBpiERIORIS0BBZRC-rBinitis, allergic conjunctivitis, Behcet syndrome, inflammatory

eye conditions such as conjunctivitis and uveitis.

Destructive bone disorders which may be prevented or treated include but are not limited
to osteoporosis, osteoarthritis and multiple myeloma-related bone disorder.
20 Malignant neoplastic diseases that may be prevented or treated include but are not limited

to prostate, ovarian and brain cancer.

. Agiogenesis-related disorders that may be prevented or treated include but are not limited
to hemangiomas, ocular neovascularization, macular degeneration or diabetic retinopathy.
25 Viral diseases which may be prevented or treated include but are not limited to HIV

infection, hepatitis and cytomegalovirus infection.

Infectious diseases which may be prevented or treated include but are not limited to
sepsis, septic shock, endotoxic shock, Gram negative sepsis, toxic shock syndrome,
30 Shigellosis and other protozoal infestations such as malaria.

It has now been found that certain azabiphenylaminobenzoic acid derivatives are novel
potent inhibitors of DHODH and can therefore be used in the treatment or prevention of
these diseases.
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124 is selected from the group consisting of a hydrogen atom, and a C1.4 alkyl group, R9 is selected
from the group consisting of a hydrogen atom and a phenyl group, 5 G11 represents a group selected
from N and CR8 wherein R8 is selected from the group consisting of hydrogen atoms, halogen atoms,
C1.4 alkyl, C3vwa@yalpathyts C1,4 alkoxy, -CF3i -OCF3, monocyclic N-contaimingpidds/ddasteroaryl,
monocyclic N-containing C3.7 heterocyclyl groups agd a C8.10 aryl group which is optionally
substituted with one or more substituents selected from halogen atoms and a CIA alkyl group, 10 G2

represents a diothesetectoeSafitne arésehidyenttoare dolpydrisieyagnetipdidiaregernatesid, a C3_4
CyClOalkyl gredtapufdbd iR aiass? @?ﬁbd&ﬁ&eéomﬁm#éﬁ@tr\mmﬁm%4 alkyl group and

Rb is selected from a consjsting of Cl alkyl grou 14 alkox C14 roup, or Ra and R8
together with {E R0 gér%HagtBSrﬁ (ﬁ\%'v%gqnm oéJ ncgr{? Attache 3 ?8%16 g?sa uerxzja't 206 ¢ i§%érahembered

heterocyclic r|H@aéb?@r%W*&Q}?&ﬁ@?r@'&@mw@ﬁe&ﬁ?ﬁﬁ%%ﬁ“a@dﬂlWPH%’I@%&%W@BO'& monocyclic
or bicyclic § taAOHOeMherediheieRatoyts cogitontaitkgene sssoptEfoviogamatoms which is

optionally SUDSHIHRS ﬁ%rﬁﬁ’% % %ﬁ%&é@@%ﬁ,}ﬁ&% f,;iéfsa@lea@rv@é L alkyl, Cla

alkoxy, C34 cycloal C1.4 cycloalkoxy,- 3, and wherein R7 and R8 are

|ndependentlﬁ%@lﬁ@ﬁ'?réﬁtﬁmﬁﬁ’é‘ﬁ SRS MIRIeSHS P IS é‘ir&°écf§2§|sgi?’6%5‘e@§d? &/ cloalky!
group, or R7 arectR8rtorjettbolvgitaticerditiogan dismasts sustentibleycaamelitaatitadF mhibitogrefup of

formula SOW@F@?Q mét}rglm{l@egsgg{fg%,gﬁqi&ﬁm g,@,mﬁg %%H%W(?&h gﬁegﬂg@ﬁ]eally substituted by
one or mare substituyents sele ted from halogen a a r alkoxy,

Cs. 4cyc|o§ky?'%3aéf Wg rétf(‘jﬁglfg&"?] 5586%?%%&% le6s ey ¥ y, cyano -CF3, -0CF3,
--CONR7Re, Sraniamsiasis:isysamiprisopytBpmatesaRRgNes u’ﬁ@g smemﬁi%w@rbwaimaiw triazolyl,

pyrazolyl and yaisiazohtioprottpe esmmpinas aiyhsuhatitice tolays(hiedt allaydear oE Beateysibalkyl group and
wherein R7 and R6 are independently selected from hydrogen atom, linear or branched C1-4

Thus, the present invention is directed to compounds of formula (1) for use in the
15 treatment or prevention of a pathological condition or disease susceptible to amelioration

by inhibition of dehydroortate dehydrogenase

wherein:

20
R'is selected from the group consisting of hydrogen atoms, halogen atoms, C, alkyl, Ca4
cycloalkyl, -CF5; and -OCF3,

R? is selected from the group consisting of hydrogen atoms, halogen atoms and C,.4 alky!

25 group,

RY is selected from the group consisting of <COOR®, -CONHR?, tetrazolyl, -SO,NHR® and
-CONHSO,R® groups, wherein R® is selected from the group consisting of a hydrogen
atom and linear or branched C;_4 alkyl groups,
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5alkyl group, a C34 cycloalkyl group, or R7 and R8 together with the nitrogen atom to which they are
attached form a group of formula 7.--(CH2)n -N", wherein n is an integer from 0 to 3 10 r, G2
together with R6 form a non-aromatic C5.10 carbocyclic group or a C0.10 aryl group, and the
pharmaceuticalyp aceptapie salts and N-oxides thereof. 15 As used herercCihertessmaliid embraces
optionally substituted, linear or branched hydrocarban radicals haying 1 to 4 carbon atoms. Preferred
substiuents on the alkyl groups are halogen atoms and hydroxy groups. = Examples include methyl,
ethyl, n-propyRiipeeedted-onythe accbpisansistine af Buydrogernafieralapda Sedai@t6rieUhe term alkoxy
embraces optionally substituted, linear or branched oxygen containing radicals each haying 1 to 4

carbon atoms Erefe(rt%g dsybst& ent% L%ncgrl1 8l é))éy agﬁg&% e%rgtgglgggg gﬁgg?g?a%hydroxy groups. 25

Examples mclud'e me oxy,og}h , N-Propoxy, 1-propoxy, n-butoxy, sec- d tertbutoxy
radicals. As used herein, the term cycloalkyl embraces optionally substituted saturated carbocyclic
30 radicals ang! wptessrshagwisesepetifidthnait yotba ki wredivaRipiszliytédif dmotnestoup carbon atoms,

preferably 1o ca Rl RA0R RBACSEP YE G2DORURIRST - Ll o, Prefered

substiuents on the cycloalky groups are halo en atoms an rou L#sed h reln the
term cycloalkoR EmBRIEECLS NicorfaiyRg CortgIRiR a'ﬂ?&fﬂ%‘&c \g)f(é(% E]%ﬁ;d”%ﬁ 5§§¥?T Kerwise
specified, a cyarlopikeny adtlicodny gicaihwhish feorptigraBsshstitedtwithonsrefanatshsehstiugns 4 carbon

atoms. Examplgs dRalvem Fudgeramiasind¥aobuirasuyclopentyloxy, cyclohexyloxy and
cyclohept%goxy When a cycloalkoxy radical carries 2 or more substituents, the 10 substituents may be

the same Or dlfferent Preferred substiuents on the cycloalkoxy groups are halogen atoms and hydroxy
groups. As (Edaniesents arErauphelasiPAesl embraces typically optionally substituent C6-Cto
monocyclic or polycyclic aryl radical such as phenyl, naphthyl, anthranyl and phenanthryl. 15 Phenyl is

preferred. A said optignally SubstitktgsRskAding, s ivRisahibmsyRstttyedmypyRituted with 1, 2

alkoxy group and -NR?R®, wherein

15 R? represents a Cy.4 alky! group and R® is selected from a group consisting of C
alky!l group and C,4 alkoxy-C,., alkyl group, or
R? and R® together with the nitrogen atom to which they are attached form a
saturated 6 to 8 membered heterocyclic ring optionally containing one oxygen
atom as an additional heteroatom.

20

» a monocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing one or

more nitrogen atoms which is optionally substituted by one or more substituents
selected from halogen atoms, C,.4 alkyl, Cq4 alkoxy, Cs.4 cycloalkyl, Cs4
cycloalkoxy, -CFs, -OCF;, and -CONR'R®, wherein R” and R® are independently

25 selected from hydrogen atom, linear or branched C.4 alkyl group, Cs.7 cycloalkyl
group, or R’ and R® together with the nitrogen atom to which they are attached

form a group of formula
N /\:l(CHz)n
30 wherein n is an integer from 0 to 3,
and

¢ a phenyl group which is obtionnany substituted by one or more substituyents
selected from halogen atoms, Cy4 alkyl, hydroxy, C.4 alkoxy, Cs4cycloalkyl, Cs.4



or 3 substituents which may be the same or different. The substituents are preferably selected from
halogen atoms, preferably fluorine atoms, hydroxy groups, alkoxycarbonyl 20 groups in which the alkyl
moiety has from 1 to 4 carbon atoms, hydroxycarbonyl groups, carbamoyl groups, nitro groups, cyano
groups, C1-Cavedkydogioups, C,-C4 alkoxy groups and C1-C4 hydroxyalkybgrampsoddisers an aryl
radical carries 2 or more substituents, the substituergs may be the same or different. Unless otherwise
specified, the substituents on an aryl group are typically themselves unsubstituted. 25 As used herein,
the terms heteroarylcasicehonsaromabE it dre tERNRTRS cxediaediyriarey picangdaisiace a 5- to

14- membered ring syRigMyIyRIG YN (felatepetee sifgrsysiem aaamdeiog at least one
heteroaromatic ring and contain}%%aq@ Ig}ua[iss ope er%ag%ngofgsgégngﬁ{g] % §paim§ whééeer&?teroaryl
cycli ' po IC

) > groups ar )
radical may be a sm%le Rhg 3GHmon C) or two or more fused fings ycyclic) wherein at least

one ring contains a ReRISFGHE indeparsienthrisstam Eamrhydessn el I paa CLbsREiel Seypically a
non-aromagic, saturaied groupsatird@dod ByCdrougandyarit Ritggsiste witrsthemirsged a®mortd membered

radical, in 35 which gpe.of marte, for eXAMRIE doup Stdrliie carbon atoms preferably 1 or 2 ot the
WO 20091021696PCT1EP20081006573 - 8 - carbon atoms are replaced by a heteroatom selected

from N. O and S. Saturated heterocyclyl radicals are preferred. As used herein, the term halogen atom
embraces chlorine, fluorine, bromine or iodine 5 atopdS typiedly a fluorine, chlorine or bromine atom.
The term halo when used as a prefix has the same‘rean ng. As used herein, some of the atoms,
radicals, moieties, chains or cycles present in the genéral structures of the invention are "optionally
substituted". ThisWheesis nimenetsger Feopis, Fadicals, moieties, chains or cycles can be either
unsubstitgted or substituted in any posiition by one or more, for example 1, 2, 3 or 4, substituents,
whereby the hyd 31 PRURSHIS ishupsHBstBited atmRitaglicpiSr Meietian, ghaips or cycles
are replaced by cheniically acceptable atoms, radicals, moieties, chains or cycles. When two or more
substituents are present, each substituent may be the same or different. 15 As used herein, the term
pharmaceuticaliy trecsprardeestitalyasreptabledaitsvand Aloidan taserfcally acceptable acid or base.
Pharmaceutically acceptable acids include both inorganic acids, for example hydrochloric, sulphuric,
phosphor, diphosphori, ydiebromis.dysiaiadiend ) LA A aieaicAgids, for example citric,
fumaric, 20 maleic, malic, man(?gfl‘c, scorbic, oxalic, succinic, tartaric, benzoic, acetic,
methanesulpH¥isfecatbrihedinph sAKND &2 AaRAp RS, BIRIRSIRASHSaiuANR QR yReaind) or
p-toluenesulphanigsacshMdyrmraes tieallydosg ptabps.bases include alkali metal (e.g. sodium or
potassium) and alkali earth metal (e.g. calcium or magnesium) hydroxides and organic bases, for

example alkyl amines, arylalkyl amines and heterqcyclic amines. 25 Other preferred salts according to
the invention m@ﬁ%ﬂ%ﬁﬁmgnﬁﬁmﬁlﬁ@mﬁwh" %ﬁe?ﬁHqgnsgaﬁ\‘} I]SHE (5 rgéugﬂion (X)is

associatetPwitladiselpositive charge of the N atom. X may be an anion of various mineral acids such
as, for example, chloride, bromide, iodide, sulphate, nitrate, phosphate, or an anion of an organic acid
such as, for As used herein the term alkoxy embraces optionally substituted, linear or branched
oxygen containing radicals each having 1 to 4 carbon atoms. Preferred substiuents on the
alkoxy groups are halogen atoms and hydroxy groups.
25

Examples include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, sec-butoxy and tert-

butoxy radicals.

As used herein, the term cycloalkyl embraces optionally substituted saturated carbocyclic
30 radicals and, unless otherwise specified, a cycloalkyl radical typically has from 3 to 7
carbon atoms, preferably from 3 to 4 carbon atoms.

Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. When a
cycloalkyl radical carries 2 or more substituents, the substituents may be the same or



30 example, acetate, maleate, fumarate, citrate, oxalate, succinate, tartrate, malate, mandelate,
trifluoroacetate, methanesulphonate and p-toluenesulphonate. X is preferably an anion selected from
chloride, bromide, iodide, sulphate, nitrate, acetate, maleate, oxalate, succinate or trifluoroacetate.
More preferabkyX2igoghioeside, bromide, trifluoroacetate or methanesulphorGtEPiEno6s73
2009/021696PCT/EP2008/006573 - 9 - In the particglar case where R' is a COOH group, it is
advantageous to have salts derived from the corresponding carboxylic acid by replacement of the
hydrogen atordiffsfrent Reafourg|isbgitueninin e atrrptivraievriera bafieamatvrasapalydeseptable base
as described . S As used herein, an N-oxide is formed from the tertiary basic amines or
iminespresent in the molecule, using a convenient oxidising agent. Preferably, the pathological
condition or disease is selected from rheumatoid arthritis, 10 psoriatic arthritis, ankylosing spondilytis,
multiple sclerd¢spddiperiarbgielLfyRRAkeN, LYRtRRRSRIVACH SXKSATNANNACHBER4YR and
sarcoidosis. Tygpiicakyaridluitesslettedvifosphifiatcaury doalkstymgdidahiaicgbrhasdros, Jiteddine atoms,
chlorine atom%am%@aﬁ,gtfggg@agwﬂﬁyh G3-4ysi0alyd and -CF3 groups. 15 Typically R2 is selected
from the group consiting of a hydrogen, halogen atom and a methyl group.  Typically, G." is selected
from the group consisting of nitrogen atoms, CClI, CF, CH, 20 C(CH3), C(cyclopropyl), C(phenyl) and
C(CF3) groupExayplesinzi@iz pyplansepitowy cfptigPubiexteey slerantydonydesejeeriteny, talogen atom, a
C351 C)édoa'ﬁybﬁﬁ@h%tﬁ&ﬁl-W%@(Myﬁrﬁﬂbi&ﬂﬁia&%&%ﬁﬂf@@dﬁbﬁmﬁm@nt&a C1.2 alkyl group
and Rb is,selected. from the gro isti 1 I -C1.2 alkyl groups,
or Ra@nd% éiglé%r%er?%%? 'ﬁ%gr%ﬁ% %Eﬁggl%?ﬁ}tﬁ v%%ﬁ:%d%%ﬁaﬁr@g%%hegﬂgﬁé@%%turated 6or7
membered hefEPEpS iR PRpBRh ALTRIP PR §8HRSoxygen 30atom as an additional heteroatom, a
monocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing one or two nitrogen atoms

which is Optioa@'lyséeﬂhér'gw%ﬂehxr%r_%%H@ieaeemégée%@aﬁslsﬁseﬂaﬂ suhalosscaiels and C1.4
5

lky! , WO 20091021696PC T/EP20081006573 - 10 - | hich is, optionall
CUbettuted by BAECHR BF AN AR SHCBA FEMh RETRDEh SACHRLY TP Wy, 1.4

alkoxy, C354cjbenalks brefemed.

0g oms;

A said optionally substituted aryl radical is typically unsubstituted or substituted with 1, 2
or 3 substituents which may be the same or different. The substituents are preferably
~ selected from halogen atoms, preferably fluorine atoms, hydroxy groups, alkoxycarbonyl

20 groups in which the alkyl moiety has from 1 to 4 carbon atoms, hydroxycarbonyl groups,
carbamoyl groups, nitro groups, cyano groups, C,-C,4 alkyl groups, C4-C4 alkoxy groups
and C,-C, hydroxyalkyl groups. When an aryl radical carries 2 or more substituents, the
substituents may be the same or different. Unless otherwise specified, the substituents on
an aryl group are typically themselves unsubstituted.

25
As used herein, the terms heteroaryl and heteroaromatic ring are used interchangeably
and typically embrace a 5- to 14- membered ring system, preferably a 5- to 10- membered
ring system, comprising at least one heteroaromatic ring and containing at least one
heteroatom selected from O, S and N. A heteroary! radical may be a single ring

30 (monocyclic) or two or more fused rings (polycyclic) wherein at least one ring contains a

heteroatom.

As used herein, the term heterocyclyl radical embraces typically a non-aromatic, saturated
or unsaturated C;-Cyo carbocyclic ring system, such as a 5, 6 or 7 membered radical, in
35 which one or more, for example 1, 2, 3 or 4 of the carbon atoms preferably 1 or 2 of the



5 cycloalkoxy, cyano, -CF3, -00F3, -CONR7R8 and oxadiazolyl groups, wherein the oxadiazolyl group
is optionally substituted by a 014 alkyl or a C3.7cycloalkyl group and wherein R7 and R8 are
independently selected from hydrogen atoms, linear or branched Ci4 alkyl groups, 034 cycloalkyl
groups or R7 and B@1agwther with the nitrogen atom to which they are attaaheebdfamnagroup of
formula 10 riCH2)n whereinnis 1 or 2, or, G2 toggther with Re form a non-aromatic 06 carbocyclic
group or a phenyl group. More typically G2 represents a group selected from: a hydrogen atom, a
fluorine atom, Gadpoleisropperenipces MeasigroponpseRMedioMNE ©Q ani(®1Satesieg2-0-C1-13,
6-morpholinythaeenaby rdicuntapineedined-yl, a pyridinyl, pyrimidinyl, quinolinyl or pyrazinyl ring
optionally substituted with one or two substituents selected from Me and F and 25 a phenyl group
which is optionally substituted by one, two or three substituents selected from fluorine, chlorine,
methyl, hydrofy, tPRANSIEIN e RYmiBBIoRSH\AREY RRRSS PTG IS FREy RIS/ 8HBIINEF3, -0CF3,
-CONR7RS8 amtbosdybatiya gootips, ehloeneiortbeoikedianolyhgteup ialopif@nalbedabstiprted by a methyl
group 30and \Ngg{ﬁé@ggemmare independently selected from hydrogen atom, methyl group,
isopropyl group, cyclopropyl group, or R7 and R8 together with the nitrogen atom to which they are
attached form a group of formula WO 2009/021696PCT/EP2008/006573 7(CH2)n wherein niis 1, or,
G2 together with Réditherais. rromeaidithatatoBBceadicalyoivigiesshains Pheysgeg megensittfisne embodiment
Céfltze rﬁzeseélé%ewaaltianéc&ﬂeés%%%ﬁegrggght@eogge_hmuclgur&ﬁmh;wﬁfﬂmmme tﬁB@Eﬁés_@abfgﬁndatoms,

4 alkyl, cycloa - and - is selected fr r onsisting of hydrogen
atoms, hah?)geﬁoﬁgfﬁég\gﬁ’&%gﬁ@ﬂ "E;Srgbacg ?sgnssg e%%e?? Frrc‘()%rgb tgr?e gﬁﬁ#%ﬁtﬁfﬁﬁgﬁ of -COORS5,
-CONFIRS5, tef2BAitioa By \RNGREBRIE: CTHANRS 715 1pbhpubriiupals WBeEREIB YRR the group
consisting of aatoyty bg@ni Zdahe anshibistitaledrdtsaiscraeiit4ls] Madkiyk grioaips or cycles are replaced

by chemically acceptable atoms, radicals, moieties, chains or cycles. When two or more
substituents are present, each substituent may be the same or different.

-
[9;]

As used herein, the term pharmaceutically acceptable salt embraces salts with a
pharmaceutically acceptable acid or base. Pharmaceutically acceptable acids include both
inorganic acids, for example hydrochloric, sulphuric, phosphoric, diphosphoric,
hydrobromic, hydroiodic and nitric acid and organic acids, for example citric, fumaric,

20 maleic, malic, mandelic, ascorbic, oxalic, succinic, tartaric, benzoic, acetic,
methanesulphonic, ethanesulphonic, benzenesulphonic, cyclohexylsulfamic (cyclamic) or
p-toluenesulphonic acid. Pharmaceutically acceptable bases include alkali metal (e.g.
sodium or potassium) and alkali earth metal (e.g. calcium or magnesium) hydroxides and
organic bases, for example alkyl amines, arylalkyl amines and heterocyclic amines.

25
Other preferred salts according to the invention are quaternary ammonium compounds
wherein an equivalent of an anion (X)) is associated with the positive charge of the N
atom. X may be an anion of various mineral acids such as, for example, chloride,
bromide, iodide, sulphate, nitrate, phosphate, or an anion of an organic acid such as, for

30 example, acetate, maleate, fumarate, citrate, oxalate, succinate, tartrate, malate,
mandelate, triflucroacetate, methanesulphonate and p-toluenesulphonate. X" is preferably
an anion selected from chloride, bromide, iodide, sulphate, nitrate, acetate, maleate,
oxalate, succinate or trifluoroacetate. More preferably X is chioride, bromide,
trifluoroacetate or methanesulphonate.

35



15 Fr is selected from the group consisting of a hydrogen atom and a C14 alkyl group R9 represents a
hydrogen atom, 20 G1 represents a group selected from N and CR6 wherein R6 is selected from the
group consisting of hydrogen atoms, halogen atoms, C14 alkyl, C34 cycloalkyl, C14 alkoxy, -CF3,
-0CF3, monocyaticdisoersaining C6.7 heteroaryl, monocyclic N-containingp€8#rhetesasyglyl groups
and a C6.10 aryl group which is optionally substituteg with one or more substituents selected from
halogen atoms and a 014 alkyl group, 25 G2 represents a group selected from: a monocyclic or
bicyclic 5 to 10ntrerpbeitthhedesaarenn & ¢sriNQQOHtginipgitdsathoardagatomtovhavh $sitsptivivadlly

substituted by ane prmereSIdEibYeRt 3Rseleptes FamaaledenaifmfydrddbalkidnCHA @ikoxy, C34
cycloalkyl, C34 ¢ cIoaIku>§y

: , -CE3, .0CE3, and. -CONR7R9, wherein R7 and R8 are independently
selected tram FRIEPEYEN M Wi & SPtb(?%n%rﬁ'?—,(ﬁdC’Jfoinaﬁ’(ﬂ BRI, SRS g%roglfﬁéjo?ﬁ?? and Ra
together with ttieseribesh@bregom to which they are attached form a group of formula WO
2009/021686PCT/EP2008/006573 - 12 - /7"(CH2)n wherein n is an integer from 0 to 3, and 5 a phenyl
group which is,optionnally substitut it n atoms, 014
alkyl, C14 alkcf;?SyL,J § grciﬂjgﬁ‘(y ,'oé%% §§g?o&a%f§é&q%%m%%%gggéﬁlﬁé§%g1 Té%%é?aézég@ﬁ triazolyl,
pyrazolyl and ARy siNsk2 GHVRNISTHXFIBING 86}, triazolyl, pyrazolyl and imidazolyl groups are
optionally substituted by C14 alkyl or C3.7 cycloalkyl group and wherein 10 R7 and Ra are

independently sigleciag (raBIlEaRENAHRToN BEALOARRNENLELE AR A BHAISRY &frdid cycloalkyl

]

group, or R7 and R9 to%get_her with the n|tro%en_ato%,t which they are attached for a,group of

formula -NO7--RESHRaTBTHS AIY RS S APARNER FOHIRP S RRG thE %ngrﬁgﬁaélw&”é%%{ ceptable salts

and N-oxides syeteoi; lupub\gritheipaRsLis peddasisaNdAERdePSup consisting of C14 alkyl, C34

cycloalkyl and -CF3, 20 preferably methyl and cyclopropyl group, more preferably a cyclopropyl group.
Typically, R' is selected from the group consisting of hydrogen atoms, fluorine atoms,

chlorine atoms, bromine atoms, C44 alkyl, Cs4 cycloalkyl and -CF3 groups.

-_h

(6}

Typically R? is selected from the group consiting of a hydrogen, halogen atom and a

methyl group.

Typically, G' is selected from the group consisting of nitrogen atoms, CCl, CF, CH,
20 C(CHsa), C(cyclopropyl), C(phenyl) and C(CF3) groups.

Typically G? represents a group selected from:

¢ ahydrogen atom, a halogen atom, a Cs.4 cycloalkyl group, a C,.; alkoxy group and
25 -NR?R®, wherein
R?® represents a C,., alkyl group and R® is selected from the group consisting of C,.
2 alkyl groups and C,., alkoxy-C,.; alkyl groups, or
R? and R® together with the nitrogen atom to which they are attached form a
saturated 6 or 7 membered heterocyclic ring optionally containing one oxygen

30 atom as an additional heteroatom,

e a monocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing one or
two nitrogen atoms which is optionally substituted by one or more substituents
selected from halogen atoms and C,4 alkyl groups,

35



Typically, R7 is selected from a hydrogen or halogen atom, preferably a hydrogen atom.  Typically,
R3 is selected from O00R9, -CONHR9 and tetrazolyl group; preferably R7 is a 25 COOH group.
Typically, R4 represents a hydrogen atom or a methyl group, preferably a hydrogen atom. Typically,
R9 representsdhy@pagesyatom. 30 WO 2009/021696PCT/EP2008/006573rEP3vesiopeically, G2 is
selected from the group consisting of a methoxy group, a cyclopropyl group and optionally substituted
phenyl, pyridyl, quinolynyl, pyrimidinyl and pyrazinyl groups, more preferably, 02 is selected from the
group consisting @hdptionally substituted phenyl, pyridyl, quinolynyl, pyrimidinyl and pyrazinyl groups,
being most preferably an 5 optionally substituted phenyl, 4-pyridyl, 5-quinolynyl and 2-pyrazinyl
groups. In yet another embodiment of the present invention, R/ is se ro | or
cyclopropyl grouﬁ, Ifzorﬁeeﬂyégéon%%% c)?d?oo ér'ﬁnaaqtgln%{}tﬁ tlféeg%(gg%%w(r?o%ﬁer igr%b%rt@%eﬁys a hydrogen
atom or a methyl gréelsced iose fadegartipmnn, EHelt M PXY (&rel BI5R3YY B FIRINES#Y and C(CF3)
groups, angl 02 repregapiskoxgroydnseleEipditem-thenriRbaadrsistingplyf growystienatyirsthbstituted

phenyl, 4-pyridyl, 5-qui - ' : r repy en group.
In yet another embo%?f%%&cﬁ‘l #{éu gﬁ?&%ﬁﬁﬁ%ﬁ@%@%ﬁ&%ﬁgﬁg Er!ngiﬁgis gﬁkﬂ%‘glg%%prnpyl

group, R2 represente™d Mpareigdh 2R, &7 IsREttsierac: RORD ARG GRY 01 is
selected from nitrogéeraatbedsCandKyHIr@(BH3avelGICRBYpDopB and B2 trgptesrerits thphenyl group

optionally substituted;igeea@Mmtowmish il urnis salegteshiengroap erariiuero, methoxy, ethoxy,
isopropox,y trifluoromethoxy and - CONFefe, wherein R2 is hydrogen and RB is cyclopropyl or Wand

RB together with the 20 nitrogen atom to which they are attached form a group of formula N riCH2)n
wherein n is 1. 25 Particular individual compounds ofthe(@Hamtion include:
5-cyclopropy1-2-(2-phenylpyrimidin-5-ylamino)b_eﬁEl (¢ acld
2-(6-Cyclopropy1-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-(2-Carboxy-4-cy¥SEBpYH A& tamino)-3-methy1-2-phenylpyridine 1-oxide

or, G* together with R® form a non-aromatic Cs carbocyciic group or a phenyi group.
15
More typically G? represents a group selected from:

s ahydrogen atom, a fluorine atom, a cyclopropyl group, a methoxy group, -NMeEt,
-NEt,, -N(Me)-(CHy),-O-CHs, 6-morpholinyl, azepan-1-yl and piperidin-1-yl,
20
s a pyridinyl, pyrimidinyl, quinolinyl or pyrazinyl ring optionally substituted with one or
two substituents selected from Me and F

and
25
« a phenyl group which is optionally substituted by one, two or three substituents
selected from fluorine, chloring, methyl, hydroxy, methoxy, ethoxy, isopropyloxy,
cyclopropyl, cyclopropyloxy, cyano, -CF3, -OCFs, —CONR’R® and oxadiazolyl
groups, wherein the oxadiazolyl group is optionally substituted by a methy! group
30 and wherein R’ and R® are independently selected from hydrogen atom, methyl
group, isopropyl group, cyclopropyl group, or R and R® together with the nitrogen
atom to which they are attached form a group of formula




30 5-Methy1-2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
5-cyclopropy1-2-(6-hydroxy-5-phenylpyridin-3-ylamino)benzoic acid
5-cyclopropyl-2-(2-(2,6-difluoro-4-hydroxyphenyl)pyrimidin-5-ylamino)benzoic acid
5-Cyclopropy1ve(wmethogy-5-phenylpyridin-3-ylamino) benzoic acid  PCT/EP2008/006573
2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbengpic acid WO 2009/021696PalEP2008/006573 -
14 - 2-(6-(Ethyl(methypamino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropy1-2-(3'-fluoro-2,4'-bipyridin-5-ylamino) hehzaaHgeid
2-(6-(Diethylamino)-5-methylpyridin-3-ylamino)-5-nsthylbenzoic acid
2-(64(2-Methoxyethyl)(methyDamino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid 5
2-(5-Chloro-6-phemiy@siridiis-3.ylamino)-5-methYlbenzoic acid
5-Cyclopropy1-2-(2-(2-cyclopropylphenyl)pyrimidin-5-ylamino)benzoic acid
5-cyclopropyl-2-(5-phenyloyridin-3- InQ } id - -2-(quinglin-3-ylamino)benzoic
oid -metpy 195 15 RO NN Rt S ey @ et ot
2-(5-Chloré-2-phenylpyridin-3-ylamino)-5-methylbenzoic acid

5-Cyclopropy IrsB, Grdipdieryitry thdi prasytainivemtiven Rois sedédted from the group consisting of
5-Cyclopropy 122 Seif L rapis bRy Elidin G- daminehenzaie asid -ock
5-Cyc|opropy1@§ﬁn’§§j§%ﬁin-3-ylaﬁ¥h§§%§hgbﬁ acid ARIFTF: >
2-(2-(3-Cyclopropoxyphenyflpyrimidin-5-ylamino)-5-cycroproPylbenzoic acid 15
5-Methyl-2-(6-ﬁ1zd$[§hl9lq¥ﬁ§ﬁwmiﬂi‘%gmmﬂqﬁ%ﬁﬁ@fd"&@rlﬁge” atoms, halogen atoms and C;.4 alkyl
5-Methyl-2o(5-gagiipyl-6-morpholinopyridin-3-Ylamino)benzoic acid
5-cyclopropyl-2-(6-cyclopropyl-5-phenyipyridin-3-ylamino) benzoic acid
2-(6-(2-Cycloprgpylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2-CyanoBﬁ%rﬁ?i%gbﬁﬁ’rf@W'Iﬁ)qfﬁﬂﬂ-@%ﬂ%IM)@- mhy%élﬁy&ni eliapalyl, -SO:NHR® and
2-(2-(3-Chloroft@RpSOPyRTidips whanrin&: 5 sytEdPidopbaauivpeesidsisting of a hydrogen
5-Methy1-2-(6:pfe Qyd RdaiifLnprn R WigigRugamino)benzoic acid
5-Methyl-2-(5-methyl-6-(piperidin-1-yl)pyridin-3-ylamino)benzoic acid
2-(6-(Azepan-1-y1)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-MethoR/ it eslgatpe fiseing SyRHA SOBS/EERA /5 R BYATRIR IRISAY 8 & Guts2ky! group
2-(2,3'-bipyridin-5-ylarnino)-5-cyclopropylbenzoic acid

2-(31-chloro-2,4-hinyridin- inn):H-Methylbenzoic acid

5-Methyl-2-(3-§e%?/ -%%{%t%ggﬁ%#ﬂg-g)-aﬁeﬁﬂhino)benzoic acid
2-(5,6-Difluoropyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Matho/pheresbpricino@rydakevited)ilemAdend G 3eherein R° is selected from the group
2-(6-(3-EthoxygieRYhe yriiareq¥ranini) parseRle &6ids, C,.4 alkyl, Cs4 cycloalkyl, Cy4 alkoxy, -CFs,

2-(6-(3-Ethoxy yhpyridin-3-ylamina)-5-flugr % i id. .
2-(6-(3-Ethoxy-§1}’§pﬁy%§)?\é9c gtlﬁx'%bcfr?{ - gyﬁgé“ﬁ%‘r%o ﬁ:%@g@%%%c“c N‘ containing Cs7 heter?cyclyl
2-(6-(3-Ethoxﬂﬁéﬁ?ﬁ@ﬁ@iﬂ@aﬂhﬁﬁwm‘ﬁ@?ﬁéﬂﬂﬂ &nggmited with one or more substituents
2-(6-(3-Ethoxyghenyd jrémnhealbydp atistis- 3rdlarGinaidtgretipylbenzoic acid 35
2-(6-(3-Ethoxy-2-fluorophenyflpyridin-3-ylamino)benzoic acid WO 2009/021696PCT/EP2008/006573 -
15 - 2-(6-(3-Ethgxypheny1)-4-methylpyridin-3-ylamino)-5-methsilbenzoic acid
2-(6-(3-Ethoxyﬁ%@*?ﬁ3§ﬁ(-?‘r?e?ﬁ%}|Bﬁgﬁf’;}?ﬂ%ino)benzoic acid
5-Bromo-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoic acid
g'éhégrcé'i'(6'(2'?|th%%F@d&b%a&&ﬂgﬁ?%ﬁcﬁqmﬁ@%ﬁl%%@: AGtetSaromatic ring containing a
-(6-(5-Ethoxy-2-fluorophenyOpyridin-3- ino)benzoic aci .
(6.3 Ethoeypheny BRI Lol Sp e oge rmore substtgyens
2-(6-(3-M8&thoxypherd¢ecshiomyippaenaRpmGind sl GindiomdtnyeypeaksicCacid
2-(6-(3-Methoxypherybidairaginydpyridic; dadricONRTRE thiytoein RieraidR] are independently

2-(6-(3-Methoxyphe -b- idin- N0y~ ZQj i 10 .
5-Fluoro-2-(6-(3-me'[l%ét)il!);((f/%égtr%l)gf/lalxg4 %%%&rﬁ%ﬁ%ggg?ﬁnﬂﬁ%%%oﬂ%?&ﬁ Car cycloale

B d
2-(6-(5-Ethoxy-2-f1ugweﬁ%ﬁ’ﬂiﬁiﬁ%f%‘fﬁt&ﬁ ® HERYGTHRRILIE & they are attached
2-(6-(2-Fluoro-5-metfroxypbeoy1dSemetdby|pyridin-3-ylamino)-5-methylbenzoic acid Ethyl
2-(6-(2-fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6(2-Fluorophenyl)pyridin-3-ylamino)-5-methyibenz010 acid 15
2-(6-(3-Methoxypheny1)-5-phenyloyridin-3-ylamino)-5-methylbenzoic acid Ethyl
2-(6-(3-methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoate
5-Methy1-2-(5-methyl-6-phenylpyridin-3llamino)benzoic acid Ethyl
5-methy1-2_(5-methyl1-6-phenylPyridin-3-ylamino)benzoate



5-Methy1-2-(5-methy1-6-(3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoic acid 20 Ethyl
5-methy1-2-(5-methy1-6-(3-(trifluoromethoxy)phenyl)Pyridin-allamino)benzoate
2-(5-Cyclopropyl1-6-(3-methoxyPhenyl)pyridin-3-ylamino)-5-methylbenzoic acid Ethyl
2-(5-cyclopropwb 8e¢3amethoxyPhenyl)pyridin-3-ylamino)-5-methylbenzoate T/EP2008/606573
2-(6-(2-Fluoro-5-isopropoxyphenyl)pyridin-3-ylaming)»5-methylbenzOic acid
2-(6-(3-Isopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid 25 Ethyl
2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-Cyc|opropoxypherwl)-5-methylpyridin-3-ylany'ne)(§,:g},ethylbenzoic acid tert-Butyl
2-(6-(3-cyclopropoxyphenyl)-5-methylPyridin-3=ytalino)-5-methylbenzoate
2-(6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5- ylbenzoic acid tert-Butyl
2-(6-(2-chlorophegybrémnm @iy pabdgeifrony Bin310)-5-methylbenzoate 30
2-(6-(3-Carbamoyl%]rllenyl)-S-methylpyridin-3-ylamino)-5-methylbenzoic acid Ethyl
2-(6-(3-carbamoylphenyl)-5-methylPyridin-3-iylamino)-5-methylbenzoate )
2-(6-(2-FIdforo-5-tetihgiyheioyn whic im orsionaalvsyRstitrs) b ARERT IBE ARs P By |
2-(6-(2-fluoro-5-tnetbensyiddroyh) Htogethattlys| din. 2ia rain @kbxgn Ehdpaoatidi€:.4
2-(6-(3-Methoxyphe acslfuEomesEEy PRYARlR e ' - |b ispsid 35 Ethyl
2-(6-(3-methoxyphe;wy%?g(-é(%r&%ﬂult,ﬁcgigmeth\élg%{rjigﬁ?éﬁ?naﬁg?;ﬁgﬁglifgﬂggﬁle WQ
2009/021696PCT/E|5§€)??§M)@'@§?§' va%r_l the oxadiazolyl, tnazolyl, pyrazolyl and imidazolyl
2-(6-(3-(Dimethylcarranps pBptrsiona)ySswhetituias b Pr-32)drpiito) SYARAY ISep RO A MR Ry |
2-E6-§3-I(d1' ﬁ‘ethwCarﬁamﬂb@%p'éﬁMhWBé?’éBl’éﬂ‘ﬁokﬂ&Wﬁf@)%thbﬁmﬂﬁﬁChEd Cra
2-(6-(3-Isopropoxyphenyl1)-5-m Pyridin-3- NGy 3- NZQGIREH -But
2-(6-(3-isopropoxyp E‘Hyﬁ)-@rﬁe ﬁgﬁ&'ﬁ%’&%—%g&hﬂo -%ﬁ%?&é%znzoat's%g ﬁﬁ%&“ ¥om o
3-Methy1-2-(5-methyh1@1ﬁ??é‘rﬁfﬂ3ﬁﬁﬁ?ﬁ§f9f§1ﬂiW@%’jfﬁr@%{Eid tett-Butyl
3-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
2-(6-(2-ChIorophenyl)pyridin-3-ylamino)-5-methylbepzsiri@%i)q tert-Butyl
2-(6-(2-chlorophenyOpyridin-3-ylamin0)-5-methytb&zoa
3-FIuoro-2-(6-(3-methoxyphenyl)-5-methy|pyridin-BMo)benzoic acid 10 tett-Butyl
3-fluoro-2¢£6-(3-mgtaryphe ey Intégerednilpysidin-3-ylamino) benzoate
5-Cyclopropy1-2-(5-methy1-6-(3-(trifluoromethoxy)phenyppyridin-3-ylamino)benzoic acid Ethyl
5-cyclopropy1-2-(5-methy1-6-(3-(trifluoromethoxy)Pherwl)P ridin-3-¥lamino)benzoate
5-Cyc|opropy13f21(‘BerﬁBi’ﬁvEQB%F@HﬁBWR]ﬁ'?JQ%ﬁgm%%%@%ﬁé%&? Ethyl
5-cyclopropyl-2-(5-methyl-6-phenylPyridin-3-ylamino)benzoate '15

5-Methy1-2-(Sripethi 116~ (2-{billuosarpRtvDRBER YBRYEHE - Wanairg) N zaja sl taté Bsy
5-methyl1-2-(5-meth i-6-ﬁ(§\-itrifl orometrM) henyrl‘)é?r)éridir?éS-Mlagnéncnggnz?ateu
2-(6-(3-CﬁP0ro’HﬁEeﬁ?%['¥-g‘- ﬁ)?f%)?}‘%?ﬁfg-y £51°|urf°0)- -m%rt%yf ehzoi acid Pérﬁ%’uPyl
2-(6-(3-chloropheny1)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluorop{isesil)R* e eERt Ry i 3 ilaro o) do taleteyl benz prefacatily a hydrogen atom.

Typically, R® is selected from COOR®, -CONHR® and tetrazolyl group; preferably R is a
25 COOH group.

Typically, R* represents a hydrogen atom or a methyl group, preferably a hydrogen atom.

Typically, R® represents a hydrogen atom.

30
Typically, G' represents a group selected from N, CH, C(CH;), C(cyclopropyl), C(phenyl)
or C(CF3) group.



20 tert-Butyl 2-(6-(2-fluoropheny1)-5-methylPYridin-3-ylamino)-5-methylbenzoate
5-Methy1-2-(5-methyl-6-(quinolin-5-Opyridin-3-ylamino)benzoic acid tert-Butyl
5-methyl1-2-(5-methy1-6-(quinolin-511)Pyridin-3-ylamino)benzoate
2-(3'-Fluoro-3-wethyde216d¢bipyridin-5-ylamino)-5-methylbenzoic acid  tedrBwrbphs/ 006573
2-(31-fluoro-3-methy1-2,4'-bipyridin-5-ylamino)-5-meghylbenzoate 25
5-Methy1-2-(5-methyl-6-(pyrazin-211)pyridin-3-ylamino)benzoic acid tert-Butyl
5-methy1-2-(Srppetily] B2 (jsysalEicte] i PRy tidki rg®udacnnsBlingnefoatmethoxy group, a cyclopropyl
5'CyC|OproPy:b'r%D@'QﬁeQ}Sgéﬁémifmgﬂm@@#m}fﬁqiBy@dyiﬁﬂﬂﬁ@)mzﬁiﬁiﬁﬁﬂﬁt&% pyrazinyl

5-cyclopropyl-2-(6-pheny1-5-(trifluorgmethyl)Pyridin-3-ylamino)benzoate .. .
o Gt BRSO el e 5 1 SR SR A e Spfpraly suatied ¢
5-cyclopropy1rPe(el( Pyfidith ypEng L PEUTHTTYbD RSt HOR P rRIPHESy IRINIA STBEhPERiREablY an
5-Chloro-25(6-4gtifharesnisaihiy prémd-# pynidyn Hauinoimgicidd 2-pyrazinyl groups.
5-Chloro-2-(6-(2-chl0rOphenyl)pyridin-3-ylamin0O)benzoic acid
5-Chloro-2-(6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid i
2-(6-(2-ChloroBheshyAnsheiisrabpdimsnb o6 10 cRseReYERIYT: Beidf 335iesiRy from a methyl or
2-(6-(2-chloropiepy py it Rfaeprasp Sy tppogPy temz Bdte a/POOH group, R* represents a
20091021696 yé:eﬁzﬂ%/ Qp@5%%thﬁ7 foup, G' is selected from N, CH, C(CH;), C(cyclopropyl),
5-Chloro-2-(6- -an@g%%%p hen Igyrlﬁg- -yIamlgo tkgenzorl‘():uamdelected from the arou
5-Fluoro-§9(6- i) e pﬂqe%r - -ylé?ﬁlrﬁo &n2 o a8id® grotp
2-(31-Fluoro-Zarsigipgredian Sstianshosubstieigd heRyiot Rysy!, S-quinolynyl y 2-pyrazinyl groups,
2-(2-(2-FluoroplasiyiemrabydiA repybeating wadwihgteen zOic acid 5 tert-Butyl
2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate
2-(6-(2,6-Difluorophenyppyridin-3-ylamino)-5-methylbenzoic acid Ethyl
2-(6-(2,e-diﬂu&dﬁh@fﬁ%ﬁfﬁf&%@-‘iﬁ&h%B?-st?ﬁ@?hWéﬂﬁﬁrﬁe'S selectéd from a methyl or
2-(2-(2-Chibrophenydyyy oroigirRE sptaasesy-& lopichoprogigindiiZsie @EI@HVsthw, R* represents a
321(22-((22-82“0rom%@eysﬁmami@{nrfs%ia&ga%grﬁwrﬁgmw é@DBHa) aland C(CF3) groups
-(2-Chloro yl)pyrimidin-5-ylamino)-5-methylbenzoic, acid fert-But ,

2-(2-(2-ch|oro§ﬁ‘?ee y|$)%ﬁrsr‘ﬁ’§ﬁ1?s‘3%é‘n¥%i% -%3%?&??% %‘ﬁbzsgg‘{teegw“t‘_ ne’BPtio substituents
5-Methy1-2-(5SpirstRgIRMEEnprdlHaTe Met e ATEHh A RRIPRAIATEUAEOMRIBIKE ARDIT acid
2-(6-(3-(Cyclopmpmiedraasiey o hehyd)cgemetiyi® iy idicerytahtng | HrRttugéteereith #eid
5-Cy0'Op_féth%a%a@g&%ﬂ%&ﬂhﬁﬂ%)&yg@5{*&5&1%&%%%%33%57@u%mia_lS |
2-(2-(2-trifluorornethylphenyl)pyrimidin-5-ylamino)-5-cydopropylbenzoic acid
2-(2-o-tolylpyrimidin-5-ylamino)-5-cyclOProPylbenzoic acid
2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyclofgiagylbenzoic acid
2-(2-(2,5-difIuorophenyl)pyrimidin-5-ylamino)-S-Ey"dTbQQgi/Ibenzoic acid
2-(2-(2,3-difluorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid 20
2-(2-(2-fluoro-Bhemestdphdnyl) pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2-trifluoromethylphenyl)pyrimidin-5-ylamin0)-5-methylbenzOic acid
2-(2-(2-flugyo-Bifiuar G X YBREBYRRWIRILRvanATMIAQIe>-cyclopropylbenzoic acid
2-(6-(2-trifluoromethylphenYl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-phenylpyridin-3-ylamino)-5-cyclopropylbenzoic acid 25
2-(6-(2-fluorogheyvldypyridie-3-phany@)ibidpciotromaienzeicaatsid
PR A il e A

-(6-(3-cyclop am en ridin-3: ino)-5-met |
2-(6-(2,4-difluog?g)%é%a?lgﬁ%‘ﬁ%idogm%aeﬁnecw 5“n'1Xé° %{Bgﬁ@éﬁé@%%ﬂé% ﬁSl&’de
2-(6-(2,5-8urbjstvhyrB<dafivaamathnehenyhergimariamingigragic acid
2-(6-(2-fluoropdreyrydpypidin-@-ylanenes-preyigiopiinply3riinoimmenizaicidcid
2-(6-(2,3,64riflglc 0pyLidin-; inQ)-H- G ARG mi -
2-(6-(3-(5-metﬁ&ﬁ%@%ﬁggégﬁgﬁﬁhﬂe%ﬁ%ﬁdin-@j Slﬁ?ﬁﬁg l;arﬁ“e'?ﬁgﬁﬁgzn"z’%iafadcid
2-(5-methy 1-62(HYFIRRR S By AR S RSB Y T MR TR AR 828iG 4
2-(6-(2,3-diflucr¢ipRiensd)pyhedny Byritim 3 rBneictyitathaiorddids
2-(6-(5-fluoro-2-methoxyPheny1)-5-methylostridin-3-ylamino)-5-methylbenzoic acid, and WO
2009/021696PCT/EP2008/006573



- 18 - 2-(6-(4-carbamoylpheny1)-5-methylPyridin-3-ylamino)-5-methylbenzoic acid and the
pharmaceutically acceptable salts and N-oxides thereof 5 Of outstanding interest are:
5-cyclopropyl-2-(2-phenylpyrimidin-5-ylamino)benzoic acid
5-(2-Carboxy-4voymioppsdphenylamino)-3-methy1-2-phenylPyridine 1-0Xd®/EP2008/006573
5-Methy1-2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-ykamino)benzoic acid
2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid 10

5-Cyclopropy 2-B{Ettiionet¥Banhingbinethykuidirojademsie)-fowethylbenzoic acid
2-(5-Ohloro- 6335%?6(&?6( iain3-vilasrinad-bippedyioaBsaie)ssidoic acid

S e T B S YR i YR AR 6

5-cyclopropyl IN0) benzoic aci

2-(5-Ohloro- Z%M%IM?#MW@MWmwbsmh%méﬂy&wga&-ygmmo) -5-methylbenzoic acid
5-Cycloprapy 2-25(OHodiphsturpyicin-3-yhamo)aHoendbe aoid acid

5-cyclopropylsz &X&%}g BL‘QF&D@%M rﬂmﬁyg@mwe FIFOIGARLHE acid

2-(2-(3- Cyclopro yrimidin-5-ylamino clopropylbenzoic acid
5 MethyL.2-(EEASIBHOR RN Y PRI MRS HERp e 20

5-Methyl-2- (SMM%mmhawbwnmm&ytammo)ben20|c acid 20
>- CyC'OIOrOpy%%n@n9uﬁlwéopy4e§dap&amlﬁ’mqleﬁawﬂmum)zb@rmc acid

2-(6-(2-0 e r| in-3- ethylbhenzoic acid
2-(6-(2- Cyﬁ %ﬁé)}éﬁ %ﬂ?ﬁyﬂ}yﬂ in- mlno gﬁ? '{noécnazyo?jc acid
2-(2-(3- mm@ﬁwlmmuﬁn&ﬁ Qlahamlhﬂ)dst Rﬁﬁf@ﬂ%ﬁﬁé?ﬁ%arédacud
5-Methy1-2-(6spiyeBphofyitrifhi@;erattoyamenglpyBiyidimbipHenaibenacicla2 5

5-Methyl-2-(54r I JRengpic acid
2-(6-(Azepan- -1- ?é&&fﬁﬁgﬁg %} Igﬁfﬁaéﬁéﬁgﬁggnzom aci

2-(2,3" blpyrldﬁl %W&@ng m’gn -cyclopropylbenzoic acid
2-(3'-chlois-2 B4tietipl2iderrrplaeiinpy -Bimdtigiienpez e rbid
g '(\/Ie(tgylhz (%W%ih%g—z%mw{l@ﬁ&d“d @m%aﬂmmﬁdﬂbaﬂzom acid

5-(3-Ethoxy, 5 ridin m|n t '
(63 Moo SIRERPL SR wgﬁ% o AR BLp Ao
5-Methy1-2-(S2rifetAyhecprremip Y&ngf ms} Mﬁ@)’b’éﬁﬁﬂ?&”&&uﬁme‘hy'benz°'° acid
2-(6-(3- |SO|OrOHC(BXBktmﬁbbﬁemmmmyf@w&mﬂm)mﬁwbemmdd
5-Cyclopigpy syl @ﬁmx&hén SirifHeRsTRIRmeN B RgaY BB agino)benzoic acid 35
gogg%gqggg rggg%ﬁgg qy&chgwetﬁy}sﬁm Rolenzgi0.acid Wo
2-(6-(2-FluoropiMstiyy)-Z-Emaetyibiriaipesdnahvbryisineyamebeneoicasid
5-Cyclopropy b-2s(fxpdpnyl-btifiearapyadnyd pyaitine Bsyteatnyibghasiz aitdacid
> Cydopmpyﬂzﬁe Wemsw eénxﬂr% BesRmRleMdiBaasgaenzeic acid

2-(6-(2-Chlor pyridi amino)-5-cyc opropylbenzmc acid 5
2-(2-(2-CRPor *%ﬁﬁwm’ﬂlélﬁ'wahﬁr%)’@% B5r6pGIBEAZoic acid

2-(2-(2-Chloropieeyiipy2midinySditeinino)B)raatiejiybanic acid
2-(6-(2,6- D'f'ugfﬁem; g@waw&w%w@n%mmyb@%tsm

5-Methyl-2-(5- meth ine-1 din-3-ylamino)benzoic acid
2-(6-(3- (Cycloﬁr@ d\'ﬂ)ﬁéﬂﬂn 81[?1 yrléOYgggqlammo) 5-methylbenzoic acid, 10

5- Cyclopropy]?-IB(QM%WHMXH)WM@WQHMM@é‘ﬁ‘zmc acid. and the pharmaceutically
acceptablgpsalisgElsitenisamitpyaeh-sHisntearodaci formula (1) are new, provided that when G2

is a hydrogen g (Sglfg‘%fiégﬂﬁ ﬁ,gﬁgmg&pg Wr%r RBUIS R Qidogether with R6 forms a phenyl

group; then R tom or'a ch orlne atom. Thus, the present invention also relates to
compounds ofWﬁ%%WW@%YNWW’WNd'“ -3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid

2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
35 2-(6-(3-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoic acid



R3R4 -R2 Rl wherein RI, R2, R3, R4, R9, Gl and G2 are as defined above, with the proviso that when
02 is a hydrogen or chlorine atom, a methoxy or butoxy group or together with R6 forms a phenyl
group, then 1:71 is not a hydrogen atom or a chlorine atom. Compounds of general formula (I) may be
prepared followNRgap0giadthetic scheme depicted in figure 1. Fiqure 1 Caaiperpeofsgeneral formula
(I) may be prepared by reaction of intermediates (IL)15 wherein RI, R2 and Fe are as described above
and X2 is a chlorine or bromine atom, with intermediates (lll) wherein R4, R9, Gl and G2 are as
described abo2«6-ThEtheadtienyirdyisthymidinSeitlaminel-hertaxbrgsicteibver a palladium catalyst
such as Pd(OM@Zg@EM&@mQMIHQWmm)WMWBm&B 4Bd2(dba)3), using a phosphine ligand
such as rac- 2,21- |s(glc?§ yjphosphin %3']' =D Ph . or Xanthphos, in the presence of a
10 base such 3 G5 ?’%48 5??%@ téb&ié)g%?g Q%éﬁ#%éggfiﬁt solvent such as toluene, xylene,
DMF, water obdibispe--Sretheweiieermpyiditntadanitn) BBEdS 48 C for 0.5 to 24 hours. The reaction
may also g peE(mEthdryRMicroprave pyediradgltentodretace eitging from 100C to 160C for 0.5 to 15

hours. 15 Alt‘?T@ti(fﬁhé%ﬁ%ﬁﬁﬂ%mg@@g}g%%ﬁq&Y—@@ﬁfa@ﬁfnﬁﬁ@l)ﬁér%%@ﬁ a mixture of a Cu

and Cu20, usmgz a base such as Cs2C | gr Na %?é?hin a hlgp @%ging.goin%solvent such as
toluene, xylen& BiFMehoePBeRAne Y ISR ¥ ?Té?f‘ﬁi LTRSS oY 807856 AB0C for 0.5 to 24

hours, The reaz:(fa(3MathatgphbeypSHoetheigindinFridesiinn S owihy reazeinfsidature ranging from 100C
to 160C for 0-5-(@-@55MQH&y@%nW@H%QWQ%m%%HEBM&%E&c 2dd Raney optionally in the
presence of ZnBr2, in a solyent such as EtQAc 1 THI . . temperature for 1 to 24
hours. Alté?narf]’ﬁ/é ﬁr?ﬁ?é(r%ﬁ@e{ igiléos)%?hgeg i%mgtrp}/lﬁﬁgﬁ ?ﬂ)grggr/ﬁ%ﬁi%%hﬁé%gi@ed from the reaction 5 of
Intermediates X6 (rifther-X uerepbemsipeidnsryirmiroatmetibe fRifAt iates (VII) wherein Z is a

boronic acid, @herRmRterdrthatisiaypreng)os-misibatey ddiryleminbhé-reetblibrnzriy dsidmediated under

inert atmosphaii by fRARGHIE. FRIANALALAD BSRAR BJRiARB)E-REBERId P ACL2(PPNS)2 or
[1,1-Bis(diphenyl OSP ino)- ferrocene d|§hlor%pglla u Q}Oggc'c 2(dppf)DCM), using a phosphine
ligand such aszl(é)‘@zﬂﬁﬂ?‘? B BRI, & PICY)3) 6P Xanthphos when needed, in the
presence tf a 2é¢SMethawderidRHePPoBiginNUHBRNTHSMHNIBRIARY Betht solvent such as

toluene, xyleng)MEswaISSHIGRBRYYSIHENriangey afinaserathptefaatet0C to 160C for 0.5 to

24 hours. The #ﬁ%@)&n@ﬁ%ﬁ%&%}%ﬁgg mﬁ% g%g;gg@g@_%gn at a range of temperatures from

100C to 160C for to articular case that Z is a
Ethyl 5-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate

5-Methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoic acid
20 Ethyl 5-methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoate
2-(5-Cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(5-cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluoro-5-isopropoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-lsopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
25 Ethyl 2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-Cyclopropoxyphenyl)-s-methy!pyridin-3-ylamino)-5~methylbenzoic acid
tert-Butyl 2-(6-(3-cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
tert-Butyl 2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
30 2-(6-(3-Carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2=(6-(2-Fluoro-5-methoxyphenyl)—4—methylpyridin-=3-ylamino)-5-»methylbenzoic acid
Ethyl 2-(6-(2-fluoro-5-methoxyphenyl)-4-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6—(3-Methoxyphenyl)-=5-=(triﬂuoromethyl)pyridin-3-ylamino)-5«methylbenzoic acid
35 Ethyl 2a(6-(3-methoxyphenyl)-S-(triﬂuoromethyl)pyridin-3=ylamino)-S-methylbenzoate



15 triaikyistannane derivative, Cu: is added as a co-catalyst. Intermediates of general formula (X) may
be obtained by the reaction of Intermediates (IX) wherein Xt is a chlorine or bromine atom, with
Intermediates (VII) wherein Z is a boronic acid, a boronate, trialkylstannane or zincate derivative. The
reaction may b&orpeel&eaeP20 under inert atmosphere by a palladium cataR&t/EBBHSAdRtH OAC)2.
Pd2(dba)3, Pd(PPh3)4, PdC12(PPh3)2 or PdC12(cken, using a phosphine ligand such as BINAP,

P(Cy)3 or Xanthphos when needed, in the presence of a base such as Cs2C0O3, K2CO3 or NaOtBu in
a high boiling Mﬁﬁtwmmmq\wﬁd}Bml)@d@ﬁ@ybl‘ﬂw"%ié@'@%%ﬁétwbﬁle‘)&ta&'F'ange of

temperatures fp AH3QdROGyEirBamis hagurs-nTdiByigeaatios-yrayrals6-betifiipedmtned in a
microwave ovg é? réqn’ gen%}:?e %@?@Wg i s'ig(g]ggt‘ &@ggmygg\gg,AQMUrs In the particular

case thatZis a ative, as a co-cata éyst Intermedlates of formula (XI)

are commeruéﬂ?f%%‘I%@é%ﬁﬁ%%@ﬁ?@ﬁﬁ?é%%w@@qmérm%é “BIEEOVRENZAT®) by reduction of
the nitro grpuBusitey D B-ageny b e cdtghdtSughnasofdi@pipecid Pt02, Pd(OH)2 or Ni-Raney

optionally in thg, PERRGRGR A\ AP BEZmid) %%%%Hg& 65 NG deRkeT I-IF or EtOH at room
temperature for 1 to 24 hours. \WO 20(%r %‘H CDE 2008/006 73 - 22 - or POBr3 with the

assistance of 3@5209@%{98%'%85‘ "?83 Ween: 70C to 140C for 15 minutes to 24
hours. In the partiButgr2e@s@ ﬂmrmwﬂ)QYWﬁ%dléﬂé@DﬁdﬁﬁtU&%zé?&oalkyI, C10 aryl, C3.75

heterocyclyl o@Q@D?otge(gj(gaﬁgkhmmjageﬁeﬁyg@ﬁeﬁaﬁfmmw@tﬁéaﬁchx) aarly be obtained following
ihe SyNNHC SEASTIFCSRISES B [GWa AR FIEARCR R RIRIAAIAIGS Ghiabyinerein R4, R2 and

G2 are as descri ove, ma e reaction ermediates (111a) with

Intermediates M@WV&% Q"’%eéhﬂo%ﬁQTQ‘HRPQ%B?&HB'?@WQ@('%H%W&W&E% A Fncate
derivative. TheEteastigriopape Sedisttetit (Sd@nifinerretimosiihery ipy ddiralatioinabeakpatesuch as

Pd(OAc)2, PC%Zégg@a?bp@l‘jﬂ?gp@ﬁyl-e-pheny!pyridin-B-ylamino)benzoic acid

Ethyl 5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate

15  5-Methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
tert-Butyl 5-methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoate
2-(6-(3-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
tert-Butyl 2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

20 tert-Butyl 2-(6-(2-fluorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
5-Methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid
tert-Butyl 5-methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamino)benzoate
2-(3-Fluoro-3-methyl-2,4"-bipyridin-5-ylamino)-5-methylbenzoic acid
tert-Butyl 2-(3'-fluoro-3-methyl-2,4’-bipyridin-5-ylamino)-5-methylbenzoate

25  5-Methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino)benzoic acid
tert-Butyl 5-methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino)benzoate
5-Cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
Ethyl 5-cyclopropyl-2-(6-phenyl-5-(triflucromethyl)pyridin-3-ylamino)benzoate
5-Cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid

30 Ethyl 5-cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethyl) pyridin-3-ylamino)benzoate
5-Chloro-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoic acid
5-Chloro-2-(6-(2-chlorophenyl)pyridin-3-ylamino)benzoic acid
5-Chloro-2-(6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoic acid

35 Ethyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoate



15 PdC12(PPh3)2 or PdC12(dppf)DCM, using a phosphine ligand such as BINAP, P(Cy)3 or
Xanthphos when needed, in the presence of a base such as Cs2C0z, K2CO3 or NadBu in a high
boiling point solvent such as toluene, xylene, DMF, water, dioxane or THE at a range of temperatures
from 40C to 160C20p/RH26 24 hours. The reaction may also be performeBdIVEPIISI@EFaYEe oven at a
range of temperatures from 100C to 160C for 0.5 toj20 15 hours. In the particular case that Z is a
trialkylstannane derivative, COIl is added as a co-catalyst. Alternatively, Intermediates of general
formula (111bj-Gréorde-(SeiitrdddromeihyBphessimeidiorydanizg amaaiaasd) by reduction of the nitro

group using hygigaen aBbaraRIHEHAIbREA R 3R 4IT3IBEnRM @) 2 or Ni-Raney optionally in

the presence of ir2, in a solvent such as Et0 THFE or EtOH at room temperature for 1 to

24 hours. W %%EWQ’%@M@EF%&@%@E%‘}%%%SR n’tce?'rall%%diates of general formula (lila) wherein

R4 and G2 ard-@s(Ebsrierie BRIy HdaH e HBHPFRRIF R Hates of general formula (Xa) by

reduction gf therriiie PR Ykitrg phicaiOg einadia- 5 atahgdttsuethisePzv@e Pt/C, Pt02, Pd(OH)2 or

Ni-Raney Optig%gl_lg%( é’léﬁ&%PJ&?&{}lﬂBﬁd%@&%xﬁfmé%ﬂ- hisueRias&i0AC, MeOH, THF or EtOH at room
for 1'to 24

temperature ours. Intermediates of a%gneral forﬁ&ﬁélgg Xb) may be obtained by the reaction

of IntermediatE$ ¥ 2Er R iBARRASAP AL &MU S ke B Cde5cribed above with
Intermediates 2 YikD-GhiengineByiipariodonicyiaritha-bovsleatersienzeitaridstannane or zincate

derivative. The, 10 yeaclion:Aayiempasiatediagpnrnerisaimrspiigipdyatgalladium catalyst such as
o

Pd(OAc)2, Pd2(dba)3, PdrSJPPl 4 PdC _}&PPh?{?_ ar Ph(s4 }3‘8 CM, using a phosphine ligand
such as I?JI(NAE’?%%@ Ot %nﬁ H@s’d@vhéez ar?élgoe%d,mlﬁtt e presge%%g of a base such as Cs2CO3,

K2CO03 or NatBRul 3-RAdR-euainshsempyinidnt Svamniaeinety BaN&Re DMF, water, dioxane or THF
at a range of teMpBIRRIEMEDY- S8 (poridhititetoroarboity Pehdity hmyicin-Bhdarsiacitenzsiapadso be

performed in @.@lfg&&g@gp% glogrﬁw%awm%{ﬁ;if@ﬂ.@mﬁ@%mr;l»ém@b@fzeiéar@dw hours. In

the particular case t is a trialkylstannane: CuA ISF% ed @g a co-catglyst. Intermediates of general

formula (Xa) A5y Berspdiade RN BRYBF RIS YIRS SBUSET With intermediates (VII)
wherein Zi#s a2b@r(diiflacidethdpbeaibraseidirraigritahfae orgmitbanzeeadstive. The reaction may
be mediated @@ﬁ&&@@ﬁﬁﬁ%&ﬁtﬁl@%p@b@mmﬁ&sb&mh as Pd(OAc)2, Pd2(dba)3, Pd(PPN4,
PdC12(PPh3)2 qor PACI2(dPpHDCM, using. osphine ki , P(Cy)3 or Xanthphos
when needed,gﬁin f 'Cﬁﬂeo é?{’g)é? X 5ryﬁgénﬁjcﬁgg?é@%?og%?@g@%ﬁﬁi%%n 25 a high boiling point
solvent such a&(@(R&Erlygratenmtmisit-yrmieRaneyePareRy B 22t %  temperatures from 40C

to 160C for 0.3-1e-2Bhiursophenydppiiokimaylatsod)&-pprfamematbemzoinmtidwave oven at a range of

temperatiyes Fw&ﬁ@&olﬁé@%&%%}%émm&nIﬁbst@ovam&wrb@aﬁadaafaz is a trialkylstannane
derivative, Cul is added as a co-catali?{l?é. 3Okl11i1r;[gar_n?edjatf§ of ?@E)eral f.ormléla (IXb) are commercially
0

available or maypé PIUPRRE By R ( eeLPIthat Shown for |

OUS process o'tnﬁa_ wn |’ntermedi_ates of formula (1X)
in figure 1. 2-(2-—(2-ﬂuoro-5-triﬂuoromethoxypheny|)pyrimidm-5-ylamlno)-5—cyc|opropylbenzoxc acid

2-(6—-(2-=triﬂuoromethylphenyl)pyridin-3-ylamino)=-5-methylbenzoic acid
2-(6-phenylpyridin-3-ylamino)-5-cyclopropylbenzoic acid

25 2-(6-(2-fluorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoic acid
2«(6«(3,5—diﬂuoropyridin-4-yl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6—(3-cyclopropylcarbamoylphenyl)pyridin-3-ylamino)-S—methylbenzoic acid
2-(6-(2,4-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2,5-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

30 2-(6-(2—ﬂuorophenyl)pyridin-3—y|amino)~5—cyclopropyl-3-ﬂuorobenzoic acid
2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-(5-methy!-1 ,3,4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)-5-methylbenzoic acid
2=(6-=(2,3-diﬂuorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

35 2-(6=-(5»ﬂuoro«Z«methoxyphenyl)-S—methylpyridin—3-ylamino)-5—methy!benzoic acid, and



WO 2009/021696PCT/EP2008/006573 Figure 3 Compounds of general formula (I) may be prepared
by reaction of intermediates (IV) wherein RI, R2 and Rs are as described above with intermediates (V)
wherein R", R9, G1 5 and 02 are as described above and X" represents a bromine or iodine atom or a
trialkylstannan@desivariveds\When X' is a bromine or iodine atom, the reactomwmragosiessisdiated by a
palladium catalyst such as Pd(OAc)2 or Pd2(dba)3,18sing a phosphine ligand such as BINAP or 10
Xanthphos, in the presense of a base such as Cs2C0O3, K2CO3 or Nanu in a high boiling point solvent
such as toluerRebxgrendammyiphamtdtoreliyieyrdingyy rine sristhyeraaae %9m 80C to 160C for 0.5
to 24 hours. The reaction may also be performed in a microwave oven at a range of temperatures from
100C to 160C for Q.5 ' ial rivative, a catalyst based on
copper such a%n{?@f@&%ﬁﬁg%}é@lﬁ g@@%@%ﬂ%i@ﬁﬁﬁ%ﬁa@f triethylamine, 1,2-lutidine, CsF or
tetra-nbutylammonium fluoride (TBAF) in a solvent such as acetonitrile, toluene, dichloromethane or
THF at a rangefeltstampiirgintgsdheterzeen 25C and 90C. 20 Intermediates of general formula (V) may
be prepared by the.reaglion Sikussmpririas GiMInperRiicssis a bromine or chiorine atom, with
intermediateséV%LzFév&herein % 'f a boronic rilci 5 goroG‘a}_ _tﬂa'kk Is;I nnane or zincate derivative. The
reaction may BE4HEee T HGEPIRRYPaEmIABIS By & %:{Igdﬁu% atalyst such as Pd(OAC)2,
Pd2(dba)3, PdRPthyIR46GHifRermrsin phertayridpg oMo giadftbsphine ligand such as
BINAP, 25 P(Gy}raloxasihngpynbnrsressias)- smibeyesancacaf a base such as Cs2C0O3, K2CO3 or

WO 2009/Q21696M T/EP2008/006573 1 25 - Nadal,in a ligh bailing point solvent such as toluene,
xylene, DMF, gv%?ec}?%’&?é%eéo?@%ﬁ%%? a% %’XH%'@ 0 temp@ratures from 40C to 160C for 0.5 to 24 hours.

The reaction A5 GRerdE-perryipHEdN Y AMIRETE BYRANZRIS ?58ge of temperatures from 100C to
160C for 0.5 t6-ChchpuspyMHiE(R£ys!cptopyipfistadmaintdiGatikmiideagois 8occatalyst. 5 In another
alternative IOr%@%&;ﬁ,&%ﬁp@%@ﬁ@mqﬁgﬁﬂwIgeﬂ}diaa%i@e prepared following the synthetic
scheme shown in figure 4. ﬁo i%gr%A (_S?am%%s,l_rgg%e%ﬂ&r}]ezg% Lo!rénula (I) may be prepared by reaction
of intermediatgé(%ﬁ;}g{ﬁf?é?é‘f hA 5,'?2'%, i . o, I(-;Q and 011 are as described above
and X9 is'& chidistopiobrbiniRS-ditanyadinSriraradetaly 3ftkrein 02 is as described above and Z

is selected frogacgchprepie2ad 2@ manepae sy hpatiyiditadiymmenalttbceaineaite derivative. The reaction

may be 15 megligted | V- ¢ K] g% d(OAc)2, Pd2(dba)3,
Pd(PPh3)4, P??lgfsg%%%éd%r ﬁ:gﬁg?%%%%@ﬁﬂ%ﬁ@r@ 5 %ﬁsphmﬁéﬁ%ﬁ%@ch as BINAP, P(Cy)3 or

Xanthphos whN¢BdFf-RBRIReRAIdia-EYapREYP 4%} NaOtBu in a high boiling point solvent
such as toluerfieMettgr (BB orhdioseyrdioBTmiapbearrieasidemperatures from 40C to 160C

for 0.5 to 24 heusiplissnatiNel)dRerEpAcsigRamMAYREE-patRByBshidiadticrowave oven at a range of
Lemperaties o) A ColoheiSh SIS WGP adBlsMsieapgne dervative, Culs
2-(6-(2-Cyanophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(2-(3-Chlorophenylypyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
5-Methyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
25 5-Methyl-2-(5-methyl-6-(piperidin-1-yl)pyridin-3-ylamino)benzoic acid
2-(6-(Azepan-1-yl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(2,3'-bipyridin-5-ylaminc)-5-cyclopropylbenzoic acid
2-(3'-chloro-2,4'™-bipyridin-5-ylamino)-5-methylbenzoic acid
5-Methyl-2-(3-methyl-2,2'-bipyridin-5-ylamino)benzoic acid
30 2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
2-(6-(3-1sopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5~Cyclopropyl-2=(5-methyl-6—(3—(triﬂuoromethoxy)phenyl)pyridin-3-ylamino)benzoic acid
35 5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid




Intermediates of general formula (VI) may be obtained by the reaction of Intermediates (i1) wherein RI,
R2, R3 and X2 are as described above with intermediates (XVI) wherein R4, G1 25 and X9 are as
described above. The reaction may be mediated under inert atmosphere by a palladium catalyst such
as Pd(OAc)2 ov@edfdiag®, using a phosphine ligand such as BINAP or Xantiaptwos/piastize presence of
a base such as Cs2C0O3, K2CO3 or NaOIBu in a \\V{g 2009/021696PCTIEP2008/006573 - 26 - high
boiling point solvent such as toluene, xylene, DMF, water or dioxane at a range of temperatures from
80C to 160C (& (5 Fudrbgrensd)-FhetrebmptidimSaipraisy Hemedhenzddaddmicrowave oven at a range

of temperaturgs 4o PG (B-H0GHEAB R ASHAFAMNETANEbe a8 E2artion may be mediated by
a copper catalyst such as' é:sﬂ?orrbcué‘o' 5 HS‘%%@%&%‘#&%@ Cﬁ%ggqbrﬁ%g(ggnorilc\laaggw in a high
boiling point s%%%ﬂ?%rﬁgﬁ' B QyRieD: R LY e B s Anaratures from
80C to 160C {®(&-Ghipmpimnd)ryhdnrsadaminerdycrrspieavrererinaeidn a microwave oven at a range
of temperaguresAtent ARREHEN YIS G0 Hyiandioheuwr ddidbyiesmetiaies of general formula (V1) may
also be obtai f he ' . i in R1 .R2 and Rs are as described
above with inrt]g’ 'L%%@(%o }mﬁﬁﬁr&égﬁﬁﬁ %}%ﬁggﬁgﬁt?gg above. The reaction may be
mediated undérth@rPRiHHss PRYEIN R RMRD A IRRR UL 3 OAC)2 or Pd2(dba)3 using a
phosphine lig@rdeshii2-4S-BEANRS B-Kantipines| ratbenyjeseneydfia-Batamitohear @s2BO3, K2003 or
15 NaOIBu in %-(BQE-%?&BE@%}I&E&QN%?{)&Vﬁ#ﬂ?@-ﬁ@ﬂ?@i&ﬂ@ﬂﬁarﬁ%%m@éﬁ{y%%mﬁt a range of
0 Iy

temperatures from 80C to 1 ?rf{fr 0. Zg) qus-._ he rea ion ma ?éso be performed in a
microwavk ovBir K PFamGE SHE P RAFRORE 4 8o B TF 0% 15 hours. 20 In the particular
case wherein 02 represents a hydrogen atom or an alkoxy group, Intermediates of formulae (111c)
and (111d) maydeepapanaceiakawingddmapynsansiarsrhemaesdemiaied in figure 5 lic WO
2009/021696PCT/EP2008/006573 - 27 - Intermediates of general formula (111c), may be obtained by
reduction of intermediates of general formula (1Xc) using hydrogen and a catalyst such as Pd/C, Pt/C,
Pt02, Pd(OH)2 MR 8 HﬁHWEhafﬁé‘f)‘f’eQQYtdé%g’Zh‘@??“ocﬁ%'ﬁ@ﬁﬂ%%?ﬁ'—c@-’ﬂ@?in a solvent
such as Bt9AGtdre@Hheihdhyar Etbdty gtoopror tegatmmaitheRdfotme 24heovirgiaBOthendRdiier hand,
intermediates r’{}ftQEHVQF darmuiporLliibiHasse ER' is a methyl group may be obtained by reduction of
intermediates of general formula (Xd) using hydrogen and a catalyst such as Pd/C, Pt/C, P102,
Pd(OH)2 or Ni-Raney optionally in the presence of ZnBr2 or SnC12.H20 or Fe-HCI in a solvent such
as EtOAc, 10 [Fhepnibelriassmfinyention| Aeprireie FAmRP IS Bk BHBYS M intermediate of formula (1Xd)
by heating in the presence of methanol at 100C. Intermediates of general formula (IXc) and (1Xd) are
commercially available or may be 15 prepared Q_y arhanaéggous process to that shown for

’

intermediates of formula (IX) in Figure 1. hd
gl
HN
3 4
R x R
| SR
¥
R1
20

wherein R'. R?, R%, R*, R®, G' and G are as defined above, with the proviso that when G
is a hydrogen or chlorine atom, a methoxy or butoxy group or together with R® forms a
phenyl group, then R' is not a hydrogen atom or a chlorine atom.
25
| Compounds of general formula (1) may be prepared foliowing the synthetic scheme

depicted in figure 1.



In the particular case that G1 is CR6, wherein R6is -CF3, intermediates of general formula (IXa) may
be prepared following the synthetic scheme shown in Figure 6. 20 Figure 6 Intermediates of general
formula (IXa) may be obtained from Intermediates of formula 25 (XIII) in the presence of methyl
2,2-difluoro-2-@oomswifaiyl) acetate in a solvent such as DMF or toluenergtrarzongeoestemperatures
from 40C to 130C for 1 to 48 hours. Intermediates ofjgarmula (XIII) may be obtained from
Intermediates of general formula (XIl). The reaction may be carried out in the presence of POCI3 or
POBr3 with the 30 assistance of PC15 or PBr3 at a rang®® of temperatures between 70C to 140C for
15 minutes to 24 hours. WO 2009/021696PCT/EP2 573 - 28 - In general, intermediates of
formula (I) and (1V) commercially SK/ailywl‘ttfwe r,/wh\tr} grticular case wherein al is a
cyclopropyl gro@pi-satd jntermedfat be obtained‘folfowifig thessynthetic §theme shown in figure
7. Figure 7 Inter dyktes‘of‘fcrmd ) and (IVa) m&y be prepared action of
Intermediates 10 {XVHil) &d (XIX)Presp’ectlveIz\f/ézwhereirRXG is a bromine or hI1dQn2e atom, with
Intermediate (XVII) wierein Z is a a b8tonicagid ovab ate derivagiveRTh& redction may be
mediated under inert atmosphere by a palladiinieatal st)ych/as’Pﬂ(E)Ac)Z, 19d2(db )3, Pd(PPh3)4,
PdC12(PPh3)2 or PdC12(dppf)DCM, using a phospkiiné®lig&id such as BINAP, P(Cy)3 gk Xanthphos
when needed, a base such as Cs2C0O3, K2CO3 or NaOtBu in a high 15 boiling poi
toluene, xylene, DMF, water, dioxane or THF at a range of temperatures from|4@ >
24 hours. The reaction may also be performed in a microwave oven at a rangé of temﬁ%ratures from
100C to 160C for 0.5 to 15 hours.  In the particular case wherein G2 representsa lf'ﬁydroxy group,
Compounds of formula (id) 20 may be prepared following the scheme depigtea.pNgure 6

l |
R \/R? R G’//sz

Figure 1

Compounds of general formula (I) may be prepared by reaction of intermediates (1i)

5 wherein R', R? and R® are as described above and X? is a chlorine or bromine atom, with
intermediates (Ill) wherein R*, R®, G' and G? are as described above. The reaction may be
carried out under inert atmosphere over a palladium catalyst such as Pd(OAc), or
Tris(dibenzylideneacetone)dipalladium(0) (Pd(dba)s,), using a phosphine ligand such as rac-
2,2"-bis(diphenylphosphino)-1,1'-binaphtyl (BINAP) or Xanthphos, in the presence of a

10 base such as Cs,COs, K,CO; or NaO'Bu in a high boiling point solvent such as toluene,
xylene, DMF, water or dioxane at a range of temperatures from 80°C to 160°C for 0.5 to
24 hours. The reaction may also be performed in a microwave oven at a temperature
ranging from 100°C to 160°C for 0.5 to 15 hours.

15 Alternatively, the reaction may be mediated by a copper catalyst such as a mixture of a
Cu and Cu,0, using a base such as Cs,COs;, K,CO;3 or Na,CO; in a high boiling point
solvent such as toluene, xylene, DMF, water or dioxane at a range of temperatures from
80°C to 160°C for 0.5 to 24 hours. The reaction may also be performed in a microwave
oven at a temperature ranging from 100°C to 160°C for 0.5 to 15 hours.

20
Intermediates of general formula (11I) may be obtained from Intermediates (X) by reduction
of the nitro group using hydrogen and a catalyst such as Pd/C, PY/C, PtO,, Pd(OH); or Ni-



WO 2009/021696PCT/EP2008/006.573 - 29 - ReR9R9Re 02NO2N7_G1 02N NN 1 1.1%. ..--..
R40HR4PhR4 Gi 0 PhR4 G 0 i xxv IdXXIX Figure 8 Compounds of general formula (Id) may be
obtained from Intermediates of general formula (XX!X) by treatment with trifilinroaratic mrirl n a
temperature baw@eer/28@and 60C for 30 minutes to 24 hours. Intermediaerhg@nesatFormula
(XXIX) may be obtained from the reaction of Intermedliates of general formula (111d) with
Intermediates of general formula (11). The 10 reaction may be mediated under inert atmosphere by a
palladium catagstgoptioasiy o @AP)Rsétda @ Znfs, PuiRPg)usuel @1 Z{PReNRO, THF or

11,1-Bis(diphenyRhasebinemirracensidiehior apgiadium(11) (PAC12(dppf)OCM), using a phosphine
ligand such as BINAP, tricyclohexylphosphine (P(Cy)3)or Xanthphos when needed, in the presence of

a base such as Cs2C03, K2CO3 or NaO'Bu in a high boiling point solvent such as toluene, 15 xylene,
DMF, water ortifsraivelprinteimediateaafiaeoprelfosaraWhmeaisece abtenee femahs iasticRours. The
reaction mgy %ﬂﬂt&@n@&a‘@mﬁ Wheréiotowa aieveoab@ramgstaheitpatatmeatiafesfvlD0C to 160C

for 0-5 10 15 DO 'ge RERIee ac?%?k&%@ﬁﬁg@%ﬂ&ﬁ@@Qﬁc%t%g}ﬁfétm Feglction of

Intermediates neral formu usin rogen and a catalyst such as Pd/C, Pt/C, Pt02,

Pd(OH)2 or NWEW%@W'ﬁ%éWéME %@Wr%‘ﬁ”%t@ YELSY$E Pt a solvent such
as EtOAc, Me(d(TAdl;, crds{tiid), aP aePhsde rRpedRite)far 1110-Bis (dirienylphosphino)-

ferrocene]dichloropalladium(ll) (PdCl;(dppf)DCM), using a phosphine ligand such as

10 BINAP, tricyclohexylphosphine (P(Cy)s) or Xanthphos when needed, in the presence of a
base such as Cs,COs, K,CO; or NaO'Bu in a high boiling point solvent such as toluene,
xylene, DMF, water, dioxane or THF at a range of temperatures from 40°C to 160°C for
0.5 to 24 hours. The reaction may also be performed in a microwave oven at a range of
temperatures from 100°C to 160°C for 0.5 to 15 hours. In the particular case that Zisa

i5 triaikyistannane deiivative, Cul is added a

Intermediates of general formula (X) may be obtained by the reaction of Intermediates (IX)
wherein X' is a chlorine or bromine atom, with Intermediates (Vil) wherein Zis a boronic
acid, a boronate, trialkylstannane or zincate derivative. The reaction may be mediated

20 under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pd,(dba)s, Pd(PPhs)s,
PdCl,(PPha), or PdCl,(dppf), using a phosphine ligand such as BINAP, P(Cy); or
Xanthphos when needed, in the presence of a base such as Cs,COs, K,CO; or NaO'Bu in
a high boiling point solvent such as toluene, xylene, DMF, water, dioxane or THF ata
range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also be

25 performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to
15 hours. In the particular case that Z is a trialkylstannane derivative, Cul is added as a

co-catalyst.

Intermediates of formula (XI) are commercially available or may be prepared from

30 intermediates of formula (IX) by reduction of the nitro group using hydrogen and a catalyst
such as Pd/C, PYC, PtO,, Pd(OH), or Ni-Raney optionally in the presence of ZnBr, ina
solvent such as EtOAc, MeOH, THF or EtOH at room temperature for 1 to 24 hours.

Intermediates of formula (IX) are commercially available or may be obtained from
35 Intermediates of formula (VII). The reaction may be carried out in the presence of POCl;



WO 2009/021696PCT/EP2008/006573 - 30 - trialkylstannane or zincate derivative. The reaction may
be mediated under inert atmosphere by a palladium catalyst such as Pd(OAc)2, Pd2(dba)3,
Pd(PPh3)4, PdC12(PPh3)2 or [1,1-Bis(diphenylphosphino)-ferrocene]dichloropalladium(11)
(PdC12(dppf)D@Mipuesingea phosphine ligand such as BINAP, tricyclohexydphrzpisings (P (Cy)3)or
xanthphos when needed, in the presence of a baseguch as Cs2C0O3, K2CO3 or NaOtBu in a high
boiling point solvent such as toluene, xylene, DMF, water or dioxane or THF at a range of
temperatures HrArOEQ @itothe assikiarkd dOPZA; ko BES; Trrerasaeitd fempeyailsesiietpeonPitdion a
microwave ovemat f,ra8g5Ridemraratures from 100C to 16000 for 0.5 to 15 hours. In the particular
case that Z is a trialkylstannane derivative, Cul is 10 added as a co-catalyst. In the particular case that
Z is a zincate derivative, this is preformed in situ from the corresponding aryl derivative. Intermediates
of general forrmutee paxioyanagssdhabRiicaldrom thledted firom G preaaikdidtes Mt neral formula (XI1)

with benzys braghidg.aiihe BLeIRTeATIAIRAReGIEEs bb e a2000 K ABDR o hgdB@8dn a solvent

such as toluene, benzgne or MAP. at mpsrajuie.hetwesn 60C and 120C for 5 to 24 hours. In an
alternative pr(r)@é%rr‘g,%%ﬂ et sch %ﬁ %sent ri’r?\@entio'n of formula (Ib) wherein IR3 is a carboxylic

pounds of the p
acid, may also be obtained following the synthetic scheme shown in figure 20 9. Compounds of
general formula (Ib) may be prepared by hydrolysis of compoungs of 5 formula (la) or (Ic), wherein Rl,
R2, R4, R5, Gl and G2 are as described above and R5 is #614a/kyl group. When R5 is a methyl or
ethyl group, an aqugeus solution of sodiym or lithium hydroxide islused in a gelvent such as ethanol or
THF at a range,Qf tetnperatures betweéh 20C (z‘aﬂd}e\'fflor 1Rto B6 h8urs: en R5 is & tert-butyl
group, the hydrolygis conqo_m’mSz ula (Tc) may be run uqléer acidic'tonditd ing

f 1

trifluoroacetic as sydregen chiaggs.jp a solvent such as dichloromethane, TIHE (c;izioxane ata
range of temperaturés between 20€ any 80C for 3Q minutes to %6 hours. Compoﬁﬁdstf general

iste

0

formula (la) may bggbtained by the reaction a\lﬁg@ardia?é“ WheM a described above,
with intermediate (111) following the sdfhe procBBure 5 depi i Ggigure 1 for obtaifffhg compounds

of formula (1) from intermediates (Il) and (I1). Alternatively, € ounds of general formula (la) may
also be obtained by the reaction of intermediate (I\Vc) with intermediate (V) following the same
procedure depicted in figure 3 for obtaining compounds of formtfla () from intermediates (IV) and (V).
WO 2009/021696PCT/EP2008/006573 - 32 - Intefipeidtes of formula (11c) and (IVc) may be
obtained fygm Intermediate (lIb) and (IVb), respectively in the presence of an acid such as FICI or

H2SO04 in a saolvent such as methanol,quf@rggldo&dloxangeat arange of femperatyres Jr&m 25C to

110C for 1 to A@%‘”‘Pﬁﬂ}ﬁ?s (lllb) wherein are as descr ove, may
the reaction of Intermediates (llla) with Intermediates (Vlla) wherein Z is a boronic acid, a

boronate ester, a trialkylstannane or zincate derivative. The reaction may be mediated
under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pdy(dba)s, Pd(PPhs)a,
15 PdCl,(PPhs), or PdCl,(dppf)DCM, using a phosphine ligand such as BINAP, P(Cy); or
Xanthphos when needed, in the presence of a base such as Cs,COs, K,CO; or NaO'Bu in
a high boiling point solvent such as toluene, xylene, DMF, water, dioxane or THF ata
range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also be
performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to
20 15 hours. In the particular case that Z is a trialkylstannane derivative, Cul is added as a

co-catalyst.

Alternatively, Intermediates of general formula (illb) may be obtained from Intermediates
of general formula (Xb) by reduction of the nitro group using hydrogen and a catalyst such

25 as Pd/C, Pt/C, PtO,, Pd(OH), or Ni-Raney optionally in the presence of ZnBr, in a solvent
such as EtOAc, MeOH, THF or EtOH at room temperature for 1 to 24 hours.



Compounds of general formula (Ic) may be obtained by the reaction of intermediate (IVO with
intermediate (V), following the same procedure depicted in Figure 3 for obtaining compounds of
formula (I) from intermediates (V) and (V). 10 Intermediates of general formula (IVO may be obtained
from IntermedMieaBieacthe presence of NaBH4 in a solvent such as muatinamedsnadsianol at a range
of temperatures between 0C and room temperature3L5 intermediates of general formula (We) may be
obtained from intermediate (IVd) in the presence of di-tert-but¥lcarbonate or

1,1-ditert-butdripringdiaten eftopneeatfamau ftlah whetsindit et R e as slestrikad eaBreiBRIRBmethane or

DMF in a ranggtghtarmper pidrrrdaluaes gettaldnthlidqLaidy2doudiohotitse Ardrgeupediaies of general
formula (Ivd) be abtained fr t rpg?tl/a' S0hasn Vig YR s Riesenge of
trifIuoroacetic@?fégéarn tﬁ?ﬁér%g%fé%{tggﬁh%dri eata f&%ﬁﬁ%ﬂ{é@rmureﬁ %)Jetvé/{?e%n §5C and 70C for 1
to 24 hours. Prapefise pAiBlrdP asolvenbeyeh a8 B C MeR ettt o8 BRYLALRAMIAMBRARTE) may be 25
obtained felloyinptslea agotketic scheme shown in figure 10. WO 2009/021696PCT/EP2008/006573 -
33 - such as ethanol or methanol at a range od temperatures between 70C to 120C for 8 to 24 hours.

Intermediates of general formula (XXII) may be obtained from Intermediate energl 5 formula
(XXI). The redﬁﬁﬂﬁ?ﬂﬁ&%gfggﬂ%ﬂ)%mz%at%’ TEYENC %gaf'}l‘a—% %ﬁt ?ﬁ%ognog %&‘r%@%&%?ﬁﬁ%nediamine
and bubbling GO dbio0rEir(ZhvbeseimR sotEharendesasited ehRes witTiRtermedintasd/ b9
temperatures RRIWRENis Eerehidiabid, | BISSFBRRéS RO tmRahaB Wit REXY deayabezobbained from
intermedigfes ol genera) B2 foUiLila (KK, RO? ERLIARERY AR FAIIRLAUK Wigpyesence of

di-tert-buty carbonate &N agueous solution of at room temperature for 6 to 48 hours. In the

particular casEYRAREREARAa P bro i LRt 67 HIRRRBIM) Y3iag HBNGBRRIARA following the
synthetic scheigumsbahrasrBiigire A(Cykor KapihpHbt @oen peedrtt ioftye presdncs of dddbe)surhy be

obtained from Intermgdiates0faea61l 2O TRERBIALE Y YM SheHaGH0BIRYERE, ceied out in the
presence of N3snie3 or sodium a_tlﬁ%e with NI-14C1 or Eiu35ngI i?olg'&gg) %@é%gfég%irgttg%/ent such as
DMF or xylen2¥f a3iRG 88385 P dtu7bd BRER LIS TR I 568 15 2810 ouirs.
15 hours. The reaction may also be performed in a microwave oven at a range of
temperatures from 100°C to 160°C for 0.5 to 15 hours. In the particular case that Z is a

trialkylstannane, Cul is added as a co-catalyst.

Intermediates of general formula (Xa) may be obtained by the reaction of Intermediates
20 (IXb) with intermediates (VII) wherein Z is a boronic acid, a boronate ester,
triatkylstannane or zincate derivative. The reaction may be mediated under inert
atmosphere by a palladium catalyst such as Pd(OAc),, Pd(dba)s, Pd(PPhs)s,
PdCl,(PPhs), or PdCl,(dppf)DCM, using a phosphine ligand such as BINAP, P(Cy); or
Xanthphos when needed, in the presence of a base such as Cs,CO;, K,CO; or NaO'Bu in
25  a high boiling point solvent such as toluene, xylene, DMF, water or dioxane or THF at a
range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also be
performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to
15 hours. In the particular case that Z is a trialkylstannane derivative, Cul is added as a
co-catalyst.
30
Intermediates of general formula (IXb) are commercially available or may be prepared by

an analogous process to that shown for intermediates of formula (IX) in figure 1.

In an alternative procedure, compounds of general formula (1) may be prepared following

35 the synthetic scheme shown in figure 3.




WO 2009/021696PCT/EP2008/006573 - 34 - Intermediates of general formula (XXXV) may be
obtained from the reaction of Intermediates of general formula (XXIIl), wherein Fe, R2 and X2 are as
described above, with intermediates (I11) following the procedure depicted in figure 1 for obtaining
compounds ofwgenersibfoisula (1) from intermediates (Il) and (111). Altermetixaodsintareediates of
general formula (XXXV) may be obtained from the. ggaction of Intermediates of general formula (OUV),
wherein R' and R2 are as described above, with intermediates (V) following the procedure depicted in
figure 3 for obtaining compounds ofgeneral formula (I) from Interme@iates (V) and (1V). 10
Intermediates of general form wherein Z and G2 are as iyed above are commercially
available. However in the particulpr case whenzGgzis a cyetepropo yp/h nyl group, said intermediate
may be obtained following ther titxscheme depicted in figae 2 XBXIXXVIIxxvin 15 Figure 12
Intermediate (/11b) may be obtaineg, from 1-bror‘p“o-3-cyclopropoxybenzene (Mill) in the presence of
4,4.4'4' 555" 5" -octamethyl1-2,2'-bi(1,3,2-dioxaborolane), P 12qpp¥.DCM and 20 a base such as
KAcO in a high boiling point solvent such as DMF or DMS(at a range of temperatures between 130C
and 180C for 45 minutes to 24 hours. Alternatively tr;e reaction earried out in a microwave
oven. 1-bromo-3-cyclopropoxybenzene (XXVIIL) m e obtaingd ftom 3-bromophenol (XXXII!) 25 and
bromocyclopropane (XXVII) in the pres 3 or K2CO3 in a high boiling
point solvent such as DMF or DMSO at hyra ge fteweratures between 130C and 180C for 6 to 24
hours. Alternatively the reaction mayRie C\r\rizeddou h a@licrowave oven. 30 In the particular case that
G2 is a -NRaRb group, compounds of form{ia (If) may be obtained following the synthetic scheme
shown in figure 13 from the reaction of WO 2009/021696PCT/EP2008/006573 - 35 - intermediates of
general formula (VI), wherein X5 is a bromine atdiigue@intermediates of general formula (XXX).

Compounds of general formula (I) may be prepared by reaction of intermediates (V)

wherein R, R? and R® are as described above with intermediates (V) wherein R*, R?, G’
5 and G? are as described above and X* represents a bromine or iodine atom or a

trialkylstannane derivative.

When X* is a bromine or iodine atom, the reaction may be mediated by a palladium
catalyst such as Pd(OAc), or Pdx(dba)s, using a phosphine ligand such as BINAP or

10 Xanthphos, in the presense of a base such as Cs,CO;, K,CO; or NaO'Bu in a high boiling
point solvent such as toluene, xylene, DMF, water or dioxane at a range of temperatures
from 80°C to 160°C for 0.5 to 24 hours. The reaction may also be performed in a
microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to 15 hours.

15  When X* is a trialkylstannane derivative, a catalyst based on copper such as Cu(OAc), is
used in the presence of a base such as triethylamine, 1,2-lutidine, CsF or tetra-n-
butylammonium fluoride {TBAF) in a solvent such as acetonitrile, toluene,
dichloromethane or THF at a range of temperatures between 25°C and 90°C.

20 Intermediates of general formula (V) may be prepared by the reaction of Intermediates
(XiV) wherein X* is a bromine or chlorine atom, with intermediates (VII) wherein Z is a
boronic acid, a boronate, trialkylstannane or zincate derivative. The reaction may be
mediated under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pdz(dba)s,
Pd(PPhj)s, PACI,(PPhs), or PACl,(dppf)DCM, using a phosphine ligand such as BINAP,

25 P(Cy); or Xanthphos when needed, in the presence of a base such as Cs;CO;, K,CO; or



VIIf 5Figure 13 The reaction may be mediated under inert atmosphere by a palladium catalyst such as
Pd(OAc)2, Pd2(dba)3, Pd(PPh3)4, PdC12(PPh3)2 or [1,11-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(11) (PdC12(dppf)DCM), using 1,3-bis(2,6- 10
diisopropylphewyi)inoidazeieum chloride, in the presence of a base such a®CuRLXWS/HHKREBO3 or
NaOtBu in a high boiling point solvent such as tolugge, xylene, DMF, water or dioxane or THE at a
range of temperatures from 40C to 160C for 0.5 to 24 hours. The reaction may also be performed in a
microwave ovNaGiBa ircanhjighobditingasriatistisefricsuch 06 @teddh 0@ dar, MBIFovidanodiogadddn the particular

case that G1-Grisa, leltgbupiaapinalindaBinecsEadn sPM Re WslR ok sy aHiosmayhadyrepared by
reduction of com ound& of general ,formu(l?él\) wherein Gl-gz IS aa&uin Iinrxl%Bqutgg é% 1j) using
hydrogen and3SERBRAECENEH B2 BHFEWBYRO VBT AsaNes Y 3B Sre I Ghfionalll ilCthe presence of
Zner2 or SnC12 M2 dbmeursCiVMinend is sonaikiigacraas fiflis Ased s adiercaedist acid, EtOAc, MeOH,
THF or Et@H, at room temperature for 1 to 24 hours as shown in figure 14. R3R9RaR9 ljlk Figure 14
WO 2009/021696PCT/EP2008/00 - 36 - i S ds.o | formula
(Ih) and (19), t%e@”‘r%%‘%’ t?gecgg?g\l{r?egl%rzc?r%u n'tecrcrl‘ﬁggg gr{eé% %ﬁ %%ﬁeggaﬁﬁﬁﬂ%%)%n%%&%%
respectively af4pioenthg fgtheticschests ghpun B #8i¢G &action of compounds of formula (1h) and (Ig)
may be carried out by reaction of a phenyl boronic acid under inert atmosphere by a palladium catalyst
such as Pd(OAc)2,.Pd2(dba)3, Pd(Ph3)4, PdC12(PPh3)2 or [1,1-Bis(diphenylphosphino)- 10
ferrocene]dichloroIlaﬁl,u%m(ll;b(\BQCH(dppf)DCM), using a phosphine ligand such as BINAP,
tricyclohexylphose (P(Gy)3)dr Xainthphos when needed, in the presence of a base such as
Cs2CO03, K2C/ Ma0113u iy adtig ernt solvent sych as toluene, xylene, DMF, water or
dioxane or THF at g range of temggratures fro BCE‘S/]{’SO for 0.5 to 24 hogts. Thexteaction may

also be performed in a microwave oven at a range gf [ \)N\ Z—-G2 NSNSy
et
3 R? R{ RS G XS il ] | \ A l {J\ )
R Rz R 2 R G' "G
2
+ v
q Z NP I
R’/\f\;2 R GT XS
n XVI
10 Figure 4

Compounds of general formula (1) may be prepared by reaction of intermediates (VI)
wherein R', R34 R®, R*, R® and G' are as described above and X is a chlorine or bromine
atom, with intermediates (VIl) wherein G? is as described above and Z is selected from a
boronic acid, a boronate, a trialkylstannane and a zincate derivative. The reaction may be

15 mediated under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pd,(dba)s,
Pd(PPha)a, PdCl,(PPhs), or PdCl,(dppf)DCM, using a phosphine ligand such as BINAP,
P(Cy)s or Xanthphos when needed, a base such as Cs,COs, K,CO3 or NaO'Bu in a high
boiling point solvent such as toluene, xylene, DMF, water or diocxane or THF at a range of
temperatures from 40°C to 160°C for 0.5 to 24 hours. Alternatively the reaction may be

20 performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to
15 hours. When Z is a trialkylstannane derivative, Cul is added as a co-catalyst.

Intermediates of general formula (VI) may be obtained by the reaction of Intermediates (iI)
wherein R', R R® and X? are as described above with intermediates (XVI) wherein R*, G’
25 and X® are as described above. The reaction may be mediated under inert atmosphere by
a palladium catalyst such as Pd(OAc), or Pd,(dba);, using a phosphine ligand such as
BINAP or Xanthphos, in the presence of a base such as Cs,COs, K;CO; or NaO'Buin a



15 temperatures from 100C to 160C for 0.5 to 15 hours. Intermediates of general formula (XXla) and
(XXlb) may be obtained from Intermediate of general formula (XXXVI) by treatment with PO8r3 in
dichloromethane at reflux for 2 to 3 hours. Intermediates of general formula (XXIV) may be obtained
from the reactimo cé@02sermediates of general formula (1V) and Intermegietaenbgessral formula
(XXXVII). The reaction may be mediated by a pallaggim catalyst such as Pd(OAc)2 or Pd2(dba)3,
using a phosphine ligand such as BINAP or xanthphos, in the presence of a base such as Cs2CQO3,
K2CO3 or Nafigh boitingigbin eitinenpsich ssltauensy silene tDMEnwateylendioanRatwategordioxane at a

range of tem%mﬁufﬁﬁrﬁgmﬁ%@taﬁ%@ocf%%%tﬁ 24 Wwﬁ@&é’&&a%mww gaFerhrgerformed
in a microwave oven at a range of temper tures fr ml OC ?‘ t% ;l(ﬁ h%s Vo
2009/021696BTEEHRE/B Y%‘ﬁ? %“)B @ c?ﬁan S genera ormu PLy, U, R vita), vy,
(XI1), (IXb), (xmrr(ww(m)ewmm@\mw«w PXRFOPPER R PSS, wkﬁﬂ%m%qxxw (XXVI),
(XXVII), (@M&h@@@&%%)a@reggw@élww@walﬂ ehigiaydime ptmnsshiaitautngsonventional
e e M D WALS A an i SUHESRB LA oAy BSR.Gh igdayeiion and of

the mtermedla ES for Use thereir are |IIustrate ollowing Examples (1 to 118) including

Preparation EQM@M@WH%&&F&WT@W?W&?%@%'ﬁrﬁlfnﬂﬁ@@e&%@‘@f‘ﬂe‘"’ iR08R%EN in any way.
10 111 Nucleasrivbagnatie fResdnaie 3Pt andd ordclhoded on a Varian Mercury 200 spectrometer.
Low Resolution Mass Spectra (m/z) were recorded on a Micromass ZMD mass spectrometer using

with & Sy e EEEREL L AP FR SR, 0) SRR ThE ARSI BMALR (A Rc ack (04 mb).
ammonia (0.1Inknnedietee () @ooesRMIB and Bcétéﬁﬁlfﬂﬁ‘:s‘{@@m‘rﬂvﬁs*y‘ﬁh'ﬂt?@ﬁﬁ‘?@% A6 mL),
ammonia (0.1}dmiln RNGVeREGI IO At bed)atbiialindrbasiio iy nédattiamb@ing?o to 95% of B

n 05 Min anGicie ity Mlis &%fa%1ylbs1£ﬁ%gtﬁukﬁﬁugwﬂae< EERGUQABIgRIRNS was 1 min.

The flow rate WaS %P e Injection volume was 5 microliter. O e arra chromatograms were

collected at 2193HISYH pﬁ%ﬁﬁ&%ﬁmtﬁmmm@%&ﬁ%ﬁrﬁﬁ?ﬁ% teritetiate 1 H2N
cF3 25 6-Phemah'ByirifiLitobroeitingl jpjmtdiohv@ ramichead tauGitlorgeBaoBE -waterpyritiiene at a

range of temperatures from 80°C to 160°C for 0.5 to 24 hours. The reaction may also be
performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to

15 hours.

20 Inthe particular case wherein G? represents a hydrogen atom or an alkoxy group,
Intermediates of formulae (llic) and (llid) may be prepared following the synthetic scheme
depicted in figure 5
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A mixture of 3-iodo-5-nitropyridin-2-ol (37.60 mmol, 10 g), POCI3 (86 47 mmol, 7.94 ml) and PCI5
(48.87 mmol, 10.2 g) was heated at 140C for 45 minutes under argon atmosphere. The mixture was
cooled at room temperature, poured slowly over iced-water 30 and extracted with dichloromethane.
The organic phesemserwsshed with water, NaHCO3 aqueous solution ardhrpmoditvesselvent was
evaporated and the crude mixture was purified by chyomatography over Si02 eluting hexane/DCM
mixtures affording 7.32 g (yield 69%) of the expected product. WO 2009/021696PCT/EP2008/006573
- 38 - 1H NMRh (@t dbitbe, dEE¥abiGdpnina 8IRY tsaylbeldpind(sy tddlicBon of intermediates of

2-Chloro-5-nitrg-3- tr I I
2-chloro-3-iodd-b- étﬁé@%ﬁﬁg‘ﬂ%%@nﬁé&%ﬁgg g&%ﬁéeﬂtgﬁzhga%}léqag% Pta;)'r%gl? @flacetate

(8.79 mmol, 1"&‘5%‘?8%%!‘@6"3(2’éﬁ%ﬁfﬁ%‘?“@%’%’l#’%?—”@ﬂ B WEShEABR P SPYBRE F8F ™ Rours under
argon atmospheac, et 2t dlifiioH -2+ (fomresutoatyigdertdte2dgraamol, 0.6 ml) was added and
the mixturg was heated at 70C for 16 hours. The solvent was evaporated and the crude mixture was

extracted between ethyl acetate and water. he cr hromatography
over 8102 e|uﬁ>ﬁ‘é*\ﬁ|ﬂil‘ﬁf%é{??a/f§6’m r%' rgsggﬂe |ng gﬁ{/@g% %) of %&R&ﬁec‘f@d product.
NMR (300 MHuay3BCiB)igee binresi8tiqr of ifteroediates gf.ger@rai formula (Xd) using hydrogen

6-Chloro-5- (trléh@é%lﬁlwgmﬁlﬂm;‘@nmﬂ@ 0D, PiOMYR 6f N2-Ralesp dptiiteonGr( tid posseneshyOPyridine
(5.25 trimol, 1 w%' §n& h&oh& %ané’én@é?&' é BY é%/{é 58 mmol, 0.31 g) in ethyl acetate (50

ml) was stlrre3 Rourd ydrogen atmosphere. The catalyst was filtered off and the solid
was wash@d with warmed ethanol The solvent was evaporated affording the expected product (0.95
g, yield 92%). 2Rk BiAtHR ¢BGenkial foDMS Odl®)dy bpebi&Bd (ivs) ynedA! fernuradiXd, 1H).

N-(5-bromo-3{rifligrgraaHablieysiia ¢ Haarm@mideofemixture of
6-chloro-5-(trifluoromethyl)pyridin-3-amine (2.95 mmol, 0.58 g) and 30% HBr in acetic acid (6 ml) in a

sealed tube was heated at 100C overnight. The crude mixture 25 was poured into ice water, the pH
was set to10 Witerppiatpse genesbiarmate Xeherd e crmaersials aHAiARIR S5 FakRR/ed under

reduced pressiipdeabouh Al euSteakyeichtahthe expactaedintguftformula (1X) in
Figure 1.

In the particular case that G, is CR®, wherein R®is -CF;, intermediates of general formula
(IXa) may be prepared following the synthetic scheme shown in Figure 6.
20
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Figure 6

Intermediates of general formula (IXa) may be obtained from Intermediates of formula
25  (XIil) in the presence of methyl 2,2-difluoro-2-(fluorosulfonyl) acetate in a solvent such as
DMF or toluene at a range of temperatures from 40°C to 130°C for 1 to 48 hours.

Intermediates of formula (XIIl) may be obtained from Intermediates of general formula
(XI1). The reaction may be carried out in the presence of POCI; or POBr; with the
30 assistance of PCl; or PBr; at a range of temperatures between 70°C to 140°C for 15

minutes to 24 hours.



ESI/MS (m/e, /0): 281.96(100.0%), 283.96 (97.3%). 30 E.
N-(6-pheny1-5-(trifluoromethyl)pyridin-3-yflacetamide In a schlenck tube, a mixture of
N-(5-bromo-3-(trifluoromethyl)pyridin-211)acetamide (2.40 mmol, 0.680 g), phenylboronic acid (3.22
mmol, 0.392 gyyeeawinemsearbonate (6.87 mmol, 2 238 g) and PdC12dppfiCiHE:E&(06278 mmol, 0.196
g) in dioxane / water 3:1 (20 ml) was 35 heated at 13)C overnight, under argon atmosphere. The
solvent was evaporated and the WO 2009/021696PCT/EP2008/006573 - 39 - crude mixture was
purified over SIO2 eluting with CH2CI2/ MeOH mixtures affording 0.478 g(71% of yield) of the expected

compound. EQ|IMRea/ Riced8R{HPR ARG @Far@rmeélc%r(ﬁﬂﬂmwmmm@yﬂewe&amme Toa

solution of N pheny1-5-(trifluprom in-3-0 acetamld 0 thanol (6
ml), 2N aqueoﬁ% ng'f—f’ V\‘fvg'éeéa'g} )%) BI:HCO iR LY? d'was hea ,Qg égh%%)‘? he solvent
was removed fatwisg %QY@&%S%@%%MG t(WF!FFC’fHCIS. The solvent was removed to afford 0.394
g (98% of yield) of the expected product. 10ESI/MS (m/e, %): 238 (100.0%). Intermediate 2 A.
3-Methyl-5-nitro.-2- phenylpyrldlng 15 In a schlenck tube, a mixture of 2-bromo-3-methyl-5-nitropyridine
(4.6 mmol, 1.0 g), phenylboronic \cid §¢-6 mmol, 0.560 g), PdC12gppf.DCM (0.47 mmol, 0.4 g),
Cs2CO03 (13.8 mmol, 4.5 g) in f didgane/w r 4,1 mixture (18 ‘heated at 100C for 14 hours,
under argon atmosphere. Th nt was vaporated and the gr mixture was extracted between
tography over Si02 eluting with
hexane/ethyl acetate mlxtures affending 3-metiy|5-nitro-2-p enylp ridine (0.95 g, yield 97%) as major
product. ESI/MS (m/e, %): 215 [(M+1)+ 100]. B. 5-Methyl-6- pheny1pyr|d|n 3-amine

3 R3
NH
x
G/Q/ + l >z
X »
XiX Xvi

Figure 7

Intermediates of formula (lla) and (IVa) may be prepared by the reaction of intermediates
10 (XVII) and (XIX) respectively, wherein X% is a bromine or chlorine atom, with Intermediate
(XVII) wherein Z is a a boronic acid or a boronate derivative. The reaction may be
mediated under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pd,(dba)s,
Pd(PPhs)s, PACl(PPhs), or PdCly(dppf)DCM, using a phosphine ligand such as BINAP,
P(Cy)s or Xanthphos when needed, a base such as Cs,CO;, K,CO; or NaO'Bu in a high
15  boiling point solvent such as toluene, xylene, DMF, water, dioxane or THF at a range of
temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also be performed
in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to 15 hours.

In the particular case wherein G? represents a hydroxy group, Compounds of formula (Id)
20 may be prepared following the scheme depicted in Figure 8



25 A mixture of 3-methyl-5-nitro-2-phenylpyridine (4.43 rnmol, 095 g) and Pd/C 10% (0.1 g) in ethanol
(40 ml) was stirred for 16 hours under hydrogen atmosphere. The catalyst was filtered off and the solid
thoughtfully washed with warm ethanol. The filtrate was evaporated and the crude was purified by
chromatograpiwomwes/®i2seluting with DCM/methanol mixtures and affordigi®Hos@dsseid 80%) of the
expected product. 301H NMR (300 MHz, CDCI3) & gpm: 2.29 (s, 3H), 6.90 (m, 1H), 7.30- 7.50 (m,
5H), 8.04 (m, 1H). ESI/MS (m/e, %): 185 [(M+1), 100]. Intermediate 3 WO
2009/021696PCT/ER008/006573 - 40 H2N  6-Meth oxy+8-phenylpyridin-3-angihe A.
5-Nitro-3-phenydpyridiq-2-ol In a sgljendk tube, gagmixta \-iodo-5-nitropw¢djn&l-ol (7.52 mmol, 2 g),
phenylboronic 5 2@\28 e 1.0@;&1’2@'@1‘.%@ f%i?S/Ln‘r‘n“Gﬁ'D.G Fg)ﬂ\c, CQ3 (22.56 mmol,
7.4g) in a dioxansfwafer 8t mixture* (2 mipvarnheatedat 800€ foP hoursRunder &goff atmosphere.
The solvent was evagorated and the criide mixture was extracted between watemand ethyl acetate.
The organic phase was evaporated angixthe crude was susiehded in methanol affording a solid that
was filtered off and dried under vacuum 10 overnight affording 1.2 g (74% of4ield) of the expected
product. 1N NMR (300 MHz, CDC1.3) 8 ppm:: 7.31 -7.54 (m, 3H), 7.61 -776 (m ,)23.26 (d, 11-1),

8.44 (s, 1H). ESI/MS (m/e, %3: 215 BRM-1y, 100]. 15 8, 2-Br moQS-nifr -phe dine A mixture of
5-nitro-3-phenylpyridin-2-ol \; 1 9), POBr3 (4.74 048 ml) and PBr3k4.71 mmol, 1.4 g)
was heated at 120C for 3.5 holurs. helcrude mixture was red intgla mixture of idle and water and

extracted with DCM. Th&organicphase Was dried and BVapokatéd &ffording’™d.8 g (yield 62%) of the
expected product. 201FI NMR (300 MHz, CDCI3) 5 ppm: 7.38 - 7.61 (m, 5H), 8.39 (d, J=2.20 Hz, 1H),
9.19 (d, J=2.20 Hz, 1H). id XXIX

Figure 8

Compounds of general formula (Id) may be obtained from Intermediates of general

n

o - o
formula (XX1X) by treatment with triflucroacetic acid 2 a temperature between 26°C and

id perature
60°C for 30 minutes to 24 hours.

Intermediates of general formula (XXIX) may be obtained from the reaction of
Intermediates of general formula (l1ld) with Intermediates of general formula (Il). The

10 reaction may be mediated under inert atmosphere by a palladium catalyst such as
Pd(OAC),, Pdy(dba)s, Pd(PPhs)s, PACIL(PPh3) or [1,1-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(ll) (PdCl(dppf)DCM), using a phosphine ligand such as
BINAP, tricyclohexylphosphine (P(Cy)s)or Xanthphos when needed, in the presence of a
base such as Cs,CO3, K,CO3 or NaO'Bu in a high boiling point solvent such as toluene,

15 xylene, DMF, water or dioxane or THF at a range of temperatures from 40°C to 160°C for
0.5 to 24 hours. The reaction may also be performed in a microwave oven at a range of
temperatures from 100°C to 160°C for 0.5 to 15 hours.

Intermediates of general formula (llid) may be obtained by reduction of Intermediates of

20 general formula (XXVI) using hydrogen and a catalyst such as Pd/C, PUC, PtO,, Pd(OH),
or Ni-Raney optionally in the presence of ZnBr; or SnCl,.H,O or Fe-HCl in a solvent such
as EtOAc, MeOH, THF or EtOH, at room temperature for 1 to 24 hours.

Intermediates of general formula (XXVI) may be obtained from the reaction of
25 Intermediates of general formula (XXV) with Z-G', wherein Z is a boronic acid, a boronate,



C. 2-Methoxy-5-nitro-3-Phenylpylidine A mixture of 2-bromo-5-nitro-3-PhenYIpYridine (0.72 mmol, 0.2
g), 2-cyclopropyl-4,4,5,5- 25 tetramethy1-1,3,2-dioxaborolane (0.86 mmol, 0.16 ml), Pd(PPh3)4 (0.04
mmol, 0,05 9)p K2003 (2 mmol, 0.289) in a toluene/methanol 4:1 mixture (10 ml) was heated at 100C
for 30 minuteswPaugrdedave, under argon atmosphere. The solvent wagevaperetieeszind the crude
mixture was extracted between water and ethyl acejate. The solid residue was purified by
chromatography over Si02 eluting with hexane/ethyl acetate mixtures affording 30
2-methoxy-5-tritioyBtamiveny| pyzidiate @ dvglivee[the 5sajtion arpy he prdiaied ysten ey O
(ZOOgﬁ)ZESiGngégwéggg@pﬁéa&nﬁaaéaﬁ HBKMRa@@&CMHK GXE43), SAaPPNYL 1 (s, 3H) 7.41-7.54
m, 54 - : : =2. z T

6-Methoxy-S-EHQ(T;t/Fl‘g{}i’?af?“)-é}-'éfjr%% dngh'&n FB(%?B%ﬂgﬁﬁ?{agt%f}q‘épr@r%gé'-aék@nn@Pyrid_ine (0.43 mmol,
0.1 g) and Pd(EXEBEPEAREMHHENDRNSIPhiReigabI ) BN sty tBP P RSIRENShder hydrogen
atmosphege. The gt ¥shinmpiierethetideddiihregptsetiveldhthaée aashedOsiGOx a6 @thanol. The
frate was evROBISILAIN LAY G go(lﬁér%osgze/@é%u&émegénémmmr GSliMSHfmIe, 9%): 201

M+1)+, 100]. 10 Int te 4 A, 2-Chloro-3-iodo-5-niroP Yriding A mixture of
oo c-niroBy i Z5E 1 SRS KSR By o4 PRI a I LSBT 67 mmol,

10.2 g) was heatask akifd@@ddan 4 micodevanyen aitaTesp ef termusatvirscramI@Ras gRGred into a
mixture of i?eféﬂéj.é’\fﬁtﬁi %Ns??ﬁﬁ?%%ﬁr@@d&lthwz BIGARGISIHANGRS RIAUSRGE ,ttyuﬁttromat%grap(hy
over Si02 eluting with hexane/dichloromethane mixtures affordi - -3-i0d0-5-nitropyridine (7.32
g, yield 68%) aﬁﬁ%%&%ﬁ@éayﬁoi}ué&%ﬁﬁ%&ﬁ%&%&?@é{%@%ﬁ%@%ﬁ%z %%iss(d, J=2.47 Hz, 1H)
9.19(d, J=2.4Prefzrmed) insite fOMARE-SAARFBOBGMERYIFYMENE In a schlenck tube, a mixture of
2-chloro-3-iodo-5-nitropyridine (1.76 mmol, 0.5 g), phenylboronic acid (1.94 mmol, 0.24 g),

PdCldepf-DFl\ér&Oe-é]b%ég'Et‘ge&)eﬂa%rﬁéé%&&?rﬁé,%% BeraRkdlibeie Rslasape/water 4:1 mixture (6.5
or

ml) was heated at 1 hours, under ai%%q tmosl&f;t re. Theihseolvent was e\%aé%grg&%’d and the

( e
crude mixture st toRRER EIHALK Wi Qpiderip ANE RIS SR SE SR puritied by
chromatotiapiy Ge 0SB OLtnkaii0s res sobaTicHcha akiane heniaresaBMTIRg 2-
chloro-5-nitro@msayhiaiiire { @&2 anyieidioxdp)sab theneurected product.

In an alternative procedure, compounds of the present invention of formula (Ib) wherein R®
is a carboxylic acid, may also be obtained following the synthetic scheme shown in figure

20 9.




301h1 NMR (300 MHz, CDCI3) 8 ppm: 7.36 - 7.67 (m, 5H) 8.47 (d, J=215 Hz, 1H) 9.23 (d, J=2.75 Hz,
1H). WO 2009/021696ECT/EP2008/006573 - 42 - C. 5-Phenylpyridin-3-amine A mixture of
2-chloro-5-nitro-3-phenylpyridine (0.43 mmol, 0.1 g), KOAc (0.43 mmol, 0.042 g) and Pd/C 10% (0.03
g) in ethanol (P Rowarwtisred for 24 hours under hydrogen 5 atmospher@CThewegabsstavas filtered off
and the solid thoughtfully washed with warm ethanai4 The solid residue was purified by
chromatography over Si02 eluting with dichloromethane/methanol mixtures affording
5-phenylpyridin-3-amine (0.05 g, yield 69%@ expected product. IH NMR (300

MHz, CDCI3) 8 O 15 - 7.23dm,ckH), FBBZ,51 (m, 3H), 7.52 - 107.63 (m, 2 I-1), 8.09 (d, 1H),

8.27 (d, 1H). ESI/ le, %): 171 [(Mz1)+, q;“r;termediate S5H2N 15

5,6-diphenylpyridin<3tamine-e 318ro -S-mro?oyriain-z-ol To a solution of 5-nitropyridin-2-ol (0.06

mol, 8.6 g) in 450 Thief water a2 b?%%was added. The mixture was stirred at 40C for 2.5h

and then it was stirggd at room temlg&ature 0 ight. The solid formed was filtered off, washed with

water and dried 20 under vacuum overnight affordir? 2.5 9 3% of yield) expgcted product.
H

1H NMR (300 MéizB5MS0O46) 5 ppm: 8.57 (d, 1H) > , N
N2 Tt NH/ R R G(J\GZ ] i‘
2 R2 R! rY GY G2
R® R?
R 2 } & la b
R R2 \N
Vb 1
Ve R4 G1 G2
v
| v
XA
o " © o oK T—N o—&
N cr N cr ROTGTGE O o R
¢ AN O NaBH, 4 L
§ R, M Ra R >\R R‘J\)\J 2R4J\G‘ G?
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Figure 9

Compounds of general formula (Ib) may be prepared by hydrolysis of compounds of
5 formula (1a) or (Ic), wherein R', R R*, R®, G' and G are as described above and R’ is a

C.4 alky! group. When R® is a methy! or ethyl group, an aqueous solution of sodium or
lithium hydroxide is used in a solvent such as ethanol or THF at a range of temperatures
between 20°C and 70°C for 1 to 16 hours. When R® is a tert-butyl group, the hydrolysis of
compound of formula (Ic) may be run under acidic conditions using trifluoroacetic acid or

10  hydrogen chioride in a solvent such as dichloromethane, THF or dioxane at a range of
temperatures between 20°C and 80°C for 30 minutes to 16 hours.

Compounds of general formula (1a) may be obtained by the reaction of intermediate (lic)
wherein X? is a described above, with intermediate (l1l) following the same procedure

15  depicted in figure 1 for obtaining compounds of formula (1) from intermediates (Il) and (ill).

Alternatively, compounds of general formula (la) may also be obtained by the reaction of
intermediate (IVe) with intermediate (V) following the same procedure depicted in figure 3
for obtaining compounds of formula (1) from intermediates (IV) and (V).



B 2,3-Dibromo-5-nitropyridine  Obtained (2.23 g, yield 87%) following the procedure described in
Intermediate 2 (step B), 25 starting with 3-bromo-5-nitropyridin-2-ol (9.13 mmol, 29). 1H NMR (300
MHz, CDCI3) 5 ppm: 8.48- 8.84 (m, 1 H) 8.94 - 9.31 (m, 1 H) ESI/MS (m/e, %): 267 [(M-1), C.
5-Nitro-2,3-dipfr@¢iiidiepe 30 Obtained as a minor product (0.2 g) follovaagyHreogwossdure described
in Intermediate 2 (step A), starting with 2,3-dibromoz-nitropyridine (3.55 mmol, 1 g). WO
2009/021696PCT/EP2008/006573 - 43 - '"H NMR (300 MHz, CDCI3) 8 ppm: 7.03- 7.65 (m, 10H), 8.52
(d, J=2.47 Hz, 1H), 9.49 (d, J=2.47 Hz, 1H). ESI/MS (m/e, %): 277 [(M+1)+, 1001. 5 D. 5,6-Di

phe”y'pw'd'“ﬁmeﬁtésm%m@f(ﬁ?m-aﬁmb%@wwmﬂ&Vrﬁemmexh@@mmw@p/c 10%
(_0.02 g) in methanol (5 ml) was stirre fé)r 16 hour ungl%rl hlygrggen atm(])s Ifuereh 'gge catalyst was
filtered off andeiRELHRY IR GTHBER0SR S5ARATAY Fiéharo! The <olid rs'é)sYéir}es\L;\?as purified by
chromatographstiared, Stoaneleridipxeitl plex eanareehiamRerRiECmisam 88 affo iR 014 9 48 (749 of
yield) of the expgsted product. 'H NMR (300 MHz, CDC12) 8 ppm: 3.79 (s, 2H), 7.04 (d, J=2.75 Hz,
1H), 7;11 - 7.36 (m, 10H), 8.20 (d, J=2.75 Hz, 1H). ESI/MS (m/e, %): 247 [(M+1)*, 1001. 15

Intermediate 6 H2N 6-cyclopropyl-5-phenylpyridin-3-amine A.
2-Cyc|0propy9@nﬁﬁwd§-9ﬁﬁ,ﬁ(w[ﬂ/fﬂﬂm@a (Ic) may be obtained by the reaction of intermediate (iVf)
with intermediate (V), following the same procedure depicted in Figure 3 for obtaining

compounds of formula (l) from intermediates (IV) and (V).

10
Intermediates of general formula (IVf) may be obtained from Intermediates (IVe) in the

presence of NaBH, in a solvent such as methanol or ethanol at a range of temperatures

between 0°C and room temperature.

i5  intermediates of generai formula (iVe) may be obtai
presence of di-tert-butylcarbonate or 1,1-ditert-butoxy-N,N-dimethylmethanamine in a
solvent such as ethanol, toluene, dichloromethane or DMF in a range of temperatures

between 25°C and 100°C for 2 to 24 hours.

20 Intermediates of general formula (IVd) may be obtained from Intermediates of general
formula (IVb) in the presence of trifluoroacetic acid or trifluoroacetic anhydride at a range
of temperatures between 25°C and 70°C for 1 to 24 hours.

in the particular case that R'is —CF,, Intermediates of general formula (IVc) may be
25 obtained following the synthetic scheme shown in figure 10.

" \J/ H OORS
N2 N N\n/o H v -2
S g (N
FSC 2 F3C G o] FaC
R R? FaC 2 R?
XX

XX XXI Vg

Figure 10

30 Intermediates of general formula (IVg) may be obtained from Intermediates of formula
(XXI) in the presence of an inorganic acid such as HCl or H,S0, in a alcoholic solvent



20 In a schlenck tube, a mixture of 2-chloro-5-nitro-3-phenylpyridine (described in Intermediate 3 (step
13)) (1.43 mmol, 0.4 g), 2-cyclopropyl-4,4,5,5-tetramethyl-1,3,2- dioxaborolane (1.59 mmol, 0.29 ml),
PdC12dppf.DCM (0.14 mmol, 0.12 g), Cs2CO3 (4.3 mmol, 1.4 g) in a dioxane/water 4:1 mixture (6.5
ml) was heatetvat2e@a210¢ 16 hours, under argon atmosphere. The solvarttmazevapsrated and the
crude mixture was 25 extracted between water and g£fhyl acetate. The solid residue was purified by
chromatography over 5i02 eluting with hexane/ethyl acetate mixtures affording 2-

cyclopropyl-Ssith @s3epiapoy fp\rickinen (040G gariyaloedoeyiphiidtofeth betuparc G todaetCifer MR (300
MHz, CDCI3) & pR[}s 0-45- 0.55 (m, 2H), 0.56 - 0.70 (m, 2H), 2.10 - 2.30 (m, 1H), 7.42 - 7.57 (m, 5H),
8.23 - 8.30 (m, 1H), 9.21 -9.29 (m, 1H). 30ESI/MS (m/e, %): 241 [(M+1)., 100]. 6-Cyclopropy1-5
phenylpyridin-3-amine WO 2009/021696PCT/EP20081006573 - 44 - A mixture of

2-cyclopropy IkBenitedigtgsheingépgralifeniol2 Dok onag. be eptainedson intapeedistes firderemd g) in
ethanol (2 4nlyauieies ahBdeakuod hayrod karmelvelt WanRe paseratedfandulyeitiude srsidue was

dissolved in Water T lutipn neutral th I tractad with
dlchloromethane iﬂ’f 5{% r%OS| Ue Was %btﬁ %Ii\tl)y% ?@gr%g%gﬁh@r?ﬁ/%g%%@g g?ﬁtﬁ%gé\jﬂl

dichloromethagtbermsthbRdt mirnaeef AroparAtEsSRIBRRB A S P iy Ipyridin-3-amine (0.03 g, 57% of
yield ) of the expected product. 1F1 NMR (300 MHz, CDCI3) 8 ppm: 0.61 -0.92 (m, 2H),

0.89 - 1.10 ( 511), 7.78
815100, ol e LeHnd i e 2 @flgté%@ffﬁ?ﬂﬁég?‘;ﬁf o e iR, 15

6-(3-MethtyS ﬂr@?%-(%oﬁhiﬁﬁlﬁﬁﬂﬁp é“ahﬂt’e"ﬂ”s PshiB- 952 S«?thchyp R0 %pyrldlne
Obtained (1.15rg B%eus sebityfolidlePid sheoprotestharetdederibéei4h haussmediate 2 (step A) starting
with 2,3-dibromo-5- nitropyridine (described as Intermediate 5 (step B) (9.33 mmol, 2.630 g) and

3- methoxyphelny%?oror‘ti% qmd %rg%ots &QE |ne d’g A9 RN ]gle_}% O%le 311

RM+1y, 80] B nitro- alned (0.257 g, yield)
following the p?’é}éé@&r@'tﬂ’éﬁ?ﬁ|H€§Yﬁtn?t&ﬁ?88%?é@wé'bfﬂ)"§téhlng Wlth
3-bromo-35(3-methoxyphenyl)-5-nitropyridine (0.97 mmol, 0.3009) and

RQ
CN H,N
2 Ny
N | o
p
i 2
| g 67 e
P
R1
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CN
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Figure 11

Compounds of general formula (Ie) may be obtained from Intermediates of general

20 formula (XXV). The reaction may be carried out in the presence of NaSnMe; or sodium
azide with NH,C! or BusSnCl in high boiling point solvent such as DMF or xylene at a
range of temperatures between 100°C to 150°C for 20 to 120 hours.



25 phenylboronic acid (1.07 mmol, 0.130 g). ESI/MS (m/e, %): 307 1(M-1-1)+, 100]. C.
6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine  Obtained (0.160 9, 69% of yield) following the
procedure described in Intermediate 5 (step 30 D) starting with
2-(3-methoxypWwerapip82nitdo-3-phenylpyridine (0.84 mmol, 0.257 g). WO PCT/EP2008/006573
2009/021696PCT/EP2008/006573 - 45 - tH NMR (3)0.MHz, DMSO-c16) 6 ppm: 3.60 (s, 3H),
6.73-6.76 (m, 1H), 6.50-683 (m, 1H), 6.85-6.88 (m, 1H), 7.07-7.16 (m, 1H), 7.17-7.20 (m, 2H), 7.25-7;
29 (m, 3H), 8.fhefn2didres dtteretl/ i (ra/EO0KY) Hey pdbbiined 60h Bémeachienlzite 7 (process 2) Ph
6-(3- Methoxymsnxéa EC *a?gwavmmwa 1A gn3relIDEOTRE S oRYridinesbRAambdie of
3-bromo-5- nltro‘oyrl in-2-ol, POBr3 and PI3r3 was hea WSed Eﬂl\}f’%%for 3 h, The crude mixture was
poured into a WilkiDiEBedRes N IAIRVLA e RISSAU SRR g L HIACRIERNG was purified by
flash chromatogramshmds\afiosiGpablotingaxitireriataanetigies cerand M&tﬁ#@é@ﬁﬁ?&ng 2.63 g (yield 73%)
of the expectedigradisteBdiidNMA ﬁ%nwmmwdwﬁn@a ferd iy, Rablds ol H)
158.3-Bromo-¢; éb fg&‘hox he% féggb 51 I?%?@@%M%@@aé/lﬂgc ge@atsmvw the
tarting'wit

procedure desc ?nter romo-5-nitropyridine (9.33 mrnol, 2.63 g),
3- methoxyphentprmﬁ@ﬁtesdym@owgﬁh?dwﬂdz@depm@m FOnRARBORIANIAS ORPSEHSf3.80 (s, 3H),
7.09-7.12 (d, HeheralZ2drmi2H((nrorHMe2Oédiated. (V) end t).8.95 (s, 1H), 9.40 (s, 1H). ESI/MS (m/e, %):
309 KM+1y, 100], 3111(M+1)+, 98]. C.2-(3-Methoxyphenyl)-5-nitro-3-Phenylpyridine
10 Intermediates of general formula (Vil) wherein Z and G? are as described above are
commercially available. However in the particular case when G?is a cyclopropoxyphenyl
group, said intermediate may be obtained following the synthetic scheme depicted in '

figure 12.
‘?
Br /B
XXX XXVI XX VI ViIb

15
Figure 12

Intermediate (Vilb) may be obtained from 1-bromo-3-cyclopropoxybenzene (XXVIII) in the

presence of 4,44 4' 555 5-octamethyl-2,2"-bi(1,3,2-dioxaborolane), PdCl,dppf.DCM and
20 abase such as KAcO in a high boiling point solvent such as DMF or DMSO at a range of

temperatures between 130°C and 180°C for 45 minutes to 24 hours. Alternatively the

reaction may be carried out in a microwave oven.

1-bromo-3-cyclopropoxybenzene (XXVIII) may be obtained from 3-bromophenol (XXXIlt)
25 and bromocyclopropane (XXVII) in the presence of a base such as Cs;CO; or K,COz in a

high boiling point solvent such as DMF or DMSO at a range of temperatures between

130°C and 180°C for 6 to 24 hours. Alternatively the reaction may be carried outin a

microwave oven.

30 Inthe particular case that G?is a -NR®R® group, compounds of formula (If) may be
obtained following the synthetic scheme shown in figure 13 from the reaction of



Obtained (0.258g. yield 87%) following the procedure described in Intermediate 27, starling with
3-bromo-2-(3-methoxyPhenyl)-5-nitroPyrid1ne (0.97 mmol, 0.300 g), 25 phenylboronic acid (1.07
mmol, 0.130 g). 8 1H NMR (300 MHz, CDCI3): 3.64 (s, 3H), 6.89-6.99 (m, 3H), 7.21-7.24 (m, 3H),
7,327.37 (M, 4Wph BddAsdH), 9.47 (s, 1H). ESI/MS (m/e, %): 307 [(M+1)pciBe08/006573
D.6-(3-11ilethoxypheny1)-5-Phenylpyridin-3-amine_3@ A mixture of
2-(3-methoxyphenyl)-5-nitro-3-PhenylPyridine (0.84 mmol, 0.257 g) and Pd/C 10% (0.08 mmol, 0.009
g) in ethanol (h@Hheeraestisrgdranalliorhala Sy aeeryidrSdea mtmbephtene aih nteatalyistesas filtered off
and the solid t g%ggtf&py Yge&l;&gl with warm ethanol. The filtrate was evaporated and the crude was
purified by chr matograp%y over WO 2009/021696PCT/EP2008/006573 - 46 - Si02 eluting with
DCM/methanol mixtures and affording 01609 (yield 69%) of the expected product. 'I-1 NMR (300
MHz, CDCI3): 3.60 (sg8H), 3.91 s, 2H), 6.73-6,80 (ms 1H), 6.81-6.83 (t, 1H), 6 85-6.88 (m, 1H), 7.01
(s, 1H), 7.07-7.12 (t, 1K), 745-7.19 (m, 2H), 7.22-7#9 5(m, 4H), 8.1§ (s, 1H). EBIIMS (m/e, %): 277
((M+1), 100). Internfediaxg 8 Y0 2Amino-5-cyclepropyibmrzoic aciehA, X
2-amino-5-cyclopropylbenzoatg In alschlenck tube®* mixture of migthyl imo-5-ptornobenzoate
(43.47 mmol, 10RY), cychprapylbBronictacid (112.92 mmol, 9.7, 4 “16 yafhol, 30.6 g),
Pd(Ac0)2 (3.47 mmol, 0.780 g), P(Cy)3 (7.85 mmol, 2.2 g) in toluene ( 70le) and w%toer (20 ml) was
15 heated for 2 hours at 1QPC, under nitrogen atmosphere. The reaction pixture was filtered through
&elite and the organic phase was separated and evaporated affording 734 g (yield 77%) of the
expected moduct. IN NMR (300 MHz, €B@E)13B ppm: 0.48 - 0.66 (m, 2H) 0.75 - 0.95 (m,
2H), 1.80 (s, 1H), 3.86 (s, 3H), 5.56 (s, 21-1), 6.59(d, J=8.50 Hz, 1H), 7.03 (dd, J=8.50, 2.15 Hz,

201H), 7. 1H). ESUMS (m/e, %): 192 [(M+1)+, 87].
01H), 7.60 (SThe r)eact%%J maSy e/r(refedio tedgunzggr ine a’tn%olphere by a palladium catalyst such as

Pd(OAc),, Pdy(dba)s, Pd(PPhs)s, PACI(PPha), or [1,1"-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(ll) (PdCly(dppf)DCM), using 1,3-bis(2,6-
10 diisopropylphenyl)imidazolium chloride, in the presence of a base such as Cs;CO;3, K,CO;

or NaO'Bu in a high boiling point solvent such as toluene, xylene, DMF, water or dioxane
or THF at a range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction
may also be performed in a microwave oven at a range of temperatures from 100°C to
160°C for 0.5 to 15 hours.
15
In the particular case that G'-G? is a tetrahydroquinolinylamino group compounds of
formula (Ik) may be prepared by reduction of compounds of general formula (1) wherein
G'-G? is a quinolinylamino group (Ij) using hydrogen and a catalyst such as Pd/C, P/C,
PtO,, Pd(OH), or Ni-Raney optionally in the presence of ZnBr;, or SnCl,.H,0 or Fe-HCl in
20 a solvent such as trifluoroacetic acid, acetic acid, EtOAc, MeOH, THF or EtOH, at room

temperature for 1 to 24 hours as shown in figure 14.
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B. 2-Amino-5-cyclopropylbenzoic acid To a solution of Intermediate 36 (24.58 mmol, 4.70 g) in a
MeO01-1/THF 8:1 mixture (225 25 ml) a solution (150 mmol, 75 ml) of 2N aqueous NaOH was added
and the mixture was heated at 60C for 15 hours. The organic solvent was evaporated, the agqueous
phase was acidibedotmpisbd and extracted with ethyl acetate. The solventprageseporatsd affording
3.93 g (yield 83%) of the expected product. ESI/MSgu/e, %): 178 [(M+1)+, 1001. 30 Intermediate 9
WO 2009/021696PCTIEP2008/006573 - 47 - Ethyl 2-chloro-5-cyclopropylbenzoate In a schlenck
tube, a mixtung Megihicbidriese of cimprobds zbgdesal G muadihag), (Ry), they may be obtained
cyclopropyl-44.5iadehiameliyisLid-a daxanqrata) edd RXB) Repdethaly £5HeBikHE A S mmol,
6.18 g), PdC12dppt.CH2CI2 (O. 796 mmol, 0.620 g) in dioxane (70 ml) and water (15 ml) was heated for
2 hours at 11(3?3 under argon atmosphere. The solvent was evaporated and the mixture was extracted
between ethyl acegate ang water. The cru rnlxture was purified by @hromato%ap@y over Si02 eluting
hexane/ethyl ac Nmuxtur S d affor f8|d 92% ected M1FI NMR
(300 MHz, CDC ppm: -0 71 (tﬂgég 01 (m 3 (tr 1 (m, 1H),
4.36-4.43 (q, §H) B7-7.10 (8' 1H), 7.26-7. 32 ne) 1H), 7.49 (s, 1f3|) SI/IMS (m/e, %)6'225 [(M+1)+,
100). 15 Intermediate 10 Eth{P¥'chloro-5-met \ﬂaenzoate To g soldfiBn of 2-chlorp-5¥ftethylbenzoic
acid (7.62 mmol, 1.30 g) in ethanol (16 ml), 1-12$04 (35 mmol, 1 ;82 ml) was added and the mixture
was refluxed for 20 hours. The 20 solvent was evaporated aifd the gtude resid was dissolved in
’Ez:lpﬁ a

water. The solution neutralised with 6N NaOH aqueous sol d¥#xtracte I3 The
organic phase was evaporated affording 1.46 g (yield 9686 pectedrfsr MR (300
MHz, CDCI3) 8 ppm: 1.41 (t, 3H), 2.35 (s, 3H), 4.40 (q, 2H), 7'21 (&' 1H), 7.32 (d ,';,H)C'7 61 (s, 1H).

5 Figure 15

The reaction of compounds of formula (Ih) and (Ig) may be carried out by reaction of a
phenyl boronic acid under inert atmosphere by a palladium catalyst such as Pd(OAc)z,
Pd,(dba)s, Pd(PPhs)s, PACIx(PPhs), or [1,1'-Bis(diphenylphosphino)-

10 ferrocene]dichloropalladium(il) (PdCl,(dppf)DCM), using a phosphine ligand such as
BINAP, tricyclohexylphosphine (P(Cy)s)or Xanthphos when needed, in the presence of a
base such as Cs,CO;3, K,CO; or NaO'Bu in a high boiling point solvent such as toluene,
xylene, DMF, water or dioxane or THF at a range of temperatures from 40°C to 180°C for
0.5 to 24 hours. The reaction may also be performed in a microwave oven at a range of

15 temperatures from 100°C to 160°C for 0.5 to 15 hours.

Intermediates of general formula (XXla) and (XXIb) may be obtained from Intermediate of
general formula (XXXVI) by treatment with POBr; in dichloromethane at reflux for 2to 3
hours. Intermediates of general formula (XXIV) may be obtained from the reaction of

20 Intermediates of general formula (IV) and Intermediates of general formula (XXXVIl). The
reaction may be mediated by a palladium catalyst such as Pd(OAc), or Pdy(dba)s, using a
phosphine ligand such as BINAP or xanthphos, in the presence of a base such as
Cs,C03, KoCO5 0r NaO'Bu in a high boiling point solvent such as toluene, xylene, DMF,
water or dioxane at a range of temperatures from 80°C to 160°C for 0.5 to 24 hours. The

25  reaction may also be performed in a microwave oven at a range of temperatures from
100°C to 160°C for 0.5 to 15 hours.



25ESI/MS (m/e, /D): 199 KM+1 1001 Intermediate 11 WO 2009/021696PCT/EP2008/006573 - 48 -
tert-Butyl 2-amino-5-methyl benzoate A. 5-Methyl-2-(2,2,2-trifluoroacetamido)benzoic acid In three
bottle neck round flask, over trifluoroacetic anhydride (283.0 mmol, 40 ml), 2- amino-5-methylbenzoic
acid (39,69 mmal,260gprves added in portions at a temperature 5 betweenr20@206k/86673The mixture
was stirred at room temperature for 2 hours and waser.was slowly added at a temperature below 30C
cooling the flask externally with ice. The solid formed was filtered off and dried under vacuum
overnight affoctingdyids gf(yéaket idmula (1), (1V), (VII), (Vilal VNIM BB AXMHZE VT OB BMbom: 2.41 (s,
2H), 7.50-7. 5%26% oK), %kﬁ) %ﬁ’é %%Qr thy, %%kl@'il é&ﬁ%w}) Bxseiin B,

5-methyl-2-(2, luoroacetamido)benzoate To a so q:t " nt

5-methyl-2-(2 3% %ﬁ?ﬁ\é%a?e?gw ?‘n?ﬁfiéaabé?on ﬂf? e ORtained following ConYerYaRE ),
1,1-di-tert-buteysthtisl ragthedsydieadydmamivio '{830392 mmol 19.40 ml) was 15 added drop wise. The
mixture was stirred at 80C for 6 hours and the solvent was evaporated. The crude mixture was purified
by chromatog ver 5102 eluting w 0) of the
expected prodlil?fc)t%rl'c-gr (@b mﬁo é%g % NV%R{_&M@HJ?%@%%M{? %]If-é} %Q%q?%rl( (d, 1H),
7.81 (s, 1H), @milgsyated byths falouingiExamy 528@51/1\% gingyrepsafian-E2£MRIBS. C. tert-Butyl
2-amino-5-meginyghesdisdaia oora) susgedsion Bhiteht lsudpk of the invention in any way.
5-methyl-2-(2,2,2-trifluoroacetamido)benzoate (19.78 mmoal, 6. O g) in ethanol (19 ml) was cooled with
a water-iced bath. NaBH4 (39.57 mmol, 1§ 25 was ad%5 tlons nd the mixture was stirred
at room té%pe%meﬁfr“@a%‘?ﬂg p\ﬂ?gf‘@rnfﬁ Pﬁ% RLCTIGEY SO Vairan Mistcu % he solid was

y and evaporate
dissolved withs@4dBiBetar hoasResbiniion Wass Sregtis iz wricoiRpnie hrrgdvigeamesagdtted affording

3.73 g (yield 91%63 epdbeomeiaciSPEIiHization. The chromatographic separations were obtained
using a Waters 2690 system equipped with a Symmetry C18 (2.1 x 10 mm, 3.5 mM)
column. The mobile phase was formic acid (0.4 mL), ammonia (0.1 mL), methanol (500

—

a

k) and acetonitrile {600 mL) (B; and formic acid (0.46 mL), ammonia {(0.115 mL) and

water (1000 mL) (A): initially 0.5min with 0% of B, then from 0% to 85% of B in 6.5 min,
and then 1 min. with 95% of B. The reequilibration time between two injections was 1 min.
The flow rate was 0.4 mL/min. The injection volume was 5 microliter. Diode array
chromatograms were collected at 210 nM.

20
PREPARATION EXAMPLES

Synthesis of Intermediates

Intermediate 1

CFj
25 6-Phenyl-5-(trifluoromethyl)pyridin-3-amine
A. 2-Chloro-3-iodo-5-nitropyridine
A mixture of 3-iodo-5-nitropyridin-2-ol (37.60 mmol, 10 g), POCI; (86.47 mmol, 7.94 ml)
and PCls (48.87 mmol, 10.2 g) was heated at 140°C for 45 minutes under argon
atmosphere. The mixture was cooled at room temperature, poured slowly over iced-water
30 and extracted with dichloromethane. The organic phase was washed with water, NaHCO;
aqueous solution and brine. The solvent was evaporated and the crude mixture was
purified by chromatography over SiO, eluting hexane/DCM mixtures affording 7.32 g {vield
69%;) of the expected product.



'H NMR (300 MHz, CDCI3) 8 ppm: 1.59 (s, 9H), 2.23 (s, 3H), 5.52 (bs, 2H), 6.56- 306.59 (d, 1H),
7.05-7.08 (d, 1H), 7.60 (s, 1H), ES VMS (m/e, %): 208 [(M+1)+, 100]. Intermediate 12 WO
2009/021696PCT/EP2008/006573 2-Chloro-5-cyclopropylbenzoic acid Obtained (9.6 g, 91% of
yield) following@@opreetdere described in Intermediate 8 (step B) startingGiiEPpesms&tiate 9 (50
mmol, 16.4 g). 5ESI/MS (m/e, %): 197 [(M+1)+, 1Q@k Intermediate 13 ci
2-(6-Chloropyridin-3-ylamino)-5-methylbenzoic acid 10 A mixture of 6-chloropyridin-3-amine (11.67

mmnl, 1.5 g) and 2-houmm 5e00atinihenzoics apia: (23084, mihod, B0 ¢H).Cu (1.17 mmol, 0.1 g), Cu20
(0.58 mmol, 0.1 g) and k2C0O3 (23 34 mmol, 3.29) in 1,2-dimethoxyethane (15 ml) was heated at 130C
for 16 hours, under argon atmosphere. Water W%S added and the mixture was filtered through celite.

HCI 2N aquedu2SHIgEIRA M SEALPCMAPARREREthe solid formed was filtered off. The 15 crude was
purified by chiemednigrapiybe)atmiptwito2ehpteBladednitiepyalinei{hg B P idRIA6%). 1FI NMR
(Z[i'ffsg'd@ 8 Y 3 24ifiSordHALTLd@sTiiRyshobtile (62 iddl(d.12ir) Zrafedl loinid) 07567-7.73 (m,
), 8:28 (S, LEU QiR BIAYS: 08 100K ens iNbeH b PRosphere. Methyl 2,2-

difluoro-2-(fluorosulfonyl)acetate (4.40 mmol, 0.6 mi) was added and the mixture was

heated at 70°C for 16 hours. The solvent was evaporated and the crude mixture was

extracted between ethyl acetate and water. The crude mixture was purified by

10 chromatography over SiO, eluting with hexane/DCM mixtures affording 1.19 g (yield 30%)
of the expected product.
'H NMR (300 MHz, CDCl3) 8 ppm: 8.82 (s, 1H), 9.41 (s, 1H).

C. 6-Chloro-5-(triflucromethyl)pyridin-3-amine

15 A mixture of 2-chloro-5-nitro-3-(triflucromethyi)pyridine (5.25 mimoi, 1.18 gj, ZnBr, {1.05
mmol, 0.200 g) and 5% Pt (C) (1.58 mmol, 0.31 g) in ethyl acetate (50 ml) was stirred for
20 hours under hydrogen atmosphere. The catalyst was filtered off and the solid was
washed with warmed ethanol. The solvent was evaporated affording the expected product
(0.95 g, yield 92%).

20 'H NMR (300 MHz, DMSO-ds) 8 ppm: 5.59 (bs, 1H), 7.37 (s, 1H), 7.92 (s, 1H).

D. N-(5-bromo-3-(trifluoromethyl)pyridin-2-yl)acetamide
A mixture of 6-chloro-5-(trifluoromethyl)pyridin-3-amine (2.95 mmol, 0.58 g) and 30% HBr
in acetic acid (6 ml) in a sealed tube was heated at 100°C overnight. The crude mixture
25 was poured into ice water, the pH was set to10 with 2N aqueous NaOH and extracted with
CHCl.
The solvent was removed under reduced pressure to afford 0.680 g (82% of yield) of the
expected product.
ESI/MS (m/e, %): 281.96 (100.0%), 283.96 (97.3%).
30
E. N-(6-phenyl-5-(trifluoromethyl)pyridin-3-yl)acetamide
In a schlenck tube, a mixture of N-(5-bromo-3-(trifluoromethyl)pyridin-2-yl)acetamide (2.40
mmol, 0.680 g), phenylboronic acid (3.22 mmol, 0.392 g), cessium carbonate (6.87 mmol,
2.238 g) and PdCl,dppf.CH,Cl, (0.24 mmol, 0.196 g) in dioxane / water 3:1 (20 ml) was
35 heated at 110°C overnight, under argon atmosphere. The solvent was evaporated and the



20 Intermediate 14 216-Bromopyridin-3-ylamino)-5-cyclopropylbenzoic acid Obtained (0.680 g, 6% of
yield) following the procedure described in Intermediate 13 25 starting with 6-bromopyridin-3-amine
(28.90 mmol, 5g) and Intermediate 12 (34.68 mmol, 6.82 g). ESI/MS (m/e, %): 333 [(WI)+, 100],
335[(M+1)+, 9V 0 Wi 1216069/021696PCT/EP2008/006573 - 50 - Intermediateeb2oozotsButy|
2(6-bromopyridin-3-ylamino)-5-methylbenzoate In aggchlenck tube, a mixture of tert-butyl
2-amino-5-methylbenzoate (2.89 mmol, 0.600 5 g), 2-bromo-5-iodopyridine (2.89 mmol, 0.822 g),
BINAP (0.29 gl 06 s Bad(etbayer (i deing with 1320 ateDNam:Buetbafordinm 61 408556 g) in

toluene (15 m% gy@g m%t)i &ttﬁ@%ée{eﬁ Mﬁuw_ater and ethyl acetate were added to the reaction

crude. The aqueous phase was extracted again with more ethyl acetate. The organic phase was
was_hed with water a%%%{@}’ﬁrféb?ﬁﬂéﬁé’& %% concentrated in vacuo. The crude mixture 10 was
purified by chromatography (Biotage 40S, Si02, Hexane: Ethyl acetate from 0% to 10%) affording

0.422 g (yield Q) efihs GRBRRRIAI0PY N H-MMIR (200 MHz, CDCI3) 5 ppm: 1.61 (s, 9H), 2.29 (s,
3. T T 1 (0 S AN B il By RS bl BathoE S AR /e o)

363 [(M+1)+, r
in ethanol (6 ml), 2N aqueous NaOH (5 ml) was added. The mixture was heated at 110°C

for 3 hours. The solvent was removed, the pH was set at 8 and extracted with CHCl;. The
solvent was removed to afford 0.394 g (98% of yield) of the expected product.
10 ESI/MS (m/e, %): 238 (100.0%).

=N
Hm@—@

A. 3-Methyl-5-nitro-2-phenylpyridine

15 In a schlenck tube, a mixture of 2-bromo-3-methyl-5-nitropyridine (4.6 mmol, 1.0 g),
phenylboronic acid (4.6 mmol, 0.560 g), PdCl,dppf.DCM (0.47 mmol, 0.4 g), Cs,COs (13.8
mmol, 4.5 g) in a dioxane/water 4:1 mixture (18 ml) was heated at 100°C for 14 hours,

Intermediate 2

under argon atmosphere. The solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The solid residue was purified by
20 chromatography over SiO, eluting with hexane/ethyl acetate mixtures affording 3-methyl-
5-nitro-2-phenylpyridine (0.95 g, yield 97%) as major product.
ESIMS (m/e, %): 215 [(M+1)", 100].

B. 5-Methyl-8-phenylpyridin-3-amine

25 A mixture of 3-methyl-5-nitro-2-phenylpyridine (4.43 mmol, 0.95 g) and Pd/C 10% (0.1 g)
in ethanol (40 mi) was stirred for 16 hours under hydrogen atmosphere. The catalyst was
filtered off and the solid thoughtfully washed with warm ethanol. The filtrate was
evaporated and the crude was purified by chromatography over SiO, eluting with
DCM/methanol mixtures and affording 0.65 g (yield 80%) of the expected product.

30 'H NMR (300 MHz, CDCl3) § ppm: 2.29 (s, 3H), 6.90 (m, 1H), 7.30- 7.50 (m, 5H),

8.04 (m, 1H).
ESIMS (m/e, %): 185 [(M+1)*, 100].

Intermediate 3



tert-Butyl 2-(6-bromo-5-methylpyridin-3-ylamino)-5-methylbenzoate Obtained following the procedure
described in Intermediate 15 starting with Intermediate 20 11(3.30 mmol, 0.683 g) and
2-bromo-5-iodo-3-methylpyridine (3.30 mmol, 0.982 g). After purification 0.552 g (yield 44%) of the
expected prodwas weeseaiained. NMR (200 MHz, CDCI3) 5 ppm: 2.29 (g Bkb208s896633 3H),
7.11-7.21 (m, 2H), 7.39 (d, J=1.95 Hz, 11-1), 7'73-(5‘0 1H), 8.14(d, J=2.73 Hz, 1H), 939 (s, 1H). ESI/MS
(m/e, %): 377,379 [(M+1)+, 901. 25 Intermediate 17 WO 2009/021696PCT/EP20081006573 -51 -
Methyl 2-(2-chloropyrimidin-5-ylamino)-5-cyclapropydbenzoate In a schlenck tube, a mixture of methyl
2-amino-5-cyclopropylbenzoate (described in Intefjmediate 8 (step A) (26 15 mmol, 59g),
5-bromo-2-chloropyrimidine (26.93 mmol, 5.21 5 g)y¥Kargphos (1.07 mmol, 0.6 g), Pd2(dba)3 (1.07
mmol, 0.6 g) and Cs2C03(36.65 mmol, 11.9 g) in disxane (210 ml) was heated at 100C overnight.
Water and ethyl acetate were added to the reactig de. The agueous phase was extracted again
with more ethyl acetate. The organic phase was washed with water and brine, dried, filtered and
concentrated gin@RdRy-blhenygsndinis-amias purified by reverse chromatography 10 (Water.
MeOH/AcN 1:1 from 0% to 1009%0) affording 6 g (60% of yield) of the expected product. QUMQ (rnle,
96):10410'.44-1) j%?)‘ﬁ“?ﬁ%‘%ﬁéﬁ@ﬁ’g 15 Methyl .
2-(6-bromopy HurrsehipBFEs.22 YIBis Sh IR A AR BYHER e (8- 358 Th 28 PURI ¥Siiiving the
proceduregleseith@damnisimedigtePtsstapfiBg With el 8. 8rain65Cc(8pR{IpmMenZd8e (described

in Intermediatg, 8 ($i5BANAeP3: MMRlul 398 %h) 2wasoreerd iadenyitioe 41HdbranmaaleOs2gohg) and

Cs2c03 (Z'O%t%r\oosr};tr%?é’. 9?16:38520 erlwrt]%\t/gg de\gplc\)lr%pe% and the crude mixture was extracted between

water and ethyl acetate. The organic phase was evaporated and the crude was
suspended in methanol affording a solid that was filtered off and dried under vacuum
10 overnight affording 1.2 g (74% of yield) of the expected product.
'H NMR (300 MHz, CDCl,) & ppm:: 7.31 - 7.54 (m, 3H), 7.61 - 7.76 (m, 2H), 8.26
(d, 1H), 8.44 (s, 1H).
ESI/MS (m/e, %): 215 [(M-1), 100].

15 B. 2-Bromo-5-nitro-3-phenylpyridine
A mixture of 5-nitro-3-phenylpyridin-2-ol (4.63 mmol, 1 g), POBr; (4.74 mmol, 0.45 mi) and
PBr; (4.71 mmol, 1.4 g) was heated at 120°C for 3.5 hours. The crude mixture was poured
into a mixture of ice and water and extracted with DCM. The organic phase was dried and
evaporated affording 0.8 g (yield 62%) of the expected product.
20 'H NMR (300 MHz, CDCl3) § ppm: 7.38 - 7.61 (m, 5H), 8.39 (d, J=2.20 Hz, 1H),
9.19 (d, J=2.20 Hz, 1H).

C. 2-Methoxy-5-nitro-3-phenylpyridine

A mixture of 2-bromo-5-nitro-3-phenylpyridine (0.72 mmol, 0.2 g), 2-cyclopropyl-4,4,5,5-
25 tetramethyl-1,3,2-dioxaborolane (0.86 mmol, 0.16 ml), Pd(PPhs),s (0.04 mmol, 0.05 g),

K,COj; (2 mmol, 0.28 g) in a toluene/methanol 4:1 mixture (10 ml) was heated at 100°C for

30 minutes in a microwave, under argon atmosphere. The solvent was evaporated and

the crude mixture was extracted between water and ethyl acetate. The solid residue was

purified by chromatography over SiO; eluting with hexane/ethyl acetate mixtures affording
30  2-methoxy-5-nitro-3-phenylpyridine (0.1 g, yield 55%) of an unexpected product.



ES1/MS (m/e, %): 347 [(M-E1)+, 100], 349 [(M+1)., 97] Intermediate 19 25 tert-Butyl
2-(6-chloro-5-fluoropyridin-3-ylamino)-5-1T 1ethylbenzoate WO 209/021696PCT/EP2008/006573 - 52
- Obtained (0.721 g, 51% of yield) following the procedure described in Intermediate 18 starting with
Intermediate 1W@2zéPnmeed, 0.5139) and 5-bromo-2-chloro-3-fluoropyridineci@e®Zooanves 9.582 g).
ESI/MS (m/e, %): 337 [(M+1)*, 100], 339 [(M+1)*, 32{ 5 Intermediate 20 tert-Butyl
2-(2-bromo-5-chloropyridin-3-ylamino}-5-methylbenzoate A. tea-Butyl

2-(2-oxide-5-chloroppriginr3ademing) cpaigthyhenzoate, BHObin @b 41(8634) 248%-0f. §deld) following
the procedure descrj in Intermedi tarting wi rmediate 11(6.54 mmol, 1.77 g) and
78R BBoRRe b Sarieg ndneg ( 9)

3,5-dichloropyridine™1-oxide mmol, ). ESIIMS (m/e, %): 336 [(WI)+, 100] 15 B. tert-Butyl
2-(2-bromo-5-chloropyridin-3-ylamino)-5-methylbenzoate To a solution of tert-Butyl
2-(2-oxide-5-ghlermyHintisPphtayipyadib-sretindbenzoate (1.79 mmol, 0.6 g) in DCM (50 ml), POBr3
(4.53 mmal, 1,3009) was Agdach i) Boriens @?ﬁmme(mmu,xea for 8 b@rraoFh@amide mixture

was poured into a mixture of water, ice and NaHCO3-K2 . The aqueous tracted with
ethyl acetate AHeetn@ o1 @}é?aﬂﬂ?ﬁ'@%{r{i% E a‘gﬁsﬁgrsre r%&%%/)g? (228 ﬁ,ﬁﬁreor%%?a%‘r?g\gt%%%%[vent was
removed. TheTteidatatybttwas ikergidffcandyiaselid ipenshtilyaprshed rtima @ athiagdithGexane/ethyl
acetate mixturgs,afipadingsRPA09 Af61Hngloyiskly dawmrbfyiEid) of the expected product.

2-(2-bromo-5-chloropyridin3-ylaping)-crmethylbenzoate (20A) and 0.060 g (9% of yield) of tert-butyl
2-(6-bromo-5- chlorgbgyr?ld?n%@z?ﬂ?’#ﬁ%é -@m@thy nzoate (208). 25
10

Intermediate 4

A. 2-Chloro-3-iodo-5-nitropyridine
A mixture of 3-iodo-5-nitropyridin-2-ol (37.6 mmol, 10 g), POCl, (86.47 mmol, 7.94 ml) and
15 PCls (48.87 mmol, 10.2 g) was heated at 140°C for 1h, under argon atmosphere. The
crude mixture was poured into a mixture of ice and water and extracted with DCM. The
solid residue was purified by chromatography over SiO; eluting with
hexane/dichloromethane mixtures affording 2-chloro-3-iodo-5-nitropyridine (7.32 g, yield
69%) of the expected product.
20 'H NMR (300 MHz, CDCly) & ppm: 8.91 (d, J=2.47 Hz, 1H) 9.19 (d, J=2.47 Hz, 1H).

B. 2-Chloro-5-nitro-3-phenylpyridine
In a schlenck tube, a mixture of 2-chloro-3-iodo-5-nitropyridine (1.76 mmol, 0.5 g),
phenylboronic acid (1.94 mmol, 0.24 g), PdCl,dppf.DCM (0.18 mmol, 0.1 g), Cs,CO;3 (5.28
25 mmol, 1.7 g) in a dioxane/water 4.1 mixture (6.5 ml) was heated at 120°C for 4 hours,
under argon atmosphere. The solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The solid residue was purified by
chromatography over SiO, eluting with hexane/dichloromethane mixtures affording 2-
chloro-5-nitro-3-phenylpyridine (0.23 g, yield 55%) of the expected product.
30 'H NMR (300 MHz, CDCl3) & ppm: 7.36 - 7.67 (m, 5H) 8.47 (d, J=2.75 Hz, 1H) 9.23
(d, J=2.75 Hz, 1H).



Intermediate 21 WO 2009/021696PCT/EP2008/006573 - 53 - A mixture of 5-bromo-2-iodopyrimidine
(2.76 mmol, 0.500 g), phenylboronic acid (1.93 mmol, 0.235 g), 2M aqueous solution of K2CO3 (4.40
mmol, 22 ml), Pd(PPh3)4 (0.18 mmol, 0.203 g) in dioxane (10 ml) was heated at 110C overnight in a
microwave ovewo te/eabsent was evaporated and the solid residue was exitagiaddaetsagen water and
ethyl 5 acetate. The organic phase was evaporated gnd the crude residue was purified by
chromatography over SO2 eluting with hexane/ethyl acetate mixtures affording 0.329 g (yield 65%) of
the expected product. ESI/MS (rile, %): 235 [(M+1), 1001, 237 [(M+1), 97]. 10 Intermediate 22 OH

4-(5-Bromopygmidin-2-y1)-3 5-difluorophenol A'. 5-Bromo-2-(2,6-difluoro-4-methoxyphenyl)pyrimirline
In a three necg%%ﬁarﬁm@ﬁa%éﬁ%% mixture of 1,3-difluoro-5-methoxybenzene (8.39 15 mmol, 0.98
ml) in THF (4@\rmlptre78C2 iR Rrg8r-2misayheriding B4 srmatn BUEHEPAMINEE 288 mI) in THF
(2.5M) was aduietd greadriteiCre0iad St chath@BT (FomB Mvasistited fon@4heuri wasriwdtegeto -50C. A

solution ofgZnGig (M, LGNS fildFedOuiMhdvie adRehEIRAIRE RAShEICMIdMImWas stirred
at this temperature for_ 20 minutes, A solution of.5-promq-2-iodo rXrlgr}}ldcl)ne (¢.02 rqg&gé(zwgg) in THF (5

ml) and 20 PBP13) AN $8thif5Ides YY) REIEeEaRe re°§3338 vely an(\ﬂetrhé e MmIxture was
heated at 40t diveionigigtEhe/methentiduseaptiveding Brbiandryriginehaxined WP Vs 8%ver Si02
eluting with mpstiucesgbhexpreigshyl acetate affording 0.89 g (39% of yield) of the expected product.

ESIIMS (m/e, %): 30{%{%&% pé%ﬂazr%%ﬁgr%}%m%]ﬁ? B23 (m, 1H), 7.37 - 7.51 (m, 3H), 7.52 -

4-(5-9romopyrimidin- a solution of
5-bromo-20(2,6-diflud @3 dmmetthe RAHENY b PrAnidinE10.887 g, 2.95 mmol) in DCM at 0C, was added
dropwise a solution gERESIEE MR CI)«B2 mipR22 mmol) and the reaction mixture was stirred
overnight at room temperature. This mixture was then 30 poured over cold MeOH and solid NaHCO3
was added slowly until pH=4-5. The suspension obtained was filtered and the filtrate evaporated. The
solid obtained'H&EeHiieSved in ethyl acetate, washed with water and brine, dried and concentrated
to give the desired compound as a white solid'{b: ,lg 85% of yield).

L
15  5,6-diphenylpyridin-3-amine
A. 3-Bromo-5-nitropyridin-2-ol
To a solution of 5-nitropyridin-2-ol (0.06 mol, 8.6 g) in 400 ml of water at 40°, 3.7 ml of Br,
was added. The mixture was stirred at 40°C for 2.5h and then it was stirred at room
temperature overnight. The solid formed was filtered off, washed with water and dried

20 under vacuum overnight affording 12.5 g (93% of yield) of the expected product.
'H NMR (300 MHz, DMSO-ds) 8 ppm: 8.57 (d, 1H) 8.74 (s, 2H).

B. 2,3-Dibromo-5-nitropyridine
Obtained (2.23 g, yield 87%) following the procedure described in Intermediate 2 (step B),
25 starting with 3-bromo-5-nitropyridin-2-ol (8.13 mmol, 2 g).
"H NMR (300 MHz, CDCl;) 8 ppm: 8.48 - 8.84 (m, 1 H) 8.94 - 9.31 (m, 1 H)
ESI/MS (m/e, %): 267 [(M-1), 100].

C. 5-Nitro-2,3-diphenylpyridine
30 Obtained as a minor product (0.2 g) following the procedure described in Intermediate 2
(step A), starting with 2,3-dibromo-5-nitropyridine (3.55 mmol, 1 g).



WO 2009/021696PCT/EP2008/006.573 - 54 - ESI/MS (m/e, %): 287 [(M+1)+, 1001, 289 fiM+1)', 97).
Intermediate 23 5 5-Bromo-2-(2-chloropherwl)pyrimidine Obtained (0.400 g, yield 69%) following the
procedure described in Intermediate 21, starting with 5-bromo-2-iodopyrimidine (2.14 mmol, 0.61 g),
2-chlorophenyivormoseaeid (2.37 mmol, 0.37 g). ESI/MS (m/e, %): 269 [(Me¢tepA8dpidgd [(M+1)+,
100], 273 [(M+1)+, 23]. 10 Intermediate 24 F | In qggr_ee neck round bottle flask, to a mixture of
1,3-difluorobenzene (11,59 mmol, 2.14 ml) in THE (45 ml) at 78C under argon atmosphere, a solution

of n-BuLi (7.3 ml) in AR 4502 ves g gerhhe. 8ixtues ywast sty esisat d/ 3€2fer B, min)utes and
thgn it was heqted to ‘1505%3 s% io &f ZnC12 (11.5 ml) in THE (1M) was added drop wise and the
mixture was stirred arthiS't n%p rafure for 20 minutes. A solution of 5-bromo-2-iodopyrimidine (10.53

mmol, 3.0 g) in THEERI/MH el PR PETHEYM 10, 78%hmol, 0.859) were added respectively and the crude
mixture was heated at 40C overnight. The solvent was 20 evaporated and the crude mixture was

purified by, reﬁrgg_ap%séﬁgﬂ@%h Q %hy eluting with a water-MeOH/AcN system affording 1.3769

(yield 49%) of thé expec ct. ESI/MS (m/e, %): 271 f(M+1)+, 10
Intermediate 2smpdure of 5-nitro-2,3-diphenylpyridine (07024 mmol,(0.21 )g)'andoé”d%(,]%(g%/l{o]ag g??rl

methano! (5 ml) was stirred for 16 hours under hydrogen atmosphere. The catalyst was

filtered off and the solid thoughtfully washed with methanol. The solid residue was purified

by chromatography over SiO, eluting with hexanefethyl acetate mixtures affording 0.14 g
10 (74% of yield) of the expected product.

'H NMR (300 MHz, CDCl,) & ppm: 3.79 (s, 2H), 7.04 (d, J=2.75 Hz, 1H), 7.11 -
7.36 (m, 10H), 8.20 (d, J=2.75 Hz, 1H).
ESI/MS (mle, %): 247 [(M+1)", 100].
15
Intermediate 6

HaN ey,

6-cyclopropyl-5-phenylpyridin-3-amine
A. 2-Cyclopropyl-5-nitro-3-phenylpyridine
20 In a schlenck tube, a mixture of 2-chloro-5-nitro-3-phenylpyridine (described in
Intermediate 3 (step B)) (1.43 mmol, 0.4 g), 2-cyclopropyl-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (1.59 mmol, 0.29 mi), PdCl,dppf.DCM (0.14 mmol, 0.12 g}, Cs,CO; (4.3
mmol, 1.4 g) in a dioxane/water 4:1 mixture (6.5 ml) was heated at 100°C for 16 hours,
under argon atmosphere. The solvent was evaporated and the crude mixture was
25 extracted between water and ethyl acetate. The solid residue was purified by
chromatography over SiO, eluting with hexanefethyl acetate mixtures affording 2-
cyclopropyl-5-nitro-3-phenylpyridine (0.06 g, 17% of yield) of the expected product.
"H NMR (300 MHz, CDCl5) & ppm: 0.45 - 0.55 (m, 2H), 0.56 - 0.70 (m, 2H), 2.10 -
2.30 (m, 1H), 7.42 - 7.57 (m, 5H), 8.23 - 8.30 (m, 1H), 9.21 - 9.29 (m, 1H).
30 ESI/MS (m/e, %): 241 [(M+1)*, 100].

B. 6-Cyclopropyl-5-phenylpyridin-3-amine



2-(3-CyclopropoxyPheny1)-4,4,5,5-tetramethy1-1,3,2-dioxaborolane A
1-Bromo-3-cyclopropoxybenzene WO 2009/021696PCT/EP2008/006573 - 55 - A mixture of
3-bromophenol (4.80 mmol, 0.83 g), bromocyclopropane (27.71 mmol, 2.22 ml), K2CO3 (23.15 mmol,
3.2 g) in DMF ¢#8 midnza®heated at 180C for 8 hours in a microwave overcieiessanesdiethyl ether
were added and the organic phase was evaporated gffording 0.85 g of the expected product. 5 B.
3-Cyclopropoxyphenylboronic acid A mixture of 1-bromo-3-cyclopropoxybenzene (1.36 mmol, 0.289
0), octamethy h-2a8duki (35 22ydiopborelame) IpHehyipgridin® . R225rmnal), CoECaPdpi fIaCivHD. 14 mmol,

01129, Kot (Brthela GPI0 SRS BNRQLE FbeaS aped ! 1306 9nd Safbmipates, under

argon atmosphere in a microwave oven 'acetate was adde ﬁLﬁ}ered thr elite. The
organic phase{PROREEHY N\%%F%%\VQBO‘?Q?@U ¢ ‘ﬁﬂﬁfe%ﬁ& d %Q%ﬁﬁﬁ%‘%ﬁw Peverse
phase using aéNatamhcatiddedHssldienagdoektsattedforitlirdichloomefioheldT288Yligf eridug asted
product. 5 pyrif QW?MPOMQZ bl Q\ngﬁﬁ apm O Michichorhethtmelélhaned ftuléd), 7.1 (dd,

15076, 22 e A, €3 (R LAG LR VA 0 6. 2z QoINS 20260

Ia enzylox pyr|d| am ne
2-(Benzyloxy)RBoisd-5-nitropyridine To a solution of 3-iodo-5-nitropyridin-2-ol (0.011 mol, 3 g) in 30 ml

of toluene, 2.5 ml of’(}bmr@mgm;)ﬁemg §ppne. . wofmzmmaswddedo Theznnxiure was stirred
at 70C for 6h. The cyide wa Iter, S t25
0y @{é. (‘3 % & )§ 1&9@ expect h‘ﬁf‘ yih sty acetaiey The sobven

was evaporated affordln ‘product.
(m, J=2.75 Hz, 1H).

ESIIMS (mle, %): 211 [(M+1)*, 100},

Intermediate 7 (process 1)
HN
N
\Q PO O N

é“\)

15  6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine
A. 3-bromo-2-(3-methoxyphenyl)-5-nitropyridine
Obtained (1.15 g, 39% of yield) following the procedure described in Intermediate 2 (step
A) starting with 2,3-dibromo-5-nitropyridine (described as Intermediate 5 (step B) (9.33
mmol, 2.630 g) and 3-methoxyphenylboronic acid (8.33 mmol, 1.42 g).

20 ESIMS (mle, %): 309 [(M+1)*, 100], 311 [(M+1)*, 80]

B. 2-(3-Methoxypheny!)-5-nitro-3-phenylpyridine
Obtained (0.257 g, 87% of yield) following the procedure described in Intermediate 2 (step
A) starting with 3-bromo-2-(3-methoxyphenyl)-5-nitropyridine (0.97 mmol, 0.300 g) and
25 phenylboronic acid (1.07 mmol, 0.130 g).
ESUMS (m/e, %): 307 [(M+1)*, 100].

C. 6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine
Obtained (0.160 g, 69% of yield) following the procedure described in Intermediate 5 (step
30 D) starting with 2-(3-methoxyphenyl)-5-nitro-3-phenylpyridine (0.84 mmol, 0.257 g).



1F1 NMR (300 MHz, CDCI3) 5 ppm: 5.56 (s, 2H), 7.33 - 7.46 (m, 3H), 7.46- 7.54 (m, 2H), 8.84(d, 1H),
9.03(d, 1H). B. 2-(Benzyloxy)-5-nitro-3-phenylpyridine 30 Obtained (0.3 g, yield 70%) following the
procedure described in Intermediate 2 (step A), starting with 2-(benzyloxy)-3-iodo-5-nitropyridine (1.4
mmol, 0.5 g). Wxa909/821696PCT/EP2008/006573 - 56 - 1H NMR (30@¢AHiP2@£2043)5 ppm: 5.59
(s, 2 H) 7.29 - 7.53 (in, 8 H) 7.54- 7.72 (m, 2 H) 8.444s, 1 H) 9.24 (m, 1 H). C.
6-(Benzyloxy)-5-phenylPyridin-3-amine 5 To a solution of 2-(benzyloxy)-5-nitro-3-phenylpyridine (0.98
mmol, 0.3 g) in 10 my QitienmoliQz1 Dms of &3 sindo3eatd€) 2) gpafaFe: A dm attt)e 68T mixture was
heated at 90C for 4 oy, 'Lhe aryd WQﬁ)f'i ;)c}%reygmg?h‘t?ﬁgg hedywily ehgnol. The solvent
a

was evaporated, ethyl'acetate was ggded nd was washed with NaH O% 4% aqgueous solution, water
and brine. The crudéha 18BiRBdby! Eromatography eluting with 10 DCM/MeOH mixtures affording
0.229 (yield 79%) ofesymstadeproriazy BBHNYIS100Ie, %): 277 [(M+1)., 1001. Intermediate 27 Me --61%
Br 15 5-Brgmo-2-(3-methoxyphenyppyridine In a schlenck tube, a mixture of 2,5-dibromopyridine (2.11
mmol, 0.500 g), 3- methoxyphenylbagronic acid (2.11 mmol, 0.321 g), PdC12dppf.DCM (0.21 mmol,
0.172 g), Cs2 Sdﬁer\fr&fﬁ%ﬁ%g)g) in a dioxane/water 4:1 mixture (14.5 ml) was heated at 100C

for 14 hours, under argon atmosphere. The solventwas e gf)orated and the crude 20 mixture was
extracted between water and ethyl acetate. #ke<soli @» e was purified by chromatography over
SiO? eluting with he>_(ane/ethyl acetate mixtures affg P(r:‘lin -bromo- 2-(3-methoxyphenyl)pyridine (0.242
g, Yield 43%) as major product and 2-bromo-5-(3- methoxyphenyl)pyridine (0.0399) as minor product.
5 1H NMR (30b(RMethexyeherny - Eohengiayrigig2-amEem, 1H), 7.35-7.40 (t, 1H), 7.50- 257.63 (m,
3H), 7.85-7.88 (m, 1M), 82/3dixraiih-E8ittdey(idiks %): 264 [(M+1)+, 100], 266 [(M+1)+, 97].
10 A mixture of 3-bromo-5-nitropyridin-2-ol, POBr; and PBr; was heated at 120°C for 3.5h.
The crude mixture was poured into a mixture of ice and water and extracted with DCM.
The crude mixture was purified by flash chromatography over SiO;, eluting with
hexane/ethyl acetate mixtures affording 2.63 g (yieid 73%) of ine expected product.
& 'H NMR (300 MHz, DMSO-ds): 8.95 (s, 1H), 8.18 (s, 1H)
15 B. 3-Bromo-2-(3-methoxyphenyl)-5-nitropyridine
Obtained (1.15 g, yield 40%) following the procedure described in Intermediate 27,
starting with 2,3-dibromo-5-nitropyridine (.33 mmol, 2.63 g), 3-methoxyphenylboronic
acid (9.33 mmol, 1.42 g).
8 "M NMR (300 MHz, DMSO-ds): 3.80 (s, 3H), 7.09-7.12 (d, 1H), 7.21-7.26 (m, 2H),
20 7.42-7.47 (t, 1H), 8.95 (s, 1H), 9.40 (s, 1H).
ESIMS (mle, %): 309 [(M+1)*, 100], 311[(M+1)", 98].
C. 2-(3-Methoxyphenyl)-5-nitro-3-phenylpyridine
Obtained (0.258 g, vield 87%) following the procedure described in intermediate 27,
starting with 3-bromo-2-(3-methoxyphenyl)-5-nitropyridine (0.97 mmol, 0.300 g),
25 phenylboronic acid (1.07 mmol, 0.130 g).
5 '"H NMR (300 MHz, CDCl): 3.64 (s, 3H), 6.89-6.99 (m, 3H), 7.21-7.24 (m, 3H), 7.32-
7.37 (m, 4H), 8.50 (s, 1H), 9.47 (s, 1H).
ESIMS (mle, %): 307 [(M+1)*, 100].
D. 6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine
30 A mixture of 2-(3-methoxypheny!)-5-nitro-3-phenylpyridine (0.84 mmol, 0.257 g) and Pd/C
10% (0.08 mmol, 0.008 g) in ethanol (5 ml) was stirred for 16 hours under hydrogen
atmosphere. The catalyst was filtered off and the solid thoughtfully washed with warm
ethanol. The filtrate was evaporated and the crude was purified by chromatography over




Intermediate 28 5-Bromo-2-(3-ethoxyPhenyl)pridine 30 Obtained (0.977 g, yield 45%) following the
procedure described in Intermediate 27, starting with 2,5-dibromopyridine (8.44 mmol, 2.0 g),
3-ethoxyphenylboronic acid (8.44 mmol, 1.409). WO 2009/021696PCT/EP2008/006573 - 57 - 8 1H
NMR (300 MH® @G IR)64643-1.47 (t, 3H), 4.09-4.16 (q, 2H), 6.96-6.99 (mciid200836b68x40 (t, 1H),
7.49-7.54 (m, 2H), 7.60-7.63 (d, 1H), 7.85-7.88 (m, %K), 8.73 (s, 1H). ESI/MS (m/e, %): 278 wow,
10011 280 [(M+1)+, 97]. 5 Intermediate 29 5-Bromo-2-(3-ethoxyphenyl)-3-rnethylpyridine Obtained
(1.30.g, yield 3705 efailmwiity BeMireseshalanideesizad aifdrdiogdetfitiee (2izidbabtine thith
2,5-dibromo- S-é;b%@g goy,@gm (11.96 mmol, 3.0 g), 3-ethoxyphenylboronic 10 acid (11.96 mmol, 1.98
g). 8 1H NMR (300 MHz CDCI3): 1,43- 6 5.dd, 1H),
7.05 (s, 1H), 7. oé TR (iqi?)""géf%‘%é 6%4? ]:7*88 (é%‘ﬁ)%gji fﬁ?f}?%q‘/ﬁfs?’sé/% %0): 292
[(M1-1)+, 1001, 204AH{NG:855, Mﬂlﬂ'ﬂhﬂaﬂhéﬁdlﬁﬂé 307112 (¢, 1H), 7 15 7.19 (m, 2H), 7.22-7.29

5 (m, 4H), 8.18 (s, 1H).

ESIMS (m/e, %): 277 [(M+1)*, 100].

Intermediate 8
HO._ O

NH,

10 2-Amino-5-cyclopropylbenzoic acid
A. Methyl 2-amino-5-cyclopropylbenzoate
in a schienck tube, a mixture of methyi 2-amino-5-broimobenzoaie ("‘ 47 mimol, 10 g),
cyclopropylboronic acid (112.92 mmol, 9.700 g), KsPO, (144.16 mmol, 30.6 g), Pd(AcO).
(3.47 mmol, 0.780 g), P(Cy); (7.85 mmol, 2.2 g) in toluene (170 mi) and water (10 ml) was

15 heated for 2 hours at 100°C, under nitrogen atmosphere. The reaction mixture was filtered

4"\

through celite and the organic phase was separated and evaporated affording 7.34 g
(vield 77%) of the expected product.
'"H NMR (300 MHz, CDCl3) 8 ppm: 0.48 - 0.66 (m, 2H) 0.75 - 0.95 (m, 2H), 1.80 (s,
1H), 3.86 (s, 3H), 5.56 (s, 2H), 6.59 (d, J=8.50 Hz, 1H), 7.03 (dd, J=8.50, 2.15 Hz,
20 1H), 7.60 (s, 1H).
ESI/MS (m/e, %): 192 [(M+1)", 87].

B. 2-Amino-5-cyclopropylbenzoic acid
To a solution of Intermediate 36 (24.58 mmol, 4.70 g) in a MeOH/THF 8:1 mixture (225
25 mi) a solution (150 mmol, 75 ml) of 2N aqueous NaOH was added and the mixture was
heated at 60°C for 15 hours. The organic solvent was evaporated, the aqueous phase
was acidified to pH 5 and extracted with ethyl acetate. The solvent was evaporated
affording 3.93 g (yield 83%) of the expected product.
ESI/MS (m/e, %): 178 [(M+1)*, 100].
30
Intermediate 9



5-Bromo-2-(3-ethoxyphenyl)-4-methylpyridine  Obtained (1.14qg. yield 49%) following the procedure
described in Intermediate 27, starting with 2,5-dibromo-4-methylpyridine (7.97 mmol, 2.0 g),
3-ethoxyphenylboronic acid 20 (7.97 mmol, 1.32 gl). 5 1H NMR (300 MHz, CDCI3): 1.42-1.46 (t, 3H),
2.45 (s, 3H), 4W82bodhAgoR1-1), 6.94- 6.97 (dd, 1H), 7.32-7.38 (t, 1H), 7.481/ep2oésmo0&sh0, 7.57 (s,
1H), 8.68 (s, 1H). ESI/MS (m/e, %): 292 1(M+1)*, 1991, 294 [(M+1)4, 97]. Intermediate 31 25
5-Bromo-2-(3-ethoxy-2-fluoropherwOrwridine Obtained (1.18g. yield 47%) following the procedure
described in Intermediate 27, starting with 2,5-.dibromop§ridine (8.44 mmol, 2.0 g),
3-ethoxy-2-fluorophenylboronic acid (8.43 . 2009/021696PCT/EP2008/006573 - 58 -
5'H NMR (300 MHz, CDCI3): 1.48 (t, 3H), 4.15 (g, 2H)), 7.03 (td, 1H), 7.16 (td, 1H), 7.49 (m, 1H), 7.70
(dcl, 1H), 7.88 (dd, 1H), 8,77 (d, 1H). ESI/MS (m/e%)>206 ((KEW, 1001. Intermediate 32 5

5-Bromo-2-(5aiiaaysAigHOERRRFSHHIBYIidinGSbtained (1.18 g, yield 47%) following the procedure
described in Intermediate 27, starting with 2,5-dibromagpyridine (8.44 l, 2. i
5-ethoxy-2-flubYBSR¥RYHs BRI QU @.&%\ﬁ%ﬁf&%%%%fé%‘f@@@&“m%? Bti3): 1.42 (1,
3H), 4.08(q, 245@!9);361]99@,51&%'&@@%%1%dioxaborolane (7.59 mmol, 1.3 g), Cs,CO; (18.97
5 mmol, 6.18 g), PdCl,dppf.CH,Cl, (0.76 mmol, 0.620 g) in dioxane (70 ml) and water (15
mi) was heated for 2 hours at 110°C, under argon atmosphere. The solvent was

evaporated and the mixture was extracted between ethyl acetate and water. The crude
mixture was purified by chromatography over SiO; eluting hexane/ethyl acetate mixtures
and affording 1.5 g (yield 92%) of the expected product.
10 'H NMR (300 MHz, CDCl3) § ppm: 0.67-0.71 (t, 3H), 0.97-1.01 (m, 2H), 1.38-1.43
(t, 3H), 1.85-1.91 (m, 1H), 4.36-4.43 (q, 2H), 7.07-7.10 (d, 1H), 7.26-7.32 (m, 1H),
7.49 (s, 1H).
ESI/MS (m/e, %): 225 [(M+1)+, 100].

15 Intermediate 10
(0]

doa
Cl
Ethyl 2-chloro-5-methylbenzoate

To a solution of 2-chloro-5-methylbenzoic acid (7.62 mmol, 1.30 g) in ethanol (16 ml),
H,SO, (35 mmol, 1.82 mi) was added and the mixture was refluxed for 20 hours. The
20 solvent was evaporated and the crude residue was dissolved in water. The solution
neutralised with 6N NaOH aqueous solution and extracted with CHCls. The organic phase
was evaporated affording 1.46 g (yield 96%) of the expected product.
'H NMR (300 MHz, CDCls) & ppm: 1.41 (t, 3H), 2.35 (s, 3H), 4.40 (q, 2H), 7.21 (d,
1H), 7.32 (d, 1H), 7.61 (s, 1H).
25 ESI/MS (m/e, %): 199 [(M+1)", 100].

100

2

Intermediate 11



7.51 (m, 1H), 7.72 (dd, 1H), 7.87 (dd, 1H), 8.76 (d, 1H). ESI/MS (m/e, %): 296 [(M+1)+, 100].
Intermediate 33 15 5-Bromo-2-(3-methoxyphenyl)-3-methylpridine Obtained (1.00 g, yield 23%)
following the procedure described in Intermediate 27, starting with 2,5-dibromo-3-methylpyridine
(15.94 mmol, 4®gdpBemethoxyphenylboronic acid (15.93 mmol, 2.42 g). pcT/bPtdobiddd3 76300 MHz,
CDCI3): 2.35 (s, 3H), 3.85 (s, 3H), 6.96 (m, 1H), 7.Q@ (In, 21-1), 207.36 (t, 1H), 7.74 (s, 1H), 8.57 (s,
1H). ESI/MS (m/e, %): 278 [wily, 1001. Intermediate 34 5-Bromo-2-(2-fluorophenyl)pyridine 25
Obtained (0.5g4gButgl 2 2@iinoicHaetingitezpateedure described in Intermediate 27, starting with

2,5-dib ic aci
iy |%r)§)rr;%g r(llg/lﬂe)t A it O MQEBARERKIRQEONIC acid (4.22 mmoI 2.42g). ESIMS

+ 100] Intermed

5-Bromo-2-(2! ﬂdUﬁP?%F@ﬁBi}?%ﬁ%ﬁ%ﬁfﬂ@ﬂgggg &Jafg' 5k 28 ylel Os/o??b%lov&i’ng the
procedure desoritied-methidrenediiaesid 13869 tmgalith @) M@ﬁbﬁé@ﬁép?rmﬁ'é"(ﬂ FRNARGEAY),
2-fluoro5-igopseRperPheey etk StaveiGrididd WB@kifb836 hri EkiiviFatunéeio: fRLEs[@A8/, 100].

water was slowly added at a temperature below 30°C cooling the flask externally with ice.

The solid formed was filtered off and dried under vacuum overnight affording 9.51 g (yield

91%).

'H NMR (300 MHz, CDCl3) & ppm: 2.41 (s, 2H), 7.50-7.53 (d, 1H), 8.01 (s, 1H),
10 8.57-8.60 (d, 1H), 11.89 (bs, 1H).

B. tert-Butyl 5-methyl-2-(2,2,2-trifluoroacetamido)benzoate
To a solution of 5-methyl-2-(2,2,2-trifluoroacetamido)benzoic acid (20.23 mmol, 5.0 g) in
toluene (40 ml), 1,1-di-tert-butoxy-N,N-dimethylmethanamine (80.92 mmol, 19.40 m{) was
15 added drop wise. The mixiure was stirred at 80°C for § hours and the solvent was
evaporated. The crude mixture was purified by chromatography over SiO; eluting with
DCM/MeOH mixtures affording 6.01 g (vield 98%) of the expected product.
'H NMR (300 MHz, CDCl;) 8 ppm: 1.63 (s, 9H), 2.37 (s, 3H), 7.38-7.41 (d, 1H),
7.81 (s, 1H), 8.51-8.54 (d, 1H), 12.36 (bs, 1H).
20 ESI/MS (mle, %): 304 [(M+1)", 100].

C. tert-Butyl 2-amino-5-methylbenzoate

To a suspension of tert-butyl 5-methyl-2-(2,2,2-trifluoroacetamido)benzoate (19.78 mmol,

6.0 g) in ethanol (19 ml) was cooled with a water-iced bath. NaBH, (39.57 mmol, 1.50 g)
25 was added in portions and the mixture was stirred at room temperature for 3 hours. Water

(40 ml) was added slowly and evaporated. The solid was dissolved with CHCl; and

washed with water and brine. The organic phase was evaporated affording 3.73 g (yield

91%) of the expected product.

'H NMR (300 MHz, CDCls) § ppm: 1.59 (s, 9H), 2.23 (s, 3H), 5.52 (bs, 2H), 6.56-
30 6.59 (d, 1H), 7.05-7.08 (d, 1H), 7.60 (s, 1H).
ESI/MS (m/e, %): 208 [(M+1)*, 100].

Intermediate 12



Intermediate 36 5-Bromo-243-isopropoxypherwl)-3-methylpyridine 10 Obtained (0.731 g, yield 45%)
following the procedure described in Intermediate 27, starting with 2,5-dibromopyridine (4.22 mmol,
1.0 g), 2-fluoro5-isopropoxyphenylboronic acid (4.22 mmol, 0.836 g). ESI/MS (m/e, %): 306 [(M+1)+,
100]. Intermedvate®@8/43696-Bromo-3'-fluoro-2,4'-bipyridine In a schlenck hahregmansindases of
2,5-dibromopyridine (2.11 mmol, 0.500 g), 3-fluoro-4q (tributylstannyfipyridine (2.32 mmol, 0.896 g),
PdC12(PPh3)2 (0.21 mmol, 0.148 g), Cul (0.43 mmol, 0.080 g) in DMF (5 ml) was heated at 130C for
12 hours, under argon 20 atmosphere. The solverowas evaporated and the crude mixture was
extracted between water and ethyl acetate. The solid\residue was purified by chromatography over
Si02 eluting with DCM/methanol mixtures affording BO g (yield 62%) of the expected product. 8 'H
NMR (300 MHz, CDCI3): 7.82-7.85 (d, 1H), 7. 0F{m, 2H), 8.54-8.59 (m, 2W, 258.82 (s, 1H).
ESI/MS (m/e, A): 253 [(M+1)+, 100]. Intermediate 38 WO 2009/021696PCT/EP2008/006573 - 60 -
2-(5-Bromopy2iGihiaro/Sopclopreryhemeis @1 0g. yield 60%) following the procedure described in

Intermediate Fhataiimeytio RoorrNTeRiiaiad 3radeturedestibgy, i1 théhvbdistasyiypyrazine (2.32
B) starting with Intermediate 9 (50 mmol, 16.4 g).
5 ESI/MS (m/e, %): 197 [(M+1)*, 100].

Oy, OH
N
@
/
Cl

2-(6-Chloropyridin-3-ylamino)-5-methylbenzoic acid

Intermediate 13

10 A mixture of 6-chloropyridin-3-amine (11.67 mmol, 1.5 g) and 2-bromo-5-methylbenzoic
acid (23.34 mmol, 5.02 g), Cu (1.17 mmol, 0.1 g), Cu,0 (0.58 mmol, 0.1 g) and K.COs
(23.34 mmol, 3.2 g) in 1,2-dimethoxyethane (15 ml) was heated at 130°C for 16 hours,
under argon atmosphere. Water was added and the mixture was filtered through celite.
HC! 2N aqueous solution was added until pH 6 and the solid formed was filtered off. The

15 crude was purified by chromatography eluting with DCM/MeOH mixtures affording 1.40 g
(yield 46%).

'H NMR (DMSO-dg) & ppm: 2.24 (s, 3H), 7.16-7.19 (d, 1H), 7.25-7.27 (d, 1H), 7.38-
7.41 (d, 1H), 7.67-7.73 (m, 2H), 8.28 (s, 1H), 9.45 (bs, 1H).
ESI/MS (m/e, %): 263 [(M+1)*, 100].
20

Intermediate 14

HO._.O
¥
B
/
Br

2-(6-Bromopyridin-3-ylamino)-5-cyclopropylbenzoic acid
Obtained (0.680 g, 6% of yield) following the procedure described in Intermediate 13
25  starting with 8-bromopyridin-3-amine (28.90 mmol, 5 g) and Intermediate 12 (34.68 mmol,
6.82 g).
ESIMS (m/le, %): 333 [(M+1)*, 100), 335[(M+1)", 97].



mmol, 0.857 g). 5SESI/MS (m/e, %): 236 [(M+1)41, 1001. Intermediate 39 Br\
5-Bromo-2-(2-fluorophenyi)pyrimidine A mixture of 5-bromo-2-iodopyrimidine (2.58 mmol, 0.500 g),
2-fluorophenylboronic acid 10 (3.87 mmol, 0.542 g), 2M aqueous solution of K2CO3 (7.76 mmol, 3.9
ml), Pd(PPh3)4yip gigxaned 12 ml) was heated at 110C overnight. The solpegpigvagspdeperated and the
solid residue was extracted between water and ethy} acetate. The organic phase was evaporated and
the crude residue was purified by chromatography over 8i02 eluting with hexane/ethyl acetate mixtures
affording 0.46f @ yisdeh&6P$) of the expected product. 15ESI/MS (m/e, %): 253 [(11111r, 100), 255
[(M-1-1)+, 971 Intermediate 40 Br 5-Bromo-6-(3;methoxyPhenyl)pyridln3-amine A mixture of
Intermediate 16B (0.84 mmol, 0.257 g), ZnEir2 (07 mmol, 0.038 g) and Pt/C 20 10% (0.08 mmol,

0.016 g) in ethyl acetate (5 ml) was stirred for urs under hydrogen atmosphere. The catalyst was
filtered off and the solid thoughtfully washed with w hanol. The filtrate was evaporated and the

crude was purified by chromatography over Si lutijng Jith DCM/methanol mixtures and affording
0.170 g (yield 73%) of the expected product.”2531H N (300 MHz, CDCI3): 3.86 (s, 3H), 6.91-6.95
(in, 1H), 7.17 ¢artiBlity¥ 2@-Brdthopyridin-3-ylamino)-5-methylbenzoate

In a schlenck tube, a mixture of tert-butyl 2-amino-5-methylbenzoate (2.89 mmol, 0.600
5 g), 2-bromo-5-iodopyridine (2.89 mmol, 0.822 g), BINAP (0.29 mmol, 0.096 g), Pd(dba)s
(0.14 mmol, 0.132 g) and NaO'Bu (5.79 mmol, 0.556 g) in toluene (15 ml) was heated at
120°C for 3 hours. Water and ethyl acetate were added to the reaction crude. The
agqueous phase was extracted again with more ethyl acetate. The organic phase was
washed with water and brine, dried, filtered and concentrated in vacuo. The crude mixture
10 was purified by chromatography (Biotage 408, SiO., Hexane: Ethyl acetate from 0% to
10%) affording 0.422 g (yield 40%) of the expected product.
'‘H NMR (200 MHz, CDCl,) & ppm: 1.81 (s, 9H), 2.29 (s, 3H), 7.11-7.16 (m, 2H),
7.35-7.43 (m, 2H), 7.73 (s, 1H), 8.28 (s, 1H), 8.44 (s, 1H).
ESI/MS (m/e, %): 363 [(M+1)*, 100].
15
Intermediate 16

tert-Buty! 2-(6-bromo-5-methylpyridin-3-ylamino)-5-methylbenzoate
Obtained following the procedure described in Intermediate 15 starting with Intermediate
20 11 (3.30 mmol, 0.683 g) and 2-bromo-5-iodo-3-methylpyridine (3.30 mmol, 0.982 g). After
purification 0.552 g (yield 44%) of the expected product were obtained.
'H NMR (200 MHz, CDCl3) 8 ppm: 2.29 (s, 3H), 2.35 (s, 3H), 7.11-7.21 (m, 2H),
7.39 (d, J=1.95 Hz, 1H), 7.73 (s, 1H), 8.14 (d, J=2.73 Hz, 1H), 9.39 (s, 1H).
ESI/MS (mle, %): 377,379 [(M+1)*, 90].
25
Intermediate 17



(d, 1H), 7.31-7.37 (m, 2H), 8.11 (s, 1H). ESI/MS (m/e, %): 279 [(M+1)11, 100], 281 [(M+1)+, 100].
Intermediate 41 OCF2 WO 2009/021696PCT/EP2008/006573 -61 - A.
3-Methy1-5-nitro-2-(3-(trifluoromethoxy)Phenyl)pyridine Obtained (1.25 g, yield 91%) following the
procedure deswdbmdoimelstermediate 27, starting with 2-bromo-3-methyl-Spattrep2desgios4.61 mmol,
1.0 g), 3- (trifluoromethoxy)phenyl boronic acid (4.6%4mmol, 0.95 g). 5SES1/MS (We, %): 299 [(M+1).,
1001. B. 5-Methy1-6-(3-(trifluoromethoxy)Phenyl)Pyrld1n-3-amlne Obtained (0.890g. yield 79%)
following the procedure described in Intermediate_o(process 2) (step D), staffing with
3-methyl1-5-nitro-2-(3-(trifluoromethoxy)Phenyl)p rid:kpe 4.19 mmol, 1.25 g). 108 'H NMR (300 MHz,
CDC13): 2.29 (s, 39), 6.89 (s, 1H), 7.19 (s, 1H (Ny, TH), 7.43  (d, 2H), 8.02 (s, 1H).
Intermediate 42. N 15 5-Cyclopropyl-6-(3: phe Mlij‘b}gidlm-amine Obtained (0.1 g, yield 68%)
following the procedure described in Intermédiate 27, starting with
5-bromo-6-(3-matiyraebamviipyrdinirsyianidojs-aetipio fdbéazoatenmol, 0.172 g),

2-cyclopropyl-4,4,5,5-tetramethyl1-1.3,2:d] I, ] ] R (300 MHz,
CDCI3): 0.65-8 85?“%“?&@??91@8@?%%{ %%%‘%39 6% I-isi' ;,Heg(%% 9| ?E, §2I%?§.§°§%we%ﬁ§,;%%é\émgs 1H),
6.88-6.92 (dd, nieymediateA4atqpA)A85. 1B ameiaE g, 395oPYyE tRloteRyrimising €3 ARmBSt 341 [(M+1)+,
1003. Intemnegjakartsnos (1.07 mmol, 0.6 g), Pda(dba); (1.07 mmol, 0.6 g) and Cs,CO, (36.65 mmol,

11.9 g) in dioxane (210 ml) was heated at 100°C overnight. Water and ethyl acetate were

added to the reaction crude. The aqueous phase was extracted again with more ethyl
acetate. The organic phase was washed with water and brine, dried, filtered and
concentrated in vacuo. The crude mixture was purified by reverse chromatography

10 (Water: MeOH/AcN 1:1 from 0% to 100%) affording 6 g (60% of yield) of the expected
product.

ESI/MS (mle, %): 304 [(M+1)*, 901

erags AP VTN L Y

Intermediate 18

15
Methy! 2-(6-bromopyridin-3-ylamino)-5-cyclopropylbenzoate
Obtained (0.155 g, 43% of yield) following the procedure described in Intermediate 15
starting with methy! 2-amino-5-cyclopropylbenzoate (described in Intermediate 8 (step A))
(1.05 mmol, 0.200 g), 2-bromo-5-iodopyridine (1.05 mmol, 0.297 g) and Cs,CO; (2.09
20 mmol, 0.682 g) instead of NaO'Bu.
ESI/MS (m/e, %): 347 [(M+1), 100], 349 [(M+1)*, 97]

intermediate 19

25 tert-Butyl 2-(6-chloro-5-fluoropyridin-3-ylamino)-5-methyibenzoate



25 643-Isopropoxypheny1)-5-methylPyridin-3-amine A.
2-(3-isopropoxypheny1)-3-methy1-5-nitrOpyridine Obtained (1.03 g, yield 82%) following the procedure
described in Intermediate 27,  starting with 2-bromo-3-methyl-5-nitropyridine (4.61 mmol, 1.0 g), 3-
30 isopropoxyphemyyarmaic acid (4.61 mmol, 0.83 g). WO 2009/021696 BCT/RiEzR2W00&/306573 - 62 - 8
11-1 NMR (300 MHz, CDCI3): 1.39 (s, 6H), 2.53 (s, g41), 4.61-4.65 (m, 1H), 7.00-7.03 (d, 1H),
7.08-7.12 (m, 2H), 7.38-7.43 (t, 1H), 8.40 (s, 1H), 9.34 (s, 1H). ESI/MS (m/e, A.): 273 [(M+1)+, 1001.
B. 6-(3-Isopropewieteyid o sethyhyeid) foBoamgtacpfabidine d€sc6i6é dn Vitdanéds fdlowing the

procedure desgrihed. inIntermediate e wil .3- idi
2-(3-isopropo%§h@r?r§/ﬁgt‘3mr%éﬂ§ %En}'zrégmﬁg @%%%?r%ﬁ%%%ﬁﬁf&% yl{}ldﬁnze , CDCI3):

1.34 (s, 6H), 259 @M9li{-888@ks, 2H), 4.57-4.63 (m, 1H), 6.86-6.90 (M, 2H), 7.01-7.04 (m, 2H),
7.26-7.32 (M, 1H), SESANIS (h/eQ 20BN [WS (1/H001p324BMX NI+ B9}, 1003. Intermediate 44
3-(5-Amin@-3-methylpyridin-2-yl)benzamide

Intermediate 20

tert-Butyl 2-(2-bromo-5-chloropyridin-3-ylamino)-5-methylbenzoate
A. tert-Butyl 2-(2-oxide-5-chloropyridin-3-ylamino)-5-methylbenzoate
10  Obtained (1.36 g, 44% of yield) following the procedure described in Intermediate 17

stariing with intermediate 11 {8.54 mmol, 1.77 g) and 3,5-dichioropyridine 1-oxi

mmol, 1.68 g).
ESI/MS (m/e, %): 336 [(M+1)*, 100]

15  B. tert-Butyl 2-(2-bromo-5-chloropyridin-3-ylamino)-5-methylbenzoate
To a solution of tert-Butyl 2-(2-oxide-5-chloropyridin-3-ylamino)-5-methylbenzoate (1.79
mmol, 0.6 g} in DCM (50 ml), POBrg (4.53 mmol, 1.300 g) was added in portions. The
mixture was refluxed for 2.5 hours. The crude mixture was poured into a mixture of water,
ice and NaHCO3-K5,CO5. The aqueous phase was extracted with ethyl acetate and the

20 overall organic phase was dried over Nay;SOy, filtered and the solvent was removed. The
crude mixture was purified by flash chromatography over SiO5 eluting with hexane/ethyl

acetate mixtures affording 0.070 g (10% of yield) of tert-butyl 2-(2-bromo-5-chloropyridin-
3-ylamino)-5-methylbenzoate (20A) and 0.060 g (3% of yield) of tert-butyl 2-(6-bromo-5-
chloropyridin-3-ylamino)-5-methylbenzoate (20B).

25
Intermediate 21



A. 3-(3-Methyl-5-nitropyridin-2-yObenzamide 15 Obtained (0.225 g, yield 95%) following the procedure
described in Intermediate 27, starting with 2-bromo-3-methy1-5-nitropyridine (0.92 mmol, 0.200 g),
3-carbamoylphenyl boronic acid (0.92 mmol, 0.152 g). ESI/MS (m/e, %): 258 [(M+1)+, 100]. B.
3-(5-Amino-3-mathydpysidiss-2.11)benzamide 20 Obtained (0.135 g, yield Ga%%)xfoliemingrthe procedure
described in Intermediate 7 (process 2) (step D), stg{ing with

3-(3-methyl-5-n_itropyridin-211)benzamide (0.913 mmol, 0.235 g). ESI/MS (m/e, P/0): 228 [(M+1)+,
1001. Intermeglipfigrdre Qlylsrorﬁeﬁgﬁo&ﬁ%mﬂtﬁ@wphmm) B5:50f o poieretbyidRgridid41:a8ine Obtained

(0.077 Id 28% d
60 (1. Og r%lr(:]ofn@ &)%@% tﬁ%xyp gs%y ggg%i%€§|é$4wmﬂgﬁg@% Ed%ﬁ{ﬁl g((yvqt@ Intermeciate

for 60 minutesT308 920§mwmd(3ww&"@rﬂea§)ea§e§@*é1%£ gl’r%(')ﬁgfht?"b% z%r%vee;p&lgﬁo?wgg ?n? v; Ir—]|)
8.25- 8.29 (M, 1 solVWRD REOSVARABRERET (RPLI0 345008 Vas ©ractel SHIS: irwatengndzaioy(M+1),
1001. Intergnediate; 46r@-(fsElopRasa NatvagRaBy bhd el itine3vaspaafied by
chromatography over SiO, eluting with hexane/ethyl acetate mixtures affording 0.329 g
(vield 65%) of the expected product.
ESI/MS (m/e, %): 235 [(M+1)*, 100], 237 [(M+1)*, 87].

10 Intermediate 22

B SNk
T
1
F OH
4-(5-Bromopyrimidin-2-yl)-3,5-difluorophenol

A. 5-Bromo-2-(2, S-diflucro-4-methoxy pl =] |‘y|;py'| imidine

In a three neck round bottle flask, to a mixture of 1,3-difluoro-5-methoxybenzene (8.39

15  mmol, 0.98 ml) in THF (40 ml) at -78°C under argon atmosphere, a solution of n-Buli
(9.13 mmol, 3.65 ml) in THF (2.5M) was added. The mixture was stirred at -78°C for 30
minutes and then it was heated to -50°C. A solution of ZnCl, (9.13 mmol, 18.3 ml) in THF
(0.5M) was added dropwise and the mixture was stirred at this temperature for 20
minutes. A solution of 5-bromo-2-iodopyrimidine (7.02 mmol, 2.0 g) in THF (5 ml) and

20  Pd(PPhs)s (0.70 mmol, 0.81 g) were added respectively and the crude mixture was heated
at 40°C overnight. The solvent was evaporated and the crude mixture was purified over
Si0, eluting with mixtures of hexane/ethyl acetate affording 0.89 g (39% of yield) of the
expected product.

ESUMS (mle, %): 301 [(M+1)*, 100], 303 [(M+1)", 97].

25
B. 4-(5-Bromopyrimidin-2-yl)-3,5-difluorophenol
To a solution of 5-bromo-2-(2,6-difluoro-4-methoxyphenyl)pyrimidine (0.887 g, 2.95 mmol)
in DCM at 0°C, was added dropwise a solution of BBr; (1M in DCM) (22 ml, 22 mmol) and
the reaction mixture was stirred overnight at room temperature. This mixture was then

30 poured over cold MeOH and solid NaHCQ; was added slowly until pH=4-5. The
suspension obtained was filtered and the filtrate evaporated. The solid obtained was
redissolved in ethyl acetate, washed with water and brine, dried and concentrated to give
the desired compound as a white solid (0.817 g, 85% of yield).



5 Obtained (1.225 g, yield 76%) following the procedure described in Intermediate 27, starting with
6-chloro-4-methylpyridin-3-amine (7.01 mmol, 1.000 g), 2-fluoro-5- methoxyphenylboronic acid (7.01
mmol, 1.191 g). ES1/MS (m/e, %): 233 1(M41), 100]. Intermediate 47 10
3-(5-A_mino-3-lwetmnpmidm-2-0)-N,N-dimethylbenzamide A. PCT/EP2008/006573
N,N-Dimethy1-3-(3-methy1-5-nitropyridin-2-yObenzgmide Obtained (0.620 g, yield 94%) following the
procedure described in Intermediate 27, starting with 2-bromo-3-rnethy1-5-nitropyridine (2.30 mmol,

0.500 g), 3-(dimethysifasaramaybphgmytboreoss, asei((2+3g8 ramol, 0.450 g). ESI/MS (m/e, %): 286
KM+1)+, 1001. B. 3-(5-amino-3-methylpyridin-2-yl)-N,N-dimethylbenz3mide Obtained (0.440g. yield
75%) _foIIowing the procedure described in Intermediate 7 (process 2) (step D), starting with
N,N-dimethy1lermpdiats 235_nitropyridin-2-yObenzamide 20 (2.30 mmol, 0.657 g). 811-INMR
(CDCI3): 228 (s, 3H), 3.01 (s, 3H), 3.11 (s, 3H), 3.70 (§\2H), 6.90 (s, 1H), 7.37-7.53 (m, 4H), 8.02 (s,
1H). ESI/MS (m/e, %): 256 [(M+1), 100]. Inteme %

6-(3-Methoxyphenyl)-S-methyIPYridin-3-am'|Bﬁe . 2{ (3- oxypheny1)-3-methyl-5-nitropyridine

5 5-Bromo-2-(2-chlorophenyl)pyrimidine
Obtained (0.400 g, yield 69%) following the procedure described in Intermediate 21,
starting with 5-bromo-2-iodopyrimidine (2.14 mmol, 0.61 g), 2-chlorophenylboronic acid
(2.37 mmol, 0.37 g).
ESIIMS (m/e, %): 269 [(M+1)", 48], 271 [(M+1)*, 100], 273 [(M+1)*, 23].
10
Intermediate 24

In a three neck round bottle flask, to a mixture of 1,3-difluorobenzene (11.59 mmol, 2.14
ml) in THF (45 mi) at -78°C under argon atmosphere, a solution of n-BuLi (7.3 ml) in THF

15  (2.5M) was added. The mixture was stirred at -78°C for 30 minutes and then it was heated
to -50°C. A solution of ZnCl, (11.5 ml) in THF (1M) was added drop wise and the mixture
was stirred at this temperature for 20 minutes. A solution of 5-bromo-2-iodopyrimidine
(10.53 mmol, 3.0 g) in THF (5 ml) and Pd(PPhs), (0.74 mmol, 0.85 g) were added
respectively and the crude mixture was heated at 40°C overnight. The solvent was

20 evaporated and the crude mixture was purified by reverse phase chromatography eluting
with a water-MeOH/AcN system affording 1.376 g (vield 49%) of the expected product.

ESIMS (mle, %): 271 [(M+1)*, 100], 273 [(M+1)", 98]

T

2-(3-Cyclopropoxyphenyl)-4,4,5,5-tetramethyl-1 ,3,2-dioxaborolane

Intermediate 25

A. 1-Bromo-3-cyclopropoxybenzene



WO 2009/021696PCT/EP2008/006573 - 64 - Obtained (2.43 g, yield 72%) following the procedure
described in Intermediate 27, starting with 2-bromo-3-methyl-5-nitropyridine (13.82 mmol, 3.0 g), 3-
methoxyphenylboronic acid (13.82 mmol, 2.10 g). 5 1H NMR (200 MHz, CDCI3): 2.51 (s, 3 H),
3.87 (s, 3 H), 6M88B2089801608, 3 H), 7.31 - 57.52 (m, 1 H), 8.39 (d, J=1.95 He¢/t#po@& 8%, J=3.12 Hz, 1
H). ESI/MS (m/e, %): 245 [(M+1)+, 95]. B. 6-(34Metkwxyphenyl)-5-methylpyridin-3-amine Obtained
(2.12 g, yield 100%) following the procedure described in Intermediate 7 (process 2) (step 0), starting
with 2-(3-methomyspireny B3-Bronmetihdrs!ttaihyrdiin 6.89 83 tromaenob@openy. @71 H MR, 220 MHz,
551)703; 4242(9 S iﬂﬁéﬁ 8 18R diTs. 2 wﬁﬁﬂFSI/sﬁg'(M@sS}%@edJEtZﬁ&Ulor%ﬁsgﬁa 7.13 (m, 2H),
m, 0 termediate 49 15
H2N 6-(2- Ch%?ﬁ%ﬂéﬁﬂé%@#% %nqﬁlﬂ'é @B grl‘ﬁcrege(r(? g(g gag‘/ﬁjﬁ'%%%) %)ﬁ('-}%%?n]é" e procedure
described in |suanvratiaefforring -8R g Witheripestsiiadikt2-amine (5.78 mmol, 1.0 g),
2-chlorophgnylboronic acid (6.94 mmol, 1.08 g). 200 1H NMR (200 MHz, CDCI3): 3.80 (s, 2H),

7.03-7.07 (d, i? r% l{-| 9 (m, 2H), 7.56-7.59(d, 1H), 8.20(s, 1H). ESI/MS (m/e,
%): 205 [(M+1 E_g déo mide ?)’o?dﬁ% aZi'é1
mixture of 1 bromo-3—cyclopropoxybenzene (1.36 mmol, 0.289 g), 4,4,4'4'5,5,5' 5"~

octamethyl-2,2'-bi(1,3,2-dioxaborolane) (2.11 mmol, 0.321 mmol), PdCl,dppf.DCM (0.14
mmol, 0.112 g), KAcO (6.11 mmol, 0.600 g) in a DMSO (3 ml) was heated at 130°C for 45
10 minutes, under argon atmosphere in a microwave oven. Ethyl acetate was added and
filtered through celite. The organic phase was washed with water and evaporated. The
crude mixture was purified by reverse phase using a water/AcN/MeOH system gradient
affording 0.090 g (yield 23%) of the expected product.
"H NMR (400 MHz, CDCls) 8 ppm: 0.8 (m, 4H), 1.3 (s, 12H), 3.8 (m, 1H), 7.1 (dd,
15 J=7.6,2.2 Hz, 1H), 7.3 (m, 1H), 7.4 (d, J=7.0 Hz, 1H), 7.5 (d, J=2.0 Hz, 1H).
ESI/MS (m/e, %): 260 [(M+1)*, 100]

intermediate 26
HoN

{

Ay

20 6-(Benzyloxy)-5-phenylpyridin-3-amine
A. 2-(Benzyloxy)-3-iodo-5-nitropyridine
To a solution of 3-iodo-5-nitropyridin-2-of (0.011 mol, 3 g) in 30 mi of toluene, 2.5 mi of
(bromomethyl)benzene and 5.1 g of Ag2CO3 was added. The mixture was stirred at 70°C
for 6h. The crude was filtered through Celite and washed with ethyl acetate. The solvent
25 was evaporated affording 3.6 g (yield 90%) of the expected product.
'H NMR (300 MHz, CDCl,) & ppm: 5.56 (s, 2H), 7.33 - 7.46 (m, 3H), 7.46 - 7.54 (m,
2H), 8.84 (d, 1H), 9.03 (d, 1H).

B. 2-(Benzyloxy)-5-nitro-3-phenylpyridine
30 Obtained (0.3 g, yield 70%) following the procedure described in Intermediate 2 (step A),
starting with 2-(benzyloxy)-3-iodo-5-nitropyridine (1.4 mmol, 0.5 g).



25 6-(2-Fluorophenyl)pyridin-3-amine Obtained (0.210 g, yield 31%) following the procedure described
in Intermediate 39, starting with 6-chloropyridin-3-amine (3.50 mmol, 0.45 g), 2-fluorophenylboronic
acid (6.94 rnmol, 0.97 g). ESI/MS (m/e, %): 189 [(Mil)+, 1001. 30 Intermediate 51 WO
2009/021696PET MP2AG86004S73 -65 -  6-(2,6-Difluorophenyl)pyridin-3ramiredosactisree neck round
bottle flask, to a mixture of 1,3-difluorobenzene (23 g4 mmol, 2.29 5 ml) in THF (30 ml) at -78C under
argon atmosphere, a solution of n-BuLi (10.2 ml) in TM.; (2.5M) was added. The mixture was stirred at
-78C for 30 minutes'angvikeBob Wi, eotes @ pRPE 58\ EoRuloN Y ZNSA2niba iy B4 THE((HEM) was

added drop wise a rg ﬁé%(q]%% 19%%?%{@(3 | t. this temperature for 20 minutes. A solution of

6-bromopyridin-3-a THF (20 ml) and Pd(PP113)4 (1.16 mmol, 1.3 g) were
added 10 respectively and the crude mixture was heated at 40C overnight. The solvent was

evaporated anpl @ erdexyHziptienypgrigdiaching reverse phase chromatography eluting with a

ggtg:g'\)"eso Y aﬁa{ﬁmqaéf m&zzygemw }. mnexmeﬁtmowgt 8 ik MR @00 MHz,

15ESUMS (mréhz%g Q%?f%-,\?ﬁé)fﬁ @PquQ([)gGFrﬁeg ng gdgec?i:%Th?e >&uré wla%)lheat2 é é?gi'r%)

for 4 hours. The crude was filtered through Celite and washed with ethanol. The solvent
was evaporated, ethyl acetate was added and was washed with NaHCO3 4% agueous
solution, water and brine. The crude was purified by chromatography eluting with
10 DCM/MeOH mixtures affording 0.22 g (yield 79%) of expected product.
ESI/MS (m/e, %): 277 [(M+1)*, 100).

Intermediate 27

OMe
/=N /:<
\ \_ 7

15 5-Bromo-2-(3-methoxyphenyl)pyridine
In a schlenck tube, a mixture of 2,5-dibromopyridine (2.11 mmol, 0.500 g), 3-
methoxyphenylboronic acid (2.11 mmol, 0.321 g), PdCl,dppf.DCM (0.21 mmol, 0.172 g),
Cs,CO; (6.33 mmol, 2.063 g) in a dioxane/water 4:1 mixture (14.5 ml) was heated at
100°C for 14 hours, under argon atmosphere. The solvent was evaporated and the crude
20 mixture was extracted between water and ethyl acetate. The solid residue was purified by
chromatography over SiO; eluting with hexane/ethyl acetate mixtures affording 5-bromo-
2-(3-methoxyphenyl)pyridine (0.242 g, yield 43%) as major product and 2-bromo-5-(3-
methoxyphenyl)pyridine (0.039 g) as minor product.
& 'H NMR (300 MHz, CDCly): 3.89 (s, 3H), 6.97-7.00 (m, 1H), 7.35-7.40 (t, 1H), 7.50-
25 7.63 (m, 3H), 7.85-7.88 (m, 1H), 8.73 (s, 1H).
ESI/MS (mle, %): 264 [(M+1)*, 100], 266 [(M+1)", 97].

Intermediate 28

QOEt
==N

\_7
5-Bromo-2-(3-ethoxyphenyl)pyridine
30 Obtained (0.977 g, yield 45%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (8.44 mmol, 2.0 g), 3-ethoxyphenylboronic acid (8.44
mmol, 1.40 ).



6-(2-(Trifluoromethyl)phenyl)pyridin-3-amine 20 Obtained (2.05 g, yield 59%) following the procedure
described in Intermediate 27, starting with 6-bromopyridin-3-amine, 2-(trifluoromethyl)phenylboronic
acid. ESI/MS (m/e, %): 239 [(M+1)+, 100]. Intermediate 53 25 Methyl 2-amino-5-fluorobenzoate A
solution of 2-amimes&fixepebenzoic acid (9.29 mmol, 1.4409) in a mixturereiti@iviaRks (3N, 30 ml)
was heated at 100C overnight. The solvent was evaporated and the crude mixture was extracted
between DCM and K2CO3 saturated aqueous solution. The organic phase was evaporated and the

crude mixture wgspniifieesby RLOBEG ARl AR 800Mthehgxanp @ty sodiateHyixtures

affording 0.650 3% d 42%) of ected pr % cf, 0 T 81006573 - 66 -
81H NMR (200 %r 2 éBél%)S*?s;g %j HS',“S. 39 ﬁi?%yx%d%% ng% . &EE}}‘%D%%% '(r%%%l-@, 7.5
(dd, J=9.8, 3.1 HESIVE (@M 378/ EVed) 11R9IREQIM+ DOAT intermediate 54 5 Ethyl |
2-aminobenzoate To a solution of 2-aminobenzoic acid (7.29 mmol, 1.09) in ethanol (20 ml), H2304
(45 mmol, :)2.5'5[29 Wg&ﬁg%d and the mixture was refluxed for 20 hours. The solvent was evaporated
and the cride residue was dissolved in water. The solution neutralised with 10 6N NaOH aqueous
solution and extracted with CHCI3. The organic phase was evaporated affording 0.939 g (yield 78%)
k \ (t, 31-1), 4.33 (q, 2H), 5.74 (s, 2H),
6.61-6.66 (m, 211), 7.26 (t, 111), 7.88 (d, 1H). Intermediate 55

5-Bromo-2-(3-ethoxyphenyl)-3-methylpyridine
Obtained (1.30 g, yield 37%) following the procedure described in Intermediate 27,
starting with 2,5-dibromo-3-methylpyridine (11.96 mmol, 3.0 g), 3-ethoxyphenylboronic
10 acid (11.96 mmol, 1.98 g).
& '"H NMR (300 MHz, CDCl): 1.43-1.47 (t, 3H), 2.45 (s, 3H), 4.06-4.13 (q, 2H), 6.92-
6.95 (dd, 1H), 7.05 (s, 1H), 7.09-7.12 (d, 1H), 7.34-7.40 (t, 1H), 7.68 (s, 1H), 8.41 (s,
1H).
ESIMS (mle, %): 292 [(M+1)*, 100], 294 [(M+1)", 97].

15 Intermediate 30
Et
=N
8r \ /

5-Bromo-2-(3-ethoxyphenyl)-4-methylpyridine
Obtained (1.14 g, yield 49%) following the procedure described in Intermediate 27,
starting with 2,5-dibromo-4-methylpyridine (7.97 mmol, 2.0 g), 3-ethoxyphenylboronic acid
20 (7.97 mmol, 1.32 gl).
& 'H NMR (300 MHz, CDCls): 1.42-1.46 (t, 3H), 2.45 (s, 3H), 4.08-4.15 (q, 2H), 6.94-
6.97 (dd, 1H), 7.32-7.38 (1, 1H), 7.48-7.52 (m, 2H), 7.57 (s, 1H), 8.68 (s, 1H).
ESIMS (mle, %): 292 [(M+1)*, 100], 294 [(M+1)", 97].

intermediate 31

R OEt

—=N
25 B‘“<\ />'2 §

5-Bromo-2-(3-ethoxy-2-fluorophenyl)pyridine

Obtained (1.18 g, yield 47%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (8.44 mmol, 2.0 g), 3-ethoxy-2-fluorophenylboronic acid
(8.43 mmol, 1.55 g).



15 Ethyl 2-amino-5-methylbenzoate Obtained (5.83g. yield 88%) following the procedure described in
Intermediate 54, staffing with 2-amino-5-methylbenzoic acid (151.16 mmol, 5.58 g). 8 1H NMR
(300 MHz, CDCI3): 1.38 (t, 3H), 2.23 (s, 3H), 4.33 (g, 2H), 5.55 (s, 211), 6.59 20(d, 111), 7.09 (dd,
111), 7.67 (d, 226880086 (m/e, %): 180 [(M+1)., 1001. Intermediate 56 BthyEP2008/006573
2-amino-6-methylbenzoate 25 Obtained (0.342 g, yigjd 12%) following the procedure described in
Intermediate 55, starting with 2-amino-6-methylbenzoic acid (13.23 mmol, 2 g). 8 1H NMR (300 MHz,

CDC13): 1(-37-154&%/%@32%%,cﬁiﬁla)élﬁ&a%flar()qfxzsuqﬁzaa Qm}s aa,-n)aﬁ.mea@smm,/zn),
7.05-7.10 (t, 111). ESI , J0): +,,230 09/021696PCDEP2008/006573 - 67 -
pl\ﬂginyyl\q;)amo(@)awgw Hﬁ ﬂ% 9%7Wq 3

Intermediate 57 C o;grop enzoate In a schlenck tube, a mixture of methyl
2-amino-5-bromBBEMEdEE(¥3: 29GHM51 ld%\é]; 5 cyclopropylboronic acid (112.92 mmol, 9.700g),
K3PO4 (144. )xtenmediad® 330), Pd (Ac0)2 (3.47 mmol, 0.780 g), P(Cy)3 (7.85 mmol, 2.29) in toluene

(170 ml) and water (10 ml) was heated for 2 hours at 100@gunder nitrogen atmosphere. The reaction
mixture was filtered through celite and the orgras separated and evaporated affording
7.34g (yield 77%) of the expected product. \_7
5 F
5-Bromo-2-(5-ethoxy-2-fluorophenyl)pyridine
Obtained (1.18 g, yield 47%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (8.44 mmol, 2.0 g), 5-ethoxy-2-fluorophenylboronic acid
(8.43 mmol, 1.55 g).
10 & 'H NMR (300 MHz, CDCls): 1.42 (t, 3H), 4.08 (g, 2H), 6090 (m, 1H), 7.07 (id, 1H),
7.51 (m, 1H), 7.72 (dd, 1H), 7.87 (dd, 1H), 8.76 (d, 1H).
ESI/MS (mle, %): 296 [(M+1)", 100].

Intermediate 33
OMe

el
Br \ /

15 5-Bromo-2-(3-methoxyphenyl)-3-methylpyridine
Obtained (1.00 g, yield 23%) following the procedure described in Intermediate 27,
starting with 2,5-dibromo-3-methylpyridine (15.94 mmol, 4.0 g), 3-methoxyphenylboronic
acid (15.93 mmol, 2.42 g).
& "H NMR (300 MHz, CDCl,): 2.35 (s, 3H), 3.85 (s, 3H), 6.96 (m, 1H), 7.06 (m, 2H),
20 7.36 (t, 1H), 7.74 (s, 1H), 8.57 (s, 1H).
ESIMS (m/e, %): 278 [(M+1)*, 100].

Intermediate 34
=N

F
5-Bromo-2-(2-fluorophenyl)pyridine
25 Obtained (0.534 g, yield 50%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (4.22 mmol, 1.0 g), 2-fluorophenylboronic acid (4.22
mmol, 2.42 g).
ESI/MS (m/e, %): 252 [(M+1)*, 100}.
Intermediate 35



1051H NMR (300 MHz, CDCI3): 0.48 - 0.66 (m, 2H) 0.75 - 0.95 (m, 2H), 1.80 (s, 1H), 3.86 (s, 3H),
5.56 (s, 2H), 6.59 (d, J=8.50 Hz, 1H), 7.03 (dd, J=8.50, 2.15 Hz, 1H), 7.60 (s, 1H). ESI/MS (m/e, le):
192 [(M+1)+, 871. Intermediate 58. 15 tert-Butyl 2-amino-3,5-dimethylbenzoate A.
3,5-Dimethy1-8«2@&demighsoroacetamido)benzoic acid  Obtained (3.44 g y@ishik2fisfollowing the
procedure described in Intermediate 11 (step 20 A)gfarting with 2-amino-3,5-dimethylbenzoic acid
(18.16 mmol, 3g). 5111 NMR (200 MHz, DMSO-d6): 2.16 (s, 3H), 2.33 (s, 3H), 7.36 (d, J=1.95 Hz, 1H),
7.54 (d, J=1.95 Hz, 1H), 10.87 (s, 1H) 12.98 (s, 1H). ESIIMJ (m/e, %): 262 [(M+1)+, 100]. B. tert-Butyl

3,5-dimethy1-2-(2,2,2-trifluoroacetamido)benzoata 95 &%tained (2.10 g, yield 50%) following the
procedure described in Intermediate 11 (stepy B\ SiAT ith
3,5-dimethy1-2-(2,2,2- trifluoroacetamido)benzoic aci¢’(13.17 mmol, 3.44 g) 5111 NMR (200 MHz,

DMSO-d6): 1. 4%@%%;@@,@ 3EBefe gﬁ%@% (il J=1.95 Hz,1H), 7.41 (d, J=1.95 Hz, 1H),

10.93 (s, 1H). 3 % 3108 C tert- Bu | 2 a iNo- 3 O d mze,thylbenzoate WO
2000/0216961BtFNED /80884268 O'B‘B'fﬁiﬁ'é%l %‘/‘9‘{5‘39%51 §§/3 B‘Fowmg fié& procedure
described in Istatimgditte, 3-Histem)ideetiAgvitmeobrt- @gin—ﬂuoro5-!sopropoxypheny!boromc
3,5-dimethy1- gcg_ 4P easE ! |do)benzoate (6.62 mmol, 2.10 Q). 8 'H NMR (200 MHz,

CDCI3): 1.53 (s, Egs%z 07 o3 AR 5+ 36, 6:24 (5 2H), 7.005(s, 1H), 7.37 (s, 1H)

Intermediate 36
~
N,

\__7/

5-Bromo-2-(3-isopropoxyphenyl)-3-methylpyridine
10 Obtéined (0.731 g, yield 45%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (4.22 mmol, 1.0 g), 2-fluoro5-isopropoxyphenylboronic
acid (4.22 mmol, 0.836 g).
ESI/MS (m/e, %): 306 [(M+1)*, 100].

Intermediate 37

E
==N e

15 v/ L/
5-Bromo-3’-fluoro-2,4’-bipyridine
In a schlenck tube, a mixture of 2,5-dibromopyridine (2.11 mmol, 0.500 g), 3-fluoro-4-
(tributylstannyl)pyridine (2.32 mmol, 0.896 g), PdCI,(PPh;); (0.21 mmol, 0.148 g), Cul
(0.43 mmol, 0.080 g) in DMF (5 ml) was heated at 130°C for 12 hours, under argon
20 atmosphere. The solvent was evaporated and the crude mixture was extracted between
water and ethyl acetate. The solid residue was purified by chromatography over SiO,
eluting with DCM/methanol mixtures affording 0.330 g (vield 62%) of the expected
product.
& 'H NMR (300 MHz, CDCIs): 7.82-7.85 (d, 1H), 7.94-8.02 (m, 2H), 8.54-8.59 (m, 2H),
25 8.82 (s, 1H).
ESIMS (mle, %): 253 [(M+1)", 100].

Intermediate 38
-0
Br
\ 7\



ESI/MS (m/e, %): 222 [(M+1), 83]. Intermediate 59. uu, Ethyl 2-amino-5-(trifluoromethyl)benzoate
10A. Tert-butyl 4-(trifluoromethyl)phenylcarbamate A mixture of 4-trifluoromethylaniline (40 mmol, 5
ml), di-tert-butylcarbonate (40 mmol, 8.7 g), 1N solution of aqueous NaOH (20 ml) in THF (20 ml) was
stirred at roonvenperatsse for 12 hours. di-tert-butylcarbonate (20 mmol péRrppodsbestation of
aqueous N1aOH (20 ml) were added and the mixtuggwas stirred at room temperature for 24 hours.
The solvent 15 was evaporated and EtOAc was added. The solution was washed with 2N HCI aqueous
solution and Biizesres dpgAdcN2PaIpieazinbie crude mixture was purified by chromatography over SiO2

SR 300 MR % ' gl idheemeartedproduct.  811-|
cluing Wit Rl QAR BRI RIS S Ade etk e inadmaaated produc

_ I JOH), 7.69-7.7 1H), 8.22 & 1H) 8.35-8.3 (d, 1H). ESI/MS
(m/e, %): 26Bsfeﬂilpgwt,hl%)é'ﬂ'tB‘.’rQ?@é'i'f’-'Bﬁt@z%EVBBn(glgﬁg:nzég-r h ?ﬁbagr R@trr%z/ﬁgeéﬁégic acid In at
three round baiftheln@eB7igisk, a mixture of tert-butyl 4-(trifluoromethyl)phenylcarbamate (11.5 mmol,
3.00) andJMD%élﬁg.(}nr,‘g.m@? e m}hr)+§mdrous ethyl ether 25 (70 ml) was cooled at -78C. A
solution of n-BuLi 2.5M (34.4 mmol, 13.8 ml) in hexanes was slowly added over 20 minutes at -65C.
After 10 minufBtegped , e mixture was heated at -10C and stirred for 2 hours. The solution was
cooled to -78C and dried CO2 was bubbled for 1 r apd.then heated to room temperature.
Saturated NH4Cl agueous solution (35 ml) w 0 xtracted with diethyl ether. The organic
phase was 30 evaporated and the crude mixture was purified by SiO2 eluting with DCM/MeOH
mixtures affordiBgoma-g-@ i sk meinigideed product. 811-1 NMR (300 MHz, CDCI3): 1.52 (s,
OH), 3.54(S, L)kl EbbfsolblocbBRifadihbl)2 8emriE 0.600 )12 AOrREHEy oA

200910216060 4 HE00%BPG5 25 - ol YAMHRAY R, EFellioit bto MO JGe EH i
2-amino-5 Jtrifftioromer yhbenZoate _ 4 and the solid
dioxane (12 ml) was heated at 110°C overnight. The solvent was evaporated and the soli
residue was extracted between water and ethyl acetate. The organic phase was
evaporated and the crude residue was purified by chromatography over SiO; eluting with
hexane/ethyl acetate mixtures affording 0.466 g (vieid 56%) of the expected product.
15 ESIMS (mle, %): 253 [(M+1)", 100], 255 [(M+1)*, 97].

intermediate 40

OMe
==N
Br
5-Bromo-6-(3-methoxyphenyl)pyridin-3-amine
A mixture of Intermediate 16B (0.84 mmol, 0.257 g), ZnBr; (0.17 mmol, 0.038 g) and PY/C
20 10% (0.08 mmol, 0.016 g) in ethyl acetate (5 ml) was stirred for 20 hours under hydrogen
atmosphere. The catalyst was filtered off and the solid thoughtfully washed with warm
ethanol. The filtrate was evaporated and the crude was purified by chromatography over
SiO, eluting with DCM/methanol mixtures and affording 0.170 g (yield 73%) of the
expected product.
25 5 "H NMR (300 MHz, CDCls): 3.86 (s, 3H), 6.91-6.95 (m, 1H), 7.17 (s, 1H), 7.20-7.23
(d, 1H), 7.31-7.37 (m, 2H), 8.11 (s, 1H).
ESIMS (m/e, %): 279 [(M+1)", 100}, 281 [(M+1)*, 100].

Intermediate 41
OCF,

=

30 5—Methyl=6w(3-=(triﬂuoromethoxy)phenyl)pyridin-3-amine



A mixture of 2-(tert-butoxycarbonylamino)-5-(trifluoromethyl)benzoiC acid (7.21 mmol, 2.2 g), H2SO4
(36 mmol, 1.92 ml) in ethanol (25 ml) was stirred at 100C for 16 hours. The 5 solvent was evaporated,
water was added, pH was taken to 6 and extracted with CHCI3. The crude mixture was purified by
chromatograpwooxes/@026eluting with DCM/MeOH mixtures and affording O162rep¢yimiei 41 %) of the
expected product. 8 'H NMR (300 MHz, CDCI3): 1.38-1.43 (t, 3H), 4.32-4.39 (q, 211), 6.10 (bs, 2H),
6,686.71 (d, 1H), 6.44-6.47 (d, 1H), 8.14 (s, 1H). 10ESI/MS (m/e, %): 234 [(M+1)+, 100]. Intermediate
60 H2NICI A 3.Methyl-5-nitr&l-(SiEhiQepomEtHBNgisHBAMYBiicin-3-amine A,

2-Chloro-3-iodo-5-nitfo yridine 1 ixture of 3-iQqdo-5-ni rigin=2rQl(37. , POCI3
(86,47 mmol,?%ﬂ'\%‘i[) g) %Ig'%ig%ﬁiw g%% %%%@%e%%ﬁf%ﬁo%%!ﬁi%%}nder argon

atmosphere. Faetingixturétivas E6E1E9-3te8-Bomiporadine, pddiel sidiPover'ifed-Haterdind
extracted withgirlaerRenasaprenlhBorsgianidd@asenwas, Wasiged with water, NaHCO3 aqueous

solution and bri ,Ive,p Was oraggel and the crude mixture was 20 purified by
chromatogfaph;%\ge—:Mt%%f 'elﬁ}tina ﬁg\ﬁﬂe‘mc mﬁd resglffor ing 7.32 g (yield 69%) of the expected

product. 811-1 NiIR (ol aiyr e e aspetROXYIRNgMGRYNE T gmin
2-Chloro-5-nitamiiftifoBenetyigkiiadel feldwinadbh piskediye deserikas i dtermediate 7

2'°h'°r°'3'i°d&lfr§'c@§£%3(£iﬂi99 (TR Wnes-HaRS RRonathithifudraifstnoryshtBugypaidionyl)asetate
(8.79 mmol, 1.12 ml) and Cul <2.64 mmol, 0.5 g) in DMF (30 ml) was heated at 70C for 3 hours under
argon atmospﬁdé?g.ni\ﬂ'g’ghgllzgg-'diquoro-2-(quorosuIfonyl)acetate 4.40 mmol, 0.6 ml) was added and
the mixtur® was HEAMRLIDMidE, CORbUR 291t 30lvESead By dpt et Bint 3P énrlide MiXture was
extracted betwe%l‘ gmyb@gq@tﬂﬁnd water. The crude mixture was purified by 30 chromatography
over Si02 eluﬂngeévrvgh h ')3(3 e/DCM mixtures affording 1.199 (yield 30%) of the expected product. 'H
NMR (300 M ?, %ﬂ‘?? .82 (s, 1H), 9.41 (s, 1H). C. 6-Chloro-5-(trifluoromethyppyridin-3-amine

==N,

"\ ¢
>

15 5-Cyc|opropyl-6-(3-methoxypheny|)pyridin-3-amine
Obtained (0.1 g, yield 68%) following the procedure described in Intermediate 27, starting
with 5-bromo-6-(3-methoxyphenyl)pyridin-3-amine (Intermediate 40) (0.61 mmol, 0.172 g),
2-cyclopropyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (0.68 mmol, 0.123 ml).
5 'H NMR (300 MHz, CDCl,): 0.65-0.69 (m, 2H), 0.91-0-95 (m, 2H), 3.61-3.66 (m, 1H),
20 3.85 (s, 3H), 6.55 (s, 1H), 6.88-6.92 (dd, 1H), 7.15-7.21 (m, 2H), 7.30-7.35 (t, 1H), 7.98
(s, 1H).
ESIMS (mle, %): 241 [(M+1)*, 100].

Intermediate 43
L
H,N \ /

6»(3-Isopropoxyphenyl)—s-methylpyridin-3-amine
A. 2-(3-isopropoxyphenyl)-3-methyl-5-nitropyridine
Obtained (1.03 g, yield 82%) following the procedure described in Intermediate 27,
starting with 2-bromo-3-methyl-5-nitropyridine (4.61 mmol, 1.0 g), 3-
30 isopropoxyphenylboronic acid (4.61 mmol, 0.83 g).

25



WO 2009/021696PCT/EP2008/006573 - 70 - A mixture of 2-chloro-5-nitro-3-(trifluoromethyl)Pyridine
(5.25 mmol, 1.19 g), ZnBr7 (1.05 mmol, 0.2009) and 5% Pt C) (1.58 mmol, 0.31 g) in ethyl acetate (50
ml) was stirred for 20 hours under hydrogen atmosphere. The catalyst was filtered off and the solid
was washed with wagmreebethanol. The solvent was evaporated affording toe/expegtecsproduct 5
(0.95g, yield 92%).  81FINMR (300 MHz, DMSO-dg): 5.59 (bs, 1H), 7.37 (s, 11.1), 7.92 (s, 1H).
Intermediate 61 tert-Butyl 2,5-dichlorobenzoate 10 Obtained (1.649, yield 61%) following the

procedure describpcprETmHialeDid,{Siem B stuingvigh32ip-dliehinselenaeis A07(98.5 mmol, 2.0

g). 511-1 NMR ( 6 Y ESI/MS (m/e, %): 247
[(M+1)+, 1001, ; QRW:}ZG%%D%Z]) #?e;'(r?g?ate Z\ﬁ_l'g_::rTé mgBﬁtyl%%l; é-l)nethylbenzoate 0C)btalned
(1.05g. yield 86%$ibiRWYR) ¥k FdEdM e #cribed in Intermediate 61 starting with
2-lodo-3-methylbem0i-gLisloErSFoRYpdn gl P5an et iyipyNthn(2GenMelz, DMSO-de): 1.49-1.62 (m, 9H),

2.43 (s, 3H)., r%%me%%ate 03:5;3/ W 0/&)0\)3 ?‘% #M +r&$d&r@%4&§5é@ﬁqﬁé$n@%l§§ fert-Butyl

2-bromo-3-fi d(1l % f
Intermedlateugﬁr%%?ﬁr?@(\ﬂ}ﬁﬂ Qfgfgmagyﬁ 8@6@%8&0%32(%51 % FEYE)?PCE %F% el

mmol, 1.03 g).
& "H NMR (300 MHz, CDCl5): 1. 34 (s, 6H), 2.29 (s, 3H), 3.66 (s, 2H), 4. 57—4 63 (m,
1H), 6.86-6.90 (m, 2H), 7.01-7.04 (m, 2H), 7.26-7.32 (m, 1H), 8.02 (s, 1H).
10 ESI/MS (mle, %): 243 [(M+1)", 100].
intermediate 44
NH,
vy
3-(5-Amino-3-methylpyridin-2-yl)benzamide
A. 3-(3-Methyl-5-nitropyridin-2-yl)benzamide
15 Obtained (0.225 g, yield 95%) following the procedure described in Intermediate 27,
starting with 2-bromo-3-methy!-5-nitropyridine (0.92 mmol, 0.200 g), 3-carbamoylphenyl
boronic acid (0.92 mmol, 0.152 g).
ESI/MS (mle, %): 258 [(M+1)*, 100].
B. 3-(5-Amino-3-methylpyridin-2-yl)benzamide
20 Obtained (0.135 g, yield 65%) following the procedure described in Intermediate 7
(process 2) (step D), starting with 3-(3-methyl-5-nitropyridin-2-yl)benzamide (0.913 mmol,
0.235g).
ESIMS (mle, %): 228 [(M+1)*, 100].

Intermediate 45
OMe

=N

25 CFs
6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-amine
Obtained (0.077 g, yield 28%) following the procedure described in Intermediate 27,
starting with Intermediate 60 (1.02 mmol, 0.200 g), 3-methoxyphenylboronic acid (1.22
mmol, 0.185 g) in the microwave oven for 60 minutes.
30 & 'H NMR (300 MHz, CDCly): 3.85 (s, 3H), 6.94-7.06 (m, 2H), 7.27-7.36 (m, 2H), 8.25-
8.29 (m, 2H).



WO 2009/021696PCT/EP2008/006573 -71 - ESI/MS (m/e, %): 275 04+1y, 10011 277 [(M+1)+, 97].
Intermediate 64 | Br 5 Ethyl 2-(6-bromo-5-methylpyridin-3-ylamino)-5-methylbenzoate Obtained
(0.050 g, yield 25%) following the procedure described in Intermediate 16 starting with ethyl
2-amino-5-meM@iReNpaEi® (0.56 mmol, 0.1009) and 2-bromo-5-iodo-3- nistiisEpindeiees(:.0 mmol,
0.166 g). ESUMS (m/e, %). 349 [(M+1)+, 1001, 351 M+1)+, 100). 10 Intermediate 65 CI
2-(6-Bromopyridin-3-ylamino)-5-chlorobenzoic acid A mixture of 6-bromopyridin-3-amine (27.27 mmol,
4.70 g), 2,5-dichEsHeus fmdec %kiaeed(éui B41®hol, 10.38 g), Cu (2.71 mmol, 0.2 g), Cu20 (1.36 mmol,
0.2 g) and K2fatadediatd 48mol, 7.5 g) in 1,2-dimethoxiethane (40 ml) was heated in a microwave
oven at 130C for 14 hours, under nitrogen atmosphere Waler was added and the mixture was filtered
through celite and extracted with AcOEt. The or e was washed with saturated K2CO3
aqueous solution and brine. The solvent was?&v 0 afford 3.08 g (yield 20 31%) of the
expected product. ESI/MS (m/e, %): 327 [(M+1)/, 77], 829 [(M+1)+, 1001, 331 [(M )+, 24].
6-(2-Fluoro-5-methoxyphenyl)-4-methylpyridin-3-amine

5 Obtained (1.225 g, yield 76%) following the procedure described in Intermediate 27,

starting with 6-chloro-4-methylpyridin-3-amine (7.01 mmol, 1.000 g), 2-fluoro-5-
methoxyphenylboronic acid (7.01 mmol, 1.191 g).

ESIMS (m/e, %): 233 [(M+1)*, 100].
Intermediate 47

PN

HaN \ /
10
3-(5-Amino-3-metnyipyridin-Z-yi}-N,N-dimethyibenzamide
A. N,N-Dimethyl-3-(3-methyl-5-nitropyridin-2-yl)benzamide
Obtained (0.620 g, yield 94%) following the procedure described in Intermediate 27,
starting with 2-bromo-3-methyl-5-nitropyridine (2.30 mmol, 0.500 g), 3-(dimethyl-
15 carbamoyl)phenylboronic acid (2.33 mmol, 0.450 g).
ESI/MS (m/e, %): 286 [(M+1)*, 100].
B. 3-(5-amino-3-methylpyridin-2-yl)-N,N-dimethylbenzamide
Obtained (0.440 g, yield 75%) following the procedure described in Intermediate 7
(process 2) (step D), starting with N,N-dimethyl-3-(3-methyl-5-nitropyridin-2-yl)benzamide
20  (2.30 mmol, 0.657 g).
5 "H NMR (CDCly): 2.28 (s, 3H), 3.01 (s, 3H), 3.11 (s, 3H), 3.70 (s, 2H), 6.90 (s, 1H),
7.37-7.53 (m, 4H), 8.02 (s, 1H).
ESI/MS (m/e, %): 256 [(M+1)*, 100].
Intemediate 48

OMe
=N
w4
25

6-(3-Methoxyphenyl)-5-methylpyridin-3-amine
A. 2-(3-Methoxyphenyl)-3-methyl-5-nitropyridine



Intermediate 66 2-(6-bromo-5-methylpyridin-3-ylamino)-5-chlorobenzoic acid WO
2009/021696PCT/EP2008/006573 - 72 - Obtained (0.51 g, yield 24%) following the procedure
described in Intermediate 13 starting with 6-bromo-5-methylpyridin-3-amine (5.35 mmol, 1.0 g) and
2,5-dichlorobemad@aizi¢%0.68 mmol, 2.04 g). ESI/MS (m/e, %): 341 [(MPOHERASB43EM+1)+, 100),
345 [(M+1), 24]. 5 Intermediate 67 2-(6-Bromo-5-meghylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.51 g, yield 20%) following the procedure described in Intermediate 13 starting with
6-bromo-5-mePRIARRRIF-43a il 78miviPvingats amrederiofssstipranpIdBieraRIBEaETd (15.36
mmol, 2.62 g).ska8illylS (itre, %2)bddiofg\hethyl1D0ilroBRRIH@+ 118,87 . Imevmned®mte 68),15 3-

2-(6-Bromo-6-mathyipvidinssrailamineipeszpinacidi@pfained (0.17 g, yield 14%) following the
procedure described in Intermediate 1 startingﬁwit - romo-5-met£%Ip_yridin-3-amine (2.70 mmol, 0.5
' 7

h
D 2. bromeb BBk L 35, TN RIS (B e S AT 20007 06 KN Lot

97). 20 Intérmediaf 69, 1 H), 8.39 (d, J=1.95 Hz, 1 H), 9.33 (d, J=3.12 Hz, 1 H).
ESI/MS (m/e, %): 245 [(M+1)*, 95].
B. 6-(3-Methoxyphenyl)-5-methylpyridin-3-amine
Obtained (2.12 g, vield 100%) foliowing the procedure described in Intermediate 7
(process 2) (step D), starting with 2-(3-methoxyphenyl)-3-methyl-5-nitropyridine (9.83
10 mmol, 2.40 g).
5 '"H NMR (200 MHz, CDCly): 2.29 (s, 3H), 3.50 - 3.77 (m, 2H), 3.84 (s, 3H), 6.89 (d,
J=2.73 Hz, 2H), 6.94 - 7.13 (m, 2H), 7.17 - 7.44 (m, 1H), 8.02 (d, J=2.34 Hz, 1H).
ESI/MS (m/e, %): 215 [(M+1)", 95].

intermediate 49
cl,

: =N
15 HZN—@@
6-(2-Chlorophenyl)pyridin-3-amine
Obtained (0.800 g, yield 76%) following the procedure described in intermediate 27,
starting with 5-bremopyridin-2-amine (5.78 mmol, 1.0 g), 2-chiorophenylboronic acid (6.94
mmol, 1.08 g).
20 & '"H NMR (200 MHz, CDCl,): 3.80 (s, 2H), 7.03-7.07 (d, 1H), 7.27-7.34 (m, 2H), 7.43-
7.49 (m, 2H), 7.56-7.59 (d, 1H), 8.20 (s, 1H).
ESI/MS (m/e, %): 205 [(M+1)*, 100].

intermediate 50
F
S
PN\ 7/

25 6-(2-Fluorophenyl)pyridin-3-amine
Obtained (0.210 g, yield 31%) following the procedure described in Intermediate 39,
starting with 6-chloropyridin-3-amine (3.50 mmol, 0.45 g), 2-fluorophenylboronic acid (6.94
mmol, 0.97 g).
ESIMS (m/e, %): 189 [(M+1)*, 100].
30 Intermediate 51



2-(2-Cyclopropoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane A.
1-Bromo-2-cyclopropoxybenzene 25 Obtained (1.86 g, yield 75%) following the procedure described in
Intermediate 25 (step A) starting with 2-bromophenol (9.25 mmol, 1.60 g). WO

2009/021696P&®6 HahaAB006573 - 73 - B. 2-Cyclopropoxyphenylboronicasid@itainges(0.245 g,
yield 14%) following the procedure described in Integmediate 25 (step B) starting with
1-bromo-2-cyclopropoxybenzene (6.90 mmol, 1.86 g). NMR (200 MHz, CDC13) 8 ppm 0.8 (m,
4H) 1.3 (s, 12 H) 3.8 (none, 2 H) 3.8 (m, 51H)69 m, NH) 7.2 (d, J=9.0 Hz, 1 H) 7.4 (m, 1 H) 7.6 (m,
1 H) ESI/MS (m/e, %): 261 [owily, 100] Intermedigte f @ 6-phenylpyridin-3-amine Obtained (71%
yield) following the procedure described in Intermediate 39 , Starting with 6- bromopyridin-3-amine and
phenylboronic acid. ESI/MS (m/e, %): 171 (M+1)+, 100) 15 Intermediate 71

6-(2,6-Difluorophenyl)pyridin-3-amine
In a three neck round bottle flask, to a mixture of 1,3-difluorobenzene (23.24 mmol, 2.29
5 ml)in THF (30 ml) at -78°C under argon atmosphere, a solution of n-BuLi (10.2 ml) in THF
(2.5M) was added. The mixture was stirred at -78°C for 30 minutes and then it was heated
to -50°C. A solution of ZnCl, (51 ml) in THF (0.5M) was added drop wise and the mixture
was stirred at this temperature for 20 minutes. A solution of 6-bromopyridin-3-amine
(11.56 mmol, 2.0 g) in THF (20 mi) and Pd(PPhs)4 (1.16 mmol, 1.3 g) were added
10 respectively and the crude mixture was heated at 40°C overnight. The solvent was
evaporated and the crude mixture was purified by reverse phase chromatography eluting
with a water-MeOH/AcN system affording 0.72 g (yield 30%) of the expected product.
& "H NMR (200 MHz, CDCls): 3.83 (s, 2H), 6.95-7.00 (m, 2H), 7.06-7.09 (d, 1H), 7.23-
7.32 (m, 2H), 8.24 (s, 1H).
15 ESI/MS (mle, %): 207 [(M+1)*, 100].

Intermediate 52

FaG
—=N

W/

6-(2-(Trifluoromethyl)phenyl)pyridin-3-amine
20 Obtained (2.05 g, vield 59%) following the procedure described in Intermediate 27,
starting with 6-bromopyridin-3-amine, 2-(trifluoromethyl)phenylboronic acid.
ESI/MS (mle, %): 239 [(M+1)*, 100].

intermediate 53
o}

F
OMe
NH.

2
25 Methyl 2-amino-5-fluorobenzoate
A solution of 2-amino-5-fluorobenzoic acid (9.29 mmol, 1.440 g) in a mixture of HCI/MeOH
(3N, 30 mi) was heated at 100°C overnight. The solvent was evaporated and the crude
mixture was extracted between DCM and K,COj; saturated aqueous solution. The organic
phase was evaporated and the crude mixture was purified by chromatography over SiO,
30 with hexanelethyl acetate mixtures affording 0.650 g (yield 42%) of the expected product.



3',5'-difluoro-2,4'-bipyridin-5-amine Obtained (50% yield) following the procedure described in example
34 (step A), starting with 6-bromopyridin-3-amine and 3,5-difluoro-4-(tributylstannyOpyridine.
20ESI/MS (m/e, %): 208 [(M+1)., 1001 Intermediate 72 25 2-bromo-5-cyclopropyl-3-fluorobenzoic
acid A. 3-c_ycleprapyazisdtuorobenzoic acid WO 2009/021696PCT/EP2008/0&%66s/@ss7# - Obtained
(16% vyield) following the procedure described in intgpnediate 8 (step A), staffing from
3-chloro-5-fluorobenzoic acid. ESI/MS (m/e, %): 179 [(M-1y, 100). 5 B.
2-bromo-5-cycloptdNKRB D MR (AR d® (F3H)s6Itinr20f, MO, (1=814. Bl6aMMol)dn dry THF (9
mL) under inert ginspheseiat 1808 3a 1AM gplution of sec-BuLi (8m1, 11.20mmol) was added
dropwise. Then gé%fnfgfgicyﬂwgﬁxlﬁbf uorobenzoic acid (0.69g, 3.83mmol) in dry THF (3 mt.)
was added dropwise a Estirr"é‘d or Th. Theén-a’solution of 1,2-dibromotetrachloroethane (5g, 10
15.48mmol) inrdepmadiate $4mL) was added dropwise for Ih and stirred for additional 20min. A white
suspension was obtained. The cooling bath was rem@ved and at -20C water (30 mL) and diethyl ether
(30 mL) were added. The organic layer was separatethgnd the agueous phase was acidified (until
pH:1) using a 2N aqueous solution of HCI (13

peded) and extracted with diethyl ether. The
organic phase was washed with water 15 and brine, dfled, filtered and concentrated in vacuo to afford
a mixture 1:1 Bfiic2expimcischeoaound and starting material (38% yield), which was used without

further purificatnn ol or GTY findherzlc Ml 1Y 28 Mot SR Mnemah6l (StRTINAk S 45 20
mmol, 2.5 ml) was added and the mixture was refluxed for 20 hours. The solvent was
evaporated and the crude residue was dissoived in water. The solution neutralised with

10 6N NaOH aqueous solution and extracted with CHCI;. The organic phase was evaporated
affording 0.939 g (yield 78%) of the expected product.
& 'H NMR (300 MHz, CDCl5): 1.38 (t, 3H), 4.33 (q, 2H), 5.74 (s, 2H), 6.61-6.66 (m, 2H),
7.26 (t, 1H), 7.88 (d, 1H).
intermediate 55

15
Ethyl 2-amino-5-methylbenzoate

Obtained (5.83 g, yield 88%) following the procedure described in Intermediate 54,
starting with 2-amino-5-methylbenzoic acid (151.16 mmol, 5.58 g).
5 'TH NMR (300 MHz, CDCls): 1.38 (t, 3H), 2.23 (s, 3H), 4.33 (q, 2H), 5.55 (s, 2H), 6.59

20 (d, 1H), 7.09 (dd, 1H), 7.67 (d, 1H).
o)
@i“\oa
NH

ESI/MS (m/e, %): 180 [(M+1)*, 100].
Intermediate 56
2

Ethyl 2-amino-6-methylbenzoate
25 Obtained (0.342 g, yield 12%) following the procedure described in Intermediate 585,
starting with 2-amino-6-methylbenzoic acid (13.23 mmol, 2 g).
& "H NMR (300 MHz, CDCls): 1.37-1.42 (t, 3H), 2.44 (s, 3H), 4.33-4.41 (q, 2H), 5.08
(bs, 2H), 6.52-6.54 (m, 2H), 7.05-7.10 (t, 1H).
ESIMS (m/e, %): 180 [(M+1)*, 100].



2-methy1-5-(3-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)pherwl)-1,3,4-oxadiazole A. Ethyl
3-iodobenzoate Obtained (75% vyield) following the procedure described in intermediate 10, starting
from 3-iodobenzoic acid. 25ESI/MS (m/e, /0): 277 [(M+1), 1001 B. 3-iodobenzohydrazide In a
schlenck tube,wonintwra&kethyl 3-iodobenzoate (1.80g, 6.52mmol) and hrdnazmendyeeate (3.18m1,
65.2mmol) in ethanol (25m1) was heated at 80C ovgrnight. The solvent 30 was evaporated and the
crude redissolved in DCM and washed with water and brine. The organic layer was dried, filtered and
concentrated wndahydiateiss to give the title compound as a white solid (88% yield). ESI/MS (m/e, %):
263 f(M+1)", 100) WO 2009/021696PCT/EP2008/006543 - 75 - C.

2-(3-iodophenvl)-5-methy1-1,3,4-oxadiazole /M a schighck tube, a mixture of 3-iodobenzohydrazide
(510mg, 1.95mmol) and 1,1,1- triethoxyethane (1 1, 60.53mmol) in acetic acid (15m1) was heated
at 150C for 3h. The 5 solvent was evaporated and € tedgde redissolved in ethyl acetate and washed

with 4% SOI““%{&EM%&Q&SW%%&BH NEoLRe organic layer was dried, filtered and concentrated
under vacuum to give the title compound as a white solid (92% yield). ES1/MS (m/e, %): 287 [(M+1)+,

1001 D. 2-miBtRyrEsrEiuRes & midumekmpiny $-amisBrBrasZ3AIB HEhs 4 7 MSh4! S9hdiazole 10
Obtained (62%yglepphowingatié (r:e2imeaeseobel KaRBidb dfnen2s BOE@IERdEaetg with
2-(3-iOdophenf)mth&%&ﬁ'ﬁ(@ﬁﬁiﬁgn%kbl%ﬁpl@lbéhli(ﬁ@ﬁ%lﬁéu& PRk () daH) 2.6 (s, 3

H) 7.5t J=7.(Hz, 1. H) 8.0 (t, J=74 Hz 1 H)8.2 (m,1H)8.4 (s 1H) 15 Intermediate. /4
S oromea-(o. S IoRdRuS 200 Anderdifobdumdadie ne feddhpn MEAMEWR S leq

described in IntepHgBdilie 2nd teapmRNIRRAISE MRTEPALARIDPIFIRYRRAEREH@ffording 7.34 g
2-(trifluorometiyyd)penyloarerigpaetdd product.
10 5 '"H NMR (300 MHz, CDCly): 0.48 - 0.66 (m, 2H) 0.75 - 0.95 (m, 2H), 1.80 (s, 1H), 3.86
(s, 3H), 5.56 (s, 2H), 6.59 (d, J=8.50 Hz, 1H), 7.03 (dd, J=8.50, 2.15 Hz, 1H), 7.60 (s,
1H).
ESI/MS (mle, %): 192 [(M+1)", 87].

Intermediate 58.
15

o] /I<
O
NH,

tert-Butyl 2-amino-3,5-dimethylbenzoate
A. 3,5-Dimethyl-2-(2,2,2-trifluoroacetamido)benzoic acid
Obtained (3.44 g, yield 72%) following the procedure described in Intermediate 11 (step
20 A) starting with 2-amino-3,5-dimethylbenzoic acid (18.16 mmol, 3g).
& "H NMR (200 MHz, DMSO-ds): 2.16 (s, 3H), 2.33 (s, 3H), 7.36 (d, J=1.95 Hz, 1H),
7.54 (d, J=1.95 Hz, 1H), 10.87 (s, 1H) 12.98 (s, 1H).
ESI/MS (m/e, %): 262 [(M+1)*, 100].
B. tert-Butyl 3,5-dimethyl-2-(2,2,2-trifluoroacetamido)benzoate
25 Obtained (2.10 g, vield 50%) following the procedure described in Intermediate 11 (step
B) starting with 3,5-dimethyl-2-(2,2,2-trifluoroacetamido)benzoic acid (13.17 mmol, 3.44
9).
8 'H NMR (200 MHz, DMSO-ds): 1.47 (s, 9H), 2.16 (s, 3H), 2.32 (s, 3H), 7.34 (d,
J=1.95 Hz,1H), 7.41 (d, J=1.95 Hz, 1H), 10.93 (s, 1H). -
30 ESI/MS (m/e, %): 318 [(M+1)", 100].
C. tert-Butyl 2-amino-3,5-dimethylbenzoate



20ESI/MS (m/e, %): 303 [(M+1)+, 100], 305[(M+1)+, 97]. EXAMPLES Example 1 25
5-cyclopropyl-2-(2-phenylpyrimidin-5-Ylamino)benzoic acid In a schlenck tube, a mixture of
Intermediate 8 (0.20g, 1.15mmol), Intermediate 21 (0.30, 1.15mmol), potassium carbonate (1.72
mmol, 0.238 giy@u@®q46 mmol, 0.008 g) and Cu (0 11 mmol, 0.007 g) ke DReEV¢Ho0ssvas heated at
130C overnight, under argon 30 atmosphere. The sgient was evaporated and the crude mixture was
purified over Si0O2 WO 2009/021696PCT/EP2008/006573 - 76 - eluting with CH2CI2/ MeOH mixtures
affording 0.1208t§me%(0f3yigldyial the/e otaidth dbenpovertire describéd iRe(r@OiNEHY] BMSO-d6) S

ppm 0.6 (s, 2 @,agr&l,); ) 2H) 7.7
1 1D 5.3 (0 Tl e, 9

332 [(M+1)+, fd@)géxample 2 10 2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-6-methylbenzoic acid
A. tert-Butyl 2-(65CYONMIRORQ-BHROMBhY: 11A3- 6.9bra5) SRt gIbe (e Stith §r24 GchtBnERlube, a
mixture of énter gdfﬁ e 1@7((15 3|$m1mol 0.502 g), cyclopropylboronic acid (1.63 mmol, 0.157 g), k3PO4

(4.52 mmol, 0. 9 ﬁ;@s J) w §%ﬁ g) and Pd(Ac0)2 (0.07 mmol, 0.015 g) in a mixture of
toluene/water 20°% n(ﬂf/ﬁv g 0C for 72 hours, under argon atmosphere. The crude
mixture was platesnediteiRer and extracted with ethyl acetate. The organic phase was dried over
MgSO4, filtered and the solvent removed to afford 0.51ﬁ g (83% of the yield) of the expected product.

FiC OEt
NHa
Ethyl 2-amino-5-(trifluoromethyl)benzoate
10 A. Tert-butyl 4-(trifluoromethyl)phenylcarbamate
A mixture of 4-trifluoromethylaniline (40 mmol, 5 ml), di-tert-butylcarbonate (40 mmol, 8.7
g), 1N solution of aqueous NaOH (20 ml) in THF (20 ml) was stirred at room temperature
for 12 hours. di-tert-butylcarbonate (20 mmol, 4.2 g). 1N solution of aqueous NaOH (20
ml) were added and the mixture was stirred at room temperature for 24 hours. The solvent
15 was evaporated and EtOAc was added. The solution was washed with 2N HCI aqueous
solution and brine and then evaporated. The crude mixture was purified by
chromatography over SiO2 eluting with hexane/EtOAc mixtures and affording 9.3 g (yield
90%) of the expected product.
& 'H NMR (300 MHz, DMSO-ds): 1.46 (s, SH), 7.69-7.72 (d, 1H), 8.22 (s, 1H), 8.35-8.38
20 (d, 1H).
ESI/MS (mfe, %): 263 [(M+1)*, 100}.
B. 2-(tert-butoxycarbonylamino)-5-{trifluoromethyl)benzoic acid
In at three round bottle neck flask, a mixture of tert-butyl 4-(trifluocromethyl)phenyi-
carbamate (11.5 mmol, 3.0 g) and TMDEA (34.4 mmol, 5.2 ml) in anhydrous ethyl ether
25 (70 ml) was cooled at -78°C. A solution of n-BuLi 2.5M (34.4 mmol, 13.8 ml) in hexanes
was slowly added over 20 minutes at -65°C. After 10 minutes at -78°C, the mixture was
heated at -10°C and stirred for 2 hours. The solution was cooled to -78°C and dried CO,
was bubbled for 1 hour and then heated to room temperature. Saturated NH,Cl aqueous
solution (35 ml) was added and extracted with diethyl ether. The organic phase was
30 evaporated and the crude mixture was purified by SiO, eluting with DCM/MeOH mixtures
affording 2.2 g (vield 85%) of the expected product.
§ *H NMR (300 MHz, CDCly): 1.52 (s, 9H), 3.54 (s, 1H), 7.73-7.76 (m, 1H), 8.35 (s,
1H), 8.567-8.61 (m, 1H), 10.30 (bs, 1H).



ESI/MS (m/e, %): 339 [(M+1), 1001 20 B.
2-(6-Cyclopropyl1-5-methylpyridin-3-ylamino)-5-methylbenzoic acid A solution of terf-butyl
2-(6-cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoate (1 52 mmol, 0.514 g) in TFA (5 ml)
was stirred at W3R ature for 30 minutes. The solvent was reduced GRERPIBEIEES pressure and
the crude mixture was purified by reverse phase chéematography using a 30% to 100% (Water-ACN)
gradient and affording 25 0.150 g (35% of yield) of the expected product. NMR (400 MHz,
DMSO-d6) 5 ppRSIMBEmec4n30fHiiM2 105 1RP1-1H), 2.22 (s, 3H), 2.37 (s, 3H,) 7.03 (d, J=8.61 Hz, 1H),
7.22 (d, J=8.61 Hzc1HithyUB{middds - (rifiidsorhbthyentoattH,) 9.35 (s, 1H). ESI/MS (m/e, %): 283

[(M+1)+, 100] 30 &psapI5. fed YA SH0M @%ﬁ’o‘%ﬂéﬁﬁ%&%ﬁ(&%ﬁéﬁo@ deid (7.21 mmol, 2.2
5-(2-Carboxy-4-cyclopropylphenylamino)-3-methy1-2-Phenylpyridine 1-oxide A. Ethyl
5-cyclopropyﬁb-@efﬁgiﬂ@-ﬂhérﬂ%W?id?rﬁ@%ﬂﬁ%%?o’}@e‘fﬂ%ﬁérﬁ ﬁtsl:(?ﬂe%f?{ta%%?%hMﬁ re of
Intermedidie 8(&7 waneNpdrskd) waitewasdidded (96725 takeolc061 28I BxtEse Gth(G¢Alsmmol, 0.3
gz,1x1%néhfposlﬁ]é%mwaq{g£&@zm; @aqfe@weﬁa&r@@ﬁammew.@@ @anngémgegamgnwas heated
a or urs, under argo oS 0 solvent was eyaporated and the crude mixture
was extracteﬂ’g Weeh ‘\j/vaa 8?(@9([16 égt%l( %chét‘?e@ %hgr%)épﬁfctep %géuv@as evaporated affording 0.245 g
(yield 99%) of the'BXjPdBt6¥ e EDBESIARS -4/, D) 438439 42,21 Go'O (Bs, 2H), 6.68-
5-Cyclopropyl-Z (oraeipyl-&4abenylpyridin S1mlanirg)benzoic acid The solid residue obtained in step

A was dis@olvedg'glﬁgzlrr}l% (5A) é:n%egr@/‘%gﬁtemsolution 2N NaOH (0.67 ml) was added. The mixture

was heated at 6 "2 hours, vas evaporated and the solid obtained was suspended
in water. The |teTResiaiedfto 6.5 and extracted with CHCI3. The crude mixture was purified over a
SCX cartridge eluting with MeOH/NH3 10:1 affoﬂdh@,gm g (yield 29%) of the expected product.

7o
CF,
6-Chloro-5-(trifluoromethyl)pyridin-3-amine
A. 2-Chloro-3-iodo-5-nitropyridine

15 A mixture of 3-iodo-5-nitropyridin-2-ol (37.60 mmol, 10 g), POClI; (86.47 mmol, 7.94 ml)
and PCls (48.87 mmol, 10.2 g) was heated at 140°C for 45 minutes under argon
atmosphere. The mixture was cooled at room temperature, poured slowly over iced-water
and extracted with dichloromethane. The organic phase was washed with water, NaHCO;
aqueous solution and brine. The solvent was evaporated and the crude mixture was

20 purified by chromatography over SiO, eluting hexane/DCM mixtures affording 7.32 g (yield
69%) of the expected product.

& 'H NMR (300 MHz, CDCl5): 8.90 (s, 1H), 8.19 (s, 1H).
B. 2-Chloro-5-nitro-3-(trifluoromethy!)pyridine
In a schlenk tube, a mixture of 2-chloro-3-iodo-5-nitropyridine (17.58 mmol, 5.00 g),

25 methyl 2,2-difluoro-2-(flucrosulfonyl)acetate (8.79 mmol, 1.12 mi) and Cul (2.64 mmol, 0.5
g) in DMF (30 ml) was heated at 70°C for 3 hours under argon atmosphere. Methyl 2,2-
difluoro-2-(fluorosulfonyl)acetate (4.40 mmol, 0.6 ml) was added and the mixture was
heated at 70°C for 16 hours. The solvent was evaporated and the crude mixture was
extracted between ethyl acetate and water. The crude mixture was purified by

30 chromatography over SiO; eluting with hexane/DCM mixtures affording 1.19 g (yield 30%)
of the expected product.

& 'H NMR (300 MHz, CDCl,): 8.82 (s, 1H), 9.41 (s, 1H).
C. 6-Chloro-5-{trifluoromethyl)pyridin-3-amine




1H NMR (300 MHz, CDCI3) 8 ppm: 0.63 (q, 2H), 0.90(q, 2H), 1.84(m, 11-1), 2.33(s, 3H), 7.12 (d, 1H),
7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73 (s, 1H), 8.51 (s, 1H). 20ESI/MS (m/e, /0): 345 [(M+1)+, 100]. C.
5-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phenylPyridine 1-oxide To a stirred solution of
5-cyclopropy1-2Q@3M389?%6-phenylpyridin-3-ylamino)benzoic acid (0.29 rRATHEPR0BEYGFH Ml of
dichloromethane was added mCPBA in portions, at fpand 25 under argon atmosphere. After the
addition the mixture was stirred overnight at room temperature. The solvent was evaporated and the
solid residue viasithitgrat@ethiore-a-nitioedrétiiyioraroetind) pyndinee(ST3fenyptl WL HItEre#: 6 xffording 0.035

g (33% of yielghnwti thecxgestad Areaeqt.58 mmMeMBRIBOH0MELR BIGEEE36)nd) prms@62 fdl, 2H), 0.92

(d, 2H), 1.28 (m,,1H), 1.99 30(s, 31-1), 7.16 (s, : 3H), 7.66 (s,
1H), 8.10 (s, 1 )'.“E‘%hkﬂ%‘*'{%%’/é%,‘s%’?@ 0 &a?f"f)ij,hl?)6555%%5‘%%5/7%%11’,{%(%8%@?%ﬁﬁ&%&/owws 278 -
Example 4 5-Weshegwihgaroediathanahd s SOYRMGS FMeRRraisAalindingdns st eriRe Mfhienck
tube, a migureoafslgtereresiiese 13 ((157 mmol, 0.150 g), 3- 5 (trifluoromethyl)phenylbomniC acid (0.63
mmol, 0.119 g), ¢essi g 58.9) 2 C12 (0.006 mmol, 0.047
g) in dioxane / Wgteﬁw (m%mgém%o bib%ﬁ'n?ggrﬁ%m'rggggﬁa%osphere. The solvent
was evaporatdoterpdiztefilde mixture was purified over Si02 eluting with cri,cag MeOH mixtures
affording 0.120 g (56% of yield) of the expected comp§ 01H NMR (300 MHz, DMSO-d5) 8 ppm:
2.27 (s, 3H), 7.31-7.33 (m, 31-1), 7.73-7.76 (@A), 8.84<6R2 (m, 1H), 8.33-8.38 (m, 2H), 8.60 (s,
1H), 9.64 (bs, 1H). ESI/MS (m/e, %): 373 [(M+1 %] Example 5 15

tert-Butyl 2,5-dichlorobenzoate
10 Obtained (1.64 g, yield 61%) following the procedure described in Intermediate 11 (step B
starting with 2,5-dichlorobenzoic acid (10.5 mmol, 2.0 g).
5 '"H NMR (200 MHz, CDCl): 1.6 (s, 12H), 7.3 (m, 2H), 7.7 (m, 1H).
ESIMS (m/e, %): 247 [(M+1)", 100, 249 [(M+1)", 64].
Intermediate 62

@("Lok

tert-Butyl 2-iodo-3-methylbenzoate
Obtained (1.05 g, vield 86%) following the procedure described in Intermediate 61 starting
with 2-iodo-3-methylbenzoic acid (3.82 mmol, 1.0 g).
20 & 'H NMR (200 MHz, DMSO-dg): 1.49-1.62 (m, 9H), 2.43 (s, 3H), 7.06-7.53 (m, 3H).
ESI/MS (m/e, %): 319 [(M+1)", 100].

Intermediate 63
Os_ 0O

. Br
F
25 tert-Butyl 2-bromo-3-fluorobenzoate

Obtained (1.39 g, yield 49%) following the procedure described in Intermediate 61 starting
with 2-bromo-3-fluorobenzoic acid (10.36 mmol, 2.27 g).



5-Cyclopropy1-2-(6-hydroxy-5-phenylpyridin-3-ylamino)benzoic acid A.
2-(6-(Benzyloxy)-5-phenylpyridin-3-ylamino)-5-cyclOpropylbenzoic acid Obtained (0.155¢g, 42% of
yield) following the procedure described in example 3 (step A) starting with Intermediate 9 (0.78 mmol,
0.175 g) and Iwerptet#ated?6 (0.78 mmol, 0.215 20 g). ESI/MS (m/e, %): 287/fiMop)poest00]. B.
5-Cyclopropy1-2-(6-hydroxy-5-phenylPyridin-3-srlamino)benzoic acid A solution of methyl
2-(6-(benzyloxy)-5-phenylpyridin-3-ylamino)-5-cycloPropylbenzoate 25 (0.34 mmol, 0.1559) in TFA
(1.3 ml) was stirfe8l/MbaechBa TR itMtds, TRl M iasF8moved under reduced pressure. The
crude mixture was solved in ethanol (2 nil), 2N aqueous NaOH were added and stirred at room
temperature fcl"t%?m@%i:a{ . The solvent was removed and the crude was neutralised with 2N aqueous
HCI and extradléd Wi 2009/021696PCT/EP2008/006573 - 79 - CHCI3. The crude mixture was
purified by ionic exchange through a SCX cartridg?/affording 0.060 g (50% of yield). ESI/MS (m/e, %):
347 [(WV, 1001. 5 Example 6 NG
6-cyclopropyl-2-(2-(2,6-difluoro-4-hydroxypheny
yield 51%) following the procedure described i
2.77 mmol) and Intermediate 22(2.5 mmol, 0:817 g
l(_ls) (2)9H)( Tb% l?ét]&)? [_1(1(§-l:|5r|(_)|r21gig—rgrtijcéti?uyIg';))'y4rild_li%f-liz-y'i| nZi'l%Lo$- -%egiglyezriz]éa@ 7:3(m-1H)7.7(s,1H)88
Obtained (0.050 g, yield 25%) following the procedure described in Intermediate 16

starting with ethy! 2-amino-5-methylbenzoate (0.56 mmol, 0.100 g) and 2-bromo-5-iodo-3-

methylpyridine (1.0 mmol, 0.166 g).
ESIMS (m/e, %): 349 [(M+1)*, 100}, 351 [(M+1)*, 100].

10 Intermediate 65
Os__OH
ha
Ci Z Br

2-(6-Bromopyridin-3-ylamino)-5-chlorobenzoic acid
A mixture of 6-bromopyridin-3-amine (27.27 mmol, 4.70 g), 2,5-dichlorobenzoic acid

15  (54.34 mmol, 10.38 g), Cu (2.71 mmol, 0.2 g), Cu,O (1.36 mmol, 0.2 g) and K,COs (54.27
mmol, 7.5 g) in 1,2-dimethoxiethane (40 ml) was heated in a microwave oven at 130°C for
14 hours, under nitrogen atmosphere. Water was added and the mixture was filtered
through celite and extracted with AcOEt. The organic phase was washed with saturated
K,CO, aqueous solution and brine. The solvent was evaporated to afford 3.08 g (yield

20 31%) of the expected product.

ESIMS (mle, %): 327 [(M+1)*, 77], 329 [(M+1)", 100], 331 [(M+1)", 24].

0; OH
N
)
Cl 7 Br
25

2-(6-bromo-5-methylpyridin-3-ylamino)-5-chlorobenzoic acid

Intermediate 66



ESI/MS (m/e, %): 384 [wily, 100] 15 Example 7
5-Cyclopropy1-2-(6-methoxy-5-phenylpyridin-3-ylamino) benzoic acid A. Ethyl
5-cyclopropyl-2-(6-methoxy-5-phenylPyridin-3-ylamino) benzoate 20 In a schlenck tube, a mixture of
Intermediate 9W0.289mesle 0.1 g), Intermediate 3 (0.42 mmol, 0.085 g), Pei2ribe®ag0ss1mmol, 0.041
g), xantphos (0.09 mmol, 0.052 g) and Cs2CO3 (0.2 mmol, 0.2 g) in dioxane (3 ml) was heated at
120C for 18 hours, under argon atmosphere. The solvent was evaporated and the crude mixture was
extracted bet@btanedi@5aad witiy2406e falewngdheatidoestithdesribasuinfielgmediate Nfstaiiaphy over 25
Si02 eluting wijt, dighiorerasthameiinaginmigussatiordioad 83b golimensespondiag ester
derivative. ES /M%g'ﬂ% g 6 3% M.1-1)4, 100]. WO 2009/021696PCTIEP2008/006573 - 80 - B.
5- Cyclopropy h Xy “Phenylpyridin-3-ylamino) benzoic acid The solid residue obtained in
step A was dissESEMSHR/6, H):FSHMA) aRd B4BEMNGE 28R IBIior N NaOH were added.
The mixtuee Watheededead©0C for 2 hours, the solvent was evaporated and the solid obtained was
suspended in water. The pH was 5 taken to 6.§ apd extracted with CHCI3. The crude mixture was
purified over a SCX cartridge eluting with MeOHINH@ 10:1 affording 0.025 g (yield 77%) of the
expected product. 1H NMR (300 MHz, CDCI3)Y’8 fiom}0.43 (m, 2 H) 0.79- 1.16 (m, 2 H) 1.64 - 2.09
(m, 1 H) 3.81-4.34 (m, 3 H) 6.69 - 7.03 (m, 11 (57TH) 7.21 -8.01 (m, 7 H) 108.08 (s, 1 H).
ESI/MS (m/e, %): 361 [(M+1)*, 100].

2-{6-Bromo-5-methylpyridin-3-ylamino)-56-methylbenzoic acid

Obtained (0.51 g, yield 20%) following the procedure described in Intermediate 13 starting

with 6-bromo-5-methylpyridin-3-amine (7.70 mmol, 1.44 g) and 2-chloro-5-methylbenzoic

10 acid (15.36 mmol, 2.62 g).
ESIMS (m/e, %): 321 [(M+1)", 100], 323 [(M+1)", 97].

Intermediate 68
Os_ _OH
H
5” | XN
QB,

15 2-(6-Bromo-5-methylpyridin-3-ylamino)benzoic acid
Obtained (0.17 g, yield 14%) following the procedure described in Intermediate 13 starting
with 6-bromo-5-methylpyridin-3-amine (2.70 mmol, 0.5 g) and 2-bromobenzoic acid (4.03

mmol, 0.81 g).
ESIMS (mle, %): 307 [(M+1)*, 100], 309 [(M+1)", 97].

A?izg

2-(2-Cyclopropoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane

20
Intermediate 69

A. 1-Bromo-2-cyclopropoxybenzene
25 Obtained (1.86 g, yield 75%) following the procedure described in Intermediate 25 (step

A) starting with 2-bromophenol (9.25 mmol, 1.60 g).



Example 8 15 2-(5-Fluoro-6-phenylpyridin-3-Ylamino)-5-methylbenzoic acid A. tert-Butyl
2-(5-fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzOate In a schlenck tube, a mixture of Intermediate
19 (0.99 mmol, 0.332 g), phenylboronic acid (1.48 mmol, 0.180g), potassium carbonate (3.15 mmol,
0.436 g) and PR(PRI3MG®.10 mmol, 0.114 g) in DMF (10 ml) was heatecet/ERQ@sf@rsShours in a
microwave oven. The 20 crude mixture was poured-gto water and extracted with ethyl acetate. The
organic phase was dried over MgSO4 and filtered and the solvent was removed. The crude mixture
was purified oBe2-Siemhuxgpheshyxtoiescaf hexane and ethyl acetate affording 0.313 g (68% of

yield) of the expeated @rodsigt yeRIAR) (BHSWIHY iS4 dEbtiA dedHBEE mEhtermediate 25 (step
2-(5-Fluoro-6- hen)f_IP riﬂ%n- -')élaméno -5-meth g)enincg 51 A S?IL(I?B f tert-butyl
2-(5-f|uoro-6-§%éfﬂ/ B@Y& SRR 63‘-) 9:%’8&%’%08%%% d (g.s’ﬁ"ﬁ%’md ,%g%’gls g) in TFA (5 ml) was
stirred at room tempétdtMR:(R0IHNIGECE) T PrMsBIFént fdi rddaicEbH) Bk eguédd pEBure and the
crugg n}[ixty(;e \;fvasdppn;iggb l@,}gg,riy?rﬁgf@ hpég@@fﬂg;hrgmc%ggaphy&@itmg V3 O;Sp% to 100% (Water-ACN)
gradient and affordi . o Q expected product.
2009/021696PCIAP%%@%&B%@-{S?&%?-I MR (400 MHz, DM30- d5) 8 ppm: 2.29 (s, 3 H) 7.29 -
7.55 (m, 6 H) 7.64 (d, J=13.69 Hz, 1 H) 7.77 (s, 1 H) 7.88 (d, J=7.04 Hz, 1 H) 8.45 (s, 1 H) 9.56- 976

(m, 1 H) ESI/Ntetméide) 7823 RM-E1)+, 100] 5 Example 90 OH N
2-(6-(Ethyl(methyl)amino)-5-nnethylPyridin-3 ylamino)-5-methylbenzoic acid

==N
10  6-phenylpyridin-3-amine

Obtained (71% yield) following the procedure described in Intermediate 39, starting with 6-
bromopyridin-3-amine and phenylboronic acid.
ESI/MS (mle, %): 171 [(M+1)", 100].

18 Intermediate 71

£
N e

NN\

F

3',5'-difluoro-2,4'-bipyridin-5-amine
Obtained (50% vyield) following the procedure described in example 34 (step A), starting
with 6-bromopyridin-3-amine and 3,5-difluoro-4-(tributylstannyl)pyridine.

20 ESI/MS (m/e, %): 208 [(M+1)*, 100].

intermediate 72

25 2-bromo-5-cyclopropyl-3-fluorobenzoic acid

A. 3-cyclopropyl-5-flugrobenzoic acid




To a solution of Intermediate 16 (1.06 mmols, 0.4 g) in dry dioxane (3.5 ml), N- 10 methylethanamine
(0.1 ml, 1.16 mmols) and ktBuO (1.67 mmols, 0.187 g) were added. Nitrogen was bubleled through.
Pd2(dba)3 (0.01 mmols, 0.01 g) and 1,3-bis(2,6- diisopropylphenyOlmidazolium chloride (0.03
MITIOIS, 0.01%vg)wetemeided and the inert gas was bubleled again. It wash@ateewdite microwave at
120C for 5h. 0.207 ml (2.40 mmols) more of amine ;360 mg (5.00 mmols) of KtE3u0, 30 mg (0.03
mmols) of Pd2(dba)3, 15 42 mg (0.09 mmols) of 1,3-bis(2,6-diisopropylPhenyl)imidazolium chloride
and 1 ml mor@%ﬁr@amwgwmuedmgmeipmmmemmmmmmmwpmwmmated in the
microwave fo; éﬁﬂ m&g@&rgjﬁ;o%g&%yé%ﬁjcondltlons It was poured in water and washed with diethyl
ether. The basic agueous organ ase was amg ied up to pH:1-3 and it was extracted with diethyl
ether. The organic ph%@‘ﬁ%%‘lﬂ‘?e‘% ) fifiM-2hd' Bhcentrated in 20 vacuo. The crude was purified by
chromatography (Si02, dichloromethane:methanol 10:0.5) affording 0.08 g (2% of yield) of the

expected Gompouert MYB. 200 M BB ai) 5 ppm: 108 1 I=7.10 Hz, 3 H), 221 5, 3 H),
2.22 (s, 3H) H H). 6. J=8.40, 1.95
Hz, 1 H), 7.39'&F $oliign 5 @?ﬁ 91#5@ %a% G ﬁ_;grfjiryl? E&“@@ﬁ ?é%ﬁ”é{tgsmészﬁf(% ??at ESIIMS (m/e,
%): 300 [(M+BE°Coe1 r%aﬁpt@rmf seeE oMb 1 EoEINEH Mas s%eme gben a solution

5-Cyclopropy bf3-6ycibeassyis4ldeippeaiombaylantisoghasasinayrid dry THENEmt) wabaddedixture of

Q;g;nzzdp'ate %ﬁ@%@%ﬂ%@&oﬁgﬁw TN oUMRRRORG IR b RAsIMOl. 0642 ),

0.33 mmol, 0. as heated at
120C ovethighe-48remaiki AT EE @ﬂlf@%&'iﬁﬁﬂéﬁﬂ ?!8&1’85558%%& %’) Erﬁ?%l:s(aed\%/jép;c%r\gted The crude
mixture was eXraioteiviietmspentiyh sdrerizidenate. cPhing Rpdvastiemevra sndalpdPated and the
crude res'duevv&?é iy ifiefAuerangilaRe WinaLyibro ayane/eb)rasatatgenixyrespantkaffording 0.049
g (9% of yleld) he ex ecte roduct 1 ), 0.9 (m, 2
H), 1.9 (m, 1 ﬁS‘ i) &?d'sj’ 8"%?3!3' f%ﬁ‘*ﬁﬁ?%ﬁ‘ %"gﬁgyﬂ\% %‘3%3 ?’ H), 7.8 (dd,
1=8.6, 2.7 HzmLRgedeg) andiegractes vithigieshy! QlcersTee preanie phase yag ‘53&5‘93% WAL 1Y 8.6 (m,
2 H) 9.6 (18, 1dn.dribd/MSedniesraa)ardbéoiddritidted 10k ddbtEadioripientiitt@eOl of the expected

compound and starting material (38% yield), which was used without further purification
ESIMS (m/e, %): 257 [(M-1), 100], 259 [(M-1)", 97].

Intermediate 73

20
2-methyl-5-(3-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)phenyl)-1,3,4-oxadiazole
A. Ethyl 3-iodobenzoate
Obtained (75% vyield) following the procedure described in intermediate 10, starting from

3-iodobenzoic acid.
25 ESI/MS (m/e, %): 277 [(M+1)", 100]

B. 3-iodobenzohydrazide

In a schlenck tube, a mixture of ethyl 3-iodobenzoate (1.80g, 6.52mmol) and hidrazine

hydrate (3.18ml, 65.2mmol) in ethanol (25ml) was heated at 80°C overnight. The solvent
30 was evaporated and the crude redissolved in DCM and washed with water and brine. The

organic layer was dried, filtered and concentrated under vacuum to give the title

compound as a white solid (88% vyield).
ESI/MS (mle, %): 263 [(M+1)*, 100]



NN 2-(6-(Diethylamino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid Obtained following the
procedure described in Example 9 starting with Intermediate 16 (400mg, 1.06 mmols) and
diethylamine (0.12 ml, 1.17 mmols). After purification, 0.040 g 20 (10% of yield) were obtained of the
expected prodWé& 24PAZEWR (200 MHz, DMSO-d6) 8 ppm: 1.00 (t, J=7.0PEHEBM$/PRB (s, 3 H), 2.22
(s, 3H),3.11 (g, J=7.03 Hz, 4 H), 6.93 (d, J=8.59 Hzs 1 H), 7.13 - 7.25 (m, 1l-I), 7.44 (d, J=2.00 Hz, 1
H), 7.69 (s, 1 H), 8.02 (d, J=2.73 Hz, 1 H), 9.25 (s, 1 H), 12,98 (s, 1 H). 25ESI/MS (m/e, %): 314
[(M+1)*, 1001. Example 12 WO 2009/021696PCT/EP2008/006573 - 83 -
2-(64(2-MethexyetiydNspRiAYNBmHIBO) ST matbysBirelin-3-ylamino)-5-methylbenzoic acid Obtained

following the (raccdite deaeDec il S ARl SIC(IRI6 6 @00y .06 ol

and 2-metho Snamine (0,14 m purlflcatlon 0. 0409 10% of yield)
were obtainedr @fﬁ@@@kﬁ&f&d%&ﬁ"‘l@%ﬂﬂ?@?ﬁ)@ﬂ@lﬂ "\5!\’)1%5(5‘??8?‘*5 ARG B F Wey) 223 (s, 3
H), 2.79 (% 3 StvéhOasiedapbmatd iyd B (10876185 e I 68616tk ar@yBshezl WIthHX7.06- 7.24 (m,

L), 7:39 (S, 1o SREC Myt ol AT B A iy e ilbrdelfYS (/e %): 330
[(M+1)+, 1001. 10 Exam

OH ci 2-(5-Chl -- d-- hylb | id
ey BB SAp RS ST e LA Bk ol ac

ESI/MS (m/e, %): 287 [(M+1)", 100}
D. 2-methyl-5-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1 ,3,4-oxadiazole
10 Obtained (62% yield) following the procedure described in Intermediate 25 (step B)
starting with 2-(3-iodophenyl)-5-methyl-1,3,4-oxadiazole.
1H NMR (300 MHz, CDCl5) 8 ppm 1.4 (s, 12 H) 2.6 (s, 3 H) 7.5 (t, J=7.7 Hz, 1 H)
8.0(t J=7.4Hz, 1H)82(m, 1H)84 (s, 1H)

15 Intermediate 74

5-bromo-2-(2-(trifluocromethyljphenyl)pyrimidine
Obtained (52% yield) following the procedure described in Intermediate 21, starting with 5-
bromo-2-iodopyrimidine and 2-(trifluoromethyl)phenylboronic acid.

20 ESIMS (m/e, %): 303 [(M+1)*, 100}, 305[(M+1)*, 97].

HG. O
H
Vérm ~

5-cyclopropyl-2-(2-phenylpyrimidin-§-ylamino)benzoic acid
In a schlenck tube, a mixture of Intermediate 8 (0.20g, 1.15mmol), Intermediate 21 (0.30,
1.15mmol), potassium carbonate (1.72 mmol, 0.238 g), Cu,O (0.06 mmol, 0.008 g) and
Cu (0.11 mmol, 0.007 g) in DME (5 ml) was heated at 130°C overnight, under argon

30 atmosphere. The solvent was evaporated and the crude mixture was purified over SiO,

EXAMPLES

Example 1

25



15 Obtained (0.005g. 3% of yield) following the procedure described in Example 8 (step A) staffing
with 0.230 g (0.58 mmol) of Intermediate 20A and 0.106 g (0.87 mmol) of phenylboronic acid. ESI/MS
(m/e, %): 395 [(M-1)+, 1001 20 B. 2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0:00%0208%%!6foyield) following the procedure described in ExR2¢PEPEMIPSBY starting with
0.0069 (0.02 mmol) of tert-Butyl 2-(5-chloro-6-phenydpyridin-3-ylamino)-5- methylbenzoate in 1 ml of
TFA. 'H NMR (400 MHz, DMSO0- de) 5 ppm: 2.20 (s, 3 H), 7.02 - 7.54 (m, 7 H), 7.63 (s, 1 25H),
823 (d, J=17.2R%g, VithiT .68/ (We OH RSN S ¢rdieg 96)2B3 15[ of pieh of thxexapied4 WO
2009/021696RE{JER4008/096573 - 84 -

5-Cyclopropyl1-2-(2-(2-cyCl ith rmigdin-5- i 0iC.AaGi M
2-(2-(2-ch|orophenyﬁ%gﬁi- |§n§%@§§8&?‘o§%@@i@eﬁ ?rrp azégﬁégf\@’tiﬂj]é% r(r%iixture of
methyl 2-amino-5-cysiBBrdpyldenkz8dde (efeddibddin InBrmdlidd @ (Stsh ) (o738 -fisof 0.165 g),
Intermediage 23 (5-br9B19(3r(2+h sBlyaphpox eysirmid®s () #Eymmol, 0.202 g), Cs2CO3 (1.06 mmol,

0.345 g), xanthpos (1%.’][] |, Qf )[3 P ba)3(0.08 mmol, 0.0749) in dioxane (4 ml) was
heated at 110C for Rc’)ltgjlgr}‘ (?l?héO 'r%%r% @ﬁ}ﬁgls%p ere. After filtration over celite, the solvent was
evaporated and the crude mixture was purified over Si02 eluting with hexane/ethyl acetate affording
0,2109 (72% dxialslp @f the corresponding ester derivative. 10ESI/MS (m/e, 94): 380 [(M+1)+, 100),
382 1(M-1-1)*, 35). B. 2-(2-(2-Chlorophenyl)pyLinggin-511amino)-5-cycloProPylbenzoic acid The solid
residue obtained in step A was dissolved in methanpl (3 ml) and aqueous solution 2N NaOH (1 ml)
was added. The mixture was heated at 60C f oujs, Jhe 15 solvent was evaporated and the solid
obtained was suspended in water. The pH ken ta6 5-and extracted with CHCI3. The crude
mixture was purified over a SiO2eluting with DCM/MeQH 2% affording 0.170 g (yield 81%) of the
expected Hrodi&-CyEimererYiSou et yidis Gy phmmetbythenzalc acidm, 29), 2.5 (m, 1H), 7.8
(dd, J=8.6, 2.3\HaitEdyi2968@ydsfrépyis- hethyBpidm:32 it k- SmettiheB 4,

In a schlenck tube, a mixture of Intermediate 16 (1.33 mmol, 0.502 g), cyclopropylboronic

acid (1.83 mmol, 0.157 g), KsPO4 (4.52 mmol, 0.960 g), PCys (0.14 mmol, 0.040 g) and

Pd(AcO), (0.07 mmol, 0.015 g) in a mixture of toluene/water 20:1 (25 ml) was heated at

15 110°C for 72 hours, under argon atmosphere. The crude mixture was poured into water

and extracted with ethyl acetate. The organic phase was dried over MgSQ,, filtered and
the solvent removed to afford 0.514 g (83% of the yield) of the expected product.
ESIMS (m/e, %): 339 [(M+1)*, 100]

20 B. 2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
A solution of tert-butyl 2-(6-cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoate
(1.52 mmol, 0.514 g) in TFA (5 ml) was stirred at room temperature for 30 minutes. The
solvent was reduced under reduced pressure and the crude mixture was purified by
reverse phase chromatography using a 30% to 100% (Water-ACN) gradient and affording
25 0.150 g (35% of yield) of the expected product.
'H NMR (400 MHz, DMSO-dg) 8 ppm: 0.75-1.06 (m, 4H), 2.05 (m, 1H), 2.22 (s,
3H), 2.37 (s, 3H,) 7.03 (d, J=8.61 Hz, 1H), 7.22 (d, J=8.61 Hz, 1H), 7.40 (s, 1H),
7.71 (s, 1H), 8.15 (s, 1H,) 9.35 (s, 1H). '
ESI/MS (m/e, %): 283 [(M+1)+, 100]
30
Example 3



20J=2.3 Hz, 1H), 8.3 (m, 1H), 9.4 (s, 2H), 10.0 (s, 19), 13.8 (s, 1H). ESI/MS (m/e, %): 366 ((M+1)+,
100], 368 [(M+1), 35). C. 5-Cyclopropy1-2-(2-(2-cycloproPylPhenyl)Pyrimidin-5-ylamino)benzoic acid
In a schlenck tube, a mixture of 2-(2-(2-chlorophenyOpyrimidin-5-ylarnino)-5- 25 cyclopropylbenzoic
acid (0.55 mmweip @0ag@grscyclopropylboronic acid (0.71 mmol, 0 061 g), K3P4o¢d®@6smmol, 0.395 g),
PCy3 (0.05 mmol, 0.0159) and Pd(Ac0)2(0.03 mmoty0.006 g) in a mixture of toluene/water 6:1 (6 ml)
was heated at 110C for 72 hours, under argon atmosphere. The crude mixture was poured into water
and extracted with ethyl acetate. The organic'8k&3e was dried over Mg604, filtered and the solvent
removed. The 30 crude mixture was purified b e Ivase chromatography eluting with a gradient
of 100% water to 100% MeOH1AcN 1:1 affordi 01697196 of yield). 19 NMR (400 MHz,
DMSO0-d6) 8 ppm: 0.6 (m, 4 9), 0.9 (m, 4H)Y1.9 (m, 29), 7. , J=7.0 Hz, 19), 7.3 (m, 3H), 7.5 (s, 1H),

7.6 (m, J=2.0 Hz, 19), 8.3 (s, 1H), 8.8 (s, 2H) 9.5 1H), 1 19). 35ESI/MS. (m/e, /D): 372
(W41, T00], CABRITEEanMBs AR T pepylpidine el )
5-cyclopropy 1A2Etbypirensimpyoipih23SAamtivbf-bbemdnrigind s iampmbenzoate
5-cyclgpropqureab@mg%mwiqingﬁrof@m}?@nlaeaawqmaim@q (0,684) gnideabral@.ballowing the
procedure describe a tarting wi ' d
Intermediate 4" {6955 ﬁrr%rfé} @%E%ﬁ&%%{low@ (r%'/%? A)’Sa%z’tﬁf;%@% 0(51%’1?89 %f};p&)b&’z@@gag) o
5-cyclopropy 120 RR i insigranane P rehyarchsatadabidn SofQb 1Bheurs7eRdss §IERY) following the
procedure deamﬂbqameExmszeﬁt(m_Mpcsmd rgdite Guds4nixofethad extracted between
S-oycloprony 2 MU eI RBIES: LAMMELIOND AVSGuPIBaP 0,58
9°(m, 2 H) 1.76 - 2.08 (M, 1 H)

(m, 2 H) 0.76- 0. 6.92 - 8.09 (m, 9 H) 8.22- 8.68 (M, 2 H). 15ESI/IMS
(mle, %): 3319({1e BYPeaBB PR S mple 16
10 ESIMS (m/e, %): 373 [(M+1)+, 100].

B. 5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
The solid residue obtained in step A was dissolved in ethanol (56 ml) and aqueous solution
2N NaOH (0.67 ml) was added. The mixture was heated at 60°C for 2 hours, the solvent
15 was evaporated and the solid obtained was suspended in water. The pH was taken to 8.5
and extracted with CHCl;. The crude mixture was purified over a SCX cartridge eluting
with MeOH/NH, 10:1 affording 0.070 g (yield 28%) of the expected product.
"H NMR (300 MHz, CDCls) § ppm: 0.63 (g, 2H), 0.90 (g, 2H), 1.84 (m, 1H), 2.33 (s,
3H), 7.12 (d, 1H), 7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73 (s, 1H), 8.51 (s, 1H).
20 ESI/MS (m/e, %): 345 [(M+1)+, 100].

C. 5-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phenylpyridine 1-oxide
To a stirred solution of 5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
(0.28 mmol, 0.1 g) in 4 ml of dichloromethane was added mCPBA in portions, at 0° and
25 under argon atmosphere. After the addition the mixture was stirred overnight at room
temperature. The solvent was evaporated and the solid residue was triturated with a
water/ethyl acetate mixture. The solid was filtered off affording 0.035 g (33% of yield) of
the expected product.
'"H NMR (300 MHz, DMSO-dg) 5 ppm: 0.62 (d, 2H), 0.92 (d, 2H), 1.28 (m, 1H), 1.99
30 (s, 3H), 7.16 (s, 1H), 7.23 (s, 1H), 7.31 (s, 3H), 7.46 (s, 3H), 7.66 (s, 1H), 8.10 (s,
1H).
ESI/MS (mle, %): 361 [(M+1)+, 100].



5-methyl-2-(quinolin-3-ylamino)benzoic acid 20 A. Ethyl 5-methyl-2-(quinolin-3-ylamino)benzoate
Obtained (0.845 g, 97% of yield) following the procedure described in Example 14 (step B) starting
from ethyl 2-amino-5-methylbenzoate (0.395 g, 2.20 mmol) and 3- bromoquinoline (0.46 g, 2.20
mmol). ESI/MSV@988)6B07 [(M+1)+, 100]. 25 B. 5-methyl-2-(quinolin-3BgdrkR16)®erzdic acid
Obtained (0,542 g, yield 86%) following the procedyee-described in Example 14 (step B) starting from
ethyl 5-methyl-2-(quinolin-3-ylamino)benzoate (0845g. 2.1 mmol). WO
20091021696R@HEH&2008/006573 - 86 - NMR (400 MHz, DMSO-d6) 8 ppm: 2.3 (s, 3H), 7.3 (dd,
J=8.6, 2.3 Hz, 1H), 7.4 (m, 1H), 7.6 (M, 2H)s LB (s, 1H), 7.9 (d, Jz--7.8 Hz, 1H), 7.9 (d, J=7.8 Hz, 1H),
8.1 (d, J=2.3 Hz, 1H), 8.8 (d, J=2.7 Hz, 1H), LH), 13.2 (s, 1 H). ESI/MS (m/e, %): 279 [(M+1)+,
100]. 5 Example 17 5-methy1-2-(5,617,8-thtrahydfoguinolify34/lamino)ben10ic acid A solution of
5-methyl-2-(quinolin-3-ylamino)benzoic acid (Example 1.8 mmol, 10 0.30g) in TEA (2.5 ml) was
hydrogenated under pressure (58 psi) with Pt02 (0.11 mn¥0l, 0.028 g) as catalyst until all starting
material disapgpmMathgl-2Af6ei3t!teifitaanathi jp henplirytidis-fidasdneirerenicaaeil and redissolved in
water. The pHwas AdiRIRHd B Adliian il NaObt an 6akg yyas.formed. This yellow solid
formed was the desired co)rég)ound %0~249,n} ,659% of Xi% : 151HiNM(|3 400,([e\/IH ,,tDMS,O-dG) 8 ppm:
1.8 (m, 49, 28T opBAhYRERpYRerIpig a5, ﬁ PR TV POl M R RO ih%, 73U, 1R), 7.7
(s, 1H), 7.9 (50.558 gBanddPdSkaippiGH:DH)(0NA6mmol 9. 043 g) g, diokpne / water 3:1 (4 mi) was

heated at 120°C overnight, under argon atmosphere. The solvent was evaporated and the

crude mixture was purified over SiO, eluting with CH,Cl,/ MeOH mixtures affording 0.120
g (56% of yield) of the expected compound.
10 '"H NMR (300 MHz, DMSO-dg) 8 ppm: 2.27 (s, 3H), 7.31-7.33 (m, 3H), 7.73-7.76
(m, 4H), 8.04-8.22 (m, 1H), 8.33-8.38 (m, 2H), 8.60 (s, 1H), 9.64 (bs, 1H).
ESIIMS (m/e, %): 373 [(M+1)", 100].

Example 5
HO. 0

N
B
Z > oH

15
5-Cyclopropyl-2-(6-hydroxy-5-phenylpyridin-3-ylamino)benzoic acid

A. 2-(6-(Benzyloxy)-5-phenylpyridin-3-ylamino)-5-cyclopropylbenzoic acid
Obtained (0.155 g, 42% of yield) following the procedure described in example 3 (step A)
starting with Intermediate 9 (0.78 mmol, 0.175 g) and Intermediate 26 (0.78 mmol, 0.215
20 g).
ESI/MS (mle, %): 437 [(M+1)", 100].

B. 5-Cyclopropyl-2-(6-hydroxy-5-phenylpyridin-3-ylamino)benzoic acid

A solution of methyl 2-(8-(benzyloxy)-5-phenylpyridin-3-ylamino)-5-cyclopropylbenzoate
25 (0.34 mmal, 0.155 g) in TFA (1.3 ml) Was stirred at 45°C for 30 minutes. The solvent was

removed under reduced pressure. The crude mixture was solved in ethanol (2 ml), 2N

aqueous NaOH were added and stirred at room temperature for 16 hours. The solvent

was removed and the crude was neutralised with 2N aqueous HCI and extracted with



ESIMS (m/e, %): 283 [(M+1)+, 100]. 20 Example 18 ci
2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoic acid A. tert-Butyl
2-(5-chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoate  Obtained (0.008 g, 3% of yield) following
the procedure W&s¥¥pBH P Example 8 (step A) 25 starting with IntermedisR€T20BKB/B85itmol, 0.230 g)
and phenylboronic acid (0.87 mmol, 0.106 g). ESI/M&(m/e, %): 395 [(M+1)+, 100] WO
2009/021696PCT/EP2008/006573 - 87 - B. 2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoic
acid ObtainedieR Sy, Gude whgictdydstovifing biidopioehansaibseviie $¢ K samiighe 8 (step B) starting
with tert-butyl Z6RiRh0 @ JBERYERYISEN-3-ylamino)-5-methylbenzoate (0.17 mmol, 0.068 g). 51H

NMR (400 MHz, D R 19-7.71 (m, 8H), 7.88 (s, 11-1), 8.32 (s, 1H), 9.48
(s,1 H). ESIMS (m/€ g/@@%%@] f’%%io"fs clodh thple 19 10
5-Cyclopropy1-2-(5,6-diphenylPyridin-3-ylamino)benzOic acid

5 Example 6
HO._.0
R
\FN F
1.
F OH

5-cyclopropy!-2-(2-(2,6-difluoro-4-hydroxyphenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (0.52 g, yield 51%) following the procedure described in example 1, starting
10 from Intermediate 8 (0.491 g, 2.77 mmol) and Intermediate 22 (2.5 mmol, 0.817 g).
'H NMR (200 MHz, DMSO-dg) § ppm: 0.6 (m, 2H) 0.9 (m, 2 H) 1.9 (m, 1 H) 6.6 (d,
J=9.4 Hz, 2H) 7.1 (d, J=9.0Hz, 1 H) 7.3 (m, 1 H) 7.7 (s, 1H) 8.8 (s, 2H)} 10.8 (s, 1
H).
ESI/MS (m/e, %): 384 [(M+1)*, 100}
15
Example 7

ZT

SN

awd

5-Cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino) benzoic acid
A. Ethyl 5-cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino) benzoate
20 In a schlenck tube, a mixture of Intermediate 9 (0.45 mmol, 0.1 g), Intermediate 3 (0.42
mmol, 0.085 g), Pd.dba; (0.04 mmol, 0.041 g), xantphos (0.09 mmol, 0.052 g) and
Cs,CO3 (0.62 mmol, 0.2 g) in dioxane (3 ml) was heated at 120°C for 18 hours, under
argon atmosphere. The solvent was evaporated and the crude mixture was extracted
between water and ethyl acetate. The solid residue was purified by chromatography over
25 SiO, eluting with dichloromethane/ methanol mixtures affording 0.035 g of the
corresponding ester derivative.
ESI/MS (mfe, %): 389 [(M+1)*, 100].



A. Ethyl 5-cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino) benzoate Obtained (0.09 g, 38% of yield)
following the procedure described in Example 7 (step A) starting with Intermediate 9(0.71 mmol,
0.169) and Intermediate 5(0.55 mmol, 0.135 g). 15ESI/MS (m/e, %): 435 1(M+1)+, 100]. B.
5-Cyclopropy %2 @0gehgfiéenylpyridin-3-ylamino) benzoic acid Obtaine@¢D/XEP88/0%5393 of yield)
following the procedure described in Example 7 (stgp B) starting with 0,090 g (0.21 mmol) of ethyl
5-cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino) 20 benzoate. 1F1 NMR (300 MHz, CDCI3) 5 ppm:
0.65 (d, 2 H) 8.90QgLIchtdpyl-Z46-neb v 5iphynylBsidngyaming) Penzee 3891 H) 7.78 (s, 1 H) 8.62 (s, 1
H). ES1/MS (#ig <% 9idéN bihlied H0dteg A BERNAREDIZE in 2.5 mi of ethanol and 0.180 ml of

5'CyC|0prOpyl'é}é%égi%'ggggé%@gs_%’gg?@H%'%WW&Z%%@@% ¥¥E2 for 2 hours, the

2009/021696P n a schlenck tube, a mixture of Intermediate 8 (0.909, 5.77
mmol) and In&aiveativee evappratesl andothanial eLarRIaSSISRFNSH B 92l gﬁtl‘? #3302 mmol,
0,59 g) ang PgiRédbr) 3.6 &l nexriratteddwah icixafte (80dal ke d ewedatetooyésral SGurs, under

argon atmospliere, 5 The=P e hRSHAVABCI Bl drid i 0 dailg MikiyremaseHaddheiveen
acidulated Waterraﬁ;g ethy@gcetate. The organic phase,{v%as drie% rg}{ﬁ/éér Mg8%4, filtere%éand the solvent

removed. ThePE¥H mixture was triturated with DCM to give 1.145 g (61% of yield) of the expected

E(r)%d#)c; 4 1H) %‘H I?MHR(QOMHHEWB@E{@) 8.§htm, 8.8 M72H) 0D ((r 228 1169 (AO9H) 7.2 (m,
4 (m, 4) 74 = B0l . ! ) i S . I/'M ,

o o A IS oS S 45 3 it i e S S e

ESI/MS (m/e, %): 361 [(M+1)", 100].

Example 8
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¢

15 2—(5-FIuoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
A. tert-Butyl 2-(5-fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoate
In a schlenck tube, a mixture of Intermediate 19 (0.99 mmol, 0.332 g), phenylboronic acid
(1.48 mmol, 0.180 g), potassium carbonate (3.15 mmol, 0.436 g) and Pd(PPhs), (0.10
mmol, 0.114 g) in DMF (10 ml) was heated at 120°C for 5 hours in a microwave oven. The

20 crude mixture was poured into water and extracted with ethyl acetate. The organic phase
was dried over MgSO, and filtered and the solvent was removed. The crude mixture was
purified over SiO, eluting with mixtures of hexane and ethyl acetate affording 0.313 ¢
(68% of yield) of the expected product.

ESIUMS (m/e, %): 384 [(M+1)", 100]

25
B. 2—(5-Fluoro-6~phenylpyridin—3—ylamino)-5-methylbenzoic acid
A solution of tert-butyl 2-(5-fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoate (0.83
mmol, 0.313 g) in TFA (5 ml) was stirred at room temperature for 30 minutes. The solvent
was reduced under reduced pressure and the crude mixture was purified by reverse

30 phase chromatography using a 30% to 100% (Water-ACN) gradient and affording 0.119 g
(40% of yield) of the expected product.




5-Cyclopropy1-2-(5-methylpyridin-3-ylamino) benzoic acid A. Ethyl
5-cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoate Obtained (0.11 g, 42% of yield) following the
procedure described in Example? (step A) starting with Intermediate 9 (0.89 mmol, 0.2 g) and
5-methylpyridiM.8 M (.89 mmol, 20 0.096 g). ES1/MS (rule, %): 297 RAWBR200@SB.
5-Cyclopropy1-2-(5-methylpyridin-3-ylamino) benzaig acid The solid residue obtained in step A was
dissolved in 4 ml of ethanol and 0.4 ml of 25 aqueous solution 2N NaOH were added. The mixture was
stirred at 25C for 16'HNVMR (4hE030HL MG eydpmpaterkarts thid)Jadiel-obsaifredoutis §dspdended in
water. The pH was t;;k%% t } C rdi i )%)76f the expected
product. e Mﬁ@%?ﬂé@?ﬁ%@m’g&;%&%g@%% 9@ @%Qngglg(??d@gs) 1.89 (m,
1H), 2.27 (s, 303H),PabHk, 2H), 7.46 (s, V-1), 7.64 (s, 1H), 8.05 (s, 1H), 8.26 (s, 1 H). ESIMS (ml/e,
%): 269 [(M+1), 100). EXAMSe/22%WE2D(19 102186 PCPEP20081006573 - 89 -
2-(2-(3-Cyglopropoxyphenyl)Pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid A. Methyl
2-(2-(3-cyclopropox genyl)PYrimidin-5-YIamino)-5-cycIoPropYIbenzoate In a schlenck tube, a
mixture of Inte%ﬁg&]‘ﬁg 17 (0.305 g, 1 mmol) and Intermediate 25 5 (0.260 g, 1 mmol), 2M K2CO3
(1.98 mmol, 1 ml) and Pd(PPh3)4 (0.1 mmdtxp-#14 g) in dioxane (7 ml) was heated at 110C for 12
hours, under argon atmosphere. The solvent was :éva Qrated and the crude mixture was extracted
between water and ethyl acetate. The orga @ asdjwa dried over Mg504, filtered and the solvent
removed. The crude mixture was purified by sbfoma er 6102 eluting with hexane/ethyl
acetate 10 mixtures affording 0.2059 (49% of yield) of the éxpected product. ESI/MS (m/e, %): 402

[(04+1)+, 1001, 8ok 3eaHHISRiRBREYRBER WRMIDIC A BoinRkymimantRbenzoic acid
Obtained (0-136 ¢, yigld S:4%) [Qowing the PTG SeSTIPe 'h A9 RIR:AE (ISP, n-
10 methylethanamine (0.1 ml, 1.16 mmols) and K'BuO (1.67 mmols, 0.187 g) were added.
Nitrogen was bubleled through. Pdx(dba); (0.01 mmols, 0.01 g) and 1,3-bis(2,6-
diiscpropylphenylimidazolium chioride (0.03 mmois, 0.014 g) were added and the inert
gas was bubleled again. It was heated in the microwave at 120°C for 5h. 0.207 mi! (2.40
mmols) more of amine, 560 mg (5.00 mmols) of K'BuO, 30 mg (0.03 mmols) of Pd,(dba)s,
15 42 mg (0.09 mmols) of 1,3-bis(2,6-diisopropylphenyl)imidazolium chloride and 1 ml more
of solvent were added. The inert atmosphere was re-established. It was heated in the

microwave for 5h more under the previous conditions. It was poured in water and washed

with diethy! ether. The basic aqueous organic phase was acidified up to pH:1-3 and it was
extracted with diethyl ether. The organic phase was dried, filtered and concentrated in
20 vacuo. The crude was purified by chromatography (SiO;, dichloromethane:methanol
10:0.5) affording 0.08 g (2% of yield) of the expected compound.
'H NMR (200 MHz, DMSO-ds) § ppm: 1.08 (t, J=7.19 Hz, 3 H), 2.21 (s, 3 H), 2.22
(s, 3H), 2.72 (s, 3 H), 3.05 (q, J=7.19 Hz, 2 H), 6.90 (d, J=8.40 Hz, 1 H), 7.17 (dd,
J=8.40, 1.95 Hz, 1 H), 7.39 (d, J=1.95 Hz, 1 H), 7.68 (d, J=1.95 Hz,1 H), 7.99 (d,
25 J=1.95 Hz, 1 H).
ESIMS (m/e, %): 300 [(M+1)*, 100]

Example 10



15 starting from methyl 2-(243-cyclopropoxyphenyl)Pyrimidin-5-ylamino)-5- cyclopropylbenzoate. 1H
NKAR (400 MHz, DMSO-d6) S ppm: 0.7 (m, 4H), 0.9 (m, 4H), 1.9 (m, 1H), 3.9 (m, 1H), 7.1 (d, J=6.7
Hz, 1H), 7.2 (d, J=7.8 Hz, 1H), 7.3 (d, J4.8 Hz, 1H), 7.4 (t, J=7.4 Hz, 1H), 7.7 (s, 1H), 7.9 (d, J=7.4 Hz,
1H), 8.0 (s, 1HY®B28{21944), 9.6 (s, 201H), 13.2 (s, 1H). ESI/MS (m/e, % P.388rpvs#0%573100].
Example 23 25 5-Methy1-246-morpholinopyridin-3-§2amino)benzoic acid A. tert-Butyl
5-methy1-2-(6-morpholinopyridin-3-ylamino)benzoate To a solution of Intermediate 15 (0.28 mmol, 0.1
g) in ethoxyethZrusiopreny PrédpRuare3d. Linyigdo): DR IbeszrieagidThe mixture was heated at
130C for 16 hpigséniendkieesladniians 6 (Hehgddldd 1mMna@s ainenmbmdigy sveueradded and the mixture

vasheated WIRRORRARH IR TSBS00BI 006575, it 06 o et gy sovnt

was evaporat e crude mixture was FD% urifie uti Wlt mixtures of hexane/ethyl

acetate affordfrit) 6838525563639l AV ¢ 'B%‘@E‘t ePILALERES ARSIl R AR (RS 1-1)+, 100]
5 B. 5-Methy IfiBe(&d tharpdtotielde gnditheSsyteant ma@evaporatadid e soldd omxddre was extracted

5-methy1-2- (%MQRQ{KWE’MBQ%@\M@F‘fﬂ@'&?gﬁ&ﬁ@‘ﬁﬁé@éfw}%@%%ée Jfﬁr@c@uaa,rzs@%énmol) was
stirred at room temp ure forﬁ(g e#Jr The ventw seva rat )%and th ééj Wag triturated in
diethyl ether. ’f’ﬁ%pu& or\Fﬁ 5 'nr%‘c’Y' Sﬁ’{‘ 6’r3 ‘i? aff“ g #59:°0 y|e " 9n erected
product. (9% of yield) of the expected product.

'H NMR (400 MHz, DMSO-dg) 5 ppm :0.6 (m, 2 H), 0.9 (m, 2 H), 1.9 (m, 1 H), 7.2

10 (dd, J=8.6, 2.3 Hz, 1 H), 7.4 (d, J=8.6 Hz, 1 H), 7.7 (d, J=2.3 Hz, 1 H), 7.8 (dd,

J=8.6, 2.7 Hz, 1 H), 7.8 (d, J=8.2 Hz, 1 H), 8.0 (dd, J=6.7, 5.1 Hz, 1 H), 8.5 (d,

J=4.3 Hz, 1 H), 8.6 (m, 2H) 9.6 (m, 1 H).

ESIMS (m/e, %): 350 [(M+1)*, 100].

OH
H
P S~
§

2-(6-{Diethylamino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
~ Obtained following the procedure described in Example 9 starting with Intermediate 16
(400mg, 1.06 mmols) and diethylamine (0.12 mi, 1.17 mmols). After purification, 0.040 g
20 (10% of yield) were obtained of the expected product.
'H NMR (200 MHz, DMSO-ds) & ppm: 1.00 (t, J=7.03 Hz, 6 H), 2.20 (s, 3 H), 2.22
(s, 3H),3.11(q, J=7.03 Hz, 4 H), 6.93 (d, J=8.59 Hz, 1 H), 7.13-7.25 (m, 1 H),
7.44 (d, J=2.00 Hz, 1 H), 7.69 (s, 1 H), 8.02 (d, J=2.73 Hz, 1 H), 9.25 (s, 1 H),

15 Example 11

12.98 (s, 1 H).
25 ESI/MS (m/e, %): 314 [(M+1)*, 100].
Example 12
Oa OH
H
N



ESI/MS (m/e, %): 314 KM+1)., 100] Example 24 .N 15
5-Methy1-2-(5-methyl-6-morPholinowidin-311amino)benzoic acid Obtained (0.060 g, 17% of yield)
following the procedure described in Example 9 starting with Intermediate 16(1.05 mmols, 0.400 g)
and morpholin® ¢12a02/¢atsfsls, 0.102 m1). 19 NMR (200 MHz, DMSO-c16)PEpBRrIo@A®ss, 3H), 2.23 (s,
3H), 2.99 (m, 4H), 3.54 20-3.91 (m, 4H), 6.93 (d, J=8359 Hz, 1H), 7.14 (d, J=8.59 Hz, 19), 7.40 (s, 1H),
7.67 (s, 1H), 8.01 (s, 1H), 8.62 - 10.25 (s, 1H). ESI/MS (m/e, %): 328 RN/1+1r, 100] Example 25 25
5-cyclopropy 1236 &Yitieryrtiyh(preshylirgpram-Smethyvinyridiendvieming)5-matyyibenzoic
5-cyclopropylagig6-cycloProPy1-5-PhenylPyridin-3-ylamino) benzoate Obtained (0.025 g, 44% of

o SRS T gdtesl o fuamle d isksmebsaoi amERfe 50016 Tnl

0.035g) and Intermediate mol, . WO 2009/021696PCT/EP2008/006573 - 91 - ESI/MS
(mle, %): 399 {ifmg)-1. Ofommeis)sed 21B5Hpy Mt RIERENA (8- hehyis Bme sl Ali#ino) benzoic
acid Obtapegh(fFioston, 040 p{NIw df fidldyviedtbistgimed ettbecedpsurb ecdbiuéxample 7 (step B) 5

starting with ethyl 5- %ﬁlﬂ?ﬂ 6 P -5~ IRyRd layminG) z (0.025¢. 0.06
mmol). 11-I NMR (3 RII\/I% CDCl%i:? 88 &ggﬁ%g??w Eéﬁ;dé%%“.‘?w ((?rh 4 ,9%7 - 120 (m,

m (m, 2
2H), 1.76- 1.93 (m, 37 1%¢7 (3. BH gg},‘yﬁ%%ﬁé%,‘"%é@ T sl800 bigy 16 -0 16948 28 - 8.57

(s, 1H). (m, 1 H), 7.39 (s, 1 H), 7.68 (s, 1 H), 7.87 - 8.19 (m, 1 H), 8.73- 10.03 (m, 1 H).
ESIMS (mle, %): 330 [(M+1)*, 100].

(o) OH
§
B
s | N
cl =

2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
A. tert-Butyl 2-(5-chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoate

15  Obtained (0.005 g, 3% of yield) following the procedure described in Example 8 (step A)
starting with 0.230 g (0.58 mmol) of Intermediate 20A and 0.106 g (0.87 mmol) of

10
Example 13

phenylboronic acid.
ESI/MS (m/e, %): 395 [(M-1)+, 100]

20 B. 2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.005 g, 87% of yield) following the procedure described in Example 8 (step B)
starting with 0.006 g (0.02 mmol) of tert-Butyl 2-(5-chloro-6-phenylpyridin-3-ylamino)-5-
methylbenzoate in 1 ml of TFA.
'H NMR (400 MHz, DMSO- dg) & ppm: 2.20 (s, 3 H), 7.02 - 7.54 (m, 7 H), 7.63 (s, 1
25 H), 8.23 (d, J=17.22 Hz, 1 H) 8.63 (s, 1 H).
ESI/IMS (mle, %): 337 [(M-1)-, 100]

Example 14



10ESI/MS (m/e, %): 371 [(WV', 100). Example 26 0 OH |
2-(6-(2-Cyclopropylpheny1)-5-methylPyridin-3-ylamino)-5-methylbenzoic acid 15 A. tert-Butyl
2-(6-(2-chlorophenyl)-5-MethylPyridin-3-ylamino)-5-methylbenz0ate Obtained (0.150g. yield 95%)
following the pygeeddiedéscribed in Example 22 (step A) starting with IntB¢EBae8/006579.53 mmol,
0.2009) and 2-chlorophenylboronic acid (0.79 mmog40.124q9). 11-1 NMR (200 MHz,
CDCI3) 8 ppm::1.62 (s, 99), 2.14 (s, 3H), 2.30 (s, 39), 6.90 - 207.59 (m, 7H), 7.74 (m 19), 8.45 (d,
J=2.34 Hz, 15-0yd8rPYH3-(R4ARySIoRrepypheryd pyuimidio- %]ansnféheemgﬂ acid

2- (?d )(2f c”ycIom(iﬂgm;]qn@l@&mwéwwmwnﬁmﬁwmrrﬁy):tseiw&wmwmezﬁmealned (0.152 g, 63% of
yield) following the I 4

C)staffingwithte ﬁsb éy %E%ﬁﬁg g S%{J?%gfnyl @Bitﬁﬁﬁlo ?ﬁ%ﬁﬁ%ﬁpﬁmﬁz"? (descgﬁ%%ﬁzoate (0.49
mmol, 0.200 dtaReeiats %ﬁmﬁbr&ﬁ?&m [0 4?%};@1 I\;e) %@"t%é %): 409 [(Mil)+, 96].
C. 2-(6- (253ydmmmwn)enmﬁ)dmelmﬂIﬁynminﬁle?IamﬁW)ler(ﬁeQﬁymmﬂzQ)%QQH Qotmeined (0.012 g,
10% of yield) Q'l%WHHQIt%E’é%%Wﬁod !;Q@@srhﬁ?@mmlﬂ%)(ﬁ{%ibﬁa)nét@fmgwsafhéeréc&atyl

2-(6-(2- cyclopr nyl) | rldln ino)- benzoa 15

20001021696 0! b%%%ﬁe% rggon g Ee ﬁﬁ ﬁ%él{}l%ercf §Qhe S%l?%g\ﬁ%rgg] (Onlw) 2V|¥)O
0.78 (d, J=8.6avaporatet) ammelca@imomy vzaem(@f egpyep %@z(gwpg vt mee@nslﬁhs%ﬂﬁiafim 7.12
(dd, J=7.43, 1a¥kéréieg 100 6. 2004, o}yﬁxasﬁ_dﬂmelddbrezpaadﬂ@&mdammveﬁs (d, J=2.35 Hz, 1H), 7,75(s,
1H), 8.36,(¢l, J=2.74 Hz; I RESUMSeRa 20, 368 64 init11094; Example 27

B. 2-(2-(2-Chlorophenyhpyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
The solid residue obtained in step A was dissolved in methanol (3 ml) and aqueous
solution 2N NaOH (1 ml) was added. The mixture was heated at 60°C for 2 hours, the
15 solvent was evaporated and the solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI,. The crude mixture was purified over a SiO; eluting
with DCM/MeOH 2% affording 0.170 g (yield 81%) of the expected product.
'H NMR (300 MHz, DMSO-dg) 8 ppm: 1.2 (m, 2H), 1.5 (m, 2H), 2.5 (m, 1H), 7.8
(dd, J=8.6, 2.3 Hz, 1H), 7.9 (d, J=8.6 Hz, 1H), 8.0 (m, 2 H), 8.1 (m, 1H), 8.2 (d,
20 J=2.3 Hz, 1H), 8.3 (m, 1H), 9.4 (s, 2H), 10.0 (s, 1H), 13.8 (s, 1H).
ESI/MS (m/e, %): 366 [(M+1)*, 100], 368 [(M+1)", 35].

C. 5-Cyclopropyl-2-(2-(2-cyclopropylphenyl)pyrimidin-5-ylamino)benzoic acid
In a schlenck tube, a mixture of 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-

25 cyclopropylbenzoic acid (0.55 mmol, 0.200 g), cyclopropylboronic acid (0.71 mmeol, 0.061
g), KsPO4 (1.86 mmol, 0.395 g), PCys (0.05 mmol, 0.015 g) and Pd(Ac0); (0.03 mmo,
0.006 g) in a mixture of toluene/water 6:1 (6 ml) was heated at 110°C for 72 hours, under
argon atmosphere. The crude mixture was poured into water and extracted with ethyl
acetate. The organic phase was dried over MgSO,, filtered and the solvent removed. The

30 crude mixture was purified by reverse phase chromatography eluting with a gradient of
100% water to 100% MeOH/AcN 1:1 affording 0.016 g (71% of yield).

'H NMR (400 MHz, DMSO-ds) 8 ppm: 0.6 (m, 4 H), 0.9 (m, 4H), 1.9 (m, 2H), 7.0 (d,
J=7.0 Hz, 1H), 7.3 (m, 3H), 7.5 (s, 1H), 7.6 (m, J=2.0 Hz, 1H), 8.3 (s, 1H), 8.8 (s,
2H), 9.5 (s, 1H), 13.2 (s, 1H).

35 ESI/MS (m/e, %): 372 [(M+1)", 100].



2-(6-(2-Cyanapheny1)-5-methylpyridin-3-Ylamino)-5-methylbenzoic acid 10 A. tert-Butyl
246-(2-cyanophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate Obtained (0.164 g, 34% of yield)
following the procedure described in Example 8 (step A) starting with intermediate 16 (1 .OR mmhls,
0.400 g) and 2%gan8paeagylIboronic acid (1.59 mmol, 0.233 g). PCT/EP204$/M0AR (200 MHz,
DMSO-c16) 5 ppm: 1.29 -110 (s, 9H), 2.18 (s, 3H), g29 (s, 3H), 157.33 (s, 1H), 7.43 - 8.07 (m, 6H),
8.40 (d, J=2.34 Hz, 1H), 9.22 (s, 1H). ESI/MS (m/e, %): 400 [(M+1)*, 100] B.
2-(6-(2-Cyanophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid Obtained (0.013 g, 10% of
yield) following the nrogedure described in Example 8 (step B) 20 starting with (ert-Butyl
2-(6-(2-cyanophenyl)-5-methylpyridin-3-ylamino);5-mggthylbenzoate (0.164g, mmol). 1H NMR (200
MHz, DMSO-d6) 5 ppm: 2.19 (s, 3H), 2.27 (s, 3H)] 7.31 (m, 2H) 7.50-7.7 (m, 3H), 7.70 -7.87 (m, 2H),
7.90-8.00 (m, 1H) 8.39 (s, 1H). ESI/MS (m/e, %); VIR
242-(3-Chlorophenyppyrimidin-5-Ylamino)-5-c
2-(2-(3-chlorophertyppyrimidin-5-ylamino)-5-
2009/021696PCT/EP2008/006573 - 93 - Obtained (0.4303g. $1% of yield) following the procedure
described in Example 22 (step A) starting with Intermediate”17(0.99 mmol, 0.3009) and
3-chlorophenyghgyope b2 059henyip il kb SgjamiBbMEriznie a4t 380 [(M+1)+, 1001, 368 [(M+1)+,
35]5 5 A Ethyl 5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoate

Obtained (0.084 g, 79% of yield) following the procedure described in Example 7 (step A)

starting with Intermediate 9 (0.29 mmol, 0.066 g) and Intermediate 4 (0.29 mmo!, 0.05 g).

ESI/MS (mle, %): 359 [(M+1)*, 100].

10  B. 5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic acid
Obtained (0.07 g, 87% of yield) following the procedure describes in Example 7 (step B
starting with 0.084 g of ethy! 5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoate.
1H NMR (300 MHz, DMSO-dg) § ppm: 0.58 (m, 2 H) 0.76 - 0.99 (m, 2 H) 1.76 -
2.06 (m, 1 H) 6.92 - 8.09 (m, 9 H) 8.22 - 8.68 (m, 2 H).
15 ESIMS (m/e, %): 331 [(M+1)*, 100].

~—

Example 16

HO (0]
N
B

5-methyl-2-(quinolin-3-ylamino)benzoic acid
20 A. Ethyl 5-methyl-2-(quinolin-3-ylamino)benzoate
Obfained (0.845 g, 97% of yield) following the procedure described in Example 14 (step
B) starting from ethyl 2-amino-5-methylbenzoate (0.395 g, 2.20 mmol) and 3-
bromoquinoline (0.46 g, 2.20 mmol).
ESIUMS (m/e, %): 307 [(M+1)", 100].
25
B. 5-methyl-2-(quinolin-3-ylamino)benzoic acid
Obtained (0.542 g, yield 86%) following the procedure described in Example 14 (step B)
starting from ethy! 5-methyl-2-(quinolin-3-ylamino)benzoate (0.845 g, 2.1 mmol).



B. 2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid Obtained (0.217 g, yield 60%)
following the procedure described in example 22 (step B) starting from methyl
2-(2-(3-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate (0.433 g, 0.60 mmol). 1011-1 NMR
(400 MHz, DM8®26IB)EgpmM: 0.6 (M, 2H), 0.9 (m, 2H), 1.9 (m, 111), 7.3 @ATEM0B/@¢HM 3H), 8.3 (M,
2H), 8.8 (s, 2H), 9.5 (s, 1H), 13.3 (s, 1H). ESI/MS (gge, %): 366 [(M+1)+, 100], 368 [(M+1)+, 351
Example 29 0 OH 15 5-Methy1-2-(6-pheny1-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid In a
schlenck tube, a migtuxavef 3 dormme-bmsaihyjisnmoie adid $8)57. b8 520.3 anteinTetliate 1(1.12

l, 0,265g), potassi 5 200 , nd Cu (0.06
m& o.oo4gg) ﬁwOD Sl:ll@'nﬂ 3&?9 e 9]7'953’ T e

s heated at 130C 20 overni % er argon atmosphere. The solvent
was evaporated anddh&E2Ride Mk @& %ﬁﬁféd%\v@ﬁéﬁ?g UT%% %i?hggHZCIZI MeOH mixtures
affording 0.1209 (58MYi@id, 86)taF eXpediedi88lmpound. ESI/MS (m/e, %): 373 [(M+1)+, 100] 25
Example 30 5-Methyl-2-(5-methyl-6-(piperidin-1-yl)pyridin-3-ylamino)benzoic acid Obtained (0. 163 g,
47% of yield) following‘the procedure described in Example 9 starting with Intermediate 16 (1.06
mmol, 0.40095%?pgridine (1.16 mmol, 0 115 ml) WO 2009/021696PCT/EP2008/006573 - 94 -

HO. -0
H
N i\N
[/i

5-methyl-2-(5,6,7,8-tetrahydroquinolin-3-ylamino)benzoic acid ,
A solution of 5-methy!-2-(quinolin-3-ylamino)benzoic acid (Example 16) (1.08 mmol,

10 0.30g) in TFA (2.5 ml) was hydrogenated under pressure (58 psi) with PtO, (0.11 mmol,
0.028 g) as catalyst until all starting material disappeared. After that the reaction mixture
was filtered, concentrated and redissolved in water. The pH was adjusted to 4-5 by
addition of 2N NaOH and a solid was formed. This yellow solid formed was the desired
compound (0.249 mg, 79% of yield).

15 "H NMR (400 MHz, DMSO-ds) § ppm: 1.8 (m, 4H), 2.3 (s, 3H), 2.8 (t, J=6.0 Hz,

2H), 2.9 (t, J=6.2 Hz, 2H), 7.2 (d, J=8.5 Hz, 1H), 7.3 (m, 1H), 7.7 (s, 1H), 7.9 (s,
1H), 8.4 (d, J=1.7 Hz, 1H), 9.4 (s, 1 H), 13.3 (s, 1 H).
ESI/MS (m/e, %): 283 [(M+1)+, 100].

20 Example 18

0. OH
§
[N
s
Cl

2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoic acid
A. tert-Buty! 2-(5-chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoate
Obtained (0.008 g, 3% of yield) following the procedure described in Example 8 (step A)
25 starting with Intermediate 20B (0.58 mmol, 0.230 g) and phenylboronic acid (0.87 mmol,
0.106 g).
ESI/MS (m/e, %): 395 [(M+1)+, 100]



1H NMR (200 MHz, DMSO-d6) 8 ppm: 1.43- 1.78 (m, 6H), 2.07 - 2.30 (m, 6H), 2.74 - 3.11 (m, 4H),
6.92 (d, J=8.69 Hz, 1H), 7.19 (dd, J=8.69, 2.15 Hz, 1H), 7.41 (d, J=1.95 Hz, 1H), 7.68 (s, 1H), 8.01 (d,
J=2.73 Hz, 1 H). ESI/MS (m/e, %): 326 [(M+1)+, 100] 5 Example 31

2-(6-(Azepan- MO8 #Ydpyridin-3-ylamino)-5-methylbenzOic acid ObtaiPE€tKB2008%®¢721% of yield)
following the procedure described in Example 9 staging 10 with Intermediate 16(1.06 mmol, 0.4009)
and azepane (1.17 mmol, 0.132 g) 1IFINMR (200 MHz, DMSO-c16) 8 ppm: 1.49 - 1.84 (m, 8H), 2.20
(s, 3H), 223 (B. 2H3-Colfo-Bpbar{yipyrdi), ByBvn{ok)35-8180yienadiy) agid 7 (dd, J=8.59, 1,95 Hz, 1H), 7.34

(1% OJ] 125 7E3 Hzollot{zg 57 438 025 523% Jr';),le:c?) %ov@n@?}h@%rédéﬁu%%ﬁi&tb%ﬁ')n ERUMB Géep): 34(;0 A[(vat\r/] |
xample -5-phen inQ)-5- oic aci y
2-(6-(3-methoX3pRai 5’?% 8@%%‘?@ %ﬁr‘ﬁ (}[rrﬁ%tﬁl %gén e%‘ %@ta%lyé% %100 g, 29% of
yield) followingwiad, fréffedlure described in Example 7 (step A) starting with Intermedlate 10(0.81
mmol, 0.1g1 g) and mmmm@ms@n@a 8 B QBTG (e, THO)md B8R (WBEL)t, 100] 25 B.

2-(6-(3- Methoxyphe%i a:fffr)g M&\:Nébggﬁ -3- y mino)-5-methylbenzoic acid Obtained (0.060 g, 64% of
yield) following the p ?e d( ample 7 (step B) starting with (0.23 mmol, 0.100 g) of

ethyl 2-(6-(3-methoxy FR¢NSt (nBePhE AR INdH3-19fmino)-5-methylbenzoate. WO
2009/021696PCT/EP2008/006573

Example 19

10
5-Cyclopropyl-2-(5,6-diphenylpyridin-3-ylamino)benzoic acid
A. Ethyl 5-cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino) benzoate
Obtained (0.08 g, 38% of yield) following the procedure described in Example 7 (step A)
starting with Intermediate 9 (0.71 mmol, 0.16 g) and Intermediate 5 (0.55 mmol, 0.135 g).
15 ESI/MS (m/e, %): 435 [(M+1)*, 100].

B. 5-Cyclopropyl-2-(5, 8-diphenylpyridin-3-ylamino) benzoic acid
Obtained (0.035 g, 42% of yield) following the procedure described in Example 7 (step B)
starting with 0.090 g (0.21 mmol) of ethyl 5-cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino)
20 Dbenzoate.
'H NMR (300 MHz, CDCly) & ppm: 0.65 (d, 2 H) 0.90 (d, 2 H) 1.75 - 1.99 (m, 1 H)
7.06 -7.41 (m, 12H) 7.61 (s, 1 H) 7.78 (s, 1 H) 8.62 (s, 1 H).
ESI/MS (m/e, %): 407 [(M+1)", 100].

HO._.0
H
NfN F
F

5=cyclopr0py!=2—(2u(2,8»diﬂuorophenyl)pyrimidin-5-ylamino)benzoic acid

25 Example 20



- 95 - 1H NMR (300 MHz, DMSO-d6) S ppm: 2.24 (s, 311), 3.56 (s, 3H), 6.76-6.84 (m, 311), 7.09-7.14
(t, 1H), 7.21-7.38 (m, 7H), 7.56-7.58 (d, 111), 7.74 (s, 111), 8.55-8.57 (d, 1H), 9.53 (bs, 1H). ESI/MS
(m/e, c/0): 411 [(M+1)+, 100] 5 Example 33 2-(2,31-bipyridin-5-ylamino)-5-cyclopropylbenZoic acid A.
Methyl 2-(2,31Wiengiia168ylamino)-5-cycloproPylbenzOate 10 Obtained (8BEPe08084stf yield)
following the procedure described in Example 22 (sggn A) starting with Intermediate 18(0.45 mmol,
0.1559) and pyridin-3-ylboronic acid (0.67 mmol, 0.082 g). ESI/MS (m/e, %): 346 [(M+1)', 100] 15 B.
2-(2,31-bipyrighin: SchlaminopS-syaiaReooneieenaztiatasi®. Abgametnimon 4wl WWelhgders 24llowing the

gr?gzd‘érgy‘:% ’F%E%%dm'blﬁ%ﬂ?@%c%%&?@b?niﬁﬁl”ﬂg’f QN RRHPS (1.02 mmol, 0.59 g gand

a
DMSO-c16) 5Ppidbas &0R1 oY & %”Maj_“’g% % '%ei}fén%ha éff’hwﬁ‘ ’\ge(d J=8.7 Hz,
1H), 7.5 (dd, Jegorvatmosphere111), 7.7 (s, 111), 7.7 (dd, J=8.5, 2.7 Hz, 111), 8.0 (d, J 8.7 Hz, 111), 8.4
(d, J=7.9 Hz, ﬂé—)soﬂr@w(Wa@&Lp%r%téﬂ ikt ihe QrGdSmidil}e Wa2d@rddbl BxHVe4E zéﬂiﬂela&ﬁ): 332 Krtri+iy, 1

ool 25 Example 34.2:(3 -chlor RYLidi -butyl
. SLSu R AR B RO N RN INIRR Ol AEll Ao 1R DLy
2-(3-chloro-2 A Bl G RN O) 'Jh enzoate WO 2009 021696PCT/EP2008/006573
solvent removed. The crude mlxture was triturated with DCM to give 1.145 g (61%

yield) of the expected product.
'H NMR (200 MHz, DMSO-dg) 8 ppm: 0.6 (m, 2H) 0.9 (m, 2H) 1.9 (m, 1H) 7.2 (m,
10 3H) 7.4 (m, 1H) 7.6 (m, 1H) 7.7 (d, J=2.3 Hz, 1H) 8.8 (s, 2H) 9.5 (s, 1H) 13.3 (s,
1H).
ESIMS (mle, %): 368 [(M+1)", 100).

Example 21
HO.__O

H
N N
v/@ Wz\?
15

5-Cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoic acid
A. Ethyl 5-cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoate
Obtained (0.11 g, 42% of yield) following the procedure described in Example 7 (step A)
starting with Intermediate 9 (0.89 mmol, 0.2 g) and 5-methylpyridin-3-amine (0.89 mmol,
20 0.096 g).
ESI/MS (m/e, %): 297 [(M+1)", 100].

B. 5-Cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoic acid
The solid residue obtained in step A was dissolved in 4 ml of ethanol and 0.4 mi of
25 aqueous solution 2N NaOH were added. The mixture was stirred at 25°C for 16 hours, the
solvent was evaporated and the solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI; affording 0.06 g (yield 60%) of the expected
product.
'H NMR (300 MHz, DMSO-ds): 0.59 (d, 2H), 0.90 (d, 2H), 1.89 (m, 1H), 2.27 (s,
30 3H), 7.16 (s, 2H), 7.46 (s, 1H), 7.64 (s, 1H), 8.05 (s, 1H), 8.26 (s, 1 H).
ESIMS (mle, %): 269 [(M+1)*, 100].

Example 22



- 96 - In a schlenck tube, a mixture of Intermediate 15 (0.77 mmol, 0.28 g), 3-chloro-4-
(tributylstannyppyridine (0.86 mmol, 0.345 g), PdC12(PPh3)2 (0.08 mmol, 0.055 g) and Cul (0.16
mmol, 0.03 g) in dioxane (4 ml) was heated at 120C for 18 hours, under argon atmosphere. The
solvent was evwepaseasaiendd the crude mixture was extracted between 5 watgirn/etbnBacetate. The
organic phase was evaporated and the crude residge was purified over a Si02 eluting with
dichloromethane/ methanol mixtures and affording 0.3 g (yield 98%) of the corresponding ester
derivative. ESI/M5 (m/e, %): 396[(M+1)+, H8°10 B. 243'-Chloro-2,
4'-bipyridin-5-ylamino)-5-methylbenzoic aci H:f&q, residue obtained in step A was dissolved in 3 ml
of trifluoroacetic acid and stirred for 1 hour omltestpegature. The solvent was evaporated and the
solid residue was triturated with an isopx@pyl ether/nexa ixtife. The solid was filtered off affording
0.16 g (yield 62%) of the expected product. 1511-1 NMR (300 MHz, nroso-ric) 8 ppm: 9.98 (q, 311),
7.25- 7.A4 (121243 Cycigseppypenylipyyimidin-5ylaming)-8igyciogroryleenteic 6 Esi/ms (mie, %):
340 1(M+1)+,Al Q@ PRiEc3E ciPopbxibiatin Iovtitidmstininiad- St yjopdpy ieptaatein o)benzoic acid
To a solution pf Intey gggak% 16 (e DAL LRR 0 oRNE (7 M) dhibwbisianmyayridine (1.56
ed.

mmol, 0.5749) was a Nitrogen was bubleled throu nd Pd(PPI113)4 (0,0 ol, 0.091 g) was
added. It Was (A8R¢ M'eﬁ@'kn%\@w&% éﬂ%‘@%‘fﬁ‘ﬁ@ﬁg I‘?%%grﬁﬁl‘o@é @‘%b%&gﬁr{nto room
tem;;]erdatur(ra] mmrsgmmmmaammw&tmdmﬁweﬁﬁylma@aM@rﬁa brganieephase was
washed with wates\ape-REaent was-daieehidiller adsoae saee catatatjaveaubethyiaaade was purified
by column ch\rQ@matoBr;;ph giotz, h;x neI: h acerate Janjd) ﬁgf%ﬂjg& L3508 e hyield) of the
expected proci%‘@t.o TR I‘-@a&%eﬁ{/? f,'@ﬁ%d-ci%% 3 pprtn: 1.50 (s, 9H ,%.27 ?s,rSH), 2.50 (s, 311),
7.23 -7.43 (mnbtae papiied byosignalagianhs v SRy eting withhexanelalyAgstaesg (4 J=2.34 Hz,
111), 8.63dd, dxhuf8 hirdidd D. 2087 (89%HbY. vy i RO REIBH GILEEP 2008/006573

ESIMS (mle, %): 402 [(M+1)", 100].

B. 2-=(2-=(3-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyc|opropy|benzoic acid
Obtained (0.136 g, yield 64%) following the procedure described in example 21 (step B)
15 starting from methyl 2-(2-(3-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-
cyclopropylbenzoate.
'H NMR (400 MHz, DMSO-ds) § ppm: 0.7 (m, 4H), 0.8 (m, 4H), 1.9 (m, 1H), 3.9 (m,
1H), 7.1 (d, J=6.7 Hz, 1H), 7.2 (d, J=7.8 Hz, 1H), 7.3 (d, J=7.8 Hz, 1H), 7.4 (t,
J=7.4 Hz, 1H), 7.7 (s, 1H), 7.9 (d, J=7.4 Hz, 1H), 8.0 (s, 1H), 8.8 (m, 2H), 9.6 (s,
20 1H), 13.2 (s, 1H).
ESI/MS (m/e, %): 388 [(M+1)", 100].

Os OH
H
N l N
Z N
25 K/o
5-Methyl-2-(6-morpholinopyridin-3-ylamino)benzoic acid
A. tert-Butyl 5-methyl-2-(6-morpholinopyridin-3-ylamino)benzoate
To a solution of Intermediate 15 (0.28 mmol, 0.1 g) in ethoxyethanol (1 ml), morpholine

(0.55 mmol, 0.050 g) was added. The mixture was heated at 130°C for 16 hours in a
30 sealed tube. 0.050 g (0.55 mmol) of morpholine were added and the mixture was heated

Example 23



- 97 - ESI/MS (m/e, %): 320 [(M+1)+, 1001 Example 36 5
2-(5,6-Difluoropyridin-3-ylamino)-5-methylbenzoic acid A. tert-butyl 2-(5,
6-difluoropyridin-3-ylamino)-5-methylbenzoate Obtained (0.13 g, yield 84%) following the procedure
described in EXampe2ii@tep A) starting with Intermediate 11 (0.48 mmolPOTIEG)tasioh6s73
5-chloro-2,3-difluoropyridine (0.48 mmol, 0.072 g). §§ESI/MS (m/e, %): 321[(M+1)+, 100]. B. 2-(5,
O-difluoropyridin-3-ylarnino)-5-methylbenzoic acid The solid residue obtained in step A was dissolved
in 0.78 ml of tsfh speoseetintasicandustirmed folvanhous avaportced angidiataredeMixtasweast was

evaporated aﬁﬂrﬁ*&%(??@deéi TRasdrtdratac AtailisoREepuHeiaay besanesestare. The solid
was filtered off a 1Lor Ing 0.01 g (yield 15%) of the expected product. 11H NMR (200 MHz, CDC13) 5

ppm: 2.32 (s, Helf) & g eresRiAP 45ty 37 - 7,68 (m, 1 H) 7.88 (s, 2 H) 9.22 (s, 1 H). ESI/MS (ml/e,
%): 325 [(M+1)+, 100ESIVEXanep6)337 REM«(3~(309)/Iethoxyphenyppyridin-3-ylamino)benzoic acid In a
schlenck tgbe, a mixture of 5-bromo-243-methoxyphenyi)pyridine (Intermediate 27, 0.91 mmol, 0.23

g), ethyl 2-amj oate (Intermediate 33, 0.91 r : BINAP (0.05 mmol, 0.028 g),
Pd2(dba)3 (0.%&%@{%?@4%@%%% 'Sé)ly ﬁ%%lh%gf%% in toluene (4 ml) was heated at 110C
for 12 hours, Arrtdtiargdis-aatedphEaomhonaRgitnArl2stRs P 1Ry B BB 58158 /806573 - 98 - was
evaporated angléhe, soii8l resit veawasritiatadech tetipequee trs $diotiomhef 2INddGLaand extracted with

CHCIS. The clyde RS YHlIed R Al FIRRIAUABIY Ry aIRE Rl s wiombres of
or

hexane/ethyl acetate a ing 0.0/8 9 (yield 26%) of th exgected compound.
10" off to afford 0.047 g (73% of yield) of the expected product.

ESI/MS (m/e, %): 314 [(M+1)*, 100]

Example 24
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16 5-Methyl-2-(5-methyl-6-morpholinopyridin-3-ylamino)benzoic acid
Obtained (0.060 g, 17% of yield) following the procedure described in Example 9 starting
with
Intermediate 16 (1.06 mmols, 0.400 g) and morpholine (1.17 mmols, 0.102 ml).
'H NMR (200 MHz, DMSO-de) § ppm: 2.19 (s, 3H), 2.23 (s, 3H), 2.99 (m, 4H), 3.54
20 -3.91 (m, 4H), 6.93 (d, J=8.59 Hz, 1H), 7.14 (d, J=8.59 Hz, 1H), 7.40 (s, 1H), 7.67
(s, 1H), 8.01 (s, 1H), 8.62 - 10.25 (s, 1H).
ESI/MS (m/e, %): 328 [(M+1)*, 100]

Example 25

25
5-cyc!opropy!—2—(6-cyclopropy!-5~phenylpyridin-3»ytamino) benzoic acid
A. Ethyl 5-cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylamino) benzoate
Obtained (0.025 g, 44% of yield) following the procedure described in Example 7 (step A)
starting with Intermediate 9 (0.16 mmol, 0.035 g) and Intermediate 6 (0.14 mmol, 0.03 g).



551H NMR (300 MHz, CDCI3): 3.93 (s, 31-1), 6.84-6.90 (m, 1H), 6.97-7-01 (m, 1H), 727- 7.32 (m,
21-1), 7.40-7.45 (m, 2H), 7.51-7.57 (m, 2H), 7.71-7.77 (m, 2H), 8.09-8.12 (d, 11-1), 8.72 (s, 1H), 9.67
(be, 1H). ESI/MS (m/e, %): 321 ((M+1)+, 100). Example 38 10 OEt
2-(6-(3-Ethoxypengtjerreddin-3-Yiamino)benzoic acid Obtained (0.070 g, B8l@d1008pdetswing the
procedure described in Example 37 starting with Ir_@{r_nediate 54(1.09 mmol, 0.180 g) and
Intermediate 28(1.09 mmol, 0.303 g). 51H NMR (300 MHz, CDCI3): 1.42-1.47 (t, 3H), 4.11-4.16 (q,

2H), 6.82-6.86 (t, Lhs ka8 G4eb Ry (b R 17-2690].30(m, 1H), 7.38-7.41 (m, 2H), 7.47-7.53 (m, 2H),
7.68-7.76 (m, 2H), 8.07-8.1%4%(16, 1T—I), g{% (57, 1&?9.72 (bs, 1H). ESI/MS (ml/e, 3/0): 335 [00+(10., 10)01.
E_xample 39 20 2-(6-(3-Ethoxyphenyl)pyridin-3-y|amino%%g‘lu,orobenzqic acid Obtained (0.090 g,
yield 43%) folRikydherprctfurscirpseridrhe expnifine3 st Rg WRiS Afdrmediate 53 (0.59 mmol,
0.100 g) and lptesmeriem23(@59 oiylek)ddli6wigy.the procedure described in Example 7 (step B)

5 starting with ethyl 5-cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylamino) benzoate
(0.025 g, 0.06 mmol).
"H NMR (300 MHz, CDCl3) & ppm: 0.55 - 0.71 (m, 2H), 0.78 - 0.99 (m, 4H), 1.07 -
1.20 (m, 2H), 1.76 - 1.83 (m, 1H), 1.96 - 2.23 (m, 1H), 7.12 (s, 2H), 7.33 - 7.56 (m,
6H), 7.78 (s, 1H), 8.28 - 8.57 (s, 1H).
10 ESI/MS (m/e, %): 371 [(M+1)", 100].

Example 26
0y OH
&
~ SN
L
T

2-(6=(2-Cyc|opropy|phenyl)—5-methylpyridin-3-y|amino)-5-methylbenzoic acid
15 A tert-Butyl 2-(6-(2-chloropheny!)-5-methyipyridin-3-ylamino)-5-methylbenzoate
Obtained (0.150 g, yield 95%) following the procedure described in Example 22 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and 2-chlorophenylboronic acid (0.79
mmol, 0.124 g).
TH NMR (200 MHz, CDCl;) & ppm::1.62 (s, 9H), 2.14 (s, 3H), 2.30 (s, 3H), 6.90 -
20 7.59 (m, 7TH), 7.74 (m, 1H), 8.45 (d, J=2.34 Hz, 1H), 9.48 (s, 1H).
ESI/MS (m/e, %): 409 [(M+1)*, 96].

B. tert-Butyl 2-(6-(2-cyclopropylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
Obtained (0.152 g, 63% of yield) following the procedure described in Example 14 (step
25 C) starting with  tert-butyi 2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate (0.49 mmol, 0.200 g) and cyclopropylboronic acid (1.47 mmol, 0.126 g).
ESI/MS (m/e, %): 409 [(M+1)*, 96].

C. 2=(6-(2-Cyclopropylphenyl)-5—methylpyridin—3-ytamino)-5~methylbenzoic acid

30 Obtained (0.012 g, 10% of yield) following the procedure described in Example 8 (step B)
starting with tert-Butyl 2-(6-(2-cyclopropylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate (0.150 g, 0.37 mmol).



5 11-INMR (300 MHz, DM80-d6): 1.32-1.37 (t, 3H), 4.05-4.12 (q, 21-1), 6.91-6.95(m, 1H), 7.32-7.37

(m, 3H), 7.58-7.65 (m, 3H), 7.69-7.72 (m, 1H), 7.90-7.93 (d, 1H), 8.54- 258.56 (m, 1H), 9.52 (be, 1H).

ESI/MS (m/e, %): 353 [(M+1)+, 1001. Example 40 WO 2009/021696PCT/EP20081006573 - 99 -
2-(6-(3-Ethoxy§ﬁéﬁ?ﬁ[f}25@ﬁethylPyridIn-3-y|amino)benzoic acid Obtained ROTIEIY8ANERI320%)
following the procedure described in Example 37 stggting with Intermediate 54 (0.91 mmol, 0.165 Q)

and Intermediate 29 (0.91 mmol, 0.265 g). 5811-1 NMR (300 MHz, CDCI3): 1.40-1.44 (t, 3H), 2.36 (s,

3H), 4.08-4.13 (g, 2H)NGIRI4BOOA2, DM TB. 04-BrpT(h52 10687(0821)1 0-(ih (RVT$,1.3%.7.41 (m, 311),

7.64 (s, 1H), 8.00-803 (7Lt Ro %0515, 183\ S, toss EHHESIONE (1/ee 90z 319, [tM2 1)+, 1001.
Example 41 10

10

15

20

25

(dd, J=7.43, 1.17 Hz, 1H), 7.20 (t, J=6.85 Hz, 1H), 7.25 - 7.35 (m, 3H), 7.58 (d,
J=2.35 Hz, 1H), 7.75 (s, 1H), 8.36 (d, J=2.74 Hz, 1H).
ESIMS (m/e, %): 359 [(M+1)*, 100]

OsOH
H N
SR
P

2-(6-(2-Cyanophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

Example 27

A. tert-Butyl 2-(6-(2-cyanophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
Obtained (0.164 g, 34% of yield) following the procedure described in Example 8 (step A)

ey

(41 EO
Llodo

starting with Intermediate 16 (1.06 mmols, 0.400 g} and 2-cyanophenylberenic aci

mmol, 0.233 g). ]
'H NMR (200 MHz, DMSO-dg) § ppm: 1.29 -1.70 (s, 9H), 2.18 (s, 3H), 2.29 (s, 3H),
7.33 (s, 1H), 7.43 - 8.07 (m, 6H), 8.40 (d, J=2.34 Hz, 1H), 9.22 (s, 1H).

ESIMS (m/e, %): 400 [(M+1)*, 100]

B. 2-(6-(2-Cyanophenyl)—S—methy!pyridin-3-y|amino)-S-methylbenzoic acid
Obtained (0.013 g, 10% of yield) following the procedure described in Example 8 (step B)
starting with fert-Butyl 2-(6-(2-cyanophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
(0.164 g, mmol).
'H NMR (200 MHz, DMSO-dg) & ppm: 2.19 (s, 3H), 2.27 (s, 3H), 7.31 (m, 2H),
7.50-7.7 (m, 3H), 7.70 -7.87 (m, 2H), 7.90-8.00 (m, 1H) 8.39 (s, 1H).
ESI/MS (mle, %): 344 [(M+1)*, 100]

f§ C
/)\©/

2-(2-(3-=Chlorophenyl)pyrimidin-s-ylamino)-s-cyclopropyibenzoic acid

Example 28

A. Methyl 2-(2-(3-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate



2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-mathylbenzoic acid Obtained (0.150 g, yield 51%) following
the procedure described in Example 37 starting with Intermediate 55(0,84 mmol, 0.150 g) and
Intermediate 28(0.91 mmol, 0.233 g). 511-1 NMR (300 MHz, CDCI3): 1.45 (t, 311), 2.31 (s, 3H), 4.15
(g, 21-1), 6.95 @ORPIp/RBA15(s, 2H), 7.37 (t, 1H), 7.50 (d, 1H), 7.54 (s, 1POQTEBBOgNMBI7L), 7.88 (S,
1H), 8.65 (s, 1H). ESI/MS (m/e, %): 349 [(M+1)+, 100]. Example 42
2-(6-(3-Ethoxypheny1)-5-methylPyridin-311amino)-5-methylbenzoic acid 20 Obtained (0.036 g, yield
18%) followingoihieify® (Rass @ deise b gel fakewinglehd pretading deiitribeie mBdisieesB] (6 mmol, 0.100

g) and Intermegdi ( ! . . =L.43{t, 3H), 2.26 (s,
3. 232 (6, 3 %&%ﬁ@?&&%@é&i?&?‘eé'f’fa‘ﬁ%@.‘ﬁ%’%‘??&@q‘%@ﬁ%ﬂ%ﬁ% 1.7 25728

)
(M, 11-9, 7.33(0058 7Rk 3y15P @) (5. 111), 7.81 (s, 111), 8.54 (s, 1H), 9.10 (bs, 1H). 25ESIMS (m/e,
%): 363 [(M+1), 100ESIBGunpke %3 3BNPBOB/OLDEFER HVEP20881/006573 - 100 -

5

B. 2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid

Obtained (0.217 g, yield 60%) following the procedure described in example 22 (step B)

starting from methyl 2-(2-(3-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate

(0.433 g, 0.60 mmol).

10 "H NMR (400 MHz, DMSO-dg) 5 ppm: 0.6 (m, 2H), 0.9 (m, 2H), 1.9 (m, 1H), 7.3 (m,

2H), 7.6 (m, 3H), 8.3 (m, 2H), 8.8 (s, 2H), 8.5 (s, 1H), 13.3 (s, 1H).
ESI/MS (m/e, %): 366 [(M+1)+, 100], 368 [(M+1)+, 35]

Example 29

15 F
5-Methyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
In a schlenck tube, a mixture of 2-bromo-5-methylbenzoic acid (0.57 mmol, 0.120 g),
Intermediate 1 (1.12 mmol, 0.265 g), potassium carbonate (1.12 mmol, 0.153 g), Cu,O
(0.06 mmol, 0.008 g) and Cu (0.06 mmol, 0.004 g) in DME (2 ml) was heated at 130°C
20 overnight, under argon atmosphere. The solvent was evaporated and the crude mixture
was purified over SiO, eluting with CH,Cl,/ MeOH mixtures affording 0.120 g (57% of
yield) of the expected compound.
ESI/MS (m/e, %): 373 [(M+1)*, 100]

25 Example 30
Oy OH
N
| )
0
5-Methyl-2-(5-methyl-6-(piperidin-1-yl)pyridin-3-ylamino)benzoic acid

Obtained (0. 163 g, 47% of yield) following the procedure described in Example 9 starting
with Intermediate 16 (1.06 mmol, 0.400 g) and piperidine (1.16- mmol, 0.115 ml).



2-(6-(3-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzOic acid Obtained (0.150 g, yield 46%) following
the procedure described in Example 37 starting with Intermediate 54(0.91 mmol, 0.165 g) and
Intermediate 31 (0.91mmol, 0.269g). 58 IH NMR (300 MHz, CDCI3): 1.49 (t, 3H), 4.16 (g, 2H), 6.85 (t,
1H), 7.00 (t, 1PHO209B0AL69¢), 7.32-7.49 (m, 3H), 7.69 (dd, 1H), 7.76 (dd, REVES2083/(637B1), 8.63 (d,
1H). ESI/MS (m/e, %): 353 [(M+1)., 100]. Example 44- 10
2-(613-Ethoxypheny1)-4-methylPyridin-3-Ylamino)-5-methylbenzoic acid Obtained (0.158 g, yield
78%) following the ProRRRIZE00dsdz|IRMSOBcppte: 3A3tat 7B Wit )n2dmetiF e 8HD.56 mmol, 0.100

g) and Intermediate 39, (0:50 ﬂh)oe?@zz(&i)ﬁa% AR 290tz JOMBCAB)id, )73 (. 3H), 222
(s, 3H), 2.26 (s, 3H

)40741 7.23 (d, 1H), 7.32-7.38 (t, 1H),
7.61-7.65 (m, 2H), A% 37558 Herif g??é 'ﬂgﬁ? gﬁé%@ﬁv X 1H). ESI/MS (mle, %).
363[(M+1)+, 100]. EVSdrds, %2-0B8 HthbxpPeny1)-4- methylPyrld|n-3-ylam1no)ben2010 acid 20
Obtained @.070 g, yield 33%) following the procedure described in Example 37 starting with
Intermediate %4;%816!1 mol, 0.100 g) and Intermediate 30 (0.61 mmol, 0.176 g). 81H NMR (300 MHz,
CDCI3): 1.43 ? H), 2.35 (s, 3H), 4. 12 4.19 (q 2H), 6.77- 6.82 (t, 11-1), 6,89-6.97 (m, 2H),

7.33-7.41 (m, 2H), 7.52 (s, 1H), 755757( 765(s 1H), 8.06-8.08 (d, 1H), 8.69 (s, 1H), 9.31
(bs, 1H).

2-(6-{Azepan-1 -yI)—5-methyIpyrldm-3-ylam|no)-5-methylbenzoic acid
Obtained (0. 089 g, 21% of yield) following the procedure described in Example 9 starting
10  with Intermediate 16 (1.06 mmol, 0.400 g) and azepane (1.17 mmol, 0.132 g)
'H NMR (200 MHz, DMSO-dg) 8 ppm: 1.49 - 1.84 (m, 8H), 2.20 (s, 3H), 2.23 (s,

2L an 282 (m AHY B QA (4 Iz 8 5O Ll-r 1!—4\ 7.47 (rlrl I—QRO 108 Hz 'H«!)

\lll, oINS KBy -n:],uv—r 1\,

7.34 (d, J=2.73 Hz, 1H), 7.59 - 7.72 (m, 1H), 7.82 - 8.05 (m, 1H), 8.20 (s, 1H).
ESI/MS (mle, %): 340 [(M+1)*, 100]

Oqy-OH
H
N | N
Qoh
2-(6-(3-Methoxypheny|)-S-phenylpyridin—3-ylamino)-s-methy!benzoic acid
A. Ethyl 2-(6-(3-methoxyphenyl)-5-phenylpyridin-3—ylamino)-S-methyibenzoate
20 Obtained (0.100 g, 29% of yield) following the procedure described in Example 7 (step A)

starting with Intermediate 10 (0.81 mmol, 0.161 g) and Intermediate 7 (0.81 mmol, 0.223
g).

16
Example 32

ESI/MS (m/e, %): 439 [(M+1)*, 100]

25 B. 2=(6=(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.060 g, 64% of yield) following the procedure described in Example 7 (step B)
starting with (0.23 mmol, 0.100 g) of ethyl 2-(6-(3-methoxyphenyl)-5-phenylpyridin-3-
ylamino)-5-methylbenzoate.



25ESI/MS (m/e, %): 349 [(M+1)+, 100]. Example 46 WO 2009/021696PCT/EP2008/006573 - 101 -
5-Bromo-246-(3-ethoxyphenyl)pyridin-3-ylaminojbenzoic acid Obtained (0.072 g, yield 40%) following
the procedure described in Example 37 starting with methyl 2-amino-5-bromobenzoate (0.43 mmol,
0.100 g) and IMenmedizie8 (0.43 5 mmol, 0.121 g). 81H NMR (300 MHRCMBEDR/®MB0 1.34 (t, 3H),
3,98-405 (q, 2H), 6.84-6.87 (m, 1H), 7.12-7.15 (d, Id4), 7.13-7.26 (t, 1H), 7.35-7.41 (m, 3H), 7.68-7.73
(m, 2)1), 8.00-8.02 (m, 1H), 8.39 (s, 1H). ESI/MS (m/e, %): 413 1(M+1)+, 100]; 415 [(M+1)+, 97.4]. 10
Example 47  5-Chipro#2a63A3 ethaxpsmrdays/ pioin -3 24 &nBhd) BéitZsiSHLEI. 7&h it d34th.081 g, yield
41%) following the € crbgd,i Stagti ithy! Hwke-Hrehlorobenzoate
(0.54 mmol, 0.10D ‘Q’Eeag?éjﬁéfﬁia?éﬁd%g%@m@ﬁﬁif%.‘?g?)\“éiih’ sﬁ@rﬁm{%o MH%, DMSO-d6):
1.32-1.37 (t, 3H), 4.0824958 (§54): 6.93-6.96 (d, 1H), 7.26-7.28(d, 1)1), 7.33-7.39(t, 1H), 7.44-7.47(d,
1H), 7.59-7.61 (M, ZE)/NIST@aTR,7B)(i%] LEWM+1)R5198]) 1H), 7.93-7.96 (d, 1H), 8.57 (s, 1H), 9.71 (bs, 1H).
ESI/MS (nye, A): 1369 (M+1)+, 100; 371(M+1)+, 321.

HO. 0
N
B
P I\N
P

2-(2,3"-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid

Example 33

A. Methyl 2-(2,3"-bipyridin-5-ylamino)-5-cyclopropylbenzoate
10  Obtained (0.067 g, 49% of yield) following the procedure described in Example 22 (step
A) starting with Intermediate 18 (0.45 mmol, 0.155 g) and pyridin-3-ylboronic acid (0.67
mmol, 0.082 g). ’
ESI/MS (mle, %): 346 [(M+1)", 100]

15  B. 2-(2,3"-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid
Obtained (0.064 g, yield 79%) following the procedure described in Example 22 (step B)
starting from methyl 2-(2,3'-bipyridin-5-ylamino)-5-cyclopropylbenzoate (0.067 g,
0.18mmof).
'H NMR (400 MHz, DMSO-ds) 8 ppm: 0.6 (m, 2H), 0.9 (m, 2H), 1.9 (m, 1H), 7.2 (d,
20 J=8.7 Hz, 1H), 7.3 (d, J=8.7 Hz, 1H), 7.5 (dd, J=7.7, 4.8 Hz, 1H), 7.7 (s, 1H), 7.7
(dd, J=8.5, 2.7 Hz, 1H), 8.0 (d, J=8.7 Hz, 1H), 8.4 (d, J=7.9 Hz, 1H), 8.6 (m, 2H),
9.2 (s, 1H), 9.6 (s, 1H), 13.2 (s, TH). ‘
ESI/MS (m/e, %): 332 [(M+1)*, 100]

25 Example 34

~N
2-{3'-chloro-2, 4’ -bipyridin-5-ylamino)-5-methylbenzoic acid
A. tert-butyl 2-(3'-chloro-2, 4’-bipyridin-5-ylamino)-5-methylbenzoate



20 Example 48 0 OH 2-(6-(5-Ettioxy-2-fluorophenylilwridin-3-ylamino)benzoic acid Obtained (0.040
g, yield 19%) following the procedure described in Example 37 starting with Intermediate 54(0.61
mmol, 0.1009) and Intermediate 32 (0.61 mmol, 0.179 g), 2581H NMR (300 MHz, CDCI1): 1.43 (t,
3)1), 4.10 (q, 2™, 2608226690 (m, 2H), 7.07 (dd, 1H), 7.34 (s, 1H), 7.39 (ddraympin0480a3v31H), 7.67 (dd,
1H), 7.78 (dd, 1H), 8.06 (d, 1H), 8,62 (s, 1H). WO_3g09/021696PCT/EP20081006573 - 102 -

ESI/MS (m/e, %): 353 [(M+1)+, 1001. Example 49
2-(6-(3-Ethoxyipherhidnaretibd pyeriaindairgl aohi mb rine(diafie ot® nf@ i Ty Iiveniz ofc28cie). 5 Inhéemehlenck tube,

a mixture of | Rl 0560 BRI G 18y nta de- (3 NAP (0.07
mmol, 0.041 3?&’%2(&%@}?90 Osémmol 0. 30%4) )gn fﬂ%@ﬂ" %9 ﬁ(igézgsg gfi%gl)gie (4 r(nl)

was heated af® 16§ BB FR¥EPS orﬁ Ee s Ivent WA evaporated and the solid
residue was tratmeeibwitfireosaban vetutmpoBiEd H@Itbﬁéf%%@d%mﬁs@}ﬁl@?g bEfeegrude mixture

was d'SSO'He%&ér%ﬁ&r@lHWé@em!é arik QR dRlcOidL aRisedbbdiaetHane theacided w@tdi@élwsd at room
temperature over, )Zn? t T e 9 éﬁ'&ﬁSIdu?“WGa%mE%g{f ngylmemgk% ggﬁréa# ﬁgl %‘4 L@QBS solution
PaRE r

of 2N HCI and® Wi THhe Eftide mixture was puri |e oma ography over
Si02 eluting wiYieihdRimes e cerapryating avtetaRrisH¥rding 0.061 g (yield 21%) of the expected
compound. 1561H NFRISh/4/1bAY, IBIEP19I6)100)31-1.35 (t, 3H), 2.32 (s, 3H), 4.02-4.06 (q, 2H),
6.91-6.94 (d, 1H), 7.04-7.09 (m, 2H), 7.32-7.35 (m, 2H), 7.48-7.50 (m, 1H), 7.59 (s, 1H), 8.24 (s, 1H),

8.34 (s, 1H 12 42 bs, 1H). ESI/MS (m/e, %): 41
( 0) (Chloro~)2 4'- blpyr|d|(n5 an%?no 7n[i(ethyl%)e4r-12<:)l‘|go

The solid residue obtained in step A was dissolved in 3 ml of trifluoroacetic acid and
stirred for 1 hour at room temperature. The solvent was evaporated and the solid residue
was triturated with an isopropyl ether/hexane mixture. The solid was filtered off affording
0.16 g (yield 62%) of the expected product.
15 'H NMR (300 MHz, DMSO-ds) 3 ppm: 2.28 (s,
(m, 1H), 7.72 - 7.83 (m, 3H), 8.53 - 8.67 (m, 2H
ESI/MS (m/e, %): 340 [(M+1)*, 100].

\
3H), 7.25 - 7.44 {m, 3H)

Example 35

20
5-Methyl-2-(3-methyl-2,2'-bipyridin-5-ylamino)benzoic acid

To a solution of Intermediate 16 (1.07 mmol, 0.403 g) in DMF (7 ml) 2-
(tributylstannyl)pyridine (1.56 mmol, 0.574 g) was added. Nitrogen was bubleled through
and Pd(PPhs), (0.08 mmol, 0.091 g) was added. It was heated in the microwave at 120°C
25 for 5h. It was allowed to cool dawn to room temperature and poured into water. it was
extracted with ethyl acetate and the organic phase was washed with water and brine. It
was dried, filtered and concentrated in vacuo. The crude was purified by column
chromatography (SiO,, hexane: ethyl acetate 1:1) affording 0.310 g (77% of yield) of the
expected product.
30 H NMR (200 MHz, DMSO-dg) 8 ppm: 1.50 (s, 9H), 2.27 (s, 3H), 2.50 (s, 3H), 7.23
- 7.43 (m, 3H), 7.52 (d, J=1.95 Hz, 1H), 7.68 (s, 1H), 7.89 (d, J=3.51 Hz, 2H), 8.39
(d, J=2.34 Hz, 1H), 8.63 (d, J=5.08 Hz, 1H), 8.22 (s, 1H).



Example 50 Me 20 2-(6-(3-MethoXyphertyl)-5-methylpyridin-3-ylamino)-5-(trifluoromethyl)benzoic acid
Obtained (0.050 g, yield 27%) following the procedure described in Example 49 starting with
Intermediate 59(0.43 mmol, 0.1009) and Intermediate 33(0.43 mmol, 0,12 g). 6 'H NMR (300 MHz,
DMSO-d6): 2.30@03ppL6d78 (s, 3H), 6.93-6.96(d, 1H), 7.07-7.11 25(m, ZAY/ERZPEPREIm, 2H),
7.50-7.53 (m, 1H), 7.61 (s, 1H), 8.22 (s, 1H), 8.37 (g71H), 12.15 (bs, 1H). ESP/MS (m/e, /0): 403
[(M+1)+, 100]. Example 51 WO 2009/021696PCT/EP2008/006573 - 103 -
2-(6-(3-MethoxypheBSIMVS tnweh iy 3RAMEHAMPA)-5-methylbenzoic acid In a schlenck tube, a mixture
of Intermediate 33 (2.55 mmol, 0.71 g), Intermediate 55 (2.57 mmol, 0.46 g), BINAP (0.25 mmol, 0,158
g), Pd2(dba)3 O.%B m%aol, 0.116 g) and 5 NaO1E3u (6.35 mmol, 0.6109) in toluene (20 ml) was
heated at 110 ?orpﬁ ours, under argon atmosphere. The solvent was evaporated, the solid residue
was suspended in water, the pH was taken t6&%nd extracted with CHCI3. The crude mixture was

purified by flash chromatography over Si02 el ithmixtures of hexane/ethyl acetate affording
0.580 g (yield 65%) of the expected compoun 81 ¥1u R (300 MHz, CDCI3): 2.28 (s, 3H), 2.34 (s,
3H), 3.85 (s, 3H), 6.95 (d, 1H), 7.08 (s, 2H),7.23°(d, 1 .36 (t, 1H), 7.58 (s, 111), 7.83 (s, 111), 8.51
(s, 1H). ESUMS (m/e, %): 349 [(NW)+, 1001 F

5 2-(5,6-Difluoropyridin-3-ylamino)-5-methylbenzoic acid
A. tert-butyl 2-(5, 6-difluoropyridin-3-ylamino)-5-methylbenzoate
Obtained (0.13 g, yield 84%) following the procedure described in Example 7 (step A)
starting with Intermediate 11 (0.48 mmol, 0.1 g) and 5-chloro-2,3-difluoropyridine (0.48
mmol, 0.072 g).
10 ESI/MS (m/e, %): 321[(M+1)*, 100].
B. 2-(5, G-difluoropyridin-3-ylamino)-5-methyibenzoic acid
The solid residue obtained in step A was dissolved in 0.78 ml of trifluoroacetic acid and
stirred for 1 hour at room temperature. The solvent was evaporated and the solid residue
15 was triturated with an isopropy! ether/hexane mixture. The solid was filtered off affording
0.01 g (yield 15%) of the expected product.
'H NMR (200 MHz, CDCl3) & ppm: 2.32 (s, 3H) 6.86 - 7.15 (m, 1 H) 7.37 - 7.68 (m,
1 H)7.88 (s, 2H)9.22 (s, 1 H).
ESI/MS (mle, %): 325 [(M+1)", 100].
20
Example 37

O OH
H
N%'
Z O

25  2-(6-(3-Methoxyphenyl)pyridin-3-ylamino)benzoic acid
In a schlenck tube, a mixture of 5-bromo-2-(3-methoxyphenyl)pyridine (Intermediate 27,
0.91 mmol, 0.23 g), ethyl 2-aminobenzoate (Intermediate 33, 0.91 mmol, 0.15 g), BINAP
(0.05 mmol, 0.028 g), Pd(dba); (0.05 mmol, 0.042 g) and NaO'Bu (1.82 mmol, 0.175 g) in
toluene (4 ml) was heated at 110°C for 12 hours, under argon atmosphere. The solvent



Example 52 15 2-(6-(3-Methoxyphenyl)-5-methylPyridin-3-ylamino)-6-methylbenzoic acid Obtained
(0.085 g, yield 32%) following the procedure described in Example 51 starting with Intermediate
56(0.76 mmol, 0.212 g) and Intermediate 33(0.76 mmol, 0.136 g). 81H NMR (300 MHz, CDCI3): 2.29
(s, 3H), 2.35 (3YSRIBBM¢s, 3H), 614-6.76 (m, 1H), 6.92-6.95 (m, 1H), 7TEVEIIP0§BN63A), 7.17-7.19
(m, 2H), 7.32-7.36 (t, 1H), 7.59 (s, 201H), 8.43 (s,.”dd)} ES1/MS (m/e, %): 349[(M+1)+, 100].
Example 53 5-Fluoro-2-(6-(3-methoxyphenyl)-5-methylPyridin-3-ylamino)benzoic acid 25 Obtained
(0.043 g, yielava2es) fotnedngdhie priidedsideaiwas tiffutited Withapledss sehtiniehih eerpdediate

s A e a0, ey o0

T7TEP200¢ - v 16X 2. : 78 (S, 3H),
6.93-6.96 (m, I MEB MR QT i”‘?(%tfj%%{i’rtﬁ, ﬁﬁé,)'%%aé) %3(% 'g%ézé%;é%;é H‘ffg’g.ss((s, 1H)).
ESI/MS (m/e,szhp863I[ (M+1)+, 100]. Example 54 5
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1H), 8.72 (s, 1H), 9.67 (bs, TH).

ESIMS (mle, %): 321 [(M+1)*, 100].
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2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.070 g, vield 19%) following the procedure descrihed in Example 37 starting
with Intermediate 54 (1.09 mmol, 0.180 g) and Intermediate 28 (1.09 mmol, 0.303 g).
& 'H NMR (300 MHz, CDCly): 1.42-1.47 {t, 3H), 4.11-4.16 (q, 2H), 6.82-6.86 (t, 1H),
15 6.94-6.97 (d, 1H), 7.25-7.30 (m, 1H), 7.38-7.41 (m, 2H), 7.47-7.53 (m, 2H), 7.68-7.76
(m, 2H), 8.07-8.10 (d, 1H), 8.70 (s, 1H), 9.72 (bs, 1H).
ESIMS (mle, %): 335 [(M+1)", 100].

Example 39
0 OH
Ny
E ; o Ot

20 2-(6-(3-Ethoxyphenyl)pyridin-s-ylamino)-5-ﬂuorobenzoic acid
Obtained (0.090 g, yield 43%) following the procedure described in Example 37 starting
with Intermediate 53 (0.59 mmol, 0.100 g) and Intermediate 28 (0.59 mmol, 0.164 a).
5 'H NMR (300 MHz, DMSO-d): 1.32-1.37 (t, 3H), 4.05-4.12 (q, 2H), 6.91-6.95 (m,
1H), 7.32-7.37 (m, 3H), 7.58-7.65 (m, 3H), 7.69-7.72 (m, 1H), 7.90-7.93 (d, 1H), 8.54-
25 8.56 (m, 1H), 9.52 (bs, 1H).
ESI/MS (mle, %): 353 [(M+1)*, 100].
Example 40




61H NMR (300 MHz, DMSO-d6): 1.39 (t, 3H), 2.32 (s, 3H), 4.12 (g, 2H), 7.01 (m, 1H), 107.29 (dd, 1H),
7.36 (s, 2H), 7.52 (dd, 1H), 7.80 (m, 3H), 8.64 (s, 1H). ESI/MS (m/e, %): 367 [(M+1)+, 1001. Example
550 OH 2-(6-(2-Fluoro-5-methoxyphenyl)-5-methylPridin-3-ylamino)-5-methylbenzoic acid 15A.Ethyl
2-(6-(2-fluoro-BithtdR¥igtaenyl)-5-methylPyridin-3-ylamino)-5- methylbeF4Jak820080eefenck tube, a
mixture of Intermediate 64 (0.14 mmol, 0.050 g), 2-§yoro-5- methoxyphenylboronic acid (0.14 mmol,
0.024 g), PdC12dppf.DCM (0.01 mmol, 0.012 g) and Cs2CO3 (0.43 mmol, 0.1409) in a 4:1
dioxane/water mixture (1.5 ml) was heate®&at®0 110C for 12 hours, under argon atmosphere. The
solvent was evaporated and the crude mixtuge was-pyrified over a SCX cartridge eluting with

: : ing @ster derivative. ESI/MS (m/e, %): 395
[(M+1)+, 100]. B.2-(642-Fluoro-5-methoxypheny1)-% @ Pyridin-3-ylamino)-5- 25methylbenzoic
acid The solid residue obtained in step A was dissolved T2 ml of ethanol and 0.150 ml of aqueous
solution 2N Na2qB={3AEtte ayfrhecy T enneibhtyl py idis-Bylamihaltedeoigragilours, the solvent was

evaporated ang fhr.50lchel GinRikBG SHRARLH dpIvasand Besphbyen EBlanple B75samhextracted
with CHCI3. The crude mlxture s punf gﬁﬁﬁ’er a Séij_)ﬁewo 2 %? 8%@96P(§'{/I§g 08/006573 105
- cartridge elufiity Wﬁﬁ"ﬁ’é‘ﬁﬁﬁﬂ 8 2 the eXpected product.
5 5 'H NMR (300 MHz, CDCIa) 1.40-1. 44 t, 3H) 236 (s, 3H), 4.08-4.13 ( q 2H), 6.79-

6.83 (t, 1H), 6.94-6.97 (m, 1H), 7.08-7.10 (m, 2H), 7.34-7.41 (m, 3H), 7.64 (s, 1H),

8.00-8.03 (m, 1H), 8.55 (s, 1H), 8.79 (bs, 1H).

ESI/MS (mle, %): 349 [(M+1)*, 100].

Example 41

10 (
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.150 g, yield 51%) following the procedure described in Example 37 starting
with Intermediate 55 (0.84 mmo!, 0.150 g) and Intermediate 28 (0.91 mmol, 0.233 g).
5 'H NMR (300 MHz, CDCly): 1.45 (t, 3H), 2.31 (s, 3H), 4.15 (q, 2H), 6.95 (d, 1H), 7.24
15 (s, 2H), 7.37 (¢, 1H), 7.50 (d, 1H), 7.54 (s, 1H), 7.68 (s, 2H), 7.88 (s, 1H), 8.65 (s, 1H).
ESI/MS (mle, %): 349 [(M+1)*, 100].
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2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-y[amino)-5-methy!benzoic acid
20 Obtained (0.036 g, yield 18%) following the procedure described in Example 37 starting
with Intermediate 55 (0.56 mmol, 0.100 g) and Intermediate 29 (0.56 mmol, 0.163 g).
& 'H NMR (300 MHz, CDCly): 1.38-1.43 (t, 3H), 2.26 (s, 3H), 2.32 (s, 3H), 4.07-4.12 (a,
2H), 6.93-6.96 (d, 1H), 7.07-7.09 (m, 2H), 7.17-7.20 (m, 1H), 7.25-7.28 (m, 1H), 7.33-
7.37 (t, 1H), 7.60 (s, 1H), 7.81 (s, 1H), 8.54 (s, 1H), 9.10 (bs, 1H).
25 ESUMS (m/e, %): 363 [(M+1)*, 100].
Example 43




'H NMR (300 MHz, CDCI3): 2.25 (s, 3H), 2.29 (s, 3H), 3.81 (s, 3H), 6.91-6.99 (m, 2H), 7.07 (t, 1H),
7.21-7.31 (m, 2H), 7.58 (s, 1H), 7.84 (s, 1H), 8.51 (s, 1H). 5ESI/MS (m/e, A): 367 [(M+1)4, 100].
Example 56 2-(6-(2-Fluorophenyl)Pyridin-3-ylamino)-5-methylbenzoic acid Obtained (0.08 g, yield
28%) followinghtheoosdeedsre described in Example 51 starting 10 with Inesrmrpdias@®@5(8.85 mmol,
0.213 g) and Intermediate 34 (0.0.85 mmol, 0.140 é 8 11A NMR (300 MHz, CDCI3): 2.25 (s, 3H),
7.27-7.35 (m, 4H), 7.40-7.44 (m, 1H), 7 70- 7,75 (m, %H) 7.92-7.97 (m, 1H), 8.58 (s, 1H). ESI/MS
(m/e, %): 323 [(M+1)+, 100]. Example 57 P15
2-(6-(3-Methoxyphervl)-5-phenylpyridin-3-y| mlmg)/-'s\-tnethylbenzom acid A. Ethyl

216-(3-methoxyphenyl)-5-phenylpyrldin- fyl\ inp)- -m thygggnzoate In a schlenck tube, a mixture of
Intermediate 10 (0.81 mmol, 0.161 g), Intenviediate mmol, 0.223 g), Cs2CO3 (1.13 mmol,
0.369 g), xanthpos (0.16 mmol, 0.094 g) and 20 Pd2(db ¥3(0.08 mmol, 0.074 g) in dioxane (3 ml) was

heated at 1104 gqlg;lé{mL;rg ﬂuuigpﬁégﬂwﬁaﬁsmﬁmmﬁﬂmatmver celite, the solvent was
e Bhces IR e an R Elieiha e 0 Gl LB ARy sa iR, ol g

0.1009 (yield F?o? e correSpon estoer rivative. (% 0 MHz, CDCI3) 41-1.46 (t,
3H), 2.31 (s, 3¢k Iatemediate§440 L mmel Q. 15y g W%“Sé*?t? ?LHP el 428° 802-6.94 (d, 1H),
7.11-7.14 {5, 1Hy, ' AR @BAMHEHIDEE0746 1t (AH1, H)IS(@ 248, 8185, (7.61).768 (4, /1) 9652 (s, 1H).
ESI/MS (m/e, %

2-(6-(3-Methoxy hqﬁi/lg(-bééhe g;%&'m-é)gfjgm}He)')757?n(g?h3}ﬁ{))er?z%slédaglg)Thg:%s(c?l|(§IFr%&due obtained
in step A was diSSHVSA i atted an@%iqueous solution 30 2N NaOH (0.250 ml) was added.
The mixture vaahptdad at 60C for 2 hours, the solvent WO 2009/021696PCT/EP2008/006573
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10 2-(6-(3-Ethoxyphenyl)—4-methy|pyridin-3-ylamino)-5-methy|benzoic acid
Obtained (0.158 g, yield 78%) following the procedure described in Example 37 starting
with Intermediate 55 (0.56 mmol, 0.100 g) and Intermediate 30 (0.56 mmol, 0.292 g).
8 'H NMR (300 MHz, DMSO-ds): 1.32-1.37 (¢, 3H), 2.22 (s, 3H), 2.26 (s, 3H), 4.07-4.12
(g, 2H), 6.86-6.94 (m, 2H), 7.20-7.23 (d, 1H), 7.32-7.38 (t, 1H), 7.61-7.65 (m, 2H), 7.72
15 (s, 1H), 7.93 (s, 1H), 8.55 (s, 1H), 9.47 (bs, 1H).
ESI/MS (mle, %): 363[(M+1)", 100].
Example 45

2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)benzoic acid
20 Obtained (0.070 g, yield 33%) following the procedure described in Example 37 starting
with Intermediate 54 (0.61 mmol, 0.100 g) and Intermediate 30 (0.61 mmol, 0.176 g).
& 'H NMR (300 MHz, CDCly): 1.43-1.48 (t, 3H), 2.35 (s, 3H), 4.12-4.19 (q, 2H), 6.77-
6.82 (t, 1H), 6.89-6.97 (m, 2H), 7.33-7.41 (m, 2H), 7.52 (s, 1H), 7.55-7.57 (m, 1H), 7.65
(s, 1H), 8.06-8.08 (d, 1H), 8.69 (s, 1H), 9.31 (bs, 1H).
25 ESI/MS (mle, %): 349 [(M+1)*, 100].
Example 46



- 106 - was evaporated and the solid obtained was suspended in water. The pH was taken to 6.5 and
extracted with Chet,. The crude mixture was purified over a SiO2eluting with DCM/MeOH 2% affording
0.060 g (yield 63%) of the expected product. 5 1H NMR (300 MHz, DMSO-d6): 2.24 (s, 3H), 3.56 (s,
3H), 6.75-6.84Wm 2@k)2i689- 57.15 (t, 1H), 7.20-7.24 (m, 3H), 7.32-7.38 (rorbi)ecsed(s, 1H), 7.74 (s,
1H), 8.55 (s, 1I-1), 9.60 (bs, 1H). ESI/MS (m/e, %):4411 [(M+1), 100]. Example 58 10
5-Methy1-2-(5-methy1-6-phenylpyridin-3- ylamlno)ben20|c acid A.Ethyl
5-methy1-2-(5-methyl-6-PhenYIpyridin-3-y )benzOate Obtained (19, yield 57%) following the
procedure described in Example 57 (step A) statl ith Intermediate 10 (5.03 mmol, 1 g) and
Intermediate 2 (5.05 mmol, 0.93 g). ESI/M e, %): 347 [(Mal)+, 1001
15B.5-Methy1-2-(5-methy1-6-Phenylpyridin-3-ylamino)b ic acid Obtained (0.51 g, yield 52%)
following the procedure described in Example 57 (step B)$tarting with ethyl
5-methy1-2-(S+Baimel266(3cetiipyy pherdliparidioJadamineibengo® agidhmol). 11-1NMR (300 MHz,

CDCI3): 2.27 (5t 3hbd 2037 é? g‘gdﬁ@% (ﬁ:lﬂahﬂmgﬁl?@ ;ﬁbcéhi)r&d@@cr%@a POEampld)37 farsg 1H), 8.50
(s, 1H). ESIMS él'm/e o) 31

e 59 O
43
5-Methy1-2- (S”m‘e Y2 §"@fﬂﬂl§ E/Jor??e eé‘)z()&/ ﬁpyrlal’n BtPa if0 ‘gﬁezrg}gdggldzza 0Ethyl 5-m
ethyl1-2- (Sﬁneﬂﬂww(ﬁﬂtﬂﬂ uoromethoxy)phenyl)py rid in-3- ylam in o)benzoate
& 'H NMR (300 MHz, MeOD): 1.30-1.34 (t, 3H), 3.98-4.05 (q, 2H), 6.84-6.87 (m, 1H),

7.12-7.15 (d, 1H), 7.13-7.26 (t, 1H), 7.35-7.41 (m, 3H), 7.68-7.73 (m, 2H), 8.00-8.02
(m, 1H), 8.39 (s, 1H).
ESIMS (mie, %): 413 [(M+1)*, 100]; 415 [(M+1)", 97.4].
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5-Chloro-2-(6-{3-ethoxyphenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.081 g, yield 41%) following the procedure described in Example 37 starting
with methyl 2-amino-5-chlorobenzoate (0.54 mmol, 0.100 g) and Intermediate 28 (0.54
15 mmol, 0.150 g).
& 'H NMR (300 MHz, DMSO-dg): 1.32-1.37 (t, 3H), 4.05-4.13 (q, 2H), 6.93-6.96 (d, 1H),
7.26-7.28 (d, 1H), 7.33-7.39 (t, 1H), 7.44-7.47 (d, 1H), 7.59-7.61 (m, 2H), 7.74-7.77 (m,
1H), 7.85 (s, 1H), 7.93-7.96 (d, 1H), 8.57 (s, 1H), 9.71 (bs, 1H).
ESI/MS (m/e, %): [369 (M+1)*, 100; 371(M+1)*, 32].

20 Example 48
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2-(6-(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.040 g, yield 19%) following the procedure described in Example 37 starting
with Intermediate 54 (0.61 mmol, 0.100 g) and Intermediate 32 (0.61 mmol, 0.179 g).
25 & 'H NMR (300 MHz, CDCly): 1.43 (t, 3H), 4.10 (g, 2H), 6.82-6.90 (m, 2H), 7.07 (dd,
1H), 7.34 (s, 1H), 7.39 (dd, 1H), 7.48 (m, 1H), 7.67 (dd, 1H), 7.78 (dd, 1H), 8.06 (d,
1H), 8.62 (s, TH).




Obtained (0.083 g, yield 38%) following the procedure described in Example 57 (step A) starting with
Intermediate 10(0.50 mmol, 0.1 g) and Intermediate 41(0.50 mmol, 0.135 g). ESI/MS (m/e, %): 431
[(M+1)+, 100]. WO 2009/021696PCT/EP2008/006573 - 107 -
B.5-_Methyl-ZMﬂ@mgﬂlé‘)(B-(trifluoromethoxy)phenyl)pyridin-3- ylamino) BehZEdo@diesObtained (0.50
g, yield 64%) following the procedure described in fgsample 57 (step B) starting with ethyl
5-methy1-2-(5-methy1-6-(3-(trifluoromethoxy)Phenyl)pyridin-3- 5 ylamino)benzoate (0.083g, 0.19
mmol). 811-1 NpRnGRAMHE): BAdFR+d): R@O (s, 3H), 2.39 (s, 3H), 7.34 (s, 2H), 7.44 (m, 1H), 7.57
(s, 1H), 7.63- ).(6%1 m, H), 7.80 (s, 1H), 8.46 (d, 1H). ESUMS (m/e, %): 403 [(M+1)+, 100]. Example
60 10 2-(5- yc?o ropy -6-(3-methoxyPhen;g)PXLidin-B-ylamino)-5-methylbenzoic acid A. Ethyl
2_—(6-Cyclopropy1-6-(3-methoxyphenyl)pyrid|n -ylamino)-5- methylbenzoate = Obtained (0.047 g,
yield 27%) following the procedure describe le 57 (step A) 15 starting with Intermediate
10(0.42 mmol, 0.082 g) and Intermediaté& .42%66‘9) 8 1H NMR (300 MHz, CDCI3):
0.68-0.73 (m, 2H), 0.93-0.98 (m, 2H), 1.42:1.46 (t, 3H1), £:88-2.07 (m, 1H), 2.31 (s, 3H), 3.88 (s, 3H),
4.35-4.42 (g, g.'g%(s(@e‘%ﬁ-%é)%:%ml oy By drhinb )28 iR dOmtIy b SRdicdein, 11-1), 7.82

s, 1H), 7.42-9.44(m, - 2 138 (3, 1H). %):

5 (5-Cycldbrd ST e PR TS A o5 R o A et 59
(0.66 mmol, 0.155 g), BINAP (0.07 mmol, 0.041 g), Pd,(dba)s (0.03 mmol, 0.030 g) and
NaO'Bu (1.66 mmol, 0.159 g) in toluene (4 ml) was heated at 110°C for 12 hours, under
argon atmosphere. The solvent was evaporated and the solid residue was triturated with
aqueous solution of 2N HCI and extracted with CHCI;. The crude mixture was dissolved in

10 ethano! (3 ml) and 0.2 m! of aqueous 2N NaOH were added and stirred at room

temperature overnight. The solid residue was triturated with water, neutralised with
aqueous solution of 2N HCI and extracted with CHCl,. The crude mixture was purified by
flash chromatography over SiO, eluting with mixtures of hexane/ethyl acetate affording
0.061 g (yield 21%) of the expected compound.

15 8 'H NMR (300 MHz, DMSO-dg): 1.31-1.35 (t, 3H), 2.32 (s, 3H), 4.02-4.06 (q, 2H),
6.91-6.94 (d, 1H), 7.04-7.09 (m, 2H), 7.32-7.35 (m, 2H), 7.48-7.50 (m, 1H), 7.59 (s,
1H), 8.24 (s, 1H), 8.34 (s, 1H), 12.42 (bs, 1H).

ESIMS (mle, %): 417 [(M+1)*, 100].
Example 50

20 F
2—(6-(3-Methoicyphenyl)-s-methylpyridin-3-ylamino)-5-(trif|uoromethyl)benzoic acid
Obtained (0.050 g, yield 27%) following the procedure described in Example 49 starting
with Intermediate 59 (0.43 mmol, 0.100 g) and Intermediate 33 (0.43 mmol, 0.12 g).

& 'H NMR (300 MHz, DMSO-dg): 2.32 (s, 3H), 3.78 (s, 3H), 6.93-6.96 (d, 1H), 7.07-7.11

25 (m, 2H), 7.32-7.35 (m, 2H), 7.50-7.53 (m, 1H), 7.61 (s, 1H), 8.22 (s, 1H), 8.37 (s, 1H),

12.15 (bs, 1H).
ESI/MS (m/e, %): 403 [(M+1)", 100].
Example 51



Obtained (0.32 g, yield 73%) following the procedure described in Example 57 (step B) 25 starting with
ethyl 2-(5-Cyclopropy1-6-(3-methoxyPhenyl)Pylidin-3-ylamin0)-5- methylbenzoate (0.047g, 0,12
mmol). 5 1H NMR (300 MHz, DMSO-d3): 0.72-0.76 (m, 2H), 0.90-0.93 (m, 2H), 1.91-1.96 (m, 1H),
2.23 (s, 3H), 380 18198Ri696.93-6.96 (d, 1H), 7.15-7.23 (m, 4H), 7.25-7.28R&T/HRA)(8/00657334-7.38 (t,
1H), 7.72 (s, 1H), 8.34 (s, 1H), 945 (bs, 1H). 30ESYMS (m/e, k): 375 [(M+1)+, 100]. Example 61 WO
2009/021696PCT/EP2008/006573

2-(642-Fluoro-5-isoproPoxyphenyl)Pyridin-8syeimino)-5-methylbenzoic acid Obtained (0.065 g, yield
17%) following the procedure described in Exapthle{1 starting with Intermediate 55 (1 mmol, 0.180 Q)
M

and Intermediate 35 (1 mmol, 0.311 g). 58 (300 MH&w.CDCI3): 1.34-1.36 (d, 6H), 2.30 (s, 3H),
4.55-4.64 (m, 1H), 6.85- 6.90 (m, 1H), 7.04-7.10 (t, 1H)] 7.22-7.30 (m, 2H), 7.44-7.47 (m, 1H),
7.71-7.75 (m, 2H), 7.88 (s, 1H), 8.71 (s, 1% 9.62 (bs, 1H). ESI/MS (lm/e, %g 381[(M+1)+, 1001.
Example 62 12{8<(&Nethapyrioiberartvirgid arpine) Rpnrtiy e nsRif ARk z0ic acid A. Ethyl
2-(6-(3-Isopropoxyiekensi) teos) el R oT-Bitglaradiang- 33 rcihydireoiz Gaté g). (isttned@dte05204 g, yield

67%) following.t roge escli : | (ste : Stari 4 iessdiate 10 (0.76
o, 0.163 ¢ SR e Gl L B S e e

, R Hz, CDCI3): 1.34-1.36 (d,
6H), 1.41-5.4NEOBHYEBBM0304619 S5 Lolspne LMY %3S (F ,ah?%?gg% Eizn,'(‘:iﬁ ; %%&15'16.92 «d,
1H), 7.06-7.0%ugon 2thogphire7 De(sulRin), Was levaps qted, He 7salpl (sesigyp wa3 sysreased iy (s, 11-1),
9-?9 ((S, 1H). %Qﬁ,”t&@pms%kﬁﬂﬁé é!g'bﬂiﬁ"'el)é@a@tjed wi&CHCIT. The crude mixture was purified q
2-(6-(34sopropoxyphenyl)-5-met ridin=3-ylamin)-5-r pﬁ%g' i ' 140 g, yie
73%) followin m@%ﬂ@%&ﬁ}@g&%‘%&%g& %Oéé{jn%n e gbi Tﬁtggg %) startw%%&i%%%% e
2-(6-(3-isopropdRPphirield) 85%m fithrogrREFESL GRIPRRIIAS-methylbenzoate (0.204g, 0.50 mmol).

10 & *H NMR (300 MHz, CDCl,): 2.28 (s, 3H), 2.34 (s, 3H), 3.85 (s, 3H), 6.95 (d, 1H), 7.08

(s, 2H), 7.23 (d, 1H), 7.36 (t, 1H), 7.58 (s, 1H), 7.83 (s, 1H), 8.51 (s, 1H).

ESIMS (mle, %): 349 [(M+1)", 100].

Example 52
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15 2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-y|amino)-6-methylbenzoic acid
Obtained (0.085 g, yield 32%) following the procedure described in Example 51 starting
with Intermediate 56 (0.76 mmo!, 0.212 g) and Intermediate 33 (0.76 mmol, 0.136 g).
& 'H NMR (300 MHz, CDCl5): 2.29 (s, 3H), 2.35 (s, 3H), 3.82 (s, 3H), 6.74-6.76 (m,
1H), 6.92-6.95 (m, 1H), 7.03-7.07 (m, 2H), 7.17-7.18 (m, 2H), 7.32-7.36 (t, 1H), 7.59 (s,
20 1H), 8.43 (s, 1H).
ESI/MS (mle, %): 349[(M+1)", 100].
Example 53

5~Fluoro-2-(6-(3-methoxyphenyl)-s-methylpyridin—3-ylamino)benzoic acid
25  Obtained (0.043 g, yield 22%) following the procedure described in Example 51 starting
with Intermediate 53 (0.53 mmol, 0.148 g) and Intermediate 33 (0.53 mmol, 0.090 g).



256 111 NMR (300 MHz, DMS04): 1.26-1.28 (d, 6H), 2.24 (s, 3H), 2.30 (s, 3H), 4.60-4.68 (in, 1H),
6.89-6.93 (d, 1H), 7.01-7.06 (m, 2H), 7.23-7.34 (m, 4H), 7.56 (s, 19), 7.73 (s, 1H), 8.36 (s, 1H), 9.52
(bs, 1H). ESI/MS (m/e, %): 377 1(M+1), 100]. Example 63 WO 2009/021696PCT/EP2008/006573 -
109 - 2-(6-(3-Mxpopsropoyphenyl)-5-methylpyridin-3-ylamino)-5-methylbe¢izsiz@siehés7Fert-butyl
2-(6-(3-cyclopropoxypheny1}-5-methylPyridin-3-ylajgino)-5- methylbenzoate 5 A mixture of
Intermediate 16(0.66 mmol, 0.250 g), Intermediate 25 (0.99 mmol, 0.257 g), Pd(PPh3)4 (0.06 mmol,
0.075 g) and K25 QRAR3B 0 Melkz, DR N2V s, (FHN 3. ieaes hata) o6l 98- 6.96 GriorH), fidlfes in a

microwave ove IXtu iItered th it olyan eyaporated. The crude
mixture was purr]ﬁ‘ile-g%qm Z%\%&}ésfgtlm'%éheﬁéeggﬁﬁfﬁﬁ%gg%@fugrgg %hgli%ording 0.110g
(vield 92%) of th%SélM%@%n%mg?%Iéﬁ’é‘r)dér%ﬁve. 81H NMR (200 MHz, DMSO-d6): 0.74 - 0.79 (m,
2 H), 0.79- 0.&&x4mpl2 54, 1.62 (s, 9 H), 2.30 (s, 3H), 2.35 (s, 3H), 3.57 -3.90 (m, 1H), 6.97 - 7.24 (m,
4H), 7.27 - 7.49 (m, 3H), 7.68 - 7.81 (M, 1H): 8046 (d, J=2.34 Hz, 1H), 9.44 (s, 1H). ESI/MS (m/e, A):
431 [(WV", 92]. 15B.2-(6-(3-Cyclopropoxypheqylj:5-quethylPyridin-3-ylamino)-5-methylbenzoic acid
The solid residue obtained in step A was digsolved{in L.5 ml gf trifiuoroacetic acid and stirred for 45
minutes at room temperature. The solvent'was evaporajedjand the solid residue was tritured with a
diethyl eth&r/hexane mixture. The solid was filtered off20%affording 0.093 g (yield 74%) of the

expected produi@-(5-EthdxyIAHRUEP B4 hid) iy N5 §)aif8) Srmetiy P igoio. 89dm, H), 2.29 (s, 3H),
2.34 (s, 3H), . 187, e . ) 8. btSHE5 (S, 1H).
EaUME e ?ggg:gg%m +81 é;%;lec@()??é@foﬁwm%e?r& (Srodddlird -dsRpddrin E4hniste BiibtSiR

Exam
ntermediate 55 (0.81 mmol, 0.240 g) and Intermediate 32 (0.82 mmol, 0.147 g).

§ "H NMR (300 MHz, DMSO-ds): 1.39 (t, 3H), 2.32 (s, 3H), 4.12 (g, 2H), 7.01 (m, 1H),
10 7.29 (dd, 1H), 7.36 (s, 2H), 7.52 (dd, 1H), 7.80 (m, 3H), 8.64 (s, 1H).
ESIIMS (mle, %): 367 [(M+1)*, 100].

..... e E
C. OH
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Z Me
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ARGLHITITC 05
2»(6-(2-FIuoro—s-methoxyphenyl)-5-methylpyridin-3-ylamino)—5—methy|benzoic acid
15 A.  Ethyl 2-(6-(2-fluoro-5-methoxyphenyl)-6-methylpyridin-3-ylamino)-5-

wi

methylbenzoate
In a schlenck tube, a mixture of Intermediate 64 (0.14 mmol, 0.050 g), 2-fluoro-5-
methoxyphenylboronic acid (0.14 mmol, 0.024 g), PdCldppf.DCM (0.01 mmol, 0.012 g)
and Cs,CO; (0.43 mmol, 0.140 g) in a 4:1 dioxane/water mixture (1.5 ml) was heated at
20 110°C for 12 hours, under argon atmosphere. The solvent was evaporated and the crude
mixture was purified over a SCX cartridge eluting with MeOH:NH; 10:1 and affording
0.048 g of the corresponding ester derivative.
ESIIMS (mle, %): 395 [(M+1)", 100].
B. 2-(6-(2-FIuoro~5-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-
25 methylbenzoic acid
The solid residue obtained in step A was dissolved in 2 mi of ethanol and 0.150 ml of
aqueous solution 2N NaOH were added. The mixture was heated at 60°C for 2 hours, the
solvent was evaporated and the solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI;. The crude mixture was purified over a SCX



2-(6-(2-Chloropheny1)-5-methylpyridin-3-stiamino)-5-methylbenzoic acid A.Tert-butyl
2-(6-(2-chlorophenyl)-6-methylpyridin-3-ylamino)-5- 30methylbenzoate WO
2009/9216_96PCT/EP2008/006573 110 - Obtained (0.150 g, yield 95%) following the procedure
described in EX&AHIERBstep A) starting with Intermediate 16 (0.53 .mmRSITGPHOYY0a5iE
2-chlorophenylboronic acid (0.79 mmol, 0.124 g)._ gEI.NMR (200 MHz, CDCI3):1.62 (s, 9H), 2.14 (s
3H), 2.30(s, 3H), 6.90 - 7.59 (m, 57H), 7.74 (m, 1H), 8.45 (d, J=2.34 Hz, 11-1), 9.48 (s, 1H).1ESI/MS,

(m/e, %): 409 (M40 +1.3Rk R R SR/ RIoIeR eBxdigo s atpsdEnYE) yidhel ic aci
. | . ) yldheiegpestedethylbenzoic acid
Obtained (0.088 %ﬁ%/leld 51%) following the procedure described in Example 63 (step B) starting with

tert-butyl 2-(69(?d orophenyl)-S-methyIpyridin-333&l)amin0 -5-methglben203te 10?‘@?.0]( 09, 0. 37 mmoal).

81H NMR (200 SAHANRISW-Wlz, DGy, 289 (%2 3922818, 3 & 15 gl &9 0™ 7.89 (m, 2
8.44 (m, 1H), 9.§ﬁ?‘($,.(§lyl-@,. 5 AMS-t0Ae oG SRS+ 1, 7L80]s bt e@@. NH2 m. 21

2-(6-(3-Casrbam%%ﬁﬂgr2x]| e—?@é\ggykﬁ\)ﬁ{iﬂhﬁ%@ﬂamino)-5-methylbenzoic acid

Example 56
O H
H
%
F

2»(6==(2=Fluoropheny|)pyridin-3-y|amino)-5-methylbenzoic acid
Obtained (0.08 g, yield 28%) following the procedure described in Example 51 starting
10 with Intermediate 55 (0.85 mmol, 0.213 g) and Intermediate 34 (0.0.85 mmol, 0.140 g).
5 'H NMR (300 MHz, CDCLy): 2.25 (s, 3H), 7.27-7.35 (m, 4H), 7.40-7.44 (m, 1H), 7.70-

7.75 (m, 3H), 7.92-7.97 (m, 1H), 858 (s, 1H).

ESIMS (m/e, %): 323 [(M+1)", 100].
Example 57

2-(6-(3=~Methoxyphenyl)—5-phenylpyridin-3-ylamino)-5-methy|benzoic acid
A. Ethyl 2-(6»(3-methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoate
In a schlenck tube, a mixture of Intermediate 10 (0.81 mmol, 0.161 @), Intermediate 7
(0.81 mmol, 0.223 g), Cs,CO; (1.13 mmol, 0.369 g), xanthpos (0.16 mmol, 0.094 g) and
20 Pd,(dba);(0.08 mmol, 0.074 g) in dioxane (3 ml) was heated at 110°C for 12 hours, under
argon atmosphere. After filtration over celite, the solvent was evaporated and the crude
mixture was purified over SiO; eluting with hexanelethy! acetate affording 0.100 g (yield
28%) of the corresponding ester derivative.
& "H NMR (300 MHz, CDCls): 1.41-1.46 (t, 3H), 2.31 (s, 3H), 3.63 (s, 3H), 4.35-4.42 (q,
25 2H), 6.77-6.80 (d, 1H), 6.88 (s, 1H), 6.92-6.94 (d, 1H), 7.11-7.14 (s, 1H), 7.19-7.35 (m,
7H), 7.59-7.61 (d, 1H), 7.83 (s, 1H), 7.61-7.63 (d, 1H), 9.52 (s, 1H).
ESIMS (mle, %): 439 [(M+1)", 100].
B. 2-(6-(3-Methoxyphenyl)-S-phenylpyridin-3-ylamino)-5-methylbenzoic acid
The solid residue obtained in step A was dissolved in ethanol (5 ml) and aqueous solution

30 2N NaOH (0.250 ml) was added. The mixture was heated at 60°C for 2 hours, the solvent



A. Ethyl 2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5- methylbenzoate = Obtained (0.210
g, yield 91%) following the procedure described in Example 63 (step A) 20 starting with Intermediate
10(0.60 mmol, 0.1209) and Intermediate 44(0.59 mrnol, 0.135 g) ESI/MS (m/e, %): 390 [(M+1)*, 100].
B. 2-(6-(3-CarBAmMRMEHENy 1)-5-methylPyridin-3-ylamino)-5-methylbenzoiB G OMEIREE (0.140g. yield
64%) following the procedure described in Examplgyg3 (step B) 25 starting with ethyl ethyl
2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylarnino)-5- methylbenzoate (0.2359' 0.6 mmol). 81H
NMR (300 Miggs BUMseraxte8)irdi 86 (lididpiaindd (as3iypanded in3gaten, The)pit was(iakentol$. ¥ .57 (m, 1H),

762 (m, 1), £ Sl TRRAS THEN o8 hitlrbhladpfSs Ve oS, g it ROESI/IVIS (me, 96):
362 [(M+1)+, 100], Example 66 WO 2009/0@%%$pcw§P2008{09657

2-(6-(2-Fluor@- X M&ﬁgﬂsﬂ'j‘&%éﬂ%! @)ﬂgmefr%f- -%e?ﬁ?ﬁ%ghzoic acid A. Ethyl
2-(6-(2-Fluoro-5sriretioRypbe MHpyA DVEaydEY Adih (8- PR H6) (6- Ik e Sfo@e2obMned (0.150g,

yield 54%} fo”o‘z.i%l Ihﬂﬁr‘?%@'ﬂéﬁ dRsstipet i EEAmPirR 7.6800p M)starting, witf) sEssediate 10
(0.76 mmol, 0.150 g) ‘and'Intermediate 46 (0.76 mmol, 0.175 9) ESI/MS (m/e, %): 395 [(M+1), 100). B.

2-(6-(2-Fluoro-51me %&Whémll)-&methylPyridin-3-ylaminO)-5- 10methylbenzoic acid Obtained
(0.076g. yield SEE)MS! v oihé! prioddirelB@kcribed in Example 57 (step B) starting with ethyl
2-(6-(2-fluorogepgifaosey Phensil)-4-methylpyridin-3-ylamino)-5- methylbenzoate (0150g. 0.38 mmol).

ESI/MS (m/e, %): 367 [(M+1)+, 1001. 15 Ex ke 67
%n | N
e

10 5-Methyl-2—(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
A. Ethyl S-methyl-2-(5-methyl-6-phenylpyridin-3-yIamino)benzoate
Obtained (1g, yield 57%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (5.03 mmol, 1 g) and Intermediate 2 (5.05 mmol, 0.93 g).
ESI/MS (mle, %): 347 [(M+1)*, 100].
15 B. 5-Methyl-2-(5—methy|-6-phenylpyridin-3-ylamino)benzoic acid
Obtained (0.51 g, yield 52%) following the procedure described in Example 57 (step B)
starting with ethyl 5-methyl-2-(5-methy|—6-phenylpyridin~3-ylamino)benzoate (1g, 3.18
mmol).
5 'H NMR (300 MHz, CDCls): 2.27 (s, 3H), 2.32 (s, 3H), 7.20 (s, 1H), 7.23 (s, 1H), 7.39-
20 7.56 (m, 6H), 7.82 (s, 1H), 8.50 (s, 1H).
ESI/MS (m/e, %): 319 [(M+1)*, 100].
Example 59

5-Methyl—2-(5—methyl-S-(3~(triﬂuoromethoxy)phenyl)pyridin-3-ylamino)benzoic acid
25 A. Ethyl 5-methyl~2»(5-methyl-G-(3-(triﬂuoromethoxy)pheny!)pyridin-S-
ylamino)benzoate
Obtained (0.083 g, yield 38%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (0.50 mmol, 0.1 g) and Intermediate 41 (0.50 mmol, 0.135 g).
ESUMS (mfe, %): 431 [(M+1)*, 100].




0 OH FF 2-(6-(3-Methoxyphenyl)-S-(trifIuoromethyl)Pyridin-3-ylamino)-5-methylbenzoic acid A. Ethyl
2-(5—(3-Methoxyphgnyl)-S-(trlfIuoromethyI)Pyridin-3-y|amin0)-5- methylbenzoate 20 Obtained (0.055
g, Yield 43%) following the procedure described in Example 57 (step A) starting with Intermediate 10
(0.29 mmol, 0.9s&gpanddntermediate 45 (0.29 mmol, 0.078 9) 81F1 MtR(308/ddz CDCI3):
1.42-1.46 (t, 3H), 2,34 (s, 3H), 3.85 (s, 3H), 4.36-4.43 (9, 2H), 6.97-7.00 (d, 1H), 7.06 (s, 1H),
7.08-7.11 (d, 1H), 7.27-7.38 (m, 3H), 7.86 (s, 1H), 7.88-7.90 (d, 1H), 8.71 (s, 1H), 9.39 (s, 1H).
B. 5-Methy|-2-(5-methyl-6-(3-(triﬂuoromethoxy)phenyt)pyridin-3-
ylamino)benzoic acid
Obtained (0.50 g, yield 64%) following the procedure described in Example 57 (step B)
starting with ethyl 5—methy¥-2—(5—methyl-6~(3-(triﬂuoromethoxy)phenyl)pyridin—3—
5 ylamino)benzoate (0.083g, 0.19 mmol).
5 '"H NMR (300 MHz, DMSO-dg): 2.30 (s, 3H), 2.39 (s, 3H), 7.34 (s, 2H), 7.44 (m, 1H),
7.57 (s, 1H), 7.63-7.65 (m, 3H), 7.80 (s, 1H), 8.46 (d, 1H).
ESI/MS (m/e, %): 403 [(M+1)*, 100].

Example 60
[o OH
H
N
()
/&/ Z OMe

2»(5-Cyclopropyl-6-(3-methoxyphenyl)pyridin-3—y|amino)-5-methy|benzoic acid

. 10

A. Ethyl 2-(5-Cyclopropyl-B-(_3-methoxyphenyl)pyridin-3-y|amino)—5—
methylbenzoate ‘
Obtained (0.047 g, yield 27%) following the procedure described in Example 57 (step A)
15  starting with Intermediate 10 (0.42 mmol, 0.082 g) and Intermediate 42 (0.42 mmol, 0.100
g).
5 'H NMR (300 MHz, CDCls): 0.68-0.73 (m, 2H), 0.93-0.98 (m, 2H), 1.42-1.46 (t, 3H),
1.99-2.07 (m, 1H), 2.31 (s, 3H), 3.88 (s, 3H), 4.35-4.42 (q, 2H), 6.93-6.96 (m, 1H),
7.08-7.10 (m, 1H), 7.20-7.27 (m, 3H), 7.35-7.40 (m, 1H), 7.82 (s, 1H), 7.42-7.44 (m,
20 1H), 9.38 (s, 1H). :
ESI/MS (m/e, %): 403 [(M+1)", 100].
B. 2-(5-Cyclopropyl-6—(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic
acid
Obtained (0.32 g, yield 73%) following the procedure described in Example 57 (step B)
25 starting with ethyl 2-(5-Cyclopropyl-S-(B-methoxyphenyl)pyridin—3~ylamino)—5-
methylbenzoate (0.047g, 0.12 mmol).
$ 'H NMR (300 MHz, DMSO-d,): 0.72-0.76 (m, 2H), 0.90-0.93 (m, 2H), 1.91-1.96 (m,
1H), 2.23 (s, 3H), 3.32 (s, 3H), 6.93-6.96 (d, 1H), 7.15-7.23 (m, 4H), 7.25-7.28 (m, 1H),
7.34-7.38 (t, 1H), 7.72 (s, 1H), 8.34 (s, 1H), 9.45 (bs, 1H).
30 ESI/MS (m/e, %): 375 [(M+1)", 100].
Example 61



ESI/MS (m/e, %): 431 [(M+1)', 100]. B. 2-(6-(3-Methoxypheny1)-5-(trifluoromethyl)pridin-31lamin0)-5-
methylbenzoic acid WO 20091021696PCT/EP2008/006573 -112- Obtained (0.022 g, yield 42%)
following the procedure described in Example 57 (step B) starting with ethyl
2-(6-(3-methoxypheswidissttrifluoromethyl)Pyridin-3-ylamino)-5- methylberzaate2(0s05& 3, 0.13 mmol),
511-1 NMR (300 MHz, DMSO-c4): 2.25 (s, 3H), 3_1%0%5_, 3H), 6.96-7.01 (m, 3H), 7.20- 5723 (d, 1H),
7.29-7.37 (m, 2H), 7.78 (s, 1H), 7.86-7.88 (m, 1H), 8.67 (s, 1H). ESI/MS (m/e, %): 403 [(M+1)+, 100].
Example 68 2-(6-(3-(Dimethylcarbamoyl)Prlkemyl)-6-methylPyridin-3-ylamino)-5-methylbenzoic 10 acid
A. Ethyl 2-(6-(3-(dimethylcarbamoyDrahen @eghhylpyridin-3-y|amino)-5- methylbenzoate Obtained

(0.125 g, yield 40%) following the procedu sc ibeld in Example 57 (step A) starting with
Intermediate 10 (0.76 mmol, 0.1509) and Intermediate .74 mmol, 0.195 15g). ESI/MS (m/e, %):
418 [(M+1)+, 100]. B. 2-(6-(3-(Dimethylcarbamoybph&nyB-5-methylpyridin-3-ylamin0)-5-
methylbenzoig46ig-Fluerat3inap (OpoaPrmeyiviip rifit) Sollaming) henptbyibdnzeidesitibed in Example 57
(step B) 20 stasting with, it} 256 34elimaibwics he prdbaiie ndinee hnsria-Srdaiming)-5-
with Intermediate 55 (1 mmol, 0.180 g) and Intermediate 35 (1 mmol, 0.311 g).
5 $ 'H NMR (300 MHz, CDCly): 1.34-1.36 (d, 6H), 2.30 (s, 3H), 4.55-4.64 (m, 1H), 6.85-

6.90 (m, 1H), 7.04-7.10 (t, 1H), 7.22-7.30 (m, 2H), 7.44-7.47 (m, 1H), 7.71-7.75 (m,

2H), 7.88 (s, 1H), 8.71 (s, 1H), 9.62 (bs, 1H).

ESIMS (mle, %): 381[(M+1)*, 100].

Example 62
0. H
Bn _
Ay
O
1] \/ 1]

Zu(6~(3-lsopropoxyphenyl)—S-fnethylpyridin-3—ylamino)»5-methy!benzoic acid
A. Ethyl 2-(6-(3-Isopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate
Obtained (0.204 g, yield 67%) following the procedure described in Example 57 (step A)
15 starting with Intermediate 10 (0.76 mmol, 0.183 g) and Intermediate 43 (0.76 mmol, 0.150
g).

5 "H NMR (300 MHz, CDCls): 1.34-1.36 (d, 6H), 1.41-1.45 (t, 3H), 2.30 (s, 3H), 2.35 (s,

3H), 4.34-4.41 (q, 2H), 4.57-4.65 (m, 1H), 6.89-6.92 (d, 1H), 7.06-7.09 (m, 2H), 7.21-

7.26 (m, 2H), 7.31-7.35 (t, 1H), 7.44 (s, 1H), 7.81 (s, 1H), 8.44 (s, 1H), 9.39 (s, 1H).

20 ESI/MS (mle, %): 405 (M+1)”, 100].

B. 2-(6-(34sopropoxyphenyl)-s-methylpyridin-3-ylamino)—5-methy!benzoic acid
Obtained (0.140 g, yield 73%) following the procedure described in Example 57 (step B)
starting with ethyl 2—(6-(3—isopropoxyphenyl)—s-methylpyridin-3—ylamino)-S-methylbenzoate
(0.204g, 0.50 mmol).

25  'H NMR (300 MHz, DMSO-ds): 1.26-1.28 (d, 6H), 2.24 (s, 3H), 2.30 (s, 3H), 4.60-4.68
(m, 1H), 6.89-6.93 (d, 1H), 7.01-7.06 (m, 2H), 7.23-7.34 (m, 4H), 7.56 (s, 1H), 7.73 (s,
1H), 8.36 (s, 1H), 9.52 (bs, 1H).

ESI/MS (mle, %): 377 [(M+1)", 100].

Example 63

10



methylbenzoate (0.125 g, 0.30 mmol). 5111 NMR (300 MHz, CDCI3): 2.28 (s, 3H), 2.32 (s, 3H), 3.04
(s, 3H), 3.14 (s, 3H), 7.20- 7.28 (m, 3H), 7.46-7.60 (m, 4H), 7.78 (m, 1H), 8.52 (m, 1H). ESI/MS (m/e,
%): 390 KM4-1)+, 100]. 25 Example 69
2-(6-(3-Isopropesypiertydds5-methylPyridin-3-ylamino)-3-methylbenzoic aeid/Artesdossys
2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3- ylamég )-3- methylbenzaate WO
2009/021696PCT/EP2008/006573 - 113 - Obtalne (% 25¢. yield 94) following the procedure
described in Example 57 (step A) starting sjtledntermediate 62 (0.62 mmol, 0.197 g) and Intermediate
43 (0.62 mmol, 0.150 81H NMR (300 MHz, L.D&I3) 1.31 (d, 3 H), 1.34 (d, 3 H), 1.56 (s, 9 H), 2.12 (s,
,-6l91m2 ,6.98-7.13(m,3H),7.27-7.41 (m, 2
. @ 1 H). ESI/MS (m/e, %): 433 [(M+1)+,
90]. B. 2-(6-(3-Isopropoxypheny1)-5-methylPyridin-3-ylarfino)-3-methylbenzoic acid  Obtained
(0.092 g, yiel®@2643)Cutioningakyppeovlich:reetindpitidin i#ridaminp) S netidpemraig atitting with

tert-butyl 2-(6- (3p150p’f@mhQQUQs%V&%BVHBMQMWMmeWBW@ 259, 0.65 mmol).
511-i NMR (400 MHz o d6 (-28(s, 3H), 1.29(s, 3 H), 2.18(s, 3 H) 2.28 (s, 3 H), 4.53 - 4.78 (m,

1 H), 6.93-7.14 (m, ?ﬁ iH)732(tJ744Hz 1 H), 7.42 (t, J=7.44 Hz 1H)757(d
J=7.04 HZ5 1 Mynixtare @ !merrﬂeﬂ.@i&@ (Qp67esB0ls0- 25050 B ediate @@Wﬁ‘?hﬁ 9377 [(M+1)+,
100]. Pd(PPhs), (0.06 mmol, 0.075 g) and K,CO; (2.32 mmol, 0.320 g) in DMF (7 ml) was

heated at 130°C for 2 hours in a microwave oven. The mixture was filtered through celite
and the solvent was evaporated. The crude mixture was purified over a SiO; eluting with
hexane/ethyl acetate mixtures and affording 0.110 g (yield 92%) of the corresponding
10 ester derivative.
& 'H NMR (200 MHz, DMSO-dg): 0.74 - 0.79 (m, 2 H), 0.79 - 0.86 (m, 2 H), 1.62 (s, 9
H), 2.30 (s, 3H), 2.35 (s, 3H), 3.57 - 3.90 (m, 1H), 6.97 - 7.24 (m, 4H), 7.27 - 7.43 (m,
3H), 7.68 - 7.81 (m, 1H), 8.46 (d, J=2.34 Hz, 1H), 9.44 (s, TH).
ESIMS (m/e, %): 431 [(M+1)", 92].
15 B. 2-(6-(3-Cyclopropoxyphenyl)-§-methyipyridin-3-ylamino)-5-methyibenzoic
acid
The solid residue obtained in step A was dissolved in 1.5 ml of trifluoroacetic acid and
stirred for 45 minutes at room temperature. The solvent was evaporated and the solid
residue was tritured with a diethyl ether/hexane mixture. The solid was filtered off
20 affording 0.093 g (yield 74%) of the expected product.
& '"H NMR (200 MHz, DMSO-ds): 0.69 (m, 2H), 0.75 - 0.89 (m, H), 2.29 (s, 3H), 2.34 (s,
3H), 3.90 (m, 1H), 7.15 - 7.57 (m, 5H), 7.78 (s, 1H), 7.91 (s, 1H), 8.45 (s, 1H), 9.55 (s,
1H).
ESI/MS (mle, %): 375 [(M+1)", 100].

25 Example 64
OH
H
S
I/

2-{6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

A. Tert-butyl 2-(6-(2-chloropheny!)-5-methylpyridin-3-ylamino)-5-
30 methyibenzoate



Example 70 3-Methy1-2-(5-methyl-6-phenylPyridin-3-ylaminO)benzOic acid 20A.Tert-butyl
3-Methy1-2-(5-methy1-6-phenylpyridin-3-ylamino)benzoate Obtained (0.280 g, yield 90%) following
the procedure described in Example 57 (step A) starting with Intermediate 62 (0.82 mmol, 0.2609) and
Intermediate 2W0.8090mnek 0.150 9). 81H NMR (300 MHz, CDCI3): 1.58¢s/x¥pinspba7és, 3H), 2.29
(s, 3H), 6.84 (d, J=2.73 25Hz, 1H), 6.97 - 7.15 (M, Ji/.61, 7.61 Hz, 1H), 7.28 - 7.58 (m, 6H), 7.86 (m,
1H), 8.06 (d, J=2.73 Hz, 1H), 8.68 (s, 1H). ESI/MS (m/e, %): 375 [(M+1), 90].

B.3-Methy1-2dBfRet v Bi§ efisiyswiy Fohowaig the Yreasuic: ateictriberita bxeah (G D20 ger/Mld 42%)

following the procedur scribgd | ). i ' 20k (0.
ety 1o (S AT R Goa e AP R SR Pttt 7o

2009/021696 POPHER28@3/006573 - 114 - 81H NMR (400 MHz, DMSO-d5): 2.19 (s, 3H), 2.27 (s, 3H),
7.18 (s, 1H), 7.34'¢.NkiZ 83HZHL H)DTI 71 62.619H), BiH) (§.77)(8,30+6. 856 9QHY, 50 89.(d, J=2.74 Hz,

1H), 8.79 (s, 1H le, (1 52404 2;5MqraphgRyb Ry idiR+g:ylamino)-5-methylbenzoic acid A.
Tert-butyl 2-(6(2-c ’I(?izﬂéﬁg’r?‘yl bs'ri(ig??%%%?iﬁo)@rﬁethyfben@oate 10 Obtained (0.043 g, yield 43%)
following the prde? s P BRI HE mB?é‘GB (step A) starting with Intermediate 15(0.25 mmol,
0.090 g) and 2-dhlorapiteizyltidooophenyt)-Hraatyinplidincbglgninod rmethvikemAicsld, CDCI3): 1.62
50 50 SR o i st i, 4,77
S, , 8.62 (s, 1H), 9.54 (s, m/e, %). rl- y t
2-(6-(2-ChIor&ﬁ?@%ﬁﬁ%ﬁ%ﬁ%@%ﬁﬁ&dﬁ@ﬁ%&ﬁg 'eén)ino%@é%{h 'A :}-&Tan]nﬂgi > meth@lbenzoa ©
10 (0.150 g, 0. 37 mmol).

& 'H NMR (200 MHz, DMSO-ds): 2.10 (s, 3H), 2.29 (s, 3H), 7.16 - 7.70 (m, 6H), 7.70 -

7.88 (m, 2H), 8.44 (m, 1H), 9.56 (s, 1H).

ESI/MS (m/e, %): 353 [(M+1)", 100].

Example 65
O\/OH

H
/@N PP
15

2-(6—(3-Carbamoylphenyl)-5-methylpyridin-3-ylamino)—5-methylbenzoic acid
A. Ethyl 2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-y|amino)¢5-
methylbenzoate
Obtained (0.210 g, yield 91%) following the procedure described in Example 63 (step A)
20 starting with Intermediate 10 (0.60 mmol, 0.120 g) and Intermediate 44 (0.59 mmol, 0.135
a).
ESI/MS (mle, %): 390 [(M+1)", 100].
B. 2-(6-(3-Carbamoylphenyl)-s-methylpyridin-3-ylamino)-S-methy!benzoic acid
Obtained (0.140 g, yield 64%) following the prdcedure described in Example 63 (step B)
25 starting with ethyl ethyl 2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate (0.235 g, 0.6 mmol).
& 'H NMR (300 MHz, DMSO-de): 2.30 (s, 3H), 2.37 (s, 3H), 7.26-7.33 (m, 2H), 7.45 (m,
1H), 7.57 (m, 1H), 7.62 (m, 1H), 7.74 (d, 1H), 7.80 (s, 1H), 7.93 (d, 1H), 8.09 (s, 1H),
8.43 (m, 1H).
30 ESI/MS (mle, %): 362 [(M+1)*, 100].
Example 66



Obtained (0.020 g, yield 54%) following the procedure described in Example 63 (step B) starting with
tert-butyl 2-(6-(2-chloropheny9pyridin-3-ylamino)-5-methylbenzoate (0.042 g, 20 0. 11 mmol).
81FINMR (300 MHz, DMSO-d6): 2.27 (s, 3H), 7.30-7.32 (m, 2H), 7.42-7.46 (m, 2H), 7.56-7.64 (m,
3H), 7.73-7.75Wm2@k1Y2i6967 (s, 1H), 8.56-8.58 (d, 1H), 9.58 (bs, 1H). ESB&G foais08637839 [(M+1),
1001. 25 Example 72 3-FIuoro-2-(6-(3-methoxyP_h? 1)-5-methylpyridin-3-ylaminoThenzoic acid WO
2009/021696PCT/EP2008/006573 - 115 - A.Tert-butyl
3-fluoro-2-(6-(3-methoxyphenyl)-5-methylRyjdin-3-ylamino) ben- zoate Obtained (0.310g. yield 80%)
following the procedure described in Examplg 5% (step A) starting with Intermediate 63 (0.91 mmol,
0.250 g) and Intermediate 48(0.91 mmol, O . 81H NMR, (300 MHz, CDC13): 1.60 (s, 9H), 2.33
(s, 31-1), 3.85 (s, 3H), 6.90-7.38 (m, 7H),”7, : z, 1H), 8.06 - 8.45 (m, 1H), 9.05 (s, 1 H).
ESI/MS (m/e, %): 409 [(M+1), 97]. F
10B.3-Fluoro 2G4 FimaheuptirnypiembthyieyhgpyoditeinimieZovetbidienalnedifn.258 g, yield
74%) following the pragerlyry deseibadsin, Relh1 ARk Bl S 9. Yl of gty
3-fluoro-2-(6-(3-methoxypherwl)-5-methylPyridin-3-ylamino) benzoate (0.300g. 0.73 mmol). 81H
NMR (200 MHz, DMStSthelPeraaate 3n) 3.81 (s, 3H), 6.93 - 7.69 (m, 7H,) 7.81 (d, 15J=7.81 Hz, 1H),
8.20(s, 1H), 9Mfa(sed (8)1 503U/ MSA(F4%) talo@B3 firproyedge Hessikrmhie Bxanmple 57 (step A)
5-Cyclopropy Legiy WeH RSl ifbesomather ) nbey by émdlagieaiomsmaiol aity 8. Ethyl
5-cyc|opropylg—)2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3- ylamino)benzoate

ESI/MS (m/e, %): 395 [(M+1)*, 100].
B. 2-(6»(2-FIuoro-5-methoxyphenyl)—4-methylpyridin-3-ylamino)—5-
10 methylbenzoic acid
Obtained (0.076 g, yield 55%) following the procedure described in Example 57 (step B)
starting with ethyl 2—(6-(2—ﬂuoro-5—methoxyphenyl)—4-methylpyridin-3—ylamino)—5-
methylbenzoate (0.150 g, 0.38 mmol).
ESI/MS (m/e, %): 367 [(M+1)", 100].
15 Example 67

F7F
2-(6-(3-Methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-y|amino)-5-methy|benzoic acid
A. Ethyl 2-(6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-ylamino)-5-
methylbenzoate
20 Obtained (0.055 g, yield 43%) following the procedure described in Example 57 (step A)
starting with intermediate 10 (0.29 mmol, 0.058 g) and Intermediate 45 (0.29 mmol, 0.078
g).
§ '"H NMR (300 MHz, CDCly): 1.42-1.46 (t, 3H), 2.34 (s, 3H), 3.85 (s, 3H), 4.36-4.43 (q,
2H), 6.97-7.00 (d, 1H), 7.06 (s, 1H), 7.08-7.11 (d, 1H), 7.27-7.38 (m, 3H), 7.86 (s, 1H),
25 7.88-7.90 (d, 1H), 8.71 (s, 1H), 9.39 (s, 1H).
ESI/IMS (mle, %): 431 [(M+1)", 100].
B. 2-(6-—(3-=Methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-ylamino)-5-
methylbenzoic acid



25 Obtained (0.300 g, yield 99%) following the procedure described in Example 57 (step A) starting
with Intermediate 9(0.67 mmol, 0.1509) and Intermediate 41(0.67 mmol, 0.179 g) ESI/MS (m/e, %):
457 [(M+1)+, 100]. 30B.5-Cyclopropyl-2-(5-methy1-6-(3-(trifluoromethoxy)phenyl)pyridin-3-
ylamino)benzokoenis/i6362009/021696 PCT/EP2008/006573 - 116 - Obtatenrt@os00sgrsyield 68%)
following the procedure described in Example 57 (step B) starting with ethyl
5-cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)Phenyl)Pyridin-3- ylamino)benzoate (0.125 g, 0.30
mmol).  811HNNHRLE @zh’lbl Zi243) I ABrgIthe ey R0 dascrbid, id Batmlell. (xten) (s, 3H),

57.12 (dd, 1H 724%‘5—%},1 ;ﬂ fé_gnﬂlémk]pé%])@(muéme&y%&%r{l.glgdg}nﬂ.ﬁ)(y‘@ 1H). ESI/MS (m/e,

%): 429 [(M+T3119
5-Cyclopropymeth@anzaaa (8 Qﬁe&;ﬂﬁmm@ -ylamino)benzoic acid A. Ethyl
5-cyclopropy1-2s(%:MptRYE6o Nnen \MsTios3 2/nEnehheh7e et e3B)h Bilted {0 (24 541) yTeld-99%) following

ihe procedgre doseTRERin FABIREY Sejcp MAS ARSI HedRie ST mmol 0150 9

and Internmiediat m/e %): 373 (M+ 1001. B.
5-Cyclopropy1-EyMetms: o Tlﬁm @%amlno)benzmc acid  Obtained (0.070 g, yield 29%)
following the @eseperesdescribed in Example 57 (step B) 20 starting with ethyl

5-cyclopropyl-2-(5-methyl-6-phenylpyridi Ebfmmo)benzoate (0.245 g,

2-(6-(3-(Dimethylcarbamoyl)phenyl)-5-methylpyrld|n-3-y|amino)-5—methylbenzoic
10 acid
A. Ethyl 2-(6-(3-(dimethylcarbamoyl)phenyl)-5~methylpyridin-3-ylamino)-5-
methylbenzoate
Obtained (0.125 g, yield 40%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (0.76 mmol, 0.150 g) and Intermediate 47 (0.76 mmol, 0.195
15 Q).
ESI/MS (m/e, %): 418 [(M+1)*, 100].
B. 2-(6-(3-(Dimethylcarbamoyl)phenyl)-s-methylpyridin-3-y!amino)~5=
methylbenzoic acid
Obtained (0.060 g, yield 50%) following the procedure described in Example 57 (step B)
20 starting with ethyl 2—(6-(3—(dimethylcarbamoyl)phenyl)-=5-methylpyridin~3-ylamino)-5-
methylbenzoate (0.125 g, 0.30 mmol).
8 "H NMR (300 MHz, CDCly): 2.28 (s, 3H), 2.32 (s, 3H), 3.04 (s, 3H), 3.14 (s, 3H), 7.20-
7.28 (m, 3H), 7.46-7.60 (m, 4H), 7.78 (m, 1H), 8.52 (m, 1H).
ESI/MS (m/e, %): 380 [(M+1)*, 100].

25 Example 69

2-(6- (3-=lsopropoxyphenyl)-5~methylpyr|d|n-3-ylammo 3-methylbenzoic acid
A. Tert-butyl 2-(6-(3-isopropoxyphenyl)-5- methylpyridin-3-ylamino)-3-

methylbenzoate



0.67 mmol). 51H NMR (300 MHz, CDCI3): 0.63(qg, 2H), 0.90(q, 2H), 1.84(m, 1H), 2.33(s, 3H), 7.12 (d,
1)-1), 7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73 (s, 1H), 8.51 (s, 1H). ESI/MS (m/e, %): 345 f(M+1)+, 100].
25 Example 75 5-Methy1-245-methyl-6-(2-(trifluoromethyl)Phenyl)Pridin-3-ylamino)benzoic acid WO
2009/021696PR G AobdAQ0B3H06573 - 117 A.Tert-butyl 5-methy1-2-(5-methyg/roigitbssrromethyl)phe
nyl)pyrid in-3- ylamino)benzoate Obtained (0.032 g, yield 14%) following the procedure described in
Example 63 _(step A) starting with Intermediate 16(0.53 mmol, 0.2009) and 2-(trifluoromethyl)-phenyl
boronic 5 aciddfaeaV ek §. %ot 84) following the procedure described in Example 57 (step A)

5-Methy1-2- (5 thyl trifluaro P Py 40,
g, yield 55%)1's é%%&&cém‘ure &U;%%E%I?%Q&&%@?&)@@%@%%mthtgéne (0.016

startlngwnhter@butyIS -methy1-2-(5-methy1-6_(2-(trifluoromethyl)phenyl)pyridin-3- ylamino)benzoate
(0.032 g, 0.072 rmrpaivBRYBAONMIEZ czmswﬂm VSR, d18) (R .8 H)S!.361(s, B. BB, &13K$) 3H28 - 7.37 (M,
L B S (o A 1
(m, 2 H), 7.82 dd J— 81 Hz, 1H 803(d J=2.73 Hz, 1 H), 8.66 (s, 1 H).
ESI/MS (m/e, %): 433 [(M+1)", 90].
B. 2-(6-(3-lsopropoxyphenyl)-5—methylpyridin-3-ylamino)-3-methy|benzoic acid
Obtained (0.092 g, yield 28%) following the procedure described in Example 63 (step B)
10  starting with tert-butyl 2-(6~(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-3-
methylbenzoate (0.25 g, 0.65 mmol).
& 'H NMR (400 MHz, DMSO-dg): 1.28 (s, 3 H), 1.29 (s, 3H), 2.18 (s, 3H), 2.28 (s, 3
H), 4.53 - 4.78 (m, 1 H), 6.93-7.14 (m, 3 H), 7.19 (s, 1 H), 7.32 (t, J=7.44 Hz, 1 H),
7.42 (t, J=7.44 Hz, 1 H), 7.57 (d, J=7.04 Hz, 1 H), 7.77 (d, J=7.04 Hz, 1 H), 7.86 (s, 1
15 H) 8.80 (s, 1 H).
ESI/MS (mle, %): 377 [(M+1)*, 100].

Example 70
0. OH

&
(Y
S

3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
20 A. Tert-butyl 3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
Obtained (0.280 g, yield 90%) following the procedure described in Example 57 (step A)
starting with Intermediate 62 (0.82 mmol, 0.260 g) and Intermediate 2 (0.81 mmol, 0.150
g).
& "H NMR (300 MHz, CDCl): 1.58 (s, SH), 2.14 (s, 3H), 2.29 (s, 3H), 6.84 (d, J=2.73
25 Hz, 1H), 6.97 - 7.15 (m, J=7.61, 7.61 Hz, 1H), 7.28 - 7.58 (m, 6H), 7.86 (m, 1H), 8.06
(d, J=2.73 Hz, 1H), 8.68 (s, 1H).
ESI/MS (m/e, %): 375 [(M+1)", 80].
B. 3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
Obtained (0.120 g, yield 42%) following the procedure described in Example 63 (step B)
30 starting with terf-butyl 3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate (0.25 g,
0.67 mmol).



2-(6-(3-Chlorophenyl)-5-methylPyridin-3-ylamino)-5-methylbenzoic acid A.Tert-butyl
2-(6-(3-chlorophenyl)-5-methy1pyridin-3-ylamino)-5- 20methylbenzoate Obtained (0.165g. yield 76%)
following the procedure described in Example 63 (step A) starting with Intermediate 16(0.53 mmol,
0.2009) and 3wlolesapdresvglboronic acid (0.53 mmol, 0,124 g). PCT/EP2008/006573
25B.2-(6-(3-Chloropheny1)-5-methylPyridin-3-ylarnjpg)-5-methylbenzoic acid Obtained (0.118 g, yield
83%) following the procedure described in Example 63 (step B) starting with tert-butyl
2-(6-(3-chloropheny v @wwzyrmmupmmo@memuermeﬁm@@m 0.30(MUAnH381H NMR

(200 MHz, DMSQO-d ( 4 )it ( 08 ), 8.43 (d,

273 11, 1), 2/%%7@1??&%%./%3}? PRI BT R ¢

2009/021696PC11HEP2008/006573 -118-

2-(6-(2-Fluoropheny1)-5-methylPyridin-3-ylamino)-5-methylbenzoic acid A.Tert-butyl

2-(6-(24lu ro@%n d) 5,{‘nethyIPyr|d|n -3-ylam1n0)-5- 5methylbenzoate Obtained (0.310 g, yield 74%)
u

following the procedure described in Examplg 63 (step A) staffing with Intermediate 16 (1.06 mmol,
0.400 g) and 2-fluorophenylboronic acid (1.60 mN,rpI 0.224 g).

Y
| #
Ci
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

A. Tert-butyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-methylbenzoate
10 Obtained (0.043 g, yield 43%) following the procedure described in Example 63 (step A)
starting with Intermediate 15 (0.25 mmol, 0.090 g) and 2-chlorophenylboronic acid (0.37

1 NNEQR ~\
Mimol, Uv.U30 g).

5 "H NMR (300 MHz, CDCly): 1.62 (s, 9H), 2.31 (s, 3H), 7.18-7.21 (m, 1H), 7.29-7.36
(m, 3H), 7.46-7.49 (m, 1H), 7.61-7.65 (m, 3H), 7.74 (s, 1H), 8.62 (s, 1H), 9.54 (s, 1H).
15 ESIMS (mle, %): 395 [(M+1)*, 100].

B. 2-{6-(2-Chlorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.020 g, yield 54%) following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(6-(2-chloropheny!)pyridin-3-ylamino)-5-methylbenzoate (0.042 g,
20 0. 11 mmol).
8 "H NMR (300 MHz, DMSO-dg): 2.27 (s, 3H), 7.30-7.32 (m, 2H), 7.42-7.46 (m, 2H),
7.56-7.64 (m, 3H), 7.73-7.75 (m, 1H), 7.77 (s, 1H), 8.56-8.58 (d, 1H), 9.58 (bs, 1H).
ESI/MS (mle, %): 339 [(M+1)*, 100].

0 OH
i
B
CMe
E N

3-F!uoro-2-(6-(3-methoxyphenyl)-s-methylpyridin-3~y!amino)benzoic acid

25 Example 72



10B.2-(6-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid Obtained (0.262 g, yield
74%) following the procedure described in Example 63 (step B) starting with tert-butyl
2-(6-(2-fluorophenyl)-5-methylPyridin-34amino)-5-methylbenzoate (0.310g. 0.79 mmol). 6 1H
NMR (200 MH;dwb®021dr): 2.18 (s, 3H), 2.28 (s, 3H), 7.14 - 7.65 (m, 6Hpct/6820080¢692 (M, 2H), 8.45
(d, J=2.34 Hz, 1H), 9.55(s, 1 H). ESI/MS (m/e, %): 337 [(M+1), 961. Example 78 20
5-Methy1-2-(5-methy1-6-(quinolin-5-y1)pyridin-3-ylamino)benzoic acid A. Tert-butyl
5-methy1-2-(5-methy FBeiguindifuemsl2REigindndagpnenisszastryipyinined-@aaitoy byield 94%)
following the procedure described in Example 63 (step A) staffing with Intermediate 16 (1.46 mmol,
0.550 g) and quinolin@%’ﬁooronic acid (2.19 25 mmol, 0.378 g). B.
5-Methyl-z-(mew-mqQiadriﬁlfswmmﬂwieqﬂ%mﬂmyééwz%?é%@ﬁf’@cﬁéme(é?dé%f\}ie|d 85%)
following the pyagRguithdeseribadineBxagpients (526D 6 psthirtiagnediatéets- (el mmol, 0.195
5-methy1-%—(5-gwethyl-6-(quinolin-5-y1)Pyridin-3-ylamino)benzoate 30 (0.583g. 1.37 mmol). WO
2009/021696PCT/EP2008/006573 - 119 - Example 79

2-(31-Fluoro-3-n§e1fﬁWB,@D@i Mﬁéir@@%&rﬁiﬁ%}%%&%%@n%?c%%?o(ss 3”%6198&8%6{)?
2-(3"-fluoro-3-methy 1z 28 {chipyristirHz: yiay dra -B-#ephy then2 6&tes.Im E)schlenck tube, a mixture of
Intermediate 16( , 6. -fluogerd- (tributylstannyl)pyridine (1.46 mmol, 0.564 g),
PdCldepf.DCV\% ﬁf?%‘%ﬁ’ﬁ%@ﬁﬂdﬁﬂ (0.42 mmol, 0.080 g) in DMF (10 ml) was heated at

120C for 4.5. The mixture was 10 filtered through celite and the solvent was evaporated. The crude
mixture Wi extrBetedidonree?-GHRretbrryrhanyi-Serethp wigihtyamirowsszsieeitted and the
crude residue Wasird e OYeqiadSiaz plulineny i proraere dudoabeateaxinipesadsemiprding 0.360
g (vield 629%) of the colresRonding & 3ier ARINANG RBHIAR) BYFerk iy 8YiEhind O]

benzoate (0.300 g, 0.73 mmol). ,
& '"H NMR (200 MHz, DMSO-ds): 2.31 (s, 3H), 3.81 (s, 3H), 6.93 - 7.69 (m, 7H,) 7.81 (d,
J=7.81 Hz, 1H), 8.20 (s, 1H), 8.08 (s, iH).

ESI/MS (m/e, %): 353 [(M+1)*, 100].

-
(93]

Example 73

HO. Q
V/EEVNI\”
L OFF
ot

20 5-Cyclopropyl-2-(5~methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin—3-ylamino)benzoic

acid

A. Ethyl 5-cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-
ylamino)benzoate
25 Obtained (0.300 g, yield 99%) following the procedure described in Example 57 (step A)
starting with Intermediate 9 (0.67 mmol, 0.150 g) and Intermediate 41 (0.67 mmol, 0.179

g).
ESIMS (m/e, %): 457 [(M+1)", 100].

30 B. 5-CycIopropyl-z-(5-methyl—6-(3-(trifluoromethoxy)phenyl)pyridin-3n

ylamino)benzoic acid



15 B. 2-W-Fluoro-3-methyl-2,4s-biPyridin-5-ylamino)-5-methylbenzoic acid Obtained (0.291 g, yield
72%) following the procedure described in Example 63 (step B) starting with tert-butyl
2-(31-fluoro-3-Methy1-2,4'-biPyridin-5-ylamino)-5-methylbenzoate (0.351 g, 0.89 mmol). 205I|H NMR
(300 MHz, DMSO &) 228 (s, 3H), 7.32-7.40 (m, 2H), 7.75-7.79 (m, 2H) p¢:BExdodéddsB.01 (dd, 1H),
8.52 (d, 1H), 8.65-8.67 (m, 2H). ESI/MS (m/e, %): 3328 [(M+1)+, 1001. Example 80 IDOH )
5-Methy1-2-(5-methy1-6-(Pyrazin-2-y1)pyridin-3-ylamino)benzoic acid WO
2009/021696RS5ihiFR2008(0 6/ 68220 0!6¥aikgi Rchb(Bcé 0@y deisldtBO % Efeitaplinty tiseepB)cedure
described in Example .79 (st j ih | ' BAkand

2 Lbuylstar O e SR RS ERAALRE S R ks
SB.5-Methyl-:!ﬁ%“-'ﬁ?&ﬁ%‘ﬁ?(@f‘é’fi919138ﬁ&’fi‘ﬂin-s-ylamino)benzoic acid Obtained (0.048 g, yield
56%) following tlaérprrdsoe KescChe) 0B BHE.D @0dndBI ) at thad withHie B38uls/| 3H),
5-methy1-2-(5- V8- (Ryrazjpn2-y. KHn:=3- ) (2 . . 811-1INMR
(300 MHZ,%DMggﬁgégi:gz.q%' (Zagﬁ)gg %%Q"SH%@%?)% (n?@He)%g%% 93%5%%%4?44, 4.88 Hz,
1H), 7.66(d, J=118-Hz, 1H), 7.77 (s, 1H), 8.44(d, J=3.12 Hz, 1H), 8.55 (d, J=4.68 Hz, 1H), 8.70 (d,
J=1.95 Hz, 1H), BSBAMS. (i) YEIRRIBVINIE, 120} 338 [(M+1)+, 98]. Example 81 A. OH 15FF

HO. O
H

N '\N

F

5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid

Example 74

10

A. Ethyl 5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
Obtained (0.245 g, yield 99%) following the procedure described in Example 57 (step A)
15  starting with Intermediate 9 (0.67 mmol, 0.150 g) and Intermediate 2 (0.67 mmol, 0.123 g).
ESIMS (m/e, %): 373 [(M+1)*, 100}.

B. 5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
Obtained (0.070 g, yield 29%) following the procedure described in Example 57 (step B)
20 starting with ethyl 5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate (0.245 g,
0.67 mmol).
& '"H NMR (300 MHz, CDCls): 0.63 (g, 2H), 0.90 (g, 2H), 1.84 (m, 1H), 2.33 (s, 3H),
7.12(d, 1H), 7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73 (s, 1H), 8.51 (s, 1H).
ESI/MS (m/e, %): 345 [(M+1)*, 100].
25
Example 75

5-Methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid



5-Cyclopropy1-2-(6-pherwl-5-(trifluommethyhpyridin-3-ylamino)benzoic acid A. Ethyl
5-cyclopropyl-2-(6-phenyl-5-(trifluoromethyhpyridin-3- ylamino)benzoate 20 Obtained (0.043 g, yield
28%) following the procedure described in Example 57 (step A) starting with Intermediate 9 (0.36
mmol, 0.080 gvarmdeersaediate 1(0.43 mmol, 0.084 g). ESI/MS (m/e, % pd2ipevsiodys73100].  B.
5-Cyclopropy1-216-Phenyl-5-(trifluoromethyl)Pyridip-3-ylaminojbenzoic acid 25 Obtained (0.028 g,
yield 70%) following the procedure described in Example 57 (step B) starting with ethyl

5-cyclopropy1-2x6-pheaufi(bifeanpneEmn it Biianirmyatnandieni) p¥ddintB10 mmol). ESI/MS
(m/e, %): 399 [on-Fly, 1001, %%nE)é%pélple 82 WO 2009/021696PCT/EP2008/006573 121 - OH FF

lamifo . . . . .
5-Cyclopropy1-2-(8-( -me%&xypﬁen 1)-5-(trifluoromethyl)pyridin-3-ylamino)benzoic, acid 5A.Ethyl
5-cyclopropyl%iﬁmg%@%ﬁ@(ﬂﬂ%ﬁ%i’l@lﬁﬁﬂ%%ﬁaﬁ%&/ﬁ%‘?ﬁgg%fﬁ%ﬁ?&%@%&&e tained (0.518
g, yield 55%) eitargngtihetgroedicierésdoSS inaw!id ERAio) pled 27((Etepronettahtipkeithaiitmediate 9
(1.1 mmolso.%‘@‘g{; %gqnmgﬁrm%:yi e 45 (1.12 mmol, 0.300 g). ESI/MS (m/e, %): 457 [(M+1)+, 100]. 10
B.5-Cyclopropy1-2-(6-(3-methoxyPheny1)-5-(trifluoromethyl)pyridin-3- ylamine)hadynin Acid Obtained
(0.070 g, yield 27%) following the procedure described in Example 57 (step B) starting with ethyl
5-cyclopropyl-2£(6-(Cﬁfﬂethw&mnyl§-4QKMGWWMW§PBSW3§WWES%@'fO.518 g,
0.61 mmol). BNMR (3Q@gVHz, CDCI3): 0.65 (q, 2H), 0.94 (g, 2H), 1.86 (m, 1H), 3.84 (s, 3H),

Obtained (0.016 g, yield 55%) following the procedure described in Example 63 (step B)
10 starting with  tert-butyl 5-methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyridin-3-
ylamino)benzoate (0.032 g, 0.072 mmol).
8 'H NMR (200 MHz, DMSO-dg): 2.01 (s, 3H), 2.28 (s, 3H), 7.28 - 7.37 (m, 1H), 7.46 (d,
J=6.25 Hz, 1H), 7.59 - 8.02 (m, 5 H), 8.37 (d, J=1.95 Hz, 1 H), 89.54 (s, 1 H).
ESIMS (m/e, %): 387 [(M+1)", 96].
15 Example 78

2»(6-(3-Chlorophenyl)-5-methy|pyridin-3-ylamino)—5-methylbenzoic acid

A. Tert-butyl 2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino}-5-
20 methylbenzoate
Obtained (0.165 g, yield 76%) following the procedure described in Example 63 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and 3-chlorophenylboronic acid (0.53
mmol, 0.124 g).

25 B. 2—(6-(3-=Chlorophenyl)—5-methy|pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.118 g, yield 83%)} following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(6-(3-ch|orophenyl)-S—methylpyridin-3-=ylamino)~5-methylbenzoate
(0.165 g, 0.40 mmol).

5 "H NMR (200 MHz, DMSO-ds): 2.28 (s, 3H), 2.34 (s, 3H), 7.23 - 7.42 (m, 1H), 7.43 -

30 7.83 (m, 7H), 8.43 (d, J=2.73 Hz, 1H), 9.53 (s, 1 H).

ESIMS (mle, %): 353 [(M+1)*, 94].

Example 77



6.98-7.09 (m, 3H), 7.20 (m, 1H), 7.28 (m, 1H), 7.36 (t, 11-1), 718 (m, 1H), 7.93 (m, 1H), 813 (m, 1H).
ESI/MS (m/e, %): 429 ((M+1)., 100]. 20 Example 83
5-Chloro-2-(6-(2-fluoroPherwl)pyridin-3-ylamino)benzoic acid In a schlenck tube, a mixture of
Intermediate 68¢C®@2/emrvisl, 0.300 g), 2-fluorophenyl 25 boronic acid (1, 18cmeraheddesty), Pd(PPh3)4
(0.06 mmol, 0.064 g) and K2CO3 (2.56 mmol, 0.35¢4 g) in a toluene/methanol mixture (12.5 ml, 4:1)
was heated at 80C for 14 hours, under nitrogen atmosphere. The mixture was diluted with water and

extracted with ethyl acetate. The organic phase-®fas evaporated. The crude mixture was purified over
by WO 20091021696PCT/EP2008/006573 - @. Y sephase using a water/acetonitril/methanol

solvent gradient affording 0.1579 (yield 49% lhe expected product. NMR (400 MHz, DMSO-d6): 7.4
(m, 5H), 7.9 (m, 4H), 8.7 (s, 1H), 9.7 (s, 1H), 13.6 (s, IN). UMS (m/e, %): 343 [(M+1)1, 1001, 345
arvi+i)+, 351 Example 84 5-Ch|orob2‘éé%&j2-chIprophenyl)pyridin-s- amino)benzoic acid 10 Obtained
(0.083g. yield2-FiweterieiydSr Pé!%gc?iﬁl?&‘m%?a%?}f@’é’?’&ﬁrﬁﬁ&' ith Intermediate 65
(0.76 mmol, 0.2509) and 2-chlorophenyl boronic (0.91 mmol, 0.143

A. Tert-butyl 2-(6-(2-fluorophenyl)-5-methylpyridin-3-ylamino)-5-
5 methylbenzoate
Obtained (0.310 g, yield 74%) following the procedure described in Example 63 (step A)
starting with Intermediate 16 (1.06 mmol, 0.400 g) and 2-fluorophenylboronic acid (1.60
mmol, 0.224 g).

10 B. 2-(6-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5=methylbenzoic acid
Obtained (0.262 g, yield 74%) following the procedure described in Example 63 (step B)
starting with tert-butyl 2—(6-(2—ﬂuorophenyl)-S-me'(hylpyridin-3—ylamino)-5~methylbenzoate
(0.310 g, 0. 79 mmol).

8 'H NMR (200 MHz, DMSO-dg): 2.18 (s, 3H), 2.28 (s, 3H), 7.14 - 7.65 (m, 6H), 7.68 -

15 7.92 (m, 2H), 8.45 (d, J=2.34 Hz, 1H), 9.55 (s, 1 H).

ESI/MS (m/e, %): 337 [(M+1)", 96].

Oy OH
e
[ ]

20 5=Methyl—2-(5-methyl-6-(quino!in-s-yl)pyridin-3-ylamino)benzoic acid

Example 78

A. Tert-butyl 5-methy|-2-(5-methyl-G-(quinoIin-5-yl)pyrid§n=3-ylamino)benzoate
Obtained (0.683 g, yield 94%) following the procedure described in Example 63 (step A)
starting with Intermediate 16 (1.46 mmol, 0.550 g) and quinolin-5-ylboronic acid (2.19

25 mmol, 0.378 g).

B. 5-Methyl-2-(5-methyl-6»(quinolin-5-yl)pyridin-3-ylamino)benzoic acid
Obtained (0.562 g, yield 85%) following the procedure described in Example 63 (step B)
starting with tert-buty! 5-methy|-2-(5-methyl-6-(quinolin-5—yl)pyridin~3-y!amino)benzoate

30 (0.583 g, 1.37 mmol).



9)- ,1F1 NMR (400 MHz, DMSO-d6): 7.3 (d, J=9.0 Hz, 1 H), 7.5 (m, 3 H), 7.6 (m, 2 H), 7.7 (d,

J=8.2 Hz, 1 H), 7.8 (dd, J=8.4, 2.5 Hz, 1 H), 7.9 (d, J=2.7 Hz, 1 H), 8.6 (d, J=2.3 Hz, 1 15H), 9.7 (s, 1
H), 13.6 (s, 1 H). ESI/MS (m/e, %): 359 [(M+1)+, 100], 361 [(M-1-1)+, 60], 363 [(M+1)+, 151 Example
85 2Q 5-Chlorer@2089(epainelin-511)Pyridin-3-ylamino)benzoic acid Obtainedn(@r2@B/epsyield 53%)
foIIowmg the procedure described in Example 83_sfagting with Intermediate 65 (0.76 mmol, 0.250 g)
and quinolin-5-ylboronic acid (0.91 mmol, 0.158 9). 1H NMR (400 MHz, DMSO-d6): 7.4 (m, 2H), 7.6
(dd, J=8.6, 3.9 Hz, 111), 7.7 (d, J=8.2 25Hz, 1H), 7.8 (d, J=7.0 Hz, 1H), 7.8 (m, 2H), 7.9 (d, J=2.3 Hz,
1H), 8.1. (d, Ie@5.bke 7l 1, 8.6 (d, J=2.3 Hz, 1H), 8.7 (d, J=8.6 Hz, 1H), 8.9 (m, 1H). ESI/MS (m/e, %):
376 [(Mil)+, 100], 378 [(M+1), 35] Example 8§ WO 2009/021696PCT/EP2008/006573 - 123 -
2-(6-(2-Chlorophenyppyridin-3-ylamino)-5-cyclpprgpylbenzoic acid A.Ethyl
2-(6-(2-chIorophenyl)pyridin-3-ylamino)-5-cyrop Ib&nzoate 5 Obtained (0.141 g, yield 62%)
following the procedure described in Examp (st staffing with Intermediate 9 (0.58 mmol
0.130 g) and Intermediate 49 (0.58 mmol, 0 118 9) N ’

2-(3’-F|uoro-3-methyl-2,4’-bipyridin-5-y|amino)-5-methylbenzoic acid

A. Tert-butyl 2-(3’-ﬂuoro-3-methyl-2,4’—bipyridin-5-ylamino)-s-methylbenzoate
In a schlenck tube, a mixture of Intermediate 16 (1.46 mmol, 0.550 g), 3-fluoro-4-
(tributylstannyl)pyridine (1.46 mmol, 0.564 g), PdClLdppf.DCM (0.15 mmol, 0.120 g) and
Cul (0.42 mmol, 0.080 g) in DMF (10 ml) was heated at 120°C for 4.5. The mixture was
10 filtered through celite and the solvent was evaporated. The crude mixture was extracted
between ethyl acetate and water. The organic phase was evaporated and the crude
residue was purified over a SiO2 eluting with hexane/ethyl acetate mixtures and affording
0.360 g (yield 62%) of the corresponding ester derivative.
ESIMS (m/e, %): 394 [(M+1)*, 100].
15
B. 2-(3’-F!uoro-3-methyl-2,4’-bipyridin-S-ylamino)-S-methylbenzoic acid
Obtained (0.291 g, yield 72%) following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(3'-ﬂuoro-3-methyl-2,4’-bipyridin-5-y|amino)—S—methylbenzoate
(0.351 g, 0.8 mmol).
20 5 '"H NMR (300 MHz, DMSO-ds): 2.29 (s, 3H), 7.32-7.40 (m, 2H), 7.75-7.79 (m, 2H),
7.89 (d, 1H), 8.01 (dd, 1H), 8.52 (d, 1H), 8.65-8.67 (m, 2H).
ESI/MS (m/e, %): 322 [(M+1)*, 100].

0. OH
H
N ¥\N
F Na
®
N

5-Methyl—2-(5-methyl~6~(pyrazin-2—yl)pyridin-3-y|amino)benzoic acid

Example 80

25

A. Tert-butyl 5-methyl-2-(5-methyl-6-(pyrazin~2-y|)pyridin-3-—y|amino)benzoate



ESI/MS (rule, %): 393 [(M+1)+, 1001. 10B.
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoic acid Obtained (0.051 g, yield 39%)
following the procedure described in Example 57 (step B) starting with ethyl

2-(6-(2-chlorop¥e agyEitiedin-3-ylamino)-5-cycloPropylbenzoate (0.141 g, OGBERAHBHNIESI/MS (m/e,
%): 365 [(M-1-1)+, 1001. 15 Example 87 -120 -
5-Chloro-2-(6-(2-(trifluoromethyflphenyupyridin-3-ylamino)benzoic acid Obtained (0.064 g, yield 21%)
following the [Dbeeedr® deGgrifietd HOTXiatipling Sretenned PO derfr ihad iemERSH (6!98Ahmol, 0.250 g)

and 2-(trifluorgpeHahahRRvRSIRRIC B eSS RoMoI0 ) 1A BXtritieyRtitinyBpyasicki(Ed with water

and extraqted with %thﬁéa;etate. The organic phase was evaporated and the solid obtained was
washed with SRRy CetR&Pand methanol. 1H NMR (400 MHz, DMSO-de) 7.3 (m, 3H), 7.7 (m, 5H), 8.0
(s, 11-), 8.5 (s, 1H), 12.1 25(s, thy ESI/MS (m/e, %): 393 [(M+1)+, 10011 395 [(M+1)', 35]. Example 88
\5N|9I 2009/ 9(2169§.PCHEBEQDB/@Qﬁ5ﬂ8/bﬁerazin-2—yl)pyridin-3-ylamino)benzoic acid
-Fluoro-2-(6- -ét.rifl %1 %%J" ﬁl)) ridin- i icraqid | I a mixture of
Intermediate 5% 'Bigriér?l{é? i’ gjé}y E%{grg’l‘oﬂggﬂé BFH&@G&F@&&CH%G q" @Xgrﬁgg S5p1ciBS
starting with tert-butyl 5-methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino)benzoate
(0.100 g, 0.25 mmol).
& 'H NMR (300 MHz, DMSO-dg): 2.20 (s, 3H), 2.28 (s, 3H), 7.20 - 7.40 (m, 2H), 7.54
10 (dd, J=6.44, 4.88 Hz, 1H), 7.66 (d, J=1.85 Hz, 1H), 7.77 (s, 1H), 8.44 (d, J=3.12 Hz,
1H), 8.55 (d, J=4.68 Hz, 1H), 8.70 (d, J=1.95 Hz, 1H), 9.54 (s, 1 H).

ESIMS (m/e, %): 338 [(M+1)*, 98].

Example 81

15 F7F
5-CycIopropyl-2-(6~phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid

A. Ethyl 5-cyclopropyl~2-(6-pheny|-5-(triﬂuoromethyl)pyridin-3-
ylamino)benzoate
20 Obtained (0.043 g, yield 28%) following the procedure described in Example 57 (step A)
starting with Intermediate 9 (0.36 mmol, 0.080 g) and Intermediate 1 (0.43 mmol, 0.084 g).

ESIMS (m/e, %): 427 [(M+1)*, 100].

B. 5-Cyclopropy|-2-(G-phenyI-S-(triﬂuoromethyl)pyridin-3-ylamino)benzoic acid
25  Obtained (0.028 g, yield 70%) following the procedure described in Example 57 (step B)
starting with ethy! 5-cyctopropy!-2-(6-phenyt-5=(triﬂuoromethy!)pyridin-3-y!amino)benzoate
(0.043 g, 0.10 mmol).
ESIMS (mle, %): 399 [(M+1)*, 100].

30 Example 82



fluorobenzoic acid (0.94 mmol, 0.225 g), Cu (0.16 mmol, 0,010 g), Cu20 (0.06 mmol, 5 0,009 g),
K2003 (1.01 mmol, 0.140 g) in diethoxyethane (1.5 ml) was heated at 130C for 14 hours, under
nitrogen atmosphere. The crude mixture was diluted with water and ethyl acetate and filtered through
celite. The org@mieopsiediedvas evaporated and the solid residue was puriffsd/By28%@9stphase using a
water/acetonitril/methanol solvent gradient affordingp9.092 g (yield 27%) of the expected product. 10,
'H NMR (400 MHz, DMSO-d6): 7.4 (in, 2H), 7.4 (d, J=8.2 Hz, 1H), 7.6 (d, J=7.8 Hz, 1H), 7.7 (in, 2H),
7.8 (m, 2H), 7.9 (d, J=7.4 Hz, 1H), 8.5 (d, J2&Hz, 1H), 9,6 (s, 1H). ESI/MS (m/e, %): 377 [(M+1)+,
1001. Example 89 HO 0 D1/41 r IN 15 2-(3'-E 8 A bipyridin-5-ylamino)-5-methylbenzoic acid
Obtained (0.082 g, yield 46%) following the edlue/desgrizee in Example 51 starting with
Intermediate 55(0.56 mmol, 0.100 g) andntermediajef3¥ (3,55 mmol, 0.253 g). 8 1H NMR (300
MHz, DMSO-c16): 2.27 (s, 3H), 7.30-7.38 (m, 2H),77.74-7.77 (m, 2H), 20786-7.89 (d, 1H), 7.97-8.01
(m, 1H), 8.49 B®Tiabropy)-B(63I Brestiinxypheng)es(triduarcrptd)pyrid(inia/1a8)ingenstie )+ 100].
Example 90 2&.i2-(2-(2-Fluorophenyl)Pyrimidin-6-ylamino)-5-methylbenzoic acid WO
2009/021696PCT/EP2008/006573

5 A. Ethyl 5-cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethyl)pyridin-3-
ylamino)benzoate
Obtained (0.518 g, yield 55%) following the procedure described in Example 57 (step A)
starting with Intermediate 9 (1.1 mmol, 0.250 g) and Intermediate 45 (1.12 mmol, 0.300 g).
ESI/MS (m/e, %): 457 [(M+1)", 100].
10
B. 5-Cyclopropyl-2-(6-(3-methoxyphenyl)—5-(triﬂuoromethyl)pyridin-3-
ylaminc)benzolic acid
Obtained (0.070 g, yield 27%) following the procedure described in Example 57 (step B)
starting with ethyl 5—cyc|opropyl—2-(6—(3—methoxyphenyl)—5-(triﬂuoromethyi)pyridin-sm
15  ylamino)benzoate (0.518 g, 0.61 mmol).
5 "H NMR (300 MHz, CDCl): 0.65 (g, 2H), 0.94 (g, 2H), 1.86 (m, 1H), 3.84 (s, 3H),
6.98-7.09 (m, 3H), 7.20 (m, 1H), 7.28 (m, 1H), 7.36 (t, 1H), 7.78 (m, 1H), 7.93 (m, 1H),
8.73 (m, 1H).
ESI/MS (m/e, %): 429 [(M+1)", 100].

Oy -OH
N
I\N 3
ci Z

5-Chloro-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoic acid
in a schienck tube, a mixture of Intermediate 65 (0.92 mmol, 0.300 g), 2-fluoropheny!

25  boronic acid (1.10 mmol, 0.154 g), Pd(PPhs), (0.06 mmol, 0.064 g) and KzCO; (2.56
mmol, 0.354 g) in a toluene/methanol mixture (12.5 ml, 4:1) was heated at 80°C for 14
hours, under nitrogen atmosphere. The mixture was diluted with water and extracted with

20
Example 83

ethyl acetate. The organic phase was evaporated. The crude mixture was purified over by




-125- A Tert-butyl 2-(2-(2-fluorophenyflpyrimidin-5-ylamino)-5-methylbenzoate Obtained (0.1389'
yield 21%) following the procedure described in Example 57 (step A) starting with Intermediate 11(1.41
mmol, 0.2939) and Intermediate 39 (1.42 mmol, (1466 5g). ESI/MS (m/e, %): 380 [(WV-, 100]. B.
2-(2-(2-Fluorophe pyfpenevidin-5-ylamino)-5-methylbenzoic acid ObtainedP(Or0deoeR/8tedth 63%)
following the procedure described in Example 63 (sigp B) 10 starting with tert-butyl
2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate (0.138 g, 0.29 mmol). 1H NMR (400 MHz,
DMSO-d6): 7.2\ersedithhsé.os(ha, alivhter/fdmntHi)nBtitatwl stinBoadis R iaffosiing 9, 184 BIAVS (m/e, %):
324 [(M+1)+, ;‘Qg%bf’ltﬁmé% 8|:lodg&(6-(2,6-Dif|uoropheny|)pyridin-3-ylamino)-5-methylbenzoic acid
20A.Ethyl 2-(6-(2, -dlfluorOéahenyI ridin-3- ‘I@égi 9?57 ?th%kge%zpﬁtq bga.ygd Q g, yield 48%)
following the pro&eHM% @ad ez %(gf%pﬁye ‘r(%tép g Sar |?19 with Intere ia1te 5]1%2 .76 mmol,
0.1569) and Intetsnédjate 10 (0.76 mmol, 0.150 g) 5'H NMR (300 MHz, CDC's): 1.41-1.46 (t, 31-1),

2.32 (s, 3H), 4.3e18 (A 837193 (roo)2Ys Mty 38)(m, 1H), 7.30-7.34 (m, 2H), 7.41-7.44 (d,
1H), 7.63-7.67 (dd, 1H), 7.83 (s, 1H), 8.64-8.66 (d, 1H), 9.50 (s, 1H). ESI/MS (m/e, %): 369 [(M+1)+,
100]. B.246-(2,6-Difluorophenyflpyridin-3-ylamino)-5-methylbenzoic acid 30 Obtained (0.080 g, yield
65%) followindw@pleéédure described in Example 57 (step B) starting with ethyl
2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-5 ﬁjdbenzoate (0.133 g, 0.36 mmol). WO

2009/021696PCT/EP2008/006573 N%
Z
Cl

5-Chloro-2-(6-(2-chlorophenyl)pyridin-3-ylamino)benzoic acid ,
10 Obtained (0.083 g, yield 29%) following the procedure described in Example 83 starting
with Intermediate 65 (0.76 mmol, 0.250 g) and 2-chloropheny! boronic (0.91 mmol, 0.143
a).
_"H NMR (400 MHz, DMSO-dg): 7.3 (d, J=9.0 Hz, 1 H), 7.5 (m, 3 H), 7.6 (m, 2 H), 7.7 (d,
J=8.2 Hz, 1 H), 7.8 (dd, J=8.4, 2.5 Hz, 1 H), 7.9 (d, J=2.7 Hz, 1 H), 8.6 (d, J=2.3 Hz, 1
15 H), 9.7 (s, 1 H), 13.6 (s, 1 H).
ESIMS (mle, %): 359 [((M+1)*, 100], 361 [(M+1)", 60], 363 [(M+1)", 15]

Example 85

20 5-Chloro-2-(6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid
Obtained (0.160 g, yield 53%) following the procedure described in Example 83 starting
with Intermediate 65 (0.76 mmol, 0.250 g) and quinolin-5-ylboronic acid (0.91 mmol, 0.158
g).
"H NMR (400 MHz, DMSO-ds): 7.4 (m, 2H), 7.6 (dd, J=8.6, 3.9 Hz, 1H), 7.7 (d, J=8.2
25 Hz, 1H), 7.8 (d, J=7.0 Hz, 1H), 7.8 (m, 2H), 7.9 (d, J=2.3 Hz, 1H), 8.1 (d, J=8.6 Hz, 1H,
8.6 (d, J=2.3 Hz, 1H), 8.7 (d, J=8.6 Hz, 1H), 8.9 (m, 1H).
ESI/MS (mle, %): 376 [(M+1)*, 100], 378 [(M+1)", 35]

Example 86



- 126 - 81)-1NMR (300 MHz, DMSO-de): 2.25 (s, 3H), 7.14-7.32 (m, 4H), 7.44-7.54 (m, 2H), 7.71-7.72
(d, 1H), 7.75-7.77 (m, 1H), 8,54-8.55 (d, 1H). ES1/MS (m/e, %): 341 [(M+1)4, 1001 5 Example 92
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cycloproPylbenzoic acid A.Methyl
2-(2-(2-chloropkeny®pyraswidin-5-ylamino)-5-cyclopropylbenzoate 10 Obtaioetth@kdeg7yield 72%)
following the procedure described in Example 57 (sjgp A) starting with Intermediate 23 (0.76 mmol,
0.2029) and Intermediate 57 (0.75 mmol, 0.165 g) ESI/MS (m/e, %): 380 [(M+1)+, 100), 382 [(M+1),
351 15B.2-(2-(2-Chlorophenyhpyrimidin-5-ylamipg}-5-cycloproPylbenzoic acid Obtained (0.170 g, yield
81%) following the procedure described in Exa h7Astep B) starting with methyl
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cycloProRylbenzpate (0.210 g, 0.55 rnmol). 8 'H NMR
(300 MHz, DMSO-d5): 1.2 (m, 2H), 1.5 (mxzH), 2.5 (m, 1H @ (dd, J=8.6, 2023 Hz, 11-1), 7.9 (d,
J=8.6 Hz, 1H), 8.0 (m, 2 H), 8.1 (m, 1H), 82 (d, J=2.3 Hz, 1HY'8.3 (m, 1H), 9.4 (s, 2H), 10.0 (s, 1H),
13.8 (s, 1H). EXBNSQhiveo ShEnsBpyjiiNinL-ylangiop)Seeyiopropy thenzeis agidle 93 25
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid A.tert-butyl

2-(2-(2-Ch|or0ph%qyp@4nm Ig-l(&:?'z_yclﬁfyrlggp\_esn_mgtymd%Qg@?ﬁ(?no)-S-cyclopropylbenzoate
5 Obtained (0.141 g, yield 62%) following the procedure described in Example 57 (step A)
starting with Intermediate 9 (0.58 mmol, 0.130 g) and Intermediate 49 (0.58 mmol, 0.118

9)-
ESI/MS (m/e, %): 393 [(M+1)*, 100].

10 B. 2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoic acid
Obtained (0.051 g, yield 39%) following the procedure described in Example 57 (step B)
starting with ethyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoate (0.141 g,
0.36 mmol).

ESI/MS (m/e, %): 365 [(M+1)*, 100].

15

Example 87

5-Chloro-2-(6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.064 g, yield 21%) following the procedure described in Example 83 starting
20 with Intermediate 65 (0.76 mmol, 0.250 g) and 2-(triflucromethyl)phenylboronic acid (0.83
mmol, 0.158 g). The mixture was diluted with water and extracted with ethyl acetate. The
organic phase was evaporated and the solid obtained was washed with diethyl ether and
methanol.
'H NMR (400 MHz, DMSO-ds): 7.3 (m, 3H), 7.7 (m, 5H), 8.0 (s, 1H), 8.5 (s, 1H), 12.1
25 (s, TH).
ESIMS (m/e, %): 393 [(M+1)*, 100], 395 [(M+1)*, 35].

Example 88



WO 2009/021696PCT/EP2008/006573 - 127 - Obtained (0.203 g, yield 69%) following the procedure
described in Example 57 (step A) starting with Intermediate 23(0.74 mmol, 0.200 g) and Intermediate
11(0.75 mmol, 0.165 g). ESI/MS (m/e, %):396 [(M+1), 100], 398 [(M+1)+, 35]. 5
B.2-(2-(2-Chlovop ey ysimidin-5-ylamino)-5-methylbenzoic acid Obtairer(@raipegoosisid 97%)
following the procedure described in Example 63 (stgp-B) starting with tert-butyl
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methYlbenzoate (0.203 g, 0.51 mmol). 1051H NMR (300
MHz, DMSO-d5): 2.3 (s, 3H), 7.3 (d, J=3.9 H%; ?'?4 7.5 (m, 2H), 7.6 (m, 1H), 7.7 (m, 1H), 7.8 (s, 1H),
8.8 (s, 2H), 9.5 (s, 1H), 13.3 (s, 1H). ESI/MS NGO)Y:340(M+1)+, 10011 342 [(Mil)+, 35). Example
94 15 5-Methyl-2-(5-methy1-6-(3-(Pyrrolidi caro l)Bhenyl)Pyridin-3-ylamino)benzoic acid
Obtained (0.050 g, yield 39%) following the procedure degcried in Example 83 starting with
Intermediate 67 (0.31 mmol, 0.100 g) and 3-(pyrrolidine-1-carbonyl)Phenylboronic 20 acid (0.37 mmol,
0.082 g). 51H NMRBRdMNMRrifnasmetby PEEngHPidinG 3B N IbgN2o8aEd3H) 2.31 (s, 3H). 2.87
(m, 1H), 7.27 (8 albiendr2ubiE, dixtidrs B (Bitckpdiae 51d0 SHMNMGIT6.280 L )2-Bredides- 1H), 7.98 (s, 1H),

8.39 (s, 1H), 8,49 (5. L) ERIYS: (& BrAR, V15 mM8Phb 8% g), cu,0 (0.06 mmol,
5 0.009 g), K,COs (1.01 mmol, 0.140 g) in diethoxyethane (1.5 ml) was heated at 130°C for
14 hours, under nitrogen atmosphere. The crude mixture was diluted with water and ethyl

acetate and filtered through celite. The organic phase was evaporated and the solid
residue was purified by reverse phase using a water/acetonitril/methanol solvent gradient
affording 0.092 g (yield 27%) of the expected product.
10 . 'H NMR (400 MHz, DMSO-d;): 7.4 (m, 2H), 7.4 (d, J=8.2 Hz, 1H), 7.6 (d, J=7.8 Hz,
1H), 7.7 (m, 2H), 7.8 (m, 2H), 7.9 (d, J=7.4 Hz, 1H), 8.5 (d, J=2.3 Hz, 1H), 9.6 (s, 1H).
ESIMS (m/e, %): 377 [(M+1)*, 100].

Example 89

15 2N
2-(3'-Fluoro-2,4’-bipyridin-5-ylamino)-5-methylbenzoic acid
Obtained (0.082 g, vield 46%) following the procedure described in Example 51 starting
with Intermediate 55 (0.56 mmol, 0.100 g) and Intermediate 37 (0.55 mmol, 0.253 g).
8 'H NMR (300 MHz, DMSO-ds): 2.27 (s, 3H), 7.30-7.38 (m, 2H), 7.74-7.77 (m, 2H),
20 7.86-7.89 (d, 1H), 7.97-8.01 (m, 1H), 8.49-8.51 (d, 1H), 8.63-8.66 (m, 2H), 9.63 (bs,
1H).
ESI/MS (mle, %): 324 [(M+1)", 100].

Example 90

HO.__O
&
\[\N F
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2-(242-Fluorophenyl)pyrimidin-5-ylamino})-5-methylbenzoic acid

25



Example 95 WO 2009/021696PCT/EP2008/006573 - 128 - Obtained (0.055 g, yield 44%) following
the procedure described in Example 83 starting with Intermediate 67 (0.31 mmol, 0.100 g) and
3-(cyclopropylcarbamoyl)phenylboronic acid (0.38 mmol, 0.077 g). 511-1 NMR (300 MHz,
DMSO-d6): 1.8v0(mu1§962.25 (s, 311), 2.34 (s, 3H), 3.39-3.48 (m, 5411pCh/ZPAwsB¢d3757 .51 (m, 2H),
7.58 (s, 1H), 7.64 (m, 2H), 7.75 (s, 111), 7.83 (d, 1435,-7.98 (s, 111), 8.39 (s, 1H). ESI/MS (m/e, %):
416 [(M+1)+, 1001. Example 96 10 5-Cyclopropyl-2-(2-(2-fluoriaphenyl)Pyrimidin-5-ylamino)benzoic
acid Obtained (6.140 9, yield 39%) following the procedure described in Example 88 starting with
Intermediate 39(A 01 reprelt1250. Q-0 IpRERYHPRmRih-4 5 mmiab) B 26edtgibtadobiiv R (400 MHZ,

DMSO0-c16): Q J= 2 1H), 7.3
31, 75 (m, 10000 (L 305 S R el i St bl o Bl o/
(m/e, %): 350 {(mmg)wnmw}er;_nggmmyg‘y 4$phmmol, 0.293 g) and Intermediate 39 1 42 mmol, 0.4
5 q)
ESI/MS (m/e, %): 380 [(M+1)", 100].

B. 2-(2-(2-Fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid
Obtained (0.060 g, yield 63%) following the procedure described in Example 63 (step B)
10  starting with tert-butyl 2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate (0.138
g, 0.29 mmol).
'H NMR (400 MHz, DMSO-ds): 7.3 (m, 4H), 7.5 (m, 1H), 7.8 (s, 1H), 8.0 (m, 1H), 8.8 (s,
2H), 9.7 (s, 1H).
ESI/MS (m/e, %): 324 [(M+1)", 100].
15
Example 91

2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

20 A. Ethyl 2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-56-methylbenzoate
Obtained (0.133 g, yield 48%) following the procedure described in Example 57 (step A)
starting with Intermediate 51 (0.76 mmol, 0.156 g) and Intermediate 10 (0.76 mmol, 0.150
9)-

& 'H NMR (300 MHz, CDCls): 1.41-1.46 (t, 3H), 2.32 (s, 3H), 4.35-4.42 (q, 2H), 6.98-

25 7.03 (m, 2H), 7.21-7.27 (m, 1H), 7.30-7.34 (m, 2H), 7.41-7.44 (d, 1H), 7.63-7.67 (dd,

1H), 7.83 (s, 1H), 8.64-8.66 (d, 1H), 8.50 (s, 1H).
ESIMS (m/e, %): 369 [(M+1)*, 100].

B. 2-(6-(2,6-Diflucrophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
30 Obtained (0.080 g, yield 65%) following the procedure described in Example 57 (step B)
starting with ethyl 2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate (0.133 g,
0.36 mmoal).



5-cyclopropyl-2-(2-(2-(trifluoromethyl)phenyl)Pyrimidin-5-sdaminolbenzoic acid A. Methyl
5-cyclopropyl1-2-(2-(2-(trifluoromethyl)PhenyhPyrimidin-5- ylamincijbenzoate 25 Obtained (0.290 g,
34% yield) following the procedure described in Example 22 (step A) starting with Intermediate 17(1.69
mmol, 0.6609 vemeb®/(rifieroromethyl)phenylboronic acid (2.89 mmol, 0.55%Q@TEE®B#/IS3N/e, %) 414
[(M+1)+, 100] WO 2009/021696PCT/EP2008/006543 - 129 - B.
5-cyclopropy1-2-(2-(2-(trifluoromethyl)Phenyl)Pyrimidin-5-ylamino)benzoic acid Obtained (0.167g.
yield 63%) follovgifg kineRotirekitie DRSO 022 %t bipler A3-Fs82 i J4starting- TroAm(m ety |

5-cyclopropyl- 2-;;1(_% §t§ @qu %y})l?ﬁgﬂy )rﬁsyglgudgry@((yl ino)benzoate (0.290 g, 0.64 mmol).
51HNMR(200MHZ ﬁg)ﬁ m06 2H)0.9 (M, 2H)1.9(m,1H)7.3(m,2H)7.8(m,5H)
%"ﬂ(

8.8 (s, 2 H) 9.5 (ESHNIP (edgvRy %M M%) M+1)+, 1001 Example 98 10

5-Cyclopropy1-242-o-tolylpyrimidin-5-ylamino)benzoic acid A. Methyl

5- cycloprogylga@ﬁ;étgbllpyrlm|d|n -5-ylamino)benzoate = Obtained (34% yield) following the
procedure described in Example 22 (step A) siarting 15 with Intermediate 17 and o-tolylboronic acid.
ESI/MS (m/e, %): 360 [(M+1)+, 1001 B. 5-Cyclo romyl -2- (2 o tolylPyrimidin-5-ylamino)benzoic acid

e

2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid

A. Methyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate
10 Obtained (0.210 g, yield 72%) following the procedure described in Example 57 (step A)
starting with Intermediate 23 (0.76 mmol, 0.202 g) and Intermediate 57 (0.75 mmol, 0.165

g).
ESI/MS (m/e, %): 380 [(M+1)*, 100], 382 [(M+1)", 35].

15 B. 2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)}-5-cyclopropylbenzoic acid
Obtained (0.170 g, yield 81%) following the procedure described in Example 57 (step B)
starting with methyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate
(0.210 g, 0.55 mmol).

5 'H NMR (300 MHz, DMSO-ds): 1.2 (m, 2H), 1.5 (m, 2H), 2.5 (m, 1H), 7.8 (dd, J=8.6,

20 2.3 Hz, 1H), 7.9 (d, J=8.6 Hz, 1H), 8.0 (m, 2 H), 8.1 (m, 1H), 8.2 (d, J=2.3 Hz, 1H), 8.3

(m, 1H), 9.4 (s, 2H), 10.0 (s, 1H), 13.8 (s, 1H).
ESI/MS (mle, %): 366 [(M+1)*, 100], 368 [(M+1)", 35].

Example 93

HO_ O
H
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2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid

25

A. tert-butyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate




Obtained (77% vyield) following the procedure described in example 22 (step 6) starting 20 from methyl
5-cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzaate. 1H NMR (200 MHz, DMSO-c15) 5 ppm 0.6
(m2H)09(mM,2H)1.9(s,1H)25(s,3H)7.2(m,5H) 7.7 (d,J=2.0Hz,1H) 7.8 (m, 1 H) 8.8 (s, 2
H) 9.5 (s, 1 H)WESHMB e, %): 346 [(M+1)+, 100] 25 Example 99 PCT/EP2008/006573
2-(2-(2-Cyclopropoxyphenyl)Pyrimidin-5-ylamino)-5rgycloProPylbenzoic acid WO
2009/021696PCT/EP20081006573 - 130 - Obtained (72% yield) following the procedure described in
Example 22 (gispiRddsi@doag\vilkld ek fetbaieglifeapddederevizdicatec 1 ESINIEB fim(etepd)) 402 [(M+1)+,
1001 5 B. 2'.(%‘éﬁﬁ%ﬂﬁﬂ?ﬂ&%&?&%%)@yfmqien%mm%memwlbmzzgi%rasipb@éztained (75%
step

yield) following the procedure described in example 22 B) starting from methyl
2-(2-(2-cyclop%poxyphenyf|pyrimidin-5-ylamino)-5-cyc|oproPyIbenzoate. 1H NMR (200 MHz,
DMSO-D6) 5 ppESIMS(ty& 14):398 (i 1)1y b 388 1 17138k, 1H)7.3(m,2H)7.4(m, 2H)
7.6 (d,Jr-g4 Hz, 1 H) 7.7 (s, 1 H) 8.8 (s, 2 H) 9.5 (s, 10IN) ESI/MS (m/e, %): 388 [(M+1)+, 100]

Example 100 18,5-Cyclomonl:2:02:(6 5 sHiarapiAaMRY enisie:rdagiRalbgnzoic acid
Obtained (0.170 g, yield 97%) following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate (0.203
g, 0.51 mmol).
10 8 'H NMR (300 MHz, DMSO-ds): 2.3 (s, 3H), 7.3 (d, J=3.9 Hz, 2H), 7.5 (m, 2H), 7.6 (m,
1H), 7.7 (m, 1H), 7.8 (s, 1H), 8.8 (s, 2H), 9.5 (s, 1H), 13.3 (s, 1H).
ESI/MS (mle, %):340 [(M+1)*, 100], 342 [(M+1)*, 35].

Example 94

H

N =N 0

%@
15

5-Methyl-2-(5-methyl-6-(3-(pyrrolidine-1 -carbonyl)phenyl)pyridin-3-ylamino)benzoic
acid
Obtained (0.050 g, yield 39%) following the procedure described in Example 83 starting
with Intermediate 67 (0.31 mmol, 0.100 g) and 3-(pyrrolidine-1-carbonyl)phenylboronic
20 acid (0.37 mmol, 0.082 g).
& "H NMR (300 MHz, DMSO-ds): 0.59 (m, 2H), 0.69 (m, 2H), 2.25 (s, 3H), 2.31 (s, 3H),
2.87 (m, 1H), 7.27 (s, 1H), 7.51 (td, 1H), 7.59 (s, 1H), 7.67 (d, 1H), 7.75 (s, 1H), 7.83
(d, 1H), 7.98 (s, 1H), 8.39 (s, 1H), 8.49 (s, 1H).
ESI/MS (m/e, %): 402 [(M+1)*, 100].

Os_ _OH
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)

2-(6-(3{Cyclopropylcarbamoyl)phenyl -5-methylpyridin-3-ylamino)-5-methyibenzoic

25
Example 95

acid



A. Methyl 5-cyclopropyl-2-(2-(2,5-difluorophenyl)Pyrimidin-5-srlamino)benzoate Obtained (62% yield)
following the procedure described in Example 22 (step A) starting 20 with Intermediate 17 and
2,5-difluorophenylboronic acid. ESI/MS (m/e, %): 382 [(M+1)+, 100] B.

5-Cyclopropy ™D @ Bedifluorophenyl) Pyrimidin-5-ylamino)benzoic acid KOlsterews/ (8876 yield)
following the procedure described in example 22 (sieg B) staffing 25 from methyl
5-cyclopropyl-2-(2-(2,5-difluorophenyflpyrimidin-5-ylamino)benzoate. 1H NMR (400 MHz, DMSO-c15)
8 ppm 0.6 (M Ch=ipdqq 59 gbyieldA42 Hlo@ite, thetpyorigra desanbry itdrxanmpiessd $8rng) 9.5 (s, 1 H)
13.3 (s, 1 H) EGHMS Halear 3681iM1) 5. 10%) WG 20001023 RAPRATIHPRIRLAIES T3 - 131 -
5-cyclopropy1-%—j( - 3-dif|u8r 1nyl)Pyrimidin-5-ylamino)benzoic acid A. Methyl

5-cyc|opeopyf— (%Q ,%‘-’Hﬁ’luo pﬁ nyl)pyrimidin-5-ylamino)benzoate 5 Obtained (71% vyield) following
the procedure dé<tITH¥R (BEXNMHTRMSQ st B drarthly dRh i dals BrthRd-3-48 (m,
2,3-difluorgphenylBorosyigsasigh, ESV WL Simeses, 385 T(B4A)2H0D)S 8, 1H), 7.83 (d, 1H),
5-Cyc|opropy1-%(g§3%,3r ifléjgéoghﬁ_lrgl}Pyrimidin-5-y|amino)benzoic acid 10 Obtained (93% yield)
following the procedure de'scri éd in example 22 (step B) starting from methyl

5-cyclopropy1-2 B8 gStmiruBropH KWV tREIn-5-ylamino)benzoate. 'H NMR (200 MHz, DMSO-d6) 8
ppm 0.6 (m, 2H)09(mM,2H)19(m,1H)7,3(mM,3H)7.5(m,1H)7.7(d,J=2.0Hz, 1 H) 7.8 (m, 1 H)
8.8 (s, 2 H) Q.E)@m})‘lélngI/MS (m/e, %): 368 [(M+1)+, 100] 15 Example 102 CI

HO. 0]
N
SN F

5-Cyclopropyl-2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (0.140 g, yield 39%) following the procedure described in Example 88 starting
with intermediate 39 (1.01 mmol, 0.255 g) and Intermediate 8 (1.47 mmol, 0.261 g).
"H NMR (400 MHz, DMSO-ds): 0.6 (d, J=5.1 Hz, 2H), 0.9 (d, J=8.2 Hz, 2H), 1.9 (m,
15 1H), 7.2 (d, J=8.6 Hz, 1H), 7.3 (m, 3H), 7.5 (m, 1H), 7.7 (s, 1H), 8.0 (t, J=7.8 Hz, 1H),
8.8 (s, 2H), 9.5 (s, 1H) 13.2 (s, 1H).
ESI/MS (m/e, %): 350 [(M+1)", 100].

HO._ O
N CF,
189

5-cyc!opropyl-2-(2=(2-(triﬂuoromethyl)phenyl)pyrimidin-s-ylamino)benzoic acid

10

Example 97

20

A. Methyl 5-cyclopropyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-
ylamino)benzoate
25  Obtained (0.290 g, 34% yield) following the procedure described in Example 22 (step A)
starting with Intermediate 17 (1.88 mmol, 0.660 g) and 3-(trifluoromethyl)phenylboronic
acid (2.89 mmol, 0.550 g).
ESI/MS (m/e, %); 414 [(M+1)+, 100]



2-(2-(5-Chloro-2-fluorophenyl)pyrimidin-5-ylamino)-5-cycloPropylbenzoic acid 20 A. Methyl
2-(2-(5-chloro-2-fluorophenyOpyrimidin-5-ylamino)-5-cycloproPylbenzoate Obtained (70% yield)
following the procedure described in Example 22 (step A) starting with intermediate 17 and
5-chloro-2-fluovapk@pythetronic acid. ESI/MS (m/e, A): 398 [(M+1)+, 100], MO0EiMesinesE]. 25 WO
2009/021696PCT/EP2008/006573 - 132 - Obtained £45% yield) following the procedure described in
example 22 (step B) starting from methyl
2-(2-(5-chloroR2-$kegpctypvepyHRyRHiZidiritHigtamiti)ip ey bPrimjtingz areinplpearrc @od MHz,
DMSO-d6) 6 RiyiRed (e B)ykR 632 illokify(tRe &rb&auee(@&oﬁasdanmme :zzrt);tzpcmn 2H) 7.6

e Eﬁ/é"s@smg&ew 1B e -é-ﬁf} PR S A e ) 1536 11
5-Methy1-2-(minaihesroated@2ithe B/ mmaltin-5- ylamlno)benzmc acid A. tert-Butyl

5hmethy1d3 (2 52 (tri WNWUWMHBQDMWWW@MW%MWJ%R?& fjmamem 5869’&’733@1&) foll?wing

the procedure descr, rmediate 11 and intermediate 74. 15ESI/MS

(m/e, %): 388 [(M+1?bﬁﬂ7(|)%f ggg)slaegtﬁ af*%ﬂg%\g/ép llnFﬁjoromettylIphenyOpyrimidin 5-ylamino)benzoic

acid Obtained (88% uré‘described in example 36 (step B) starting torn
ERUMMP N EwinL 4R. &é‘d S\@Sﬂ

tert-butyl 5-methy1-2-(2-(2-(trifluoromethyl)Phenyl)Pyrimidin-5-ylamino)benzoate. 201H NMR (300
MHz, DMSO-q3), %g)g pg2.3 (s, 3 H) 7.3 (s, 2H) 7.7 (dd, J=7.8,3.7 Hz, 1 H) 7.8 (s, 3 H) 7.9 (d, J=8.2
9.

Hz, 1 H) 8.8 (s, 2 6 (s, 1 H). Ho. o
H
ANGZN
%
N

5-Cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoic acid

10

A. Methyl 5-cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoate
Obtained (34% yield) following the procedure described in Example 22 (step A) starting
15 with Intermediate 17 and o-tolylboronic acid.
ESI/MS (m/e, %): 360 [(M+1)+, 100]

B. 5-Cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoic acid
Obtained (77% vyield) following the procedure described in example 22 (step B) starting
20 from methyl 5-cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoate.
"H NMR (200 MHz, DMSO-dg) 5 ppm 0.6 (m,2H) 0.9 (m, 2H) 1.8 (s, 1H) 2.5 (s, 3
H)7.2(m, 5H) 7.7 (d, J=2.0Hz, 1 H) 7.8 (m, 1 H) 8.8 (s, 2H) 9.5 (s, 1 H)
ESI/MS (m/e, %): 346 [(M+1)+, 100]

25 Example 99

2-(2-(2-Cycl0propoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid

A. Methyl 2-(2-{2-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropyibenzoate



ES!/MS (m/e, %): 374 [(M+1)+, 100]. Example 104 WO 20091021696PCT/EP2008/006573 - 133 - A.
Methyl 5-cyclopropy1-2-(2-(2-fluoro-5-(trifluoromethyl)Phenyl)Pyrimidin-5- ylamino)benzoate
Obtained (47% yield) following the procedure described in Example 22 (step A) starting 5 with
Intermediate 1W@ned2oth#d¢0-5-(trifluoromethyl)phenylboronic acid. ESI/MECi2096p0604 [(M+1)*,
1001 B. 5-Cyclopropyl1-2-(2-(2-fluoro-5-(trifluoromefgylhohenylWrimidin-5- ylamino)benzoic acid 10
Obtained (44% vyield) following the procedure described in example 22 (step B) starting from methyl
5-cyclopropy|-@b(@ingi {tRifoys!drilioving te pirerdurg HRegelibed in Sxorapia73) (fer-Ohsartitg NMR (400
MHz, DMSO-¢/f) ﬁtgpﬁ@@a@(m aadih@rthématd 0. 1.9 (m, 1 H) 7.2 (dd, J=8.6, 2.3 Hz, 1 H) 7.4 (d,
3=8.6 Hz, 1 H) 7.6 ( ), 1 9 15(dd, J=5.5,3.5Hz,1H) 8.4 (d. J=5.1Hz, 1H
e T2 1, 2, )

89(a,2H)9.5 (s, 1 /e, %): 418 [0O\n+1y, loot Example 105 20
5-Methy1-2-(6-(2-(trif|uoromethyl)phenyOpynd|n 311amino)benzoie acid Obtained (9% yield) following
the proceobjregjQS(Q:(Q@@y&]@tamﬁpheamrmﬁmm5mmmed)e&eﬁﬂmdp&lbhm@nﬁbthylbeninc
acid. ( BPeparind Hz, 1 H) 7,6
ﬁj?gggw@? QéYAi%nQ@ g3 m?r&éﬁe%éé&md MeZaiihie S flepBfe ran

d,J=7.3H 9.7 1H
(ESI IMS (m /Ze /%5“ g\%h[/ ,@r_(,%-j; qéayrwgmﬁré\&wgmtdln—g~ylammo)'-_gcyc?oprog ben(zoa}e (s, )-
"H NMR (200 MHz, DMSO-D6) 8 ppm 0.9 (m, 8 H) 1.9 (m, 1 H) 3.9 (s, 1 H) 7.1 (m,

1H) 7.3 (m, 2 H) 7.4 (m, 2 H) 7.6 (d, J=7.4 Hz, 1 H) 7.7 (s, 1 H) 8.8 (s, 2 H) 9.5 (s,
10 1H)
ESI/MS (m/e, %): 388 [(M+1)+, 100]

Example 100

15
5-Cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)benzoic acid

A. Methyl 5-cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-ylaminc)benzoate
Obtained (62% yield) following the procedure described in Example 22 (step A) starting
20 with Intermediate 17 and 2,5-difluorophenylboronic acid.
ESI/MS (m/e, %): 382 [(M+1)+, 100}

B. 5-Cyclopropy!l-2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (88% vyield) following the procedure described in example 22 (step B) starting
25  from methyl 5-cyciopropyi-2-(2-(2,5-diflucrophenyl)pyrimidin-5-ylamino)benzoate.
'H NMR (400 MHz, DMSO-ds) & ppm 0.6 (m, 2 H) 0.9 (d, J=6.7 Hz, 2 H) 1.9 (s, 1
H)7.3(m,4H)7.7(m,2H) 88 (s, 2H)9.5(s, 1H) 13.3 (s, 1 H)
ESI/MS (m/e, %): 368 [(M+1)+, 100]

30 Example 101



WO 2009/021696PCT/EP21108/006573 - 134 -

5-Cyclopropy1-2-(6-(2-fluorophenyl)pyridin-3-Ylamino)benzoic acid Obtained (44% yield) following the
procedure described in example 1, starting from intermediate 70 and intermediate 12. 5111 NMR (400
MHz, DMSO-08p80opm169% (m, 2 H) 0.9 (q, J=6.0 Hz, 2 H) 1.9 (m, 1 H) 7ECimpDéd)desrft, J=7.0 Hz, 1
H) 7.4 (t, J=7.6 Hz,2H) 7.7 (m, 2 H) 7.9 (d, J=8.6-H311 H) 8.0 (d, J=7.8 Hz,2H) 8.5(s, 1 H) 9.6 (s, 1

H) ESI/MS (m/e, %): 331 [(M+1)4, 100]. 10 Example 107

5-Cyclopropy1-2-(6-(2-fluorophenyOpyridin
procedure described in example 1, starting fr.

8.6 (s, 1 H) 9.6 (s, 1 H) ESI/MS (m/e, %349 ((M+1)+ ample 108 HOO 20
2-(3',51-Difluoro-2,41-bipyridin-5- ylamlno)-5-methylben20| d A. Ethyl
2-(3',51-difluoro-2,4s-bipyridin-5-ylamino)-5-methylbenzoate

10

15

20

25

5-cyclopropyl-2-(2-(2,3-difluorophenyl)pyrimidin-5-ylamino)benzoic acid
A. Methyl 5-cyclopropyl-2-(2-(2,3-difluorophenyl)pyrimidin-5-ylamino)benzoate
Obtained (71% vyield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and 2,3-diflucrophenylboronic acid.

ESI/MS (m/e, %): 382 [(M+1)+, 100]

B. 5-Cyclopropyl-2-(2-(2,3-difluorophenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (93% yield) following the procedure described in example 22 (step B) starting
from methyl 5-cyclopropyl-2-(2-(2,3-difluorophenyl)pyrimidin-5-ylamino)benzoate.
'H NMR (200 MHz, DMSO-ds) 8 ppm 0.6 (m, 2H) 0.8 (m, 2 H) 1.9 (m, 1 H) 7.3 (m,
3H)7.5(m, 1H)7.7 (d, J=20Hz, 1 H) 7.8 (m, 1H) 8.8 (s,2H) 8.5 (s, 1 H)
ESI/MS (m/e, %): 368 [(M+1)+, 100]

Example 102

cl
2-(2-(5-Chloro-2-flucrophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
A. Methyl 2-(2-(5-chloro-2-fluorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate
Obtained (70% yield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and 5-chloro-2-fluorophenylboronic acid.

ESI/MS (m/e, %): 398 [(M+1)", 100], 400 [(M+1)*, 35].

B. 2-(2-(5-chloro-2-fluorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic

amino)benzoic acid Obtained (14% yield) following the
intermediate 50 and intermediate 12. 1frl NMR (200
MHz, DMSO-d5) S ppm 0.6 (m, 2 H) 0.9 (m}|2 H) 1. (m 1 )7§(m 5H)7.7(m,3H)7.9(m, 1H)



WO 2009/021696PCI1EP20081006573 - 135 - Obtained (29% yield) following the procedure
described in Example 7 (step A) starting with Intermediate 10 and Intermediate 71. ESI/MS (m/e, %):
370 [(M+1)+, 1001. 5 B. 2-(3',5'-Difluoro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic acid Obtained (51%
yield) followingitbeqosaseeeddre described in example 21 (step B) starting frear/etzyds/ 006573
2-(3',5'-difluoro-2,4-bipyridin-5-ylamino)-5-methylbeygpate. 1H NMR (300 MHz, DMS0-(16) 8 ppm 2.3
(s,3H)7.2(d,J=8.3Hz,1H) 7.4 (m,1H) 7.6 (d, J=8.3Hz, 1 H) 7.8 (m, 2 H) 8.6 (d, J=2.5 Hz, 1 H)
8,7 (M, 2 H) 10BKINS({a%eyitt)) BARV(Nd-thyprocaivie daspieed 09 ¢x@®ie'|22 (atep B) starting
2;(?Ci)(?;-(”Cy({|0ﬂBﬁPH%S}P%I&%éd)é}h&'aé&)ﬁb(éi@EB?fe?anléQﬁir%)n%mQmuﬁzwé@@m@%&%@ined (59%
yield) following the procedure descri X e 4 starti ntermediate
3-(cyclopropyIcarba%V%%W5n$&§g d 5%”5? W\ﬁFg @;‘og %}‘ﬁi& ﬂ%@ﬁg@éﬁﬁ %%6(?975 2H)0.7
(m, 2 H) 2.3 (s, 3 H).Z86n,01Ha) 718 {s4 P H57 (6 07 6)HZ7 (0H72.8 i 13158 Odd/=$8.8 Hz, 1 H)
8.2 (d, i]:757 Hz, 1 I?ﬁ,.’ﬁzl(q,;:b bl);i@sﬁgﬂ)g_sllsgq?y()sqiﬁg,Z()E)SI/M?] (lrS/e, %): 38?1 [(I\t/|)+1)+,dl(00].
Example 110 25 2-(6z(2,4-Difluarqp. idjn-3- iNQ)}a2-methylbenzoic acid Obtained (45%
Sl AR )

yield) following the procedute des with Intermediate 13 and
2,4-difluorophenylboronic acid. WO 2009/021696PCT/EP2008/006573 - 136 - 1H NMR (300 MHz,

DMS50-d6) 5 piexam@da03 H) 7.3 (M, 4 H) 7.7 (m, 3 H) 8.0 (m, 1 H) 8.6 (d, J=2.2 Hz, 1 H) 9.6 (s, 1 H)
13.2 (s, 1 H) HO.__O
fens
\(\N CF,
0

10  5-Methyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)benzoic acid

A. tert-Butyl 5-methyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)benzoate
Obtained (86% yield) following the procedure described in example 7 starting with
Intermediate 11 and intermediate 74.

15 ESI/MS (m/e, %): 388 [(M+1)", 100].

B. 5-Methyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (88% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 5-methyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)benzoate.
20 'H NMR (300 MHz, DMSO-ds) 5 ppm 2.3 (s, 3 H) 7.3 (s, 2 H) 7.7 (dd, J=7.8, 3.7
Hz, 1H)7.8 (s, 3H)7.9(d, J=8.2 Hz, 1H) 8.8 (s, 2H) 9.6 (s, 1 H).
ESIMS (mle, %): 374 [(M+1)*, 100].

Example 104

CF
25 3
5-=CycIopropy!»Z-(Z-(2-ﬂuoro-5-(trifluoromethyl)phenyI)pyrimidin«5-ylamino)benzoic

acid



ESI/MS (m/e, %): 341 [(M+1)+, 100]. 5 Example 111
2(6-(2,5-Difluorophenyl)pyridin-3-ylannino)-5-methylbenzOic acid  Obtained (33% yield) following the
procedure described in Example 4 starting with 10 Intermediate 13 and 2,5-difluorophenylboronic acid.
1H Nf./IR (300WOHIDrSO-d6) 5 ppm 2.3 (S, 3 H) 7.4 (m, 4 H) 7.8 (m, 4 P)1ZB20d$/065379 Hz, 1 H) 9.6
(s, 1 H) ESUMS (m/e, %): 341 [(WI)+, 100]. 15 Exargple 112
5-Cyclopropy1-3-fluoro-2-(6-(2-fluoroPhenyl)Pridin-3-ylamino)benzoic acid Obtained (22% yield)
following the procedure described in example 1, starting from 20 intermediate 50 and intermediate 72.

111 NMR (20Q iathyPAsy/ersiBh 720z @-flusro3-hilubrimethll)phOnimpdrilidikam, 2 H) 7.2 (m, 1
H)7.4(m,2H I7.5 ’b%nH 7.6 (dd, J=8.8, 2.1 Hz, 1 H) 7.9 (m, 1 H) 8.3 (s, 1 H) ESI/MS (m/e, %): 367
RM+1)+, 100 25 BRRRE3T3 WO 2009/021696PCT/E22008/006573 - 137 - .
5-methyl-2-(6 QRtaBdiftBrygiie feflopirmiirpipeadirp ierisk BGPRPIE AR /) starting
5-methyl-25(6 A heertridtiare phany xouitinsyian ooy pbatyIBo@otamed] (93% yield) following the
procedure deSCfibe%s'gl/'ngeg gch@t_qé}[(maﬂmw@?m intermediate 15 and 1,2,4-trifluorobenzene.
ESI/IMS (m/e, %): 4 M/H ﬂ,’l 0]. '
B. 5-Cyc|opropyl-2—(2-(2-f|uoro-5-(triﬂuoromethyl)phenyl)pyrimidin-5-
ylamino)benzoic acid
10 Obtained (44% yield) following the procedure described in example 22 (step B) starting
from methyl 5-cyclopropyl-2-(2-(2-fluoro-5-(trifluoromethyl)phenyl)pyrimidin-5-
ylamino)benzoate.
"H NMR (400 MHz, DMSO-dg) 8 ppm 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.2 (dd,
J=8.6,2.3Hz, 1H) 7.4 (d, J=8.6 Hz, 1 H) 7.6 (m, 1 H) 7.7 (d, J=20Hz, 1H)7.9
15 (dd, J=5.5, 3.5 Hz, 1 H) 8.4 (d, J=5.1 Hz, 1 H) 8.9 (s, 2H) 9.5 (s, 1 H) 13.3 (s, 1 H)
ESI/MS (m/e, %): 418 [(M+1)", 100].

Example 105

20 5-Methyl=2-(6-(2«(triﬂuoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
Obtained (9% yield) following the procedure described in example 1, starting from
intermediate 52 and 2-chloro-5-methylibenzoic acid.
"H NMR (300 MHz, DMSO-dg) 8 ppm 2.3 (s, 3H) 7.3 (m, 2 H) 7.4 (dd, J=8.5, 1.9
Hz, 1 H) 7.6 (d, J=7.3 Hz, 1H) 7.6 (t, J=7.3 Hz, 1 H) 7.8 (m, 3 H) 7.9 (d, J=7.7 Hz,
25 1H)8.5(s, 1H)9.7 (s, 1 H).
ESIMS (mie, %): 373 [(M+1)*, 100).

Example 106



10 B. 5-methy1-2-(6-(Z3,6-trifluorophenyl)pyridin-3-ylamino)benzoic acid Obtained (66% yield)
following the procedure described in example 36 (step B) starting from tert-butyl
5-methyl1-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)benzoate. 11-1 NMR (300 MHz, DMSO-d6) 5
ppm 2.3 (s, 3 MO2®HI@H) 7.6 (m, 2 H) 7.8 (m, 152 H) 8.6 (d, J=2.5 HzpQTHP@:@/(®6r3H) ESI/MS
(m/e, %): 359 [(M+1)., 1001. Example 114 20 .134-
5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yflphenyl)Pyridin-3-ylamino)benzoic acid  A. tert-Butyl
5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazof2~APhenyl)pyridin-3- 25 ylamino)benzoate Obtained
(74% vyield) following the procedure describegdy le 4 starting with Intermediate 15 and

7 enyl)Pyridin-3-ylamino)benzoic 5 acid
Obtained (74% yield) following the procedure described in ple 36 (step B) starting from tert-butyl
5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-211)Phenyl)Pyridin-3 ylamino)benzoate. 101H NMR (300
MHz, DMSO45) 5 ppm 2.35£s 3 H)HZ.G é , 3 ?@3 I'Eﬁ 2H) 7.7 q J=8.0 Hz, 1 H) 7.8 (m, 2 H) 8.0 (d,
1=8.0 Hz, 1 HYSYFlaPRRY e (4 flypep s*k%f,‘y Iy z',3'¥r| 9%y ?ﬁ‘,’?'ﬁ?‘ﬂ?’e (s, 1 H) ESIIMS (m/e, %):
387 [(M-4-1), D06iined @4%rwield) falwing the procedure described in example 1, starting from
intermediate 70 and intermediate 12.
5 'H NMR (400 MHz, DMSO-ds) 8 ppm 0.6 (m, 2 H) 0.9 (g, J=6.0 Hz, 2 H) 1.9 (m,
1H)7.2(m,2H) 7.4 (t, J<7.0Hz, 1H) 7.4 (t, J=T6Hz, 2 H) 7.7 (m, 2H) 7.9 (d.
J=8.6 Hz, 1 H) 8.0 (d, /=7.8 Hz, 2H) 8.5 (s, 1 H) 8.6 (s, 1 H)
ESI/MS (m/e, %): 331 [(M+1)*, 100].

10 Example 107

5-Cyclopropyl-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoic acid
Obtained (14% yield) following the procedure described in example 1, starting from
intermediate 50 and intermediate 12.
15 'H NMR (200 MHz, DMSO-d¢) 8 ppm 0.6 (m, 2H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.3 (m,
5H)7.7(m,3H)7.9(m, 1 H)86 (s, 1TH) 9.6 (s, 1 H)
ESI/MS (m/e, %): 349 [(M+1)*, 100].

Example 108
HO.__.0
N
SNOF
P Q
.

20
2-(3',5'-Difluoro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic acid

A. Ethyl 2=-(3',5‘-difluom-2,4‘-bipyridin-5-y|amino)-5-methylbenzoate



5-methy1-245-methyl-6-(pyrimidin-5-y1)Pridin-3-ylamino)benzoic acid A. tert-Butyl
6-methy1-2-(5-methy1-6-(pyrimidin-5-y1)Pyridin-3-ylamino)benzoate 20 Obtained (64% yield) following
the procedure described in Example 4 starting with Intermediate 16 and pyrimidin-5-ylboronic acid.
ESI/MS (m/e, %69 8{9/0pfpe1), 100]. B. PCT/EP2008/006573
5-methyl1-2-(5-methyl-6-(pyrimldin-511)Pyridin-3-ylapino)benzoic acid 25 Obtained (89% yield)
following the procedure described in example 36 (step B) starting from tert-butyl
5-methy1-2-(Sonteited @b wistddielainyrbeigracsdusranssibeh robxempig K FIRP(ADEMAY, DMSO-d5) 5
E)pm 2.3 (S, 3 findrfletmedible 103 Rtbhmédiatd,73=2.0 Hz, 1 H) 7.7 (s, 1 H) 8.5 (d, J=2.0 Hz, 1 H) 9.0
s,2H)9.2(s,1H) @3 Hg 3 Eé% 94): 321 [(M+1)+, 100]. WO

2009/021696PCT/EE§6 &% 5@’{ -1 Iﬂﬁ-*lg%?nogié 116
2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid 5 A. tert-Butyl
2-(6-(2,3-diflue@piae syl isybadn 23t ytapyidi i+ S-giathiv i) Sape titd @b iseat @5% yield) following the

procedure de%l?ﬁgdrgﬁ%agwﬁ fbaﬁ}@m'ﬁé%/mHatﬁr@egwﬁééiﬁ@a%sﬁréiiﬂu%f&f@n&&}%@niC acid.
ESI/MS (m/e, %): 397 [(M+1)", 1001 10 B. 2-

+1)" ) B. 2-(6-(2,3-difluoro Npyridin-3-ylamino)-5-methylbenzoic
acid Obtained &/B& VIS %T%UHWQ'&\%'BW&@HU%’%@&? bé@%ﬁgégr&?ﬁfge% (step B) starting from
tert-butyl 2-(6-(2,3-difludivib{3eayIdy iaMSB-yda d prm)-B-hiethyibéaAdade8 BIRNNAR7(300. MHz,
DMSO-d6) 8 ppm 2 (ﬁe%oo‘")zé-ﬁ 42, By & R+ Bid @726 HENEH 4. dnHD 197 (s, 1 H) ESUMS

(e, 96): 341 KM+ AQOL e oay: 342 {1y, 1001,

Example 109
HO._O
JORG: ~A A
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2-(6-(3-Cyclopropylcarbamoyl)phenyl)pyridin-3-ylamino)-5-methylbenzoic acid
15  Obtained (59% yield) following the procedure described in Example 4 starting with
Intermediate 13 and 3-(cyclopropylcarbamoyl)phenylboronic acid.
'"H NMR (300 MHz, DMSO-ds) 5 ppm 0.6 (m, 2 H) 0.7 (m, 2H) 2.3 (s, 3H) 2.9 (m,
1H)7.3(s, 2H) 7.5 (t, J=7.6 Hz, 1 H) 7.8 (m, 3 H) 8.0 (d, /=8.8 Hz, 1 H) 8.2 (d,
J=7.7Hz, 1H)85(s, 1H)8.6(s,2H)9.7 (s, 1 H)
20 ESIMS (m/e, %): 388 [(M+1)*, 100].

Example 110

25 2-(6-(2,4-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (45% yield) following the procedure described in Example 4 starting with
Intermediate 13 and 2,4-diflucrophenylboronic acid.



Example 117 20 2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid A.
tert-Butyl 2-(6-(5-fluoro-2-methoxyphenyl)-5-methylPyridin-3-ylamino)-5- methylbenzoate 25 Obtained
(78% vyield) following the procedure described in Example 4 starting with Intermediate 16 and
5-fluoro-2-methsxsepergisoronic acid. ESI/MS (m/e, %): 423 [(M+1)4, 1085T/8¥@D08/006573
2009/021696PCT/EP2008/006573 - 140 - B. -136 -
2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-fnethylbenzoic acid Obtained (77%
yield) following the proNgmiIE0dasidzBSO elkpimple 36 (stabB). 8tantiadifrom(trd bk (m,

2-(6-(5-fluoro-2-met y t ridin- | methylbenzoate. 1H NMR (200 MHz,
DMSO-d6) 8 ppm 2'?'1%8360§ﬁ; %%325%%‘2 Wjﬁéb‘j@ 3;&;&;{%‘((@%*5?%) 7.3(m,3H)7.8(m,2H)8.4(s,1H)

3(s, 3 Hq?/l3'8*(30§'(1)
9.5 (s, 1 H). ESI/MSEGHMS 4aj/es) ¢tilMHido] o Example 118
2-(6-(4-carbamoylpheny1)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid  A.
2-(6-(4-car§)arggy,mgqy;,)-S-methyIPyridin-311amino)-5-methylbenzoic acid 15 Obtained (62% yield)
following the procedure described in Exginplg 4 starting with Intermediate 16 and
4-carbamoylphenylboronic acid. ESI/MS (rif/e, EIA)): 418 [(M4-1)+, 1001.
SNOF
l &

2-(6-(2,5-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (33% yield) following the procedure described in Example 4 starting with
10 Intermediate 13 and 2,5-difluorophenyiboronic acid.
TH NMR (300 MHz, DMSO-dg) 5 ppm 2.3 (5, 3 H) 7.4 (m, 4 H) 7.8 (m, 4 H) 8.6 (g,

J=1.9 Hz, 1 H) 9.6 (s, 1 H)
ESIMS (mle, %): 341 [(M+1)", 100].

15 Example 112

Zxr

SN OF

5-CyclopropyI—3-ﬂuoro-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoic acid
Obtained (22% yield) following the procedure described in example 1, starting from
20 intermediate 50 and intermediate 72.
'H NMR (200 MHz, DMSO-ds) 8 ppm 0.7 (m, 2 H) 1.0 (m, 2 H) 2.0 (m, 1 H) 7.1
(m, 2H) 7.2 (m, 1H) 7.4 (m, 2H) 7.5 (s, 1 H) 7.6 (dd, J=8.8, 2.1 Hz, 1 H) 7.9 (m,
1H)8.3 (s, 1H)
ESI/MS (m/e, %). 367 [(M+1)*, 100].
25
Example 113



B. 2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid 20 Obtained (78% yield)
following the procedure described in example 36 (step B) starting from tert-butyl
2-(6-(4-carbamoylphenyl)-5-methylPyridin-3-ylamino)-5-methylbenzoate. 1H NMR (200
MHz, DMSO-d@p&q@pn2i2s8 (s, 3 H) 2.3 (s, 3 H) 7.3 (s, 2 H) 7.5 (s, 1 H) 7 ¥c{geBm8sddez32 H) 7.8 (m, 2
H) 8.0 (d, J=8.2 Hz, 2 H) 8.1 (s, 1 H) 8.5 (d, 25J=2.334z, 2 H) 9.5 (s, 1 H) ESI/MS (m/e, %): 362
[(M+1)", 100]. PHARMACOLOGICAL ACTIVITY Inhibition of human DHODH activity assay 30
DHODH activity and its inhibition were st&dje® using a chromogen reduction assay with DCIP
(2,6-dichlorophenol-indophenol). The subst atgk} xidation (Dihydroorotate, L-DHO), WO
2009/021696PCT/EP2008/006573 -141 s cpsubstrate reduction (coenzyme Q, CoQ) is
coupled to the chromogen reduction, hehceenzy ity results in a loss of chromogen
absorbance at 600 nm. Enzyme extracts (8 p.1, -1.5 p man protein) were incubated in 96-well
plates. The assay mixture (200 pl) contained 200 pM CoQD, 100 pM L-DHO, 120 pM DCIP in the 5
assay buffer (100 H.8.0, 150 mM NaCl, 10% Glicerol, 0.05% Triton X-100) and 2 pi of
test compoun ."?ﬁrzeg‘nﬂégr'}%? u‘r?dgs't\S\'/ﬁe?grapss% v B)GHWS\@ 'gtl%ggfgg oc':%ﬁéedntration of 1 mM, and
tested at different concentrations varying from 10 pM to 1 pM to calculate an IC50 (concentration of
inhibitor requirgckéer-BORA Shiekhbitn (-7, B8 tetabesphasyl)plidtic-byladdingbdreeateyme and then
incubated for 1,min.2tdoMAH %mwégmep#a%&@(ﬁénseéme%@@ﬁng%rsq,nsmﬂ YRling @

decrease in abso{:r%an_ce at rgioo nm using standard instrumentation (Spectramax). All reactions were
carried out in df‘dﬁrﬁﬂ‘é‘f@fénﬁ SFQph%'féEﬂgﬂ’r?l?ﬁHﬁe%SO values for each compound, were plotted using
the ABase software. Table 1 shows the activities in human DHODH inhibition assay of some
compounds of the 15 pieaaatanensionshowing, o these compounds arc potent DHODH inhibitors.
Example hDHODH IC50 (nM) 1 105 4 98

10  B. 5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)benzoic acid
Obtained (66% vyield) following the procedure described in example 36 (step B) starting
from tert-butyl 5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)benzoate.

'H NMR (300 MHz, DMSO-ds) 5 ppm 2.3 (s, 3 H) 7.3 (m, 3 H) 7.6 (m, 2 H) 7.8 (m,
15 2 H) 8.6 (d, J=2.5 Hz, 1 H) 9.6 (s, 1 H)
ESIMS (mle, %): 359 [(M+1)*, 100].

Example 114
HO.__O

ZT
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z

Q

A

20
5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)benzoic

acid

A. tert-Butyl 5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)pyridin-3-
25 ylamino)benzoate

Obtained (74% yield) following the procedure described in Example 4 starting with

Intermediate 15 and intermediate 73.
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ESIMS (m/e, %): 443 [(M+1)*, 100].

B. 5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)benzoic
acid

Obtained (74% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)pyridin-3-
ylamino)benzoate.

H NMR (300 MHz, DMSO-ds) § ppm 2.3 (s, 3 H) 2.6 (s, 3H) 7.3 (s, 2 H) 7.7 (¢,
J=8.0 Hz, 1 H) 7.8 (m, 2 H) 8.0 (d, J=8.0 Hz, 1 H) 8.0 (d, J=8.5 Hz, 1 H) 8.3 (d,
J=8.2 Hz, 1 H) 8.6 (m, 2 H) 9.6 (s, 1 H)

ESIMS (mle, %): 387 [(M+1)*, 100].

Example 115
HO.__O
H
N
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| ; J
5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoic acid

A. tert-Butyl 5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoate
Obtained (64% yield) following the procedure described in Example 4 starting with
Intermediate 16 and pyrimidin-5-ylboronic acid.

ESIMS (m/e, %): 377 [(M+1)*, 100].

B. 5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoic acid
Obtained (89% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 5-methyl-2-(5-methy!-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoate.
"H NMR (200 MHz, DMSO-dg) 6 ppm 2.3 (s,3H) 2.4 (s, 3H) 7.3 (s, 2H) 7.7 (d,
J=2.0Hz, 1H) 7.7 (s, 1 H) 8.5 (d, J=2.0 Hz, 1 H) 9.0 (s, 2H) 9.2 (s, TH) 9.5 (s, 1
H)
ESI/MS (m/e, %): 321 [(M+1)*, 100].
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Example 116
HO.__0
N
SN
Z

F
2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

A. tert-Butyl 2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate
Obtained (85% yield) following the procedure described in Example 4 starting with
Intermediate 15 and 2,3-difluorophenylboronic acid.

ESIMS (mle, %): 397 [(M+1)*, 100].

B. 2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (73% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate.

'H NMR (300 MHz, DMSO-ds)  ppm 2.3 (s, 3H) 7.3 (m, 3 H) 7.5 (m, 1 H) 7.7 (m,
4H)86 (s, 1H) 9.7 (s, 1H)
ESIMS (mle, %): 341 [(M+1)*, 100].

Example 117
HO.__0

ZI
/

SN

F
2-(6-(5~ﬂuoro-2-methoxyphenyl)-5-methylpyridin~3-ylamino)—5-methy|benzoic acid

A. tert-Butyl 2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylamino}-5-
methylbenzoate
Obtained (78% yield) following the procedure described in Example 4 starting with
Intermediate 16 and 5-fluoro-2-methoxyphenylboronic acid.

ESIMS (mle, %): 423 [(M+1)", 100].
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B. 2-(6-{5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (77% yield) following the procedure described in example 36 (step B) starting
from tert-butyt 2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate.

'H NMR (200 MHz, DMSO-d¢) 5 ppm 2.1 (s, 3H) 2.3 (s,3H) 3.8 (s,3H) 7.2 (m, 2

H)7.3(m,3H)7.8(m,2H)8.4(s,1H)9.5(s, 1H).

ESI/MS (m/e, %): 367 [(M+1)*, 100).

Example 118
HO.__0O

ZX

N

NH,
(8]

2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

A. 2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (62% yield) following the procedure described in Example 4 starting with
Intermediate 16 and 4-carbamoylphenylboronic acid.

ESI/MS (m/e, %): 418 [(M+1), 100].

B. 2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (78% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate.

"H NMR (200 MHz, DMSO-ds) 5 ppm 2.3 (s, 3 H) 2.3 (5, 3H) 7.3 (5, 2H) 7.5 (s, 1
H) 7.7 (d, J=8.2 Hz, 2 H) 7.8 (m, 2 H) 8.0 (d, J=8.2 Hz, 2 H) 8.1 (s, 1 H) 8.5 (d,
J=2.3 Hz, 2 H) 9.5 (s, 1 H)

ESI/MS (mle, %): 362 [(M+1)°, 100].

PHARMACOLOGICAL ACTIVITY

Inhibition of human DHODH activity assay

DHODH activity and its inhibition were studied using a chromogen reduction assay with
DCIP (2,6-dichlorophenol-indophenol). The substrate oxidation (Dihydroorotate, I.-DHO),
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as well as cosubstrate reduction (coenzyme Q, CoQ) is coupled to the chromogen
reduction, hence enzymatic activity results in a loss of chromogen absorbance at 600 nm.
Enzyme extracts (8 pl, ~1.5 pg of human protein) were incubated in 96-well plates. The
assay mixture (200 pl) contained 200 pM CoQD, 100 uM L-DHO, 120 pM DCIP in the
assay buffer (100 mM HEPES pH 8.0, 150 mM NaCl, 10% Glicerol, 0.05% Triton X-100)
and 2 pl of test compound. The compounds were dissolved in DMSO at a stock
concentration of 1 mM, and tested at different concentrations varying from 10 uM to 1 pM
to calculate an ICso (concentration of inhibitor required for 50% of inhibition).

The reaction was initiated by adding the enzyme and then incubated for 10 min at room
temperature before measuring DCIP reduction by counting a decrease in absorbance at
600 nm using standard instrumentation (Spectramax).

All reactions were carried out in duplicate and graphs, determining ICs, values for each
compound, were plotted using the ABase software.

Table 1 shows the activities in human DHODH inhibition assay of some compounds of the

15 present invention showing that these compounds are potent DHODH inhibitors.

Example hDHODH 1C5, (nM)
1 105
4 o8
6 57
7 49
8 18
14 57
15 113
18 62
19 10
22 114
25 28
30 41
31 119
34 109
41 190
42 30
44 78
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50 138
51 21
54 19
56 o1
58 53
61 28
62 11
64 14
65 190
66 97
67 12
68 33
71 32
73

74 6
75 20
76 10
77 5
79 37
81 2
82 7
84 145
86 7
89 %0
91 19
92 3
93 57
94 9
95 12
96 10
97 9
98 12
100 38
104 21




117 46 Functional assay: Inhibition of lymphocyte proliferation Peripheral blood mononuclear cells
(PBMC) of healthy volunteers were prepared using Ficoll density centrifugation. Cells were seeded at
1x10 5 cells per well in 96 well flat 5 bottom plates in RPM! 1640 supplemented with 5% fetal bovine
serum, 2mM Lvgtuterminessnd penicillin/streptomycin. Then, PBMC were aativateasuithsipg/ml
phytohaemagglutinin (PHA, Sigma) and incubated w41 a dilution series of different concentrations of
test compounds for 3 days. After this period, cells were pulsed with 0.5DCi per well of tritiated
thyrnidine and incubated overnight| Next@The cpltures aretharvested on filter papers and 10 counted
with a B-counter. The IC50 value foreaghgcompound Wagggalcurated from the dose response curves.
The compounds of the invention that-have beeh-tested-using-this-Assay had an IC50 of less than
10pM. Preferred compounds of the| invehlon had 1C50 ofIEss than 4pM, 15 preferably lower than
2pM, most preferably lower than 1pM. Ad&hown by theset¥esults, the compounds of the invention
effectively inhibit DHODH thereby infibiting the profiferation of cells with high turnover, in particular
lymphocytes. 20 The azabiphenpylaminobenzoi acliYQ derivatives of the invention are useful in the
treatment or pré\?gﬂﬂgﬁ%gft%%g}s‘@' 'ﬂrc')v(\)/?? 8'Ba%: s%g{) )Ib?er golrr‘n rovement by treatment with
inhibitor of theRéiightrebbisetedaeuniegesrisdPBME) ¢itetibuy pheNRFES VRS RIGRTHHENS to rheumatoid
arthritis, psoriaigomaniitg coninlgstinn. SpsIRdikiiss saddtiplei seietasits Meewehir8gvainfidomatosis,
systemic ll‘éousoo J thelrg}ggqg %@%ﬁ%%ﬁp%@n%ﬂ[gg \9@?55/0 ?éaﬁﬁ&ﬂﬁ@'@&‘é(mt,%m L-glutamine

azabiphenylammo@e%zom acid derivatives of the invention and pharmace tlceI}I comgosg[ions

comprising su@RdsesABHH R eRtRMYCEa TSR EM I HRTNAIA WD HET POME [P 8isorders of
the human or ¢rtithasigody antiitbubatap nétbsaatimionstenasptditiesejeenceniuitions shitgsttreatment an
effeCtivebf‘mOLlHBFF]%foﬁQﬁ?&@FH%gEV,}%Fﬂ@ﬁ&@?&ﬁ&iﬂé@éiy@w@mﬁbﬂsm%ﬁm}smbﬁrﬂbﬁfdﬂac%uticalIy
acceptable salt thereof. WO 9/021696PCT/EP2008/006573 - 144, - The I minobenzoic
acid derivativeS P HRe iﬁ%ﬁﬁﬁ?#ﬁ%?vaﬁrsnég%té%cgﬁg?ﬁé: f?vl\J/llr S 85?19?%’8%63 c%r%ﬁ %fl?r%%g%%ge treatment

of diseasd® knesnnted Witha Beeptise Thartro@binaieagh ROMARKAE WaR CaicHARABPBiife
dihydroorotatesdedsbingesacses.

The compounds of the invention that have been tested using this Assay had an ICs of
less than 10pM. Preferred compounds of the invention had ICs of less than 4pM,
15 preferably lower than 2uM, most preferably lower than 1uM.

As shown by these results, the compounds of the invention effectively inhibit DHODH
thereby inhibiting the proliferation of cells with high turnover, in particular lymphocytes.

20 The azabiphenylaminobenzoic acid derivatives of the invention are useful in the treatment
or prevention of diseases known to be susceptible to improvement by treatment with
inhibitor of the dihydroorotate dehydrogenase. Such diseases include but are not limited
to rheumnatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple sclerosis,
Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis.

25
Accordingly, the azabiphenylaminobenzoic acid derivatives of the invention and
pharmaceutical compositions comprising such compound and/or salts thereof may be
used in a method of treatment of disorders of the human or animal body which comprises
administering to a subject requiring such treatment an effective amount of

30 azabiphenylaminobenzoic acid derivative of the invention or a pharmaceutically

acceptable salt thereof.



5 The combinations of the invention can optionally comprise one or more additional active substances
which are known to be useful in the treatment of autoimmune diseases, immune and inflammatory
diseases, destructive bone disorders, malignant neoplastic diseases, angiogenic-related disorders,
viral diseases,wodoeverntsous diseases such as (a) 10 Anti-TNF-alpha morotiprmbantsbmdies such as
Infliximab, Certolizumab pegol, Golimumab, Malimuppgb and AME-527 from Applied Molecular
Evolution, (b) Antimetabolite compounds such as Mizoribine, Cyclophosphamide and Azathiopirine, (c)
Calcineurin (PP-28) Inhibitors! INS Expression Inhibitors such as cyclosporine A, Tacrolimus and

ISA-247 from 'ﬁ%tgsm Me%ggaa&@mmbé@mamémaﬁ eesieferannBistafenac,
Celecoxib, Rofeco rICOXIb Valdec mirac |m| 0 | AR Y from
Laboratorios A’Y#ﬁ\f’g (85”?'&?!9 C? W?%%gag}ﬁg sPsélu% Etaﬁé&gg%% Lené§ (;%g%)thnercept and
Pegsunerceptlmgfwﬁm&ﬂép&Be(WFNB)'VN&ﬁOaMH“RWBHB@Wﬂ&?%ﬂﬁ%&ﬂﬁ@%ﬁwd Iguratimod, (g)
IL-1 Recepgor Antagonists such as Anakinra and AMG-719 from Amgen, (h) Dihydrofolate Reductase

(DHER) 20 Inyitcrs el s MBI RISHIR ATIBRNEI AR CLLASQH AT GlRsA T ibiors of

Inosine 51- Monop osp ate rogenase such as Mizoribine, Rlbgvmn Tiazofurin

Amitivir, Mycom%é‘ﬁq%ﬂfeﬁémw&ﬁg %??&Jh}fb?gﬁ]%ﬁ?}m%”t(ﬁ f AIPIDENRR AlRREE N as

Prednisolone, iMeting predniiaciongripdizeaseshdssne!i@drosoiseydescordianset Teratasisolone

ﬁlﬂcefrl"ded':'“&l‘é&&@lans %@{iéd%xa?éu%ﬁ%éew?a'i&d@%&rgoghaerﬂw&bemk%&@msw@)aceponate
ethylprednisolo tanate, Betamethasone hutyrate propi one

Deltadeh é’ro&ﬂ rée(ﬂsfu ?& g% exz;bm%S sass"'c%)'rﬂ'lé'zQé ngxpmaghqc% zlft%%%g(g%gé?molone

Betamethasorf@oliaiemate Pﬂéhmf@ﬂ’?a@%éMﬁﬁo%ﬁléeﬁ'@%Mﬂ@ﬁ? §[15(Ym‘é‘t8“ HP&dnisolone sodium

phosphate, blychpaedissieecprafudisde el Byflipsesinateydophospbaidenaon dcathmbaintb@iies such 30

as Rituximab, r}éeﬂ% i reyB harmaceuticals,
(I) B-targeted c%?tﬁ mgg sﬁgﬁﬁg@“ﬁ%y)'s BAF%&'%Q@? FIE %a%%k%é%lgﬁhg%% gugalrfﬁlbltors such as
I

AMG-548 (frorﬁaﬁrm@@mawﬂ%zﬁéﬁ%ﬁ?t&?h;%.é%r?é(ﬁlﬁ YERRSB i%Ylate,
Doramapif§od AR5 6de} &iEits 6828480t IR BNISID. mmgsso\/@mgsms%wg,
[EO-15520 5%%&%%?@55??5”8‘59%‘%&??@”%% lORoTs s e e 9006,
LEO-15520 (all from W 1 Ep D
PH-797804 ((aﬁ‘f?gr%sﬁz'zeé"eﬁ\/\ﬁ%ef%%p} rom Joﬁ%é‘é'ﬁ?%gg@gzz'%fég%%R L4402257 (all from
Roche), AVE- 9’@&@(‘9@mW@Fﬂ@C'S@ﬁJJ@@'%@i@"ﬂé@i(aﬁmﬂﬂw{%&rokf{eﬁﬂp?&é’@ta%ﬂ‘?tfanabe
Seiyaku), and ¥h &K 2ncANem 1gdrvexhapenthip) impotniats Sedumtase(RidEB)ibed in Spanish
patent ap%“‘i%t@#é@%rés%ﬁ%@%%rﬁiﬂ RARGAAEH %dm}réﬁkéﬂaaéatmnﬁra@fCF’690550

from Pfizer, R-348 (0 k inhibitors s all fro eI (p) MEK inhibitors
such as ARRYPEDES eréﬁ@"%l?i% Y%fSﬁ?%ﬁa&\@é Eﬁglﬁr%ha 'é I—I%%rom StraZeneca)
PD-098059, PD@B@GQO&W&HWWWI@Q@W@@' REQ?@B’GIW(‘@ WWP@é@prr antagonist such as

AZD-9056 fror@ﬁ@éﬁ@&a@&@@@um S1P RgeNAE Metly pedisbingo Decth &igdbneé7 CrairoSankyo and
R34 rom AURISNNE H AR BRI P RuBRLS ol Aad A4 spmocional antbodics

such as Natalizima r|n Inh itors suc |en%}| e Flrate%rast Valategrast hydrochloride,

SB-27300%5 SEEBBYRRYARR EIXISFOriARe RSSRONAIR MethR AIRRtIeN %2158 7% Roche,
BMS587101 froetRBbGasie GiDFaR23 dpimateCBeReiittisime(DeltateDpB8caTtsweldiratinintbadies 15

such as ECU"ZBQ;QR&HQSE%wmam;FM &Fﬁﬁ%ﬂ%ﬁ@@&@ﬁ!@&@%ﬁb@%z@%@ 1011 from InKine and
C-326 from Amgen, (w) Anti IL-6 monoclonal antibodies gugregs E S|I|mo NTO 328 from

Centocor and %%WB?H'\%EX%%C({Q?%GE RS B A St S dies usrlr} § Tpltiemumab and
Ticilimumab, (y)yEusiatispreteipkutasenprsRitniedasteate MaCO3MaipPnes pofhamMt byiRDRiIEh

1-lymphocyge- @gmﬁ%a@mﬁu&% (SeFdibamabinierLtamastipasTaihomaanimmbroeglobulin 01 such
as Abatacept, () naenisuse ™ e ieAl ol aLBooc HisoBtor o aorlopfionRonAlRe such as

Tiludronate dISOOa el Disodium pamidronate. Etidronate disodium, Xydiphone
(K,Na salt), AlPOIRSSARIBERIR PHOINGS AMG2AS @ﬂﬂéﬁ%@ﬂbﬁu“@ﬁ&r&fm@ﬁm%aﬁﬁm t,
Chlormethiazole edisylate, Doramapimod, PS-540446, BMS-582949 (from BMS), SB-

203580, SB-242235, SB-235699, SB-281832, SB-681323, SB-856553 (all from
35 GlaxoSmithKline), KC-706 (from Kemia), LEO-1606, LEO-15520 (all from Leo), SC-



Minodronic acid, Apomine, Ibandronate sodium hydrate and Risedronate sodium, (aa) 25 VEGF Try
kinase inhibitors such as Pegaptanib octasodium, Vatalanib succinate, Sorafenib, Vandetanib,
Sunitinib malate, Cediranib, Pazopanib hydrochloride and AE-941 from AEterna Zentaris, (bb) Other
compounds effidaetous2iisautoimmune diseases such as Gold salts, hydr@xraieroepsioisis,
Penicilamine, K-832, SMP114 and AD452, (cc) Puring-Nucleoside phosphorylase inhibitors such as
Forodesine hydrochloride, R-3421 30 from Albert Einstein College of Medicine, CI-972 and CI-1000
both from Pflﬁ@%ﬂ@%ﬁﬁ%ﬁ@l&%fﬁﬂd@ﬁﬁ%ﬁﬂﬂaﬁm&%ﬁ%@[@@BMSME&?’Q@SPAM CD25
monoclonal antippiss ﬁ@ctaegzkm{h'memkoaﬁtﬂIKVEWB@Sdmmbt@ndscmaﬂfmmaJS National

Cancerlnstltu élf)nl-gstorgergses%(?gt %eﬂﬂ%g)eglumlt%ﬁ W4§S\R'%5’ gﬁﬁoﬁ»pmx)

Acetyldlnallne epsmeﬁtsl utyrate enylbutyrate, Vorlnostat MS- 35 27-275

from Mitsui, V@Pﬂr@fé%@omﬁ)ﬁmﬁ%wqﬁﬁﬂﬂ?ﬁ 'Wi’@%%ﬁt?%ﬁw&ﬁgﬁrﬁw §i%o
2009/021 696 RRIVER 296 8HITERITB 021246, {nY(GK3103Hitorm sutdtlag| CReROSER T PliZearR-$éhoTarget and

core fffomy@ I%‘g m&t@gl&ﬂthgﬂmi %MUH%HB%W&%G@M RISST) (B) e iRmliartiveRies such as
rom Kalo

10s. 5 When azabi inobenzgic Cld de% %5 ffthe invention are used
for the treatm@ 6T E AR é‘%ﬂ\ﬁ?ﬁ E%{??g] i 'O%naky"] ing sp onczlr {is, multiple sclerosis,
Wegener's grastidiemtos)isPByR805 R&%E@ﬁh@hﬁ@%ﬁ@%h&f%?aﬁ@@éﬂ?&&R)é‘?@f?may be
advantageOUSréQeHﬁﬁ &h%bms@emhla@mm s HhRMastzereempOSNHs kgawssteube asseful in the

oL L RBdRa-ES Drr o SN ol Rl eaR IBRENIN, BKKRpIESAondY S

multlple SC erOSI eners granu oma SIS systemic [upus ery thematosus, ﬁSOTIaSIS and

sarcoidosis. Pfa?ﬂbN%ﬂ‘ﬁféﬂ‘bﬁ'éd%ﬁl%%%%&ﬁtﬁ?fﬁﬁsmtﬁ%'\éaﬁﬁlfﬁbrﬂé RSNz oic acid
derivatives of thigbirare ation 40 ICiteratitiie OFipteyestivg stearasbhyiicsitlorits, PEAT3A851 SRuthritis,

ankylosing Sp%@?é%ﬁ'%a!fﬂ‘dﬁl%ﬁ‘ﬁ Wq&@%ﬁeé&grmmmaiomsmh @w!lyfrmmerythematosus
pSOI‘IaSIS or sarcolaosis are (a ucn a

Certolizumab 3%91(9 EINA J}gg\‘ %IL %ﬁfg}% %fﬂTA E% % Zé%'t%q‘ utlon
(b)TNF-altha Nata@aﬁwllglgmeh asi@@fﬁ?éﬁémbwh&r@éﬁ@@ﬁe@ﬂ@ﬁ?ﬁﬁﬁspﬁbﬁﬁ@%ém (c) Calcineurin
(PP-23) Inhibitsis, [HRISe 20 Exrasaion Ay bt suahLss mysterpatintidodieamatinass and ISA-247 from
isotechnika, (), RECHALIIMI D BB o KM, (hAdipapAggen (0

Anti-CD20 monoc ona ah ies suc as Rituximab, Ofatumumab Ocre izumap, Veltuzumab and

TRU-015 frorrmmﬂsieﬁabﬂﬁﬁﬂ%éﬁﬂe%s ARSI GHRERs (VTS BABTARS Amgen),
ARRY-797 (fresmprisyg Bieehtracel)l € dlonaie tiibeokn cfisipkicd -Dorhorisrassczep 308aem 46,

BMS-582949 (frem RMSiheB 12 Parishs ShnafaerimeRolbof?8138:R8 3bataobpt 8 3¢8n6B-856553
(ail from GIaxoSmlthKllne KC 706 grom Ke%lagsﬁcl;1 W%ﬁp%gl& %ggéaggfﬁmrbg&)e SC-80036,

SD-06, P11-7458URHEATRIES) P HR ohnson 3201195, RO-4402257 (all
from Roche), AlyegignGleinaapediyms BiFodipm paridonsid ’féfl"ﬁB‘?f?§l§B§)‘"‘Tﬁ(-%d4@?§”(ﬁom Tanabe
Seiyaku), and (KIN3Qald Salvntrénatéalbdranm Neties)ats diinetopMPDudimdiannedidseigoribld in

Spanish pater,aRRlaligns N RaRRGRAEIBAIN AR Riclabilfe LanmalliFKE)

Activation Inhibitors such as Sulfasalazine an urath g nglér%}? EI olate Reductase (DHFR)
Inhibitors Rich/ESMER KReSE NI B2 ﬁﬁ PR BEAR O T haIEEn.
2009/021696%Tdﬁmapw@aewssummb malate, Cediranib, Pazopanib hydroch!onde and AE-941

from AEterna Zentaris, (bb) Other compounds efficacious in autoimmune diseases such
as Gold salts, hydroxycloroguinine, Penicilamine, K-832, SMP114 and AD452, (cc)
Purine-Nucleoside phosphorylase inhibitors such as Forodesine hydrochloride, R-3421
30 from Albert Einstein College of Medicine, CI-972 and CI-1000 both from Pfizer, (dd) Anti-
RANKL monoclonal antibodies such as Denosumab, (ee) Anti-CD25 monoclonal
antibodies such as Inolimomab, Dacliximab, Basiliximab and LMB-2 from the US National
Cancer Institute, (ff) Histone Deacetylase (HDAC) Inhibitors such as Divalproex sodium,
Acetyldinaline, Depsipeptide, Sodium butyrate, Sodium phenylbutyrate, Vorinostat, MS-
35 27-275 from Mitsui, Valproic acid, Pyroxamide, Tributyrin, PX-105684 from TopoTarget,



The combinations of the invention may be used in the treatment of disorders which are susceptible to
amelioration by inhibition of the dihydroorotate dehydrogenase. Thus, the present application
encompasses methods of treatment of these disorders, as well as the use of the combinations of the
invention in thavmamefacisse of a medicament for the 5 treatment of theserdisardessodeseferred
examples of such disorders are rheumatoid arthritis,4gsoriatic arthritis, ankylosing spondilytis, multiple
sclerosis, Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis, more
preferably rheMGattiial faoth MeshyiSerietic200- & THrian Torbpagataind &G 8ibioprSRiesbandHegimatoid
arthritis. The aGiveRAPRRRMISSH YR cEmPEEtinsrabikaI BMRsHine By be kelgupistered by any
suitable route, depending on the nature of the disorder to be treated, e.g. orally (as syrups, tablets,
capsules, Iozé?‘?é I%%ontrolled-release preparations, fast-dissolving 15 preparations, etc); topically (as
creams, ointments, lotions, nasal sprays or aerosols, eft); by injection (subcutaneous, intradermic,
intramuscyaryiniRveaapkersisnins ianiolhadekiatetastisednf prvidentarsatatisad fodispersion, etc). The
active compoyads, -1 SQARINAGRH R, 1/l ol R il apenian depudrogenase of the

invention, an er optional active compounds may be administered together in the same

pharmaceuticaFEERFHONERRI BT S 9 AL B S ST MR ARG TEI SN S PEYE ¥ AR aneous,
concomitant osssesideitinhayrbnisivatiagdoyshe sthenrimadiffeinationovite ofteastivexecution of the

present inventign sonsisisalatkibelRas CoRpESIRBRBrIoRkECatsbe Wid rmeurtaiaalehydrogenase
of the invention Hgﬁlether With?i)riﬁtructior(lﬁ oer simultg]n 20Us, Igqncu[rent s\%aé%g, or sequential use in

combinatibh v o h3ar Bg?h%% i LLERAA The featent eé?srﬁéum%tmd arthritis, psoriatic

arthritis, ankylersingosprseisyaistemictlprus erstinmatessy epetasis RISLIBIFRIASIS, systemic lupus
erythematosus, 30 psoriasis and sarcoidosis. Another execution of the present invention consists of a

package comptisiag 3 bibios oL AN EoRiAlaIRARIE oaRASS AhRABUIRID AR another active

compound useful in. eatment of rheumatoid arthritis, psoriatic arthri IS, ankglo?ng spondilytis,
multiple WO 28061868 15CTRIBIN IS fRAIES 87 PIAE NG LB AR LIS R Ahufomatosis, systemic
lupus eryttfe matbsiis apsyinsissspaddigisoitldéite sclarbsisp MéasanectmeatiomaloRitiols!afy conveniently
be presented |idBit JReAMRRIENRBAaSIR L SeoRIGRAERS By By Nt aeibAsigonall known in the art
of pharmacy. Formulations of the present invention suit ISHau W@e presented
as discrete unﬁ%“%%‘ﬁ%%”é‘aﬁ%&%@ nc‘:éas%’fr%?g%ﬁ;zlt’gﬁ%&eggﬁlr?%%ﬁﬁ%%@géglpﬂg etec%'{r?llnned amount of the

active ingredidia# BiemARNiRfEMelegyan Fedutiod (RJNIGRIPE? AteeuisiERIF PR FBRPEous liquid or a
non-aqueous lighédcapt, aBnarcait-dndratpiuligdebe el Sadenenrn RReRBNHUildigesd @B ulsion. The active
'“9fe,d'enéénaéédﬁé%éi&%%%@%ﬁ 3dAQLISs FIRRIURRY RFRRSEandASAYIUP Fermukationivll generally
consist of a susg)ensmn or solution of the C(ﬁg\ggund or 15 S}Q\I/}éqﬁdlﬁg#]j&%r%%r@rﬁmg ethanol,
peanut oil, olivE dk: [JRRSERICS AMBRRIUS S, YR A5 SUIASE BrPRSIoU G Ag e, -\ maen:
monoclonal antibodies such as Rituximab, Ofatumumab, Ocrelizumab, Veltuzumab and
TRU-015 from Trubion Pharmaceuticals, (f) p38 Inhibitors such as AMG-548 (from
Amgen), ARRY-797 (from Array Biopharma), Chlormethiazole edisylate, Doramapimod,
25 PS-540446, BMS-582949 (from BMS), SB-203580, SB-242235, SB-235699, SB-281832,
SB-681323, SB-856553 (all from GlaxoSmithKiine), KC-708 (from Kemia), LEO-1606,
LEO-15520 (all from Leo), SC-80036, SD-06, PH-797804 (all from Pfizer), RWJ-67657
(from R.W. Johnson), RO-3201195, RO-4402257 (all from Roche), AVE-9940 (from
Aventis), SCI0-323, SCIO-469 (all from Scios), TA-5493 (from Tanabe Seiyaku), and VX-
30 745, VX-702 (all from Vertex) and the compounds claimed or described in Spanish patent
applications numbers P200600396 and P200602174, (g) NF-kappaB (NFKB) Activation
Inhibitors such as Sulfasalazine and Iguratimod and (h) Dihydrofolate Reductase (DHFR)

Inhibitors such as Methrotexate, Aminopterin and CH-1504 from Chelsea.



- Where the composition is in the form of a tablet, any pharmaceutical carrier routinely used for
preparing solid formulations may be used. Examples of such carriers include 20 magnesium stearate,
talc, gelatine, acacia, stearic acid, starch, lactose and sucrose. A tablet may be made by compression
or moulding, optipnaliymétle one or more accessory ingredients. Compressed/iabiesmisay be prepared
by compressing in a suitable machine the active ingigdient in a free-flowing form such as a powder or
granules, optionally mixed 25 with a binder, lubricant, inert diluent, lubricating, surface active or
dispersing agdit ddobidatibtalitteinagrienmaycbysedin thadrazimeirislisamigshiviich afxture of the
powdered compguagBeisipRaskNER syiiRRidAeidHduRcbhaatallstsFR¥rRIREOTRIY, fhe coated or

scored and may be formulated so as to provide slow.or controll e h ive_ ingredient
therein. 30 wrﬁ’g?%efﬁé‘%n%' QLTSI (se%er%nogo 8@?65%?8? %?n%gr%éu |r§1§r§gr{(g:a%§§é¥%nﬂ% suitable, for
example usingtheidhereombinatinas FahadrantiamiaigyerinrekEn sl fanodicareeMdoedifiposition is in the
form of a sgft gelatiest capsyiedrdtydeharmaceutical carrier routinely used for preparing dispersions or
suspensions may be considered, for example agueous 35 gums, celluloses, silicates or oils, and are
incorporated in a soft gelatine capsule. WO 2009/021696PCT/EP2008/006573 - 149 - Dry powder
compositions A aRRle  sudEAGeS AR AIsHBR ALY OIS LM L PEsented in capsules
and cartridgesaakfiosiegapupidigslatinkpte Stistesis oVegeasemgpoumatesisd suiienislvpuoil, for use in an
inhaler or insufflatar, RonultinasgsnesalboRE RitARsYERY Mbufratidatatine, eishsticompound of
the inventign and a suitgbk%ﬁ)owder bas§ égc rrier s%lbstarkced)as ch as lactose or starch. Use of lactose

is preferred. EAUIS B RS YIRS AT RSt A AR o DA efween Zug and 150 pg of each

therapeutically active ingredient. Alternatively, the active ingredient (s) may be presented without
excipients. 10 TRgicals esnnsiians fas saapindatves fincindatbo seayrentidmiettaaMsy faryinhalation

and further inclyfie,AqR:RLeR3UTAR CRTBGRADSAMEIAIRIE @' Sian.yy sispasion in an inert

vehicle such as water optionally in Combination with conventional excigle ts st#chxas buffers,
anti-microbial SYHPTeiBPIISoTRARY 230 SRROR SRBLBISH HRRRR AP AGLRRS JATTHSE8 iRdy be
administetéd yepassiopsiraie); Topiedy das grabasdoirdmsdisr intidier naskisorayonMsFRse'a eventional

aqueous or NOKY; AIREH FUBEIFIRe 505 AXRRABIMR, GheamusIKMRRGENR atapsiehRéRtBrihe form of a
medicated pla?ter, gatch or memlPrane. 2 Preteraglg the composition is in unit dosage form, for

example a tab & % 'Bs‘fﬂ\é"dc?tr'na@?e?te'%f‘a%rc')ss%‘?ra'ggé, 52) that the patient may administer a single dose.
The amount of each active which is required to achieve a therapeutic effect will, of course, vary with
the particular qufdvstitkecsmpsuniiamtisissrationtidhg. suibipithibitdesitieatihgir@Satad the particular

disorder ogdlisgase Beingreated  FUaR L AP8RSMHE: BRItARI NS FRRIRRIRaZ8R0 Mg of active
ingredient per day. Daily dosa%e rir%ﬁl%ebe _adrg#}mstered In one or more tre tgé(raggts, preferably from 1 to
acti

4 treatments, FAMISIBALASIBR, AR R RS R R S OISEE Or twice a day.

compositions intended for separate, simultaneous, concomitant or sequential

administration by the same or a different route.

25 One execution of the present invention consists of a kit of parts comprising an inhibitor of
the dihydroorotate dehydrogenase of the invention together with instructions for
simultaneous, concurrent, separate or sequential use in combination with another active
compound useful in the treatment of rheumatoid arthritis, psoriatic arthritis, ankylosing
spondilytis, multiple sclerosis, Wegener's granulomatosis, systemic lupus erythematosus,

30 psoriasis and sarcoidosis.

Another execution of the present invention consists of a package comprising an inhibitor
of the dihydroorotate dehydrogenase of formula (1) and another active compound useful in
the treatment of rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple



30 When combinations of actives are used, it is contemplated that all active agents would be
administered at the same time, or very close in time. Alternatively, one or two actives could be taken in
the morning and the other (s) later in the day. Or in another scenario, one or two actives could be
taken twice dawoeeachirzasether (s) once daily, either at the 35 same time asome0étheivsice-a-day
dosing occurred, or separately. Preferably at least. Y¥§.2009/021696PCT/EP200S/006573 - 150 - two,
and more preferably all, of the actives would be taken together at the same time. Preferably, at least
two, and morespleedeisabliegehacsigesuoniidsis aystemitdupss gyiemaioins RSOTARESMbWINg
preparations feymsqygscited as formulation examples: 5 COMPOSITION EXAMPLE 1 50,000
capsules, each containing 100 mg of 5-cyclopropyl1-2-(5-methy1-6-(3-
trifluoromethoxy)phenyflpyridin-3-ylamino) benzoic acid ézctive ingredient), were prepared according to
the following f3heaharvacadigREiRBWRIIRE SYS )Yy LiRTBsReRISS Al MR LA AIilicon
dioxide 0.1sKgnfapiie prafeited KdaMesmesivaisiearatieknown in the art of pharmacy.

Formulations of the present invention suitable for oral administration may be presented as
discrete units such as capsules, cachets or tablets each containing a predetermined
amount of the active ingredient; as a powder or granules; as a solution or a suspension in
10 an aqueous liquid or a non-aqueous liquid; or as an oil- in-water liquid emulsion or a
water-in-oil liquid emulsion. The active ingredient may also be presented as a bolus,

electuary or paste.

A syrup formulation will generally consist of a suspension or solution of the compound or

15 saltin a liquid carrier for example, ethanol, peanut oil, olive oil, glycerine or water with

flavouring or colouring agent.

Where the composition is in the form of a tablet, any pharmaceutical carrier routinely used
for preparing solid formulations may be used. Examples of such carriers include
20 magnesium stearate, talc, gelatine, acacia, stearic acid, starch, lactose and sucrose.

A tablet may be made by compression or moulding, optionally with one or more accessory
ingredients. Compressed tablets may be prepared by compressing in a suitable machine
the active ingredient in a free-flowing form such as a powder or granules, optionally mixed

25  with a binder, lubricant, inert diluent, lubricating, surface active or dispersing agent.
Moulded tablets may be made by moulding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid diluent. The tablets may optionally be
coated or scored and may be formulated so as to provide slow or controlled release of the
active ingredient therein.

30
Where the composition is in the form of a capsule, any routine encapsulation is suitable,
for example using the aforementioned carriers in a hard gelatine capsule. Where the
composition is in the form of a soft gelatine capsule any pharmaceutical carrier routinely
used for preparing dispersions or suspensions may be considered, for example aqueous

35 gums, celluloses, silicates or oils, and are incorporated in a soft gelatine capsule.



0.9 Kg Procedure The above ingredients were sieved through a 60 mesh sieve, and were loaded into
a suitable mixer and filled into 50,000 gelatine capsules. 15 COMPOSITION EXAMPLE 2 50,000
tablets, each containing 50 mg of 5-cyclopropy1-2-(5-methy1-6-(3-
trifluoromethoxygpemynpaidin-3-ylamino) benzoic acid (active ingredientcwereopsepared from the
following formulation: 20 Active ingredient 2.5 Kg Miggacrystalline cellulose 1.95 Kg Spray dried
lactose 9.95 Kg Ca rboxymethyl starch 0.4 Kg Sodium stearyl fumarate 0.1 Kg Colloidal silicon dioxide
0.1Kg - 151 -

10

20

25

30

35

Dry powder compositions for topical delivery to the lung by inhalation may, for example,
be presented in capsules and cartridges of for example gelatine or blisters of for example
laminated aluminium foil, for use in an inhaler or insufflator. Formulations generally
contain a powder mix for inhalation of the compound of the invention and a suitable
powder base (carrier substance) such as lactose or starch. Use of lactose is preferred.
Each capsule or cartridge may generally contain between 2pg and 150 pg of each
therapeutically active ingredient. Alternatively, the active ingredient (s) may be presented

without excipients.

Typical compositions for nasal delivery include those mentioned above for inhalation and
further include non-pressurized compositions in the form of a solution or suspension in an
inert vehicle such as water optionally in combination with conventional excipients such as
buffers, anti-microbials, tonicity modifying agents and viscosity modifying agents which
may be administered by nasal pump.

Typical dermal and transdermal formulations comprise a conventional agueous or non-
aqueous vehicle, for example a cream, ointment, lotion or paste or are in the form of a

medicated plaster, patch or membrane.

Preferably the composition is in unit dosage form, for example a tablet, capsule or
metered aerosol dose, so that the patient may administer a single dose.

The amount of each active which is required to achieve a therapeutic effect will, of course,
vary with the particular active, the route of administration, the subject under treatment,

and the particular disorder or disease being treated.

Effective doses are normally in the range of 2-2000 mg of active ingredient per day. Daily
dosage may be administered in one or more treatments, preferably from 1 to 4 treatments,
per day. Preferably, the active ingredients are administered once or twice a day.

When combinations of actives are used, it is contemplated that all active agents would be
administered at the same time, or very close in time. Alternatively, one or two actives
could be taken in the morning and the other (s) later in the day. Or in another scenario,
one or two actives could be taken twice daily and the other (s) once daily, either at the
same time as one of the twice-a-day dosing occurred, or separately. Preferably at least



Procedure All the powders were passed through a screen with an aperture of 0.6 mm, then mixed in a
suitable mixer for 20 minutes and compressed into 300 mg tablets using 9 mm disc and flat bevelled
punches. The disintegration time of the tablets was about 3 minutes. - 152 - CLAIMS 1.A compound
of formula (1) feQursedsaziiiestreatment or prevention of a pathological condM§GVEBRE@aSE susceptible
to amelioration by inhibition of dihydroorotate dehydsagenase 5 R9 N 02 HN -R2 Ri wherein:  R1is
selected from the group consisting of hydrogen atoms, halogen atoms, Ci4 alkyl, 10C34 cycloalkyl,
-CF3 and -0CHF®, RRlimerel potfsdablyaliies thecaaivessstthee datapdesstieaabig SRR BER atoms and
C1-4 alkyl groppskabiy i Ral @RS draméhe memiaononsisting HolRURmdrmitikiRadatrazolyl,
-SO2NHR5 an% -CONHSO2R5 groups, wherein R5 is selected from the group consisting of a
hydrogen ator an)al‘hnear or branched C14 alkyl groups, R4 is selected from the group consisting of a
hydrogen atorﬁ@rfﬁ“ﬁ“@%ék?fﬁ%%@%%‘ &et mw&%mconastmg of a hydrogen atom
and a phesyl goMposiTeN E&eANPaEtoup selected from N and CR6 wherein R6 is selected from the
group consistisg peaRn aisnARGeRSIATE <l daony B8 funianls. C14 alkory. - 25CF3,

-0CF3, monocyck N-containing C5 7 heteroar n¥l monoc Ccélgtj\l(ac?ntaml

frifluoromethoxy) phenyl)‘pyndln 3-ylamino) benzo ve ingre len%—were prepared

according to the following formulation:

10
Active ingredient 5Kg
Lactose monohydrate 10 Kg
Colloidal silicon dioxide 0.1 Kg
Corn starch 1 Kg
Magnesium stearate 0.2 Kg
Procedure
The above ingredients were sieved through a 60 mesh sieve, and were loaded into a
suitable mixer and filled into 50,000 gelatine capsules.
15
COMPOSITION EXAMPLE 2
50,000 tablets, each containing 50 mg of 5-cyclopropyl-2-(5-methyl-6-(3-
trifluoromethoxy)phenylpyridin-3-ylamino) benzoic acid (active ingredient), were prepared
from the following formulation:
20
Active ingredient 2.5Kg
Microcrystalline cellulose 1.95 Kg
Spray dried lactose 9.95 Kg
Carboxymethyl starch 0.4 Kg
Sodium stearyl fumarate 0.1 Kg
Colloidal silicon dioxide 0.1 Kg




heterocyclyl groups and a C6.10 aryl group which is optionally substituted with one or more
substituents selected from halogen atoms and a C14 alkyl group, G2 represents a group selected
from: cit WO 20091021696PCT/EP2008/006573 - 153 a hydrogen atom, a hydroxy group, a halogen
atom, a C3_4 W88 Yfoup, a C1_4 alkoxy group and -NRaRb, wherel§ T/EP2008R%58hresents a Cl,
alkyl group and IR is selected from a group consistifig of C14 5alkyl group and C14 alkoxy-C1.4 alkyl
group, or Ra and Rb together with the nitrogen atom to which they are attached form a saturated 6 to
B membered Fés&##Sclic ring optionally containing one oxygen atom as an additional heteroatom, 10
a monocyclic air thicyohddstovdré passedenemigretescrarnmitti @ningedora airdrignonetmnmdredriitrogen atoms

which is optiopaliaBUHLIIES RyARGIEL A AHRSIEIERIS SRGREAT.OlP AR L4 alkyl
C14 alkoxy, C34 cycloalkyl, C34 ¢ g/cloalk Whereln R7 and R8 are

independentj&deYales RERGNRS Al éjrﬁsQfSPregtfﬁpet ePﬁPgﬁéﬁ%% ok} ’;H?(y GIBiEeE34 cycloalkyl
15group, 6r Fe and R8 together with the nitrogen atom to which they are attached form a group of
formula -NriCH2)11 wherein n is an integer from 0 to 3, 20 and a phenyl group which is optionally
substituted by one or more substituents selected from halogen atoms, Ci4 alkyl, hydroxy, Ci4 alkoxy,
C34cycloalkyl, C34 25cycloalkoxy, cyano, -CF3, -0CF3, -CONFeFe, oxadiazolyl, triazolyl, pyrazolyl
and imidazolyi groups, wherein the oxadiazolyl, triazolyi, pyrazolyl and imidazolyi groups are optionally
substituted by Ci_4 alkyl or 03.7 cycloalkyl group and wherein R7 and R8 are independently selected
from hydrogen atom, linear or branched C1_4 alkyl group, 03.7cycloalkyl group, or R7 and Ra together
with the nitrogen atom to 30which they are attached form a group of formula




-N, wherein n is an integer from 0 to 3 - 154 -  or, G2 together with R6 forms a non-aromatic C5_10
carbocyclic group or a C810 aryl group, and the pharmaceutically acceptable salts and N-(sg;(ziggs{
thereof. 5 2. A compound according to claim 1 wherein the pathological condition or diseade id- -
selected from rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple sclerosis,
Wegener's granulomatosis, systemic lupus erythemat®dus, psoriasis and sarcoidosis. 10 3. A
compound according to claim 1 or 2 wherein (a) R1 is selected from the group consisting of
hydogen atoms, fluorine atoms, chlorine atoms, brekM¥&toms, C1_4 alkyl, C3_4 cycloalkyl, and -CF3
groups, 15andjor  (b) B seleeeddiandhe aaupsonsisisgtriaydragepratenioa halagen atom
and a methyl group, and/or 20(¢)G1 is selected from the group consisting.of nittog oms, CCI, CF,
CH, C(CH3), CP(%tQEI'BEﬁyI?P gﬁgnﬁf aﬂﬁ%f&Fﬁfsg?%@sl? a%%/oarm d@%%“?gprtége(n?@@%%ug selected
from - 155 - Réingpresetate dddydagdiodsgroup and Rb is selected from the group consisting of C1_2
alkyl grougs and C1.2 alkoxy-C1_2 alkyl groups, or Ra and Rb together with the nitrogen atom to
which they are attached form a saturated 6 or 7 membered heterocyclic ring optionally
containing one oxygen 5atom as an additional hBf Ga monocyclic or bicyclic 5 to 10 membered
heteroaromatic ring containing one or two nitrogen atomswhich is optionally substituted by one or
more substituents selected from halogen atomg#hd CTA alkyl groups,

R3 \R4

| R?
=

R1

wherein:

R’ is selected from the group consisting of hydrogen atoms, halogen atoms, C,_4 alkyl,
10  Ca4 cycloalkyl, -CF3 and -OCF3,

R? is selected from the group consisting of hydrogen atoms, halogen atoms and C..4

alkyl group,

15  R®is selected from the group consisting of =COOR®, -CONHR?, tetrazolyl, -SO,NHR®
and -CONHSO,R® groups, wherein R® is selected from the group consisting of a

hydrogen atom and linear or branched C.4 alkyl groups,

R* is selected from the group consisting of a hydrogen atom and a C,.4 alkyl group
20
R® is selected from the group consisting of a hydrogen atom and a phenyl group,

G’ represents a group selected from N and CR® wherein R® is selected from the group

consisting of hydrogen atoms, halogen atoms, C.., alkyl, Cs.4 cycloalkyl, C,.4 alkoxy, -
25  CF,, -OCF3 monocyclic N-containing Cs.; heteroaryl, monocyclic N-containing Cs 7

heterocyclyl groups and a Ce.1o aryl group which is optionally substituted with one or

more substituents selected from halogen atoms and a C;.4 alkyl group,

G? represents a group selected from:




10 and a phenyl group which is optionally substituted by one, two or three substituents selected from
halogen atoms, CIA alkyl, hydroxyl, C14 alkoxy, C3.4cycloalkyl, C3_ 154 cycloalkoxy, cyan”éif“*-"@lﬁ{%',
-0CF3, -CONR7R8 and oxadiazolyl groups, wherein the oxadiazolyl group is optionally substituted by
a CIA alkyl or av@B2v0geiorikyl group and wherein R7 and R8 are indepentd&kip28e8e4ed from
hydrogen atoms, linear or branched CiA alkyl group3s&€3_4 cycloalkyl groups, or R7 and R8 together
with the nitrogen atom to which they are attached form a group of 20formula -N wherein nis 1 01 2,
250r, G2 together with R6 forms a non-aromatic C6 carbocyclic group or a phenyl group, or (e)G2

represents a group sglggiRsh&patom, 1bRydréx g entatogen atnpsIts Adocakdygaprany).group, a
methoxy group, - NMeEt, -NEt2, -N(M -0-CH3, 6-morpholinyl, azepan-1-y1 and piperidinl-yl,
5 a pyridinyl, pyridim%%%%ﬁ%ﬁiﬁ?égﬂﬁ gﬁ%%r%)'r?%coptionally substituted with one or two substituents
selected from Me an®REveniase0ts She /i 5oPRRTR IS SPEEIRA TP LB SRR BRIkt or three

substituents selectedsfkgngdupane ahlakoe-hathid) byalmy, methoxy, ethoxy, isopropyloxy,

cyclopropyl, cycloprogylgxyreYath G rRGD gexatliAzRhianthe CRMNRERoHRS, Wherein the
oxadiazolyl group is optionally substituted %{ a met%}.lS I‘OL{E and Whgr.ein R7 and R8 are
ol

independently selectSalHaIFCH B8 JRHMRIRL PRI JBRIORITGIAUR °8F BY4Nd RS together

with the nitrogen atorattonahhatkdioart hetierohtstnform a group of formula 20wherein n is 1,

10 « a monocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing one or
more nitrogen atoms which is optionally substituted by one or more substituents
selected from halogen atoms, Cy4 alkyl, C4 alkoxy, Ca4cycloalkyl, Ca4
cycloalkoxy, -CF3, -OCF3, and ~CONR'R®, wherein R’ and R® are independently
selected from hydrogen atom, linear or branched C,_4 alkyl group, Cs.7 cycloalkyl

15 group, or R” and R® together with the nitrogen atom to which they are attached

form a group of formula

wherein n is an integer from 0 to 3,
20
and

= a phenyl group which is optionally substituted by one or more substituents selecied
from halogen atoms, C.4 alkyl, hydroxy, Ci alkoxy, Cs.cycloalkyl, Cs4
25 cycloalkoxy, cyano, -CFs, -OCF3, ~CONR'R®, oxadiazolyl, triazolyl, pyrazolyl and
imidazolyl groups, wherein the oxadiazolyl, triazolyl, pyrazolyl and imidazolyl
groups are optionally substituted by Cy.4 alkyl or Cs.7 cycloalkyl group and wherein
R’ and R® are independently selected from hydrogen atom, linear or branched C..4
alkyl group, C;.7 cycloalkyl group, or R” and R® together with the nitrogen atom to

30 which they are attached form a group of formula

wherein n is an integer from 0 to 3



or, G2 together with R6 forms a non-aromatic C6 carbocyclic group or a phenyl group 254.A
compound according to any one of the preceding claims wherein G2 represents a group selected from
methoxy group, cyclopropyl group and optionally substituted phenyl, pyridyl, quinolynyl, pyrimidinyl
and pyrazinyl groups. - 157 - 5.A compound according to claim 1 or 2 wherein: R1 is selgcted, from the
group consisting of hydrogen atoms, halogen atoms, 1©44 alkyl, 034 cycloalkyl, -CF3 and -0CF3, 5 R2
is selected from the group consisting of hydrogen atoms, halogen atoms and C14 alkyl group, R3
is selected from therg@fupgshsistitiy Rt fFODBRCCDNFHLS Cetr £AONICYCII0 SOPR PR anddry!
-CONHSO2R5 groups, wherein R5 is selected from the group consisting of a hydrogen atom and
linear or brancBEY¥ 14 alkyl groups, R4 is selected from the group consisting of a hydrogen atom and
a 014 alkyl group 15R9 represents a hydrogen atom, G1 represents a group selected from N and CR6
wherein R6 is selected from the group consisting of hydrogen atoms, halogen atoms, C14 alkyl, C3_4
cycloalkyl, C1 4 lkgepdrhdeelidaly maRpRGl-bheaniPliddse afehggeroan, monocycic -
20containing C3.7 heterocyc y?groups and a C6_10 aryl group which is optionally substituted with one
or more supstituents selected from halogen atoms and a C14 alkyl group, G2 represents a group
selected from: - 158 - a monocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing a
nitrogen atom which i8 optigoalhy substiting tbimjaimd ahereir thelpstinaogicaeteotiipfrondisgkagen
atoms, Ci.4 alkyl, C1.4 alkoxy, C3-4cycloalkyl, C3-4 cycloalkoxy, -CF3, -OCF3, and -CONR7RS,
wherein R7 ani$ Relestedfusparrienatpbsaribrlis pasrahgarbyits. agmlopinsrRansiHEnBY®Ie 4 alkyl
group, C3_7cycloalkyl group, or R7 and R8 tog_ether with tPe nitro%ﬁn at?m to which thea%g\re attached

form a group oF?&ﬁrr?iﬂFa egener’s granulomatosis, systemic lupus erythematosus, psoriasis
sarcoidosis.
10
3. A compound according to claim 1 or 2 wherein

(a) R' is selected from the group consisting of hydogen atoms, fluorine
atoms, chlorine atoms, bromine atoms, Cy.4 alkyl, C54 cycloalkyl, and -CF; groups,

15 and/or

(b) R? is selected from the group consisting of a hydrogen atom, a halogen

atom and a methyl group, and/or

20 (c) G' is selected from the group consisting of nitrogen atoms, CCl, CF, CH,

C(CHs), C(cyclopropyl), C(phenyl) and C(CF3) groups, and/or

(d) G? represents a group selected from

25 ¢ ahydrogen atom, a halogen atom, a C,., cycloalky! group, a C,., alkoxy group
and —-NR®R®, wherein



--N7MCH2)n 10wherein n is an integer from 0 to 3, and a phenyl group which is optionnally
substituted by one or more substituents 15selected from halogen atoms, C1_4 alkyl, Ci.e. alkoxy,
C3_4cycloalkyl, C3-4 cycloalkoxy, -CF3, -0CF3, -CONR7RS, oxadiazolyl, triazolyl, pyrazelyland
imidazolyl groups, wherein the oxadiazolyl, triazolyl, zolyl and imidazolyi groupsda’rvé"ldrjstionally
substituted by Ci.4 alkyl or 03.7 cycloalkyl group an&pﬁerem R7 and R8 are mdependently selected

from hydrogen atom, linear or 20branched C14 alkyl grgu 7 cloa roup, or R8
together with the nltngE‘?Pﬁﬁ?ﬁtﬁ)Wréﬁlméw&f@ éﬁgg& §§8%?ﬁt8% E¥ @ﬂﬂ%l O |ﬁ?n is an
integer from 0 to 3. 25, @d%kgbgmmmmdrﬂo@ogcblkgﬂp@wwaﬁwégvbm pTchdlng claims Whereln - 159 -
R1 s selected from (e 4igwp (ARKRIALAGSh BloH S susleAllibpar Gaapnpm andior R2is

selected from a hydrogen or halogen atom, and/or R3 is selected from the group consisting of
COORS, -CONHRS5 gpgl isikaznbt UresRsershetdret e eiRg st Iy ogetainityoos axyythyl group,

and/or R9 represents a hydrogen atom, and/or G1 is selected from the group consisting of nitrogen

atoms ang CH, C(C%M@M@@Mﬁl@@&mawmm C(CF3) groups, and/or G2 represents a
group selected from optionally substituted phenyl, pyridyl, quinolynyl, pyrimidinyl and pyrazinyl groups.
7.A compound according to any one of the preceding claims wherein 20

¢ a monocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing one
or two nitrogen atoms which is optionally substituted by one or more
substituents selected from halogen atoms and C,.4 alkyl groups,
10

and

o a phenyl group which is optionally substituted by one, two or three substituents
selected from halogen atoms, Cy alkyl, hydroxyl, C14 alkoxy, Ca.scycloalkyl, Cs.
15 4 cycloalkoxy, cyano, -CFs, -OCF;, ~-CONR'R® and oxadiazolyl groups, wherein
the oxadiazolyl group is optionally substituted by a C,.4 alkyl or a C;7 cycloalkyl
group and wherein R” and R® are independently selected from hydrogen atoms,
linear or branched Ci. alkyl groups, Cs.4cycloalkyl groups, or R” and R®
together with the nitrogen atom to which they are attached form a group of

20 formula

—N

/" (CH)n
N

whereinnis 1 or 2,

25 or, G? together with R® forms a non-aromatic Cs carbocyclic group or a phenyl

group, or

(e) G? represents a group selected from




Fe is selected from the group consisting of methyl or cyclopropy! groups, R2 is a hydrogen
atom, and/or 25R3 is a -COON group, and/or G2 represents a group selected frpm the group
consisting of an optionally substituted phenyl, 4-pyridyl, 5-quinolynyl and 2- pyrazmyl‘“gr’(jijﬁs 308.A
compound according to any one of the preceding claims, wherein Rl is a cyclopropyl group. 9.A
compound according to claim 1 or 2 wherein - 160~-196 - (a) 1R1 is selected from a methyl or
cyclopropyl group, R2 represents a hydrogen atom, R3 is a COOH group, R4 represents a hydrogen
atom or a methyl group, G1 is selected from nitrogen atoms and CH, C(CHS3), C(cyclopropyl),
C(phenyl) and C(CF% sand G2 r pres sa rou selected from the roup consisting of an
5optionally substifute @ﬁé?%ﬁnfmro@ Lé)réﬂﬁ ﬂm;% ofrﬁ’ﬁ' ﬂFﬂH%r%Ubeé 8%%?8%rably 1R9
represents a hydrogé¥Vibin;Nirt,, -N(iiltg)RQHis) s€leCtb Gronorshoiigthybzepeyeloptaps mpetiginR 2
represents a hydrogen,atom, R.3 is a COOH group, IR.4 represents a hydrogen atom, Gl is selected
10from nitrogen atoms and CH, C(CH3) and C(CF3) groups and G2 represents a phenyl group
optlonallyssubstltuted with one or two subsfituents selected from chloro, fluoro, methoxy, ethoxy,
isopropoxy, trifluorometho 8 here in.R7 ish dro en.an SC Qpy! or Wand
Fe together with the fitr og@é@a@éﬁ'm'”ﬁc ¥ VY Y ST RYLFRY FIG-ORUGATN S‘H!fSP#fiﬁﬂp M uherein n is
1. 10.A compound acterdirfyecsghsititienss Eemqteld fEDUnM@fand F
205-cyclopropyl-2-(2-phenylpyrimidin-5-ylamino)benzoic acid
2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-(2-Carboxy-4-cyahdpropylphenylamino)-3-methy1-2-phenylpyridine 1-oxide
5-Methy1-2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
5-cyclopi®py1-2-(6-hydroxy-5-phenylpyridin-3-ylamino)benzoic acid

e a phenyl group which is optionally substituted by one, two or three substituents
selected from fluorine, chlorine, methyl, hydroxy, methoxy, ethoxy, isopropyloxy,
cyclopropyl, cyclopropyloxy, cyano, -CF3, -OCF; ,oxadiazolyl and -CONR'R®
groups, wherein the oxadiazolyl group is optionally substituted by a methyl

15 group and wherein R” and R® are independently selected from hydrogen atom,
methyl group, cyclopropyl group, or R” and R® together with the nitrogen atom
to which they are attached form a group of formula

20 whereinnis 1,

or, G* together with R® forms a non-aromatic Cs carbocyclic group or a phenyl

group.

25 4. A compound according to any one of the preceding claims wherein G2
represents a group selected from methoxy group, cyclopropy! group and optionally

substituted phenyl, pyridyl, quinolynyl, pyrimidinyl and pyrazinyl groups.




255-cyclopropyl1-2-(2-(2,6-difluoro-4-hydroxyphenyl)pyrimidin-5-ylamino)benzoic aC|d
5-Cyclopropy1-2-(6-methoxy-5-phenylpyridin-3-ylamino) benzoic acid ACSLLP
2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(Ethyl(methypamino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid -161 -
5-Cyclopropy1-2-(3'-fluoro-2,41-biPyridin-5-ylamino)b&nz0ic acid
2-(6-(Diethylamino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-((2-Methdxyethy) ERERRNARFROY DB HZIPY Hal? APfIRh0)-5-methylbenzoic acid
2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
55-Cyclopropyl1-2-(2-(2-cyclopropylphenyl)pyrimidin-5-ylamino)benzoic acid

S-cyclopropy12-(RrrbeaMBY A B i) BSAAIRAEIY s rerHa RAET Hamne)zenzoic acid

5-methy1-2-(5,6,7,8-tetrahydroquinolin-3-ylamino)benzoic aci
2-(5-Chloro-2-phegyipyodinegiaryinads; aeihyébgnzOic acid
105-Cyclopropy1-2-(5,6-diphenylPyridin-3-ylamino)benzOic acid
5-cycloprépyl-2-(2-(2,6-difluoroPhenyl)Pyrimidin-5-ylamino)benzoic acid

5-Cyclopropy1-2- (5 methylpyridin-3-ylamino) benzoic acid
2-(2-(3-CyclopropBkypBelaptas) finmdire sadptABsisting @b rdisger AmS alripgen atoms and
5-Methy1-2-(6-mor hollnopyrldln -3-Ylamino)benzoic acid

155-Methy1-2-(5- ta‘tl%l}fly e RdPPholinopyridin-3-ylamino)benzoic acid
5-cyclopropyl-2-(6-cycloproPy1-5-PhenylPyridin-3-ylamino) benzoic acid
2-(6-(2-Cyclopropylpheny1)-5-methylPyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2-Cyanophery 9 ssigHaiRym dha-grol ebtlsany FERRHROICESIHR®, tetrazolyl, -
2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cYcloproPylbenzOic acid
205-Methy1-2-(6-STNHHR* GritluCONISYISWiIdUpS-Wasndnofias zeleqed from the group
5-Methyl-2-(5-methyl-6-(piperidin-111)pyridin-3-ylamino)benzoic acid
2-(6-(Azepan-I-y1p&rsintihy lpfyaibir®gsaraino) Sasaiioe braichmsiC 1.4 alkyl groups,
2-(6-(3-Methoxypheny1)-5-phenylPyridin-3-ylamino)-5-methylbenzoic acid
2-(2,3'-bipyridin-5-ylamino)-5- cycIoProPbeenzoic acid

252-(3'-chloro-2,4- blpyn |n 5 am| -5- methYIben20| id

5-Methy1-2-(3- mephyi \ﬁ%ﬂﬁ- YRR TBIEADEiR a?c(%Hdmge” atom and a C+ alkyl group
2-(5,6-Difluoropyridin-3- ylamlno) -5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)pyridin-3-ylamino)benzoic acid 2-(6-(3-Ethoxyphenyl)pyridin-3-Ylamino)benzoic
acid 302+£6-(3-EthexyhesyhB )4 ifardgélraene)-S-fluorobenzoic acid
2-(6-(3-Ethoxypheny1)-5-methylPyridin-3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid

2-(6-(3- Ethoxyphenyl) -5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Ethoxy-2-flélorepreayiyryaidine3skesian Spany eiddeRl wheein R® is selected from the
2-(6-(3-Ethoxyphenyl)-4-meth Ipyrldln -3-ylamino)-5-methylbenzoic acid
2-(6-(3-EthoxypheHgHRLrstRyigyATdmd @9%&1‘?1??6‘3%?&89?3&@““3 C14 alkyl, Ca.4 cycloalkyl, Cr4

5-Bromo-2-(6-(3- eton yl) i Iam ORC Qic.aci )
2-Chioro-2-(6-(2- RS PREr DT TR R P SaL] g hteroany, monocyci N

52-(6-(5fpthoxy-2 s i ey) R By INRARGRZLIE BShy | group which is optionally

substituted with one or more substituents selected from halogen atoms and a Cy4

alkyl group,

G? represents a group selected from:

25




2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-(trifluoromethyl)benzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-(trifluoromethyl)benzoic acid G E1LLE
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-6-methylbenzoic acid
105-FIuoro-2-(6-(3-methoxyphenyl)-s-methylpyridTn1-§§y'Iamino)benzoic add
2-(6-(5-Ethoxy-2-fluorophenyl) pyridin-3-ylamino)-5-methylbenzoic acid . . -
2-(6-(2-FIuoro-5-meﬂ165?3?méﬂjﬂ)959‘ﬁ¥?ﬁ/9lﬁ)§ﬂa MERRRHIESARBLR LG AP EIRG A
2-(6-(2-fluoro-5-metharogereausin ety iptiatiakp sl astitnEdBbynethylbewze stepstituents
2-(6-(2-Fluorophenyl)pyridin-3- IN0)-5- enzgojc Aci

152-(6-(3-Methoxyp @r%?&@fo%xénylégﬁaiﬂ{%ﬁﬁérﬁiﬁo - fr%éf%}h%%’zgfé“g%?clizgltkhyyl/fl Cos
2-(6-(3-methoxyphesyap@kshismibyrideBsyRhmeRERR iR HBeAnd R” areindependently
5-Methyl2-(5-methydhephanyiy giroheatinonerr ochsitieing, . alkyl group, Ca7 cycloalkyl
5-methyl-2-(5-methyl-6-phenylpyridip=3-ylamino)benzo .
5-Methy1-2-(5-meth9i‘2 P(ézr(i%ﬂégao%net gxy%ﬁgh)} %@t}%ﬁﬂ?g—?fgmi% hécnhzg}gya%ri%l %tf)aé;{]ﬁﬂ
5-methy1-2-(5-meth{drré-43auuiriometlfoxy)phenyl)pyridin-3-ylamino)benzoate
2-(5-Cyclopropy1-6-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid Ethyl
2-(5-cyclopropy1-6-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-FIuoro-5-isopropo7cym@{)},(l)pyridin-3-y|amino)-5-methylbenzoic acid
2-(6-(3-Isopropox 1)-5{methylpyridin-3-ylamino)-5-methylbenzoic acid 25Ethyl
2-(6-(3-isopropoxmmethylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-Cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid tert-Buty!l
2-(6-(3- Iopropéﬁ%ﬁ@ﬂl‘f—gﬂf@ﬁﬂgb%mrg&y{amino)-5-methylbenzoate
2-(6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid ted-Butyl
2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
302-(6-(3-Carbamgyjphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid Ethyl
2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluoro-5-methoxypheny1)-4-methylpyridin-3-ylamino)-5-methylbenzoic acid Ethyl
2-(6-(2-fluoro-5-methoxyphenyl)-4-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-MethoxyphersybhBrHigmwitiniympiiginnally lswhisitytedhe wigerrreie seRFIUBBSS Ethyl
2-(6-(3-metoxyphenyld e HorametiyaiRKici 3 uiynioo) araigivingnacatey, C..
2-(6-(3-(Dimethylcarbamoyl)phenyl)- -methyIpledl -%—yiammo)-5-methY}€en20|c acid Ethyl
2-(6-(3-(dimethy|carwm6@bﬁhbﬁ§§5%hyﬁ9m%Jﬁéﬂ‘i'i% 1. Mg gaRY! an
2-(6-(3-Isopropoxyphemydlehinmesuyty witired-sHariad)aetyt thiplixdyiz picaxcig | StedtiBiggaoly!
2'(6_(3_'80prOPOXyphenxgé%%%ﬁﬁﬂms'/déﬂb%ﬁfg%r?)@C%?PAW\Qp@IgZQ%%alkyI group and

3-Methyl-2-(5-methy€éqp en In-3-Ylamino)benzoic acid tert- ﬁtyl _
3-methyl-2-(5-methyl%"%!'ﬁéhﬁrg%mﬁ? @ﬂmmldﬁ%lected from hydrogen atom, linear or
2-(6-(2-Gllorophenyhypaighiad3cylpamynyravm ety benziglagslieoriRitghd R® together with the

2-(6-(2-chlorophenyl)pyridin-3-ylaming)-5-methYlbenzqat
103-Fluoro-2-(6-(3-n{g{f?&?y%ﬁgﬂqyrﬁ-g?rh%tﬁrﬂy%fﬁ%ﬁl{ggagﬁgrﬁc?rggsg r% c%{gf) mula

—N

/(CHy)n
N

wherein n is an integer from 0 to 3.

25

6. A compound according to any one of the preceding claims wherein




tert-Butyl 3-fluoro-2-(6-(3-methoxypheny1)-5-methylpyridin-3-ylamino) benzoate o
5-Cyclopropy1-2-(5-methy1-6-(3-(trifluoromethoxy)Phenyppyridin-3-ylamino)benzoic a‘(’:’i&iﬁthi?l
5-cyclopropyl-2-(5-methy1-6-(3-(trifluoromethoxy)phenyl)pyridin-3- ylamino)benzoate
155-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid Ethyl
5-cyclopropy1-2-(5-methyl-6-phenyIpyridin-3-ylamrn3)§8énzoate
5-Methy1-2-(5-methy1-6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid tett-Buty|
5-methy1-2-(5-methﬁ-@-@&?ﬁﬂo@ﬁ?éﬂ@%ﬂ%ﬁ%ﬁ%ﬁ%ﬂ-§fﬁémm6‘jbeq?zb%¥8loaqkﬁ and -CFy
2-(6-(3-Chlorepbary Irmorethylpyridin-3-ylamino)-5-methylbenzoic acid 20tert-Butyl
2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-FIuorophenyl)z-_s-meth Ipyridin-3-ylamino)-5-methylbenzoic acid tert-Butyl
2-(6-(2-fluorophenyI R5isrsiegisg fERm 2 PikiRASY-8 MriagehaiernAad/or
5-Methy152-(5-methy1-6-(quinolin-5-Apyridin-3-ylamino)benzoic acid tert-Butyl

5-methy1-2-(5-meth -6-% inolin-5-y)Pyridin- %lﬁ@iﬂﬁ?ﬁ 5 _CONHR® and tetrazolvl
252-(3'-Fluoro-3-me hyis- y@%?égr%?rﬁ%j%a ?Hg) -mlet k?é?r?z?g?gc’ldc and tetrazoly
tert-Butyl2-(3'd0eps-3nethy 1-2,4'-bipyridin-5-ylamino)-5-methylbenzoate
5-Methy1-2-(5-methy1-6-(pyrazin-2-y1)Pyridin-3-ylamino)benzoic acid tert-Butyl

5-methy1-2-(5-methyl-6-(pyrazin-211)pyridin-3-ylamino)benzoate
5-Cyc|opropy1-2-(6-&@?&%@?%%@%%%%%8%%r?-gl%/%lfg r8§‘Sera1rz’9l){8racid 30Ethyl
5-cycloptopyl-2-(6-phenyl-5-(trifluoromethYl)pyridin-3-Ylamino)benzoate
5-Cyclopropy1-2-(6-@%ngpg%;(@@wé%éégrg{gm%myl)pyridin-3-ylamino)benzoic acid Ethyl
5-cyclopropyl-2-(6-(3-methoxypheny1)-5-(trifluoromethyl)Pyridin-3- ylamino)benzoate
5-Chloro-2_(6-(2-fluorophenyl)pyridin-3-ylamino)benzoic acid - 164 -
5-Chloro-2-(6-(2-chlarbpheaidypsdidion3-ylargmopbenzistimriofl nitrogen atoms and CH, C(CHs),
5-Chloro-2-(6guinalin-n-¥)pyridin-3- ' ' i
2-(6-(2-ChIoro%%ﬂ%%ﬁ%gin%ﬂ%ﬂ@n% -5-095%%%%)&%1%@%% acid Ethyl
2-(6-(2-dMorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoate
55-Chloro-2-(6-(2-(trifit pssriesing o b ey suteeied3ryramptiopaenzaisstitkd phenyl, pyridyl,
5-Fluoro-2-(6- Z:Str'fluqrom.eth pq%er&g%ﬁ%ri%irg%g&arsnino)benzoic acid

2-(3'-Fluoro-2, '—b?ﬁ'WdiRYgfglla'nﬁnor)‘- = eﬁn)f 2hZoie acid
2-(2-(2-Fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid tert-Butyl
2-(2-(2-fluoroghenyl)Rwirmishlrer YeeBiaRy o BRIVABRIZRGIReceding claims wherein
102-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid Ethyl
2-(6-(2,@-QjifIuorophenyOpyridin-3-yIamino)-5-methylbenzoate
2-(2-(2-ChlorophenyRpysiseidiries-jlamihe )gSeupctoryistiytheimetbyhoiickmehsdpy! groups,
2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid 15terf-Butyl
2-(2-(2-chIorophenyl}gpyﬁﬁi@ﬁﬁfg%ﬂarﬂﬁ?m)-ﬁnﬁ‘{g'ihylbenzoate

25 R®is a -COOH group, and/or

G? represents a group selected from the group consisting of an optionally

substituted phenyl, 4-pyridyl, 5-quinolynyl and 2-pyrazinyl groups.

30 8. A compound according to any one of the preceding claims, wherein R" is a

cyclopropyl group.

9. A compound according to claim 1 or 2 wherein




5-Methyl-2-(5-methyl-6-(3-(pyrrolidine-1-carbonyl)phenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-(Cyclopropylcarbamoyl)phenyl)-5-methylPyridin-3-ylamino)-5-methylbenzoic acidf- > -
205-Cyclopropy1-2-(2-(2-fluorophenyOpyrimidin-5-ylamino)benzoic acid
2-(2-(2-trifluoromethylphenyl)pyrimidin-5-ylamino)-5-cycloproPYlbenzoic acid
2-(2-o-tolylpyrimidin-5-y|amino)-5-cyc|opropylben2bi1@ cid
2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cycloproPylbenzoic acig
2-(2-(2,5-difluorophéyl)py miRIRE/S SYRSHHiRG) MG IO SF Y PREMRYiB QLR R represents a
252-(2-(2,3-djfluprophenyl)pydamidin-g-ylamino)-5acyclopropylbenzoic aci

o2 ioro S R B Sun . R ARG Mo or a methy
2-(2-(2-trifluo thyyl iidin=a- N5~ I i '
AL S A
2-(6-(2-trifluoegin ety Il B3 rglaetisns 2rgrethyseriaraic@eithe group consisting of an
302-(6-phenylpyridin-3-ylamino)-5-cyclopropylbenzoic acid
2-(6-(2-floroppizamalip\rudhstiiekh phino)tHeywidpl dpglbeely oyt 2udR-pyrazinyl groups, and
2-(6-(3,5-difluoropyridin-4-yl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-cyclo¥efReIMRANBYBRRMSI H)YRIPISLAPAING)-5-methylbenzoie acid
2-(6-(2,4-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid - 165 -
2-(6-(2,5-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2-fluorophenyl)pyridins3-ylam; -cyclopr -3- IC acj

2-(6-(2,3,6-trifluorop anypﬁ/rfﬁi%%%drﬁlrﬁé-gggmé%eﬁ?%;?gg%@lb?%%%@&g’ ” represents a
2-(6-(3-(5-mefhylchenaradiezgl2adoheiisipy Rl R3adamnohrbeshURIAZG ICidsidected
52-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2,3diflusaphieny b patctins 3ydaOHNCXSHY)ethy D ETRigraish and G represents a phenyl
2-(6-(5-fluoro-2-methoxypheny0-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(4-carbagroyipbpsionBihb swestity sgridith 3ngamninwo)sBhststepiscreteited die mahiatahiuoro,
pharmaceutically acceptable salts and N-oxides thereof. 11.A compoynd of formula (1) R9 N,G2 yR2
15 wherein RTSPXR SLHOXY RBOREAPINY @ﬂ%‘@%@t%?%%’&diﬁ%ﬁyéhﬁ oS daing'agfiis, with the

proviso that when 62 is a hydrogen or chlarine atom, a C1-C4 alkoxy groyp or tqogether with R6 forms
phenyl group,aﬂggﬁ %g]%}llr %"M@%?S%réﬂ d;%)r%og?@eér%tnﬁﬁea grr%gezrba%ml'{g Wk'ggt%ey are

attached form a group of formula

15

wherein nis 1.

10. A compound according to claim 1 or 2 which is one of:

20  5-cyclopropyl-2-(2-phenylpyrimidin-5-ylamino)benzoic acid
2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phenylpyridine 1-oxide
5-Methyl-2-(6-(3-(trifluoromethyl)phenyl) pyridin-3-ylamino)benzoic acid
5-cyclopropyl-2-(6-hydroxy-5-phenylpyridin-3-ylamino)benzoic acid

25  5-cyclopropyl-2-(2-(2,6-difluoro-4-hydroxyphenyl)pyrimidin-5-ylamino)benzoic acid
5-Cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino) benzoic acid
2-(5-Fluoro-8-phenylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(Ethyl(methyl)amino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid




12. A compound according to claim 11 for use in the treatment of the human or animal body, 13. A
pharmaceutical composition comprising a compound as defined in claim 11 in 25association with a
pharmaceutically acceptable diluent or carrier. 14. Use of a compound as defined in any one of claims
1 to 11 in the manufacture of a medicament for the treatment of a pathological condition or disease as
defined in claims 1 or 2. -166- 15. A combination pF@&lIct comprising (i) a compound according to any
one of claims 1 to 11; and (ii) another compound selected from: 5 a)  Anti-TNF-alpha monoclonal

antibodies su&1e¥elanmrihaS hRBIAMBRSEIS-HBMRARERZ 4% 8 umab and AME-527 from

Applied MoleguRyDiBgldtaRo)s-MithyRipitnisHagaisisauethpb ditznieampt, Lenercept, Onercept

and
nd  PegsungreeRb Mstnoxyethyl)(methylamino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
5 5-Cyclopropyi-2—(2-(2-cyclopropylphenyl)pyrimidin-5~ylamino)benzoic acid

5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic acid
5-methyl-2-(quinolin-3-ylamino)benzoic acid
5-methyl-2-(5,6,7,8-tetrahydroquinolin-3-ylamino)benzoic acid
2-(5~ChIoro-2-phenylpyridin-3-y|amino)-5-methylbenzoic acid

10  5-Cyclopropyl-2-(5,6-diphenylpyridin-3-ylamino)benzoic acid
5-cyclopropyl-2-(2-(2,6-difluorophenyl)pyrimidin-5-ylamino)benzoic acid
5-Cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoic acid
2-(2-(3-Cyclopropoxyphenyl)pyrimidin-5-y|amino)-5~cyclopropylbenzoic acid
5-Methy!-2-(6-morpholinopyridin-3-ylamino)benzoic acid

15 5-Methyl-2-(5-methyl-6-morpholinopyridin-3-ylamino)benzoic acid
5-cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylamino) benzoic acid
2—(6—(2-Cyclopropy|phenyl)-5—methy|pyridin-3~ylamino)-5—methy|benzoic acid
2-(6-(2-Cyanophenyl)—5-methylpyridin-3—y!amino)—5—methy!benzoic acid
2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid

20 5~Methy!—2-(6-phenyl-5-(triﬂuorome’thyl)pyridin-3—ylamino)benzoic acid
5-Methyl-2-(5-methyl-6-(piperidin-1 -yl)pyridin-3-ylamino)benzoic acid
2-(6-(Azepan-1-yl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3—Methoxyphenyl)—5-phenylpyridin~3-ylamino)-5-methy|benzoic acid
2-(2,3'-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid

25  2-(3-chloro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic acid
5-Methyl-2-(3-methyl-2,2'-bipyridin-5-ylamino)benzoic acid
2-(5,6-Difluoropyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)benzoic acid

30  2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-fluorobenzoic acid
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoic acid




c) Calcineurin (PP-2B) Inhibitors/INS Expression Inhibitors such as cyclosporine A, Tacrolimus and
ISA-247 from Isotechnika d) IL-1 Receptor Antagonists such as Anakinra and AMG-719/freft Afngen
e) Anti-CD20 monoclonal antibodies such as Rituximab, Ofatumumab, Ocrelizumab, Veltuzumab and
TRU-015 from Trubion Pharmaceuticals 15 f) p38 Inhibitors such as AMG-548 (from Amgen),
ARRY-797 (from Array Biopharma), Chlormethiazdl8%disylate, Doramapimod, PS-540446, EMS-
582949 (from BMS), SB-203580, SB-242235, SB-235699, SB-281832, SB-681323, SB-856553 (alll
from GlaxoSmtRKre) RO Prbmatany)dinso/ estier Eveindornzaiciasil Leo), SC-80036,
SD-06, PH-727@0¢(aihagy dheny RfizedtHp\ydida 85/ fipim) feV¥oidafuson), RO-3201195, RO-

5-Bromo-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoic acid
5-Chloro-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoic acid
5  2-(6-(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoic acid

2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-(trifluoromethyl)benzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-(trifluoromethyl)benzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-6-methylbenzoic acid

10 5-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylamino)benzoic acid
2-(6-(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)-5-methyibenzoic acid
2-(6-(2-Fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(6-(2-fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

15 2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(6-(3-methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoate
5-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
Ethyl 5-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
5-Methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoic acid

20  Ethyl 5-methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoate
2-(5-Cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(5-cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluoro-5-isopropoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Isopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

25  Ethyl 2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-Cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
tert-Buty! 2-(6-(3-cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
tert-Butyl 2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate

30  2-(6-(3-Carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluoro-5-methoxyphenyl)-4-methylpyridin-3-ylamino)-5-methylbenzoic acid
Ethy!l 2-(6-(2-fluoro-5-methoxyphenyl)-4-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-ylamino)-5-methylbenzoic acid



4402257 (all from Roche), AVE-9940 (from Aventis), SC10-323, SCIO- 469 (all from Sgjos), TA-5493
(from Tanabe Seiyaku), and VX-745 and VX-702 (all from Vertex) g) NF-kappaB (NFKB) Actlvatlon
Inhibitors such as Sulfasalazine and 25 iguratimod h) Dihydrofolate Reductase (DHFR) Inhibitors
such as Methotrexate, Aminopterin and CH-1504 from Chelsea.

10

15

20

25

30

- 163 -

Ethyl 2-(6-(3-methoxyphenyl)-5-(trifluoromethyl)pyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-(Dimethylcarbamoyl)phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(6-(3-(dimethylcarbamoyl)phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-Isopropoxyphenyl)-5-methylpyridin-3-ylamino)-3-methylbenzoic acid

tert-Butyl 2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-3-methylbenzoate
3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid

tert-Butyl 3-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-methylbenzoate
3-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylamino)benzoic acid

tert-Butyl 3-fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylamino) benzoate
5-Cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoic acid
Ethyl 5-cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl) pyridin-3-
ylamino)benzoate

5-Cyclopropy!-2-(5-methyl-8-phenylpyridin-3-ylamino)benzoic acid

Ethyl 5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
5-Methyl-2-(5-methyl-6-(2-(trifluoromethyl) phenyl)pyridin-3-ylamino)benzoic acid
tert-Butyl 5-methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoate
2-(6-(3-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(6-(2-fluorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
5-Methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid

tert-Butyl 5-methyi-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamino)benzoate
2-(3'-Fluoro-3-methyl-2,4’-bipyridin-5-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(3'-fluoro-3-methyl-2,4'-bipyridin-5-ylamino)-5-methylbenzoate
5-Methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino)benzoic acid

tert-Butyl 5-methyl-2-(5-methyl-8-(pyrazin-2-yl)pyridin-3-ylamino)benzoate
5-Cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid

Ethyl 5-cyclopropyl-2-(6-phenyl-5-(trifluoromethyl) pyridin-3-ylamino)benzoate
5-Cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
Ethy! 5-cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethyl)pyridin-3-
ylamino)benzoate

5-Chloro-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoic acid
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5-Chloro-2-(6-(2-chloropheny!)pyridin-3-ylamino)benzoic acid
5-Chloro-2-(6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoic acid

Ethyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoate
5-Chloro-2-(6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
5-Fluoro-2-(6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
2-(3'-Fluoro-2,4’-bipyridin-5-ylamino)-5-methylbenzoic acid
2-(2-(2-Fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate
2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

Ethyl 2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid

Methyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate
5-Methyl-2-(5-methyl-6-(3-(pyrrolidine-1-carbonyl)phenyl)pyridin-3-ylamino)benzoic
acid
2-(6-(3-(Cyclopropylcarbamoyl)phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic
acid

5-Cyclopropyl-2-(2-(2-flucrophenyl)pyrimidin-5-ylamino)benzoic acid
2-(2-(2-trifluoromethylphenyl)pyrimidin-5-ytamino)-5-cyclopropylbenzoic acid
2-(2-o-tolylpyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2,3-difluoropheny!)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2-fluoro-5-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2-trifluoromethylphenyl) pyrimidin-5-ylamino)-5-methylbenzoic acid

2-(2-(2-fluoro-5-trifluoromethoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid

2-(6-(2-trifluoromethylphenyl) pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-phenylpyridin-3-ylamino)-5-cyclopropylbenzoic acid
2-(6-(2-fluorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoic acid
2-(6-(3,5-difluoropyridin-4-yl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-cyclopropylcarbamoylphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2,4-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
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2-(6-(2,5-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2-fluorophenyl)pyridin-3-ylamino)-5-cyclopropyl-3-fluorobenzoic acid
2-(6~(2,3,6-trifluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

and the pharmaceutically acceptable salts and N-oxides thereof.

11. A compound of formula (1)

wherein R', R?, R®, R*, R®, G' and G? are as defined in any one of the preceding
claims, with the proviso that when G? is a hydrogen or chlorine atom, a C4-C, alkoxy
group or together with R® forms phenyl group, then R' is not a hydrogen atom or a

chlorine atom.

12. A compound according to claim 11 for use in the treatment of the human or
animal body.

13. A pharmaceutical composition comprising a compound as defined in claim 11 in

association with a pharmaceutically acceptable diluent or carrier.

14. Use of a compound as defined in any one of claims 1 to 11 in the manufacture
of a medicament for the treatment of a pathological condition or disease as defined in
claims 1 or 2.

bea §
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15. A combination product comprising (i) a compound according to any one of

claims 1 to 11; and (ii) another compound selected from:

a)

b)

h)

Anti-TNF-alpha monoclonal antibodies such as Infliximab, Certolizumab
pegol, Golimumab, Adalimumab and AME-527 from Applied Molecular
Evolution

TNF-alpha Antagonists such as Etanercept, Lenercept, Onercept and
Pegsunercept

Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such as
cyclosporine A, Tacrolimus and 1ISA-247 from Isotechnika

IL-1 Receptor Antagonists such as Anakinra and AMG-719 from Amgen
Anti-CD20 monoclonal antibodies such as Rituximab, Ofatumumab,
Ocrelizumab, Veltuzumab and TRU-015 from Trubion Pharmaceuticals
p38 Inhibitors such as AMG-548 (from Amgen), ARRY-797 (from Array
Biopharma), Chlormethiazole edisylate, Doramapimod, PS-540446, BMS-
582949 (from BMS), SB-203580, SB-242235, SB-235699, SB-281832,
SB-681323, SB-856553 (all from GlaxoSmithKline), KC-706 (from Kemia),
LEO-1608, LEO-15520 (all from Leo), SC-80036, SD-06, PH-797804 (all
from Pfizer), RWJ-67657 (from R.W. Johnson), RO-3201195, RO-
4402257 (all from Roche), AVE-9940 (from Aventis), SCI0-323, SCIO-
469 (all from Scios), TA-5493 (from Tanabe Seiyaku), and VX-745 and
VX-702 (all from Vertex)

NF-kappaB (NFKB) Activation Inhibitors such as Sulfasalazine and
Iguratimod

Dihydrofolate Reductase (DHFR) Inhibitors such as Methotrexate,
Aminopterin and CH-1504 from Chelsea.




