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WO 2008/077639PCT/EP2007/011401 - 1 - AMINO NICOTINIC AND
ISONICOTINIC ACID DERIVATIVES AS DUON!-! INHIBITORS The

resent invention relates to new inhibitors of the dehydroorotate
@Rﬁ&?%&%nése (DHODH). These compounds are useful in thgﬁ?é%"&ﬂ%%‘{““m

prevention or suppression of 5 diseasek-and disorders known to be

anrRbSERREDIE Lo imRQe meRERY lnhibitionehdibydieosate rnmrrrTors

dehydrogenase, such as autoimmune diseases, immune and
inflammatory diseases, destructive bone disorders, malignant neoplastic

Tﬂgg?e%%ﬁt W@iﬂ%ﬁﬂ&aﬁ@@{@ﬂ&mﬁ@@(&swﬁkg W&Mé@ﬁ?&@é&naee
Iseases. 10 The enzyme dihydroorot te dehyd rrigfgenase DHOD

(oS TRRCAAEETRAGUR L 15 BT HIRLbL AtapEreseren o
dpatseay madiyithe cawetsionsob dimidiotsr it veroeotde icohiiomiantly

dwggrgo%?&g%@ﬁ@ﬂﬂgﬁégeu RifinenREHHAIAGHY $ledaed fidvitine and inflammatory
mononucleotide’intermediate (Leffler et akMoI Ce{}‘ﬁz‘é chem 199

d&%ﬁiﬁ%%t%ﬁﬁéirﬁgﬁé’giﬁ@ié?ﬁ%%iﬁnii‘?éi%iﬁ%i RSP RILRABRPP Y eﬁ’i%ioige”"’ related
dBiwrckenvPalrdisitet @) GRY anfdclibusatditedas=.coli) which exclusively have
this de novo pathway as the source of pyrimidines mammal cells have an

additional salvage pathw. urin liferation, S
TSRO AIRNK %’?ﬁ%‘@bee rg see égStLRJ%ICIth B Fﬁliec‘?:z%e\f % the
fsutiptepith tlbyrnmmiteﬁbam@@/r@ﬁljﬁ @@tirsvamhaaiﬁig e GeavsERR aiféihydmomtate

DI EHREN AR NMRROSKIRS A eardae e mavp @Rt vorcior Mplitetatavin
In these cells, DHODH

n sto p s

reORPAERtY (b'ﬂfrgﬁfﬁfﬁegis ANt %B%E%O?ieeﬁfg géﬁé%}ollii%gﬁtigln Breodveld
RCsites| (RiasRotUmBHP2000) l\i‘fﬂ%@éﬁﬁi@*ﬁiiiiisitéiecaﬁmﬁe’e ArrIRR) and
%%Rﬁféc i@l éﬁmwmeﬁwgmwb hav&it?etwabw@amﬁastmméuumanf

iseases characte abnor t cell proliferation
%"Bﬁ&?ﬁ’g C?’lrl%rpi?g W aﬁigr\r/i% lof %]ar? ?i%&ié‘%%%t&%ﬁ\g% In addition to
abolish lymphocyte proliferation inhibitors of DHODH (i.e. teriflunomide,
M@Hgrﬁéi%éEé%ZthBbrarfdrbrequin@é)ahage patiandiyinfiam s atdeparction ¢fPHODH
ORI RS BUULO0 VIR RE LY bk @é@@@iimg high

Syte mi ration an eased production of transformi o |
w@m@bétaipaahwiﬁME@@a%iﬁfﬂﬁiaﬂﬁyieiiaﬁ:‘?@r%ii’%%"i iZ?i'? 8 erate. in
M@)ﬂbﬂoﬁ@laﬂmmhffmemam(mamﬁaeep@b@sammebressmg DNA synthesis

drﬁoo%[)ém'téﬂifac%‘iiﬁiré JW@%QQQQMF#@B%F Ay m%@ﬁt@gcm)

erentiation mediat RANKL decreased by DHODH |nh|b|té
(@?[%fﬁiﬁai@‘@ftﬁfs &Ftﬂﬁﬁé i&)a unosuppressant and antiproliferative

m&ﬂéommmcai@mmmmzedmy rbcorpe) Stedisetwlirelgiigiged meliferation

g&{% L@%ﬁ&@tgigmmmgmtmm%@wcm trials, Brequinar (Dexter
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 éhﬁiﬁ@‘iaOt%GHSiquDh@ﬁeweti@r@mm%@s@égiﬁ@@ij) 5. teriflunomide,

?Mﬁﬂg‘ %&H@%@Mﬂ%ﬁfﬂ%&Ei%@@%tmmmition of
géﬂ%?ﬁ%iﬁi&ﬁi@ﬁi@%ﬁé%‘iﬁ'& B'c_lc;p W rBthsaiérqg ﬁg,e r(rjic;[rqgcytg %%‘i’ﬂgﬁ%nd
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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teriflunomide, which is the active metabolite inhibiting human DHODH with
a moderate potency (Fox et al, J. Rheumatol. Suppl. 1998). 10
Leflunomide is a DMARD (disease modifying anti-rheumatic dru

WMH%’ {ffiich was approved by the FDA for the treatment 5 07 011 "
arthritis in 1998 and by the EMEA fordhe treatment of psoriatic arthrltls in

2004. Currently Leflunomide is under active Psﬂ('g t for he treatrr|1 |
I S8 SPHETE R SR AR o B EeR T O H RORAEDSE (EBILP
BrejuihaR({Dexmalogy 4008 (Hes 198)@nd AgHvaniisistidyT TMarSowsere both
folRETIHBRENIAS: dmwglt@QF%@@'E%bgtﬁﬁ%@'W%riH@BlH@i‘%}%ﬂ@@Slﬁa%fbctor

right now is in P se 1 Clﬁf éal t?@fiso Connor et al Neurology 2006).
”b@‘t'l‘%”aél'é“aﬁjeaé E?‘ﬁl e ely related diseases such as

ankylosing spondilitis 20 (Haibel et al.; Ann. Rheum. Dis. 2005),
ﬁ&%‘%ﬁ%@%@rdl UHEGIl ickiaRethisrariidts «@memstWO Ar1BrGiSOR MegIhe first

5) and_Sarcaid tal. idos L
D"B?Q%aé]&)' O A Crrenet R BT 2 g P e e o
terdtivirsitiactivion sfainstivesneapatioiikibiiag umanBHORkH Wil moderate

o@ﬁgg,a(t;e&@ segorkklina thempyifarnegiomegalovirus disease after organ
transplantation (John et al Transplantation 2004). 25 In addition

Leflunomide reduces HIV replication by about 75% at concentration that
LefandoeidsisaerRMARD ctisarsaupadiintrasaiTaermsie Arefmmairestisonsjch
wdB ¥igveiding pRysirdaiaakefteaisemetatechhioia ittitits iof1998 and by the

e S S RSP Y DUAAIANR REiter actve
cer% S(ﬁ

e ose e treatment 30 or reventlon of aut0|mmune
denr@ea@@t e M@ﬁ@é‘f‘?&?ﬂ?fﬂiﬁﬁﬁ&fﬁw%ﬁé‘éz%@geﬂ@%,?ﬁﬁ'&l\%e%ﬁ%r disorders,
grawligantRespaicHiscResmanlioy 204 rdEEBIUISCaM &Y infection.

d 3 ri
BRI e aRs ot Yo

naysfemeRase s iR iRk (OLrenPREHa) MNey
2008/077639PCT/EP2007/011401 - 3 - Diseases or disorders in which

OR'J%QJQI AF@‘Q?H&Q&rRJ@X%ﬂM%W%MB%&H&Itataarhglammug &pondilitis
diseases, immune and inflammatory diseases, destructive onghn (8O[ER S iman

Wﬁ'&ﬁ‘bﬁ‘aﬂt A5 e Dl &80 irﬁﬁ{ gﬁ Hardihien %fsorpdaers viral

etdispAsbstiaRtdnie 2N m@gxc@mtamﬁm@ alba SEoRARs MagepRiffuse

L\E}(S‘fﬁé‘t%‘o% treaieshie udguputiie A Fritachie shedmatoid @Eﬂél’lﬂﬁ. antiviral
a@gg%‘@%ﬁgﬁg 55\&%55;% o 11936 {sng;t,!?%% H]ct.lzﬂleed % r?’d line therapy

egeners gra U omat03| yartlcu ar

fquvgoiteddiopathidssanesiernmraamimespaelendine §th?%%°1§1%@‘5¥\/%0
m%'&kﬁ&ﬂﬁeﬁr%m@el@dté@@m Reiesisosyscboue7 S atyaigiaaidrtya- dan

b?r Igﬁ%tg;ﬂ a}ﬁnarggg\]e aLtnonarlI sm ?ﬁ%a G;%Sgts W}Aﬂh@% I?e prevented or

are no OPD respiratory distress
syndrome, acute or chronlc pancreatltls graft versus-host disease,

IrCRERNIS BT pAldRTYdsnBsRbNnEejRLE0 by atTibiitndsdealitisotGtopic
d?ﬂmaé?;éorayeer Igrg B(}-‘BDQI”% &gm%@8¥g§r£§k\‘&?&§¥ﬂgé@m ithe treatment

ye conditions S as COﬂjUﬂCtIVItIS and uveitis. DeSé’UCtIV

DRSNS RITETH S 2 e EUB RSB RIS Be S A uctve
blimiteddeiasienanyosis nesphadicitis srsd angikigeionpiitenhdiseldess Yore

%'c—?é’rdaer r??o ﬁﬂ@%}l%@%ﬁ&%@@&a@&é%?%Qéﬁr%@@icﬁfwda&ﬁﬁ\w@%/oﬁzmz WO
oer/eoao I o Qe 10 R OR S b T BN AR DI SR S wo
99/45026.
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Agiogenesis-related disorders that may be prevented or treated include
but are not limited 25 to hemangiomas, ocular neovascularization,

VJB%&!%[/'Q Qeneration or diabetic retinopathy. Viral disease M@n@?ﬂl 101
be preven’?ed or treated include but are not limited to HIV in?ectlon,

hepatitis and cytomegalovirus infectfohr. 30 Infectious diseases which may
be prevented or treated

' re not limited to. is. septic,.
DISSRABR A D SAOREE B E DR BT folf BERAE WRELEIRIRRn
aumiTdrothecisetoss animiastaorisiemmaiennditgasesygestructive bone disorders,

maAgASHPFEERERIE bideR2Y) GhgibbdRiL-refatdd BRSrdevs, herandieembehahd infectious
. certain amino(iso)nicotinic acid derivatives are novel potent inhibitors of
dis8RHHH and can therefore be used in the treatment or prevention of these
diseases. 5 Further objectives of the present invention are to provide a
AURSERAshEi s8R B GRINyB pRURAR Pharszee iitad €bm positistrisnited to
comprising an effective amount of said ¢ ; : i
R NS AT AL o S A e 3 i slerosis
pspedsisiogisabeinadinendisd¥easaer s BBBHITRIEIRS TR BRETRYAL kyenile
idiEB?MH%%%@H?%W%BW@g_’tﬂi.ihsmlméi.f(mmclc(ﬂilj;em Ggohn's
.selected from rheumat fi riadig: is, ankylosing
d'ssepaos ﬁdﬁzﬁ% ’r rsn?}fﬂ%ign%%%%é%§%ée§ gﬁeﬁiﬁsé Z{rgﬁé%ﬁgétosis, systemic lupus
erythematosus, psoriasis and sarcoidosis and methods of treatment of
InPAlRe Iagical sentditionaissaise asdizh sumcepinds<otedms|loratedringjude but are
T BiBlien. oL RHORs S/ e alSRleDiSHoR e dlisaipancreatiis,
selec edt?rom rheumatoid arthritis, psoriatic arthritis, a{]k Ioswlg t dermatitis
gréﬁo/l%ﬁ%’é%ﬁG|ﬁ‘ﬁ?éesa@|%§fs?W85%ﬁ5r'gaﬂ§%?§ﬁ[Jelber%éotds(fg? sﬁs smie
atbiptigefysiiasnallosyis ripsitisasisraicc grresiBisi BRI Ryl ARE . inflammatory
o aedggirw'%gg%chfatggoqﬁmmgfmmvention to a subject in need of
Yreatment. T us, the present invention is directed to new
amino(iso)nicotinic acid derivatives of formula (I) 20 wherein: one of the
Dgsarups/Shorepdasetits avhicromes braevinielDUFeiRIIAE AR Rithaye not limited
tor‘ég{foﬁ‘d%%ié QLR SR 2adFRUIBNESRGSIR-RHERGE BaTeRIsOrdegroup
CR 1 represents a group selected from hydrogen atoms, halogen
atoms, Cl,talkyl groups which may be optionally substituted by 1, 2 or3 = .
MelipstittertpleelEctisgaremthal O R0RBRITESISHE SEHSDHFIHTA A argnot limited

B0 ASomarRasinydFoR-gEpups, and C3_6 cycloalkyl groups which
may be optionally substituted by 1, 2 or 3 substituents selected from

halogen atoms and hydroxy groups . o
Agioggnesis-related dison}éers txa% may be prevented or treated include but are not limited

to hemangiomas, ocular neovascularization, macular degeneration or diabétic retinopathy.

Viral diseases which may be prevented or treated inciude 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,

Shigellosis and other protozoal infestations such as malaria.
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R2 represents a group selected from hydrogen atoms, halogen atoms,
hydroxyl 5groups, C14 alkyl groups which may be optionally substituted
substituents selected from halogen atoms and
“@8%"62",%%% alkoxy groups which may be optionally substit%?b}%(ﬂf,7 /3%?01
3 substituents selected from halogen‘toms and hydroxy groups, and
C3.4 cycloalkyl groups which may,be optionally substituted by 1, 2 or 3
SR b UL R DGR A DAy o ALK Phie
inheith iR efiDHEIBn dedtbandheesfort bragpd Sdhe-teap it oy @y ieRdgthibiese
giddalegen atoms, C14 alkyl groups which may be optionally substituted by
1, 2 or 3 substituents selected from halogen atoms and hydroxy groups,
and C14 alkoxy groups which may be optionally substituted by 1, 2 or 3.
Fugthbstitieniesofdbraresnt IoRalBGaTeIRTRVIFRIANEGHNY Graiprarivg said
coﬁ%%@%?%rﬁ%ﬁ%ﬁi&?@mmmﬂﬁ‘@temSﬁé\ﬁlwemmﬁmﬁ,Said
roxyl groups, €14 a r [ opti ' y
COT?/ u@r&é’su%gg?u%aepsegg fg&%’ﬁ #%%1%1% og@%@ﬁsﬁ%ﬁ%ﬁ%&gﬁgg -
treatrieqtiaf BitonlggivalRRNGIRER PnAlFRRSBHBGIRAR)RIGHSHTIRERY B P pingibition
of BHRSHi NS Sialer edfionykal batayion ataineasrdshyaleoted g pseametoid
arE YRSk IRURS IR Ry AR RANCLASIBE diah? o 3
substituents selected from haldgen atoms and hydroxy grqu S ong of iped ¢
grgnelopossasusts e HRYEBREIP RRIAT EhASHASthaPSA YT BREANC MeYIRes ©
trd2¥RERT eNpatBBIogIcancphditivacettisatiyeacteptativecatiam s ratith theinhibition of

50,40 e i R aBd R FRIFESEDRAtoid
ARG Nt in s i s

d

arsi b tesPidin @ffﬁiélﬁﬁﬁyﬁagﬁg?ﬁﬂiwﬁs YRleSHRTRAIRy CRSERRitRd by

grand@ndcif) syttents isplectedHeorat tripgeeriaomsnarratepifesty epmapsing the

adgfh LGUFIREUK R B Wi R @Danalsus tisdacbyehds or

substituents selected from halogen atoms and hydroxy groups; and the

pharmaceutically acceptable salts and N-oxides thereof. WO

TIRENEO PrE39POREREZ06 AICCIDD new FinpiEe mgetinieReid s iatyes of

fo‘ﬁﬂlﬁ’é%es optionally substituted, linear or branched hydrocarbon radicals
having 1 to 4 carbon atoms. Preferred substiugnts on the alkyl groups are
halogen atoms and hydroxy groups, and ar preferably halogen
atoms. 5 Examples include methyl, ethyl, n-propyl, i-propyl, n-butyl,
sec-butyl and tert-butyl radicals. As used@thaerein the term alkoxy embraces
optionally substituted, linear or brd¥ch@d oxycontaining radicals each
having 1 to 4 carbon atoms. Prefe’?sed tituents on the alkoxy 10
groups are halogen atoms and HydroRy grefips, and are more preferably
halogen atoms. Examplesniclu y, ethoxy, n-propoxy, i-propoxy,
n-butoxy, sec-butoxy and tortButoxy radigals. 15 As used herein, the term
cycloalkyl embraces saturated car Sic radicals and, unless otherwise
specified, a cycloalkyl radical typi%ally has from 3 to 8 carbon atoms.
Examples include cyclopropyl, cy€atmyl})cyclopentyl, cyclohexyl and

W%cgmeptyl. When a cycloalkyl radical carries 2 or more substituents, the
Substituents may be the same or 20 different. Preferred substiuents on the
cycloalkyl groups are halogen atoms and hydroxy groups, and are more
preferaiyvhatogenpd@hsepresents a nitrogen atom or a group CR° and the other

represents a group CR®

« GZrepresents a nitrogen atom or a group CR*

e R'represents a group selected from hydrogen atoms, halogen atoms, Cy.4 alky!
groups which may be optionally substituted by 1, 2 or 3 substituents selected from
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As used herein, the term cycloalkoxy embraces saturated oxy-containing
carbocyclic radicals and, unless otherwise specified, a cycloalkoxy radical
“;gei%uw%gf? from 3 to 8 25 carbon atoms. Examples includgc,r/E 2007/011401
cyc?opropy oxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy an '
cycloheptyloxy. When a cycloalkoxy-radical carries 2 or more substituents,
the substituents may be the same or dig‘ ent. Iﬂre{gr!’egogugat;‘%g%sé op,

the &&88&8&&”@@5@&” XY IR SN At S ST Ry dTOXY Groups, An
are opiengihefaradiipted bydn 2e0hsusiysets Beledieddernehaiagrnaiams and
radi(;@[ﬁo '%i@&, chains or cycles present in the general structures of the
inventjon are "0 tionallﬁ substitéj%fd". This means tha}t] tpese gttonrpss,h droxyl
rAdihISeRIRRERER SRR SYP G LR AN R P TR LB SRR SP O Y aroxY
subggitutes B35yl posistivhidyremeberopiisriealin pebalining by 2, 38ry,
substifyapteniheishsdtRRYEEREER aWis and hydroxy groups, Cs. alkoxy groups
2008/077639PCT/EP20 7/0%140} gg)rqsé)gygmcslutﬁ)smg u ssgkfg &tégq m
atonf4" PR SeRBHSRELY SHRFIVE Stied Se raplaced by chemically
acceptaghnatoms arditvakoshaieties ateins gy SRR PRIAR
subsiiusnii,AGoRfeRea b Each SUbstityenemeaydiecibe frameagdiffetent dnd
As use hereinhthe term halogen atom embraces chlorine, fluorine,
bronm(] [Bi8dnBatoms typically a fluorine, chlorine or bromine atom,
mosR3r&ceabRbrstensadsntly ceriesaThem1ps BRIRFIRAERTIYET8SR BIefR:
has fhazrmsoReAINYalkyMyFaayshiena hychpgepeiomaligrsabstituted by 1, 2 or 3

pharmaceutically acceptable.catio i r igall
e S
alterasainsiybishapreserpaienghosHiaiyes Beibv. 62 5%%“%% $glogted from
usednarIgdn, didmicsrplyareraestitisally acceptable cation embraces both
inorggpic cations, for example alkali | [ * ali
i e e e T R S R
inorganaiersabionslkriaiatns wickrmanbe oRliens iy sytsiiutaR Ratiche' for
examples MHRRNILRLIeN ftbeh Hildgdr atochsabstitydeskpgroupsiamdiCns aB®xy

such as NH3R1L MHZE,F;fJF)é%?aa gg@i}t)sﬁme%wﬁzlm WREHREAS R dfod from

inde r(r)ltéft’es’n\ﬁy Selected from enyl group, a benzyl group, C14,a‘I1k I

and h3l®epaiEIeANd RYSHRRYISEOHPSARS m@ﬁ@@gﬁé’ﬁaﬁ?@asamo@fﬁ%be
ions apgidrAil BUbEHANECLR 1 F230 BIsufE Bk its )octed from halogen atoms and
CH3 H3*, PhC1-12NH3* and (Ph)(PhCH2)NH24. An
exa&ﬁgg)ya%%dégmmgn quajernary ammonium ign is CH3%:4'_1
Typicey OME PR G AN AB NS G AINREARB ARG SIS St b i RS
selected Hopukiylabis e naptdig2seltiss fy efeepdiieatatiors a hydrogen
atom or a pharmaceutically acceptable cation selected from Lit Na* and Kt

More preferably M is a hydrogen atom or 30 Li* aanta ﬁ],ost Prefe{reﬂ ig
witihtes Rﬁqy%ﬁ’%dﬂ?ﬁi‘ gastone of the groups R® an represent a hydrogen

atom and G is a group CR®, then R® represents a group selected from C.4 alkoxy groups
which may be optionally substituted by 1, 2 or 3 substituents selected from halogen atoms
and hydroxy groups, Cag cycloalkoxy groups which may be optionally substituted by 1, 2

or 3 substituents selected from halogen atoms and hydroxy groups;

and the pharmaceutically acceptable salts and N-oxides thereof.
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WO 2008/077639PCT/EP2007/011401 - 8 - If M of formula (I) is a
pharmaceutically acceptable cation having a charge greater than +1, then
additional anions are present to maintain the electroneutrality of the _
“(’:%ﬁ?ﬁ%ﬁﬁ”l’ he counteranion may be an anion X- as define N
anion as represented in 5 formula (1) @bove. As used herein, the term
pharmaceutically acceptable salt embraces salts with ﬁtgphanﬂ?ceutic Ity

Aszesashbsrin dosdmoakd PIATRS IR SRlviede e LTRIRNE Fhth
hyirotgeie eaita)Sonexgmdetvpdrootdnts. Sigfausd sphaigsndsion the alkyl
grgt'R) %?? tﬂ%fb@e?‘x%% PRy dreipicarR @ Ritrisra gk RAEbATBABIEN atoms.
acids, for example citric, fumaric, maleic, malic, mandelic, ascorbic, oxalic,
succinic, tartaric, benzoic, acetic, methanesulphonic, ethanesulphonic,
Exzenzes esiuphomthdyeloyiexyimuifrqeylcrahit). cep-Ruliesnssiamtonit
rafifigls Pharmaceutically acceptable bases include alkali metal (e.g. sodium
or potassium) and alkali earth metal (e.g. calcium or magnesium)
hydroxides and 15 organic bases, for example alkyl amines, arylalkyl
Asinsietbeaeid thetéronytioxeinrecesthptignethe rers iaied ainesidm§rraned oxy-
cdﬂ%ﬂﬁ&?ﬁ%&t@é@ﬁmr@mr{bﬁ#‘%ﬁ%&@ﬁ?@%?}ﬂﬁef&h@f&ﬁnﬁnte&ub/alﬁme@koxy
an anion (X-) is associated wjth the positive r -
O G P APBR TR A RSO EI s 1, o i e 05 hme.
bromide, iodide, sulphate, nitrate, phosphate, or an anion of an organic

E &b RUGH AR PRSP AEC IR [R o ARl iR o flamarateieiiratec-dxalayend tert-
succinate, tartrate, malate, mandelate, trifluoroacetate,

byith é%ﬂ?phonate and p-toluenesulphonate. X- is preferably an anion
selected from chloride, bromide, iodide, sulphate, nitrate, acetate,
AD@eaiRere e terHCojoRigkr érifhraceacetatatell caeopepticabtiicilsignd, unless

hloride, bromide, 25 rifliaroacetate. thanes d

Oﬁ‘ %’ﬁ?gﬁﬁﬁ%gd%e? Ct%?r‘gg(ﬁrom t%ﬁé’mgw basi(l:{4 g?n?r:&?st% (;Jrﬁl\rgr:%?;

present in the molecule, using a convenient oxidising agent. 30 In an
EQEMNEMRIId dhadprepen tiientiyncy Ry egtistidrahanteypiebgptyl. When a
oFSBEIRINGRLINEHREED oP B BORBRLINR DR Gy 8B he same or

%ycﬁ)p)Fopy and cyclobutyl. In another empbodiment o tVe re§ent drox
geabc RO MBS AR S PYSESTVAREP 2 PR TELHE R prkfyorom
WG GOR/ are/H38P e RRYCEDYLABI0NS - In still another embodiment of

the present invention G3 represents a group CH and G4 represents a

A e e B b SR eSS S FLLS RIES NG UPEL L
radicals and, unless otherwise specified, a cycloalkoxy radical typically has from 3 to 8

carbon atoms.

Examples include cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and
cycloheptyloxy. When a cycloalkoxy radical carries 2 or more substituents, the
substituents may be the same or different. Preferred substituents on the cycloalkoxy
groups are halogen atoms and hydroxy groups, and are more preferably halogen atoms.

As used herein, some of the atoms, radicals, moieties, chains or cycles present in the
general structures of the invention are “optionally substituted”. This means that these
atoms, radicals, moieties, chains or cycles can be either unsubstituted or substituted in

any posiition by one or more, for example 1, 2, 3 or 4, substituents, whereby the hydrogen
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In another embodiment of the present invention each R’ is independently
selected from the groups consisting of hydrogen atoms, fluorine atoms,
chlorine atoms and C1.3 alkyl groups. 10 In still another embodimen

t of
V‘fﬂéoﬂﬁéogéﬁs)invention the group 02 represents a group CRd?W@lfgf%{]ﬂ@fﬂéorl

embodiment of the present invention Rd is selected from the groups

consisting of hydroxy, C1.3 alkoxy groups, 2,2,2-trifluoroethoxy and
atmmégé%iﬂguaﬁaﬂﬁgﬁ PifSd ii'/?%l.% ‘c?iy"g\%ﬁ%gf eSS e replaced
by 2t @ritaflyacceptanty atech€ 3adicgisloatkeligs gebains. ahcapieth¥Yambweirmelere
subltieREesE M- IR ARG S RelReIRd R EeaTo ¥paifaRyisting of

luorine atoms, methyl groups and trifluoromethoxy groups. 20 In still

another embodiment of the present invention Rb is selected from the
Asgreathheosisigtiadeohinalivoee atatoamsbracesisleibem d eaitheMEHAE L5 IAdINH
iRl AIRLBRS SMBAFMENSAfdle Repsaptdpvenion Rt anjasiadifosn tberine.

group consisting of hydrolgeq_ aé\om argd hgllr%ggnmatoms, preferably
ThearERA IR USRE R8RS S NS AN A preferred embodiment of the

present invention both groups Gl represent C(R") groups, 02 represents a

M @Eagg)e% gve_mg@;rlf%@mw dﬁéir%é@ﬁmislﬁ‘?mﬂ@ﬁfbeéﬁ&ﬂ\), W(@Nmiaadf
t); Ra js a flugrine atom, iS 0
i Ak A e G SOl e
aleomsistiipor¢yareniad, Drinmtadhd tRIBMne atoms, methyl, ethyl and
cyclopropyl groups, Preferably, both GI represent CH groups, 02 is a
group selected from C(OMe) and C(OEt); Ra iga fluorine atom, Rb is
selected from the group consisting of hydrogén afiorps and fluorine atoms
and R1 is selected from the groupreonsisti |drogen, bromine and
fluorine 35 atoms, methyl, ethyl and ¢yclofpropyl groups. WO
2008/077639PCDEP2007/01, - 18,¢AM ferred embodiment of the
present invention, Rd is a hy@irogen atoln, Rd is a hydroxy or a Ci.3alkoxy
eferably Re is a hydrogen atom, Rd
isa Cl_3 alkoxy and R2 is a hy rogen atom. 5 Particularly preferred are
the compounds wherein G3 represents a nitrogen atom, Gd represents a
group CH and Rd is a fluorine atom aqe) the compounds wherein G3
represents a group CH, Gd represents a nitrogen atom. 10 In a preferred
embodiment of the present invention both ?roups Gl represent C R,d% .
AgreassdasindhecsEnRheTReneisalY RES8'aNRIGRIRD SDRTaRES ROLL g e
Hrmsther asamprRONBstingtafdaydregen, atams” arkdinrises ttoatisner € . idlg™)
selected from the qr ISt } ke AIPY), and
S R B ] o
oerNiF, FI8SSEIECIAMRISATIRCGIT AP8dheisthly b?’&ﬁi‘égsi e FEMmRgum tons.
Goh A8 Rk ML CROLD NBIRT 3 2aisdaNiR O gehe eetemehFRriscnrgpendently
s&feeét%ﬁ‘?r%,%f&énsnw INASWARERELE & IS RIGRERESEL DEjesamatom, Gd
represents a group CH and Rd is a fluorine atom and the compounds
wherein G3 represents a group CH, Gd represents a nitrogen atom. 20 |
ERawtisiutasfischividusiabenspbstitdied thedniusninng arelGidrs, EbNH,", EtNH',
(CeHi1)2NHz", CH3CH,CH,CHzNH5", PhCHoNH;" and (Ph)(PhCHZ)NH,". An example of a

o +
common quaternary ammonium ion is N(CHz)s".

Typically, M is a hydrogen atom or a pharmaceutically acceptable cation selected from Lt
Na*, K*, Ca® and Mg®'. ltis preferred that M is a hydrogen atom or a pharmaceutically
acceptable cation selected from Li", Na* and K*. More preferably M is a hydrogen atom or

Li*, and most preferred is when M is a hydrogen atom.
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2-(3-Fluoro-a-methoxybiPheny1-4-ylamino)nicotinic acid
2-(31-Ethoxy-3-fluorobipheny1-4-ylamino)nicotinic acid
2-(3-Fluaro-31-(trifluoromethoxy)bipheny1-4-ylamino)nicotini i
W gi)-o(fféo-’ll'—z(fﬁgoxy-3-(trifluoromethoxy)bipheny1-4-ylamino)nicgztf(’i1I|?l:]§“;{zzl(%:ﬂl((}117/011401

2-(31-Methoxy-3-(trifluoromethoxy)bigheny1-4-ylamino)nicotinic acid
2-(2,5-Difluoro-31-methoxybiPherwl-4-ylamino)nicotinic acid
2-(3'-Ethoxy-2,5-difluorobiPherwl-4-ylamino)nicotinic acid

If \-¢RtbsBrdiidl pio Bdharethceufisayacyertehiandiie) hievnaie elsdge greater than

+1302H 2R R LRt RRIRER Y- dudaonertaiRpEniseasithpound.
2-(3-Chloro-31-(trifluorometh xy%bl t}eng -Aiaalamlno Ialo(':qulsllr% ar(e:'s%nted in

Thg A GHEIGRRD TEW S T AR A LT BRAT G BT oo 65

forda (B KM thydv@1-(trifluoromethoxy)biPheny1-4-ylamino)nicotinic acid
2-(3-Chloro-31-methoxybipheny1-4-ylamino)nicotinic acid
AL Duoromethox .8 o D B B A DN IS Sl Qi
phr(Bicayiclyroep BiflaaabipHmsgl-Bbammarrifebtinteriaple acids include both
in%%ﬁg%l{{?dg:(Zf& Zégéﬂﬁ@ethﬁﬁmﬁqeﬂy%mmi.nﬂw j . 'tni_c, aclghhosphoric,
-(31-Cyclobuytoxy-3,5-difluorobiPheny1-4- iGQi e :
hySreR IR [BIE ™ {?’ifiaun(?ronrlrt]necthaoci%%ri‘ghg Xé@é?%r?&n%%ﬁrﬁ% a%%ac' fumarl.c,
mBigic3. - Ediioxy-B18ndliGorotnppidify 1-259lkmirfdsitie L RMaERy  benzoic,  acetic,
metianadaifibeiie; Stnaribmibihesydedes dphbnid) rdhebtiekyladidnitHituriamic) or
3-(31-ethoxy-3-fluorobipheny1-4- in)IsQRicot] thi i metal (e.q.
P R N DLy S R Ltk o) mete! (e
ST GBS AT BT ERTEXT TN Ay SR P A BRBFRABE Hagg oxides an
or%gh'i&m%@s, for example alkyl amines, arylalkyl amines and heterocyclic amines.
3-(3-fluoro-3'-(trifluoromethoxy)biPheny1-4-ylamino)isonicotinate
2-(3'-Ethoxybipheny1-4-ylamino)nicOtinic acid . ounds
OphesrralrsredaMteaRPRrd NG e BMFBHcO A SRR Y-SR MO SBTRE
whsigiR 42 b3uniluorof ahisoBndRexy bistheitg dwjia thinDysitri aharei@f the N
243-Fluoro:31: | ifteRANRGScMathidpinainiteaeibride,
atfgb%3555&?%1853%“’?3%%@%%?% laminO)nicOtinic acid o
bB’JB‘R?MB‘-’Z‘i‘ES-SI‘I‘Em%i‘-‘ﬁ‘?é‘?thlwgﬁghéfZ-?ﬁérﬂi?lo nicotmic acid ’
ckaR e aet48; Srttiftateof@hanateheiipts phraisie- SuAaiRTifo JAEStMIE 3
i Sgépa-ﬁﬁ@(&%@ak,(mﬁ@mésyﬁewWﬂuéﬁéeamneb@ie_omis pirably
-(3-Fluoro-3'-(trifluoromethox enyl-4-ylamino)-5-me.
e e A A R O
osatte? 3B RIfLDTOBDMAsEBe/ BioFepiefermbhs il‘fo‘ﬁ@ﬂﬁ‘éiﬁfﬁﬂﬁﬁ?mic
wRkigk & L3tk haxgRafidsigonaeshy biphenyl-4-ylamino)nicotinic acid
2-(5-Fluoro-31-methoxy-2-methylbipheny1-4-ylamino)nicotinic acid
2-(31-ethoxy-3,5-difluorobiPheny1-4-ylam1n0)-5-methylnicOtinic acid ,
A255asyblpioepINoKa M EdHem it SHIATE R TR NNFRH ) st REesent In
1R 6316 - D EOc3AvBIRs hoxyibigie aydnd-ylamino)-5-ethylnicotinic acid
5-bromo-2-(3'-ethoxy-2,5-difluorobiphenyl1-4-ylamino)nicotinic acid
5-cyc|opropy1-2-(3'-ethoxy-2_,5-difI_uOlQbiphen){1-4- lamin0)nicOtiniQ ?cid ¢
lrza(rsamméirsemefﬂbwfzﬁ?fétwv?aﬁﬁ’ﬁbfﬁytf-ﬁe-&ﬂ%ﬁﬂHE%’-‘B‘-'P]‘?& Rzt e ©
h@@i@gen, bromine and fluorine atoms, methyl, ethyl, cyclopropyl and cyclobutyl.
305-cyclopropyl-2-(5-fluoro-31-methoxy-2-methylbiphenyl-4-ylamino)nicot
inic acid 2-(21,3,5-trifluoro-31-methoxybi %n 1-4- I?minqznicotié}gmag;\% Gt
lquieﬁrcﬁw@,mmmhw&ﬁmwémﬁ )%f%’&ﬁ%/{‘csa%i” ogen

represents a group CH.
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2-(31-cyclopropoxy-3,5-difluorobipheny!-4-ylamino)nicotinic acid
2-(3,5-difluoro-2-methylbiphenyl1-4-ylamino)nicotinic acid
355-%:I0(propy1-2-(2,5-dif|uoro-31-methoxybipheny1-4-ylar}pino Qiﬁo%‘f&m
W B*2b08/077639PCT/EP2007/011401 - 12 - CTER2007
2-(3'-cyclopropoxy-3,5-difluorobiphen§-4-ylamino)-5-cyclopropylnicotinic
acid 5-chloro-243,5-difluoro-31-methoxybipheny1-4- Iamino)nicoéj1 ic a??gi,
In 5“&)?&@{)?6691@9@(@@5%H&ﬁ'(?—'ﬁ‘*—?mﬂﬁ%tfﬂﬁtﬁo%ﬂEﬁg?’n'?etﬁ)?lg-zﬁ'fﬁa ifo)hico
repieiearid AitBgeddrsiioro-3'-methoxybiPhenyl-4-ylamino)nicotinic acid
52-(21-chloro-3,5-difluorobipheny1-4-ylamino)-5-cyclogropylnicotinic acid
2-(3,5-difluoro-31-methgxy-2-methylbiPhenyl-4-ylamina)nicotinic acid
In 2@&39,3@81%6?3)@%@&% & RIS EH RS TR - B R R o2
Crifcid 2-(21-chloro-3,5-difluoro-2-methylbiphenyl1-4-ylamino)nicotinic acid
5-chlord-2-(3,5-difluorobiphenyl-4-ylamino)nicotinic acid

105-chloro-2-(21-chlpro-3,5-difluorobjPhenyl-4k1amino)nicOtlnic aci
I TSR & S ABRB B A Eai TR Ry rom
the d@ipslithroiskiag widthyibighengmsd farinmaipieotiierigdtoms and Ci alkyl
grg‘]@l-cyclopropoxy-B-fluorobipherwl-4-ylamino)isonicotinic acid 15 Of
outstanding interest are:
2-(31-Ethoxy-3-(trifluoromethoxy)bipheny1-411amin0)njcOtiniO acid d
lnZst(IBaaneln@W@(@ﬁfﬂi@ﬁhﬁaﬂﬁ%@%ﬁfﬂ?@ﬁ%iﬂ%’%ﬂ@%Fﬁ%@ﬁ?ﬁésé’cﬂﬂwp CR™.
2-(3t-Ethoxy-3,5-difluorobipheny1-4-ylamino)nicotinlc acid
202-(3,5-Difluoro-31-methoxybiphenyl-4- ino icOLNA G Lth
InyQk3ng %rximg-?ﬁ}@r%rpiBﬁ%ﬁéﬁ%ﬁa‘%\#@éﬁc%t%%g% LithiurrfmH i
cBYBLIgOTORIAraNst Rox AHGREAPLREAA AR BT HSARBBNARSY frrngig oalkoxy
oritlL mrethary (riMerorpeien hiPhe b bylantina)isOaicytioatoxy groups.
2-(3-Fluoro-31-methoxybigheny1-4-ylamino)-5-methylnicotinic acid
255-Bromo-2-(3,5-difIuoro-S-met.hoxybipheanyl-4glargTiFoé%gotinic aci% sistin
Insa s o pydiners bR s REINGE A BIPR Ry LSRRG eI R &Y S!S "9
o2a(3Bdilsraso dtrvies mpsiiRt eiistratagkamin gy nsethyinicotinic acid
2-(3,5-difluoro-3'-methoxybighensti-4-ylamin0)-5-ethy1nicOtinic acid
2-(21-chloro-3,5-difluorobigheny1-4-ylamino)nicOtlnic acj
IngeiB. eootherRmRREN o5 B RISFSBIJRY 'fﬁwésrﬁ%% %‘égﬁ?ﬁ‘léhgérc?“p
ek ingifitiordréhenativytisipghenpe-atytemairtbihletnm kiR
5-cyclopropyl-2-(2,5-difluoro-3'-methoxybighenstl-4-ylamino)nicotinic acid
oy opr oDy 2 3 S ko SRS e BRI R co
canitinghtonod Seeiflatorob mivhalecsrsatamn Fyefesglo Hrormarncatie apsfluorine
Brs(2,3,5,6-tetrafluoro-31-methoxybipheny1-4-ylamino)nlcotinic acid
WO 2008/077639PCITEP20071011401 - 13 -

in a preferred embodiment of the present invention both groups G' represent C(R®)
groups, G’ represents a C(RY) group, preferably G’ is a group selected from C(OH),
C(OMe) and C(OEt); R? is a fluorine atom, R is selected from the group consisting of
hydrogen atoms and fluorine atoms and R' is selected from the group consisting of
hydrogen, bromine and fluorine atoms, methy!, ethy! and cyclopropyl groups, Preferably,
both G represent CH groups, G? is a group selected from C(OMe) and C(OEt); R%is a
fluorine atom, R® is selected from the group consisting of hydrogen atoms and fluorine
atoms and R’ is selected from the group consisting of hydrogen, bromine and fluorine

atoms, methyl, ethyl and cyclopropyl groups.
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Compounds of general formula (I) may be prepared following the synthetic
scheme depicted in figure 1. 5 Figure 1 (Ib) The compounds of general
formula Iaﬁ(nicotinic acid derivatives) may be prepared by the reaction of

WRIES htéHediates (11) with the corresponding chloronicotiri€ HEfF (¥ k01
acid media such as acetic acid as a-stlvent or acetic acid or
p-toluenesulphonic acid with a 10 high boiling point solvent such as water,
xylene, ethoxyethanol, DME or DMF at a temperature from 100 to 160C.

In S?gi&@@gﬂ%m@mmmm resere paedion Hasic atydiagarcaten. BB 2

. " . '
N Tt T

atpEoMchtfe a AHAARE RS HNYBEF R T ed by the saponification of the

corresponding methyl esther (V) with a base such as lithium hydroxide or

pséagwéﬂ%ygﬁgﬁgﬁavém BoSluERiHRERlR withpratena s hinsseH a0, o

met erature from 0.to 50C yieldjng th '
T HFIRLE G ERh a0y D2 GRS BTG e
répr@gﬂauslbrg?_sqﬂalmitﬁ”thepmetﬁwnwimm@nm chloroisonicotinate (1V).
These reactions may be catalyzed by a WO
2008/077639PCT/EP2007/011401 - 14 - palladi t c
A S AR ATER AL DGR g e CIF)
9D Spsli@bthybskaRiRf porenplfRiosRrine)saiREn Reiss lResd fioan the group

c@é%?gﬁl[f@f(?\f Fbé{éﬂ\rgﬁ'ﬂi@ Eﬁ@ﬂu’iﬁ'ﬁ'@ apeRsiHI R ashenatedrfram khergroup
vent such as toluene, dioxane or.dimethylf I I
CRRRRtBE S BYHTRISSNI ranslgi% 07 el v%%rt'.‘)é]‘ﬁi |a'r3%1ﬁn¥§‘?é1%%s£2§1"ormu a&OUPS'

Peferably B isre padeateolioimgRiie syRptReit uBrem YR ARRsE GigLe 22 Y
aﬁégésr.? %CHA!@%ZQ('U&BS and R?is a hydrogen atom. Particularly preferred are the

compounds wherein G® represents a nitrogen atom, G* represents a group CH and R°is a
fluorine atom and the compounds wherein G?® represents a group CH, G* represents a

nitrogen atom.
Particular individual compounds of the invention include:

2-(3-Fluoro-3‘-methoxybiphenyl—4-ylamino)nicotinic acid
2-(3‘-Ethoxy—3—ﬂuorobiphenyl-4—ylamino)nicotinic acid
2-(3-FIuoro~3'-(triﬂuoromethoxy)biphenyi-4—ylamino)nicotinic acid
2-(3'-Ethoxy—3-(trifluoromethoxy)biphenyl-4-ylamino)nicotinic acid
2-(3'-Methoxy-3-(triﬂuoromethoxy)biphenyl-4-ylamino)nicotinic acid
2-(2,5-Diﬂuoro»3'—methoxybipheny|—4-ylamino)nicotinic acid
2-(3'—Ethoxy-2,5-difluorobipheny|—4-ylamino)nicotinic acid
2-(2',3-diﬂuoro-3’-methoxybipheny3-4-ytamino)nicotinic acid
2-(2~Methyl-3'—(trifluoromethoxy)biphenyl-4—ylamino)nicotinic acid
2-(3-Chloro—3'-(trif|uoromethoxy)biphenyl-4-ylamino)nicotinic acid
2-(3-Chloro—3‘-ethoxybiphenyl-4—ylamino)nicotinic acid
2-(3-Methyl-3’-(triﬂuoromethoxy)biphenyl-4—ylamino)nicotinic acid
2-(3-Chloro-3‘-methoxybiphenyl—4-ylamino)nicotinic acid
2-(3'-(Diﬂuoromethoxy)-3-ﬂuorobiphenyi-4-ylamino)nicoﬁnic acid
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(V1) A br_omoderivative of formula (V1) is coupled with the corresponding
aryl derivative of formula (VII) under the conditions of a Suzuki reaction
v"Q\)/Iz\éaura N.; Suzuki, A. Chem. 15 Rev. 1995, 95, 2457) w

08/07163
represen‘{ %OI’OHIC acids or boronates or under the conditions OEP(%@U 11401

reaction wherein G5 represents stanfidnes. These reactions may be
cataI‘XDzed bﬁ a palladium catalyst such

[120{BiSHsp RN RLRIRRERS P’l’o%éﬁ&"b%w&%b %75%ium op complex
with(8liEhiow M ¢madrifldp et akisithiphédytfsospiselinisetieidium(0),
b'%Q%F’E?E\Xlﬂm?gpél'@%)E@!@%ﬁemwﬁblaﬁh%prcoumc acid

tris(dibenzylidenéaceton 0, i [
R TRt o bR A0 Aedate aden s sovent
smmwﬁmswmmonmehs@m&fﬂamnﬁ)h@@”tﬁﬂﬁ@slum carbonate or
pOﬁag%%“mlgb%sﬁ’hﬁ%ék%mﬁﬁfmw%ffﬁm8&@;&&»@00 In the

particular case wher r oth d| hyd th
cohtPbiThas & BPRHA U %n 8?%‘5)%[‘? Eey o%r?gﬁ%eg ?’ % f\t/v%\% t%/e r;))?net?letlce
paltitrstrover 3r Figend- B ethgruirbenyr ARBI BE 8 TRETRIE P2007/011401 -
15L|th|ur%_ iﬁe@msﬂfﬁ%mwﬁe@@mﬁwmmbtﬂaﬁmﬁmn|cot|nate

4-bromophenylaming nlcotlnl A
ﬁ'l‘ggb@r?d%]gﬁary g]{{va e of %ﬂ%?{ Tﬁ/{ undgerfﬁ]ge%a%gggﬁ%ens of a
S@m&rwmbmbwybﬁbéawn%‘iﬁm‘%céhem Rev. 1995, 95, 2457)

th« Qlﬁl@?’dgn’f%%ﬁﬂ@ eresicmstdsxgtisrendies amingeceheicaciditions
ARS8 KOSKR, C%?pa%%wmemm Ihe

romophenylamino)nicotinic acids of formula (1X) may, ge obtained by

theZa(@ Mﬂ&@th@%?&%ﬁfhﬁﬁ&%%ﬁﬁ?ﬁ&“&ﬂ'ﬁmfﬁ@ﬂ
cougsoping chieirningtiniseagici(igninapidatisidiacslich as acetic acid

asg éo'venﬁ %?ﬁlz hHEtP&UB@MW&%@ HebiRRadane,

ethoxyet an at a temperature from t0, 160C. Alternatively,

thér@&@ﬂ@r?dﬁr?ﬁé‘%%ﬁiéG”Eﬁ]?ﬂ’f’f?é@&'?ﬂeﬁ?’ agl‘l(n,ﬂ)%%@&aﬁ EA or
CSB%ma(b@mmmqgummettxem)smhra/kécy!eﬁ@@ﬂmtv&ffw&hbl

DNH?(QIFINJME-TS'-(triﬂuoromethoxy)biphenyl-4—y|amino)-S-methytnicotinic acid
5-Cyciopropyl-2-(3-ﬂuoro-3'-methoxybipheny}-ér—ykamino)nicotinic acid
2-(3,5-Diﬂuoro-3'-methoxybiphenyl-4—ylamino)-5-methylnicotinic acid
2-(3'-Ethoxy-5-ﬂuoro-2-methylbiphenyl-4-ylamino)nicotinic acid
2—(5—FIuoro-3‘—methoxy-2-methylbiphenyl—4-ylamino)nicotinic acid
2~(3'-ethoxy—3,5-diﬂuorobiphenyl-4-ylamino)—5—methylnicotinic acid
5-cyclopropy!-2-(3'-ethoxy-3,5—diﬂuorobiphenyl-4-ylamino)nicotinic acid
2-(3,S«diﬂuoro-3'-methoxybiphenyl-4-yiamino)-5-ethytnicotinic acid
5-bromo-2-(3’-ethoxy-2,5-diﬂuorobiphenyl-4-ylamino)nicotinic acid
5—cyc|opropy|-2-(3’-ethoxy-2,5-diﬂuorobiphenyl—4-y|amino)nicotinic acid
2~(5—ﬂuoro—3'-methoxy-z-methylbipheny|—4~y|amino)-5-methylnicotinic acid
5—cyclopropyl-2—(5-f|uoro-3'-methoxy-z-methylbiphenyl-4-ylamino)nicotinic acid
2-(2',3,5-triﬂuoro-3'—methoxybiphenyl—4-ylamino)nicotinic acid
2-(2’—chloro-3,5-diﬂuorobiphenyi-4-ylamino)nicotinic acid
2-(3'-cyc!opropoxy-3,5-diﬂuorobipheny!-4-y!amino)nicotinic acid
2-(3,5-diﬂuoro-2-methylbiphenyl-4—ylamino)nicotinic acid
5-cyclopropyl-2-(2,5-difluoro-3‘-methoxybiphenyl-4-ylamino)nicotinic acid
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15 In the particular case where 02 is CRd and Rd is hydroxyl the

compounds of formula (1a2) may be prepared following the synthetic path
ﬁg%’\?{%’l Figure 4. Figure 4 WO 2008/077639PCT/E11200 &7 %.6

- X-R( i ) The reaction of the nicotinic acid of formula gé%#/v%% a/0 1ot

methylating reagent such as dimethyl3ualphate, with an inorganic base

such as sodium hydrogen carbonate ina 5. t h
o SPARI 0 5 HO SERRERBAA G R ST R SRR S RS
n|Bmhmmz;c&ﬁpdjﬂwmg-ame&bQM)%nyiﬂe‘éﬁmmlﬂfw@imﬂi’cotinate of
foerauila, GXIMoNBN 25 aHOARSIAY RaBBIcA dRMMALPEM) - I DRFRIRORILISIAE acid
hereinbefore defined and X is a | a{i/_lqgﬁpﬁ’ﬁcsn{lch as.ghlorine oral0

S sthe

bristine AEHR Iy STRREQRY iR qurlicalific aci

, . _ ompounds of formula (X).
FindByciigarslpsitfiobtbeinhentiyfnieotines-or sanrardicytivihagiBase such

?nsélt@%gl?ﬂgyg{-%xiq@lt%ﬁﬁﬂ%mHw?ib%]gﬁiﬁ-my&rﬁfﬂ&ﬁxi@@h{lﬁm&uch as

| anol at a, erature from.Q to 50 i '

O BTIREET TR a8 e BT ol e e P el
alRy|2yrbinre-Bi5ilu@reyinetkyl ipbeapd-theaBnmbisaiRi ot mula (1a3)
may:heBIepadiodruipasie syhetiomahsshaan in - Figure Sand 6.

e i e ey

( _ ds of formu _ corresponding alkyl
bokdAis. Bbidetienatd -oreseanvRipesy rorHrmineiePliRiaéfithe conditions
of @.(grwhhée@gﬁmwmgnéaybmy&uﬂukjniéotfameamidRev. 1995, 95, 2457)
W‘Eae.(gt'.i%@é E%géﬁj%%%ﬁ%@g@@:%R%sgeﬂr@&a%lmer the conditions

of a reéactiornt wherein resents stannanes

Of outstanding interest are:

2—(3'-Ethoxy-3—(trif|uoromethoxy)biphenyl-4-ylamino)nicotinic acid
2-(3'—Methoxy—3-(trifluoromethoxy)biphenyl-4—ylamino)nicotinic acid
2-(3'-Ethoxy-3,5-difluorobiphenyl-4-ylamino)nicotinic acid
2-(3,S-Diﬂuoro-3‘~methoxybipheny\-4—ylamino)nicotinic acid

Lithium 3-(3'-ethoxy-3-fluorobiphenyl-4-ylamino)isonicotinate

Lithium 3-(3-ﬂuoro-3‘-methoxybiphenyl—4—ylamino)isonicotinate

Lithium 3-(3'—methoxy-3—(trifluoromethoxy)biphenyl-4-ylamino)isonicotinate
2-(3—Fluoro-3‘-methoxybiphenyl-4—ylamino)—5-methylnicotinic acid
5-Bromo-2-(3,5-difluoro-3'-methoxybiphenyl-4-ylamino)nicotinic acid
S-Cyciopropyi-z-(3-ﬂuoro-3‘-methoxybiphenyl-4-ylamino)nicotinic acid
2-(3,S-Diﬂuoro~3'-methoxybiphenyl-4—ylamino)-5—methy!nicotinic acid
2-(3,5—diﬂuoro-3'-methoxybiphenyl—4-ylamino)-5-ethylnicotinic acid
2-(2'-chloro-3,5-difluorobiphenyl-4-ylamino)nicotinic acid
2-(3'-cyclopropoxy-3,5~diﬂuorobiphenyl-4-ylamino)nicotinic acid
2-(3,5-difluoro-2-methylbiphenyl-4-ylamino)nicotinic acid
5—cyciopropyl-2-(2,5—diﬂuoro-3’-methoxybiphenyt-4-ylamino)nicotinic acid
5-cyc|opropyl-2—(3,5-difluoro-3'-(triﬂuoromethoxy)biphenyl-4-yiamino)nicotinic acid
2—(2’—chloro—3,5-diﬂuorobiphenyl-4-ylamino)—5-cyclopropylnicotinic acid
2-(2,3,5,6-tetrafluoro—3‘-methoxybiphenyl-4—ylamino)nicotinic acid
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5 yield the desired compounds of general formula (1a3). Figure 6 10
Reaction of methyl bromonicotinates of formula (XVII) with the
corresPonding alkyl boronic acid, boronate or stannane of formulaéXIV
KPR Eonditions of a Suzuki reaction (Miyaura, N.; Suzﬂl’Ei?/E‘\l.) fréphidot
Rev. 1995, 95, 2457) wherein G5 repr&sents boronic acids or boronates
or under the conditions of a Stille reaction wherein G5 represents
stannanes, 15 yield the compounds of general formula (XVI). Hydrolisis of
Cdheo@sidtingenectihetewd {Ormayo 0w pavit fallbadgegdbels whithiacheme
deg%?er@)lﬂ @ sodium hydroxide in a erotic_solven_t sqc_h as _methgnol_ or
ethanol at a temperature from 0 to 50C, yields nicotinic acid derivatives of
formula (IV). Final compounds of formula (1a3) may be obtained by the
Figeaetion of these nicotinic acids of formula (IV) with the corresponding
anilines of formula 20 (Il) in acid medja such as acetic acid as a solvent or
with a high boiling point solvent such as xylene, ethoxyethanol or DMF at
a temperatu&g from 100 to 160C. Alt tVely, the reaction can be carried
out in basic Media such as DBU, DI Cs2co3’ i '
solvent S xylengs.ethoxyethanol,(I)MF or NMP.,
2008/077639RCFER200Y/01140T - I8 - Thé sywi
of the inveRtion ar(\g ofthe’intermediates for use therdi
the following Examples (1 to 62) including Preparation Exampl@s
(Intermediates 1 fo 51pwhich do not limit the scope of the invention in any
way. 5 1H Nuclear Magnetic Iglesonance Spectra were recorded on a
Varian Mercury 20& trgmeter. Low Resolution Mass Spectra (m/z)
were recorded on a Mi ass ZMD mass spectrometer using ES!
ionization. The c romatQ%aphic separations were obtained using a
Waters 26900 systeequipped with a Symmetry C18 (2.1 x 10 mm, 3.5
mM) coldmhZThet mo ile phase was formic acidi(® D), nia (0.1

afmo
mL), meth 86-¢0 mL Acetanitrile (300 mL)(B) & ic acid,
(0.46 mRL), ammonigA8d15 nLy and water (10 S ini 'a:a( Smirk
with 0% of B! ther*from 0% t595% of B in 6.5 min, thefr'l miin. with%:

95% of B. The reeqﬁ\mbration time between two injections wag 1 min. The
flow rate was 0.4 mUmin. The injection volume was 5 microliter. Diode
Theraycromstdgerershierawo s irelind ecidielvatyes P agyLF BIRPred by the
re%&t%lMB kt%%é4%T£«R%%EﬁﬂTlEv&it§_‘ﬂEet lReryspdHdnie hiphiamyﬂmmmm( RO imacid
a solution of 4-bhromo-2-fluoroaniline 2Q3:
R A OB GERBR (D25 L OB o) HUCIeCLE (s vin e
highdiefiing e eivpoispferasWaseh RN B SIS Bas Gl RAMFATRYF at
tetsEna@henylborenie @UdHs25goRpdihayal) isd b hropadaDid bakie media
mijxtur, ted-to 8QC oyernjght.
e R Al R
ethqueasansblBBHOTHMBrganic 25 layer was washed with brine, dried over
magnesium sulphate, filtered and the solvent evaporated under vacuum.

TE?(%OF%S%)%%(@E%%%%W&T@? (?%H@éﬁh%@i@@é‘?&%%p@% eluling witBared by

N—r

exane/AcC rom 10/1 to 8/1). The solid ob re,g\wraﬁs recr‘}lﬁ;[alli%%d irQ1
theesanepifisaPBte QPBrHREIE B B REDGREY AL I BREE B 3ha" =5 "
hytesketie/@ %ok Riv By dndzi@8 R<(vy+d pol Va0t Reseibtionitinwat®. suchis ethanol or
methanol at a temperature from 0 to 50°C yielding the corresponding salt.

Compounds of formula (V) may be obtained by coupling the biarylanilines (1Y with the

corresponding methyl chloroisonicotinate (IV). These reactions may be catalyzed by a
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1H NMR (250 MHz, CDCI3) 5 ppm: 1.4 (t, J=6.9 Hz, 3I1); 4.1 (q, J=6.9
I;ZF,lZH); 6.8 (m, 2H); 7.1 (m, 2H); 7.2-7.3 (m, 3H). INTERMEDIATE 2 35
-Fluoro-3.-(trifluoromethoxy)bipheny1-4-amine WO
88 79859PCEEP2007/011401 - 19 - Obtained (54%) flom = 2007/011401

?-llloromo-z-fluoroaniline and 3-(trifluofdmethoxy)phenylboronic acid

ollowing the experimental procedure described for int diate 1. LRMS:

vl ExBhL JORAB A EFREY S AT S KRIFDLIE W, e e

asWiﬁtﬁr(vhéﬁb)s(ﬁwamy&msmémmmwnsRMErDtmesence of an

méi%%&n?%fé&?ﬂ%%%ge%ﬁ%yﬁm Wé'ﬁn@éﬂir?&verﬁgb%i %@do(é&%?jcﬁf&@ne or
4- -2-(t ine - xwhenylboranic acid 1

e S o S R
m/z 298 (M+1).. Retention time: 7.04 min 1H NMR (200 MHz, CDCI3) 8

THIWAaAilted of BritgiaX ndyospr fated ity 1He Bimteekb serditim dapicted
_H); 71 (m, 2 H); 7.3 (m, 3H) 15 INTERMEDIATE 4
in §94[8 $r0-31-methoxybiPheny1-4-amine Obtained (35%) from
4-bromo-2-fluoroaniline and 3-methoxyphenylboronic acid following the
Fi?ﬁp@ﬁimental procedure described for intermediate 1. 20 LRMS: m/z 218
M+1)+. NMR (250 MHz, CDCI3) 5 ppm: 3.9 (s, 3H); 6.8 (m, 2H); 7.1 (m,
2H); 7.3 (m,asH) INTERMEDIATE 5

R
1 G2 =?
a7 G
\ + R

{ >\Br \ R?

G

R®
)

(Vi

(Vi)

A bromoderivative of formula (V1) is coupled with the corresponding ary! derivative of
formula (VII) under the conditions of a Suzuki reaction (Miyaura, N.; Suzuki, A. Chem.
Rev. 1995, 95, 2457) wherein G?® represents boronic acids or boronates or under the
conditions of a Stille reaction wherein G° represents stannanes. These reactions may be
catalyzed by a palladium catalyst such as [1 ,1'-bis(diphenylphosphino)-ferrocene]
dichloropaliadium (11) complex with dichloromethane (1:1), tetrakis(triphenylphosphine)-
palladium(0), bis(triphenylphosphine)palladium(i) chloride or tris(dibenzylideneacetone)-
dipalladium(0) in an aprotic organic solvent such as dioxane, toluene, DMF or DME and in
the presence of a base such as cesium carbonate, sodium carbonate, potassium

carbonate or potassium phosphate at a temperature from 80°C to 140°C.

In the particular case where R® and RP are both different from hydrogen, the compounds
of formula (la) may be obtained following the synthetic path shown in Figure 3.

Figure 3




10

15

3t-Methoxy-3-(trifluoromethoxy)biPhenyl-4-amine 25 Obtained (56%)
from 4-bromo-2-(trifluoromethoxy)aniline and 3-methoxyphenylboron c
acid foIIowmg the experimental procedure described for intermediate 1.
384 (M+1).. 1H NMR (250 MHz, CDCI3) 8 ppm 585 711401
68(m 2H); 7.0 (m, 1H); 7.1 (m, 1H);1%.3- 7.4 (m, 3H). 30
INTERMEDIATE 6 2,5- D|fluoro BCmethoxyblPhenyI -4-amlne Obtalned
(84%) fr&lR
following th
LRMSRIZ 256 (Mi#1)" W 20)98@77639PCTL
Retention traeN6.20 min gNTERMEDIATE 7
3'-Ethoxy-2¢&ydifluorobiphenyan#-amine 5 Obtained (66%)xpm
4-bromo-2,5-difluoroanitine and 3-ethoxyphenylboronic acid following the
experimental procedure described for intermediate 1. LRMS: m/g250 <g?
A

(M+1)*. Retention time: 6.58 min 10 INTERMEDIATE 8

2',3-Difluoro-3'-methoxYbiPhenyl-4-amine Obtained (54%) from

4-bromo-2-fluoroaniline and 2-fluoro-3-methoxyphenylboronicjacid V")

following the experimental procedure described for intermediate 1. LRMS:

m/z 236 (M-E1) 15 Retention time: 5.93min 1H NMEQ !\%gﬂaCDCB) S
IN

ppm: 3.8 (s, 2 H); 3.9 (s, 3H); 6.9 (m, 3 H); 7.1 (m, 3 HJ, ERMEBIATE
9 R—Z Pl
X |N =g' \
R® R?

(ta)

The compunds of formula (la) may be obtained from 2-(4-bromophenylamino)nicotinic
acids of formula (IX) and the corresponding ary! derivative of formula (VII) under the
conditions of a Suzuki reaction (Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457)
wherein G® represents boronic acids or boronates or under the conditions of a Stille

reaction wherein G° represents stannanes.

The 2-(4-bromophenylamino)nicotinic acids of formula (IX) may be obtained by the
reaction of the bromoanilines of formuta (Vi) with the corresponding chloronicotinic acid
(I1) in acid media such as acetic acid as a solvent or with a high boiling point solvent such
as xylene, ethoxyethanol or DMF at a temperature from 100 to 160°C. Alternatively, the
reaction can be carried out in basic media such as DBU, DIEA or Cs,CO3 in a high boiling

point solvent such as xylene, ethoxyethanol, DMF or NMP.

In the particular case where G? is CR® and R* is hydroxyl the compounds of formula (1a2)

may be prepared following the synthetic path shown in Figure 4.

Figure 4
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2-Methy1-31-(trifluoromethoxy)biPhenyl-4-amlne 20 Obtained (86%)

from 4-bromo-3-methylaniline and 3-(trifluoromethoxy)phenylboronic acid
Wfollz%W|r913%the experimental procedure described for mtermedlate 1. LR

RPUEY (1% 1)* Retention time: 6.54min 11-INMR (200 MHY' E’B‘BPQ?’%”““‘

ppm: 2.2 (s, 3 H); 3.7 (s, 2 H); 6.6 (m!®-H); 7.0 (d, J=8.2 Hz, 251 H); 7.2
(m, 3 H); 7.4 (m, 1 H), INTERMEDIATE 10

%) from
ic acigl 30 OH
e iate 1.\

s ODs)
ppm: 5.6 (s, 2 H); 6.94d, J=8.6 Hz, 1 H); 7.2 (m, J=8.2 Hz, l(lxi) 7.5(m,5
H). WO 2008/077639PCT1EP2007/011401 -21 - INTERMEDIATE 11
3-Chloro-3'-ethoxybiphenyl-4-amine Obtained (79%) from
4-bromo-2-chloroaninne and 3-ethoxyphenylboronic acid followingrhe
experimental procedure described for intermediate 1. 5 LRMS: m/xi248
(M+1)+ Refentipn I'_gime 6.75min 1FINMR (200 MHz »DMS0- D;S) S ppm:
1.3 (t, J=7.0 zB 4L(qu70H22H)55(§ 6H8 2H)7l

1 4\(ﬂd 3=8i, 2. :]. J=
e, @
R

The reaction of the nicotinic acid of formula (XIl) with a methylating reagent such as

dimethyl sulphate, with an inorganic base such as sodium hydrogen carbonate in a

R?

solvent such as acetone at a temperature from 0 to the boiling point of the solvent, yield

the methyl nicotinate compounds of formula (XI).

Reaction of methyl nicotinate of formula (XI) with an alkylating agent of formula (XIi),
wherein R® is as hereinbefore defined and X is a leaving group such as chiorine ora

bromine atom by standard methods yields the compounds of formula (X).

Finally, hydrolysis of the methyl nicotinate of formula (X) with a base such as lithium
hydroxide or sodium hydroxide in a protic solvent such as methanol or ethanol at a

temperature from 0 to 50°C, yield the desired compounds of formula (la2).
In the particular case where R' is Ci alkyl groups or Cs4 cycloalkyl groups the
compounds of formula (la3) may be prepared following the synthetic paths shown in

Figure 5 and 6.

Figure §
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20

3'-Ethoxybiphenyl1-4-amine Obtained (91%) from 4-bromoaniline and

3-ethoxyphenylboronic acid following the experimental procedure

described for intermediate 1. 15 LRMS: m/z 214 (M+1)+ Retention time:
VORI 1P NMR (200 MHz, CDCI3) S ppm: 1.4 (t, J=7.0 HZCE/ 2087014101

2 H); 4.1 (q, J=7.0 Hz, 2 H); 6.8 (m,31A}; 7.1 (m, 2 H); 7.4 (m, 3 H). 20

INTERMEDIATE 13 3-Methy1-31- (trlfluoromethox )bipheny1-4-amine
R@bﬁal’n@ﬂ"{%@%ﬁ"ﬁ@'ﬁ?ﬂnﬁréﬁﬁ? Qflfﬁé'ﬂMa(t)m{h@“ﬁh e corresponding alky! boronic

a&’d(ﬁﬁ*@ﬁé@&@ﬁl%&ﬁb@ﬂﬂhﬂw(O(Mldrfdﬂ}ert@tﬂdet@xpefmmh reaction
rocedwe % i A”Eﬁmﬁgﬁt%% %M%}H@é@@g @Y!f"ejs)e&tg%romc acids

St&Rtion time: 6.82/min TH NMR (200 MHZ CDCI3) 5
ors*)mga@mf endquthe=aprritions Crfl? Stife rRackiop S’We'f '?P&eﬁﬂ”t% ﬁ?”“a”es
yieN MR B AL DiGelaseaiFormeth glepdipherw1-4-amine Obtained
(87%) from 4-bromo-2-chloroaniline and 3-methoxyphenylboronic acid
following the experimental procedure described for intermediate 1. LRMS:
FigitgeB4 (M+1). Retention time: 6.44min WO
2008/077639PCUEP2007/011401 - 22 - IH NMR (200 MHz, CDCI3) 8
ppm: 3.9 (g, 3 H); 4.1 (s, 2 H); 68(r8 2H); 7.1 (m, 2 H); 73(nBZH) 7.5
(d, J=2.3’'Hz,71 H). INTERMEDIATE
3-(Difluoro
A-bromBr2iftuotoaniline-ane-2+( 3-
tetramethyl-1;3,2-dioxaborolane follow
described f(%YHiermedlate 1.

Reaction of methyl bromonicotinates of formula (XVI1) with the corresponding alky! boronic
acid, boronate or stannane of formula (XIV) under the conditions of a Suzuki reaction
(Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457) wherein G° represents boronic acids
or boronates or under the conditions of a Stille reaction wherein G° represents stannanes,
yield the compounds of general formula (XVI). Hydrolisis of the resulting nicotinate of
formula (XV!) with a base such as lithium hydroxide or sodium hydroxide in a protic
solvent such as methanol or ethanol at a temperature from 0 to 50°C, yields nicotinic acid
derivatives of formula (V). Final compounds of formula (la3) may be obtained by the
reaction of these nicotinic acids of formula (V) with the corresponding anilines of formula
(1) in acid media such as acetic acid as a solvent or with a high boiling point solvent such
as xylene, ethoxyethanol or DMF at a temperature from 100 to 160°C. Alternatively, the
reaction can be carried out in basic media such as DBU, DIEA or Cs2CO3 in a high

boiling point solvent such as xylene, ethoxyethanol, DMF or NMP.
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LRMS: muz. 254 (M+1)+ 10 Retention time: 6.24min 1H NMR (200 MHz,
CDCI3) 8 ppm: 3.9 (s, 2 H); 6.5 (t, J=73,8 Hz, 1 H); 6.8 (m, 1 H); 7.1 (m, 1
H); 7.3ém 3 H); 7.4 (m, 2 H). INTERMEDIATE 16 15 Methyl
WY 290 3 . . o :
@ﬁ{? ?8-%1-hydroxyblpheny1-4-ylam|no)nlcOtlnate Toa r%&ﬁlcrlézg 7011401
2-(3-fluoro-31-hydroxybieheny1-4-ytakimo)nicotinic acid (1g, 3.08mmol)

and NaHCO3 (0.5¢g, 6.17 mma)) in acet o.ml d d ' .
Tr AT ARSI OE SR HHS S R B ETREAB P TS, eren
aroMeshight andhhErlovingdnwatelds EtHg et natelina S eapdealion haariee
(rRMRRbed ise WikBrds solutipnf NaplCPBandelibrineanwagrganic

phase was then dried over MgSO4 and concentrated in vacuo to afford

0.49 of solid beige pure enough for the next synthetic step. Yield= 36%
'HLROMBam=gB0tiiVREForRete nBoACHM VT O IGAMIARS |NTERXAFEN ANy 200
Sp(52fy )éf%ﬁ.gvﬂ Sﬁg %cﬁﬁm%%lﬂbéﬁyﬁggyaﬁww 1 4i e el ez D

A '35, 0-31-hvdr : o , M o

R SHAUATE B R E T BPRLELL e e g e L et otained
uslig M S egzs3BFOQVEYSieBOsRERReToN e Ssomely IRTEERMEDIATRM -5 mM)
col@thYt s (BrdbiRrondis wWag feiiinioraathmayRiphemyhohiyl grinolicotihatel (500

mixture of inter ia 0.3 :

) B R A, (R A sy amneni (0116 i) and
waxarmmaev(@.zee@,im‘.t'@zqm%niwmm%/wa%%tm@a e e tartpeh QByin €5 min.
ardORSHOY 63 ING DA 308 7104 1484 iliBRtian nitie detwatm osplideetorerwight. min.
Tfyey }evEJV\nla ea\ﬁ%:lse %%”%W%sﬂ?'%ée iﬁfgéﬂ&ﬁe%\wme%cé%crg%r. Diode array

combined organic phase was washéd with water and brine, dried over
chvmgBtoarans werreplrsted a S0 Purification by column

chromatography (10% EtOAc in hexanes) afforded the desired compound

PREFAEAPUR AN ES 27 %

INTERMEDIATE 1

3'-Ethoxy-3-fluorobiphenyl-4-amine

To a solution of 4-bromo-2-fluoroaniline (3.2g, 17.05mmol), 2M K,CO3 (24mi, 48.00mmol),
Pd(PPhs), (1.2g, 1.02mmol} in toluene (120ml) under nitrogen atmosphere was added
dropwise a solution of the 3-ethoxyphenylboronic acid (4.25g, 25.61mmol) in 31ml of
MeOH. The mixture was heated to 80°C overnight and then cooled to room temperature.
Ethyl acetate was added and washed twice with a K.CO3 aqueous solution. The organic
layer was washed with brine, dried over magnesium sulphate, filtered and the solvent
evaporated under vacuum. The residue obtained was purified by flash chromatography
eluting with Hexane/AcOEt (from 10/1 to 8/1). The solid obtained was recrystallized in
hexane to yield 3.78 g of the desired compound as a white solid. Yield=72%

LRMS: m/z 232 (M+1)".

Retention time: 6.44 min

1H NMR (250 MHz, CDCl3) & ppm: 1.4 (t, J=6.9 Hz, 3H); 4.1 (q, J=6.9 Hz, 2H); 6.8 (m,
2H); 7.1 (m, 2H); 7.2-7.3 (m, 3H).

INTERMEDIATE 2
3-Fluoro-3'-(trifluoromethoxy)biphenyi-4-amine
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5 LRMS: m/z 421 (M+1)+. Retention time: 713 min INTERMEDIATE 19

Methyl 2-(3'-cyclobutoxy-3-fluorobiphenyl-4-ylamino)nicotinate 10

Obtainedé{lﬁ%) from intermediate 16 and bromocyclobutane following the
W&ﬂ@ﬁ’r‘% Al procedure described for intermediate 18. LRMST @11401

(M+1)". Retention time: 8.08 min 15 INFERMEDIATE 20 Methyl
2-(3ccyclobutoxy-3,5-difluorobipheny1-4-ylamino)nicotinate, Obtained

Obtaiiwy] (RaR)ifTRsFrAdIpRE-2 AP R LI HTTLAE TRRGRIY Y @y boronic acid
folRMPRYIMe Biplprneadupeodesarhtd dobedtemeeiatedk@e LRMS: m/z 411

flé. eption time: 7.53 min INTERMEDIATE 21
L §}4 %?%?@6? ifluorophenylamino)nicatinic acid A mixture of
Refeplirhrdmieofifit BEid (1.6g, 10.15mmol) and 4-bromo-2,6-difluoroaniline

'HAPMB. 25D, BB RIDIR) sippacesie aajd KO e jrvasihdadetho¥idinight at
130C under nitrogen atmosphere. The mixture was cooled to room
temperature to give a precipitate. The mixture was filtered, and the solid

INREBYiIRB&TWith acetic acid to afford 2-hydroxynicotinic acid (side-product).

3£ SRSl (solid reaniniiate i tyb 4idrateevas partially concentrated to
o%@;"ﬁ%;@%_{fé%gﬁE?&W‘-’Bjﬁﬁr&w&%&ﬁ dQiine and 3-ethoxyphenylboronic acid

uoroPhenyflacetamide 30 (another side-product).

folkqwife theceHRPAIRSNIR ROGFBENT RPIE R LIE: ?.tf41g of the desired
LR patEbsv@s+abtained as a solid, containing some acetamide but the

R N ewas ygg%g perform the next synthetic step. LRMS: m/z 329, 331
%JJ{*. Retention time: 6.09 min WO 2008/8W6§%PCE/E§?%0103/0}_]746)%- 5

"HoWMINZRRNZDRORE ROy (0 =70 Hz, S ) S (S, ZR)a.1Hq, J=r o hz,

HR-63Leeizomy-3-flparahinhesyin43aminopsonicotinate

INTERMEDIATE 4

3-Fluoro-3'-methoxybiphenyl-4-amine

Obtained (35%) from 4-bromo-2-fluoroaniline and 3-methoxyphenylboronic acid following
the experimental procedure described for intermediate 1.

LRMS: m/z 218 (M+1)".

"H NMR (250 MHz, CDCl3) 8 ppm: 3.9 (s, 3H); 6.8 (m, 2H); 7.1 (m, 2H); 7.3 (m, 3H)

INTERMEDIATE 5

3'-Methoxy-3-(trif|uoromethoxy)biphenyl-4—amine

Obtained (56%) from 4-bromo-2-(trifluoromethoxy)aniline and 3-methoxyphenylboronic
acid following the eXperimentai procedure described for intermediate 1.

LRMS: m/z 284 (M+1)".

"H NMR (250 MHz, CDCls) 8 ppm: 3.8 (s, 3H); 6.8 (m, 2H); 7.0 (m, 1H); 7.1 (m, 1H), 7.3-
7.4 (m, 3H).

INTERMEDIATE 6

2,5-Difluoro-3'-methoxybiphenyl-4-amine

Obtained (84%) from 4-bromo-2,5-difluoroaniline and 3-methoxyphenylboronic acid
following the experimental procedure described for intermediate 1.

LRMS: m/z 236 (M+1)".
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A mixture of methyl 3-chloroisonicotinate (1.00 g, 5.83 mmol),
intermediate 1 (1.35 g, 5.83 mmol), Cs2C03(2.66 g, 8.16 mmol) and
Xantphos (0.68 g, 1.17 mmol) in dioxane (20 mL) 5 was stlrr
Waorﬁgrﬁg/g mésphere for 10 min. Then Pd2(dba)3 (0.53 g, 0. 58 T/pr()%%;m“m
added and the mixture stirred under &fyon atmosphere at 120C overnight.
The reaction mixture was filtered over Celite and washed with CH2C12.
Rejenlion 98 R0 WRcentrated and purified by column chromatography

eluting with EtOAc/hexane/Et3N (20/79/1) and the desired compound was
INPRIRINESAYie=51% 10 LRMS: m/z 367 (M-F1r. 1H NMR (250 MHz,

,CDCI3 9. 1H) s, 1W; 8.25 (d, J =5.3 Hz, 1H); 7.87 (d, J
3’5%‘%"%% S?Er?i]“f’ﬁémfggl% ﬂ’h 3 (d, J = 8.2 Hz, 1H); 7.26(s, 1H); 7.05
OtftiheH 166%% from &m)omczg(@dm&omﬁrzhmnﬁ Isthexgphenylberanis acid ;.
fol%d)n %M@M@RW@&&M@%@& for intermediate 1.

% qﬁé\/{n thoxybiphenyl-4-ylamino)isonicOtinate Obtained (57%)
LM -chloroisonicotinate and intermediate 4 following the

R@sp@wnﬁm%@ﬁn@@ﬁiwe described for intermediate 22. LRMS: m/z 353
(M+1).. 20 1H NMR (250 MHz, CDCI3) 6 ppm: 9.11 (s, 1W; 8.65 (s, 1H);

z, 1H): 7.72 (d, J = 5.2 Hz, 1H); 7.58-7.27 (m, 4H); 7.16
DTS

1W; 7.1 (t, J = 1.7 Hz, 1H); 6.9 (dd, J 8.2, J= 2.5 Hz, 1H);
2' :wsf (o' -@W%)/BHMM'ERME@ATE 24 25 Methyl

oﬁéﬁemmwé’w(mﬂmmenhmy)mnp&aenyjz—mgdmmmgtggmgbanﬁt@ronic acid
El\’ﬁ%v:é‘ (YRt t{%ﬁ&@é@&ﬂ%ﬂf&%@ﬁe@%ntermedlate 5

& ex erimental procedure described for intermediate 22
LFBM@AS?@%%@WMHM 1H NMR (250 MHz, CDCI3) 6 ppm: 9.44 (s,
R8s, 5L6Bmth 3 (d, J = 5.2 Hz, 1H); 7. 9 30 (d, J=4.9 Hz, 1H); 7.72

* o M-I e bE) 68698 T 82412 414 7By HT.071 (G BHY
@\%}}%%%803653)4(?% BHS- RM DIA‘-';I%E 25 Methyl
3-(3-fluoro-31-(trifluoromethoxAbipheny1-4-ylamin0)150n1cOtin3te WO

INOSRKHETRIERCT/EP2007/011401 - 25 - Obtained (92%) from methyl

%C%%%SRHWBH%%Q 2}5 edlateeag,fggowmg the experimental

rocedure described for in 22. LR m/z 407 (M+1)+
oo DT PR OB (ot 2% 4 G 7 BE g Dy ppaoni a0
fhlbhi g FBSdxh etimeh@Ihhro dedyrg deTing! (et istenmedi@qrh, 1H); 3.81 (s,
L%%JW;_%M@QL{}WE 26 3.-Ethoxy-5-fluoro-2-methylbiPhenyl-4-amine
Retention time: 6.54min
"H NMR (200 MHz, CDCl3) 3 ppm: 2.2 (s, 3 H); 3.7 (s, 2 H); 6.6 (m, 2 H); 7.0 (d, J=8.2 Hz,
1 H); 7.2 (m, 3H); 7.4 (m, 1 H).

INTERMEDIATE 10

3-Chloro-3'-(trifluoromethoxy)biphenyl-4-amine

Obtained (78%) from 4-bromo-2-chloroaniline and 3-(trifluoromethoxy)phenytboronic acid
following the experimental procedure described for intermediate 1.

LRMS: m/z 288 (M+1)"

Retention time: 7.12min

'H NMR (200 MHz, DMSO-Dg) & ppm: 5.6 (s, 2 H); 6.9 (d, J=8.6 Hz, 1 H); 7.2 (m, J=8.2
Hz, 1 H); 7.5 (m, 5 H).
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Obtained (80%) from 4-bromo-2-fluoro-5-methylaniline and

3-ethoxyphenylboronic acid 10 following the experimental procedure

described for intermediate 1. LRMS: m/z 246 (M+1). Retention time:
YOI 1 NMR (200 MHz, CDCI3) ppm: 1.4 (t, J=6.8 Hz, K HFBY ¢4

H)37(s 2H) 4.1 (q, J=7.0 Hz, 2 H)26:7 (d, J=9.0 Hz, 1 H); 6.9 (M, 4 H);
7.3 (m, 15INTERMEDIATE 27

ING Qlé réthy1-31-(trifluoromethoxy)bipheny1-4-amine Obtained
3-(3180d i3681NbLybiplbe Byiluoaemmenethylaniline and 3-

oé}g &%8 gmw 'B?&XH)Qr&ﬁb?o%ﬂﬁ@ﬂﬂ&’@@t%@@%@ﬁﬂ%@ﬁ% RERCRg

escribed for 20 intermediate 1. LRMS: m/z 286 (M+1)+ Retention time:
the, ORI EAANRETDHS RRSTREP BN EBISHS 2 (s, 3 H); 3.7 (s, 2 H); 6.7
LRMSIFe028a (+4)’ 6.9 (d, J=11.7 Hz, 1 H); 7.2 (m, 3 H); 7.4 (m, 1 H). 25

RNTERMRRIEFE 28 21,3-Difluoro- 50isoPropoxybipherW1 -4-amlne
Obtained (95%) from 4-bromo-2-fluoroaniline and

"HONNB X MR SPER B Rey RRSPonic St FAIBRirnd thé- diBerlihdnis 5 (s,

2 pl)o&ec(ufezde)sanbed foHptedediales8 HA0 HRMS: (ddzJZJMf(Mﬂ—)z 1 H) 7.5 (d,
Jjgeétmtl me: 6.67min NMR (200 MHz, CDC's) 5 ppm: 1.3 (d, J=6.2 Hz,

6 H); 3. 8 , 2H); 4.5 (m, 1 H); 6.8(m,3H); 7.0 (m, 1H); 7.2 (m, 2 H).

WO 2008/077639PCT/EP2007/011401 - 26 -
INTERMEDIATE 12

3'-Ethoxybiphenyl-4-amine

Obtained (91%) from 4-bromoaniline and 3-ethoxyphenylboronic acid following the
experimental procedure described for intermediate 1.

LRMS: m/z 214 (M+1)"

Retention time: 5.73min

"H NMR (200 MHz, CDCI3) & ppm: 1.4 (t, J=7.0 Hz, 3 H); 3.7 (s, 2 H); 4.1 (9, J=7.0 Hz, 2
H); 6.8 (m, 3 H); 7.1 (m, 2 H); 7.4 (m, 3 H).

INTERMEDIATE 13

3-Methyl-3'-(trifluoromethoxy)biphenyl-4-amine

Obtained (83%) from 4-bromo-2-methylaniline and 3-(trifluoromethoxy)phenylboronic acid
following the experimental procedure described for intermediate 1.

LRMS: m/z 268 (M+1)"

Retention time: 6.82min

'H NMR (200 MHz, CDCls) & ppm: 2.2 (s, 3 H); 3.7 (s, 2 H); 6.7 (d, J=9.0 Hz, 1 H); 7.1 (m,
J=7.8 Hz, 1 H); 7.4 (m, 5 H).

INTERMEDIATE 14

3-Chloro-3'-methoxybiphenyl-4-amine

Obtained (87%) from 4-bromo-2-chloroaniline and 3-methoxyphenylboronic acid following
the experimental procedure described for intermediate 1.

LRMS: m/z 234 (M+1)"

Retention time: 6.44min
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3,5-Difluoro-3'-_methoxybipheny1-4-amine Obtained (91%) from
4-bromo-2,6-difluoroaniline and 3-methoxyphenylboronic acid following

the experimental procedure described for i [ X
whe expe | proc or intermediate 1. LR 6
33 E%etention time: 6.34min 1H NMR (200 MHz, wc‘i&%%‘é%@@ém

I(§I1T2E|I;€I)I\;/IE.E9)I§+3 g); 6.9 (m, 1 H); 7-84m, 4 H); 7.3 (t, J=8.0 Hz, 1 H)
E 30 10 5-Fluoro-3'-methoxy-2-methylbiph -4-
‘H@M&ﬁ%QP(@b%)qﬂﬁh)ziilﬁﬂsﬂﬁ&%iﬁuBﬂals‘ir%ﬁ?h% ﬁ\g et 2 7P B 7.3
(m3ameihoxy@hemydtesonid)acid following the experimental procedure
geosgrlt_)e(i for intermediate 1. LRMS: m/z 232 (M+1)* Retention time:
.00min 15 1H NMR (200 MHz, DMSO-D6) 6 ppm: 2.1 (s, 3 H); 3.7 (s, 3
INHERMERADENS 6.6 (d, J=9.4 Hz, 1 H); 6.8 (m, 4 H); 7.3 (¢, J=7).8 Hz,(sl’ H)

3'JMTfEBMEBM65&)3§LfMetbﬁéh.ehw&-a?nimethylnicotinate 20 To a solution of
0 "L'ge'é%ék?,}*ff? %%Zdﬁf}!%%ﬂz- PalGikdeOR G A AaMNShHARRA(RNF:4,4,5,5-
. olj, methylboronic amd,%:’ﬁg, 5.26mn10|) and .
tetm@ﬂbﬂé@%ﬁ&ﬁﬁﬁf@"(‘@ﬁ?ﬁ?m m?nedwefﬂr?&ﬁgn%rf)v&gfjeurrfldg%cf%?grﬁ D
inténeletiairagen atmosphere was added Pd(OAc)2 (0.04g, 0.18mmol). The

ng\kg:umz%a mg{?d at 100C overnight under nitrogen atmosphere. The
reaction mixture was then cooled to room temperature and concentrated

Reteptiariieing: 240 acetate was added to the residue and this organic
"HayRIRN@S 0N G Do) Waten; ISihés, dridl &9t MgEDS, Htetdd): "h% {1 HL 7

solven orate r uum to vyield the desi

(m } 1LE Lqted,underyvae y e desired product as a yellow

oil. glé??;@% LT—‘QMS: rniz 186 (M+1)+ Retention time: 4.84min 30y
INTERMEDIATE 32 2-Chloro-5-methYlnicotinic acid Intermediate

INiERAEYIATELTAMOI) was dissolved in MeOH (2m1) and 2N NaOH solution
A e m—

TR 13 UL ORISR DA G o e (1676 Bmmo)
2R008/ATTH39BG BIEPZOOY) (1 2ggienef20. ml) was added dropwise dimethyl sulphate
(0.47g, 3.70mmol). The mixture was heated to reflux overnight and then concentrated.
Ethyl acetate was added to the crude and washed twice with 4% solution of NaHCO; and
brine. The organic phase was then dried over MgSO, and concentrated in vacuo to afford
0.4 g of solid beige pure enough for the next synthetic step. Yield= 36%

LRMS: m/z 339 (M+1)".

Retention time: 7.02 min

INTERMEDIATE 17

Methyl 2-(3,S—difluoro-3'-hydroxybiphenyl-4-yiamino)nicotinate

Obtained (52%) from 2-(3,5-diﬂuoro-3‘-hydroxybiphenyl~4-yiamino)nicotinic acid following
the experimental procedure described for intermediate 16.

LRMS: m/z 357 (M+1)".

Retention time: 6.26min

INTERMEDIATE 18

Methyl 2-(3-f|uoro-3’-(2,2,2-trifluoroethoxy)biphenyl-4-ylamino)nicotinate

A mixture of intermediate 16 (0.36g, 1.06mmol), 2-bromo-1,1,1-trifluoroethane (0.26g,
1.6mmol) and potassium carbonate (0.29g, 2.13mmol) in DMF was stirred at 120°C under
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water. The organiq layer was separated, dried over magnesium sulphate
and concentrated in vacuum to yield the desired product as a white solid.

Yield=94% LRMS: m/z 172 (M+1)+ Retention time: 3.25mi
W -0 : 3.25min H NM
L3 BMS0-D6)5 ppm: 2.2 (s, 3 H); 7.6 (d, J=2.53 Hz‘:%Tﬁf;zg’.?ﬁ(ldj‘”l

%=é5(3 Hz, 1 H) INTERMEDIATE 33#ethyl
-(3'-(cyclopropylmethoxy)-3.5-diflu0rObiph -4- IcOf]
o TS RSN SRR E? AL ALS QLA B FoAS

_ atan
(zxe)xpsaemmwomermmmwamawmw@reams.bﬂm%i%gfvég 9S04
an%grﬁggg%%gng&%m?}ﬁ%mmEQQ#MW%M&%“@&M (10% EtOAc in

- -2-(3'- xy-3,5-difluorobiphenyl-4-ylam1. iC [ id A
hexaRgsR " 9&%8—%—'&% STRRESH Sa%i%%fﬁigﬁ%.g%]rﬁ?no )1{1%Ir(1:t(§r$rl1ediate
LRMS InDg 4210Mm0l) and p-toluenesulfonic acid (0.5g, 2.42mmol) in water

RN thvas eateghovernight at 110C under nitrogen atmosphere. The
reaction mixture was cooled to room 20 temperature and a precipitate was
formed. The solid formed was filtered, washed with hot water and then

|NNERM_&EIM@3R-Q The solid was finally washed with diisopropylether and

WIEH 5 RO M MBS 1)

1 Jme: 7.52 min IAT ; ;

O A A A RS 2 % QAR 0S SaomaS e e

profdine deg3vedffoninigtalpiEitaté: 30 and 5-bromo-2-chloronicotinic acid

Lﬁg}igmﬂpg ibe @xperimental procedure described for intermediate 34. 30
Ré%%ép/%@ 84%%('\/“'1)" Retention time: 7.98 min INTERMEDIATE 36

o -¢yclopropozybenzene WO 2008/077639PCT/EP2007/011401
INTERMEDIATE 20
Viethyl 2-(3’-cyclobutoxy-S,S-diﬂuorobiphenyl-4-ylamino)nicotinate
Obtained (26%) from intermediate 17 and bromocyclobutane following the experimental
procedure described for intermediate 18.
LRMS: m/z 411 (M+1)".

Retention time: 7.53 min

INTERMEDIATE 21

2-(4-Bromc-2,6-diﬂuorophenylamino)nicotinic acid

A mixture of 2-chloronicotinic acid (1.6g, 10.15mmol) and 4-bromo-2,6-difluoroaniline
(3.24g, 15.58mmol) in acetic acid (40ml) was heated overnight at 130°C under nitrogen
atmosphere. The mixture was cooled to room temperature to give a precipitate. The
mixture was filtered, and the solid was rinsed with acetic acid to afford 2-hydroxynicotinic
acid (side-product). A second solid precipitate when the filtrate was partially concentrated
to give another precipitate which corresponds to N-(4—bromo—2,6—diﬂuorophenyl)acetamide
(another side-product). Finally the filtrate was concentrated to dryness and 3.14g of the
desired compound was obtained as a sofid, containing some acetamide but the mixture
was used to perform the next synthetic step.

LRMS: m/z 329, 331 (M+1)".

Retention time: 6.09 min
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A mixture of 3-bromophenol (2.4g, 13.9mmol), bomocyclopropane

(6. 66m1 83mmol) and potassium carbonate (9.6g, 69.5mmol) in DMF
w&% was heated at 180C in a microwave oven for 8 hours, The reaction

iR WM diluted with a mixture of diethylether and water. ‘%“F{B"&P&Z{N&“"‘

layer was separated, washed with waté#,-brine, dried 5 over Na2S04,

filtered and evaporated. An oil was obtained, 2.87g, with a purity of 81%.
INTRRMER B2 was used for the next reaction. Retention time: 6.91
MetAyl B[ ERMEDHF LD APhenyl-4-ylamino)isonicotinate

A%n@t&éé%?Rﬁ@f?x??%ﬁ!&?d?b!&r%c%tﬁwaﬁé?@@st%s%%8@!9?@&%&&@@@ A.35g, 5.83

mixture of intermediate 3 9mmol), bis(pipacolato ron
munalsseEQrktriS)Safid %B%ﬁ‘é’é e fé)‘%g éz‘ni? §P8U‘§° mL)
vaioxamed wadestirged aimazsphitredent amosmm&aﬁquem 53 g 0 58 mmol) was

2RGS2HPRE HRAf (P PuePIrgd ﬁlsma@@@t TH® cesvlingrkSTRsHEtion

was heated at 100C for 3h. The cr de W, f|| red.over ellte was
rHrBIwRS Lo WL S LR T NGRS ?&dﬂ%&% LFQ $ trate was oncenl?ra(éed

e res
anbtammdmpmmfembynwersehpmsm@mmﬂwamyr@@a@ 0@9#@11) and

LRSI ANUMAR N i 0% (0 100% o
AcN/MeOHgllélZﬁ The desired product was obtained as a yellow oil.
LAMB &3 R/IS m/z 261(M+1)t. Retention time: 7.23 min

'INTERNEDMAE GBS S-diftwars-26rrethylbiPhényitin-8fidd. 25GbtdietH): 7.87
ﬁg%%)é@ﬁ‘z“#ilr})m‘?z?ﬁaél Moa@rﬁmgbyﬁelbmewd Rhemdheramis age (dd, J =

s R o s S AT e e

5-bromo-2-(2,5-difluoro-31- methOxyblphenyl -4-ylamin0)fl1cO nic acid
IRBERRRLH( K&%@:@rom intermediate 6 and 5-bromo-2-chloronicotinic acid

e e B i L e
@mmnubts‘t’%h)efrwmqrmw mqmemmeta@wmﬁpﬁd*ate 4 following the
&ShaienioydeRioRydasbRatRr intermediate 22.

LRMS: m/z 353 (M+1)".

"H NMR (250 MHz, CDCl) & ppm: 9.11 (s, 1H); 8.65 (s, 1H); 8.1 (d, J = 4.9 Hz, 1H); 7.72
(d, J = 5.2 Hz, 1H); 7.58-7.27 (m, 4H); 7.16 (d, J=7.4 Hz, 1H); 7.1 (t, J = 1.7 Hz, 1H); 6.9
(dd, J = 8.2, J= 2.5 Hz, 1H); 3.96 (s, 3H); 3.87 (s, 3H).

INTERMEDIATE 24

Methyl 3-(3‘-methoxy-3-(tfiﬂuoromethoxy)biphenyl-4-ylamino)isonicotinate

Obtained (76%) from methyl 3-chloroisonicotinate and intermediate 5 following the
experimental procedure described for intermediate 22.

LRMS: m/z 419 (M+1)".

'H NMR (250 MHz, CDCl3) & ppm: 9.44 (s, 1H); 8.95 (s, 1H); 8.3 (d, J = 5.2 Hz, 1H); 7.9
(d, J = 4.9 Hz, 1H); 7.72 (m, 3H); 7.63 (m, 1H); 7.32 (d, J = 8.2 Hz, 1H); 7.27 (m, 1H); 7.07
(d, J = 9 Hz, 1H); 4.12 (s, 3H); 4.03 (s, 3H).

INTERMEDIATE 25
Methyl 3-(3-fluoro-3'-(trifluoromethoxy)biphenyi-4-ylamino)isonicotinate
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Obtained (99%) from methyl 5-bromo-2-chloronicotinate and
cyclopropylboronic acid following the experimental procedure described

for intermediate 31. LRMS: m/z 212 (M+1)+. 10 Retention time; 5.4 :
“&IW:JHMES)IATE 41 2-chloro-5-cyclopropylnicotinic acid 15%& ang%%i%m

(65%)_ from intermediaﬁe 40 following #¥% experimental procedl_Jre _
O OB (i BT Sehrmsonicotnite and iNtermea g 5 RN Bie
eéfirbeotalp R G difie desoribey fanie T Bagtadgopylnicotinic acid Obtained
LErSonfromigimediate 41 and 4-bromo-2.6-difluoroanline following the

experimental procedure descri or jptermediate 34. MS; i/ )
AW FORO AT S8 A oy SV, 1h; 758
(2,3 549 knro-3:-Ta oL ip iy T-a84mirlé G- &btaided: (60%) from

4-bromo-2,3,6-trifluoroaniline and 3-methoxyphenylboronic acid following

the experimental procedure described for intermediate 1. LRMS: m/z 254

‘Y%ﬁ#ﬁl@t@ﬁﬁ&n time: 6.45min WO 2008/077639PC T/FP2007/011401 -

338thtXFERMGIDIZTE Y Hiphenyi-4 @nifuoro-3-methYlaniline To a

O(?R%'&{' @os 'ﬂggﬁ‘qf-%ﬁrﬁbeimamlF%éﬁWIMiﬁmm) 3Fbﬂﬁﬁ<t§rpram'§zlboro|;\ic acid
50m1) was 5 added dropwise a solution mimgl 97m1, 38.4mmo

f?HO%%%éwgc‘?épﬁWT P B%&a”fﬁe ?%(z"arc'l:bt%jr:? grﬁ)&?ure Wgstest?i'rred for 1 hour

LEnSthetz Ba6idt10 water/ice. A solid was filtered, washed with water and

rElisshish @Macsweayen. 6.3g of a black solid were obtained (yield=81%).
R O S e, O s i m: 1.4 (1, J=6.8 Hz, 3 H); 2.2 (5, 3 H) 3.7 (5, 2 H) 4.1 (a,

J=7.0 Hz, 2 H); 6.7 (d, J=9.0 Hz, 1 H); 6.9 (m, 4 H); 7.3 (m, 1 H)

INTERMEDIATE 27

5-Fluoro-2-methyl-3'-(trifluoromethoxy)biphenyl-4-amine

Obtained (92%) from 4-bromo-2-fluoro-5-methylaniline and 3-
(trifluoromethoxy)phenylboronic acid following the experimental procedure described for
intermediate 1.

LRMS: m/z 286 (M+1)"

Retention time: 6.96min

TH NMR (200 MHz, CDCl3) & ppm: 2.2 (s, 3 H); 3.7 (s, 2 H); 6.7 (d, J=9.0 Hz, 1 H); 6.9 (d,
J=11.7 Hz, 1 H); 7.2 (m, 3 H); 7.4 (m, 1 H).

INTERMEDIATE 28

2',3-Difluoro-5'-isopropoxybiphenyl-4-amine

Obtained (95%) from 4-bromo-2-fluoroaniline and 2-fluoro-5-isopropoxyphenylboronic acid
following the experimental procedure described for intermediate 1.

LRMS: m/z 264 (M+1)"

Retention time: 6.67min

H NMR (200 MHz, CDCl;) & ppm: 1.3 (d, J=6.2 Hz, 6 H); 3.8 (s, 2 H); 45 (m, 1 H), 6.8
(m, 3H); 7.0 (m, 1H); 7.2(m, 2 H).

INTERMEDIATE 29
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INTERMEDIATE 45

(24(4 l;romo -2,6-difluoro-3-methylpherwiamino)nicotinic acid  Obtained
6%) from intermediate 44 and 2-chloronicotinic acid following the
VEXPURERTAI 15 procedure described for intermediate 34. L?ﬁ\%@l’ Aipz/011401
343,345 (M+1)+. Retention time: 6.503%in INTERMEDIATE 46 20

2-(4-bromo-2,6-ditluorophenylamino)-5-chloronicotinic acid Obtained
3(@@9@}‘#&734%%&2'8'&%’0‘?@%!”% and 2,5-dichloronicotinic acid

Oetiawinmive) espedimentelpatitdomeitrse Hhe 4-foetimeypiedidberdaic acid

RMS: mu z 3 + i INTERMEDIATE
9 Vﬂ%géhg havAl u%fr?oé 354 %@H@ﬁ?&ﬁ%ﬁ%%ﬁ@ %g)ygbtalned (91%)

LiRI: A0k 8R%0U8:3 5, 6-tetrafluoroaniline and 3-methoxyphenylboronic acid
Rekpuingithe esparimental procedure described for intermediate 1. LRMS:

D AR 50 Bl o o m 17 m 473

G(ﬂﬁjﬂ?@ﬂﬁ@nylam|no)|son|cot|nate Obtained (34%) from methyl 3-chloro
sonicotinate and 2-fluoroaniline following the experimental procedure

ﬁgﬁ\%’%ﬂé a t@rmedlate 22.5 LRMS: m/z 247 (M+1)' INTERMEDIATE

romo-2-flugrophen Iaml g)%lsonlcotlnate 10 Obtained

W)B)'cfrén'?‘ﬁf@?ﬂe?f%%qm gHAR S perimental procedure
olstsrrdac@ddor) |ﬁmmaﬁmwm@mmywlam@smqm?thoxyphenylboronlC acid

following the experimental procedure described for intermediate 1.

LRMS: m/z 232 (M+1)"

Retention time: 6.00min

"H NMR (200 MHz, DMSO-Dg) & ppm: 2.1 (s, 3H); 3.7 (s, 3H); 5.1 (s, 2 H); 6.6 (d, J=9.4
Hz, 1 H); 6.8 (m, 4 H); 7.3 (t, J=7.8 Hz, 1 H)

INTERMEDIATE 31

Methy! 2-chloro-5-methylinicotinate

To a solution of methyl 5-bromo-2-chloronicotinate (1.05g, 4.19mmol), KsPO, (2.95g,
13.90mmol), methylboronic acid (0.32g, 5.26mmol) and tricyclohexylphosphine (0.11g,
0.39mmol) in toluene/water (16mil/0.8ml) under nitrogen atmosphere was added Pd(OAc).
(0.04g, 0.18mmol). The mixture was heated at 100°C overnight under nitrogen atmos-
phere. The reaction mixture was then cooled to room temperature and concentrated in
vacuum. Ethyl acetate was added to the residue and this organic layer was washed with
water, brine, dried over MgSOy, filtered and the solvent evaporated under vacuum to yield
the desired product as a yellow oil. Yield=87%

LRMS: m/z 186 (M+1)"

Retention time: 4.84min

INTERMEDIATE 32

2-Chloro-5-methylnicotinic acid

Intermediate 31 (0.38g, 1.81mmol) was dissolved in MeOH (2ml) and 2N NaOH solution
was added (1.81ml, 3.62mmol) and the mixture stirred at room temperature for 2 hours.

The reaction mixture was concentrated to dryness and the residue redissolved in EtOAc/
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1H NMR (250MHz, CDCI3) 5 ppm: 3.9 (s, 3H); 7.3 (m, 3H); 7.7 (d, J=7.5
Hz, 1H); 8.1 (d, J=7.5 Hz, 1H); 8.5 (s, 1H); 9.0 (s, 1H). 15
INTERMEDIATE 50 Methyl

“@@ﬂ?@ﬂf&f’%-:{-ﬂuorobipheny1-4-ylamin0)isOnlcOtinate 65%}‘%80(%%31
from intermediate 49 and 2-chlorophéhyiboronic acid following the 20

experimental procedure described for intermediate 1. LRMS: m
W@M‘I']Tj?QN'HEFiMEBfN@ ﬁpmgﬂ,ﬁ,pried over magnesium sulphate ézn(:i)’ >/

comtaieneonToReXyIBhik hieslyddpipidumired) b ohitoslateY RIS ined
Lé%@%gromjram[@ediate 50 and
° - -pyéppropox phenyl)-4,4,5,54etramethyl- 1,3,2-dioxaborolane

Rl Ertse=5PBImental procedure described for intermediate 1. LRMS:
THNMBZ @ YMK)Y RasoHing dippen: 22455 130 PREPAR AT IDN BXAMPIES2.53

H%JESA%IPLE 1 2-(3-Fluoro-r-methoxybipheny1-4-ylamino)nicotinic acid 35
008/077639PCT/EP2007/011401 - 32 - A mixture of

2-chloronicot_inic ac_id (4.869g, 30.89mmol) and intermediate 4 (10.06g,
IMHEERAEmIRD n3acetic acid (160m1) was heated overnight at 130C under

N%{#?e%gﬁm%gggyHﬁﬂgfﬁuﬁg-mmeFﬁ,@ﬁ?ﬁeﬁﬂlﬁ%m%%mcotinate

_ L precipitate was f d. Il '
Qtare (HShEETNPECERE a1 ARAIST i B B B I Ve Cepg
pRtRIuéialele6B86 fatnkiR(REOMHZz, CD30D) 5 ppm: 3.9 (s, 3H); 7.0 (m,

L%jnﬁ%é%(ﬂ),;g.gll (t, 1H); 7.71 (m, 3H); 8.15 (dd, J=6.05, 1.76 Hz,
-1); 8. L J=7.61, 1. _ : i
T e 83 (c, I 76 Hz, 1H). LRMS: m/z 339 (M+1)+. Retention

INTERMEDIATE 34

5—bromo-2-(3'-ethoxy-3,5-diﬂuorobiphenyl-4—ylamino)nicotinic acid

A mixture of 5-bromo-2-chioronicotinic acid (1.42g, 6.01mmol), intermediate 21 (1.0g,
4.01mmol) and p-toluenesulfonic acid (0.5g, 2.42mmol) in water (10ml) was heated
overnight at 110°C under nitrogen atmosphere. The reaction mixture was cooled to room
temperature and a precipitate was formed. The solid formed was filtered, washed with hot
water and then with cold MeOH. The solid was finally washed with diisopropylether and
dried in a vacuum oven. Yield=63%.

LRMS: m/z 449, 451 (M+1)".

Retention time: 7.52 min

INTERMEDIATE 35
5-bromo-2-(S-ﬂuoro—3'-methoxy-Z-methylbiphenyl-4—ylamino)nicotinic acid
Obtained (73%) from intermediate 30 and 5-bromo-2-chioronicotinic acid following the
experimental procedure described for intermediate 34.

LRMS: m/z 431,433 (M+1)".

Retention time: 7.98 min

INTERMEDIATE 36

1-bromo-3-cyclopropoxybenzene
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10 EXAMPLE 2 2-(3.-Ethoxy-3-fluorobiPherw1-4-ylamino)nl1cOtlnic acid

Obtained (43%) from 2-chloronicotinic acid and intermediate 1 following

the exBerlmentaI 15 procedure described in example 1. 1H NMR (400
YARYIBIEO-Da) 5 ppm: 1.4 (t, J=6.9 Hz, 3 H); 4.1 (q, J=6. é’WéEéz?ﬂi{"é?é“’

(Hd) J7rfg,z|z718H) 7.0 (in, 1 H); 7.2 {@83=1.7 Hz, 1 H): 7.3 (d, J=7.8 Hz, 1
Hz, 1 7.5 d J=8.3Hz, 1H = .
A, & e EReTE 607 (SR PR I D) and
pdREsRI3 dAdochate RGN Bostimet) thIMRAI(T G AMRINERed at 180°C in a
m%é%?x%é%ﬁ Jor B usread el heRUides BDRIORIE mAtles Sy
0 chioronico
oy R A A SOE AR YA R SRS Mo V2K, e, aried

oRMSH)SIB5), Sltepsd :andedhodatBd A, BikvasioblipiTed, (3 87g switiHe purity) of 81%.

TR G e 4 201 1D 00
V4
RR@(E%W‘&T% 17'8@ min EXAMPLE 4 35 : miz 393 (M+1)+

2-(3'-Ethoxy-3-(trifluoromethoxy)bipheny1-4-ylamino)nicotinic acid WO
¢POR(MEBRZYPSTIEP2007/011401 - 33 - Obtained (18%) from

2 eGP SRR TSR Lo RN Y00 PR STD-06) S pprn:
1.4 (t,J=7.0Hz, 3 H); 4.1 (q, J=7.0Hz, 2 H); 7.05 (m, 2 H); 7.3 (m, 3 H);
Alre Ame%ﬁ"ﬂte%w?eﬁﬁtelald)(z%‘ig o @M,Q}i@piﬂﬁ%ﬁﬁiﬂoﬁh (41845} 8.4mmol)
a|r_1|d plﬁli\;l\sﬂsnunr\n e/%e%]}? @:ﬂ 2g, 32. r%en[u]cgll()) %d?o@é mQane, was stirred under nitrogen
atmosphere and then PdCl.dppf.CH2Cl; (0.5g, 0.55mmol) was added. The reaction
mixture was heated at 100°C for 3h. The crude was then filtered over celite, washed with
dioxane and evaporated under reduce pressure. The residue obtained was purified by
reverse-phase chromatography eluting with a gradient of water and AcN/MeOH (1/1)
(from 0% to 100% of AcN/MeOH(1/1)). The desired product was obtained as a yellow oil.
Yield=55%.
LRMS: m/z 26 1(M+1)".

Retention time: 7.23 min

INTERMEDIATE 38
3,5-difluoro-2-methylbiphenyi-4-amine

Obtained (92%) from 4-bromo-2,6-difluoro-3-methylaniline and phenylboronic acid
following the experimental procedure described for intermediate 1.

LRMS: m/z 220 (M+1)".

Retention time: 6.73 min

INTERMEDIATE 39

5-bromo-2-(2,5-diﬂuoro—3'-methoxybiphenyl-4—ylamino)nicotinic acid

Obtained (78%) from intermediate 6 and 5-bromo-2-chloronicotinic acid following the

experimental procedure described for intermediate 34.
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10 EXAMPLES
2-(31-Methoxy-3-(trifluoromethoxy)biPheny1-4-ylamino)nicotinic acid
Obtained (14%) from intermediate 5 and 2-chloronicotinic acid followin

g
WS Wk ental procedure described in example 1. 15 LRMSVRIZ %5 1401
(WO'. Retention time: 7.44 min EXAM#ELE 6

2-(2,5-Difluoro-31-methoxybiphany1-4-ylamino)nicotinic acid 20 Obtained
LRIMS o) Hofs dtéprifddiibte 6 and 2-chloronicotinic acid following the

Rextomentalprocadure described in example 1. 1H NMR (200 MHz,
DMSO-D5) 5 ppm: 3.8 (s, 3H); 7.0 (m, 4 H); 7.4 (t, J=8.0 Hz, 1 H); 7.6
(dd, J=12.1, 7.4 Hz, 1 H); 8,3 (dd, J=7.8, 2.0 Hz, 1 H); 8.5 (dd, J=4.7, 2.0

INFERMEP B E40dd, J=13.7, 7.0 Hz, 1 H); 11.0 (s, 1 H). LRMS: miz 357

Madr)2-Eteteatiayidioprapyninatiete\MPLE 7 30
2-(31-Ethoxy-2,5-difluorobiPherwl-4-ylamino)nicOtinic acid Obtained (36%)
from intermediate 7 and 2-chloronicotinic acid foIIOV\gnC%(%e ex&grimental

prop

QhaeduRe e Sam R TV ERARBIE 1 Chlgegnicotinate an orenic acid

RO TS 3ROTHNRE POtEd 4 escBded It NieMR¢2BEMHZz, DMS0-06) 8
LRRRR: &4 @495z, 3 H); 4.1 (9, J=6.9 Hz, 2 F1); 7.0 (m, 4 H); 7.4 (t,
J=7.8 Hz, 1 H); 7.6 (dd, J=12.3, 7.2 Hz, 1 H); 8.3 (dd, J=7.4, 2.0 Hz, 1 H);
Rentien 26: 6460y 1 H); 8.7 (dd, J=13.7, 7.0 Hz, 1 H); 11.0 (s, 1 H).
LRMS: m/z 371 (M+1)+. 5 Retention time: 7.51 min EXAMPLE

IRTERMERAIG a-31-methoxybiPhenyl-4-ylamino)n1cOtlnic acid 10
Obtained (31% fron] inte medigtg 8 and 2-chloronicotinic acid following
R R A EIART YR § 85 ibed in example 1. 1H NMR (200 MHz,

DMSO-D6): 6 ppm 3.9 (s, 3 H); 7.1 (m, 4 H); 7.4 (m, 2 H); 8.3 (dd, J=7.8,

BothliZd 165%)8r5rkdBedmddatd SoHaicliny; tReleftpekiBed talzorbdeiuidd@cribed for
J=2.7Hz, 1H). 15 LRMS: m/z 357 (M+1)4.

intermediate 32.

LRMS: m/z 198 (M+1)".

Retention time: 4.29 min

INTERMEDIATE 42

2-(4-bromo-2,6—diﬂuoropheny!amino)—5-cyciopropylnicotinic acid

Obtained (65%) from intermediate 41 and 4-bromo-2,6-difluoroanline following the
experimental procedure described for intermediate 34.

LRMS: m/z 369,371 (M+1)".

Retention time: 7.06 min

INTERMEDIATE 43
2,3,5-trifluoro-3'-methoxybiphenyl-4-amine

Obtained (60%) from 4-bromo-2,3,6-trifluoroaniline and 3-methoxyphenylboronic acid
following the experimental procedure described for intermediate 1.
LRMS: m/z 254 (M+1)"

Retention time: 6.45min
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Retention time: 7.04 min EXAMPLE 9

2-(2-Methyl—31-(trif|uoromethoxy)biPheny1-4-ylaminO)licOtinic acid 20
WOthalneo7I 61%) from intermediate 9 and 2-chloronicotinic acid followin

Ré g%%r? ental procedure described in example 1. 1H NM&Y%&OMMZ{N]

Cchsg: 88ppEn 2.3 (s, 3H); 6.8 (dd, J3%:8, 4.7 Hz, 1 H); 7.2 (m, 4 H) 7.5

m, : 8.4 (m, 2 H); 10.0 (s, 1 H) 25 LRMS: miz 389 (M+1)+. i
INFREME %%XAI\/?PLE 1c() ) (Ve Retention
4-DriGrickicsaliBiigtotitiorethgidmilinibiPherwl-4-ylaminO)nicOtinic acid 30

Obtained (44%) from intermediate band 2-chioron cotinic acid following

the experimental procedure d ibed | le 1. \
R e T A
added<Popwiss 4 $8)uBn ¢fitrQimines( 1290 Zz38.4myme!bindgetieacid o10n),at55°C.
ThE 881 FBdrS bl gtirkdd Yol 9 Kol shdtheM\dured to water/ice. A solid was

fi é%gg :]%78;%%?] @%él’\/y%lt:% %(r)\é/ '%'\%'9‘4 &ﬁé Jf%%hL§'MnS Brgézof'g%lg\éw g'gﬁ'd were

oBt¢Brdloets- 331 %thoxybipherwl-4-ylamino)nicotinic acid Obtained (48%)

REURHeediatinll and 2-chloronicotinic acid following the experimental
procedure described in example 1. 1H NMR (200 MHz, CDCI3): 6 ppm
1.5(t, J=6.9.0 Hz, 3H); 4.1 (9, J=6.9 Hz, 2 H); 6.9 (m, 10 2 H); 7.1 (m, 2

INNERBEDIATB 49z, 1 H); 7.5 (dd, J=8.6, 2.0 Hz, 1 H); 7.7 (d, J=2.3 Hz, 1

2HE Bk dHiRiot B3I HRetnbilibdyidehideyhieoiicHid H); 8.7 (d, J=9.0
Hz, 1 H); 10.5 (s, 1 H) LRMS: m/z 369 (M+1)4

Obtained (46%) from intermediate 44 and 2-chloronicotinic acid following the experimental

procedure described for intermediate 34.
LRMS: m/z 343,345 (M+1)".
Retention time: 6.50 min

INTERMEDIATE 46
2-(4—bromo-2,6-diﬂuorophenylamino)-S-ch!oronicotinic acid

Obtained (36%) from 4-bromo-2,6-difluoroaniline and 2,5-dichloronicotinic acid following
the experimental procedure described for intermediate 34.
LRMS: m/z 363,365 (M+1)"

Retention time: 7.09min

INTERMEDIATE 47
2,3,5,6-tetrafluoro-3'-methoxybiphenyl-4-amine

Obtained (91%) from 4-bromo-2,3,5,6-tetrafluoroaniline and 3-methoxyphenylboronic acid

following the experimental procedure described for intermediate 1.
LRMS: m/z 272 (M+1)"
Retention time: 6.49min

INTERMEDIATE 48
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Retention time: 7.57 min 15 EXAMPLE 12
2-(3-Methyl-3t-(trifluoromethoxy)biPhenyl-4-ylamino)nicOtil acid Obtained

“ﬂéjz(@/grlgm intermediate 13 and 2-chloron cotinic acid folllc\)/I Eg’é%ﬁﬂ/l 11401

experimen ital 20 procedure described in example 1. 1H N
CDCI3): 6 ppm 2.4 (s, 3 H); 6.8 (m, J31.8, 4.7 Hz, 1 H); 7.2 (m, J= 1.6 Hz,

1H):7.3(m,1H);7.5(m,4H):8.2(d J=9.4Hz, 1H); 8.3 (dd, J=7.8, 2.0
Q‘Vi?q()z %(88?‘8“&'%“5‘8’#?“??{} i%o (s, 1 H). LRMS: m/z 389
(M+1)+ 25 Retention time: 7.62 min EXAMPLE 13

obtkh 9&&?%ommm@fauis&Mmm@ﬂn@mmmm.a@fammgeche
(36% from |nte 493?

chloron ic acid following the
of f%{PB? edur {8&ErPe ‘Bt?rﬁ”é?(%?ngpwl 1H NMR (200 MHz,
Laxmslexyzaﬁ)wgig (s,3H);6.9(m, 2H); 7.1 (m, 2H); 7.4 (m, 1 H); 7.5
(dd, J=8.6, 2.3 Hz, 1 H); 7.7 (d, J=2.0 Hz, 1 H); 8.4 (dd. J=7.8, 2.0 Hz, 1

I%ﬁ%&%gQ 2.1 Hz,1H);8.7(d, J=8.6 Hz, 1 H); 10.5 (s, 1 H). 35
l (M+1) WO 20081077639PCT/EP2007/011401 - 36 -
Mréhyhiidériramor2sueiaripyiaripo}igonicotinate
2-(3c(Difluoromethoxy)-3-fluorobiphenyl-4-ylamino)nicotinlc acid 5

qcﬁ t%'??g g) 3 SATamLind f&@%%@%go@%%% cRRrpRiRliNifasR dOlavdmskd for

) tal procedure described in example 1. 1H NMR (200
inredias-D6): 5 ppm 7.0 (dd, J=7.6, 4.7 Hz, 1 H); 7.2 (d, J=7.8 Hz, 1

LRI Pk, F27428 e hH); 7.6 (m, 5 H); 8.3 (dd, J=7.8, 2.0 Hz, 1 H); 8.5

gj%g%ﬁgete Irgi)%{r_rl‘?g%? %m X%B\/I ;IF?Ll_ng}SG,ﬁS(a e HEN) B,
@d@dﬂbtﬁ&é@»%b&@dﬁ)ﬁ&hl 4- ylamlno)nlcotlnlc acid

INTERMEDIATE 50
Methyl 3-(2'-chloro-3-fluorobiphenyl-4—ylamino)isonicotinate

Obtained (29%) from intermediate 49 and 2-chlorophenylboronic acid following the
experimental procedure described for intermediate 1.
LRMS: m/z 357 (M+1)".

INTERMEDIATE 51
Methyl 3-(3'-cyclopropoxy-3-ﬂuorobiphenyl-4-ylamino)isonicotinate

Obtained (56%) from intermediate 50 and 2—(3-cyciopropoxyphenyl)-4,4,5,5—tetramethy!~
1,3,2-dioxaborolane following the experimental procedure described for intermediate 1.
LRMS: m/z 379 (M+1)"

Retention time: 7.44min

PREPARATION EXAMPLES

EXAMPLE 1

2-(3-Fluoro-3'-methoxybiphenyl-4-ylamino)nicotinic acid
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Intermediate 19 (0.28g, 0.63mmoi) was dissolved in MeOH (10m1) and 2N
NaOH (2m1) was added. The mixture was stirred overnight at room

temperature. The reaction mixture was concentrated and purified b
% P§@7ﬁﬁ%?se column chromatography to afford the 20 desﬁgy%l}vf‘ﬂ%}i‘al
as a yellow solid. Yield=12% LRMS:-#2z 379 (M+1). Retention time: 7.68

min  NMR (200 MHz, CD30D): S ppm 1.8 (m, 2 H); 2.1 (m, 2 H); 2.5 g
Am)vw.pf@mmom‘%%ﬁﬁ%%% G eamoH anekivisimssie 41598 (.
4838 rAnkdn), i it REIANBIE Wés heated overnight at 130°C under nitrogen
-(3-Fluoro=31-(2. 2. 2-tri o) i -4 i ICotinic. aGi
S o o et
fefscBBa YAgY aRif BB VER IASTEFh/Y SR AP, FESI RISh AR 9135t an
drid ik WVR2HL M Miz|dSEERGD): 8 ppm 4.5 (g, J=8.6 Hz, 2 H); 6.8 (m, 2
wH; ); ) . 8.8 [, d50- . .7 , ;
SRR 96 HA A P a1
7AAC PR BitB KGR 5RIAR OrBBiFReHY S8R AN AR bt P Feill -
LQb&ired 156%W)+TPm intermediate 20 following experimental procedure

scribed in, @mple 15. LRMS: m/z 397 (M+1). Retention time: 6.87
%ﬁ%@?ﬁ\ﬁ%iggo MHz, DMSO-D6): 8 ppm 1.8 (m, 2 H); 2.1 (m, 2 H); 2.5
(m,2H); 4.9 (m,1H);6.9(t J=6.4Hz,2H); 7.2(s,1H); 7.4 (m,2H); 7.6
Exan8 Hz, 2 H); 8.3 (d, J=4.3 10 Hz, 2W; 9.7 (s, 1 H) EXAMPLE 18

253aHe R tatihsipmshannbiRbsti-4aramino)nicotinic acid

Obtained (43%) from 2-chloronicotinic acid and intermediate 1 following the experimental
procedure described in example 1.

'H NMR (400 MHz, DMSO-Dg) 8 ppm: 1.4 (t, J=6.9 Hz, 3 H); 4.1 (q, J=6.9 Hz, 2 H), 6.9 (d,
J=8.3 Hz, 1 H); 7.0 (m, 1 H); 7.2 (d, J=1.7 Hz, 1 H); 7.3 (d, J=7.8 Hz, 1 H); 7.4 (t, J=7.8
Hz, 1 H); 7.5 (d, J=8.3 Hz, 1 H); 7.7 (d, J=12.8 Hz, 1 H); 8.3 (m, 1 H); 85(m, 1H),87(,
J=8.8 Hz, 1 H); 10.8 (s, 1 H)

LRMS: m/z 353 (M+1)".

Retention time: 7.39 min

EXAMPLE 3

2-(3-F!uoro—3’-(triﬂuoromethoxy)bipheny!-4-ylamino)nicotinic acid

Obtained (37%) from intermediate 2 and 2-chloronicotinic acid following the experimental
procedure described in example 1.

"H NMR (200 MHz, DMSO-Dg) 8 ppm: 7.0 (dd, J=7.8, 4.7 Hz, 1 H); 7.4 (d, J=8.2 Hz, 1 H),
7.7 (m, 5 H); 8.3 (dd, J=7.8, 2.0 Hz, 1 H); 8.5 (dd, J=4.7, 2.0 Hz, 1 H); 8.8 (t, J=8.8 Hz, 1
H); 10.8 (d, J=3.1 Hz, 1 H)

LRMS: m/z 393 (M+1)"

Retention fime: 7.63 min

EXAMPLE 4
2-(3'-Ethoxy-3-(trifluoromethoxy)bipheny|-4-y|amino)nicotinic acid
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15 To a mixture of intermediate 21 (0.2g, 0.61mmol),
3-(trifluoromethoxy)phenylboronic acid (0.19g, 0.91mmol), potassium
carbonate (0.17g, 1.21mmol) in 11m1 of dioxane/water (10/1 was
WEhHER/ Pnfl"c}%en atmosphere, Pd(PPh3)4 (0.25g, 0.22mmol). ﬁenﬁ%g%?lemm
was heated to reflux overnight, then-fiered over celite and washed with
ethyl acetate. The organic phase was washed twice with water, washed
with brine, dried over magnesium 20 sulphate, filtered and evaporated
ObRIRIIMABH)Td Fikenedile Bhisdc2udhowasginidieddbioireinar tipexprinental

e d f the desired compound. Yield= 24% 1H
p’ﬁi%ﬂlé&%gﬁgz S'Mégg’c%si 5 ppm 6.9 jm 1&) 7. iém 1@( %Ln 37% .
"Hy M (209) Mz, RMSPHPe) 4 RATIST thi 456 it 3 38 Held 8% B
(MR HEXANIRLEHD 7.7 (m, 2 H); 8.3 (m, 1 H); 8.5 (m, 1 H); 8.9 (d, J=8.6 Hz, 1 H); 11.2
(52-@"]2-Ethoxy-3,5-dif|uorobiPheny1-4-YIamino)nlcOtlnic acid 30 Obtained
(28%) from intermediate 21 and 3-ethoxyphenylboronic acid, following the
LBYSe mprettal(Mddedure described in example 18. 1H NMR (200 MHz,
ROMKBEH BY6): 5 ppmit.4 (t, J=6.9 Hz, 3 H); 4.1 (q, J=6.9 Hz, 2 H); 6.9 (dd,
J=7.8,4.7Hz,1H); 7.0 (m, 1 H); 7.4 (m, 5 H); 82 (m, 2 1-1); 9.5 (s, 1 H).
LRMS: m/z 371 (M+1)4. 35 Retention time: 6.91 min WO
EX80876F %639PCT/EP2007/011401 - 38 - EXAMPLE 20 _
224 elBikipssBifmethmethiyiriphdanybfmitrninalnitetitie 3 Gbtained
(31%) from intermediate 29 and 2-chbronicotinic acid following the
experlmental rocedure described,i am Ie
Qbtses. G454 g meamee @t# RGO h(11’%?) e PRy
prodddnre3deldciBdin eXdd)pl8. 2. (m, 2 H) 9.5(s,1H);13.6(s,1H) LRMS

L@M§Wg% ]%)m.,_irp Retention time: 6.79 min EXAMPLE 21 Lithium
(31-ethoxy- fluoroblpherwl -4-ylam1no)IsOnicOtinate 15 To a solution of
W@?ﬂ?éﬁfﬂ’[% {d™2g, 0.33mmol) in THF (4m1) at 0C, was added 0.39M

LiOH aqueous solution (0.02g, 0.39mmol) and the mixture was stirred at
gg@mg@@@erature for 1 hour The reaction mixture was purified by column

A LT R aEYHinhendt B MRt bkl om 20 1 5970

Obtained (12%) from intermediate 6 and 2-chloronicotinic acid following the experimental
procedure described in example 1.

'H NMR (200 MHz, DMSO-Ds) 8 ppm: 3.8 (s, 3 HY; 7.0 (m, 4 H); 7.4 (t, J=8.0 Hz, 1 H); 7.6
(dd, J=12.1, 7.4 Hz, 1 H); 8.3 (dd, J=7.8, 2.0 Hz, 1 H): 8.5(dd, J=4.7, 2.0 Hz, 1 H); 8.7
(dd, J=13.7, 7.0 Hz, 1 H); 11.0 (s, 1 H).

LRMS: m/z 357 (M+1)".

Retention time: 7.35 min

EXAMPLE 7
2-(3‘-Ethoxy—2,5-difluorobipheny|-4-ylamino)nicotinic acid

Obtained (36%) from intermediate 7 and 2-chloronicotinic acid following the experimental

procedure described in example 1.
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obtained as a white solid. Yield=76%. 20 1FI NMR (250 MHz, DMSO-D6)
5ppm: 1.2 (t, 3H); 4.1 (g, 2H); 6.9 (m, 1H); 7.2 (m, 2H); 7.4 (t, 1H); 7.6 (M,

3H'7.8_&d 1H): 8.0 (d, 1H); 8.6 (s, 1H): 11.2 (bs, 1H). LRMS:.m/z 3
W3 ;8.0 (d, 1H); L 1H): 11.2 (bs, 1H). :
6%2-)&%497 Sention time: 5.95min 25 EXAMPLE 22 Lithium R0

?-(S-fluoro-r-gnethoxybiPheny1-4-ylan%o)isonicotinate Obtained (80%)
rom intermediate 23 following the experimental procedure descrj '
ENMRGRDD o USRI SOTAS OIS 56y B B el SHF € ) 70

(s AFY. 7 @ (. 8MHY, 7.51m, 630, 2181@i3 JE Bz, H)HD 38 @ (=346 BRitiz, 1 H);
8.?_' 3. 9654 %@2 ] é%ﬁ;’%}k% LRMS; 5471339 M+ Refention time:

min_ W 8/077639PCT/EP2007/011401 - 39.. Lithium
LBMS - m@tAdX Mt fifluoromethoxy)bipheny1-4-ylamino)isonicotinate
REbtaBEth{€0P6) froim intermediate 24 following the experimental
procedure described in example 21. 5 1H NMR (250 MHz, DMSO-D6): 5
Egpm 3,8 (s, 3H); 6.9 (m, 1H); 7.2 (m, 2H); 7.4 (t, 1H) 7.7 (m, 3H); 7.8 (d,
AWMRLE &1, 1H): 8.6 (s, 1H); 11.4 (bs, 1H). LRMS: m/z 405 (M+1)+.
2 ReiBimitindios:-6 @by Hip HEX M BlEddo) idepftinic acid
3-(3-fluoro-3'-(trifluoromethoxy)bipheny1-4-ylamino)isonicotinate Obtained

S e S Sl e SRR RSP, cmyers
plovedbity de¥ctibed H)p@@Rle 11H); 8.6 (s, 1H); 10.9 (bs, 1H). LRMS: m/z
139N 1203 \RELCBNRSTIBIS: P8 (s, 3 H); 7.1 (m, 4 H); 7.4 (m, 2 H); 8.3 (dd,
J=7.8, 2.0 Hz, 1 H): 8.5 (dd, J=4.9, 1.8 Hz, 1 H); 8.7 (t, J=8.8 Hz, 1 H); 10.8 (d, J=2.7 Hz,
1 H).

LRMS: m/z 357 (M+1)".
Retention time: 7.04 min

EXAMPLE 9
2-(2-Methyl-3‘-(triﬂuoromethoxy)biphenyl-4-y|amino)nicotinic acid

Obtained (61%) from intermediate 9 and 2-chloronicotinic acid following the experimental
procedure described in example 1.

'H NMR (200 MHz, CDCly): 6 ppm 2.3 (s, 3 H); 6.8 (dd, J=7.8, 4.7 Hz, 1 H), 7.2 (m, 4 H)
7.5 (m, 3 H); 8.4 (m, 2 H); 10.0 (s, 1 H)

LRMS: m/z 389 (M+1)".

Retention time: 7.51 min

EXAMPLE 10
2-(3-Chloro-3'-(triﬂuoromethoxy)biphenyl-4-ylamino)nicotinic acid

Obtained (44%) from intermediate 10and 2-chloronicotinic acid following the experimental
procedure described in example 1.

"H NMR (200 MHz, CDCl): 8 ppm 6.9 (dd, J=7.8, 5.1 Hz, 1 H); 7.3 (m, 2 H); 7.5 (m, 3 H);
7.7 (d, J=2.0 Hz, 1 H); 8.4 (dd, J=7.8, 2.0 Hz, 1 H); 8.5 (dd, J=4.7, 2.0 Hz, 1 H); 8.8 (d,
J=8.6 Hz, 1 H); 10.6 (s, 1 H).
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20 EXAMPLE 25 2-(3'-Ethoxybipheny1-4-ylamino)nicotinic acid Obtained
(25%) from intermediate 12 and 2-chloronicotinic acid following the

experimental procedure described in example 1. 25 1H NM

W8|§)‘£‘38397 3pm: 1.5 (t, J=7.0 Hz, 3 H); 41 (q, J=7.0 Hz, 2 H)%.gi?gm&%l;‘m
6.9 (m, 1 H); 7.2 (m, 2 H); 7.3 (m, 1 H}®7.6 (d, J=8.8 Hz, 2 H); 7.8 (d,
J=8.8 Hz, 2 H): 8.3 (dd, J=7.8, 2.0 Hz, 1 H); 8.5 (dd, J=4.7, 2.0 Hz, 1 H);

LRYS: /zP8P (MRNIS: m/z 335 (M+1)t. Retention time: 6.97 min 30
Ré&t¥ivIPirke26.74 min

2-(5-Fluoro-2-methy1-3'-(trifluoromethoxy)biphenyl-4-sdamino)nicotinic
acid WO 2008/077639PC11/EY2007/011401 - 40 - 1F1 NMR (200 MHz,
EXMEGEEDS): 6 ppm 2.3 (s, 3 H); 7.0 (dd, J=7.8, 4.7 Hz, 1 H); 7.2 (d, J=12.1
24B=Chlieijo-B' 4 (hoxybipbany|-3-Wprmso)picRtinig peid1 H); 8.3 (dd, J=7.4, 2.0
Hz, 1 H); 8.5 (m, 2 H); 10.7 (d, J=2.7 Hz, 1 H). LRMS: m/z 407 (M+1)+. 5
Retention timf

i time: 7.63 min EXAMPLE 27, .. . ortal
O N A PRI MR S B A SR S pyPermene
pObtdined¢saigdiorexamaithédiate 28 and 2-chloronicotinic acid following

HRMRSANARRICSREs db ks Aeseribesdoaxampleds 4 H & MFS 268, [HZ, 6.9 (m,

B T he AR AL L P R SO R B

20H
HY; 183 894, (¢=3-88 BHdz 11H); £059lqd, 9877 14§ He) His8 Ridis!5h/ Has! H): 105
{MHJy+. Retention time: 7.51 min EXAMPLE 28
2'-(3-. luoro-T-methoxybiPhenyl-4-ylamino}-5-methylnicotinic acid 20
LB¥iG %E%“ﬁ)rigfn intermediate 4 and intermediate 32 following the
Retpaditmémeil hPddeilure described in example 1. LRMS: m/z 353 (M+1)..
Retention time: 7.00 min 25 1F1 NMR (200 MHz, CD30D): 5 ppm 2.2 (s, 3

%‘D@%?? H); 6.8 (m, J=8.2, 2.3 Hz, 1 H); 7.1 (m, 2 H); 7.3 (m, 3 H); 8.1
)r% 85 (t, J=8.6 Hz, 1 H)).
2-(3-Methyl-3'-(trifluoromethoxy

biphenyl-4-ylamino)nicotinic acid

Obtained (41%) from intermediate 13 and 2-chloronicotinic acid following the experimental
procedure described in example 1.

'H NMR (200 MHz, CDCl3): 8 ppm 2.4 (s, 3 H); 6.8 (m, J=7.8, 4.7 Hz, 1 H), 7.2 (m, J=1.6
Mz, 1 H); 7.3 (m, 1 H); 7.5 (m, 4 H); 8.2 (d, J=9.4 Hz, 1 H); 8.3 (dd, J=7.8, 2.0 Hz, 1 H);
8.4 (dd, J=4.7, 2.0 Hz, 1 H); 10.0 (s, 1 H).

LRMS: m/z 389 (M+1)*

Retention time: 7.62 min

EXAMPLE 13
2-(3-Chloro-3'-methoxybiphenyl-4—yiamino)nicotinic acid

Obtained (36%) from intermediate 14 and 2-chloronicotinic acid following the experimental
procedure described in example 1.

'H NMR (200 MHz, CDCl3): 8 ppm 3.9 (s, 3 H); 6.9 (m, 2H); 7.1 (m, 2 H); 7.4 (m, 1 H); 7.5
(dd, J=8.6, 2.3 Hz, 1 H); 7.7 (d, J=2.0 Hz, 1 H); 8.4 (dd, J=7.8, 2.0 Hz, 1 H); 8.5 (dd,
J=4.9, 2.1 Hz, 1 H); 8.7 (d, J=8.6 Hz, 1 H); 10.5 (s, 1 H).

LRMS: m/z 355 (M+1)"
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EXAMPLE 29 2-(3,5-Difluoro-3'-hydroxybiphenyl-4-ylamino)nicotinic acid
30 Obtained (46%) from intermediate 21 and
4.4, 5 5-tetramethy1-1,3,2-dioxaborolan-2- yl)phenol, following the
(fJ et procedure described in example 18. LRMS: m"%‘gﬁzﬁﬂﬂ"’i U
Retention time: 5.71min WO 2008/07¥%39PCT/EP2007/011401 - 41 -
NMR (200 MHz, DMSO-D5): 8 ppm 6,8 (dd, J=7.6, 4.9 Hz, 2 H); 7.1 (m, 2

Refpricn (me=7.6319iN H): 7.4 (d, J=9.4 Hz, 2 H): 8.2 (m, 2 H); 10.2 (s, 1 H)
EXAMPLE 305

Qs -(3 -fluoro-31-methoxybiphenyl-4-ylaminO)nicOtinic acid
Obtalned (34% from intermediate 4 ‘and 5-bromo-2- chloron otinic acid,

2 idRiflyarmethernidiinese BN 4ademRAMSINSAS'Y. LrRMS: m/z
417-419 (M+1)+. 10 Retention time: 7.71min EXAMPLE 31

@irr%@?‘f dok 3 rruitluerad smatne s RhanrbricyiABInaM ISRy AkidekBerimental

ained (13%) from mtermedlate 29 and 5-brorno-2-chloronicotinic acid,
WBHEQHF?gdﬁﬁ?r BEHR AR Brocedure described in example 1. LRMS: miz
ATV M)z, RIS idN )tifngers . BBrtdd, VHTNMRT (Pe0NthiZ-BidsB T8z, 1 H);

( / , , 2-h1Y, 8.8
735[?5)012%4?14 P H@ 8?3? d 51gﬁ)BH:az[%0(1@;{1)3759%()3 i({s@ ng;il @xﬁﬁ?& 32 $ 88z 1
“9 ﬁs@éhﬁ%e(ﬁ*ﬂubm 3 &t(ﬁruhmmethoxy)blphenyl 4-ylamino)nicotinic

LIRS 2600 BYAi(idiel (2 7%) from intermediate 2 and 5-bromo-2-chloronicotinic

Fge%gjrmf&llgwg]g l;{gen%perlmental procedure described in example 1. LRMS:
m/z 471-473 (M+1)". Retention time: 8.04min 30 EXAMPLE 33

2-(3-Fluoro-31-(trifluoromethoxy)biPhenyl-4-ylamino)-5-methylnicotinic
EXAMPLE 15

2-(3’-Cyclobutoxy-S-ﬂuorobipheny|—4-ylamino)nicotinic acid

Intermediate 19 (0.28g, 0.63mmol) was dissolved in MeOH (10ml) and 2N NaOH (2ml)
was added. The mixture was stirred overnight at room temperature. The reaction mixture
was concentrated and purified by reverse phase column chromatography to afford the
desired compound as a yellow solid. Yield=12%

LRMS: m/z 379 (M+1)".

Retention time: 7.68 min

'H NMR (200 MHz, CD;0OD): 5 ppm 1.8 (m, 2 H); 2.1 (m, 2 H); 2.5 (m, 2 H); 4.7 (m, 1 H);
6.8 (m, 2 H); 7.2 (m, 5 H); 8.4 (m, J=7.8 Hz, 2H); 86 (t, J=8.4 Hz, 1 H)

EXAMPLE 16
2-(3-FIuoro-3’-(2,2,2-trifluoroethoxy)biphenyl-4-y|amino)nicotinic acid.

Obtained (57%) from intermediate 18 following experimental procedure described in
example 15.

LRMS: m/z 407 (M+1)".

Retention time: 7.36 min

'H NMR (200 MHz, CD;0D): 6 ppm 4.5 (q, J=8.6 Hz, 2 H); 6.8 (m, 2 H); 7.3 (m, 5 H); 8.3
(m, 2 H); 8.6 (t, /=8.8 Hz, 1 H).
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To a solution of example 32 (0.1g, 0.21mmol), K3PO4 (204mg,

0.96mmol), methylboronic acid (20mg, 0.33mmol) and

tricyclohexylphosPhine (14mg, 0.04mmol) in toluene/water 35

r%/ under nitrogen atmosphere was added Pd(OA%%/ 8%987/011401

O 02mm0|) The WO 2008/077639PCBIEP2007101141 - 42 - mixture was

heated to 100C overnight and then cooled to room temperature. The
EpRRMETbR iixture was concentrated and the residue redissolved in ethyl
2q8Ety618h G WAL 5 Hiftudigbivt éybawasniras)hebtinic acider and brine,

dried over magnesium sulphate, filtered and the solvent evaporated under

vacuum. The residue obtained was purified by 5 reverse-phase .
Qi TR HPEN R SR NP U P SRR fosorbed o

elfaaimd96.to 70% of AcN/MeOH(1/1)). The desired product was obtained

‘-?ﬂé%y ,g)% K‘(,g deld=28%. LRMS: m/z 407 (M+1)+. Retention time:
min10'1 R (200 MHz, CD30D): 8 ppm 2.2 (s, 3 H); 7.1 (d, J=7.5

. Ratentiomtims: GPBMHy: 8.1 (d, J=11.4 Hz, 2 H); 8.6 (t, J=8.4 Hz, 1 H).

"EXIMARLED IHZ, DMSO-Dg): 6 ppm 1.8 (m, 2 H); 2.1 (m, 2 H); 2.5 (m, 2 H); 4.9 (m, 1

Propyl-o- mahent Ay Wrucatinig; acil(d, J=4.3
@S%C%{e %eé()ix( %H gr(zr %gmple 30Qatll+g cyc ogg)p()!ﬁbmgrgonlc amglg @
HelldWih§ the-expérimental procedure described in example 33. LRMS:

m/z 379 (M+1) Retention time: 7.59min 20 1H NMR (200 MHz,
% : 6 ppm 0.7 (m, 2 H); 1.0 (m, 2 H); 2.0 (m, 1 H); 3.8 (s, 3 H);

;7.3 (m, 3H); 7.6 2 8.0 H)
23t 2"1’?4? é"r?'(‘f°5°'§§*ﬁ’§‘nhbﬁgft¥‘7“§ﬂ]laj“'2‘(3?4“‘1“#)aEﬁgAMPLE
35 25 2-(3,5-Difluoro-31-methoxybiPherw1-4-ylamino)-5-methylnicotinic
?&gdrﬁ?mﬁm#r@%h LA eeoyle &%ﬁm) neqthliesanimessbHelapingic acid

(58 b S RBloAR HIE B BT CH R IOD I, e Rt
(Ppm) Nas(s¢@eH) uBHR(BiItBIEN B INQSEhgES7 R fahpqz(qqqg 9. az(mn@)l_ﬂ)'hg gixture

(s I8 HE réit oRekrigfl, dretliRerkd dvds elilg; 4hd (ashed willBeitg| dcktpte. The

organic phase was washed twice with water, washed with brine, dried over magnesium

sulphate, filtered and evaporated under vacuum to give an oil. This crude was purified by

preparative HPLC to give a white solid, 60mg, of the desired compound. Yield= 24%

"H NMR (200 MHz, DMSO-Dg): 8 ppm 6.9 (m, 1H); 7.4 (m, 1H); 7.6 (m, 3H); 7.8 (m, 2H);

8.2 (m, 2H)

LRMS: m/z 409 (M-1)

Retention time: 7.27 min.

EXAMPLE 19
2-(3'—Ethoxy-3,5-diﬂuorobiphenyl-4—ylamino)nicotinic acid

Obtained (28%) from intermediate 21 and 3-ethoxyphenylboronic acid, following the
experimental procedure described in example 18.

"H NMR (200 MHz, DMSO-Dg); & ppm 1.4 (t, J=6.9 Hz, 3 H); 4.1 (g9, J=6.9 Hz, 2 H); 6.9
(dd, J=7.8, 4.7 Hz, 1 H); 7.0 (m, 1 H); 7.4 (m, 5 H); 8.2 (m, 2 H); 9.5 (s, 1 H).

LRMS: m/z 371 (M+1)".

Retention time: 6.91 min
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WO 2008/077639PCT/EP2007/011401 - 43 -
2431-Ethoxy-5-fluoro-2-methylbipheny1-4-ylamino)nicOtlnlc acid

Obtained (67%) from intermediate 26 and 2-chloronicotinic acid, followin

RS %’é} ental procedure described in example 1. 5 LRMEL.:WZ%%Z?”] N
Retention time: 7.08min 1H NMR (2668tHz, DMSO-D6) 5 ppm: 1.3 (t,
J=6.8 Hz, 3 H); 2.2 (s, 3H); 4.0 (q, J=6.8 Hz, 2, H); 6.9 (m, 4 H); 7.1 (d,
J=12.1 Hz, 1 H); 7.3 (t, J=7.8 Hz, 1 H); 8.3 (dd, J=7.8, 2.0 Hz, 1 H); 8.4

EMAMPLD;200,6 (d, J=2.3 Hz, 1 H). 10 EXAMPLE 37

233 3-BlHAR SRRk IIRERARINa M hd sk ikptinic acid
btained (73%) from intermediate 30 and 2-chloronicotinic acid, following
the 15 experimental procedure described in example 1. LRMS: m/z 353
CRedeat (31 &o6. Fieninedid iR GecMpeNDNISORES folo ine thexsppegmental
pﬁgegﬁé%gﬁfgfg g;béﬁpig)zﬁ .;.1 (d,J=12.1 Hz, 1 H); 7.3 (t, J=7.8 Hz, 1
M), 0.4 (M ; 10, gp:.H,Q/lH)n%%XAP_S .
NSUEAOR 518 RS R -6 bl iy s 70 (.
HRbtaied 67y Bdm, idtdmhetiiate234)he (methiicrerik adid, following the
Lﬁ\)ﬁﬁ)%r)}mg@@,l @w+Ryecedure described in example 33. LRMS: m/z 385
+1)+. Retentign time: 7.06 min 1H NMR (200 MHz, DMSO-D6) 8 ppm
Retentostisng: 8793 2.2 (s, 3 H) 4.1 (d, J=6.8 Hz, 2 H) 7.0 (d, J=1.6 Hz, 1
H) 7.4 (m, 5 H) 8.1 (d, J=7.0 Hz, 2 H) 9.4 (s, 1 H). 30 EXAMPLE 39
EXEXfBpRropy1-2-(3'-ethoxy-3,5-difluorobiphenyl-4-ylamino)nicetinic acid

Lithium 3-(3‘-ethoxy-3-ﬂuorobipheny§-4-ylamino)isonicotinate

To a solution of intermediate 22 (0.12g, 0.33mmol) in THF (4ml) at 0°C, was added 0.39M
LiOH aqueous solution (0.02g, 0.39mmol) and the mixture was stirred at room
temperature for 1 hour. The reaction mixture was purified by column chromatography
eluting with the mixture of MeOH/DCM (from 30 to 50%) and the desired product was
obtained as a white solid. Yield=76%.

'H NMR (250 MHz, DMS0O-Ds) 8 ppm: 1.2 (t, 3H); 4.1 (q, 2H); 6.9 (m, 1H); 7.2 (m, 2H), 7.4
(t, 1H); 7.6 (m, 3H); 7.8 (d, 1H); 8.0 (d, 1H); 8.6 (s, 1H); 11.2 (bs, 1H).

LRMS: m/z 353 (M+1)".

Retention time: 5.95min

EXAMPLE 22
Lithium 3-(3-ﬂuoro-3’-methoxybipheny}-4-ylamino)isonicotinate

Obtained (80%) from intermediate 23 following the experimental procedure described in
example 21.

TH NMR (250 MHz, DMSO-Dg) & ppm: 3.8 (s, 3H); 6.9 (m, 1H); 7.3 (m, 3H); 7.5 (m,
3H);7.8 (d, J= 6.5Hz, 1H); 8.0 (d, J=6.5Hz, 1H) 8.5 (s, 1H); 11.1 (bs, 1H).

LRMS: m/z 339 (M+1)".

Retention time: 5.43 min

EXAMPLE 23




10

15

20

25

30

35

Obtained (14%) from intermediate 34 and cyclopropylboronic acid,
following the 35 experimental procedure described in example 33. WO
008/077639PCI/EP2007/011101 - 44 - LRMS: m/z 411 (m¢ i, '
“ﬁ)m%% %Zﬁ%r%in 1H NMR (200 MHz, DMSO-D6) 8 ppm 0.6 (iﬁ,& fﬁﬁ%@%&gﬂ"
2H) 1.4 (t, J=6.9 Hz, 3H) 1.9 (m, 1 H3%-1 (g, J=6.9 Hz, 2 H) 7.0 (m, 1 H)
7.4 (m,5H)7.9(d,J=25Hz,1H)8.1(d,5J=25Hz,1H) 9.4 (s, 1 Hz.
Lithiyt/32(3=methoxy-3-(trifiluoromethoxy)biphenyl-4-ylamino)isonicotinate

2-(3,5-difluoro-3'-methoxyloiphenyl-4-ylamin0)-5-ethyln1cOt1nic acid 10 To
lyfi . 4 I i ' :
O?ﬁ%%%é?’%?éaﬁé%%?‘éﬁﬁ%% R Sl
OPFPPRS)4 (37mg, 0.07mmol). The mixture was heated to 100C overnight
HRME S5O MMM BIND, JesRhELE €, BRE, achon Myxtaranvas); 7.4 (t, 1H); 7.7
cangent resi disspl in.ethyl acetate and water. The
(ngirga |?:§Z¢(%%a;;%t/€ %@ Vﬁﬁfﬁlaﬁ?éﬁ% tgh%’et‘j ried over 15 magnesium
LRMIBHate 4ifkdMdlind the solvent evaporated under vacuum. The residue
Rekiripe s periived by flash chromatography eluting with Hexane/AcOEt
(from 1/0 to 1/1). The solid obtained was redissolved in EtOH (10m1) and
Pd/C (46mg, 0.04mmol) was added and the reaction mixture stirred under
EXHMBfed4tmosphere overnight. The crude was filtered over celite and
Liehapo Ga{adiubne-3agirflacybasthdxy s ghenijbd-plancineiéso i Ogtimase
chromatography eluting with a gradient of water and AcN/MeOH (1/1)
grqm 0% to 70% of AcN/MeOH(1/1)). The desired product was obtained
ORleiasibIRRveSERT \pieTRedan, 2P FalRsing/ 3 8XPRUIT ERtaREERRIY fiRfsIioed in
exabiplenit. 1H NMR (200 MHz, DMSO-D6) 8 ppm 1.2 (t, J=7.4 Hz, 3
1 A 5 , 34i .. = , )
ii%r?%E?S*"H%g*?@ﬂ?g?ﬁa%@%ﬁé&é&ﬁ ARS8 T B8 E 1
18 HRbD- (31-ethoxy-2,5-difluorobiPheny1-4-ylamino)nicatinic acid 30
LRM&iImEd 3006 idm intermediate 7 and 5-bromo-2-chloronicotinic acid
R‘ES%!%RMSW%H&%‘%@%H“G”M' procedure described in intermediate 34. LRMS:
m/z 447, 449 (M+1).. Retention time: 7.91 min WO
2008/077639PCT/EP2007/011401 - 45 - 1H NMR (200 MHz, DMSO-D6)
EXAIRLE . 25(t, J=6.9 Hz, 3 1-1) 4.1 (d, J=6.9 Hz, 2 H) 7.0 (m, 3 H) 7.4 (t,

z-%i'ze‘éﬂdhﬂi.kﬁeﬁgﬁ-@igaﬁﬁ%)%igoﬁdizaéw) 8.4 (d, J=2.0 Hz, 1 H) 8.6 (m,
H) 10.9 (s, 1 H). 5 EXAMPLE 42

5-cyclopropy1-2-(31-ethoxy-2,5-difluorobiPheny1-4-ylamino)nicotinic acid
Oplistnéad@5 26 fronfrivierenediatic! 2 Breha-eyefopiesivib aein e lwingde exagrimental
pihEBXREIHBSHES RresBripie fescribed in example 33.
'H NMR (200 MHz, CDCly) 8 ppm: 1.5 (t, J=7.0 Hz, 3 H); 4.1 (g, J=7.0 Hz, 2 H) ;6.8 (m, 1
H): 8.9 (m, 1 H); 7.2 (m, 2 H); 7.3 (m, 1 H); 7.6 (d, J=8.8 Hz, 2 H); 7.8 (d, J=8.8 Hz, 2 H);
8.3 (dd, J=7.8, 2.0 Hz, 1 H); 8.5 (dd, J=4.7, 2.0 Hz, 1 H); 10.1 (s, 1 H).
LRMS: m/z 335 (M+1)".
Retention time: 6.97 min

EXAMPLE 26
2-(5-Fluoro-2-methyl-3'-(trifluoromethoxy)biphenyl-4-ylamino)nicotinic acid

Obtained (42%) from intermediate 27 and 2-chloronicotinic acid following the experimental

procedure described in example 1.
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10 LRMS: m/z 411 (M+1).. Retention time: 6.71 min 1H NMR (200 MHz,
DMSO-D6) 8 ppm 0.7 (m, 2 H) 1.0 (m, 2 H) 1.4 (t, J=7.0 Hz, 3H) 2.0 (m, 1

J=7.0 Hz, 2 H) 6.9 (M, 1 H) 7.1 (m, J=10.5 Hz, 2 H) 7.4 (1 J=8
Wﬁzz"ﬁsﬁq’ 8 (dd, J=12.1, 7.4 Hz, 1 H) 8.0 (d, J=2.3 Hz, 1 H} é?z’tt%é,&fﬁi‘ﬂ.’é%l
Hz, 1 H) 8.7 (dd, J=14.1, 157.0 Hz, 1 $9-10.9(s, 1 H). EXAMPLE 43

2-(5-fluoro-31-methoxy-2-methylbiphenyl-4-ylamino)-5-meth otini
m&w&&amwzz@%§f5oﬁq>,rﬁaﬂ% i2t6°38 Hhd Ad |56?o€héy cﬁ} Ty 7.2 (@

JAefloving the; ezqaqrimﬁnai PR, [Fehedibrédrleseibies in idxdhipldd3d=TRMS) Hz, 1

367 t [ .35 min 1H NMR (200 MHz, DMSO-D6)
Hg]ézf’n(]"h g\%— 5?39?(2 H) 67 9 (m, 3H) 7.1(d, J=12.5 Hz, 1 H) 7.4
stlmryéwwﬂnﬁzsm 1 H)8.3(d, J=2.3Hz, 1 H) 8.5 (d, J=8.6 Hz, 1
RERREHihES 7 BEINIEXAMPLE 44

5-cyclopropyl-2-(5-fluoro-3'-methoxy-2-methylbipheny1-4-ylamino)nicotini
c acid 30 Obtained (6%) from intermediate 35 and cyclopropylboronic
E¥AMPding the experimental procedure described in example 33.

2RI Dinner333 iddpropoRbiphtopl#yamiae) nigetinioacid
2008/077639PCT1EP20071011401 - 46 - 1H NMR (200 MHz, DMSO0-06)

6 ppm 0.7 2H)0.9( 1.9 (m, ):3.8.(S ) fime
%Pégplﬁ??g‘r’riaoﬂu)ffgqq?aieﬁ)f Fr g]cj\]:fo/rc%uﬁoz '(l‘ﬁfi‘)CE} 5:)3! v& T_g?irgel e@zp% ntal
phbk8dareddeked e tHin dxéih@H1(d, J=8.2 Hz, 1 H) 10.6 (s, 1 H) 5 EXAMPLE

%%lt 5(73 SiHluBiRs-mst ﬁmﬁr@wlﬂmﬁam}wwuwm acif); 7.0 (m, 3 H);

ain ia

73%) 'from intermediate 21

7@ 4miotdi ﬁ%ﬁﬁbfyﬁh&?l i‘)%rtﬂn?c a&g %81I6\;\7|)n §- ﬁwgdgx‘f)_gh?ﬁgnote“ z 1H 8.7 (L
Jﬁme&un&dewﬂuedmmméﬁs 10 LRMS: miz 375 (M+1)+. Retention

L%{Né% ;\IMR (200 MHz, DMSO-D6) 8 ppm 3.9 (s, 3 H) 6.9 (dd,
847Hz 1 H) 7.2 (m,3H) 7.4 (d, J=8.2 Hz, 2 H) 8.2 (m, 2 H) 9.6 (5,
Relanties #mea (1B B

2-(21-chloro-3,5-difluorobipherwl-4-ylamino)nicotinic acid Obtained (73%)

émmgrg&edlate 21 and 2- chlorophenylboronlc acid, following the

2e2( %{Lln;?g%a-ln%%sg)gy ri% eeg' y aml o?g' R\lgtﬂ)glmcotmxc acid

Obtained (13%) from intermediate 4 and intermediate 32 following the experimental
procedure described in example 1.

LRMS: m/z 353 (M+1)".

Retention time: 7.00 min

'H NMR (200 MHz, CD3OD): 8 ppm 2.2 (s, 3 H); 3.8 (s, 3 H); 6.8 (m, J=8.2, 2.3 Hz, 1 H);
7.1 (m, 2 H); 7.3 (m, 3H); 8.1 (m, 2 H); 8.5 (t, J=8.6 Hz, 1 H).

EXAMPLE 29
2-(3,5-Dif|uoro-3'-hydroxybiphenyl-4-ylamino)nicotinic acid

Obtained (46%) from intermediate 21 and 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenol, following the experimental procedure described in example 18.
LRMS: m/z 343 (M+1)".

Retention time: 5.71min
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20 LRMS: m/z 361 (M+1)+. Retention time: 6.75 min 1H NMR (200 MHz,
DMSO-D6) 5 ppm 6.9 (dd, J=7.8, 4.7 Hz, 1 H) 7.3 (d, J=8.6 Hz, 2 H) 7.5
m, 4 H; 8.3 (m, 2 H) 9.6 (s, 1 H). 25 EXAMPLE 47

w. -fgﬂfg-/(‘fyz,(liifbropoxy-3,5-dif|uorobiptierwl-4-ylamino)nlcotinig(511(1,%1)&9E’){g{ilr}é%1
(53%) from intermediate 21 and interthkdiate 37, following the

experimental procedure described in example 18. 30 LRMS: mu z 383
"HIWME. (208 tiiiro PR Dobied AR EENRR {206 nﬁﬁﬁﬁﬁqé%.bé)ﬂ@p%pw 73

s 6 (R, 2 ) DBETVRDHER(F); 8 HNG D2 Ts4 1 HY Hz, 1 H) 7.1 (m, 1
H) 7.4 (m, 3H)7.5(d, J=9.4Hz,2H)82(m,2H)9.5(s,1H) 136 (s, 1
H). WO 2008/077639PCT/EP2007/011401 - 47 - EXAMPLE 48

EXAWRLBifloro-2-methylbipheny1-4-ylamino)nicotinic acid Obtained

5Bl (B-AudieBmratioiy bipiHenytidntmiediaie@iiolwiving the
experimental 5 procedure described in example 1. LRMS: m/z 341 (M+1)..

Retention time: 7.02 min 1H NMR (200 MHz, DMSO,—OG%,S g}gxtzul@ e
Optpines (B¢ 9-om intormedistef Ard Qgrojuag-ghlorgnigot '%5 NSy
eRodrifariat-Hricadsieldeoriti: & MAdmide 49

cyclopropyl-2< 427 ifluoro-r-methoxybipthenyl-4-ylamino)nicatinic acid

L%@fgalrme%g(%é rgm in?érmediate 39 and cyclopropylboronic acid,

ReirotiRRdMee 4.5 8XPerimental procedure described in example 33. LRMS:
m/z 397 (M+1 )4.1 Retention time: 7.77 minl 1H NMR (400 MHz,

§) 8 ppm 0.7 (d, J=5.2 Hz, 2 H) 1.0 (d, J=8.3 Hz,2H) 2.0 (m, 1

sﬁf’o'aiof%é;%%‘s%éfe%%%t?%&é,ﬂ?\és%é%%"E* L L

Hz, 1 H) 10.8 (s, 1 H) 13.9 (s, 1 H).
Obtained (13%) from intermediate 29 and 5-bromo-2-chloronicotinic acid, following the
experimental procedure described in example 1.

LRMS: m/z 435-437 (M+1)".

Retention time: 6.93min

'H NMR (200 MHz, DMSO-Ds): 6 ppm 3.8 (s, 3 H); 7.0 (m, 1 H); 7.4 (m, 3H) 7.6 (d, J=9.8
Hz, 2 H); 8.3 (d, J=2.7 Hz, 1 H); 8.4 (d, J=2.3 Hz, 1 H); 9.6 (s, 1 H).

EXAMPLE 32
5-Bromo-2-(3—fluoro-3'-(triﬂuoromethoxy)biphenyl-4—ylamino)nicotinic acid

Obtained (27%) from intermediate 2 and 5-bromo-2-chloronicotinic acid, following the
experimental procedure described in example 1.
LRMS: m/z 471-473 (M+1)".

Retention time: 8.04min

EXAMPLE 33
2-(3-FIuoro-3’-(triﬂuoromethoxy)bipheny|-4-ylamino)-5-methylnicotinic acid

To a solution of example 32 (0.1g, 0.21mmol), KsPO4 (204mg, 0.96mmol), methylboronic
acid (20mg, 0.33mmol) and tricyclohexylphosphine (14mg, 0.04mmol) in toluene/water
(2ml/0.1mi) under nitrogen atmosphere was added Pd(OAc), (6mg, 0.02mmol).The
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EXAMPLE 50

2-(3'-cyclopropoxy-3,5-difluorobiphenyl-4-ylamino)-5-cycloPropylnicotinic
acid 25 Obtained (30%) from intermediate 42 and intermediate 37,

WEIRNRIG ¢ experimental procedure described in example%é”ﬁﬁﬂﬁ@ml‘m
m/z 423 (M+1)". Retention time: 7.44 #3in 30 1H NMR (200 MHz,

DIVISO-DO 8 ppm 0.8 (m, 8 H) 1.9 (m, 1H)4O 1
mixrs msmitfdp 9 oyerpahtagy then %Dﬂ%d F(Fn?j)“f[%lg*(‘é 1

redtiEnXAdditevad concentrated and the residue redlssolved in ethyl acetate and water.

e s .

ffﬁﬁféﬁﬁé&uﬁ\%Szévaﬂfoeﬁ%?éﬁ%‘ﬂaﬂ%dﬁﬁi‘é‘@cH‘f‘bfﬁﬁ%ﬂ‘@ ?ﬁ SRR RHELRA bY
rlgreegiens €l esarihadgraie antaiais 84 grRIIS m&gar(wwh@tém{dh
I?énw o 257040 & ABNNMBHAOA M RMSPpRBLE MRIcBRikedRER Yellow solid.

J=7.8,1.6 Hz, 1 H) 7.4 (m, 3 H) 7.6 (2s, 2 H) 8.2 (d, J=2.5 Hz, 1 H)
Yeeig3a8%=2 5 Hz, 1 H) 9.5 (s, 1 H). EXAMPLE 52

LBsagcloprdpy 1A2+(3;5-difluoro-3'-(trifluoromethoxy)biPhenyl-4-ylamino)nicot
HB ?nﬁgwtmeopg@mgp (48%) from intermediate 42 and
t

rifluorometho henylboronic aci the tal
ﬁrﬂmﬂﬁgodwgﬁlt‘}ggﬂpéﬁﬁ?ﬂ‘e 1! ﬁ_ﬁﬁgo%ﬁ&g 21 (qﬁj% rlmﬁg ? e 81
(Grnge1 7.48nH)5816-{ INAR 4400 MHz, DMSO-D6) 5 ppm 0.6 (m, 2 H) 0.9
(m, 2H)1.9(m, 1H) 7.4 (m, 1H) 7.6 (m,3H)7.8(s, 1H)7.8(dd, J=7.4,

1.2 Hz, 1 H) 7.9 (d, J=2.3 Hz, 1 H) 8.1 (d, J=2.7 Hz, 1 H) 9.4 (s, 1 H) 13.6
EXAMPHEBE AMPLE 53 20

RaychbriifegaFmoethSxybthheyhiphendrimamininiecsinis acid

Obtained (10%) from example 30 and cyclopropylboronic acid, following the experimental
procedure described in example 33.

LRMS: m/z 379 (M+1)".

Retention time: 7.59min

'H NMR (200 MHz, DMSO-Ds): 8 ppm 0.7 (m, 2 H); 1.0 (m, 2H); 2.0 (m, 1H); 3.8 (s, 3 H);
6.9 (m, 1 H); 7.3 (m, 3 H); 7.6 (m, 2 H); 8.0 (d, J=2.5 Hz, 1 H); 8.3 (d, J=2.5 Hz, 1 H), 8.7
(t, J=8.8 Hz, 1 H); 10.7 (d, J=2.0 Hz, 1 H).

EXAMPLE 35
2-(3,5-‘Difluoro-3'-methoxybipheny|-4-ylamino)-5-methylnicotinic acid

Obtained (10%) from example 31 and methylboronic acid, following the experimental
procedure described in example 33.

LRMS: m/z 370 (M+1)".

Retention time: 6.57min

"H NMR (400 MHz, DMSO-Dg) :5 ppm 2.2 (s, 3 H); 3.8 (s, 3 H; 7.0 (dd, J=7.8, 1.7 Hz, 1
H); 7.4 (m, 3 H); 7.5 (d, J=9.4 Hz, 2 H); 8.1 (dd, J=20.2, 1.7 Hz, 2 H); 9.3 (s, 1 H); 13.6 (s,
1 H).

EXAMPLE 36
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Obtained (6%) from intermediate 43 and 2-chloronicotinic acid following
the experimental procedure described in intermediate 34. LRMS: m/z 375

M+1)+. 25 Retention time: 6.79 min 'H NMR (400 MHz, DMSO-D6 55) m
WY 07 ﬁjun

BT 7 (m, 1 H) 7.1 (m, 3 H) 7.4 (m, 2 H) 8.0 (s, 1 G2
'11.8(s, 1 H) EXAMPLE 54 30 -43 -

- 2-(21-chloro-3,5-difluorobipheny1-4-ylamino)-5-cycloproPylnicotinic acid
Zéﬁtﬁﬁ'?@é})(%%f’fﬂj%WMBMBVA'Q'HW&%%%ISBH& Bronic acid,

.following the experimental procedure described in example 18. LRMS: miz

C%ygllé%;g(gzg%? ﬁc?r]i? ”HR&A%@L%Z-%@“%&N ©.chloronicotinic acid, following the
. 6 CT/F,P2007/011401 - 49 - NMR (400 MHz, DMSO-D6) 8
SXPPADENIghP98s WRIRRCRY 1 @FRPIEH) 7.3 (25, 2 H) 7.5 (M, 3 H) 7.6
LGRIHSJF(BZ&GB’.G Hz,1H) 7.9 (d,J=2.6 Hz, 1 H) 8.1 (d, J=2.6 Hz, 1 H) 9.4

Fég@géblhﬁagrfg&rﬁgtﬁoixgws;ﬁ ?IZF))I henyl-4-ylaminQ)picotinig acid
iR e P e B e Y ATC IR 3 o0 v
follpsimnihe experimentat preicedite Tadtrisédinaahiple3i8d 17T RMS) Hz, 1
/2 371 (M)t enti ime:6.76 min 1H NMR (200 MHz, DMSO-D6)
@'pép?n(?:y@%g‘z& H?%QH'I)I%]QSF(%S 3 H)6.8(dd, J=7.6,49Hz, 1H) 7.0

(m, 4 H) 7.4 (t, J=8.2 Hz, 1 H) 8.2 (m, 2 H) 9.7 (s, 1 H) 15 EXAMPLE 56
EX@VBdiflapro-2-methy1-31-(trifluoromethoxy)birtheny1-4-ylamino)nicotini

%@%@m@%@&@%&fmmmwemﬁérﬁ%)nicotinic acid
-(trifluoromethoxy)phenylboronic acid, following the experimental

procedure described in example 18. 20 LRMS: m/z 425 (M+1). Retention
OV@nEd31(Tehs )L HrdtMRn(eaeeikke, BMSDADE SismAiglnig, 3eiflo fehoying the
g()%gri%&ga\é:rgcgdéeldégcﬂbm i#-dxep1d310.3, 1.8 Hz, 1 H) 7.5 (m, 3 H)
7. gd J=7.8 Hz, 1H) 8.2 (m, 2 H) 9.6 (s, 1 H)

LRMS: m/z 353

Retention time: 6.75min

"H NMR (200 MHz, DMSO-Dg): 8 ppm 2.2 (s, 3 H); 3.8 (s, 3 H); 6.9 (m, 4 H); 7.1 (d,

J=12.1 Hz, 1 H): 7.3 (t, J=7.8 Hz, 1 H); 8.4 (m, 3 H); 10.6 (d, J=2.3 Hz, 1 H).

EXAMPLE 38
2-(3‘-ethoxy-3,5-diﬂuorobiphenyl-4-ylamino)-5—methylnicotinic acid

OBtained (6%) from intermediate 34 and methylboronic acid, following the experimental
procedure described in example 33.

LRMS: m/z 385 (M+1)".

Retention time: 7.06 min

1HNMR (200 MHz, DMSO-Dg) 8 ppm 1.4 (t, J=6.8 Hz, 3H)2.2 (s, 3H) 4.1 (d, J=6.8 Hz, 2
H) 7.0 (d, J=1.6 Hz, 1 H) 7.4 (m, 5 H) 8.1 (d, J=7.0 Hz, 2 H) 9.4 (s, 1 H).

EXAMPLE 39
S-Eyciopropyl-Z-(S'-ethoxy-S,5-diﬂuorobiphenyl-4-ylamino)nicotinic acid

Obtained (14%) from intermediate 34 and cyclopropylboronic acid, following the

experimental procedure described in example 33.
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2-(2'-chloro-3,5-difluoro-2-methylbipheny1-4-sdamino)nicotinic acid

Obtained (63%) from intermediate 45 and 2-chlorophenylbaroni 62/
WBIRSWHRG the experimental procedure described in exampIePfQB?)gﬁﬁ R/}é“:m

m/z 375 (M+1). Retention time: 6.99-rAfir 1FI NMR (200 MHz, DMSO-D6)
5ppm 2.0 (s, 3 Hi+6.9 (dd, J=7.6,4.9Hz,1H) 7.0 (m, 1 H) 7.4 (m, 3 H)
U?‘.‘ég(-dﬂ’,zﬁﬁﬁ}"é.‘ Hz, 1 H) 8.3 (m, 2 H) 9.6 (s, 1 H) WO
R2{(080Area IR0 tirP2007/011401 - 50 -
PiIea 3 Biiebipaepri v/ amine)oisqinis sk QblaeeZ29A) 1.9
rom intermediate 46 and phenylboronic acid foIIowmg}b f erlrl‘q;egtgld
(prdcibiid gessBHER if BXiR R 185 1 HMS 2 481 (Va H%: REtetitioR
JHETSHZ .3 AHNSA {&;11NWR (400 MHz, DMSO-D5) 5 ppm 7.4 (t, J=7.4 Hz, 1
H)7.5m,47.8(d, J=7.4 Hz, 2 H) 8.2 (d, J=2.7 Hz, 1 H) 8.3 (d, J=2.7 Hz,
1 H)9.5(s, 1H)10 EXAMPLE 59
EXAMIRIE-99(2cchloro-3,5-difluorobipheny1-411amino)nicotinic acid
2(hsinRddibds)hfetmiytephneniht yidraing S cithitnitetiniv aritic acid,
following the experimental procedure described in example 18. 15 LRMS:
m/z 395 (M+1 ). Retention time:

.48 min.1H 00 MHz -
T8 BHRIHN (LB 5! PORs (fhe,rgmé]>f%°’?%§t>‘ﬁx*g¥g§aﬁa'§%@.§%§@
OHEBB (i BRIB (9mYlutidtey BiGoEen A IsR!TE WE S SR ERNFR1E Edm9.
o@é@%&ﬁ%@%ﬂﬁwﬁ%rns&kﬁdaigb@g&zeﬁ?waﬂpa)eiceamuaciabom

aine %) from, intermediate and 2-chloro ini [ 0o
e e e e A e T
BOBEG/EAE Rateiibe HgrRNIG BRI PERIFRYBOY AR 2N RIS - B 5Pm
rgagrgésﬁgﬂ%ﬁigégdﬂ@&ﬁeﬁzﬁdg(d&ﬁﬁﬁﬂ évhftnatdd)nddr (laclrbn2 e, résidue

o.M ) , . ,

B U R e L R R e e ORLom i
fronThreoliedkened warredissplyerdniE! R 1 RMBRATSHE EQmeamidtamen was
fyesedraardasstedinexamspleddnder hydrogen atmosphere overnight. The crude

was filtered over celite and evaporated. The residue obtained was purified by reverse-
phase chromatography eluting with a gradient of water and AcN/MeOH (1/1) (from 0% to
70% of AcN/MeOH(1/1)). The desired product was obtained as a yellow solid. Yield=23%.
LRMS: m/z 385 (M+1)".

Retention time: 7.01 min

"H NMR (200 MHz, DMSO-Dg) 8 ppm 1.2 (t, J=7.4 Hz, 3H) 3.8 (m, 3 H)7.0(m, J=8.2 Hz,
1H)7.3(m, 3H)7.5(d, J=9.4 Hz, 2 H) 8.1 (m,2H)9.6 (s, 1 H).

EXAMPLE 41
5-bromo-2-(3'-ethoxy—2,5-difluorobiphenyl-4-ylamino)nicotinic acid

Obtained (70%) from intermediate 7 and 5-bromo-2-chloronicotinic acid following the
experimental procedure described in intermediate 34.
LRMS: m/z 447, 449 (M+1)".

Retention time: 7.91 min
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Retention time: 6.91 min 1H NMR (400 MHz, DMS0-06) 8 ppm 2.3 (s, 3

H) 6.9 (dd, J=7.6, 4.9 Hz, 1 H) 7.2 (d, J=8.6 Hz, 2 H) 7.3 (
W ) ) . Y v
L HS07763017 1 H) 8.3 (dd, J=4.7, 1.9 Hz, 1 H) 9.5 (s, 1 HT%%@&’%%@&Q“”
62 3-(3'-cyclopropoxy-3-fluorobiphermd=ylamino)isonicotinic acid To a

solution of intermediate 51 (0.13g, 0.34mmol) in THE (5m1) at 0C, w
"R (B9 OM B QR GPeBl 16#1"(6?8299’,*)6&1*6% ﬁéd%d%@ﬁé‘%&tﬁ?& 0 (m,
3 W3 St{Tee 76 Fgm HPTERERUTS OVerHigHtHT BIE ([Wag=@vaplardtedl &fdm, 2 H)
16@ residye diluted with water, The pH was adjusted to 4-5 by adding a 5N
SO|IS?EOI‘I f HCI and the solid formed was filtered and washed with DCM.
The desired product was obtained as a yellow solid. Yield=62%. LRMS:
ExABEE @9+1)*. Retention time: 6.42 min 15 1H NMR (400 MHz,

D -
5-cycto 1S RBR A2 B i & EBhphdiy Qi Bnihbdhicdtite dckd) 7.4
(n%icé()gs% r% 4 H) 8.§Z§L (d, J=5.1 Hz?l E??Syé(s, 1 E") 9.3 (s, 1 H).

TABLE 1 Example Structure 1 Hoo yF UN O 2 HO OLtN tN .....,"5,NOis
(EHihed 2690)-fr8m &karfple 41 and cyclopropylboronic acid, following the experimental

procedure described in example 33.

LRMS: m/z 411 (M+1)".

Retention time: 6.71 min

'H NMR (200 MHz, DMSO-Dg) & ppm 0.7 (m, 2 H) 1.0 (m, 2 H) 1.4 (t, J=7.0Hz, 3H) 2.0

(m, 1 H) 4.1 (g, J=7.0 Hz, 2 H) 6.9 (m, 1 H) 7.1 (m, J=10.5 Hz, 2 H) 7.4 (t, J=8.0 Hz, 1 H)
7.5(dd, J=12.1, 7.4 Hz, 1 H) 8.0 (d, J=2.3 Hz, 1 H) 8.4 (d, J=2.3 Hz, 1 H) 8.7 (dd, J=14.1,
7.0 Hz, 1 H)10.9 (s, 1 H).

EXAMPLE 43

2-(5-ﬂuoro-3‘-methoxy-2-methylbiphenyl-4—ylamino)-5-methylnicotinic acid
Obtained (20%) from intermediate 35 and methylboronic acid, following the experimental
procedure described in example 33.

LRMS: m/z 367 (M+1)".

Retention time: 7.35 min

'H NMR (200 MHz, DMSO-Dg) § ppm 2.2 (2s, 6 H) 3.8 (s,3H)6.9(m,3H)7.1(d, J=12.5
Hz, 1 H) 7.4 (m, 1 H) 8.1 (d, J=2.3 Hz, 1 H) 8.3 (d, J=2.3 Hz, 1 H) 8.5 (d, J=8.6 Hz, 1 H)
10.9 (s, 1 H).

EXAMPLE 44
5-cyc|opropyl-2-(5-f|uoro-3'-methoxy-2-methy|biphenyl-4—ylamino)nicotinic acid

Obtained (6%) from intermediate 35 and cyclopropylboronic acid, following the
experimental procedure described in example 33.
LRMS: m/z 393 (M+1)".

Retention time: 7.62 min
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_F - 52 - Example Structure 4 HOO L1100 5 HOO .."..-,NSO40 HOO

WO 2008/077639 PCT/EP2007/011401

- 46 -

'H NMR (200 MHz, DMSO-Dg) 8 ppm 0.7 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 2.2 (s, 3 H)
3.8(s, 3 H) 6.9 (m, 3H) 7.1 (d, J=12.5 Hz, 1 H) 7.4 (t, J=7.8 Hz, 1 H) 7.9 (d, J=2.3 Hz, 1
H) 8.3 (d, J=2.3 Hz, 1 H) 8.5 (d, J=8.2 Hz, 1 H) 10.6 (s, 1 H).

EXAMPLE 45
2-(2',3,5-trifluoro-3'-methoxybiphenyl-4-ylamino)nicotinic acid

Obtained (73%) from intermediate 21and (2-fluoro-3-methoxyphenyl)boronic acid,
following the experimental procedure described in example 18.

LRMS: m/z 375 (M+1)".

Retention time: 6.50 min

'H NMR (200 MHz, DMSO-Dg) & ppm 3.9 (s, 3 H) 6.9 (dd, J=7.8, 4.7 Hz, 1 H) 7.2 (m, 3 H)
7.4(d, J=8.2 Hz, 2H)8.2(m, 2H) 9.6 (s, 1 H).

EXAMPLE 46
2-(2'-chloro-3,5-difluorobiphenyl-4-ylamino)nicotinic acid

Obtained (73%) from intermediate 21 and 2-chlorophenylboronic acid, following the
experimental procedure described in example 18.

LRMS: m/z 361 (M+1)".

Retention time: 6.75 min

"H NMR (200 MHz, DMSO-Dg) & ppm 6.9 (dd, J=7.8, 4.7 Hz, 1 H) 7.3 (d, J=8.6 Hz, 2 H)
7.5(m, 4H)83(m,2H)9.6 (s, 1H).

EXAMPLE 47
2-(3'-cyclopropoxy-3,5-difiuorobiphenyl-4-ylamino)nicotinic acid

Obtained (53%) from intermediate 21 and intermediate 37, following the experimental
procedure described in example 18.

LRMS: m/z 383 (M+1)".

Retention time: 7.06 min

'H NMR (400 MHz, DMSO-Dg) & ppm 0.7 (m, 2 H) 0.8 (m, 2 H) 4.0 (m, 1 H) 6.9 (dd, J=7.4,
47Hz, 1H) 7.1 (m, 1H)7.4(m, 3H)7.5(d, J=9.4 Hz, 2H) 8.2 (m, 2 H) 8.5 (s, 1 H) 13.6
(s, TH).
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C)0 HOO...Nso C Hs:X.-GC CH3 OyF 10 HOO 1%,. WO
2008/077639PCT/EP2007/011401 - 53 - Example Structure 11

WO 2008/077639 PCT/EP2007/011401
-47 -

EXAMPLE 48
2-(3,5-difluoro-2-methylbiphenyl-4-ylamino)nicotinic acid

Obtained (33%) from 2-chloronicotinic acid and intermediate 38 following the experimental
procedure described in example 1.

LRMS: m/z 341 (M+1)".

Retention time: 7.02 min

'H NMR (200 MHz, DMSO-Ds) & ppm 2.1 (s, 3 H) 6.9 (dd, J=7.8, 4.7 Hz, 1 H) 7.1 (dd,
J=10.5,2.0Hz, 1H) 7.4 (m, 5H)8.2(m, 2H)9.5(s, 1 H).

EXAMPLE 49
5-cyclopropyl-2-(2,5-difluoro-3'-methoxybiphenyl-4-ylamino)nicotinic acid

Obtained (7%) from intermediate 39 and cyclopropylboronic acid, following the
experimental procedure described in example 33.

LRMS: m/z 397 (M+1)".

Retention time: 7.77 min ‘

'H NMR (400 MHz, DMSO-Dg) § ppm 0.7 (d, J=5.2 Hz, 2 H) 1.0 (d, J=8.3 Hz, 2 H) 2.0 (m,
1 H)3.8(s, 3H) 7.0(d, J=7.2 Hz, 1 H) 7.1 (m, 2 H) 7.4 (t, J=7.9 Hz, 1 H) 7.5 (dd, J=12.1,
7.4 Hz, 1 H) 8.0 (s, 1 H) 8.4 (s, 1 H) 8.7 (dd, J=13.7, 7.0 Hz, 1 H) 10.8 (s, 1 H) 13.9 (s, 1
H).

EXAMPLE 50
2-(3'-cyclopropoxy—3,5~difluorobiphenyl-4-ylamino)-5-cyclopropylnicotinic acid

Obtained (30%) from intermediate 42 and intermediate 37, following the experimental
procedure described in example 18.

LRMS: m/z 423 (M+1)".

Retention time: 7.44 min

'H NMR (200 MHz, DMSO-Dg)  ppm 0.8 (m, 8 H) 1.9 (m, 1 H) 4.0 (m, 1 H) 7.1 (m, 1 H)
7.4(m, 5H)7.9(d, J=2.3 Hz, 1 H) 8.1 (d, J=2.3 Hz, 1 H) 9.3 (s, 1 H) 13.6 (s, 1 H),

EXAMPLE 51
5-chloro-2-(3,5-difluoro-3'-methoxybiphenyl-4-ylamino)nicotinic acid
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HOO ?..F.CIH ."..H.y.,, N a -,srmlir40 ',,,C143 12 HOO H3 N ....i... ,40
- NF 1300 Cl I.-...CH, 14 HOOI 15 HOO

WO 2008/077639 PCT/EP2007/011401
- 48 -

Obtained (19%) from intermediate 29 and 2,5-dichloronicotinic acid following the
experimental procedure described in intermediate 34.

LRMS: m/z 391 (M+1)".

Retention time: 7.28 min

"H NMR (400 MHz, DMSO-Dg) § ppm 3.8 (s, 3H) 7.0 (dd, J=7.8, 1.6 Hz, 1 H) 7.4 (m, 3 H)
7.6 (2s, 2 H) 8.2 (d, J=2.5 Hz, 1 H) 8.3 (d, J=2.5 Hz, 1 H) 9.5 (s, 1 H).

EXAMPLE 52
5-cyclopropyl-2-(3,5-difluoro-3'-(trifluoromethoxy)biphenyl-4-ylamino)nicotinic acid

Obtained (48%) from intermediate 42 and 3-(trifluoromethoxy)phenylboronic acid,
following the experimental procedure described in example 18.

LRMS: m/z 451 (M+1)".

Retention time: 7.48 min

'H NMR (400 MHz, DMSO-Dg) § ppm 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H} 7.4 (m, 1 H)
7.6 (m,3H)7.8(s, 1H)7.8(dd, J=7.4, 1.2 Hz, 1H) 7.8 (d, J=2.3 Hz, 1 H) 8.1 (d, J=2.7
Hz, 1H)9.4 (s, 1H)13.6 (s, 1 H).

EXAMPLE 53
2-(2,3,5-trifluoro-3'-methoxybiphenyl-4-ylamino)nicotinic acid

Obtained (6%) from intermediate 43 and 2-chloronicotinic acid following the experimental
procedure described in intermediate 34.

LRMS: m/z 375 (M+1)".

Retention time: 6.79 min

'H NMR (400 MHz, DMSO-Dg) 8 ppm 3.8 (s, 3H) 6.7 (m, 1 H) 7.1 (m, 3H) 7.4 (m, 2 H)
8.0(s, 1H)82(m, 1H)11.8 (s, 1 H)

EXAMPLE 54
2-(2'-chloro-3,5-difluorobiphenyl-4-ylamino)-5-cyclopropyinicotinic acid

Obtained (38%) from intermediate 42 and 2-chlorophenylboronic acid, following the
experimental procedure described in example 18.
LRMS: m/z 401 (M+1)".

Retention time: 7.27 min
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WO 2008/077639PCT/EP2007/011401 - 54 - Example Structure HOO

N.N 19 HQOO -- FoC
WO 2008/077639 PCT/EP2007/011401

- 49 -

TH NMR (400 MHz, DMSO-Dg) 8 ppm 0.7 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.3 (2s, 2 H)
7.5 (m, 3H) 7.6 (dd, J=5.8, 3.6 Hz, 1 H) 7.9 (d, J=2.6 Hz, 1 H) 8.1 (d, J=2.6 Hz, 1 H) 9.4
(s, 1 H) 13.6 (s, 1 H)

EXAMPLE 55
2-(3,5-difluoro-3'-methoxy-2-methylbiphenyl-4-ylamino)nicotinic acid

Obtained (68%) from intermediate 45 and 3-methoxyphenylboronic acid, following the
experimental procedure described in example 18.

LRMS: m/z 371 (M+1)".

Retention time: 6.76 min

'"H NMR (200 MHz, DMSO-Dg) & ppm 2.1 (d, J=2.0 Hz, 3 H) 3.8 (s, 3 H) 6.8 (dd, J=7.6, 4.9
Hz, 1 H)7.0(m, 4H) 7.4 (1, J=8.2Hz, 1 H)8.2(m, 2H) 9.7 (s, 1 H)

EXAMPLE 56
2-(3,5-difluoro-2-methyl-3"-(trifluoromethoxy)biphenyl-4-ylamino)nicotinic acid

Obtained (63%) from intermediate 45 and 3-(trifluoromethoxy)phenylboronic acid,
following the experimental procedure described in example 18.

LRMS: m/z 425 (M+1)".

Retention time: 7.31 min

TH NMR (200 MHz, DMSO-Ds) & ppm 2.1 (d, J=2.0 Hz, 3 H) 6.9 (dd, J=7.8, 5.1 Hz, 1 H)
7.1 (dd, J=10.3, 1.8 Hz, 1H) 7.5 (m, 3H) 7.6 (d, J=7.8 Hz, 1 H) 8.2 (m, 2 H) 9.6 (s, 1 H)

EXAMPLE 67
2-(2'-chloro-3,5-difluoro-2-methylbiphenyl-4-ylamino)nicotinic acid

Obtained (63%) from intermediate 45 and 2-chlorophenylboronic acid, following the
experimental procedure described in example 18.

LRMS: m/z 375 (M+1)".

Retention time: 6.89 min

'H NMR (200 MHz, DMSOQ-Dg) 8 ppm 2.0 (s, 3 H) 6.9 (dd, J=7.6, 4.9 Hz, 1 H) 7.0 (m, 1 H)
7.4 (m, 3H) 7.6 (dd, J=5.9, 3.1 Hz, 1 H) 8.3 (m, 2H) 9.6 (s, 1 H)

EXAMPLE 68
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5-chloro-2-(3,5-difluorobiphenyl-4-ylamino)nicotinic acid

Obtained (23%) from intermediate 46 and phenylboronic acid, following the experimental
procedure described in example 18.

LRMS: m/z 361 (M+1)".

Retention time: 7.37 min

'H NMR (400 MHz, DMSO-Ds) § ppm 7.4 (t, J=7.4 Hz, 1 H) 7.5 (m, 4 H) 7.8 (d, J=7.4 Hz,
2H)8.2(d, J=2.7 Hz, 1 H) 8.3 (d, J=2.7 Hz, 1 H) 9.5 (s, 1 H)

EXAMPLE 59
5-chloro-2-(2'-chloro-3,5-difluorobiphenyl-4-ylamino)nicotinic acid

Obtained (15%) from intermediate 46 and 2-chlorophenylboronic acid, following the
experimental procedure described in example 18.

LRMS: m/z 395 (M+1)".

Retention time: 7.48 min

'H NMR (400 MHz, DMSO-Dg) 8 ppm 7.3 (d, J=8.7 Hz, 2H) 7.5 (m, 3H) 7.6 (m, 1 H) 8.2
(d, J=2.5 Hz, 1 H) 8.3 (d, J=2.5 Hz, 1H) 9.6 (s, 1 H) 14.0 (s, 1 H)

EXAMPLE 60
2-(2,3,5,6-tetrafluoro-3'-methoxybiphenyl-4-ylamino)nicotinic acid

Obtained (3%) from intermediate 47 and 2-chloronicotinic acid following the experimental
procedure described in intermediate 34.

LRMS: m/z 393 (M+1)".

Retention time: 6.97 min

TH NMR (200 MHz, DMSO-Dg) § ppm 3.8 (s, 3 H) 6.9 (dd, J=7.6, 4.9 Hz, 1 H) 7.1 (m, 3 H)
7.5(t, J=8.2 Hz, 1 H) 8.3(m, 2H) 10.2 (s, 1 H)

EXAMPLE 61
2-(3,5-difluoro-2'-methylbiphenyl-4-ylamino)nicotinic acid

Obtained (63%) from intermediate 21 and o-tolylboronic acid, following the experimental
procedure described in example 18.
LRMS: m/z 341 (M+1)".
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Retention time: 6.91 min
"H NMR (400 MHz, DMSO-Ds) 8 ppm 2.3 (s, 3 H) 6.9 (dd, J=7.6, 4.9 Hz, 1 H) 7.2 (d, J=8.6
Hz, 2 H) 7.3 (m, 4 H) 8.2 (dd, J=7.6, 1.9 Hz, 1 H) 8.3 (dd, J=4.7, 1.9 Hz, 1 H) 9.5 (s, 1 H)

5 EXAMPLE 62

10

15

3-(3"-cyclopropoxy-3-fluorobiphenyl-4-ylamino)isonicotinic acid

To a solution of intermediate 51 (0.13g, 0.34mmol) in THF (5ml) at 0°C, was added 0.39M
LiOH aqueous solution (0.02g, 0.41mmol) and the mixture was stirred at room
temperature overnight. THF was evaporated and the residue diluted with water. The pH
was adjusted to 4-5 by adding a 5N solution of HCI and the solid formed was filtered and
washed with DCM. The desired product was obtained as a yellow solid. Yield=62%.
LRMS: m/z 365 (M+1)".

Retention time: 6.42 min

'H NMR (400 MHz, DMSO-Ds) & ppm 0.7 (s, 2 H) 0.8 (m, 2 H) 4.0 (m, 1 H) 7.1 (m, 1 H)
7.4 (m, 3H)7.6(m, 4H)8.1(d, J=5.1Hz, 1 H) 85 (s, 1H) 9.3 (s, 1H).
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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, L-DHQ),

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 ul, ~1.5 pg of human protein) were incubated in 96-well plates. The
assay mixture (200 pl) contained 200 uM CoQD, 100 uM L-DHO, 120 uM DCIP in the

assay buffer (100 mM HEPES pH 8.0, 150 mM NaCl, 10% Glicerol, 0.05% Triton X-100)




5

10

15

HHci WO 2008/077639PCT/EP20071011401 - 59 - Example Structure
58 ci HOtO F 59 HO.OH IN IpCIF560 H

WO 2008/077639 PCT/EP2007/011401
- 60 -

and 2 ul 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 ICgo(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 2 shows the activities in human DHODH inhibition assay of some compounds of the
present invention showing that these compounds are potent DHODH inhibitors.

TABLE 2
Example hDHODH IC5 (nM)

2 200
6 88
13 150
17 90
19 19
20 15
21 19
23 14
24 200
33 110
34 33
35 12
37 99
40 12
42 23
45 53
47 17
48 5
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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 ° cells per well in 96 well flat
bottom plates in RPMI 1640 supplemented with 5% fetal bovine serum, 2mM L-glutamine
and penicillin/streptomycin. Then, PBMC were activated with 1ug/ml phytohaemagglutinin
(PHA, Sigma) and incubated with a dilution series of different concentrations of test
compounds for 3 days. After this period, cells were pulsed with 0.5uCi per well of tritiated
thymidine and incubated overnight. Next, the cultures are harvested on filter papers and
counted with a B-counter. The ICs, value for each compound was calculated from the

dose response curves.

The compounds of the invention that have been tested using this Assay had an ICsg of
less than 10uM. Preferred compounds of the invention had ICs of less than 4uM,
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.

The amino(iso)nicotinic 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
rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multipie sclerosis,

Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis.
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diseases, angiogenic-related disorders, viral diseases, and infectious diseases such as (a)
Anti-TNF-alpha monoclonal antibodies such as Infliximab, Certolizumab pegol,
Golimumab, Adalimumab and AME-527 from Applied Molecular Evolution, (b)
Antimetabolite compounds such as Mizoribine, Cyclophosphamide and Azathiopirine, (c)
Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such as cyclosporine A,
Tacrolimus and ISA-247 from Isotechnika, (d) Cyclooxygenase Inhibitors such as
Aceclofenac, Diclofenac, Celecoxib, Rofecoxib, Etoricoxib, Valdecoxib, Lumiracoxib,
Cimicoxib and LAS-34475 from Laboratorios Almirall, S.A., (e) TNF-alpha Antagonists
such as Etanercept, Lenercept, Onercept and Pegsunercept, (f) NF-kappaB (NFKB)
Activation Inhibitors such as Sulfasalazine and Iguratimod, (g} IL-1 Receptor Antagonists
such as Anakinra and AMG-719 from Amgen, (h) Dihydrofolate Reductase (DHFR)
inhibitors such as Methrotexate, Aminopterin and CH-1504 from Chelsea, (i) Inhibitors of
Inosine 5'-Monophosphate Dehydrogenase (IMPDH) such as Mizoribine, Ribavirin,
Tiazofurin, Amitivir, Mycophenolate mofetil, Ribamidine and Merimepodib, (j)
Glucocorticoids such as Prednisolone,Methylprednisolone,Dexamethasone, Cortisol,
Hydrocortisone, Triamcinolone acetonide, Fluocinolone acetonide, Fluocinonide,
Clocortolone pivalate, Hydrocortisone aceponate, Methylprednisolone suleptanate,
Betamethasone butyrate propionate, Deltacortisone, Deltadehydrocortisone, Prednisone,
Dexamethasone sodium phosphate, Triamcinolone, Betamethasone valerate,
Betamethasone, Hydrocortisone sodium succinate, Prednisolone sodium phosphate,
Hydrocortisone probutate and Difluprednate, (k) Anti-CD20 monoclonal antibodies such
as Rituximab, Ofatumumab, Ocrelizumab and TRU-015 from Trubion Pharmaceuticals, (1)
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B-targeted cell therapies such as BLYSS, BAFF, TACI-Ig and APRIL, (m) p38 Inhibitors
such as AMG-548 (from Amgen), ARRY-797 (from Array Biopharma), Chlormethiazole
edisylate, Doramapimod, PS-540446 (from BMS), SB-203580, SB-242235, SB-235699,
SB-281832, SB-681323, SB-856553 (all from GlaxoSmithKline), KC-706 (from Kemia),
LEO-1606, LEO-15520 (all from Leo), SC-80036, SD-06 (all from Pfizer), RWJ-67657
(from R.W. Johnson), RO-3201195, RO-4402257 (all from Roche), AVE-9940 (from
Aventis), SCI0-323, SCI0-469 (all from Scios), TA-5493 (from Tanabe Seiyaku), and VX-
745, VX-702 (all from Vertex) and the compounds claimed or described in Spanish patent
applications numbers P200600396 and P200602174, (n) Jak3 Inhibitors such as
CP690550 from Pfizer, (0) Syk inhibitors such as R-112, R-406 and R-788 all from Rigel,
(p) MEK inhibitors such as ARRY-142886, ARRY-438162 (all from Array Biopharma),
AZD-6244 (from AstraZeneca), PD-098059, PD-0325901 (all from Pfizer), (q) P2X7
receptor antagonist such as AZD-9056 from AstraZeneca, (r) S1P1 agonists such as
Fingolimod, CS-0777 from Sankyo and R-3477 from Actelion, (s) Anti-CD49 monoclonal
antibodies such as Natalizumab, (t) Integrin Inhibitors such as Cilengitide, Firategrast,
Valategrast hydrochloride, SB-273005, SB-683698 (all from Glaxo), HMR-1031 from
Sanofi-Aventis, R-1295 from Roche, BMS-587101 from BMS and CDP-323 from UCB
Celltech, (u) Anti-CD88 monoclional antibodies such as Eculizumab and Pexelizumab, (v)
IL-6 receptor antagonist such as CBP-1011 from InKine and C-326 from Amgen, (w) Anti
IL-6 monoclonal antibodies such as Elsilimomab, CNTO-328 from Centocor and VX-30
from Vaccinex, (x) Anti-CD152 monoclonal antibodies such as Ipilimumab and
Ticilimumab, (y) Fusion proteins comprising the extracellular domain of human cytotoxic
T-lymphocyte-associated antigen 4 (CTLA-4) linked to portions of human immunoglobulin
G1 such as Abatacept, (z) Agents useful in the treatment of bone disorders such as
Bisphophonates such as Tiludronate disodium, Clodronate disodium, Disodium
pamidronate, Etidronate disodium, Xydiphone (K,Na salt), Alendronate sodium,
Neridronate, Dimethyl-APD, Olpadronic acid sodium salt, Minodronic acid, Apomine,
Ibandronate sodium hydrate and Risedronate sodium, (aa) VEGF Try kinase inhibitors
such as Pegaptanib octasodium, Vatalanib succinate, Sorafenib, Vandetanib, Sunitinib
malate, Cediranib, Pazopanib hydrochioride and AE-941 from AEterna Zentaris, (bb)
Other compounds efficacious in autoimmune diseases such as Gold salts,
hydroxycloroquinine, Penicilamine, K-832, SMP114 and AD452, (cc) Purine-Nucleoside
phosphorylase inhibitors such as Forodesine hydrochloride, R-3421 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
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MethylGene, G2M-777 from TopoTarget and CG-781 from Celera and (gg) Anti colony-

stimulating factor (GM-CSF) monoclonal antibodies such as KB-002 from KaloBios.

When amino(iso)nicotinic acid derivatives of the invention are used for the treatment of
rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multipie sclerosis,
Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis it
may be advantageous to use them in combination with other active compounds known to
be useful in the treatment of such diseases such as rheumatoid arthritis, psoriatic arthritis,
ankylosing spondilytis, multiple sclerosis, Wegener's granulomatosis, systemic lupus

erythematosus, psoriasis and sarcoidosis.

Particularly preferred actives to be combined with the amino(iso)nicotinic acid derivatives
of the invention for treating or preventing rheumatoid arthritis, psoriatic arthritis, ankylosing
spondilytis, multiple sclerosis, Wegener's granulomatosis, systemic lupus erythematosus,
psoriasis or sarcoidosis are (a) Anti-TNF-alpha monoclonal antibodies such as Infliximab,
Certolizumab pegol, Golimumab, Adalimumab and AME-527 from Applied Molecular
Evolution, (b)TNF-alpha Antagonists such as Etanercept, Lenercept, Onercept and
Pegsunercept, (c) Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such as
cyclosporine A, Tacrolimus and I1SA-247 from Isotechnika, (d) IL-1 Receptor Antagonists
such as Anakinra and AMG-719 from Amgen, (e) Anti-CD20 monoclonal antibodies such
as Rituximab, Ofatumumab, Ocrelizumab and TRU-015 from Trubion Pharmaceuticals, N
p38 Inhibitors such as AMG-548 (from Amgen), ARRY-797 (from Array Biopharma),
Chiormethiazole edisylate, Doramapimod, PS-540446 (from BMS), SB-203580, SB-
242235, SB-235699, SB-281832, SB-681323, SB-856553 (all from GlaxoSmithKline), KC-
706 (from Kemia), LEO-1606, LEO-15520 (all from Leo), SC-80036, SD-06 (all from
Pfizer), RWJ-67657 (from R.W. Johnson), RO-3201195, RO-4402257 (all from Roche),
AVE-9940 (from Aventis), SCIO-323, SCIO-469 (all from Scios), TA-5493 (from Tanabe
Seiyaku), and VX-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
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%9; lﬁga% EBlizumab peaakGRimpmAROdRImRH G B YE§2ifnalation

Applied Molecular Evolutlon,éb) Antimetabolite compounds such as
052 ABIRSES IR SALBRFTFR LR A S hiopirine, (c) Calcineurin (PP-2B)
Inhibitors / INS Expression Inhibitors such as cyclosporine A, Tacrolimus

@ﬂgA%%gem&%%embﬁdat@upi@owmamﬂehiha@rsyammstao

Aceclofenac, Diclofenac, Celecoxib fecoxib, Etoricoxib, Valdecoxi

R REEr=C OIS o8 508 AT oL T e A G R Ty oe

canmierdpieoatheido thistsaste Rhasraspidied semeeties s OABREPL and

EsassuirsRe plieflidirdcarpaR i\ EikBlAetvatieshbohihiior srascfueial

Sulfas Iagin a%cijl uratim%dd.@)éh-;oﬁ)gceptor Antagonists such as

ﬁ%&i&‘.‘ﬁi@? SNAMB271Y fom Amgen., (hy Dihydrofolate Reductase (DHFR)

25 Inhibitors such as Methrotexate, Aminopterin and CH-1504 from

ShelsesbutidArdiibitosreoé i asiasibi\bonephosphikte Dengdiagerisise an inhibitor of
MPDH) such as Mizoribine, Ribhayirin, Tiazafuri LIk ;
R e S R i A

SifeHtAREPHSIPRESHSFREIVRAPRIBIR BNRSOFTE P & N SHTRRIALO Wi giother active

bt pocatissuie) il ienmeisphenedcetanidie)d-ambdiiso lsweigteetahidis, ankylosing

Eluoginenide, 29.G ' He hematosus,

ﬁﬁéﬁ%}@%ﬁéiﬁ(&%88%%%25}%%“@@@%%@&QRE@, ORRFFPAMECerythe

. one su , Betamethasone butyrate propionate,
PYiRST REGE 9iesifehydrocortisone, Prednisone, Dexamethasone
sodium phosphate, Triamcinolone, Betamethasone valerate,
Betamethasone, Hydrocortisone sodium succinate, Prednisolone sodium
phosphate, Hydrocortisone probutate and Difluprednate, (k) Anti-CD20
monoclonal antibodies such 35 as Rituximab, Ofatumumab, Ocrelizumab
and TRU-015 from Trubion Pharmaceuticals, (1) WO
2008/077639PCT/EP2007/011401
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- 63 - B-targeted cell therapies such as BLYSS, BAFF, TACI-lg and

APRIL, (m) p38 Inhibitors such as AMG-548 (from Amgen), ARRY-797

rom Array Biopharma), Chlormethiazole edisylate, Doramapj
5BA84%8’ (from BMS), SB-203580, SB-242235, ss-zsses%,%gﬂ‘éﬁ“a%“f

SB-681323, SB-856553 (all from Glax8%mithKline), KC-706 (from Kemia),

5 LEO-1606, LEQ-15520 (all from Leo), SC-80036 D-OGé&II from . ibit
ABRY SRRRMIYYRE G REFRR. (T STRASERS T8 2 B1TF8 e D37 (AP or
ofr the dlnycihed rAAE dedydr shemsad ivrs)uB O] 6rgimctiE activd qempawsd useful in
HREIRITA A I3 (o id andkes SeiYAkED aAReiY e kDioYiNg i kail fromultiple

Vertex) gnd the compounds claimed or described in Spanish patent.
SEETR A OTUR b M SRR 350 A PGB A3 Ty Jak F TRITB e
seishidasid.0 CP690550 from Pfizer, (0) Syk inhibitors such as R-112,
R-406 and R-788 all from Rigel, (p) MEK inhibitors such as

RRY-142886, ARRY-438162 (all from Array, Biogpharma), AZD-
AT AL 5 bUBE P OHSE00 P ot Y e tds grm and
meydstorensrag diisny R thasMEIds 0% e nistthe REERha SR 1
agon@sts such as Fingolimod, CS-0777 frqm S_ankyo and R-347_7 from
eTaliRa RS GReSTRNARIN b AP AFPS RHAR AbIRIRA N RS e as
In{egrln hRiBitors Such as Cllengit e, Firategrast, Valategrast _
disRiR MIisceICB BS2B9 015 S 5ERBREIB 9B RRIPIFHIACE IEBRIF IR A6 33 5FBTREY
a%ﬁﬂﬁﬂvﬂimﬂStiﬁ-mé%féamal&em@hﬁﬁgﬁﬂm@ﬂ; ﬁ@msBM@mnFia suspension in
SRRERETRIICR SRUE60 L) AN GRS MANAEAR AARUNERRHAY -

as Eculizuma Pexelizumab, (v) IL-6 receptor antagonist such a%
wats-inel gt PIRNERN ahrEYB ETRARRIJRAY P RAPSSIDIE as @ bolus,
¢reneciongpaentibodies such as Elsilimomab, CNTO-328 from Centocor
and VX-30 from Vaccinex, (x) Anti-CD152 monoclonal antibodies such as
Ipilimumab and Ticilimumab, (y) Fusion proteins,compriﬁng th? h dor
ArtsedmmRan A serRAINFLRBIRIR SRR IS RLLER 2 SREGEH" ©
BG4 Agdidl rekaer topmdinpte ofthambandanvirioglysuih yEesinshosawater with
RRBIRAERSr (BlRERRREseful in the treatment of bone disorders such as 25
Bisphophonates such as Tiludronate disodium, Clodronate disodium,

Disodium pamidronate, Etidronate disodium, Xydiphone (K,Na salt),
Wieerdrbaatersusition, isloriieoesmeoBitabiely BAPEaNg aevEFA¢ GETP Uil used
ﬁ@'&rﬁé@%@&i@(}l%ﬂqwﬁm ey |b@0§li(é@ﬂai@rﬁﬁléwﬁﬂ sy aeriznglinclude
Risedronate sodjum, (aa) VEGF Try kinase inhihit '
BEEESEU T A Sl S & e YA e SF et
malate, Cediranib, Pazopanib hydrochloride and AE-941 from AEterna

AessrlisadPb) Qe spoapquesisceiticanioldng) aptioialiypwite direasessutitessory

as Gold salts, hydroxycl ini Penici i - . ; )
R SR S R R RN 1800 e
theraeiivsiing iaptiRBCRIgitRe- rRvdng iOfFBﬁPﬂgI/t?ér? @m%?@fnowﬁ@gl?wmma“y mixed
Medichneiet IR andirsr i 06rinativdeating fizefaqel d tAmtoR1dNEsing agent.

T

407 -
BavIRrafERMASURAEIRR Sasd MADIRA SR IAIHES 1R SRRy be
Catee bisstitatearif)nhiig ton o Dedatetytases (Bl OAGId slubitreostiohedgelease of the
Q&wégr@,am%@eﬁpetyldinaline, Depsipeptide, Sodium butyrate,
Sodium phenylbutyrate, Vorinostat, MS-27-275 from Mitsui, Valproic acid,
Pyroxamide, Tributyrin, PX-105684 from TopoTarget, MG-0103 from 5
Metng|BenemBaNionE indhe Topo argersattl TG PEINEGRCERTIYAINE suitable,
(903, ARIbEARMYG (RENBIdAIRHRAY Ehere PR) aangelsie cupisanslinmeieche
as KB-002 from KaloBios. When amino(iso)nicotinic acid derivatives of the
invention are used for the treatment of rheumatoid arthritis, psoriatic
arthritis, ankylosing spondilytis, multiple sclerosis, 10 Wegener's
granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis
it may be advantageous to use them in combination with other active
compounds known to be useful in the treatment of such diseases such as
rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple

sclerosis, Wegener's granulomatosis, systemic lupus erythematosus,
nenriacic anAd carecnidociec 15 Particiilarlvy nreferread activiece tn he
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Pegsunercept, (c) Calcineurin (PP-2B) Inhibitors / INS Expression
Inhibitors such as cyclosporine A, Tacrolimus and ISA-247 from

W)I&s?&te%hnlka (d) IL-1 Receptor Antagonists such as Anaklnr%alr)

- 66%rgom Amgen, (e)Anti-0020 monoclonal antibodies suc%@g@émm

Rituximab, Ofatumumab, Ocrelizumab®md TRU-015 from Trubion
Pharmaceuticals, (f) p38 inhibitors such as AMG-548 (from Amgen .
CRRREPIY SO MEATE B o BPLAFB E RRGTHE A e SRGHAR Comer outinely
BedonapaparthoRis BaG8 ¢ironsiBIEBYBOBa2 083B0sEERA 2285 )xample aqueous
g%ﬁ\g%éﬁggse%Bs%;ég%r %%jmyi@@rgé@@r(%llsﬁﬁ@b!aﬁne capsule.
GlaxoSmithKline), KC- 706 (from Kemia), LEO-1606, LEO-15520 (all from
Leo), SC-80036, SD-06 (all from 30 Pfizer), RWJ-67657 (from R.W.

Dotesors; ROBBHDLS Sorrapidal 0R#ETY & e tirRduHahakie gwyoforexample,
HavsraUs he G Qap3die S SDcARAIGL fooror 2indIcT b B dfKNigelaBrioe example

Sejyaku), and VX-745, VX-7Q2 (all from Vertex).and the c ound

B R S B IO R A e e F L B3BBG 546
cantaP 20060 MiX(t9y loPalationats (e FRByAERRItEA MMERIRST SR8t wipble

s RS Mazdne Anelr KilvatinerisanH 4b)deibysiepiatatm. VKR of lactose is preferred.
2008/077639PCT/E 2007/011401] - 65( R%dg,géasez é%)HFﬂé@hibigpg% ch

SR RO MR SRIVAIRS KRN AP A SRR TENA H6h? Bhelsea Phe
therabimitietsastivednanasinidnAteipdiivalsdbie s ehe traiadient ) M3pRiopeesented
Wibieh: @s@ipistsceptible 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
BPMRALM BF the Bianuiasiute nhadtesisamentieidhedreqtusei afttwsamhaler

s sesr,a'c %spﬁaefﬂreo a%é‘ra‘g'ﬂfifﬁ &L.%H?Qéj'ggﬂggﬁna{r?e %%Wi}?g}%gtent applica-
RS psona{lc arthnts, ankylosing sponceil tis, multiple sclerosis,
Wég‘é/@%/@@%%w&@ﬁ@%gﬁeﬁ%m@@@/mﬁ@natosus, psoriasis and
sarcoidosis, more preferably rheumatoid arthritis, psoriatic arthritis and
psoriasis and most preferably rheumatoid arthritis. 15 The active ,
Ewniq@d)eﬁmﬁ’qﬁ“ﬂﬁesa@mm%ﬂﬁéﬂi&e@r irRluAR drsMARlPRRRRAYSILRE Ffplon and
AMhstiteliecraviierdspendingoamtisitioratineheffthe disosdetitn beswepgesion in an
515 QLRI B VYRR RIS SPR ela GBI RN ORI RS such as

preparations, fast-dissolving preparations, etc); tqplcally'ﬁs gr,eams, s which
8 RRUBHREARIISa LA S SRIBYINR AGSDNS A8t )Kscosiy Migdilyipg agents whic
(spoutadediseiat agewsat pintramuscular, intravenous, etc.) or by

inhalation 20 (as a dry powder, a solution, a dispersion, etc). The active
compounds in the combination, i.e. the inhibitor of the dihydropro'&aetgus oF Non-
dupial dgenal b tans SRRt LRI IRR SRR S SRRV AR & Shpotinds
ape tiss adhidisferedangEtharéanheistmenipletiamac easiedcrmposridHBef 2
indifferent.eriePpReRiiPRR Mipnded for separate, simultaneous,
concomitant or sequential administration by the same or a different route.
One execution of the present invention consists of a kit of parts
Coefgrbindrarcanimbiidpoisiteutihdareerdeite. futayarogefalss!st gapsule or
inventigniesetherswith instrietioasfon3) stniksreausmdgionosyent,

separate or sequential use in combination with another active compound
useful in the treatment of rheumatoid arthritis, psoriatic arthritis, '
dieyoxamgtsheaeiarsvenuiphdss@aviers o geeviorhgraremelfssiavill of course,
SEFiamc thinps-eiyeBniosus roser wsisrant satfcaidasiubjédéOunder treatment,

za(r)wg %%7;)76%(%)59 E{sEol?d’zeQ%Z/ (g)lg'g‘azls%lb'eg freated.
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Another execution of the present invention consists of a package
comprising an inhibitor of the dihydroorotate dehydrogenase of formula (1)
w%n%)(?é](%%% qctllve compound useful in the tree}tment Qf rheff'g]%<85(ao7/o11401
arthritis, psoriatic arthritis, ankylosing spondilytis, multiple sclerosis,
Wegener's granulomatosis, systemic 1@8us erythematosus, psoriasis and

5 sarcoidosis. The pharmaceutical formulations may convenieptly be ‘
SRR EERRT SRR ol SO g 50 BN ACEDYFURGTER s per . Dail

dostbedwayed &doinistereldnamebphmarmtiestimedEopraigeaiinian theo 4 treatments,

SUESSNIPRYSAIRN ReitRhIR iR RAbALBIDIsYRANRISRAL RERIERRESRIRS.

discréte units such as capsules, cachets or tablets each containing a
predetermined amount of the active ingredient; as a powder or granules;

\When soltivatona slapeasians vsas ddueonisigatadinat sl nadyaasgsts would be
émjﬁ*é@rré_ils_f%@ika%%%@éﬁﬂb@y%ﬁ%ﬁ@ﬂrﬁ’é . @\M@ﬁ%ﬁg@rﬁibﬂgtﬁidtwo actives

e ion. The active ingredient may a resent a bho ,
RS e et e e HE e a2 o afe? Scenaro
espehsiastesshildbotaken doirpeatitend et qiher igLan el either at the

SRR Ahadk pearikaildaliwailgdyearie arsypiestetPlareatingtosast

colouring agent. 20 \Where the composition is.i I
R AT iR A 5 SIS HLR b Bl (SR8 B R e
Brefasaily. Bk ias 0o PEY EROEA TN 3Rl Gl @FHIVRS QU P RAFiRIs teEd as an
Sflakies acacia, stearic acid, starch, lactose and sucrose. 25 A tablet may
be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by
Ebﬁfﬁ“éyﬁ?ﬁg’iﬂ'@&f§ﬂﬂﬁ’bf@rmﬁéfﬁrfét?ﬁé‘%ltﬂf%"ﬁ\egﬂ%ai@ﬁmﬁ% free-flowing

form such as a powder or granules, optionally mixed with a binder,

[ubri ol ' ricating, surface active or dispersing agent.
%@%@g'ﬁ%{g&%@bgﬁme by moulding in a suitable machine a

mixture of the 30 powdered compound moistened with an inert liquid
giweotcdhwitabeispenapirgnally rhe 2oatdifuossarektotybialdg!-4-ylamino)-

g&@&%vSSo?éiF%ek@ﬁ@’%llowing

rmylated so a rQvi coniro
Iﬁ&eetﬁ]%r}{%?ﬁ@%5}8\%%‘%%2%%@%%%%%%%@ 2007/011401 - 67 -
tSMPBERTLN is in the form of a soft gelatine capsule any pharmaceutical
carrier routinely used for preparing dispersions or suspensions may be
considered Weﬂucwb gums; Celtutoses; sificates or giggand
are incorpofated in a soft gelatine capsule. 5 Dry powder compaositions for
topical deliveAF@sa0RYBRIRhalation may, for example, be p?géé%ted in
capsules angd«ritidgesoafdexiesample gelatine or bjisters of fdr. &Xample
laminated Iaa.}%néitigpcaoil, foruse-in-aninhaterorinsyfftator-Formugigtions
generally contain a powder mix for inhalation of the compound of the
invention antf2g8ex4BISE8Wer base (carrier substance) such %€ K& tose
or starch. Use of lactose is preferred. 10 Each capsule or cartridge may
g’?&%{?&'nye contain between 2tig and 150 jtg of each therapeutically active
ingredient. Alternatively, the active ingredient (s) may be presented
without excipients. Packaging of the formulation for inhalation may be
qaigsbos ity adieng suitalsievet tesubh d@licesbsEvasatiiwdm/olized into a

D, hich, r | I t applications: WO
%%g&%@!%\%%@%&gg%@adﬁf\%%? g\éé/%%%@ Typical compositions for
nasal delivery include those mentioned above for inhalation and further
icONROSOTIHPREX ANEEJECOmpositions in the form of a solution or
suspension in an 20 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 aqueous or non-25 aqueous
vehicle, for example a cream, ointment, lotion or paste or are in the form
of a medicated piaster, patch or membrane.
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Preferably the composition is in unit dosage form, for example a tablet,
capsule or metered aerosol dose, so that the patient may administer a

é% % 9%{3) . 30 The amount of each active which is requir tg %f%&yﬁﬁ()l

erapeutic effect will, of course, vary with the particular active, the route

of administration, the subject under tredment, and the particular disorder

or disease being treated. (@ 200 /é)g? _%?ADCT{ 220071011401 - 1§_8|ammo)_5_
Y00 PRIetS s8R r%"HYs‘#HH'éW 588195 OnPng SraeRve™Y Y
m@nwnmmmw@mwdm@@)mmgmﬁ@téﬁéaqrﬁoamfieﬂ ferpalation:
treatments, preferably from 1 to 4 treatments, per day. Preferably, the

active ingrt adiemgaﬁ(‘f;eaﬂiﬂmm'cfemﬂ ohee-or-twice-aday—5-Wh
combinatigASBEARARECAe used, it is contemplated that all ac %ve dgents
would be gdiiimisteriating tdebudzame time, or very clgse in time.-95 Kg

Alternativelg ore pEVRE-IVES could be taker in the morning geidghe
other (s) Ijmpr in the day.Or in another-scenario-one-ortwe-actives-¢ould

be taken t vﬁ%’%ﬂ;‘?‘%ﬁ‘tﬁé%%er (s) once daily, either at the - $3Rlme
as one of theotiioestealay/fdosirageoccurred, or separately. Preféraltflg jat
least 10 twWi AR ETO R SIELHAY aif, of the actives would be TgkeRy |
together at I bly all
actives would be administered as an admixture. The following
pregealiatons forms are cited as formulation examples: 15 COMPOSITION
EXAMPLE 1 50,000 capsules, each containing 100 mg

2-(3,5-difluoro-3'-methoxybipheny1-4- aml % 5-met rXln %ognlc a mixed in
Méﬂ%@%@ﬁé&n@ﬁiﬁf Wé?@%?é’ﬁ&?&?zf& TN B RRTOHE &
fosaitatadionxekétiv20ingnetieans mm@eéumﬁ@nmé@élm Kei"g fIipiaalisc and

gllicnatioxide hdskene ararmiaiehioch Kbe of the tablets was about 3 minutes.




Magnesium stearate 0.2 Kg Procedure 25 The above ingredients were
sieved through a 60 mesh sieve, and were loaded into a suitable mixer

“Wg,@é%%%t?ofo,ooo gelatine capsules. COMPOSITION E)%l}/)ﬁ’#go%m“m

639PCT/EP2007/011401 - 69 - 50,000 tablets, eac
containing 50 mg of 2-(3,5-difluoro-3=rfféthoxybipheny1-4-ylamino)-5-
methylnicotinic acid (active ingrediee%\wge prepared from the following
formulation: Active ingredient 2.5 Kg Microcrystalline cellulose 1.95 Kg
Spray dried lactose 9.95 Kg | Ca rboxymethyl starch 0.4 Kg Sodium
1518 3Brh f0RI BteoduisgI Colloidal silicon dioxide 0.1 Kg 5 Procedure

5 wherein
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o one of the groups G' represents a nitrogen atom or a group CR°® and the other
represents a group CR°®

o G?represents a nitrogen atom or a group CR¢Y

e R'represents a group selected from hydrogen atoms, halogen atoms, C,.4 alky!
groups which may be optionally substituted by 1, 2 or 3 substituents selected from
halogen atoms and hydroxy groups, and Css cycloalkyl groups which may be
optionally substituted by 1, 2 or 3 substituents selected from halogen atoms and
hydroxy groups

« R?represents a group selected from hydrogen atoms, halogen atoms, hydroxyl
groups, Cy.4 alkyl groups which may be optionally substituted by 1, 2 or 3
substituents selected from halogen atoms and hydroxy groups, Ci.4 alkoxy groups
which may be optionally substituted by 1, 2 or 3 substituents selected from
halogen atoms and hydroxy groups, and Cs cycloalkyl groups which may be
optionally substituted by 1, 2 or 3 substituents selected from halogen atoms and
hydroxy groups

e R? RPand R®independently represent groups selected from hydrogen atoms,
halogen atoms, C14 alkyl groups which may be optionally substituted by 1, 2 or 3
substituents selected from halogen atoms and hydroxy groups, and Cy., alkoxy
groups which may be optionally substituted by 1, 2 or 3 substituents selected from
halogen atoms and hydroxy groups

¢ Rrepresents a group selected from hydrogen atoms, halogen atoms, hydroxyl
groups, C1.4 alkyl groups which may be optionally substituted by 1, 2 or 3

substituents selected from halogen atoms and hydroxy groups, and C,., alkoxy

MCSLLP
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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 MCSLLP

300 mg tablets using 9 mm disc and flat bevelled punches. T
T e/gg7r7§ ion time of the tablets was about 3 minutes. 10 /EP2007/011401

2008/077639PCT/EP2007/011401 - 731 CLAIMS 1. A compound of

formula (I) 5 wherein one of the groups G1 represents a pitrogen atom, or

2 0roBRCARRE TR AR SPIEBRULEHHE LHrE Y Grae & S R IUEa et et fom
nitrogéalegematyrasgaud pyGRey IdRpsepnd sentsyalgptopyseriedne aviighhmay be
hydrogeiataNSuhResNB oML Gl doatib SosmIsdaig AN RN atoms and

optionally substituted by 1, 2 or 3 substituents selected from halogen
atoms ¥APRBIRPgroups, and C3_B cycloalkyl groups which may be
opkonaitiy sitbstgudens sy’ 2ng 67 B sulistivesrstosaiodting fther frdogdrgroup,

atoms)ad, Ny A% JERHRD L ARAIFRIESAMSIR SLQUHRBRlE! RS from

hydrogen atoms, halogen atoms, hydroxyl groups, C1.4 alkyl groups

which may be optionally substituted by 1, 2 or 3 substituents selected from
witlabe pratisnshahdvhgd mixyagtomes Gk 4ralkexR grod S vehiekamta/ydrogen
ﬁ@ﬁ'\%lbs}é@gww,]thgnqji‘a'%ﬂﬂt@a%r%%ggt@{rﬁm|®§@lkoxy
atoms and hydrox g?rou £ ar\g %3,[3 8 cl1oazl (%I:gro g? Wp‘lcl’g may Q?rom
FBUPTIARAN L8R OB 1S idied Rétinferits SERSTHSTOR alogen
teettogen atehisyamnd Xy v s o Fes, IRE aewsleatk e Gpeynsamiph ape Seraptionally

JiiRsselscied Bomhélivgar séppedirlpgRcyimtokd Analkybigaupeups:;
which may be optionally substituted by 1, 2 or 3 substituents selected from

halogen atoms and hydroxy groups, and C1.4 alkoxy 25groups which may
el dpiohaliyangotoalicarespiabledialssansshingsides easeebd from halogen
atoms and hydroxy groups Rd represents a group selected from

hal )
AR S R S Sl .

ubstitu or 3 substituents se ected from
ewslogls atoHRs dhe Rydasaryasers anditee G aivsiar!kRxy groups is optionally
J9RB{0E4639P C BIERISBEN Aicks. -71 - groups which may be optionally
substituted by 1, 2 or 3 substituents selected from halogen atoms and
hydroxy groups, and C3.8 cycloalkoxy groups,

; / which may be optionall o
SUbSRTRRI ESES © SRLARS SUERBA BrTEELRP AP consisting

of hydrogen, bromine and fluorine atoms, methyl, ethyl, cyclopropyl and cyclobutyl.

4. A compound according to any preceding claim wherein G® represents a nitrogen atom

and G* represents a group CH.

5. A compound according to any one of claims 1 to 3, wherein G® represents a group CH

and G* represents a nitrogen atom.

6. A compound according to any preceding claim wherein both groups G' represent a

group CR".

7. A compound according to any preceding claim wherein each R® is independently
selected from the groups consisting of hydrogen atoms, fluorine atoms, chlorine atoms

and C,.; alkyl groups.
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hydroxy groups 5 one of the groups G3 and G4 is a nitrogen atom and the
other is a CH group, M is a hydrogen atom or an pharmaceutically y
cceptable cation with the proviso that, when at least one o
WRé an%ﬁggrepresent a hydrogen atom and G2 is a group C%H?%Eégn%mn
represents a groups selected from CI.leaIkoxy 10 groups which may be
optionally substituted by 1, 2 or 3 substjtuents selected from kalogen d
R R DR SO SD L) t CEHCR Sigserts a CR
guptiwnally substituted by 1, 2 or 3 substituents selected from halogen
atoms and hydroxy groups; and the pharmaceutically acceptable salts and
N-oxides thereof. 15 2. A campound accarding to. claim 1.wherein_each .of
f
s TR RIS RS E R Hang rotse e e b or
hydeb iy @8R Y cicdiRsx P Rsps. B DFTCREIBI Y st testByFiPalkGygroups.
halogen atoms. 20 3. A compound according to claim 1 or 2 wherein R1 is
elected from,the group consisting,of hydsege ' g Qf‘g% isting of
B TR g o B R R PR R orsisting o
GrecdkonyAEe ey %%%@&HQFQP&WWEW&@GSC@F&%M@%?Iitrogen atom
and G4 represents a group CH. 25 5. A compound according to any one
A AL &Rd?’acvgb%ﬁig\%p;ep%gaﬁn\tg SHURefth AL GAJEBIERGAE oroups
nitrogen atom. - 6. A'compound accor mgto any Precedlng claim
WRERIREIGIH BB 3T FOpHREL SRR P GRSt STl RO A BYRBound
according to any preceding claim wherein each R’ is independently
?ﬁ_'ﬁ‘%ﬁ% Nt RE-SF@HB ARSI RL BY RO GE BeRiOmP HHOHB GG Snsisting of
chlorine atoms and C1” 3 alkyl groups. WO
hystiegs PEIOR AYIERBIETH #196119752 81%R 8ompound according to any
preceding claim wherein the group G2 represents a CRd group. 9. A

£OMNYMCHBLFALLENiH Fairy Prabirripl dithisvpsleried isyndbedfierPhe group
consisting of 5 h drog% rougds{éfls alkoxy groups, 2,2,2-trifluoroethoxy

1S Vi
conFietnaRNAREY F%?JB ORLLANBEind according to claim 9
wherein Rd is selected from the groups consisting of C1.3 alkoxy groups,

242 R HRIRather AR e ddre YD kR Bt Qipsiekied Frofn aRENPOURdoNsisting of
according to arl%ﬁr ce.dingtclaism wherein Re is selected from the groups
E}S‘?{Q%?irh%tfi?"ﬁ HY BRI Mthyl groups and trifluoromethoxy groups.

12. A compound according to claim 11 wherein Rb is selected from the
PEOUR-ERMBIstNE bR agemintonas fluesier atamgreus GllasnesatnaRe)

groups, G2 represents a C(R®) group, R? is a fluorine atom, R is selected from the group
consisting of hydrogen atoms and fluorine atoms and R' is selected from the group
consisting of hydrogen, bromine and fluorine atoms, methyl, ethyl and cyclopropylt groups.

16. A compound according to claim 15 wherein G? is a group selected from C(OH}),
C(OMe) and C(OEt).

17. A compound according to claim 16 wherein both G' represent CH groups and Glisa
group selected from C(OMe) and C(OE).

18. A compound according to claim 15, wherein R® is a hydrogen atom, RY is selected
from the group consisting of C.; alkoxy and Cs.4 cycioalkoxy, and R?is a hydrogen atom.
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15 13. A compound according to any preceding claim wherein R2 is
selected from the group consisting of hydrogen atoms and halogen atoms.
W%420,3\8%9%§)909nd according to claim 13 wherein RZ is selecﬁlcigfﬁi%ut%:lmm
group consisting of 20 hydrogen atoms and fluorine atoms. 15.
compound according to claim 1 or 2 whérein both groups G1 represent
(Re) groups, G2 represents a d) group, Rais.a flugrine atom, R ”i<
AR R RO Sg DTS es DS B ey
gamebR1 is selected from the group 25 consisting of hydrogen, bromine and
fluorine atoms, methyl, ethyl and cyclopropyl groups. 16. A compound
ccording to claim 15 wherein IS a group .sel te%i (] e H),
B R R PR i RSB A e
both G1 represent CH groups and G2 is a group selected from C(OMe)
BN GERABLINEG AFSIRYIRLEMS rAaGOsHiIrmMRestinG Lizprdsentina Rirdgen atom, G*
hydrogen atom is selacted fr oup consisting of C1.3 alkoxy
DA SR e LB o WO
2008/077639PCTIEP2007/01.1401 - 73 - 19. A compound according to
I3 B pedateisdBdisyadyidinxysgrolpvatered 153 mikexgrgsaugro ROCH, G*

com g}\{g% a rcooreqj‘rbgogg claim 19 wherein Rd is a C1.3 alkoxy group. S

At compouna according to claim 18 or 19 wherein G3 represents a
nitrogen atom, G4 represents a group CH and RI) is a fluorine atom.
22 .Acoppaaidnsteadorgliogkdrolaion 8ack 8 wiweoin G3 represents a

group £l g 3¢ R&??ﬁﬂ%?yﬂﬂfﬁgﬁﬁhéﬁ%ﬂ%%a%i&ompound according
, _

to claim 1 or 2 which is one of: o

2 (REREGHHAIWRIRDIRPFRA I EDIMBNERTTL acid
2-(32-(Bthioxye 3 {tifabiphethpiylbidbenind)mienintinigoithic acid
152z(%sEéfR&%g%lwﬁﬂUwremﬁéta%vahﬁpmywnymamisg&nic acid

2-(31-Ethoxy-3-(trifluoromethoxy)biPhenyl1-4-ylamino)njcotinic acid
2-(3’*’-1(/?@&4‘6’5\9 % r%l J .511 % {

Xy g PoRTes PRI A SRR SR acid
2- (25D DB -Shewtbytinieny!tddyidanmonebumeihcid
202 AT et acid
-(2!,3-difluoro-3'-methoxybiphenyl-4-vlaminoni c aci
2-(2%%%35!1&3"0-@?%11”6?%‘% ﬁg%%%%gﬁﬁ%@]gm}iﬂlg;%\%[cyptinig: acid
2- (320 Atdlerst-Arifiiibieerestiox)BiP PR f-MATHAMNIMIBISRAE acid
2-232Qb@r@o%-@%@@lg?mbiahw#ﬁﬁ)ﬁtaminp)m@&memjdu)mc acid ;
2-(3:Methy1-31-(trifluoromet iphenyl.-4- nO)nicOtinic aci
252 Aggc%g"r'c?]? i‘?ﬁ%“é’t‘ﬁgﬁ% fB’?])g y%&m%’gr%}?ﬁorx)%ﬂ%%mc acid
2-(32BMebrdinbgrrasinersbipheny -y FRRAMISAES AR acid
2- (32 Qyaialsonnmunyohiphenyldryiehiivo)nicatinic acid
2-(3:F)uorQ=3' rifluar, loheowl-4- inamicatinic acid
2-(3{2&&% uﬁt‘(%)@é%%%ﬁu@%%%%@%%f%ﬁrﬁ%ﬁ@oﬁﬁmd
30234 3-DinBHRY-ArivesrBIRRERYA HASHRA EAYRATIA0)nicotinic acid
2-(32-Fatirmero335¢diflendhipioethydieAbytartiieliyiectinirasitiic acid
243,5- BRI e RIphe LAV RMIRMESRIR R 3
2-(3,5-Difluoro-3'-(trifluoromethoxy)biphenyl-4-ylamino)nicotinic acid
2-(3"-Ethoxy-3,5-difluorobiphenyl-4-ylamino)nicotinic acid
2-(3,5-Difluoro-3'-methoxybiphenyl-4-ylamino)nicotinic acid
Lithium 3-(3'-ethoxy-3-fluorobiphenyl-4-ylamino) isonicotinate
Lithium 3-(3-fluoro-3'-methoxybipheny!-4-ylamino)isonicotinate
Lithium 3-(3'-methoxy-3-(trifluoromethoxy)biphenyl-4-ylamino)isonicotinate
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Lithium 3-(3'-ethoxy-3-fluorobipheny1-4-ylamino) isonicotinate Lithium
3-(3-fluoro-3'-methoxybipheny(-4-ylamino)isonicotinate 35Lithium MCSLLP
3 31-methoxy-3-(trifluoromethoxy)biphenyl1-4-ylamino)i5o

K7 7530PCT/EP2007/011401 - 74 - Lithium VeRAAG
3- (3 -fluoro-3'-(trifluoromethoxy)bipheny$-4- ylamlno)lsonlcotlnate
2-(3-Ethoxybipheny1-4-ylamino)nicotinic acid

2- (GBS - ST HARBEIIRSURRRABY bR T RGeS R tinic

aci@-23(Ehs:iifhremy i-idemiopmigdiiph@rigl -4-ylamino)nicotinic acid

52- %%’"}?59032 ﬁﬂ}j@)ﬂhﬁﬁhﬁ%&n&@maﬁwra?nlammspﬁmrﬁ&wc.d
ifluoro ro amino)nicotinic ac

5 B gD éqfu%géo‘?r‘%%% Q{?%y r%?’ﬂ'”gf&'iﬁmo %%%8!’"0 acid

5-Bea(Bi'2e(8:3- mﬁthvm@hﬂeﬂhémih@rﬁrﬂlﬂﬂwmmmﬁ%ﬁmc acid

5- Bm@ Bifdsislerenriteilyilpmeamatiammbiiastiniédcidamino)nicotinic

1025(§r%%?o %fu(fr[?fuo%enpg )&B%?ﬁheﬁyaipﬂg?gﬁﬂg‘) gcr'lqethylnlcotlnlc
acidBoyeiahtdpydifiRoR-Aume R xrxheHANHERPEIAISAERRRSIRIcotinic
aC'%Zaéc%ﬁs@l Kia6ers: mnmmmwmmwh&mmww acid

-2-methvbi I3
(RS- %‘i@fﬁw@“ R R AR e U i o
1525(@yel¢mpy323(anﬂwm5rﬁn@hwmghawhﬁ;ylmmmwm?&acud
5-cyclep a3 metherpigetiflugiahipbpmethyildcotirddricdtinic acid

2- (3 5 E;,joro %]ﬂ Lrjrg%dg) gygllﬁll\}géwélnﬁ] -yl r?mm #lc%mg'%glmc acid

5- bror(n ethox orobir amln o)nicotinic acid
5- c;ﬁ:@p?b@ﬁ&l(@ihém&wg'y@lﬂﬂ%%b %’ﬁﬂ}’@&‘ S‘ﬂg'ﬁiﬁ]%ﬁ'ﬂlcotlnlc acid
202453 leming33 srethorbipHaethyibidthieo)yi-mettaimioot) A awdhyInicotinic

acidg henyl-4-yl t d
5- cycl p();}c(;)i)gﬁyﬁz%gaf ngr%x f?ng{'r‘fg@bf rﬁ?t’h %ami;r%mflo;lgéﬁﬁb)mcotlm
c actd( 2 PBUSIRIATD Féhﬁiym%rfﬁ%%mlﬁﬁi IHie8tifiic acid

2- (ZQWQERMWGWWW%MMWMMoummww acid

2-(3
252%(3 5- dlftlguor(g(gal\ﬁg} Q@SO&W @n\ﬂ @%m%&@&%d

oien % E’rﬁ) élmctﬁcmco inic cud
5-cy 1o pRPIS oMo 808 S?St B’ ‘} o o
acids-cyclopropyl-2-(5-fluoro-3'- methoxy -2- methyibtphenyl -4-ylamino)nicotinic acid

2- <3z<zzc£0@m% 3l piRRORyrmiimpielrficasdopropylnicotinic
acid 5-chloro-2- (?15 |qu ro 31 Ypox‘xokﬁc le Cwamlno)nlcotlnlc acid
t I

5- cy%]gpr%ﬂ)%? 3 uoro ?blphenyl 4-ylamino)nic
otinie- a’f;mb@@Qwacaﬁ%ﬁfm&véfgmmmb&y’lﬁmy‘fﬂi%lﬁo)n|cot|n|c

acid 2.2 alors: B e uppmbiphespdrindmine)cseyclopropyinicotinic
ac'dszcy%xép%‘;!% Seiehoxy-2methyibiRheny Lid-yigminginicinc

2-(3 B{aiforpeametdy/a-diupahremettasDBipheYR PRI SRERASNFasthi

C aCsirﬁn&’c;zhd@@dﬁn;éoebﬂmwadmﬁbywmmymmmtmmooumc acid
355-chloro- E n | reotlimcaci
o RS hf';?éfg%aj @% @EE}J&%H w&%ewy@mamw e acid

uoro enyl-4-ylamino)nicatinic acid

2-(2 38,8 &eltitriord- G‘%@W&%ﬂﬁ@ﬁé‘hﬁiq“ﬂ%ﬂ%}ﬁﬁ%ﬁmc acid
2-(3 Sdifnre-2 snatbylbiptemyL Ayldaminedmigotiporgtigotinic acid

3-(3 L6y 8 RIRREY A B IRNR RV Y RIS ABIFRIEHG ik
2-(3,5-difluoro-2-methyl-3'-(trifluoromethoxy)biphenyl-4-ylamino)nicotinic acid
2~(2'-chloro-3,5-difluoro-2-methylbiphenyl-4-ylamino)nicotinic acid
§-chloro-2-(3,5-difluorobiphenyl-4-ylamino)nicotinic acid
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5 24. A compound according to any one of claims 1 to 23 for use in the

treatment of the human or animal body. 25. A compound according to

any one of claims 1 to 23 for use in the treatment 100f a pathological

condition or disease susceptible to amelioration by inhibition of MCsLLp
dehydroorotate dehydrogenase. 26.-4&ompound according to claim 25

wherein the pathological condition or disease is selected from rheumatoid

artrﬁmlcp@oaa{ﬁc':@mtnm@,éﬂéﬂw«a@ig@@ﬁrﬂmﬂminﬂ)mﬂﬁ@ﬁmws,
WQQ?Q%',% ,%f-%é‘HE?mérF]B-%Sdrﬁ%éﬁ%_%WlﬁiB’r%’r%&%h&fﬂﬁ’%&ﬁ%léoﬁﬁf&f iagts and

sarcoldosis. 27. A pharmaceutical composition comprlsmé a compound

as defihecdiflearp Grensiteldnpheny-43yia asan Bl wiae
phaéﬂ@@@ IRl asarRtabis g QI AaHiRfo)RBnteeiRtaErMPound

as defined in any oné of claims 1 to Z3 in'the manufacture of a

medicament for the treatment of a pathological condition or disease as

slefined ingains€e utk) #Pary NEBMIHIRION R oL GBRASHItEAment

compound according to arcliy one of claims 1 to 23; and (ii) another
o BURPEIE @BHTRORPIY) Anti-TNF-alpha monoclonal antibodies such
as Infliximab, Certolizumab 30pegol, Golimumab, Adalimumab and

AME-527 from Applied Molecular Evolution - 76 - b) TNF-alpha

PtASHTRG $OR P ESEHRR FOMY LU REGIR T d rQ BEdRA s LIRS degsttment
& S£AHINABYRAPESA BB Btie LS Esdusasiend HhHutRsfasEAN®Snhibition of

cyclosporine A, Tacrolimus and ISA-247 from Isotechnika 5d) IL-1

ReY AlRteRNErege 88CAnakinra and AMG-719 from Amgen e)
Anti-CD20 monoclonal antibodies such as Rituximab, Ofatumumab,
Ocrelizumab and TRU-015 from Trubion Pharmaceuticals f) p38 Inhjbitors

2Bich SeRRRESLBGRIFINASR SR RRY IRS? IPribm Ratag eqlm aongjtion or

GblepethizeleRrifyiteddpiabrRPERAAHE SIS dftrmid O MAEbsing
SB-203580, SB-242235, SB-235699, SB-281832, SB-681323, SB-856553

SRS | S RIRICIRIOS IR VARSI RO M KRIMIOMALRS!S DS B S Lo

sAkFOMakeR)s HeSPRA6 ana-H8ralbiserm Pfizer), RWJI67657 (from R.W.
Johnson), RO-3201195, RO-4402257 (all from Roche), AVE-9940 (from

Aventis), SC10-323, SC10-469 (all from Scios), 15TA-5493 (from Tanabe
DeiyakHhritytid4iicaRtbY it A2 et Srin Y artoyo 8 M rpgedh O ik By

Activation Inhibitors such as Sulfasalazine and Iguratimod i
one of claims 1 to 23 in association with a pharmaceutically acceptable diluent

or carrier.

28. Use of a compound as defined in any one of claims 1 to 23 in the
manufacture of a medicament for the treatment of a pathological condition or

disease as defined in claims 25 or 26.

29. A combination product comprising (i) a compound according to any one of

claims 1 to 23; and (ii) another compound selected from:

a) Anti-TNF-alpha monoclonal antibodies such as Infliximab, Certolizumab
pegol, Golimumab, Adalimumab and AME-527 from Applied Molecular

Evolution
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h) Dihydrofolate Reductase (DHFR) Inhibitors such as Methrotexate,
20Aminopterin and CH-1504 from Chelsea.

b)

c)

d)

h)

-76 -

TNF-alpha Antagonists such as Etanercept, Lenercept, Onercept and
Pegsunercept

Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such as
cyclosporine A, Tacrolimus and ISA-247 from Isotechnika

IL-1 Receptor Antagonists such as Anakinra and AMG-719 from Amgen
Anti-CD20 monoclonal antibodies such as Rituximab, Ofatumumab,
Ocrelizumab and TRU-015 from Trubion Pharmaceuticals

p38 Inhibitors such as AMG-548 (from Amgen), ARRY-797 (from Array
Biopharma), Chlormethiazole edisylate, Doramapimod, PS-540446 (from
BMS), SB-203580, SB-242235, SB-235699, SB-281832, SB-681323,
SB-856553 (all from GlaxoSmithKline), KC-706 (from Kemia), LEO-1606,
LEO-15520 (all from Leo), SC-80036, SD-06 (all from Pfizer), RWJ-
67657 (from R.W. Johnson), RO-3201195, RO-4402257 (all from
Roche), AVE-9940 (from Aventis), SCIO-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 Methrotexate,
Aminopterin and CH-1504 from Chelsea.




