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WO 2008/ 077639 PCT/ EP2007/011401 -1 AM NO NI COTI NI C
AND | SONI COTI NI C ACI D DERI VATI VES AS DHODH | NHI BI TORS
wOTh@/regent i nvention relates to new i nhi bi t ®C3/EFRo07Ioe1401

dehydr oor ot at e dihydrogenagq_ (DHODH) . These compounds
are useful in the treatnent, prevention or suppression

amIno Oicorhnit seasemIantindt SoroeEsIvanOovES 49D DBEDHS MeUeptars| e

to i nprovenent by inhibition of dihydroorotate

dehydr ogenase, such as autoi nmune di seases, immune and

i nf | anmat ar i seases ' ' '
The g R T L S M ok enase
(DHODERMhess compoaridsdire easfekin thetieatnfeat tirexestion sesuppsessian of

. The enzyne, di hydroorot at e_dg A he
oo RN AT T AU LEL PR 4 ARG B ot
dihydrgbiotdtdiderydrogenast hatchaspatdimaunealissages, immyoe\asd dnftammatory
_of di hydroorotat t.0_orotat it ' io-
dise oS- B oo I BRIAEIE LY bl reates
disorideay vifal dEases) cineotfectibusdissasesli at e (Loffler et al Ml

Cell Biochem 1997). In contrast to parasites

(Plasnodi um fal ci parum) (MRobert et al Ml Bi ochem
The Basyasé diaydrdbte aletlydibgdrast ¢DHOOH). is thiei gnzwmmiedhat catalyzes the

xclusivel y. have this.de n : ’
oo TR AV B A B PR T BRI 2ohlifeB 1 68 borarae
to orb&itdeenconaningith aratertroattiaosfer tol utfiguineriedigofactos Qaiaa favin

at hway which s i e
monBqiatie B (CHEFT R Mol S BldEbin, 1T, conuas to
pardBAcEPlasdium Eatibsruwi )i McRobert bt 2l0al Bionbesy Paragitol 2002) and

articularly T and t
B i e rﬁ?‘é Bafly 28 (g agee o

iriditied] inaeimnas telfsshdvieaancadditionglcs eq@tieay on

pyrlsuppr,essi ng DNE\:’synt hesi s an cqgnggquent ly cell

proliferation (Breedveld FC et al Ann Rheum Di s 200%).
Durif§ BbRiEostatic protifebationr thecialvbgODRthwiayw/Hiehigfindgpgndent of DHODH

I Muposuppr essant _an ' i/ ' f A
sooh 23R GRS ar b VR B b O a0 s i
turnbst @it paklcalairg Tearld B prudhicteteanehthex rauestatiyvashiodgripigerate. In

nfl a ion_and ti desi ti . Y .
thessiils- LD PRGRDeR SRPE T AL HHE Jriltestith S C,A DRA synthesis
and (Consequieatly édluprolifecsion (Breedveldti€ gt BKATBRhgHE BiF @400har )

Thefiex HibtRieed B S n benéfical Mot bty QisehPahdantprolferative
offe6is G Bl an giseasesocharactenizgd dyiabnoamal aBd ungentealablg cell proliferation

cauBrgahEs eI TSGR BEIER, | 2750 1% T o

type 2 (Th2) subpopul ation differentiation (Manna et
el A B RO oo ibtgee
Mariiyn USARKEZ 7 8leanrdeas gaindry haroBHantmfiBmmasery @okers Ry inhibitiogyof
cytoilln'e proAcriLtJCQIE)intain& inﬁclggﬂémo?g\cl)lg))kBg-Eéignalling, monocyte migration and
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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WD 2008/ 077639 PCT/ EP2007/011401 -2 In
co-crystallisation experinents with two inhibitors of
WODRBBDHa3hat reached clinical trials, Brequi nRCT(EP2007MO11401
D.L. et al.; Cancer Res. 1985) and Terifl unom de
(A77-1726), were both found to bind in a common site,

In co- c&sgalllsatlgh %gﬁ)grﬁ%erﬁg Wﬂ?tt\ﬁo p\% t}ltlafs &&%Bgi tﬁéﬁ[% EﬁDeot Gifical trials,

ui hone
BreqﬂlﬁQOODexﬁarl[btlejraandeceS(Re@ Wﬂiﬁéland Feriflunamide, - NF26) awere both

founcﬁ Enht? 8(? pAY %tﬁ%on\é@e %ﬁé@é?%g)b%%ﬁe%tﬁ)%% tﬁé Bﬂdl 1g[ﬁggfith cofactor

reac l"ace. l'uno
ublquusorteh(ewetcaltrf‘ugJooFoldt Pes$.f2008pni de, V\,hl ch i s the active
nmet abolite inhibiting human DHODH with a noderate
potency (Fox et al, J. Rheumatol. Suppl. 1998 10
Leflubefhidersaid diedeir sheatr@IARIDNG AraedEE 18N 138, VYO 97/34600), was the first

d
oHORH R IEHRES shoffe b A REARETLonohie R e BRARPEO. ©
terlﬂtunbnflJBQSNracfdlshlye atleve rﬁaﬁbolﬂemmurtmgtmemm@HDDﬁ with a moderate
pote o‘glf’)%gt?r @rg{h [ 'n]iét pfg%)o”rem ly Leflunom de is

eve the treatnment of
systen1c | upus erythenatosus Wegener's 15

Leflu%r e iS ma[g.l\ﬂéga((j é%ﬁ'{?dﬁ%?i ?tj E%%H’l%‘raggg%o%pﬂéentls which
was bmrbf/édmy)thed%DA Farshareatrentefrabonatoid arthriis in 998 @by the
ohfh% fea) r%er%ro?%f% a%%r{hhﬁ@ﬁw 2008 LiFeltly I %ﬁgﬁ&ngdlells unhder active

rirals nnor et al Neurm
devemtmnaermfce teergeafimegt bhsystemic Iuvluasertbemeﬂoaw%drveaeg@as es

ch,as
grangﬁﬁmt(ﬁl‘s @{féﬁ%ﬂo & Q%@Wbllopi zlt 0218, :’5‘} %g%(l)’])%{nd%lv Jinfection.
Moréation pertflsnomiet s active r(&abaie eafficasioulin mump!wa%rpgls and right

e

Furt henore, | efl unom de and FK778 have shomn and

Oth{)é(i%%ljl r%nrﬁtm QB&QYA - cl@%éli/ Yélécpéd @%@a&g s&%té%wgbemg IsH8ndilitis

current I cated as second-
(Hanlbdﬂ@lt apyAnrt. ﬁhemymt @me@@i)@)vpqalma;t@”lgregg@llgﬁ@@patblp@gﬁwltls (Silverman

etal' A\ ?ﬁ?ﬂ% 5()‘;199% ?&on B@U%ﬂhéﬁ%@él' @&rc?&%e v#se. Diffuse

unom ereues Vrellcatlon ﬁﬁi
Lun@bcsurzoma%Mhemmreelaﬂwrmmnd@an%&K?E&havqﬁwm%nqq@@e Rtigntiviral

actw&? (%é,gn p(%?5| u (e%%h %ffe% c@r@r&g%dlca%pg‘s 30850d-1Ine therapy

gl ca fec di a by
for cytmmdglatavmtns deew@fter@waﬂteqreplaa@ﬁwmjerea@éTra@éméPtarlon 2004).

in aﬁ@j&deflﬂﬁbg%qgauﬁqugﬁlﬁaﬁgf8 LbdutF588 haReehttiohM9at can

revent aut ol mune di seases,
be obtamﬁmemﬁmbnvaﬁﬂlcmahdomg/(smhi?@éej d&set AAPSRAA3Ne bone
di sorders, malignant neopl astic di seases,
angi ogeni c-rel ated disorders, viral diseases, and
In viewfoé tie physiottigicshetiects ediatest bsinhibiiion ofdetysirenrateds . Wo

deh%@%%%%ézsﬂgg \5%%[2@ éﬁ@%tggé’%%%&%@gggnﬂymc%g 56 446 treatment

or prevention of autoimmune diseases, immune and inflammatory diseases, destructive
bone disorders, malignant neoplastic diseases, angiogenic-related disorders, viral
diseases, and infectious diseases. See for example WO 06/044741; WO 06/022442; WO
06/001961, WO 04/056747, WO 04/056746, WO 03/006425, WO 02/080897 and WO
99/45926.
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Di seases or disorders in which DHODH i nhi bition plays
wo20088172639ncl ude wi thout limtation autoi Mun®CT/EP2007/011401

di seases, inmune and inflamgatory di seases,

destructive bone disorders, ~ malignant neoplastic

eas n io [ I

Dlseﬁﬁegeodéigsgrdeéﬁ% Wit ?E(‘?ﬁ%‘%@ Z?“hglgtl(g" Elggggg(ﬁilﬁ@ﬂo% W|thout limitation
autoighirs@asdiseasies cimnmene drel |pflamreatoaddléeasetsedc%wavﬁ:bwlwﬁers

ar e, not t Ol | LAt Led infecti
maii g PR et enpliSHAB L AL Eaachint il B58accd) ofa nfectious
disesselser osi s, psoriasis, ankyl osing spondilytis,

Vegener's granul onatosis, polyarticular juvenile
idiopathic arthritis, i nf | anmat ory bowel disease such
Autolsmuhe disessesavttich maw.aeamelve@temr teeat@¥ ioclude dut arraiot brm't@,d to

fi bro fées |
heuFREY AT At O Bas S e SRR, MO Scloross
psorlasiabsiyidsing spdedibtis, \Megenemtgramu‘mmewsmpdwrhmﬂar J@GTEie
iratory.di st , [aTal] d Croh

ciong i p RSt PUm Y Bofér iR syf s BicfaliBicpMisand Cronn's
dise&sy, Wtér&ssmddmarfmpd)rayalgiaejnd(typeehsilab@iﬁ?ﬁact dermatitis,

15 atopic dermatitis, allergic rhinitis, aIIergic

conjunctivitis, Behcet syndrone, inflammatory e
|meﬁd§1 ehd irmamnsanm cmeaswyvunbmam he wreveniedipeireated inc ude but are
not |tnPI gitrtégts S:gjﬁ%drgg’& I swgkg§¥Hmmgea&ﬁ§¥leéﬂr8|ﬁ*c‘Béncreatltls

are to ost eoporosi s,
gramﬁdrajsaﬁdsln disbase, ahnbnm.sarcmdco;!W@hmntrréleatl@d cppiaet dermatitis,

atop&r%{; F éﬁj aﬁ?rg{ Qagﬁergﬁgghjﬁﬁ&lvﬁlsdl?zét@&? @?ndran%% Hﬂym Ratory

are not Timted
eye pérﬁtﬁﬂicﬁfs%ucb‘aarcoajnnetwmskar‘dluvettlancer :

Agi ogenesi s-rel ated di sorders that nay be prevented or
treated include but are not limted 25 to o
Desti@ctan gpionams.ordmw waichmeay e pl@lvamt'eg ar ireated prdyfeshut are not limited

to o%ﬁg;gcﬂ'gégt I eéoaﬁtrh ﬁié Qrt?(?ﬁ\uﬁllpr élerﬂgtrghéted bAredlisdtiseases

vent e ate I ncl ude but are not
Iimtedto HI 'V infection, hepatitls and

Mahgﬁ'flrgt %B(?g%clz crin g’aseg ﬁ&t Er%vé 535} h@é‘t%d%&&ﬁﬁtﬁﬁ are not limited

revente eated include but are not
to ptdstété, exdvatian as@palrsq;armptl ¢ shock, endotoxic shock,

G am negative sepsis, toxic shock syndrone,
Shi gel | osis and ot her protozoal infestations such as
Agidgainasis aelaldd da0a4 176 30eyFETPEPSTed PO Teated inclugde but are not limited

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

Viral diseases which may be prevented or treated include but are not limited to HIV

infection, hepatitis and cytomegalovirus infection.

Infectious diseases which may be prevented or treated include but are not limited to
sepsis, septic shock, endotoxic shock, Gram negative sepsis, toxic shock syndrome,

Shigellosis and other protozoal infestations such as malaria.



It has now been found that certain am no(iso)nicotinic
acid derivatives are novel potent inhibitors of DHODH
woane/w0a639t her ef ore be used in the treatment oPCT/EP2007/011401
prevention of these diseasgs. 5 Further objectives of

the present invention are to provide a nethod for

reparing sai 0 i ' . i fi
nsBlE By o ST RS T 240 g ion
inhibiters of DHORH @adpentiusefore bdesatbindifieitreatmenber prevention of these
dise rgedi canment for the treatnent of pathol ogical
TERdi tions or di seases suscepti ble to inprovenent by
i nhibition of DHODH wherein the pathol ogi cal
condi tjion ar, dj i S.selec f. ' - :
R
compqLoWidj pharinaceuticht ¢qmposiiohe compdsing\eg effeetive amount of said
r anul omat osi ) L
com R 3R 8P D58 3t e RSB i B erEfKARE eFp teoment orthg
treatprinhof [Eyhdledical @odditioene diseades easvestilbla s sprrpygreentdy inhibition

| j orati by.,i i bition. of \ ' .
of DR Vag el @ém‘bﬁ%‘nE%r?&“@?‘s°ég?§§?“ﬁéﬁ°§%§§%?E%Jmam'd
10  arthritiBepsoatatic drtanitish ankyilssingospmnidittiscmaltipler sdaresis. aiRgenesisng
spondi lL.ytis, nulti [ ) [ :
oo B LS FEf3, B SRSl an motvods o
treatpremt bﬁﬁtboltagidalsmpdiﬁbmh)sﬂ diseasap sumepgbleh@amellor.atlon by inhibition of
mnistration . .
o574 e g bS5 P  BohBSO oBuinai
arthiitisy psdriatio arthritit, aekylesing spandilytisnimubiplesssjetpeiat \Weoenassi d

deri vat.i ves, of. : -
' i el kOB o o o o
admirigration opthe@mpepnds efths inveniian ogesubied i Bredfjregtpent.
CRC and the other represents a group CRC 25 @&
represents a nitrogen atomor a group CRd R o
Thus,&pe pesahisneerdioo igdisetasttoadw aronptisanicgénc acid ggrivatives of

forml?J%l 8)gen atoms, Cl al kyl

20
wherein:
e one of the groups G' represents a nitrogen atom or a group CR°® and the other
represents a group CR°®
25 « G represents a nitrogen atom or a group CR’

e R'represents a group selected from hydrogen atoms, halogen atoms, C1.4 alky!

groups which may be optionally substituted by 1, 2 or 3 substituents selected from
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groups which may be optionally substituted by 1, 2 or

3 substituents selected from W 2008/ 077639
WOR@B/ERRBOO7/ 011401 -5 hal ogen atons and hydr 8<¥/EP2007/011401

groups, and Cm cycl oal kyl gis0ups whi ch may be

optionally substituted by 1,7 2 or 3 substituents

sel ect ed from hal ggen a :
Sk 6 PRS0 RS A P o Ty e
hadstigealiyasubstitutdayioly ©x3/6r 3 Subgtituepts, sefectet driyhialageo @tems and
mhﬂc? ngé be optionally substituted by 1, 2 or 3
suDPRRYRS sel ect ed from hal ogen atons and hydr oxy

ogr Eﬂ@resﬁhtas%*\) gidlﬁlpkgle@tw?frmn hydrogén atynsh balogen etm?tsl, Yydroxyl

substitute , r supst it uent

a9 RuEh St aitehyRichTyREPE hRISTRRY, S RINAE B0 1 281

%f .Q!t%ﬁttue?tscdktldmed ﬁ)@nthGEigieo risdnhy asdibgdroxyugredpd\C1k alkdxypgroups
S ituents. selected from ogen .at.

e ey ionaly Suss i R P SO BRI eadfiro

% rlﬁiwg?rsalbﬁ%ta?ﬂ Hydmmﬁwmem %Q?y_mloalmgmgwa wdiahrray be
-4 a r. i opt i on

A GRG0 £ TR He B o

andydiydr geoMpgr oups, and Cl_4 al koxy groups which may
be_opt,i onal Jdﬁﬁjsubstiqiiut ed b

1, 2 bst,i

*seRedt R Jhderendry Yoﬁgwsggb?fsu%%gé'ﬁ?jaf ﬁrng’p ré}rdg??gg%satﬂas’

L eﬁél@é@rﬂé?nﬂs, @Hﬁbmylsg?blle;ﬁd Wil nmmﬂeyahtiog?’lg ?ijMted by 1, 2 or 3
al ogen ato , ro roups - a r

uhpb i crpested B TRpacthatt T apdlydigD Soypd AFE . aory

s ugrdubt Wathsmaebe epishaily eubsialted by 122 on8 sabslitiends sadgcted from

groups, and Cl-4 al kox roups whi ch may be
ophaleaen vari‘y%ﬂ?"é(c&gff%l, 2 or 3 substituents

.éghg%&é?émfgg%dwlmmh m?]raroggd atoyes, m_;oggnl:altqms, hgdebxyl
_8 cycloal koxy gro [ e option
suBEpE o ecpty) otoubs fichsey Be epTnaly s B8R By Y P
g%agsgifhée?&@@e@@@ {romw@ety\ L6ras aactj hwm;(yobrmbe. @Tdo@CHp&alkoxy
an is anitrogen ato n e,other i.s a
or 8PS whigh B B PRl N SHOTHTES bir. pALP sRR IS Fseted from
lacﬁﬁlt%bérb b@m}?s’ﬂétri'hd)tﬁydz&(y\/@rbhpst, ad ?3%i/<50alkdn@tgroat¢mhiah may be
east one of the graqups a, an renr esent
y @PERTEHY SREHHISHAY G2 05 20T IR CHUEER A Hafogen atoms and
r epy&oRPEoupsgroup sel ected from Cl-4 al koxy groups
[ tiona substituted b

ich may be op Ll 1, .2 or
U558 of (RerereURPLRTGE" 15 DATRAPL BN SRLIRE oRrdE AT giRyP
9T QYRS hyfdPoderCatems dndnandscailisalyticeptabl dation
optionally Substituted by 1, 2 30 or 3 substituents

sel ected from hal ogen atons and hydroxy groups;
with the proviso that, when at least one of the groups R? and R® represent a hydrogen

atom and G? is a group CRY, 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, Cs 4 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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and the pharmaceutically acceptable salts and N-oxides

t hereof . WD 2008/ 077639 PCT/ EP2007/ 011401 -6 As used
wohersdi7m3dhe term al kyl enbraces optional |y suBSTIEPa0S6]1401

l'inear or branched hydrocaghon radicals having 1 to 4

carbon atons. Preferred substluents on the al kyl

h
s i BRI RE el T R bR Plonal SUBSBOMRSr otin Kt
hydrmlbml radeﬁis%:ﬂavmg- ‘btoopgarpon aprr@pﬂrefewecﬂ) aubgtivents engoe glky!
tert-bu

9'0“8? Er(«;xt\}pl%qg&aagrgg aBg?‘ &:d;%g? Pyd%? 130t cgb'hr%fﬁgagﬁﬁg{f&gen atoms.

branched oxy contalnlng radlcals each having 1 to 4

carbon ato enr Youtyl 0
exarffg g By v TR L) 4PN S bR AdEbut
radiday. e preferably hal ogen atons. Exanpl es incl ude

nmet hoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy,

sec-butoxy and tert- butoxy radicals. 15 As used
As ub@d aerrem the eerhealhmxyy@hbxabkg/bptembﬂ)amh%mdj fingascpr branched oxy-

contamwcﬂa g?llﬁ)%facr:paglaﬁ@% ﬂ%ar Lﬁ'ﬂl diGms asﬂ%%‘?.few s%%sﬁt@@r% foBQIQe alkoxy

yplca rom3 t car
groudt arshalbgematbes anddyddnygymjp@pam;pgne m@@mrgﬁgmbw halogen atoms.
cycl opentyl, cycl ohexyl and cycl oheptyl. Wen a
cycl oal kyl rad|cal carries 2 or nore substituents, the
Exaraples tindudenhsthory, eltteoxty he-psaposy,Groremxyi f-betoswt sec- -butoxy and tert-

Preferred substiuents on the cycl oal kyl groups are
buto ﬁ‘éf%ﬁ‘@lﬁ'atom and hydroxy groups, and are nore
pref erably hal ogen atons. As used herein, the term

As L%é& Bg%){lﬁ( te(rerfnrb (& §S?glsanl%5 ?at&’r)éye bStyBid¥3dicals and, unless

ess ot erw se specified,
othedwie¥ epecifidd) )a)cycladikglahd rbglpywaallyy\ahg{@m 3 tord ga(b@n@torgg
carbon atons. Exanpl es include cycl opropyl oxy,
cycl obut yl oxy, cycl opentyl oxy, cycl ohexyl oxy a
Exafpldsofeiydeydyaiopropih eyclabatylc bmi@nﬂﬁv’w qys@hex! aaglcyq,lglgepjyl When a

ubstituen t
cvogapl el FRrigpany e R IEHEThE S e Be U same or
diffecerst) Br@lfétmdyésdb@tugmmlpls trwrcaclmalkw@'gurlzﬁ ehalaeeniafeeRpd hydroxy

ou and ar iy hal ogen atons. As
ng%eaﬁié'ree’PWe pggfﬁe%of h@ﬁgé,?%@m radi cal s, noieties,
chai ns or cycles present in the general structures of

As lislggthe{%rggé ?eEpi%loa&BgY and alo\és %H@ﬁétba Hhﬁgontafﬁmgsca'ﬁw&lc

al's, noleties, chains or
rad|ea|s g, wiessheharivisespeaifisdiss evclaalkeay srdical beigally hagfrm 3 to 8

ny posiition by one or nore, for exanple 1, 2, 3
carb&nai % quUbstituents, whereby the hydrogen WD
2008/ 077639 PCT/ EP2007/ 011401 -7 atonms bound to the

Exa EUbéct:lg ugfcq%qqé%y eI 1Sxy, BRISIdrToxys BRdISHexgloxy 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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by chem cally acceptable atons, radicals, novieties,
chains or cycles. Wien two or nore substituents are
wopp@den39 each substituent may be the sane or PCT/EP2007/011401
different. 5 As used hereing _the term hal ogen atom
enbraces chlorine, fluorine, bromne or iodine atons

atomr#ig)ygél goo%/\ rs%t?ﬂs%&%@% atorns, Pgdl&?s %Qf%fe%&t’ri%\ rloé(})c{,(\ahgﬁé replaced

by chmedallasacaeqﬂablfeiatomasradlh@ssametlm&haing or f¥qhesy Vihengdwo or more
dro [ cati on.
subs{ERERF 5%53“1185aﬁa@%@é%ﬁfﬁ%%PF?’“%%%@%?EEW@&i an,
the conpound represented by formula (1) may

As u;e_qt:aer nat h&etleéw Bﬁl é8%5%ﬁ9%8%¥ gﬂ?ﬁvq%ﬂ@?ﬁﬂt% )brg’rﬁ'ng"&r iddne

atomSﬂdcﬁlgraeﬂumnne rmlldrmmrrbtmmna@mjm roa$t|pyefatabépbr9mlr@ or fluorine.
ati.o race for exanple
The "MWW@%PS hnaﬂhl +Q‘?{éa9ne &%)%hﬁgl kaline earth

cations (Ca2+, NgZ ) and ot her pharnmaceutically
t apl art ,
w589 B AP gt Bt s
pharwaceut;cawgepeaub catlost thtelnoewoanﬁrmnreﬁm”teﬂw@y foppula{Brinas

aterh Vel e BieRriey BRI L0 X Dty group, o

benzyl group, Cl-4 al kyl and CM cycl oal kyl. Exanpl es
of some suitable substituted anmonigam i ons are Et NH3+,
Et 2NH2+, Et 3NH+,  ( C6H') 2NH2+, CHACHR2 CH2NH3+,
PhCH2NH3+ and ( Ph) ( PhCH2 kNH2 44 ~EX rrpl e of a 25
common quat ernary amoni umyfonyi s CH3) 4+. Typically,
Mis a hydrogen atom oK a ceutically acceptable
cation sel ected fromgLi +)N , K+, Ca 2+ and Mgt+. It
is preferred that M| dregen atom or a
pharmaceutically "&ce ® cation selected from Li+,
Na+ and K+. More preferl@bly*Mis a hydrogen atom or 30
Li +, and nost preferredsi’s when Mis a hydrogen atom
WO 2008/ 077639 PCT/ EP2007/ 04401 -8

As used herein, the term pharmaceutically acceptable cation embraces both inorganic
cations, for example alkali metal cations (Li*, Na*, K"), alkaline earth cations (Ca%, Mg*)
and other pharmaceutically acceptable inorganic cations known in the art (Zn%", APP*), and
organic cations, for example ammonium ion (i.e., NH,") and substituted ammonium ions,
such as NHaR'™, NHo(R"),", NH(R")s" and N(R")s", where each R’ is independently
selected from a pheny! group, a benzyl group, C,.4 alkyl and C; 3 cycloalkyl.

Examples of some suitable substituted ammonium ions are EtNH;", Et;NH,", EtsNH",
(C6H11)2NH2+, CH3CH,CH,CH,NH3", PhCH,NH;" and (Ph)(PhCHz)NH{. An example of a

common quaternary ammonium ion is N(CHa)s".

Typically, M is a hydrogen atom or a pharmaceutically acceptable cation selected from Li*,
Na*, K*, Ca?" and Mg?. Itis 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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If Mof formula (1) is a pharmaceutically acceptable
cation having a charge greater than +1, then
woadearrednal ani ons are present to maintain t h®CT/EP2007/011401
electroneutrality of the cogpound. The counteranion
may be an anion X- as defined bel ow or an anion as
represented in 5 fornmula (1*) above. As used herein,
the term pharmaceutically acceptable salt enbraces
If M sfefbinsuladI) s @phgrhracestoaly aczpiapleacatiopthabing aschiaggegreater than

Ph |1
+1, tﬁ%?%%qn% g@g%g}e;:&gséén)zg%%gﬁﬂﬁ lt reo%%{:tgc;fhegngﬁtzglehh%%n\pound
The phursgranion cnaytbepamoapibo - @s détned/niolooan enloh)a:trrep@de@ted in

form S,Ja? tr|c acid and organic acids, for exanple citric,
ormplig © maleic, malic, mandelic, ascorbic, oxalic,
succi ni c tart ari c, benzoi c, aceti c,

e BT RGE WR PR BB B i
phar&%bduhc@hﬁédiﬂia@faﬁe acid on basec @pbahé@ubeailesaccewbbld@cwskmllilde both

morqﬁgtcm {«is g. for, 2?)?4@% |h ﬁ)ggﬁ@ 1% ::gul yug'Fbe%nghgﬁ%t rbi'%hosphoric

hydrebr@aiid, Ch)b!@@&dic drar nigricaapit earal &ngan@nacids , fomeyampleytitric, fumaric,
maleécbCgrsghqudr{\%necieﬁéoc%%cgﬁff gnoxaq% QL O%dic Pr&HERé, edbecﬁazlotc acetic,

ar € quaternary anmoni u
metmﬁﬁmbmﬂc ethm&surphamc,eqenzeabaﬂphqnﬁc axyclahe)(wsuqfxm)c (oyclamlc) or

PoRR AL B RO RBRL e o Boshl i) bl (oo
sodn&maﬂmotassnjrri)(ﬂndchékahmrtbrmmw@ g.i aadtiiehe or sagneaiL) hydrox1des and

Orgagly ct{?astg g fo hosp Z?a:tgﬁéﬂll ammg%‘e%%’f"% a% :fn?cf %@}&yét&ga’qmnes.

citrate, oxalate succi nat e, artrate mal at e,

trif |
e
wheBsh 86 bgdivalentinof ainl amidrd@X-) ibresdaised gt ithiepositiverstharge of the N
{ tate
vorl b SR LA 15 05 53 B,
brorbiﬁ@n’bﬁiﬂe fipHate, Miteate, qrnoeplate, anranrmcrmcpfeasmrpﬁmaﬂé supj as, for
exarﬁalgr %c #%nrglglegp IN'rR njagee cliid. @ n%gg% gﬂ%“ét@%ﬁr%’fé InMdidte,

TH'AES prese l'ecul €, using
marﬂe&tﬁ]\tﬁmomacetzm dnahalgesmgadapnatewd|mto&¢ng$m@r@prm§mtx- &g preferably

an a:?&% %J;ftr% g orﬂo%ld BRf Q&Igﬁ% ef fitMel BeetHeORBIeate,

o &N prom he fluorine atoms,
oxala®y, byd:clnaeé byirlﬂuo:ry)ebeipm M{Dl'e preferally Xo iruehyeride, Rrosmide. her

nent e t invention G3 represents a
tnﬂurqmpstfé%o%r{ng{ga Rt @P%%?é;pr esents a group CH p . 35 WO
2008/ 077639 PCT/ EP2007/ 011401 -_9 In still another
As Lﬁgg?ﬁl e lgfoéggef r%%g%wstﬂé?ﬂ?i%r&rba% Jn%ﬁé@élelﬂjﬁﬁesapresent in

r epresen ogen at
the molecule, using a convenient oxidising agent.

In an embodiment of the present invention R! is selected from the group consisting of

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

In another embodiment of the present invention G3 represents a nitrogen atom and G*

represents a group CH.
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In yet another enbodi nent of the present invention

both groups G represent a group 5 CR [In another
woentsgdresent of the present invention each R i ®CI/EP2007/011401

i ndependent |y sel ected fromg the groups consisting of

hydrogen atons, fluorine atons, chlorine atons and

Cc7 3.alk gro | ti 4
i stiRo 5L SEheo FRT AT e BhlisndS B R o lF Er Bl o
reprédadts a hitroyet anot her enbodi ment of the present

invention Rd is selected fromthe groups consisting

of hydroxy, Cl 3 al koxy groups, 2,2, 2- trlfl uor oet hoxy
In yed @elotG8r dapodioehkoitie bEesgnnuwrtnoﬁ’rbeﬂegrabpyG GIRres&dlt REguP
CRCgroups 2,2,2-trifluoroethoxy and Ccycl oal koxy groups.

Tn anot her enbodi ment of the present invention Ra is

sel ected fromthe gr oups consisting of fluorine

t t
In ar?qgr?%feinpqrg%g'ﬂ%qtﬁgg efr{ 54 g%’%hoﬁqr fgieis eg?%gﬁef%ﬁed from
the drbupsScasisting eﬂh)fdrogmt d!temgr ﬂuqmneemmss chionige @torns and genalky!

atons, fluorine atoms and chlorine atoms. In yet
groudSot her enbodi ment of t he present invention R2 is

selected fromthe group consisting of hydrogen atons
al ogen ato refe I d
in s i emeag i pg e e S bty S B EREO T f@%?‘tstahgmp o
present i nvention both groups Gl represent C(R)
S
In y% a@PE\?ﬁ eg'G\E)P gfeérg F ﬁh% rﬁr &E@ént@%f sgkgfe%f@ }ﬁe
condistiigus mwrexya,tcom allkxyigsoups| 22t 2:tiflierogthokye ag Mycloalkoxy
con e id)
R e R e i e e e
brom ne and fl uorine atorrs nmet hyl , et hyl and
| opro r I CHnsisti
oG5S0 BB Y58 LR L0y B FAHE SRRl st
of flierineSatéms f hetbiyi greues amd trerommeﬁ”@IXE@r@wsf romthe group
consi sting of hydrogen atons and fluorine atons and

Rl is selected fromthe group consjsting of hydrogen,
In stif éthner emntsbdirherttraif tee FBsentamentioneRA s seleste, frorgike group

consr Cl o ! Ogéggg@?urgé fl %é%ﬁ{s%é ?%ngtéﬁgoow 011401

red e di ment  of e present
|nvent| on, Rc is a hydrogen atom Rd is a hydroxy or

In yg}%ogg’eé%l 5) &'&%‘f‘ @gerﬁ?n\)eﬁtlcﬂﬁ RY & déé%&boaﬁ&mw roup

r ogen iIs acCl al ko
congistind2f hysiragehyadorogend aabgen gtom;r prqfenaglrymydmg@p@tqr@g ang fluorine

are the conpounds wherein G3 represents a nitrogen
atoom =4

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, methyl, ethyl 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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represents a group CH and Ro is a fluorine atom and
t he conpounds wherein G3 represents a group CH 4
wonemEseats a nitrogen atom 10 In a preferre®CI/EP2007/011401
enbodi ment of the present ipyention both groups Gl
represent C(Rc) groups, & represents C(Rd) group, Ra
is afluorine atom Rb is selected fromthe group
consi sting of hydrogen atons and fluorine atoms and Ril
In a pefersddearh batlifmeotofitie pgsentinventios. Rtis adydrogep@dtapen | is a

brom ne and fl uari ) t c
hyd r8§/yc?ro$§bb9l?°)8'r %@Bé{'lgmgﬁegzar rﬁé&%lcatf)@’ Eb%%rg?gg% n gthg(rjrgogen
atonRR%iis a i, atdorylahd Biis dbydrpgerpatoonsi sting of Cl1_3
al koxy 15 and C3_4 cycl oal koxy groups and R2 is a
hydrogen atom Particularly preferred are the .
ParticQapp praderredarcehe c@dpoepisesmmeis G! mpresenfer® Ritreggn atam, G
represents r . i j .
repre t%%%%{[?n@é%\?ﬁﬁ és‘lC%'ﬂ reep?@s%é‘g’ttgé %g'gf’%‘fﬂ}gds%;ﬁmé@@
repréStes griup GH, @1 tepazpentsad oitrog@0atPar-t i cul ar i ndi vi dual
conpounds of the invention include:
2- (3- Fl uoro- 3" - met hoxybi phenyl - 4-yl am no) ni coti ni c .
In a @edférred embodiment of the present invention both groups G' represent C(R")
2- (35 - Et hoxy- 3-3dl uor obi,p ' i oy [
arodps( G FARRROOUR ) PRPLSY B 0563%%%?’;F?%?*;szﬂ%ng.%“p
congigtingrof byawigen 2bms and fluorine atoms and R’ is selected from the group

condifies it By AZRER rbirll AP ARE BESHS, Mt ethyi 4l §BbBRHM groups,
Prefardbl; RMetatepdyegen(toinf RYisrsetestedoixar iheprerp consistingrif foy lkoxy

icotinic acid 2 : ferred are th
a”déf%“f}/g‘?ﬂr?’fyﬂ)r ng%aqdngt ﬁoax%r%%eg naytPr{"Af-P?/Tt'glrjrlia%flﬁei %r(r)? [ ?1riec eb ,
compdufds wherein G* repres_ents a nitrogen atom, G represgnts a group QH.and R’is a
f|uo§réq( gto_mEérboo et%_c%m%bghéé WRLRN BheVdseftsyd §BLUPOHI ' GepRiisents a
nitrageqZitord: di f 1 uor o- 3' - net hoxybi phenyl - 4- yl ami no) ni cot i ni

c acid 30

2-(2-Methyl -3"-(trifluoronethoxy) bi phenyl -4-yl am no) ni
ParG@flarnhdividealdompounds of the invention include:

2-(3-Chloro-3"-(trifluoronethoxy)bi phenyl -4-yl am no) ni

cotinic acid o

22-(BFIGbiosd' anéhexybiptenii Heminolaicgtintg @) ni cot i ni ¢ aci d

%E?ﬁw@}xg%%-@sorétgiMérfy‘-ﬂ%[a%qﬁé)h%wi@'a@iheny| - 4-yl ani no) ni

22-(BFIGbice8 dtrBiucosteioy Biipesyiy4-ylRminQRCAl)If AE8t i ni ¢

[ 5 , . " , icotinic acid

%’(g‘%ﬁyfqﬁ%f}ugﬁ%mﬁtgg))%)?lgb?rl\ylljgrycl)abniqlglﬁ)enr'&ol T _IA(:¢a37 I| am no) ni c

02-(3HMetamiyeB- Wi R0GBL OPRABPheLHERRDDP)BtiaAcd 17 ©

2%_@é:D(,%(u%'rg.Q%mgﬁ%ks})Bi{Jﬂ&%ﬁ@@\a‘mﬁ@))’\lcbﬁﬁibf|a€i@1 no) ni cot i ni ¢

22 3-Ehaxyr 25-3iflupbinhenylr4-yiRmiIcoRie NG IBE pheny| - 4- yI ani

n iCOLT N G, , A . ~ofinic acid

22%2’3-' %qr%%u& %i@’-’“é?‘%'-‘%ﬂy?f‘ (l)a}ngg?)gllﬁ?ggmf-adccl- yl am no) ni cot

i m—i(Z—Mm:th)(H-B'-(trifluoromethoxy)biphenyl-4—ylamlno%lcotlmc acid

25 - DLl romethbihbi ) Mg )idiRRAea 4- yl ami n

2 P S Bypsbb bbhoraidne)

22{3'CriEraSkgthaxBintienybylepipheiRginia agfani no) ni cot i ni c

a‘ZR-I(9—Methyl-3'-(trifluoromethoxy)biphenyl-4—ylamino)nicotinic acid

2-(3-Chloro—3'-methoxybiphenyl-4-ylamino)nicotinic acid

2-(3'-(Diﬂuoromethoxy)-3-ﬂuorobiphenyl-4-ylamino)nicotinic acid
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2-(3,5-Di fluoro-3' -nmet hoxybi phenyl - 4-yl ani no) ni coti ni ¢
acid Lithium 3-(3'-ethoxy-3-fluorobi phenyl -4-yl am no)

WO28@M73Pi nate Lithium 3-(3-fl PCT/EP2007/011401

uor o- 3' - met hoxybi phenyl - 4-ylam no)i soni coti nate
Li t hi um

R e B L S P R
D—X(&-):bjorxhe‘n&l,2-,_Z—tr}'fluamaliul)my)tmj‘reinam-yhatl@o)n|cot|n|c acid

S8 el 2 SAF A obheh AN AL Cad! ¢
2-33,5{Difludrb-3o (toftr orozypky )oinbenyl-44ygmiamimetinicoasid ni c
g-?%'gitp%;gyE},Fqunglog)q%phqngl YR B'°°‘h”e'%§f'd4- yl ani no) ni cot
p18,6- mﬁwm‘o-S'-methoxybiphenyl -4-ylamino)nicotinic acid

it 3 428 B s TRORBIRHRR AN it WoRBoidis S et !
Zﬂr(lﬁﬁm@@-ﬁdowsbmathohy/cdphb(ybﬂwiwﬂm)iwn'yébmﬁtﬁo) ni cotinic
BB A omen gy o Rs R o Ysonicotiate

Lithigmass{3dfluoro-3'~(trifluoromethoxy)biphenyl-4- ylamlno)lsonlcotmate
?é@t—l?tﬁo)éy%g%]eaw gylfalrnli'r%)or)ﬂlcg’tmlggéyoxyb' phenyl - 4-yl am no) n
5-( BrRIUane-2-r8thiy - BlefifluGrontethvaxy )bimdreotied-Hleryn BnisAENg pCid- y |
2%?@%‘3?& JS mscg: aco&Plphen -4- aml o%)nlc tinic gcid
81%2 3R REPORETR hen e] 4-yl ani no) -5

20BtFNYdro3- a@thdxyblpaem)dMg(]Bmmo) 5 methylnlcotlnlc acid
?ﬁﬁ%}ol{)ﬁﬁﬁgrggggyéro&sb Etlue%% q: yﬁamnﬂ&”&gﬁ%p'aeﬁenyl 4-yl am no
3 Er3 -1 3-flumvo-@'-Biethrey bipRgyil-gheanyino nicptinigiastsh - 5- met hyl

é:rOEnloE% ﬁ%éf'@%‘l aor%thgxyr%;ﬂ?nyl yﬁg\ﬁr} )nICOtlnICa?r(]JI%O) ni cot
I5FBr©rrﬁ>G2 (i3 ﬂllbr()B Ethﬂmmméthom@blpbglyylg.ﬂ@mwgmcotmlc acid

n

2B AR OBk B Bfioting) srmethyinootinic soid |
I5€©j?dl<1$pr0p)&{2|-(6 -fR®ro-3'-methoxybiphenyi-4-ylamino)nicotinic acid
%n@;/ibgﬁh%o ? méh&%bﬁ%ﬂ%&’ [ymmic st By mRioBRg Ald 4- Y1 am
@((3?Eﬁ»odystfuwrmzanethﬂbupbqw4pﬂmyp)nmun@rﬁcwo) 5-et hyl n
IC ni ¢

@ % (rf h%)rpetryltgpraenfyl ug no)mcotlnlc aCI)gI am no) ni

(3 - BlhomG;Eddlfluoroblphenyl -4-ylamino)-5- methylnlcotlnlc acid

55”@3/ LB PR Bnbs-3 BRI RprRerl. - MATIROHROMAY boid- y! am

Ini"cC ac

aw? Eiflumoa’s Bnethetybipogny- wammomspﬂt@ylwotzmg@% no) - 5- m
|
? !é'%; %?%Swo%%a{%ggﬁgrob&h?nyl mlno)nlc?;g\tlch?/clzl%l oheny! -

45-yyctopromy)-2H8eethoxye2 Sadiftiorobiphenyl-4 y?;mlno)nlco inic acid

2%1{52 ﬂ%&(?g e h’foxy%rrgef%\yfb%tehﬁwgbﬁh‘%‘?%'-méfhwnﬁ:@hﬁi@)aﬁidc ot
-t Riombibyd2e 53\ BraiBthetbown 2y biphe-AniaTBinAINGRtiniG acid
gftgs 5- trlfl oro-3'- methoxgblghgn)p -4- ylamlno)mcotlnlc acid

cyc Opropox | uor obi phenyl - 4-yl am no) ni co
t2-(2"chl@c-d,5- dlfluoroblphenyl -4-ylamino)nicotinic acid

30’ oG gbrfobgw Q53R Mt R NENamids MicBfmip aiai cotini c
%8

52@54““”@9“@“3('Q'PBeWI‘F‘fW'GOE"QO%'PWGi@yb| phenyl - 4-yl a
"8-6PHLED- B £ aRGbR-HARDGHRRERAA-FEHinBHESRIDdcld 01

2-(3' -cycl opropoxy- 3, 5-di f | uor obi phenyl - 4-yl am no) - 5-¢
ycl opropyl ni cotinic acid
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Of ol E AR

5-chl oro-2-(3,5-difluoro-3'-nmet hoxybi phenyl - 4-yl am no)
ni cotinic acid

WOR0@TI@Spr opyl - 2- (3, 5-di fl uoro-3' - (trifl uor omeCHAERPPINGIOPI401

henyl - 4-yl am no) ni cotinic agjd
2-(2,3,5-tifluoro-3"-net hoxybi phenyl - 4-yl am no) ni cotin

izf(i'-%gélgwgg?)&-%,?gif&O{?bl%l?e(% I){Igrr]nwo) -5- C){cl(%ﬁro%lnlgotmlcc?md

B plibru-2-03, brdiftuoas: Beinethoxyblphenyl -4-ylamino)nicotinic acid
%Fé‘ﬁ%‘?{ﬂ%? {élcgaaﬁﬂH%r)o gttl} ﬁg%@@égﬂ?%g%kphenyl-4-ylamino)nicotinic acid
244, 355ﬂt_ﬂjdrb<30nmtﬂ}xmbhgﬂyl -3'ylgnoino fniaadinisrasichoxy) bi phenyl
A R R A TN g A
2-(3@54diﬂu0rc&B rdethoxy-2-methylbiphenyl-4- ylamlno)nlgotlnlc aqd .

g&g g dc*[y%roZZ (n?étﬁqui Etl’lH Jrgg 9\'3‘5?3?))6|phéf\9’lléey%ﬂmo%i8&ﬁw'i<{‘é&d
2z hore-35-difuorotd-oethybifhedyf4-ylemiis)phetinyt agddy| ani no) n
%%8@#925%3%941@{0( %l?'?rﬂ%}y Icif‘by]a-mr{ré?)ﬂ'c?%}%? pa)ﬁenyl 4-yl am no) ni
§-@hlord-2-(2adhtbro-3,5-difluorobiphenyl-4-ylamino)nicotinic acid

gé g 5%t US55 Fneths B hBAR S hind it i d cot i nic
3-8 B-diftuped- lmembb;p!r@nf/ll-%alaﬂmq)ﬁﬂ@@!ﬂlc acig| ami no) i soni cot

d 15 dj
é? SGya](élP‘r?&%y é(azuf) rolf) 9' An'glg Iorg);/ %ﬁ% tgﬁt{/ C'i- yl ani no) ni
cotinic acid
Xgare (trifluoromethoxy)bi phenyl -4-yl am no)n

2- (3" -Ethoxy- 3, 5-di fl uorobi phenyl - 4-yl am no) ni cotinic

35 O By Y RIS BY ShUATInOSRUnie 268 o i o
aqe' d\/lethbinmmﬂBer@meﬂEbdymme@yH -ylamino)nicotinic acid

h | t hi
LB PR stk DGR ANIEBRE ae) O cot nat e
Ri(B i Diffuoro-3'- methoxybi_phenyl-4—ylammo)mcotl_mc acid . .
i TR B3t doFdd B PATG R AROfkBRBOGE - 4- y! ami o)
P-rtréla?ﬂ -(Baflumr@-3-mettvaxlyibhertybAylarainglisemiondats- m et hyl n
l..COLI
éltl’gpg\r%&z rrkegh%& 0:9 te g{%mgthom%)lﬁhen I-4- yt%aer}"n’]g;\o)lsdfonﬁogﬂ]atﬁo) 0
Qqetﬂ’lumro -3aoiethoxybiphenyl-4-ylamino)-5- methylnlcotlnlc acid

; rﬁ% é)%lﬂugro(é 8k Bighen Bl DAY RESENG aday! ami no
B—Qy&:,lcﬁ)rdipyﬂ—m(ﬁffbloﬁj -3'rmaethoxypinheniird-ylaming)aige g agd m
G Ob-RMFR4 A indRbibhenid ieminoy srmethyinicolinic acid

i26(315-diflgora«¥-chethoxybiphenyl-4- y|am|no) 5 -ethylnicotinic acid

§ %dcrg%%' PE irorseiiHeh - PR RtSR¢b e ¥&igm no) ni coti ni c
2-(B3tyotoprommxy Soriflugiobintienyloylaminedriestiniagid ani no) ni co

-3 affP2 metbipheny -aminaicotpicpaid.

&ecydlopropyl-2-(2,5-difluoro-3' methoxyblphenyl -4- ylamlno)nlcotlnlc acid

% ?%folﬁ)?%)rgfgﬁé 52d|iqt?org’ 34jtfioPSRetRoxyTBibRORNAL AR A% ricbtiicicid
a-(aycmlowmﬁwnfmzxqumr@nur4 yiaoriee)S-cydanrepiedivis 3iky ) bi p

n
?%%5@#{5%0@&? Hn‘é h%u}'%hb?‘ngX'am'm){/"‘:g%“ﬁgi"% cycl opr
opyl ni cotinic aC|d 35
2-(2,3,5,6-tetrafl uoro-3' - met hoxybi phenyl - 4-yl am no) ni
cotinic acid WD 2008/ 077639 PCT/ EP2007/ 011401
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-13 Conpounds of general forrmula (1) may be prepared
following the synthetic scheme depicted in figure 1.
woR0m/goise 1 HOOCI Ra RHOORa N H2N/ ' @CT(EPRO0Y/ON401
/| 71G_ & mc. RI RO Rz NRb G z 1) R (la) 1-10

Od N(IV) 1-10ORa HLIiIl OORGH N/ &, RR
" (V) NRRz (Ib) The conpounds of general formula
(la) (nicotinic acid derivatives) may be prepared by
Compbundsraf geterahfoohulal{b seayi e prepawiddolinwingg the synthigtic Rgheme
. COLT ing chloronicotinic acid (I1l1l) in acid
dﬂ"ﬁé%Fﬁﬁ@ﬁgﬁ-as acetic acid as a solvént %r acetic acid
or p-toluenesul phonic acid with a 10 high boiling
ol nt solvent such as water, xylene, ethoxyethanol,
or DMF at a tenperature from 100 to 160C. These
conpounds can al so be prep8 in basic nedia such as
DBU, DIEA or Cs2C33 in a hig b%'ling poi nt sol vent
such as xylene, ethoxyehh or NVP. 15 The

Figu

gonpound of general fornuilg ’b) (i sBfi iR aci d
eri viaNivgs)e may_be prepare ! !
Rb 2 G1\
0] R R R’

(1b)

The compounds of general formula (la) (nicotinic acid derivatives) may be prepared by the

reaction of these intermediates (I1) with the corresponding chloronicotinic acid (1) in acid
media such as acetic acid as a solvent or acetic acid or p-toluenesulphonic acid with a
high boiling point solvent such as water, xylene, ethoxyethanol, DME or DMF at a
temperature from 100 to 160°C. These compounds can also be prepared in basic media
such as DBU, DIEA or Cs,COj; in a high boiling point solvent such as xylene,
ethoxyethanol, DMF or NMP.

The compounds of general formula (Ib) (isonicotinic acid derivatives) may be prepared by
the saponification of the corresponding methyl esther (V) with a base such as lithium
hydroxide or sodium hydroxide using a solvent miscible with water such as 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 (I1) with the

corresponding methyl chloroisonicotinate (IV). These reactions may be catalyzed by a
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t he saponification of the correspondi ng nethyl esther

(V) with a base such as lithium hydroxide or sodium
wolyaigrd3de usi ng a sol vent niscible wth wat ePCIEPRO0GH11401

ethanol or nethanol at a tepperature fromO to 50C

yi el ding the corresponding salt. 20 Conpounds of

palIaSﬁug} S:ﬁtgx%tl\él)qug¥ 6%?31|895$/L@7er%aggt8§§f&§%%gi d;{nn%) wnthha ||gand such

as 9 elﬁdlmetbnysﬂﬁ+bm:(d|phamwpr(dSWIno)Falés<enthgagpn@ nsthmwewce of an

morgglg‘tc Zeﬁ%ﬂ?é? g? V\ﬁ?{l%g%ggeglﬁ%% Iﬁgég\?&ggZél’Q;&@l}ene, a%xane or

dimethyilfenotirbidazatld témpeaatenedrm) 801Gtal thaboiling OPint off the salvent.
i gand such as
9, 9-di net hyl - 4, 5- bi s(di phenyl phosphi no) - 9H xant hene

The leacyahmnehef fprraslamkt)snay bepreparest fighewiog ey nthalie sageme depicted
cesium carbonate in an inert solvent such as tol uene,

'”fgb‘feoéane or dimethylfornmanide, at a tenperature from
80C to the boiling point of the solvent. 5 The

. bi ?ryani lines of formula (I1) may be prepared
®Fl owi ng the synthetic schene depicted in figure 2.
Figure 2 10 RaRRa 52 HZNG+ G\Gz RNG\& Rb
GL Br RbG 1 Rz (VI) (VII) R(II) Abrormdls\;lvatlve
of fornd\a (VI') is caupl with the correspond\ng aryl
derl,_yﬂl € 1f formfa VIF’) under the comgiLi A of
SuzuKi® Aeactigp (M yaur :; Suzuki, A. Chem\_1 ~6*
Rev. 19 5°G'95, 2457) wherein G5 represents bero o\
aci ds or (smronat es or ungey the conditions of a Stiylle
reacti on wherein Gb represents stannanes. These
reactions may be catalyzed by a pall adi um catal yst

A br§ E?rﬁl%tn[/el f]for uI§ QY’I) ’%‘&ﬂ%ﬁe‘?ﬂmﬁpﬁb'&G}reéﬁdﬁd%eé}?ﬂdenvatlve of

oro a |l ex wth dichl oronet hane
formtix (V1) utl@rrtm(p@(dltmrphéﬁﬁ%ﬁ@s!ﬁ?ﬁtﬁé)(M'Yﬁ&fq Abi [rgUl) A- Chem.

Rev b{ 9°9(5t be 07 9}/(}'«95%%‘3&5 5@) kLB rHTE lakids ©R beFdnd s under the

tri s( eneacetone) 20 dipal | adi un(0) in an
condifioTstdfa Hillg aeaction siheegin GS rieRresaNtspigRAMEs.  BESRIFaCtiqhgEnay be

catag{%rtgwﬁa%ﬂa&lﬁm dalbflydR's E&?Qéﬁ PloisRdiBRES) |sHEE PhiRs)-eAB L8]

ate odi um car bonat e &ot assi um carbona

dichipoepadsdium (Hhoepplax withdichlaremgtbage (1:4). ﬁ?taﬁ%kﬁé*‘?w?%@“'”e)
o5 QI phEH) B pRas 20T Al bt pldoncacoions
dipafladiym(@yn be aptotiaPraand wvenhsue 2hdOXINe FRlgNe: Pé’i or DME and in
the S’Jégm& i aFBa%E %cﬁ 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 R® are both different from hydrogen, the compounds

of formula (la) may be obtained following the synthetic path shown in Figure 3.

Figure 3
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Figure 3 WD 2008/ 077639 PCT/ EP2007/011401 -15 HO 0 Ra
HOORa GG C HZNNR+ Br RBr NRo GNRb G
WOoRPsi7T7T@YI 11) (I1X) G ~& 1 R2 (VII) HO O RaTHP2047/011401
~& 7G6_ RNR0 G 1Rz ,4{la) The conpunds of
formula (la) may be obtained from
2-(4- bom)é)henyl am no)ni cotinic acids, (?
0

and t or r espondi 'ﬁ aryl derivative

under t -5‘§°n§ﬁ Gﬁ a Suzuki react]

N. ; f em Re 995,—95-,> 28

represt bor oni c, db of boronates o

condi ti ns of a StFT reacti on wherein Gb, represents
stannanes. The 2- (4- @f&nophenylan1no)n|cot| Ve aci ds

of formula (1 X) may be obtained by the 10 reacfti on of
the bronoanilines of formula (VIII) with the
correspondi ng chloronicotinic acid (Ill) in aC|d\j(;;)
medi a such as acetic acid as a solvent or with a hi
boi | i ng poi nt solvent such as xylene, ethoxyethanoIVm
or DMF at a tenperature from 100 to 160C
Al'ternatively, the reaction can be canole
basi ¢ medi a such as DBU, DI EA or Cs2CO8
boiling point solvent such as xyl ene
DMF or NMP. 15 In the particul ar casBll
and Rd is hydroxyl the conpounds of for (RE2) G \ 2

The compunds of formula (la) may be obtained from 2-(4-bromophenylamino)nicotinic
acids of formula (IX) and the corresponding aryl 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 formula (VIII) with the corresponding chloronicotinic acid
(Il) 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,CO; 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 (la2)

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

Figure 4
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may be prepared follow ng the synthetic path shown in

Figure 4. Figure 4 WD 2008/ 077639 PCT/ EP2007/ 011401
WO-208/07H390 a R0 Ra N OH MezSO4 N 3-G G OH ECTEPRON011401

Rb 2 NR'--(: 2 (XIl) R ( )X-Rd (XIrr) HOORaO

O Rk R N\ ORd NaCH N\ O- - CGRR NRbz NR

G R 5 cgag}?)(X) The reactlon of the nicotinic acid

(cj)_f f?LIT}J V\/ltharrethylatmgr Psum" as
i met hy ) afHi nqy; i c bas suh
sodi dnogen ca -:@- mﬂ } ;;S
acet one N geefp€r at AromO tot ' |n i'nt
un

of the solvent,xyield the nmethyl nicoti
of formula (Xl). Reaction of nmethyl nicoti nat &
formula (XI) with an al kyl ati ng agent of forrrula
(XI11), wherein Rd is as hereinbefore defined and X
is a |leaving group such as chlorine or a 10 br Rle
atom by standard nmethods yields the conpounds of (xi)
forrrul_| (X). Finally, hydrolysis of the rrethyl

orrpo

ni coti ormJIa(X) W th a base~ RNi t hi um
hydrOX|/ orN Sim h dr@x&dde in a protl GSUCh o\ R
as _ or et @ _t"®er ay:

50C, Vi t e 0651 red onpounds of fo \ 2
In the parti cq,l sr case where R1 is Cl al kyI ups or R

C3-8 cycl oal kyl ‘groups the conpounds of for a (1a3)
may be prepared followi ng the synthetic paths shown in
The reaction of the nicotinic acid of formula (X!I) with a methylating reagent such as

dimethyl sulphate, with an inorganic base such as sodium hydrogen carbonate in a
solvent such as acetone at a temperature from 0 to the boiling point of the solvent, yield

the methyl nicotinate compounds of formula (X1).

Reaction of methyl nicotinate of formula (XI) with an alkylating agent of formula (XIIl),
wherein RY is as hereinbefore defined and X is a leaving group such as chlorine or a

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 (1a2).

In the particular case where R is C44 alkyl groups or Cs cycloalkyl groups the

compounds of formula (la3) may be prepared following the synthetic paths shown in

Figure 5 and 6.

Figure 5
HO_ O o, 0
R'-G°
= =qg? XV
Br | ( G (XIV) .
N ) R |
R x N
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Figure 5 and 6. 20 Figure 5 HOOa HR, 5 HO0 Ra G
R-GHN®& (XIV) N/ GBr G 1 _RLl1 \ & NRo RN
WORMS®77639z (XV) R (1la3) WD 2008/ 077639 PCT/EP2007/011401
PCT/ EP2007/ 011401 -17 Reactjon of the brononicotinic

acids of formula (XV) wth the correspondi ng al kyl

a7 s BAE 081 Bt 3RTSE, e LR ke coon
acid NbarorGie ukst,anﬁanedsfefmmmvmvmg@er 1965 corRUtEIS oflaciuziuki reaction

bS5 SR G, 25, g5, BASTNRIGARE HBARhn Moo s
or bcﬁbﬂa‘téﬁt‘JESndiaryh\eb@hdltlwsabéa|St|é@| rewtmmwhdsenme g@mesemlts stannanes

o AL o PR B, © 15,0 B

Ra NG & /RGL HOO Ra Gb HCGRN R G Rz (la3) 10
Fig e?ctl on of methyl brononicotinates of fornula (XVII)

U Ch the corresponding al kyl boronic acid, boronate

or stannane of fornula (XIV) under the conditions of a

Suzuki reagtion (M yaura N.; Suzuki, A Chem Rev.
1995, -85 457) Woegsei n esents bor ofP i ds
(XIV)
1 1
NS N N N Base N N
(XVIH) (XVI) (V)

ESoare
(1a3)

Reaction of methy! bromonicotinates of formula (XVII) with the corresponding alkyl 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 (XV1) 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 (IV) 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 Cs2C03 in a high

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



10

15

20

25

30

35

or boronates or under the conditions of a Stille

reacti on wherein Gb represents stannanes, 15 yield the
woceomionids of general fornula (XVl). Hydroli siPST@EP200M®11401

resulting nicotinate of foggula (XVI) with a base

such as |ithium hydroxi de or sodi um hydroxide in a

e B eSS0 o g TSP B8 8ol Bl oo ori
are tlﬂfstratedtbyvtbe faowirg Exdnaplés M)to &=2)) mludmﬁ@gar@@;or@ﬁxamples
fo
ol o 037} S5 BRI P of I .
correspondlng anilines of formula 20 (Il1) in acid
1 h
H l%%:? qar lgggr&)etl t R%%?@éé\%{aaghgﬂl%s ware Qlecgcﬁ'ggd A \gxi\/gt”ﬁ%l m/l?rlaury 200
spectrombidr. bow Resemtien AdasseSpeotrm (mm) werelr@OQIded on a Micromass ZMD

mas%gée?cgr%%é{eg%/ele d;c%gﬂon%%%ﬁ‘f B‘HE&?\ %%fc s%ﬂa%qibniﬂlere obtained

usindp@ Waiteys (R6I90t systenv equippad Iwithsa >§Mrrgnetry &13062y‘e9<h‘5(hmm 3.5 mM)

N R

mL) |anu ercetmitak g§00 can)L(@e) ankdoetin acish @.46 Migt aratr@@Iaogﬂ tHemL) and

wate) JQ.P&V\A 29(5( ﬁ} ?r?e) dfgn:l'l{mtvgth(i& dfgﬁ::t)th' ﬂgmpd‘%ﬂérg%t’/{ QpB in 6.5 min,

es 1t ch do not
and thee tSmppeitbfo5ehef B. nmneuethbratn@msrmamtwe&nltwom@ptms was 1 min.

The:\}E n%t\'?c\%a PLEi §p?ﬁgrlﬁjeﬁﬁ5ne|¥5$o ded 8MmRrofifdy 6D’iode array

spectrorre ution Mass Spectr
chrofriatarame mere edlectteddt@i0aMM cr omass ZMD  nass
spectroneter using ESI ionization. The chromat ographic
separations were obtained using a Waters 2690 system
PREPARATION EXAMPALESymetry C18 (2.1 x 10 nm 3.5 m\M
columm. The nobil e phase was formc acid (0.4 nlL),
ammnia (0.1 nmL), nethanol (500 10 nL) and
INTIERMEIIATEHI e (500 n.) (B) and formc acid (0.46 nL),

. t 1000 nL A

3 Eﬁ'\g{?’ 0(5’ mdryl'ﬁe}rﬁﬁg% \3? gr t(hen fr o?n 80/3 to 95% of

To aBdlutiof. 054mrnmo -2afhebrodrainel(3rAgn 17 @pmMod)s 2MdF08)s (24al. 48.00mmol),
Pd(ﬁilﬁgﬁf% Loy %?hw%l)t.hg&ﬂ@mﬁm)m@e{ ﬁ&r@ & Qﬂﬂ?os\‘iﬁére]wé'g £Hded

e Was e tion vol une
dropbvise @soiuinctreof theBedeoxypherylbasanio ﬁﬁ@d@ﬁéﬁs2%1r@mol) in 31ml of

Me(ﬁ'&#ﬁ%@%ﬁ‘ﬁ& %%gg{éwlé? %gxéj %&ﬁﬁﬁt-rérgg{lhgﬁégahg% gor%n:] teem erature.

EthyTecaamod/ast admdm‘ndMaahed@N@e with & ki aqweov%S%tlon The organic

Iaye \_A[/a @Z@?{é@.tﬂ!} ')@%9 Q)%élmnggrz 12L8‘IQ gUBh%te fi I%?'éc? ERdire solvent

ol uen under nltro en
eva;mratad pincervagasmadte desidieophipined wag @uufuedow f@ﬁshtqhéomatography

oy R PABREPEL RO S0 TS L bl
hexarrectotyieich 378 efthe desitasihnanepyad a5 @ 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)biphenyl-4-amine
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Et hyl acetate was added and washed twice with a K2CO3
aqueous solution. The organic 25 | ayer was washed wth
woknesng7e3dri ed over magnesi um sul phate, filter @dTardoorioel401
sol vent evaporated under vagcuum The residue obtained

was purified by flash chror iﬁography eluting wth

oo SR BTUISEL R oApbaEH 5 AR OpR e s
f°"°\d'a§'tm@éxwlmltm@rmdarevd'esbebezbﬂor uhtertiediate=72% LRVS: i z

32 ..+30 Retention tinme: 6.44 min 1 H NWR (250
LRM%ﬁE“,’é%'@‘jﬂs ppm 1.4 (t, J=6.9 Hz, 3H): 4.1 (q,

Retehtién fmkiz6.82Min 6.8 (m 2H); 7.1 (m 2H); 7.2-7.3 (m

o n3H) . | NTER TE 2 3 , .
H NI 25010 TS CIOER) § PRTB: BB YR (RS 74 M vio
2008/ 077639 PCT/ EP2007/ 011401 -19 Obtained (54% from
mo-2-fl uoroaniline and

'NTQRMEPWTEU%r omet hoxy) phenyl boronic acid follow ng the

3 Eﬂfbﬁ(gs ﬂﬁﬂ&@ﬂonﬁmﬁaﬁﬁuwa@samnﬁad for intermediate 1.
Retentio

Obtaipgd (6@% fr,gp&4 b%mﬁé)(trgluBligmetré)oxg?Wneﬁ:qjd%-gt%gwkpnﬁ]]eggbﬁonic acid
follo@m@ tﬁé‘bxé’érhnentélw&i@&ﬁfd ddriBed for intermediate 1. ,
(trifluoromethoxy)bi phenyl -4-am ne

LRME iz ABATVABYS  f r om
Retchtibh @ffR- 2:06tnhihf | uor onet hoxy) ani | i ne and

h h I b i
SR EObSS 2o a3 7 P Y8 G 340 o7 012
H): é_gi&ﬁ 2111)27%%6 o My1).3(m, Befhention time: 7.04 min 'H NMWR
(82 5ppm14(tJ7OHZ 3 H; 3.9

H) 41(q,J70Hz 2 H: 6.8(m 2H: 7.1
|NT%§ME%|HE47 3 (m 3 H 15 | NTERVEDI ATE 4

Fl uoro nmet hox phenyl - 4-am ne Obtai ned (359
3F|ﬂﬁmﬁ@8ﬂlﬂ¥ﬂb®ﬁ"¥g1‘@§m‘?| ne and (35%

ObtAnSRIABRIMRINE B3 &Rb 20 rédHilfhefald| omietr@xyHearylboronic acid following
experinmental pr ocedure descrl be g%_% intermedi ate 1.

the pxperimestal prosedyrg degrried for itage MHz, CDCI3) 6
LRM@D%/Z%@(K/M)GFD 6.8 (m 2H); 7.1 (m 2H); 7.3 (m

"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-(trifluoromethoxy)biphenyl-4-amine

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

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

'H NMR (250 MHz, CDCl3) 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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| NTERVEDI ATE 5

3' - Met hoxy-3-(trifluoronethoxy)bi phenyl -4-am ne 25
woenasaiTnesd (56% from PCT/EP2007/011401

4-brono- 2- (trifluoromet hoxyjgniline and

3- met hoxyphenyl boronic acid follow ng the

experim | .procedure described for internedi ate 1.
Reteﬁﬁéﬁ?s{'mﬁb%‘ﬁ(wl)a 'H NMR (250 MHz, CDCI3) 5 ppm

3.8 (s, 3H; 6.8 (m 2H); 7.0 (m 1 H; 7.1 (m 1 H);
INT%@EB'ZAWEjm 3H). 30 | NTERMEDI ATE 6

or o- 3' - net hoxybi phenyl - 4-am ne (bt ai ned
3'-Etho4992,5-difluotobipbevoyl4-8miné | uor oani | i ne and
3- heny| i i o fo \j L
oIBR8 AngibhbOh L b enyorric o
following lifRVEXpenihren28 rdded tijetdespipeaDog intermegiite 1.

RCT/ E [011401 -20- Retention tine: 6.20 mn
LR%@%@M% 7 3'-Et hoxy- 2, 5-di f | uor obi phenyl - 4- ami ne
Retenti€htimen@d88 nG6%) from 4- br onp- 2, 5-di fl uoroani li ne and

3- et hoxyphenyl boronic acid foll owi ng the experinental

procedure described for internediate 1. LRMS: mz 250
INTERMEDIATER8t ention tine: 6.58 mn 10 | NTERVED ATE 8

va e a- DLl UQEO- 3 .- oxyhkphenyl - 4-am ne QOot ai ned
2 ’3'@%‘5/3'04'mq&-gﬁ%ﬁon-g@ffﬁggrgé;ni i ne and o
Obtaindd (5arg fidmmebhorgaHenyddndine mnd @-flusiret3-methpumhagy berenic acid
ex i mental pr j : iahignmedi ate 1.
folloifgane RRgerspity T GSUH. e QETRbed B ri@imediie ao0 BLE )
LRMSVIm/E 266 (MHE)" CDCI 3) 6 ppm 3.8 (s, 2 H); 3.9 (s, 3
o 6.9 H; 7.1 (m 3 H). | NTERVED ATE 9
Ret%'%?Wl‘ ggbm?? ri fluoronet hoxy) bi phenyl - 4- ani ne 20
H NN 2200EMHE S6BCIS) B ppmd 318 (s H3-he (3l AN BIY (7 3k 7.1 (m, 3 H).
3-(trifluoromethoxy)phenyl boronic acid follow ng the

experimental procedure described for internediate 1.
INTERMEDIATE 9

2-Methy|-3'-(triﬂuoromethoxy)biphenyl-4-amine

Obtained (86%) from 4-bromo-3-methylaniline and 3-(trifluoromethoxy)phenylboronic acid
following the experimental procedure described for intermediate 1.

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

Retention time: 6.54min

'H NMR (200 MHz, CDCl;) & 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-(triflucromethoxy)phenylboronic acid
following the experimental procedure described for intermediate 1.

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

Retention time: 7.12min

'H NMR (200 MHz, DMSO-Ds) & 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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LRVS: mz 268 (M+l)+ Retention tinme: 6.

(200 MHz, CDCI3) 5 ppm 2.2 (s, 3 H; 3.7 (s, 2 H;
woRI@/mg392 H); 7.0 (d, J=8.2 Hz, 25 1 H); 7.PCTHP2®7/011401

H; 7.4 (m 1 H). |NTERVEDI ATE 10

3-Chl oro-3' - (trifluoromethoXxy)bi phenyl - 4- ani ne

t aj 8% from 4-brono-2-chloroaniline and
'NTE%Y@PP%I%_EJOWH hoxy) phenyl boroni c acid 30 foll ow ng
3- Crtlhm-ae'mhoxymphelhylm-mmr e described for internediate

Obiaigd ('(%f %Z bS] M&g\@r%anaﬁmt X (ggtpgk@epglb&%%%cid_}onowmg

the ekp8riiehtal prbcéfure delcrbed fd=BteBmediate L H); 7.5 (m 5 .
> VO, [ 077639 PCT/ EP2007/ 011401 -21- | NTERMEDI ATE

LRM%l"?ég %ﬁggﬁ 1053 - et hoxybi phenyl - 4- ami ne bt ai ned (79%

Retdntiomtighe D6 .38mir2- chl or oani | i ne and 3- et hoxyphenyl bor oni c

1 Y4 fol : : (
i Rl oot felofio:b)s SRR AN (20 sy T RRreherar 55
2 H)t68f(9m §H357n1 mml.b_l HNVR 3((@ Q370 a2, DN&;GJD@d e=ppne.11H3 1 H); 7.5 (d,
3 H; 4.1 (q, J=7.0 Hz, 2 H: 5.5 (s, 2 H
J'zéfl?érﬁ)zH) 71 (m 21 7.3 (t J=7.8 Fe, 1 H:
7.4 (dd, J=8.4, 2.1 Hz, 1 H:; 7.5 (d, J=3Hz,1H).
n

2

| ATE 12 3' - Et hoxybi phenyl - 4- am ne
'NT@MEPH%E@/Egl % from 4-bronoaniline and
3. Eﬁuﬁéybwhbﬁmhhagogl 1? acid following the experinental

ri be or ermsd at 1. 15 o

ObtdneH B EBrameT e - SEOS R L ooy iy e
expdriatdntdl phodeidiite des‘énbéd fob #ifte@hddiate 3. H: 3.7 (s, 2 H;
LRM‘,B_.,in/é%M%MHj_ 2 H; 668(m 3 H; 7.1 (m 2 H;
Retention time: 5.73min
'H NMR (200 MHz, CDCl5) & ppm: 1.4 (t, J=7.0 Hz, 3 H); 3.7 (s, 2 H); 4.1 (q, 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, CDCl3) & 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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20 | NTERVEDI ATE 13

3-Met hyl -3" - (trifluoronethoxy)bi phenyl - 4-am ne
woehesAiTnsd (83% from 4-brono-2-net hyl ani | i ne &QW/EP2007/011401

3-(trifluoromethoxy)phenyl bgsonic acid follow ng the

experinental procedure descfTbed for intermediate 1.

"H NM%@Q%ﬁﬁgc%éT %%BBE,?HS zgﬁ ?s“ 2t|'3’)”%8@%8%9}r’r 1lg‘n 2 H); 7.3
(m, 2H); 765 @, (e2.3H91H)Hz, 1 H; 7.1 (m J=7.8 Hz,
i (m '5 H). | NTERVEDI ATE 14 30

3- Chl or 0- 3' - net hoxybi phenyl - 4-am ne Qbtai ned (879
INTERMED{TE ¢50- 2- chl oroani | i ne and (879

. met hox |ca|df.oIIOW|n th

3'- (%ﬂ%még%%tzm& ’?'%e A& forgl nt e?rredl ate 1.
2008/ 07 6r??9 P(t.)‘,T / Pgdﬂg%hgtfgizglfou e WD) 5.4.5:

tetragsthydyl . 32 W %ro ng ollo:\g/lr’%the £rpen rgent'é‘ %%ﬁ%%%sd for

mterh')edla?el (m 2H; 7.3 (m 2 7.5 (d, J=2.
| NTERVEDILATE 15 5 b ( 3 He,

JT(/E)lzﬁf'&Mﬂ))fret hoxy) - 3- f 1 uor obi phenyl - 4- am ne Obt ai ned
Reténz,gﬂ(qm{ergmﬂmbrono 2-fluoroaniline and ©

'H Nhéédaﬁgﬁgli\/{#linu%oédrse%hgﬁ%&gheny# 1;94 géﬁ HH): 6.8 (m, 1 H); 7.1

(m, § ef BB - puosedwe described for |nterrred| ate 1.
LEQ/S: Krr‘f'z 4(M+1)+ 10 Retention tinme: 6.24mn 'H
NVR (200 MHz, CDCIS) b ppm 39(3, 2 H; 6.5 (t,

|NT%R&ED?A#E161 H) ; 6 8 (m 1H; 71 (m 1H; 7.3 (m
( | NTERVEDI ATE 16 15
Metlygk 2r{3-fluprp-3’ rlmgrexgblph%){l 55['}5“%@ A ani no) ni cot i n

To %Fn?(él]_r? 0@2['(!32%6?0‘33 Q‘fydrox biphenyl-4- y|am|no)n|cot|n|c acid (1g, 3.08mmol)
| uoro-3' - hydr oxy g

andNaHCQ4@.5RB 601gnmﬂ'|oj) in g Rg%@ﬁ(h}él an g@h%@\%é @tn%tha/l sulphate

(0. 4?9% OBRmoROTHE nivae vastdeshtels mpmlweo\ahrmgmmd then porestrated.
3.70mmvl ). The m tur yas %g cﬁ“)f%a

Engivseiaanes aRaed Wihe Eoreant maspad Biet R %% Puf HCO and

bnn@dﬁiﬁg H%fcfb%agé was tlﬁ’é?ﬂdr\w&h@d Mg8iCx @andi mhcm |ut\489!d\0 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-(3,5-difluoro-3'-hydroxybiphenyl-4-y|amino)nicotinate

Obtained (52%) from 2—(3,5-diﬂuoro-3'-hydroxybiphenyl-4-ylamino)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-quoro-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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20 brine. The organic phase was then dried over MgJSO4
and concentrated in vacuo to afford 0.4 g of solid

wolkeisgg7gsar e enough for th t het i j
SO LRV, iz 339 (Me) . Bgtention time 702 mn
25 | NTERVEDI ATE 17 Methyl
a nitéfg%iagrﬁ%éegﬁe%qgé\%rﬁippgwgtgmgé DRI ridtn¥ nARL LA e &ld A EtOAC
(2x).§l;:r_(ed3c05nbirréd organic Phasy wae wpbhesheitly water yand brine) driedsvenMgSOs
| ol 1,oMm N . X i i .
and Biiceniralep T, PHE R BY CER MR ARROI Ry (FATEORE
hexdrespafforded therdesiréd 26mpound ATERMOD! $01E. Y@Id7e2 1%y |

-(3-1 Qi "-(2,2,2-trifluoroethoxy)bi phenyl - 4-yl am
LRN%O Fékﬁ'{qaﬁg- A mxture of internediate 26 (%. 369?/
Retehtiop timet 7,732nibr ono- 1, 1, 1-tri fl uor oet hane (0.26g, 35

1. 6nmmol ) and potassium carbonate (0.29g, 2.13mol) in
DMF was stirred at 120C under WO 2008/ 077639
INTEVEEPRDO 76011401 -23 a nitrogen atnosphere

over nj, ght ter.,) I ] xtracted
ety e Eplon oo R R Al RO B 2
Obt1B&d eIBw)i ftdm indéreTedientel 16 and drordedyelgbuiaae fallgaing theeperimental
concentrated. in. .vacuo. rification by colum
procgﬂp@ncgqsga?% iﬁ’&"k‘i’ﬁb%%%tﬁig' in hexanes) afforded the
LRMEShEad3g¢mpPund as a yellow solid. Yield= 27%5 LRVS:
Re@%@gﬂﬁﬁ%ﬁ?@% Retention tine: 7.73 mn
Met hyl
2- (3" -cycl obut oxy- 3-fl uorobi phenyl - 4-yl am no) ni coti nat
INTEB&M&E?@M (4899 frominternediate 16 and
( utane follow ng the experinental rocedure
Metggfus'mldmoxm@wﬂdbmmmmylmimﬁ)ﬂics’é@a M1) +.
et ention tinme: 8 ' -
obigineq 28:h o gt T ot DRk R € G e thperment!
pro¢atred€dribed &t irft@@BYdidte 3B i nt er nedi ate 17 and

omcycl ane follow ng the experinmental rocedure
LR'@%S@ '%%b‘%%‘&'i nternediate 18. LRVMS: mlz 411 ?NH—1)+.
Retention time: 7.53 min

INTERMEDIATE 21

2-(4-Bromo-2,6-dif|uorophenylamino)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-difluoropheny|)acetamide
(another side-product). Finally the filtrate was concentrated to dryness and 3.14g of the
desired compound was obtained as a solid, 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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2- (4-Brono-2, 6-di fl uorophenyl am no)ni cotinic acid A
worzhograaraof 2-chl oronicotinic acid (1.6g, 10. PEWHEPR)07/011401

and 4-brono- 2, 6-di fluoroanilipe 25 (3.24g, 15.58mml)

in acetic acid (40nl) was heated overni ght at 130C

[ en atnosphere. The m xture was l ed t

'NT%%QI%%WW to give a precipitate. The C?n'oxfureo
Metkiys gf(B'I-étbofeyi-;s-faluiobtpé\eﬂyl-4-dlami$|oiiBneisatimhteh acetic

acid to 2- ' A N j . .
A gt 3p Y SO RBEAEETER £F00 8,583 el inermediate (1.35 0, 583
mvol )| Cs;‘ﬂ_?a (2BS V\%}ﬁr? ratrio}) andXaetthoat(@68 gt 8. 1dirersoh frodiaxane (20 mL)

recipitate I rr .t

wecinge o8 e Ftlsr g Mt i sn. Poitoale(0,58 G2 mmol) ws
ad@ld(iagxdph@dﬁbdur)eastiﬁiedalnbyr argen Birhdspheee atal080 oremighttTdg reaction

.to dr Ss_an 14 f t i
midsge sabafieieo s Sefig 2Bl i TehEE TRERGARGAT Soncoptates
andﬂpa@m %yzmszgmaggmbm&m) alutingvathEtQAcHexahe/EtN 620479/1) and

X . J FRUN ention tinme: 6.09 m
‘hem;m g%?‘ﬁ‘f’%&ﬁ%ﬁ‘?épﬁﬁ'ﬁ%lml 24~ | NTERVEDI ATE
LRIS: (M+1)".
4, 3= (3 - et hoxy= 3- or obi.phenyl - 4- L N0)d ' ] .
H R A M ErCHEkhS PP3: Bitedrol Abpt e AT 5 53%E 1h: 7.7
(d, 2'53;%8[3”@9“%57'”2%4??'3“@; 1.3(#, 35 82 Hz, 881), 1@6l($,,1H); 7.05 (dd, J =
< 18- " s .gn ant 1 0 17

B 2mio1 P 1ih ok S (707 I 2P A G E AR ey 1 5By

at nosphere for 10 mn. Then Pd2(dba)3 (0.53 g, 0.58

nmol ) wa ded and the m xture stirred under argon
'NTaﬁWéBl‘fefEeggt 120C overni ght. The reaction nixture

Me‘fﬂﬂlﬂt3f(iStﬂLﬁfr6CB'-®tVe€tho£¥Bibhera)amyl‘anﬁhe)disaniitbtil(aﬁCI 2. The
iltra was concentrat .and i,f.i .
Obiaipes e T apeBv Lo hg e e R b Effarta &Y fwing the
exé{#@f%@élfg})@gdf F\:!'\%eri%asfoggder?mdmﬁﬂ. was obt ai ned.

| el d=51% © mz 367 (Mr1)+. 1 H NVR (250 Mz,
LRMS- g‘é%é?ﬂ)g.ze (s, 1 H: 8.%3 (s, 1 H: 5(3.25 (d, J
THRMR $28%MHE, EDC1Y 5%pm: @1 @, THR 80684, 18)18.1 (477247 WE 1H), 7.72

i i 3L 2, o L7 AT T A o

= 8.2 J=°2. 5 3. : , 3H).
A

3-(3-fluoro-3'-met hoxybi phenyl - 4-yl am no)i soni cotinate
INTERREDEATE 24% from nethyl 3-chloroisonicotinate and
|ntermed|ate4follovvin%the . e s e
Methyl 3-(3'-methoxy-3-(trifluorom thoxy)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) 8 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); 7.53 (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)biphenyl-4-ylamino)isonicotinate
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experinmental procedure described for internedi ate 22.
LRVS: mz 353 (M+l)+. 20 1H NMR (250 MHz, CDCI3) 6
woppis07%321 (s, 1H); 8.65 (s, 1H); 8.1 (d, J =PCTEPR{H7/011401
1H); 7.72 (d, J=52Hz#5 758727(m4H)
716(d J =74 H T(t, J=1.7H, 1H:

Obt?lged %ﬂ ) fm\rﬁmp Adhf__o éliérﬂggllnaile gﬁd infermBdfate 2 %ﬂ})wm% tRd

expéfirhnytaBproBédure thsoripe8 f¢rtintefrhediater#t hoxy) bi phenyl - 4-yl a
1L.NO).i ' dinate Cbtained (76% from nethyl
LRI a3 M cor i i

cotinate and internediate 5 foll ow ng the
H remae(rzsamwzalcmlgcsemmes dé ¢ riH)edl 5f(sr 1HN T Oortddd &t4e9 bz, 1H); 7.58

VB m 9
o S e TRl 8 5 B
7.9 30 (d. 1) = 4 H; 7.72 (m 3H); 7.53 (m 1

J:82Hzl 7.27 1 H,; 7.07
|NTE§ME§3%§(2%Z H: 4.12 (s,H)BH); 4. (()an(s,F%FD-

3- EéMéR?FﬂoPJEgﬁEtHWlfbhényIA-am:]ne o]

- (3- ro-3' -(tri or onet hgx i - j i S .
Ovigined JePR o S SRS PEEBIE 7 L TS BTRAMd S aci
follcﬂiih@théeeﬂkp(eﬂﬁ%tai prcedithigscrdedodntemediateot.i nat e and

i nt er medi follow ng the experinental procedure
LRMes®f3 or) internmediate 22. LRVS: nifz 407 (M+1) "
Ret'ihliché!\tﬁir%é:g@sdgﬁzJ (_SDZSIS) 8 pgm 8.98 és 1 H: 85 (s,
WA @owm&w ST 70 Hsed H 2.2 Ty My S 2P0 441 o
J=73Hz, 2 NTERMEDIASR 138 1 H); 6.9 (m, 4 H); 7.3 (m, 1 H)

3" - Et hoXy- 5-f | uor o- 2- et hyl bi phenyl - 4-am ne Cbt ai ned
(80% from 4-brono-2-fluoro-5-nethylaniline and

INTERMIEOMHENENY | boronic acid 10 followi ng the
experinmental praocedure desgr.i bed Ifor lntermsdl ate 1.

5-Fiuaye:2- meshyl-35 (trifjueyompthoxyihighenyhidsammie s i R

Obfaf ¥ (bfiz%)fr&m BdonFo- wlﬁbrols-ﬂ'\eﬁﬁylarﬂlmﬁ a&dl—&- 3 H: 2.2

(trnfiu@rornetgog)pﬁeny&)or:ﬁmc ggug f(ﬁ&chwmsgatpﬁ ex&enom?%al’ pfg?_%_&ul%gegcnbed for
mtérm-ggi%MED' ATE 27 _ _ .
- Fl uor o- 2- msi,;hyl 3'-(trifluoronethoxy)bi phenyl -4-am n
LRMS m/z 286 (M+1)
Retention time: 6.96min
H 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, CDCl3) § ppm: 1.3 (d, J=6.2 Hz, 6 H); 3.8 (s, 2H);45(m, 1 H); 6.8
(m, 3H); 7.0 (m, 1 H); 7.2 (m, 2 H).

INTERMEDIATE 29
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ot ai ned (929 from 4-brono-2-fluoro-5-methyl aniline
and 3- (trifluoromethoxy)phenyl boronic acid follow ng
wothes/igxgser i ment al procedure descri bed for 20 PCT/EP2007/011401

[ nter_madi ate 1. LRVMS: m z (M+1l)' Retention tinme:

6.96mn 'H NVR (200 MHz, 3) 5ppm 2.2 (s, 3 H;

R .y ; 6.9 (d, J=11.7
35§ﬂ‘sf° m%?"‘?”nﬁhé&ﬂ)‘]a& | 25 | NTERVEDI ATE

Obtaifed P198) fidrh UebmomoR? G-Uélopmpdjuq lanq;b Benqthoxw@ﬁnyiboromc acid

59 f
roloigid g rebmehal SR ATP eraRes ity 00 L
LRmpﬁlziZ‘BBr(tvm)procedure descri bed for internedi ate 1.

LRVS 264 (Mrl)' Retention tinme: 6.67mn 'H
R
etﬂ%ﬁ I;%43""%:[)(13) 5 ppm 1.3 (d, J=6.2 Hz, 6 H);

'H MR ((zeo MHZICDC)D pm: 38 K,;2 18); 8.9 (snB HY; &p;(m7 104)( 521 (, 4H); 7.3
b %3 m 2 H). 35 | NTERVEDI ATE 29 WD 2008/ 077639
(t. Jp&:P/ep30d7/ 011401 - 26

3,5-Di fluoro-3'-net hoxybi phenyl -4-am ne Obtained (91
INT/q roni_épiﬁ) ono- 2, 6-di fl uoroaniline and
5RM&EG enyl boronic acid follow ng the
5-FRIOPE43!- mhébky-p-rmaa gibighalgd-drarhime for internediate 1.
Ob‘PE‘GNS (&%? fr@M%’f -émﬁorcgg%ne%ﬁylgght ' Qﬁ“% 38h%1ﬁ8}()’§>h}_ﬁ/|%mc acid

folldwiflg (H® exbeh%egtg)él proceduré ddscribed3or iatermadigtedl.Hz, 1
10

| NTER|
LRM-SFW% @rqr)ret hoxy- 2- net hyl bi phenyl - 4- ami ne Obt ai ned
ReteB9A tirhé: (Hrmmrnhrorm 2-f1 uoro 5-met hyl anil'i ne and

W P RN s hrmagstis el LA ESiLis 21 o @ =04

Hz, LRYPs.81e, 2378 7(Mt1)=7.8 Ret €Al i on ti me: 6 00m n 15 1H

@&% Dd\l\gODG)Gppm21(s 3 H; 3.7 (s, 3
;51(s 2H) 6.6 (d, J=9.4

INTERMEDIATE 31

Methyl 2-chloro-5-methylnicotinate

To a solution of methyl 5-bromo-2-chloronicotinate (1.05g, 4.19mmol), K3PO, (2.95g,
13.90mmol), methylboronic acid (0.32g, 5.26mmol) and tricyclohexylphosphine (0.11g,
0.39mmol) in toluene/water (16ml/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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Hz, 1 H; 6.8 (m 4 H,; 7.3 (t, J=7.8 Hz, 1 H

I NFERI\/EDI ATE 31 Methyl 2-chl oro-5-nethylnicotinate 20
WOTP00s2078@b ut i on of met hyl 5-brono-2-chl or oni coPCmaPe007/011401

(1.05g, 4.19mmol), K3PO4 (2,939, 13.90mml),

met hyl boronic acid (0. 32g, g 26mmol ) and

I
watdro G RGP B! (EREPB L e oGt ERR Ik slifhate snd

contétratedide daBa(Micyigld the desiggd mod@tas Ia)whlfémhdn Y<|Bldr=@4%as

at t, 100C overni ght under nitrogen atnos- phere.
LR“ﬁé"/%g'ggt(Mb*a?m xture was then cooled to room P

Retératiopeingd: 3r25mamd concentrated in 25 vacuum Et hyl

., acetate was to the, resi thi
R pEELRBREED Crbmozed5 SHRALE 4Pt BT T URR A, 4250
Hz fiiHytered and the sol vent evaporated under vacuumto
yield the desired product as a yellow oil. Yield=87%
LRVMS: mz 186 (M+l)+ Retention tinme: 4.84mn 30

INTFW@F?PE gi 2- ggl oro-5-net hyl ni cotinic acid
byl Aok S 2 S T AU

Obt§m685@r@ )fr@ﬁdﬁt%ﬂéhﬁbdl?téﬂGraﬁd&immoMlo@Utar‘edmidvemg)mee&meemental
hour s The tion m xture was concentrated
Pro@%?“éﬁ??%é'ge%m 'Qtﬁrénerdé%tﬁa e redissolved in EtOAc/ WO
LR,@@Q%/Z%HG(B,&WCT/ EPgOO?/ 011401 -27 water. The organic

| ayer was separate dried over magnesi um sul phate and
Ret@@fﬂf‘éh‘ﬁ‘? t‘@j'%?rh vacuumto yiel d the desired product as

a white solid. Yield=94% LRVS: mz 172 (M1l)+
INT etentlon tlrre 3.25min 5 1H NWVR (200 MHz, DMSO-D6) S

ERMER 3 H; 7.6 (d, J=2.53 Hz, 1 H); 8.0 (d,
5-bPomo-2 3' bfhox -3.5- difhﬁﬁiabﬁﬂeﬂm@&rmhbhybotlmc acid

A mnﬁemf%owﬁhﬁ?%ﬁél%%‘p fghietagep ¢ YRR BReRde 2 oito
4.0 M Ehob G wcdeabsmwn&; dod (oow Qg42nhnoléaxmaten@@n&) was heated
ove(raygl%)ea?t%(?ﬁgﬁé Ingfp%te];\%&mbgg B "ﬁ[?]ﬁ%gctﬂoﬁ mikfiMPwal’c8oléd o 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-(5-fIuoro-3'-methoxy-2-methy|biphenyl-4-ylamino)nicotinic acid
Obtained (73%) from intermediate 30 and 5-bromo-2-chloronicotinic 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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15 | NTERMEDI ATE 34

5- brono- 2- (3" - et hoxy- 3, 5- di f | uor obi phenyl - 4-yl am no) ni
wocasinreaci d A m xture of 5-brono-2-chl or oni @OTIERR7/011401

acid (1.42g, 6.0lnmmml), integmediate 21 (1.0g, 4.01

mol ) and p-toluenesulfonic acid (0.5g, 2.42mmol) in

A mvl%’?tirg :9& é-??r Onﬂ%%eﬁmﬁgﬁfga%ﬁén}rgég{bl%gﬁ)lgkﬁzlgéro?ﬁrq)%é;&gﬁlg 3rgmol) and
potds@uuhocm‘b@rﬁbté P ras smemob i DR éml)pvasameaatwaet e Grintia
mlcrgw&v? ﬁéé{\dwfr [prcr)@gﬁ %%@t&oﬁ[@%&rﬁv\@%g%t P%lxtu\‘@ £r
dthléthendSW@ﬁ’eap‘We&irbmm taydr wds sephrahedawastm;ﬂumrow@h&r brlne dried

ovevf\lgzzs%fﬁl(ezg& R;@E t%\éﬁr&é?%/ag. 'th)'l]a}ned 2 %%1 e\mﬁ Q%UF.ty'B? 81%.

ThiSintyroetal (s isadfbothd nexetdactign. 2- met hyl bi phenyl - 4-yl am

inoynjcotinic acid Obtained (73% fromintermediate
Ret%no)gﬂ Gb“%o'f‘?{ﬁ1 2-chl oronicotinic acid foll owi ng the

gxperlnental procedure described for internedi ate 34.

: 431,433 (MFl)+. Retention tine: 7.98 mn
'NTE%@R@HEEFZE 36 1-brono- 3-cycl opropoxybenzene 35 WO
2-(ROPH6PropoRYp MRy ERAE)TAG EdMethyl-1,32-diaxakorelane

3- bronophenol (2. 4g, 13.9mmmol ), bonocycl opropane

(6.66m, 83mmvl) and potassium carbonate (9. 6g
A nﬁ:ﬂu@WtérnhédléZWEG((lﬁﬁg)10mnh6able(@lrmcolagﬂdjbpwna(4 16g, 16.4mmol)
nm crowave oven
andpqtagsan W?tﬁtee (3rﬁogxti3€ Jm O?If‘m &In?%r[)ﬁg;d‘{?kgﬁb W &ég{:rgg ‘(‘ﬁ@er nltrogen
atn@&graére enuayafpmadmwzatzé@lf)gv(héﬁemo&Mwaas adsledr Thebfeiaﬁﬁon

mlx%glg %vgﬁ gﬁggat I}@B%r ah] L‘Iﬁg ZWE?S tﬁgﬂmg%r@gj Jer ﬁéﬁté) Mashed with
d.oxame%rnmead/b?b.etemmw e@tiu‘ce rpreslseren c;rkne residus Oliainegumas muritied by

T
v Tovest pPap LN e e oty AeNison (11
(fronPORIt6100% ok ATNAVEOEI(D1))i Theedesired aredugbwes oBtag\ed asa yellow oil.

bi s(pi nacol at o) di boron (4.16g, 16.4mmol
Ymghéggpna35|un1acetate (3.2g, 32.7mmol) in anhydroul
LRIISONZNR61(Wag)'st i rred under nitrogen

Retention time: 7.23 min

INTERMEDIATE 38
3,5-difluoro-2-methylbiphenyl-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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at nosphere and then PdC 2dppf. CH2Cl 2 (0. 5g, 0.55mmuol)

was added. The reaction 15 m xture was heated at 100C
woOf2008/B3M39The crude was then filtered over cel PC&EP2007/011401

washed with dioxane and evaporated under reduce

pressure. The residue obtained was purified by

rever.se-.p omat ography eluting with a gradient
LRNE: %@P@WA@% MeOH (1/1) (from 0%to 100% of
RetéatinNatd-(7177lnn - The desi red product was obtai ned as a

yellow oil. Yield=55% 20 LRVS: mz 261( M+l) +.

Retention time: 7.23 mn | NTERVEDI ATE 38
INTERMEDIATEGI00- 2- net hyl bi phenyl - 4-am ne 25 Cbt ai ned

929 r uor o- 3- net hyl ani I'i ne and
Met&w&#@ﬂ‘[%?r%if’écqggng’ﬁ? ?ﬁ'lé%/&hng t he experi nent al
procedure described for internediate 1. LRMS: niz 220
et ent i me: 39 .
obigg e e TR o2 BBl nt SY O B e
folldving the expadiment@paicadure(de8éfbedifoninienmnediateddat e 6 and
= br -2-chlloronicotinic acid followng the 35
LR@§p@%%@&I%pr ocedure described for internedi ate 34.
RetéRlictiteé: /4o PCT/ EP2007/ 011401 -29- LRVS: nfz
433,435 (Mtl)+. Retention tine: 7.77 mn | NTERMVEDI ATE

40 5 Met hyl 2-chl oro-5-cycl opropyini coti nate Cbtai ned
INT(ESB&%DIWTWTret hyl 5-brono-2-chl oroni coti nate and

I bor pni ¢ foll owi ng the experinental
2 CE\%S%D %’é’é’é’?"' Otﬁg ag'q nternediate 31. LRVS: mlz 212
(Mr1l)+. 10 Retention tlms 5.46 m n | NTERVEDI ATE 41
- chl 1D-cycl o I
oo G5 FREITGPEE484 Bl BB, e Rl o
intgpmediattu3z descri bed for
LRMS: m/z 198 (M+1)".

Retention time: 4.29 min

INTERMEDIATE 42

2-(4-bromo-2,6—difluorophenylamino)-5-cyc|opropylnicotinic 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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internediate 32. LRVMS: nmfz 198 (Mrl)+. Retention
time: 4.29 min 20 | NTERVEDI ATE 42
WO026(807p639mo- 2, 6- di f | uor ophenyl ami no) - 5- cycl opPOPSEPRI0CO11401
inic acid Ootained (65% froggylinternediate 41 and
4- brono- 2, 6-di fluoroanline follow ng the experinental

INT W escri bed for. intermediate 34. 25 LRVS: ml z
g%&@l ? 1)+. Retention tine: 7.06 mn

4-bidi&=RNEAINNOFo-33nethylaniline

2,3,5-trifluoro-3' -nethoxybi phenyl -4-am ne 30

(bt ai ned (60% from 4-brono-2,3,6-trifluoroaniline and
To 8solatidroofyZbrdiflybitoed-owitiylamling (55034.9mmed in Reetic acid (S0ml) was

add%é%%?rpivﬂ?eegé %‘éyﬁérﬁﬁﬁ%hﬁﬁg@gﬁlgﬁ@ﬁﬂn&l)i .@‘é%ﬁu@@?%t 55°C.

TheXea8idd TiaRee RES/SHPED (7 /1010l end theB(pouredTERIEEN/ iegFA galid was

.. 4-brono- -difl [ Li e i1
ons AR el B PP DAL b ol Sscien s
obtaigecggyﬁn?d#ﬂn%)ﬁlas |5) added dropwi se a sol ution of bromni ne
. i 1D in acetic acid (10m) at 55C. The
Re‘%%‘é?&ﬁ"a% %{P'Ure was stirred for 1 hour and then
poured to water/ice. A solid was filtered, washed

INng{W\%&r%and dried in a vacuum oven. 6.3g of a bl ack

. e~ obtained (yield=81 % . Retention tine:
2-(6bafino42,6-d0luckG-BRIEDIyltEe y$amino)nicotinic acid
2- (4-brono-2, 6-di fl uoro-3-nethyl phenyl am no) ni cotinic
acid Obtained (469 frominternedi ate 44 and

Obfinedl(e6%h iromtinterroedisiedt4 arid 2ahlatpnidetinie agigrfplaviegthe experimental

progé@?%gééc?qg%ﬁ)?% e figle 441t er medi ate 34. LRVB: iz
LRMS: m/z 343,345 (M+1)".

Retention time: 6.50 min

INTERMEDIATE 46
2-(4-bromo-2,6-difluorophenylamino)-5-chloronicotinic 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 tine: 6.50 mn | NTERVED ATE 46 20

2- (4-Dbrono-2, 6-di fl uorophenyl am no) - 5-chl oroni cotinic
woaeisd7@sbai ned (36% from 4-brono-2, 6-di fl uor ®@amiEPRE¥/011401

and 2,5-dichloronicotinic acj,d following the

experlnental procedure described for intermediate 34.

Meth@%ﬁv@b?,ﬂ% Shmindliddricofinatget €Ntion time: 7. 09m n

2,3,5,6-tetrafl uoro-3' - net hoxybi phenyl - 4-am ne 30
OorgRsf GGt iyt g Plarpigrislinals s 3oroaniine olloving the
expaﬂmetmtlabmpém.mgIdbmrﬂuehcfonaoiednecmalelQﬂM ng the
LR T MR W)+ CRetent i on time: 6. 4omn 35

| NTERMEDI ATE 48 WO 2008/ 077639 PCT/ EP2007/011401 -31
INT?%M%&P&-E( - f I uor ophenyl ani no) i soni coti nate Obtai ned

met hyl 3-chl oroi soni coti nate and
Methyl Bys4boamnit2-fleofapheaylanginblisonieatieatenent al procedure
described for internediate 22. 5 LRVS: nmz 247 (Mtl) +
| NTERVEDI ATE 49 Met hyl

Obf3inedB0% erd-ifitetroediateatdyfblioving JHesmedoeniabpiocedure described for

(90%9 frominternediate 48 foll ow ng the
mteé@?ﬁ@?ﬁfﬂ% al procedure described for internediate 44.

LRM@MS/z F3ZAI5 (M-1)+ ' H NVR (250MHz, CDCI3) 5 ppm

1 NR (50mPE) ppE sighn: 3ds, dh 74lm Y, P 7. J—'L/}_gL% Bter
J=T. MEF%I\E)DB/ST(E 59); Mg Gy hH).

3-(2' -chloro-3-fl uorobi phenyl -4-yl ani no)i soni cotinate
otained (29% frominternediate 49 and

INTEFRANEDIAENSMY | bor oni c acid following the 20
Mg o g bl heniRS ldRRg) L Shicbfihgtemed at e 1.

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-cyclopropoxyphenyl)-4,4,5,5-tetramethyl-
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-FIuoro-3'-methoxybiphenyl-4-ylamino)nicotinic acid
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| NTERVEDI ATE 51 Met hyl

3- (3" -cycl opropoxy- 3-fl uor obi phenyl - 4-yl am no) i soni cot
WOi20e8/0576325 (bt ai ned (56% frominternmedi ate S5@CAMP2007/011401

2- (3-cycl opropoxyphenyl ) - 4, 4,5, 5-t et ranet hyl -

1, 3, 2- di oxaborol ane foll owi ng the experi nent al

S ERR L o PALY Bl 41 5
46. Wkﬁ&ceﬁb@ﬁ@l{rﬁml) was heated overnight at 130°C under nitrogen
ar.o-
e AR5 AR BB ) AR5 i v
formiedx The ?eltdw d%lndhbmmeﬂwamﬁltened; veasheld (vth @@gtic 3 QQFhYb‘PtPef and
. an nt er ne 5 06g, 46.34 I
d”e?iréﬁﬁ?s”%gv?%?eéé—éé\/érm ght at 138]CT:Du)ndle:1 ﬁlcﬂ Io;e?]ICI |
H rﬂnﬁggﬁlﬁmz Cﬁjm)yaamm B8 (s3)LT.8 (mSHa:doI‘edn L3 6&in(t, 1H);
ur I it
EAt RIS R IR A R ]
LRm@sah%gwg%anngO%;l ed in a vacuum oven. Y| el d=65%
8 3.9 3H); 7.0
Retﬂ)m"?'"?ﬂ(qﬂ MELY 7,41 (tpplm H) : (7371 (H)m 3H);(g]. 1%

(dd, J=6.05, 1.76 Hz, 1 H): 8.83 (dd, J=7.61, 1.76 Hz,

1 . LRMS: mz 339 (Mrl)+. Retention tine: 7.09 mn
EX/’M%&NPLE 2

2-(F-EtRoxyE8-fsyotAphényirdpiaptiaoicotingt agidno) ni coti nic acid
ot ai ned (43% from 2-chl oronicotinic acid and
intermediate 1 follow ng the experinental 15

Obthined Qﬂb%?fr&ﬁ&céhl&edlcbfhueaamhd irtermddiatiyR fouBOnd/the experimental

J=6.9 Hz,
Prowdur%dﬁgmbeg& ?’i?m'ﬁ% 8.3 Hz, 1 H) 37H)o (fn 11(ﬁ|5;J7629

"H IR (goé MHZDMSO0!D) 5 pprh: (194 (t JJ:G BHHZA HY, 4H) (q, 3= a.g(H; 2 H); 6.9 (d,
H ~1 7 3 iz g b 8,

JSJ&_FLIQ,‘BHWOQmI:E )87§({n’11 "6 g (ﬁjT 7. 74(tJ78

Hz, IF8), § .81, J38.BHz, 3M)87.09d, =18 RY, LRMB 3 (nhz1 5533 g Mn;n) W); 8.7 (t,

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-FIuoro-3'-(triﬂuoromethoxy)biphenyl-4-y|amino)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 time: 7.63 min

EXAMPLE 4
2-(3'-Ethoxy-3-(trifluoromethoxy)biphenyl-4-ylamino)nicotinic acid
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Retention tine: 7.39 mn EXAWLE 3
2-(3-Fluoro-3'-(trifluoronethoxy)bi phenyl - 4-yl am no) ni
woceoosinTregvaci d 25 btained (37% from i nt er ne@CAEL2@7/011401
and 2-chloronicotinic acid f@llow ng the experinental
procedure described in exanple 1. "H NVR (200 MHz,
DMSO-D6) 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); 83 (dd, J=7.8, 2.0 Hz,
Obtélinég 81&)5frc(1rd méer.ﬂraeﬁ.iale 32n@ 2-ehlorbnieptini@add fellowingthe experimental
: . J=3.1 Hz, 1 X
progeduia dHbET e STPIS T 1 e ANPLE 4 e o oo (M
'H RMRI20ENN9XBMSOLDI)fI prrmomet(habey bHpHe Y] 4.4-(g) .0 itz) @ H); 7.0

(m, @7 A B85 Vorh Mk (ot LB S B B9 18 =863z, 1 H) 112

(s, PHghl oronicotinic acid follow ng the experinental
procedure described in exanple 1. "H NVR (200 MHz

LRy (8-bbm 1.4 (t, J=7.0 Hz, 3 H): 4.1 (g, J=7.0
RetbBtiondih®:;7.66 @in 5 (m 2 H; 7.3 (m 3 H; 7.7 (m 2 H);
83 (m 1H: 85(m 1 H: 89 (d J=8.6 Hz, 1 H):

11.2 (s, 1 H. LRVMB: mz 417 (M 1) Retention tinme:
EXAMPPE® N 10 EXAMPLE 5

2-(3' - Methoxy-3-(trifluoroneth hi '
2§ Msthare B lneptiat e eRop ST R LT FRlTAPE € g

2-chl (cj)r oni cotinic acid follow ng the experinental
Obipigpa 14%) @R aHETBR e e ROl ot A, e Hexpermental
prog%(f,_ﬁe ag%arﬁég?m@(agﬁp(qgg/go?ybi phenyl - 4-yl am no) ni cotinic

' i ne rominternediate 6 d

LRMSCWI’Zoﬁ‘Qﬁwﬁ'\?:’bﬁi-ni c acid follow ng the exp:ri ngﬂt al
ReBh@SiEfHE €7 4erfd i bed in exanple 1.

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

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

'H NMR (200 MHz, DMSO-Dg) 8 ppm: 3.8 (s, 3 H); 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-difluorobiphenyl-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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"H NMR (200 MHz, DMSO-D6) S ppm 3.8 (s, 3 H); 7.0 (m
4 H; 7.4 (t, J=8.0 Hz, 1 H); 7.6 (dd, J=12.1, 7.4
WORB(8/0z7¢dy; 8.3 (dd, J=7.8, 2.0 Hz, 1 H); 8.5 @€d/EP2007/011401
J=4.7, 2.0 Hz, 1 8.7 25 A,dd, J=13.7, 7.0 Hz, 1 H);
11.0 (s, 1 H). LR¥SSOMZ 3 ( M+-1) +. Retention time:
;
H@%%%&N}XW@ ?P%raﬂl(}ol’{eg Z43y|-ll)a (8)‘#1 60% |zh|2c|:_|)' 70
(m, 3H)d7 @t aenedi<, 369) 7fer(@d) J=112e3, MHa,t‘eHY &d(hd, J=7.4, 2.0 Hz, 1 H);
al

6.5 buehr £ 0 IDEEA (i iaol - VB I00aR0 T Piae

LRW#\E%@QQ(W{ﬂngl -34 "H NWR (200 MHz, DWVSO- D6) 8
t, J 9 Hz, 3H);4.1(q, J=6.9Hz,2 ;
Reterntt?ntmﬁ AN 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);
J=5.1, 2.0 Hz, 1 H); 8.7 (dd, J=13.7, 7.0 Hz,
EX&M?Bésll 0(s, 1 H. LRVS: mz 371 (M1)+. 5
2. (ﬁgtmﬂhbﬂﬁﬂmeﬂ\ox?/bﬁaheﬁyn4-ymbﬁc8tlnlc acid
, 3-Di fl uoro-3' - net hoxybi phenyl - 4-yl am no) ni coti ni
c ac:ld 10 Obtained (31 %9 frominternediate 8 and
Obtdmed |(3Yf RNfr&alintBintedisted draf 2- ohlbrmglobhmc exiddoliavemng tie experimental

procedure d scribed in exanple 1. "H NWR (200 MHz,
pfomﬁﬁﬁm'eﬁb‘?ﬁ%“’g 7.1 (m 4 H: 7.4 (m 2

'H N'MR %OE’D ke, DME(?-D%) 62pr,9n Hza (sl 3HHY: 781 Bm( daH); F=44(rB, 2 H)88.3 (dd,
J—718 130 Hzp1 p_—m,\,%s((gq z/-g§7 1(%11)1 H@%iter{ﬁs gﬂdzt,‘llr}i) ?9"8‘6(3 J=2.7 Hz,

14N EXAVPLE 9

(2-Meth (trifluoromet hoxy)bi phenyl -4-yl am no) ni
LRMStWﬁ%WQ\ElV'YJF) .20 Obtained (61 % frominternediate %)

Ret@Rfbriirké oot i nic acid fol l owing the experinental
procedure described in exanple 1. '"H NMR (200 MHz,

CDCI3): 6 ppm2.3 (s, 3 H): 6.8 (dd, J=7.8, 4.7 Hz, 1

EX):RAPLE @ (m 4 H 75(m 3H; 84 (m 2H; 10.0 (s,
25 LRVS: nfz 38 Nﬁn).
2- (2 -Methyl-3'- (trlﬂuoromethoxy)blp enyl-4-ylamino)nicotinic acid

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

"H NMR (200 MHz, CDCl3): § 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-ChIoro-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, CDCl3): & 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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Retention time: 7.51 mn EXAMPLE 10
2-(3-Chloro-3'-(trifluoronethoxy)bi phenyl - 4-yl am no) ni
woeoesiatresdaci d 30 Obtai ned (44% from i nt er ne@CaEP2M7/011401
Cand 2-chloronicotinic acid 40!l ow ng the experinental

procedure described in exanple 1. '"H NVR (200 MHz,

Xl 3) ; 6.9 (dd, J=7.8, 5.1 Hz, 1 H: 7.3 (m 2
LR'\%)-;C'I“Z?‘?@Q?M%H? H: 7.7 (d, J=2.0 Hz, 1 H): 8.4 (éld,
Retdmtindime . 7074Hain 1 H): 8.5 (dd, J=4.7, 2.0 Hz, 1 H): 8.8

(d, 35 J=8.6 Hz, 1 H); 10.6 (s, 1 H. WD 2008/ 077639
PCT/ EP2007/ 011401 -35- LRVB: nfz 409 (M+l)+ Retention
EXAMPEE 17. 74 min EXAWPLE 11 5

B L L
2-chloronicotinic acid following the experinental
obBings 46t i temaciiate  BAGP e fobniolihipHEl vl o exgerimental

prot&dur@dédcribbd th éxampld0. 2 H); 7.1 (m 2 H); 7.3 (t,

- ; 2 (
Nah Gokoes w3t 1540 ol a0yt o,

2 Hf;dd4 nl.,=é+FLs;R 7.%:(0, JH7.8 HizH) H),87.5 (dd) J=86920 iz, 1 Hj;);H).T (d.0/=3.3 Hz, 1
H); S%(ddlggmg,vgi_@%;ﬁ 9% (4517, BRUSY 9 &4 [Bu=6.0Mz, 1 H); 105

(s, 2+ 3- Met hyl - 3" - (tri fl uor omet hoxy) bi phenyl - 4-yl anmi no) ni
Lchtl nic a_mfl Obtained (41 99 frominternediate 13 and
MScMZP@hiMoYi ni c acid fol I owing the experinental 20

RetBhfsiEfHE €7 8ERGA | bed in example 1. 1H NWVR (200 Mz,
CDC13): 6 ppm2.4 (s, 3 H; 6.8 (m J=7.8, 4.7 Hz,
H; 7.2 (m J=1.6 Hz, 1 H; 7.3 (m 1 H; 7.5 (m

ExXsPLE 2 (d, J=9.4 Hz, 1 H); 8.3 (dd, J=7.8, 2.0 Hz, 1

R ERCIRTRATY TN e R

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

'H NMR (200 MHz, CDCls):  ppm 2.4 (s, 3 H); 6.8 (m, J=7.8, 4.7 Hz, 1 H); 7.2 (m, J=1.6
Hz, 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-ChIoro-3'-methoxybiphenyl-4—ylamino)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, 2 H); 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 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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EXAVPLE 13

2- (3-Chl oro- 3" - met hoxybi phenyl - 4-yl am no) ni coti ni c
wOo20088)7339 bt ai ned (36% frominternedi ate 14 &OWEP2007/011401

2-chloronicotinic acid fol |l oy ng the experinental

procedure described in exanple 1. 1H NVR (200 MHz,

) m3.9 (s, 3 . 6. m 2 7.1 2
Re‘?ﬂ!°”§?"lf'?nﬁp3o’f"ﬁ); (7.5 (EIZJI, J= .é, 2. 3H)Hz, 1 H§;m7.7
J=2.0 Hz, 1 H; 8.4 (dd, J=7.8, 2.0 Hz, 1 H: 8.5

(d,
=4.9, 2.1 Hz, 1 H: 8.7 (d, J=8.6 Hz, 1 H):
EX’&'@E%E(@, 1 H. 35 LRVS. mz 355 (M+1)+ WO 2008/ 077639
2-(FDfiub2aYaéthdk )0 FluorabiphReylehylaprino)nieotinic 8gidhi n
EXAVPLE 14

2-(3'-(D fluoronet hoxy)-3-fl uorobi phenyl - 4-yl am no) ni c
Obtainedi( t0%Jirom ifteMudiatadd anbighiénooieptimic eciddalioairg ths experimental
2-C@hl gr on.'bcgti ni_c c'L‘d foll owi ng the experinental
ProcRay R AT EPER LTI i'n exanpl e 1. 1H NMVR (200 Mz,
H OMBQ206 MHL OMSODE: & pish 706-[d6 J=A674.FAtiz, I HH) 7.27(d2J¥ T8 Hz, 1 H);
7.3% I8 3 Hag 3076 ; Bshis 31od s d 2 Bz i a8 4480 s 7 2.0 1z, 1
H): 827 (1, L=810HE) 1 HB.10.9¢s, 1H)8. 8 Hz, 1 H); 10.9 (s, 1 H).

LRNVE: MZ@E7§+(I\/H)+ Retention tine: 7.43 mn
LR AR 5814

Reténfich tirfky:Ct.#biwXy- 3- f | uor obi phenyl - 4-yl am no) ni cotini c
acid Internediate 19 (0.28g, 0.63mvl) was dissol ved
in MeOH (10m ) and 2N NaOH (2m) was added. The

EXAMPLEr® was stirred overnight at roomtenperature. The

reaction m xture S cpncentrate uri fied by
2 Eoisiegmse e AV RLSRo A0S 48 or ot he 20

desi red conpound as a yellow solid. Yield=l2% LRVSE:

mz 379 +. Retention tine: 7. i 0o |
Intw@a@é%%ggs OD%WT(?@WFR’FISEETPI\—/E? |n2I9§OE' rﬁq Ogﬁﬁw éQ?rl-ri] (2.m )
wa2 akded. hé nfirturelwis stirrdid Gvemight2atifhom Ter@pgrature THge; regetipn mixture
waérgnonc\]eﬁa"atsedlgzn’d p%ri“_igd b)? 're6ve‘s¥e’ ph‘]a_sg 'céluw‘ﬁ’i ck&orﬁéto%ﬁaplﬁmﬁ&d the
desired compound as a yellow solid. Yield=12%
LRMS: m/z 379 (M+1)".
Retention time: 7.68 min
'H NMR (200 MHz, CD3;0D): § 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); 8.6 (, J=8.4 Hz, 1 H)

9
8

EXAMPLE 16
2-(3-FIuoro-3’-(2,2,2-trifluoroethoxy)biphenyl-4-ylamino)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;0OD): & 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, J=8.8 Hz, 1 H).
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2-(3-Fluoro-3'-(2,2,2-trifluoroethoxy)bi phenyl -4-yl am
no)nicotinic acid. Cbtained (57% frominternediate
WO2808/0574306Wi ng experi mental procedure descri be®CIrAEP2@0/011401
exanpl e 15. LRMS: m z 407 (Myl)+. Retention tine:
7.36 mn 1Ié| gII\/(R (200|_|)|\/Hz, O): Sppm4.5 (q, J=8.6
; 6. m 2 ; 7.3 (m 5 ; 8.3 2 ;
EX"Q&%L%PI,;DJ:S. 8 Hz, 1 H). 35 V\g) 2008/H)o77639 (m 21
2-(3RCYLioBdxy-3,5difliorotipheriyianPamirio) nicotinic acid
2-(3' - Cycl obut oxy- 3, 5-di f| uor obi phenyl - 4-yl anm no) ni cot
inic acid Obtained (55% frominternedi ate 20
Obthiakd 6% feorpeintemeatiate @0ofodowing expecmeptal pracedyire described in
e15 LRVS: mz 397 (M+l)+. Retention tine:
exa%‘p%g%m "H NWVR (200 MHz, E)I\/SO) D6): 8 ppm 1.8 (m 2

LRI\\}‘I]E.émI&.s‘Eg((M+1Z‘ I-|)7 g (5 (m I%I)I—I) 4.9 (m 1 6.9 (t,

=6. 4. Hz, o 7. s, 1 7.4 (m 2 7.6 d,
.Retﬁgé?"ff'mkfz,f‘%@” 8.3 (d, J=4.3 10 I(—|z 2 E)D 9.7 §s, 1
1HWRE()26NRMEZJE&VISOD6)6ppm 8 (m, 2 H (m, 2 H); 2.5 (m, 2 H); 4.9 (m, 1

1, ( 2 H); 2.1 (
5-D f§ trifl { -
) SRHob b Beha7 2o Hi o0l b1 R6F Saul by 1. J=4.3
Hz,C0H¥ 9,7 @; $H)nmol ), 3- (t rifl uoromst hoxy) phenyl bor oni c
acid (0.19g, 0.91 nmml), potassium carbonate (0.17g,
1.21 mol) in 11 m of dioxane/water (10/1) was
Exmﬁggwunder ni trogen atnosphere, Pd(PPh3)4 (0. 25g,

2Ry Eieets- (e metipuabBhepekifiriRelitettic acia .

ethyl acetate. The organic phase was washed tw ce

To Sena o e EIRE i e Lo BB A o
(0. @@; 9I9|1manl) @o@wdm vaisorpte ((F. 1 &y 13/ mrpoléepa‘r‘anlmfélqaqm@water

(108 aikg dgade uhde N}%%lg!%rgatn%%f Erﬁvéé% fiag 2%% g?@pr%#]n?jhe mixture
wadheatdd fo feflux dvérhight] tieer( fiter@dpver ZeBte (amd vidhed wih Ztiprpcetate. The
orgE;QDgMIEE%ﬁ \fgrsﬂ BSOS i Ihe water REASU Ak BB dridd éverThdbnesium

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-Ds): & 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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2-(3' - Ethoxy- 3, 5-di fl uorobi phenyl - 4-yl am no) ni cotinic
acid 30 Obtained (28% frominternediate 21 and
WO20ett10689 phenyl boroni ¢ acid, follow ng the PCT/EP2007/011401
experinmental procedure descr bed in exanple 18. '"H NWR
(200 MHz, DMSO D6); 5ppm1£§ J=6.9 Hz, 3 H); 4.1
(g, J=6.9 Hz, 2 H); 6.9 (dd, J7.8, 4.7 Hz, 1 H; 7.0
(m 1 H; 74(m 5H; 82 (m 2 H; 9.5 (s, 1 H.
EXANRREE 201 z 371 (M+l)+. 35 Retention tinme: 6.91 mn WO

2(3?@3“%;6 "l‘ﬁ;ﬁg!(@:)a X%%é‘é %‘Qn{j%t' -y amLonzgl cotinic

acid 5 Qotained (31 % froml_nterrredl ate 29 and
oGR8l PR S AN LB RSB sxpementa
proﬂhﬁféﬂle‘s)cnSequnxamrﬁeos 3 H; 6.9 (dd, J=7.8, 4.7 Hz,

H %M?(go&d\ﬂazg'ﬁy%cg[ﬂa i%"% %Hﬁbeg@é f\% 37'ﬂz 1?—71)270(m 1

H); ¢ Mk, B H); ¥ & (Retem); lsm(rﬂi inie); 96 (891 #)N13. E)zswnﬂ)E 21
Li

Lithi u
LRMS /2 gm@&v)s f 1 uor obi phenyl - 4-yl ani no) i soni coti nate

Retéftiorttime: BTUiron of i nternedi ate 22 (0.12g, 0.33mmol)
in THE (4m ) at O0C, was added 0.39M LI OH aqueous
solution (0.02g, 0.39mvl) and the m xture was stirred

Ex,@Mp[_gcm] tenperature for 1 hour. The reaction m xture

thlleg\ ﬁﬁﬁ&*’p‘g’g $'¥| o u%gffgﬁpﬁ%&ﬁé)&ﬁggﬁ ég%:jn?h\ém 't

desired product mas obtai ned as a white solid.
| d=76%

To g iﬁ)%luti;fn 9/ mfrmggbate (ﬁSﬂO O%m%cﬁ-% 4?&6 Qt%;bA %a%ed 0.39M

LioH aquéofis 66MticH{0.024, 8, f{gd)mdl) &hd the.ix{ude was lsplrrecSaGO()g\ 1

tentqefﬁgureéz @éﬁ?ﬂ’ :"E.g_l)r%gh Eﬁ‘tﬁrf vtaast ur‘f%ﬂ/ FolunfFeliFBina®raphy

elufind with iHéCrhﬂtdBe oMl DEXHOMu(remy30 w@uvmmpe depiresbprodugtavas

bt ai ned 09 jermedi ate 23 followi ng the
obtaipgd As %Fo"gfﬁu §/°descr| bed in exanple 21. 30 'H

"H NMR (Z%BQA%DMM)B@MS 1D 313); 8.1((s, 28):16;9 Gn.9H)NY.2 (m, 2H); 7.4
(t, 115?; 76 (m, 3$-| ), 7.8 rg 1Hy: 8.0l () 1H); 8.6 (s, TH); 11.2 (bs, 1H).
LRMS: m/z 353 (M+1)".

Retention time: 5.95min

EXAMPLE 22
Lithium 3-(3-fluoro-3'-methoxybipheny|-4-y|amino)isonicotinate

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

'H NMR (250 MHz, DMSO-Dg) 8 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
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3H);7.8 (d, J= 6.5Hz, 1 H); 8.0 (d, J=6.5Hz, 1 H 8.5

(s, 1 H; 11.1 (bs, 1 H. LRVS: mz 339 (Mt1l)+.
WOReS&17630n tinme: 5.43 mn 35 EXAVPLE 23 WO 20@08/ERZH0G891401

PCT/ EP2007/ 011401 -39 Lit M

3- (3" -met hoxy-3-(trifluororet’tioxy) bi phenyl - 4-yl arri no) i

soni_coti nate ined (70% frominternediate
Lithjusn Sefwi-mgth ey %%B&H‘%ﬂ%'mgﬁw ripRenyie- ﬂé%’i‘?’!ﬁe‘ﬂ“ﬁ’%"“m

exanple 21. 5 "H NWR (250 MHz, DVBO-D6): 8 ppm 3.8 (s,

3H): 6.9 1H); 7.2 2H); 7.4 , IH);: 7.7 . .
Obtqul_%d (7% féog]n irrié_rl)pﬂqdiaét_e gsl %l’ow?gmyg egp%%r@%r}tgplprpﬁe’duiq&grgcnbed in
exar(wbl% 211 H) LRI\/IS m z 405 (I\/Hr1)+ Retention tine:

MPLE 24 Lit
' NMMZSQ Mb‘FoDMSQﬂe) 1PREY I%ﬁé? HSRY§-8i (B dRYiI 221 i A (st H): 7.7

(m, 989} %%V&dnaﬂfa@mame@s@%%) {1984 AHer medi ate 25

experi nment’al 'procedure described in
LRNéS«aWp|4@52M+1)15 1H NMR (250 MHz, DVBO-D6) 8 ppm 7.3

m 7H; 8.0 (m 1H: 8.6 (s, 1 10. 9
Re*%’ﬁ“s", J"ﬁoeios‘.%zh'fvs mH)z 393 (fvm)+H) Retent(ion tHi)me: 6.53

mn 20 EXAMPLE 25
EX I'-QL 2kt hoxybi phenyl - 4-yl anmi no) ni cotinic acid Obtai ned
rominternediate 12 and 2-chloronicotinic acid
L-thm:m |3d€&/rfhg>rpf$er(t§btb@romemtaqy)blph@aérﬁuylém@%)m%@tln«‘ﬂe
exarrple 1. 25 1H NI\/R (200 MHz, CDCI3) 8 ppm 1.5 (t,
J=7.0 Hz, 3 H); %J70H22H)68m1|—|)
Obtgned m%)jrqq) mtqrrrgad(am 2 feljpwing the experimental progeduge described in

exandp@ A HZ, 2 H; 7.8 (d, J=8.8 Hz, 2 H; 8.3 (dd,
JE7.8) 2.0 He, 1H);85(dd J=4.7, 2.0 H, 1

H) ;
'H WlZQQsMHI DMSQ_% ppmz7.33%, le;f)ﬁ(m Bt 8RL(Mor1 HYi 88 (s, 1H);

7 30 EXAMPLE 26
10'92(10 '51-'1{5} uoro-2-nethyl-3"-(trifluoronethoxy)bi phenyl -4-y
LRMSum/n8pai(Met)ni ¢ aci d

Retention time: 6.53 min

EXAMPLE 25
2-(3'-Ethoxybiphenyl-4-ylamino)nicotinic acid

Obtained (25%) from intermediate 12 and 2-chloronicotinic acid following the experimental
procedure described in example 1.

'H NMR (200 MHz, CDCl3) & ppm: 1.5 (t, J=7.0 Hz, 3 H); 4.1 (q, J=7.0 Hz, 2 H) ;6.8 (m, 1
H); 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); 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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ot ai ned (42% frominternediate 27 and

2-chloronicotinic acid follow ng the experinental 35
wopnesggdaspe descri bed in exanple 1. WO 2008/ 07 PEBEP2007/011401

PCT/ EP2007/ 011401 -40 ' H NMZ (200 Mz, DVBO-D6): 8

ppm 2.3 (s, 3 H; 7.0 (dd, J=7.8, 4.7 Hz, 1 H); 7.

2
=12 1 L 1.4 =1. ;
w il @O Gfisciog! pam 35 e,3: . = 4 e {1 72 @
J=1g.1g)|e%, 11?);77.4 Slm Jf-ﬂo?iézié%,i-_i)lﬂd)(d, UR/B:Ha1zH Y 873 (ddt+ U5 #4, 2.0 Hz, 1
_ ention_tine: n EXAMPLE 27
H); §-5((Z",23".-')D|g9‘|7l56:z'-2577HFsbBi:)'opoxybi phenyl - 4-yl am no) ni cot
LRng;l ,ﬁ{zamﬂ_wﬂ*at)‘_Oo_t ai ne_dd(f57r/(|) frominternedi ate 28 and
-chl oroni cotinic aci ol l owi ng the ' t al
Retgptionding d @RQUY i bed i n exanpl e % 'H ﬁl\(/gezlzggnmiz,
DVBO-D6): 6 ppm 1.3 (d, J=6.2 Hz, H; 47 (m 1 H;
.5

6
7.0 3 H; 7.2 (m 1 ;7 2 ; 8.3 (dd,
EX@J“-’”?'.—%%Z. 0 Hz, 1 H,; 8.5 l(_%ld, J=4.(r7n, 2. SD Hz, 1 I(—|); 8.7
2-(2 B-Difldofo-8'-isépropdilybipHen9l-4gJandind)ricbtniclaciy . 15 LRVS:
mz 385 (Mrl)+. Retention tinme: 7.51 mn EXAVPLE 28
2- (3- Fl uor o- 3' - met hoxybi phenyl - 4-yl ami no) - 5- et hyl ni co
Obikindt §572%) fom3Refhédibtees dntid?8hibronltotinit eciidicating theaxgerimental

internmedi ate 32 follQw ng the experinental rocedure
PFOM?PE)%'bPﬂ"b?(W'%qi. LRVB: niz 353 (M+1) +|.O

" %%%QH ORSODQ08 ot 23 (aHUARHZOCHMMZ (BB 7.06m. 3 H)
7 2{mpf H); 77._%1?11, %%B@(pdv_%@,ra.%’zﬁ ;»-ﬁgé.g‘(gd{fﬁ%mz’?o ézg'F H): 8.7 (t,
J=g$ Pé?@ﬁ%ﬁdﬂ(d, L=bly. HEXAMPLE 29

) fluoro-3'- hydr oxybi phenyl - 4- yl ani no) ni coti ni c
LRMS; n/z 3% MhtRi-ned (46% frominternediate 21 and

Reéf‘f‘%‘ fime- P54 &k amet hyl - 1, 3, 2- di oxabor ol an- 2-
yl')phenol , follow ng the experimental procedure
described in exanple 18. LRVS: niz 343 (M+l) +.

EXAMPLE 28
2-(3-F|uoro-3'-methoxybiphenyl-4-ylamino)-5-methylnicotinic 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, CD;0D): & 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, 3 H); 8.1 (m, 2 H); 8.5 (t, J=8.6 Hz, 1 H).

EXAMPLE 29
2-(3,5-Difluoro-3'-hydroxybiphenyl-4-y|amino)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



10

15

20

25

30

35

Retention tine: 5.71 mn WO 2008/ 077639
PCT/ EP2007/ 011401 -41 1H NWR (200 MHz, DMSO-D6): S
woppiss7@9(dd, J=7.6, 4.9 Hz, 2 H; 7.1 (m 2 PCI/EP2®7/011401
(t J=7.8 Hz, 1 H; 7.4 (dq4J =9.4 Hz, 2 H; 82 (m 2
H: 10.2 (s, 1 H EXAMPLE 305

RN PHZES, S BRSPS 7.

J=75% 15, 0NRY, 2-4d, 0£@AIHORIH) 8.24m, d,H)f 00.R¢svi nig) t he
experinmental procedure described in exanple 1. LRVE:
mz 417-419 (M+l)+. 10 Retention tine: 7.71 mn

= 5-B IgE21(35d'

-Bromp-2-(3,5-difl uor.o I
5B e PEP TSR RBAT TEVP R VIR LS AGH ate 26 |

and 5- brormI 2-chl oronicotinic acid, follow ng the
b33 4B hsom (R a16 FATER P 7 S0P T GUE P bno the
expé%@i@nmmcmﬂ@@énbeajﬂgﬁér’aplg (s, 3 H; 720 (m 1H;

8 20 Hz, 2 8.3 (d, J=2.7

LRIS: mgzr%”‘g(&"*( J=2.3 Hz, 1 H); o. 6H%s 1 H§
RetErtd¥RlFe: 327 1min

5- Brono- 2- (3-fluoro-3' - (trifluoronethoxy)bi phenyl - 4-yl

am no) ni cotinic acid 25 Obtained (27% from
EXAMbeEmadi ate 2 and 5-brono-2-chl oronicotinic acid,

s-Busmpd 1 S uere S Th G Ahe T o RSO g [

8. 04ni n 30 EXAVPLE 33 2-(3-Fl _
obitedh T eSS A B oA g e

dén%lemm BoceH@rB?%séﬂlfh)QiTg,egﬁmﬁfémTD: ), methyl boronic

and t h | ph
LR T BARABTIE 1 1 of uenel wat o 35 (omT 001 )
Retéﬂﬁ'&{turﬁétﬁ_gi_%ﬂmvg rzmgpyggs was added Pd(OAc)2 (5nm,
e

" R (108 I, BSOS PTOGE By o Tt e b ¢ o8
Hz ! 2HY. GO d, SEPETIaL ure), 8 B@, 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)biphenyl-4-y|amino)-5-methy|nicotinic acid

To a solution of example 32 (0.1g, 0.21mmol), KsPO, (204mg, 0.96mmol), methylboronic
acid (20mg, 0.33mmol) and tricyclohexylphosphine (14mg, 0.04mmol) in toluene/water
(2ml/0.1ml) under nitrogen atmosphere was added Pd(OAc); (5mg, 0.02mmol).The
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reaction m xture was concentrated and the residue

redi ssolved in ethyl acetate and water. The organic
woOl20984177688s washed with water and brine, driedPCVaP2007/011401

magnesi um sul phate, filtered and the sol vent

evapor ated under vacuum The residue obtained was

i f d by .5
84 4 OLESREVBRRR FAL R PO RHA2S, T
reacttmn?ﬂ%ucé was bbide0kiated Bnd. tha residiegedigsolysdio ethy! aaetate and water.

The?ﬁ%éla%ye%g?gﬁ%gﬁ%@w& Q/Ia{e.‘; aggghﬁé qj'n%ﬁ é\/ﬁr"\/ﬁyﬁweéﬁrﬁ sfiphate,

flltefélaaiﬁa)the Solpemh ¥aporatsd Bddy vaquumn. (r@e rgsiqueolptained wWas; purified by
revg_ﬁe p&% 05n E%&W%L%)hg%%tm‘& VJIl:Iﬁ gnjé'élen?of"@/ateﬁaﬁd AEN/MESH '@1/1)

(frof-00y ¢ DRYears PCNMEGH( 1/ 1)) Theddesited huoduist waeabtaingd\asanyaligw solid.
Vi %n & t| nic acid 15 Obtained (10% from exanple 30 and

e 8pr opyl boroni ¢ acid, follow ng the experinental
LRmsaomnme(Wescru bed in exan‘pl e 33. LRI\/S mz 379

Rt%mgit f%}entlontlme 7.59mn 20 'H NWMR (200 MHz,
© B35 "€ BPm 0.7 (m 2 H; 1.0 (m 2 H; 2.0 (m
"H KR 208 Miiz, CDIOD): St R1B (513 *273 7((3 4=5ﬂ 52 BizHY H)776 <€fm5 H); 8.1
5 Hz, 1
(d. é-H“t*th'i%%ftré 851% JF?O 7 (d, J=2.0 Hz, 1 H). v
EXAMPLE 35 25

5-Di fl uoro-3' - met hoxybi phenyl - 4-yl am no) - 5- et hyl
EX@,ME%F.S# ic acid Qotained (10% from exanple 31 and

5-CyReidpyopyit2 (B-flu G- 3l mémokymphgnylh@ympep)nmmub acid

procedure described in exanple 33. LRI\/IS mz 370

(Mrl)+. 30 Retention time: 6.57mn "H NVR (400 MHz,
ObfaVRE- (6% ) fr8mppamPle23¢ and 8ydihproyitdorsic agidHfollgwing (el experimental

7.4 (m 3 H,; 7.5 (d, J=9.4 Hz,

Pfoée%redssq%ﬁad*e%!ﬂ%? 1.7 Hz, 2 H: 9.3 (s, 1 H:
LRUS: A4 879 (M+1)).. 35 EXAMPLE 36 WD 2008/ 077639

PCT/ EP200%§ 11401 -43

Retgnt@a MBEHORYTBL f | uor o- 2- net hyl bi phenyl - 4-yl ani no) ni cot
1HNW|F§ B0 MHz, DMSO-Dg): 8 ppm 0.7 (m, 2 H); 1.0 (m, 2 H); 2.0 (m, 1 H); 3.8 (s, 3 H),

6.9 (m, 1 HY; 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-DifIuoro-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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Oot ai ned (67% frominternediate 26 and
2-chloronicotinic acid, follow ng the experinental

-wopp@oetpe descri bed in exanrpl e 1. 5 LRVS: m PCBAP2007/011401

Retention time: 7.08mn 'H WR(ZOOI\/HZ DMSO- D6) 8

-~ ppm 1.3 (t, J=6.8 Hz, 3 H; 2.2 (s, 3 H ;40(q,
2‘%559"% poforZhnefhyfi 5"1%%?-4%@71%3“%'"# a3 01!
;84(m2H) 10.6 (d, J=2.3 Hz, 1OEXAI\/PLE

Obt?'geél u%7°/<3) from t?%%&r@edéatﬁetzﬁylagl phe%hﬁroﬂ'coﬁ"g?n ﬁgdmfggct)vlvmg the
explmmenatal protkdwae Wescrbe8%9 exaropeilnt er medi at e 30 and

icotinic acid, followng the 15 experi nental
LR'ﬁ? (:7’8{?:}2 described in exanple 1. LRVS: nfz 353

Ret&eticaittmer7.@8mie: 6. 75min ' H NVR (200 MHz, DMBO-D6): 6

'w GEIRG06 N2 phygingTa Rol? 153y o g2 ) 2593 49 (-0 8z
2H$—%@(rﬁdﬁ{lr-]l\)1721 &, bz12.1 H, 1 mg7BwaPm|%1 H); 8.3 (dd, J=7.8, 2.0 Hz, 1
e h I
MY B4 2% 108 @ A2 Hre ™899 "1 rom i nt or medi ol o34 and
nmet hyl boronic acid, follow ng the experinental 25

_procedure described in exanple 33. LRVS: mz 385
EX@M&&E& Retention tine: 7n86 mn 'HNW (200 Mz,
2-(5¥iar683)-nikthixy- 2-n4ethylb|pihéir\yﬂ;-%jdammd)g\lc@tlﬂlc(gqud3 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, 2H) 9.4 (s, 1H). 30 EXAMPLE 39
ObfairR¥c | (PBYep PIbm2- |(1t3rmednbtexm dnddi 2-tlioropiiopihie nyacids - fdllawing  the
i no)nicotinic a ai ned (114% frominternedi ate

expgATigAte! RIRCFAYE H.eéa’EBP fol | owing the 35

LRgggg%gw;Bt al pfocedure described in exanpl e 33. WO
AR 7639, PCT/ EP2007/ 011401 -44- LRVE: iz 411

"H NMR (200 MHz, DMSO-Ds): 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-dif|uorobiphenyl-4-y|amino)-5-methy|nicotinic 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

"H NMR (200 MHz, DMSO-Dg) 8 ppm 1.4 (t, J=6.8 Hz, 3 H) 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, 2H) 9.4 (s, 1 H).

EXAMPLE 39
5_6w:lmz'rol:)yl_z_(3._ethc,xy-3,5-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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Retention tinme: 7.33 min 'H NW (200 VMHz, DWVSO D6) 8
ppm0.6 (m 2 H 0.9 (m 2 H 1.4 (t, J=6.9 Hz, 3 H)
wo2o/07(esp 1 H) 4.1 (g, J=6.9 Hz, 2 H) 7.0 (m PCTHP2007411401
(m 5H 7.9 (d, J=2.5 Hz, 1,H) 8.1 (d, 5 J=2.5Hz, 1
94(3 1 H. EXAMPLE 40

0- 3' - net hoxybi phenyl - 4-yl am no) - 5- et hyl n
LR“&% n‘“g (&ngr 10 To a solution of exanple 31 (200ny,

Ret&wt%mnfw.y Faint ri but yl (vi nyl ) st annane (209ng,

ORI PR 550, SH0 SRR ML SLE M s 1

(m, hedted (4, 9=680%, @vey NOghY 1&4)d .4 (ver6 BPDI9Ed, 1=2.5 blam H) 8.1 (d,
tenperaturgs 'él’_ﬁ}e reacti on m xture was concentrated and
J=254&, 1 &8 % i ssolved in ethyl acetate and water.
The organic | ayer was washed with water and bri ne,
dried over 15 nmagnesium sul phate, filtered and the
EXAMPYEAP evaporated under vacuum The residue obtained

2-(385-ifRIrbI3 - Abthyxybiphényll-glanting) sipthylticotinicgcid t h
Hexane/ Ac OEt (from1l/0 to 1/1). The solid obtained

was redissolved in EtOH (10m ) and Pd/ C (46nyg,
To 9 sOidPb) ext@iple 31 (EDNeY) . 46hend51§eaad trmntynvmylomanmr(ee@ng

under hydroge here overni
0.68 PmoRr M, B L6 BGhEn alpEt e it B4R o,
0. Oﬂﬁﬁ@l)ﬁ% MR&JE@W@F headhy 1Dﬁ‘\ﬂsdsmn@ﬁt giftktaen cooled to room

chr omat rap eutln wWith a radi en
(erREIECTTR HRE10T FUBHIOMER o au By =R faenettpa g tenpsdn ety
aceifie 'ah@@«aloﬁéroﬂjh'@br gaar l@iﬁra\va?.eﬂbsaed &/lty\ewldtervarsﬂbnné dried over
magémgludmésuéﬁat(az barmné fﬂgssal\%\/;—l\)@pﬁ (ticlirov%c rgETheZ(Ze%i]due
obtglnéﬁ w%s ufified By ﬂ'@shk%r(’l%gﬂépﬁy 2\dting wntﬁ&-le:kah&/AiOiEt (fram 3/0 to
11 E)-@WFSE glitai]ne% vclas redlsso||\7~2d In élom1 Oml)@nngogC((ESm& (WMmmol) was
addedirnANRe Zedclion aiiiopeystivred-utidét hairedenptmoybhete pivemighd) Tiie crude

B S R, L2 O3 BR8Pl
phé%é%'férﬁ@tﬁb@lphp eRGAG with adgradientsfdvater anuitAarNx‘N@QH e/ B4 from 0% to

70%e! BebRYE D) o dedst Fis R oo fleb oY a2

LRQ@Q/p@sﬁwpnml4(t J=6.9 Hz, 3 H) 4.1 (d, J=6.9
QHSZ 3H 7.4 (t, J=7.6 Hz, 1 H 7.5 (dd,
Retﬁniqn@meﬂB N1 H) 84 (d J=2.0 Hz, 1 H) 8.6 (m 2
3

'H RMVR EZdoMKis, DMSU)-DG) & ppm 1.2 (t, J=7.4 Hz, 3 H) 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, 2 H) 9.6 (s, 1 H).

EXAMPLE 41
5-bromo-2-(3'-ethoxy-2,5-difluorobiphenyI-4-y|amino)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



10

15

20

25

30

5 EXAMPLE 42

5-cycl opropyl - 2- (3' - et hoxy- 2, 5-di f| uor obi phenyl - 4-yl am
woizn@)oreset i ni ¢ acid Cbtained (26% from exanpPeTAP2@NH11401

cycl opropyl boronic acid, foljow ng the experinental

procedure described in exan'p e 33. 10 LRVS: mz 411

H B e s o bt A =Gy SN (3% 217 0 m.

3Hbr|z,4 (8 JH)7 62HE) 1 KINT. 51d<h4)J~41;9 ¢ %, Hz] A TH 08 kizd, 22H) HB,. PHf 86 (m, 2 H)
10. ) 1 (m J=10.5 Hz, 2 H) 7.4 (t, J=8.0 Hz, 1 H

9/(95('% J=12.1, 7.4 Hz, 1 H 8.0 (d, J=2.3 Hz, 1 H)

8.4 (d, \(] =2. i Il:DIZ éXZI) 8.7 (dd, J=14.1, 15 7.0 Hz, 1

S, . MPLE 43
EXQFR"{:’SEf“Izuoro 3' - met hoxy- 2- net hyl bi phenyl - 4- yl ami no) - 5- m
5- cgéﬂa dadﬂiztoﬁnémoawz;ls -difiiozbbipthe 01044y lantiap)riicotmivadict e
yl boronic acid, follow ng the experinental

20 procedure described in exanple 33. LRMS: niz 367

Ob(aM’éli)(Z@%) RSh%’kbhﬁilé 41 BBd cYclcﬁﬁ%Wéhibrdlhic Nvid, (cP6Winlytae experimental
3 6.9
PFO?equr%eeS‘:‘ﬂbfé '%exe}[ﬁp'g%%H) 7.4 (m (SH) 8H)1 (d, sz g "
LRMstmlz,lﬂh@\A.B])(d J=2.3 Hz, 1 H 8.5 (d, J=8.6 Hz, 1 H)
10.9 (s H) . EXAMPLE 44
Re'@nﬁ%i"ﬁﬁf%a/lm”? (5-f1 uoro- 3" - net hoxy- 2- met hyl bi phenyl -
H ﬁmﬂemmﬂmggogmﬁ 54fgindo 73M, @:Mb)au oed, 261%1 4 t, ]Emevo Hz, 3 H) 2.0
n ro or
(m.th'é)éﬂ;iéd-r?e%t"aﬂb'béc?é@ AREY i sl § Heck Sl &Vﬁfd‘ﬂz 1H)
Z (MH R =

i P ey e g e 1
7.00iB0-EY0-B(Hpgho. 7 (m 2 H 0.9 (m 2 H 1.9 (m 1 H

2.2 (s, 3H) 3.8J(§, 3 H 6.9(m 3H 7.1 (d, J=12.5
(t, 8 Hz, 1 H 7.9 (d, J=2.3 Hz, 1
EXHMP&Esﬂ){d J=2.3 Hz, 1 H 8.5 (d, J=8.2 Hz, 1 H) 10.6
2- (§ ?I o?‘o b')-me hgﬁnphenyM-ylammo) -5-methylnicotinic acid
-tri Iuoro

Obiannqg (g@,/qj fropt @tqﬁ@gdl@t;eg% ang &qxr]yh{%éqrﬂ%a?ét féll(g/ri?ng nexcp%tnmental
prdcéadire Weserbdd TR ekaxprisay! ) boroni ¢ acid,

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

Retention time: 7.35 min

"H NMR (200 MHz, DMSO-Ds) 5 ppm 2.2 (2s, 6 H) 3.8 (s, 3 H) 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-fluoro-3'-methoxy-2-methylbiphenyl-4-y|amino)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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foll ow ng the experinental procedure described in
exanple 18. 10 LRMS: mz 375 (Mtl)+. Retention tine:
woer@m7mi3n ' H NVR (200 MHz, DI\/ISO D6) 6 ppm 3. 9PCT/EP200F)11401
6.9 (dd, J=7.8, 4.7 Hz d.-2(m 3 H 7.4 (d,
1=8.2 Hr, 2H)82(m2H)66(s 1 H. 15 EXAMPLE

' y%mw'a; PRMSS:- B A1 RR8 B (hertP 2 3 (91 2R A (-l wipds: 3 H)

3. 8€(§| siHQetgqhnad-i)(ﬂ% J=r b B tie yRdi(tate7 8 Hzand) 7.9 (d, J=2.3 Hz, 1

chI en fall n
H)éf’der ﬁp‘él YH% G‘uﬁ gé&%cﬂ'ﬁé&%% g"ﬁnple 18. 20
LRVS: nfz 361 (M+l)+. Retention tine: 6.75 min 'H NWR
>(S}ZOOI\/HZ DVSO-D6) 6 ppm 6.9 (dd, J78 4.7 Hz, 1 H
MPLEAS 3=8.6 Hz, 2 H 7.5 (m 4 H 83 (m 2 H 9.6
2- (ﬁ'5‘3 5-4rifilloro2$- rEéfAURylﬁpﬁznyl 4-ylamino)nicotinic acid
(3 -cycl opropoxy- 3, 5-di f| uor obi phenyl - 4-yl am no) ni co
t| nic acid Obtained (53% frominternedi ate 21 and

ObtdMef (7B dofh idtermbaiatedni ahg (tzmemxwetmaypnényl)pommhmcﬁ
descr] bed in ex

nple 18. , 30 (M1
follpwing {pe SFP%fW%‘th"éf%dH{%de%%”W(ed‘aﬁ‘p > DI\/ISO) 56) 6
LRMZ§7§1(“4+E)|ZH)10H)8 (7m1 ~(2 H)14 0O (m 1H 6.9 (dd,
=7.4, ) , . 7.4 3 7.5 (d,
Retengon tims: 6.50§ihg > (m 2 I—I)m 9. 5st, 1 (rom 13.? (s, (1
H E%\AR BOMEHZ 00REDLBHI DR BIHE29 BiY 6RLEA0I=7.8,477 HZXAMYIZE2 (m, 3 H)
7.4)d( 4852 fizs £ K B2 00.rbh9 B phBhyI - 4- yI ami no) ni cotini ¢
acid Obtained (33% from 2-chloronicotinic acid and

i nterrredl ate 38 followi ng the experinental 5
EXAMREIH e described in exanple 1. LRVB: miz 341

2- (é%ﬂbr‘o-s 5Peﬁhaaﬁdmahéﬂym-ylznm?o)mdbum AR (200 MHz,
D6) 1 (s, 3 H 6.9 (dd, J=7.8, 4.7 Hz, 1

H)71(dd J105 20Hz 1H)74(m5H)82(m
Obfaitdd @-350)(f|%m ihtd@nediate 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) 8 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-difluorobiphenyl-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) 8 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, 2H)9.5(s, 1 H) 13.6
(s, 1 H).
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10 EXAMPLE 49

5-cycl opropyl -2- (2, 5-di fl uoro-3' - nmet hoxybi phenyl - 4-yl a
wonrhesgrmd3eot i ni c acid Obtained (79 from int ePo®dPat08/011401

39 and cycl opr opyl boroni c a(_:i4g, following the 15

experimental procedure described in exanpl e 33. LRMVE:

(M+l)+. Retention time: 7.77 mn '"H NVR (400
EXML%ODG) b ppm 0.7 (d, J=5.2 Hz, 2 H 1.0 (d,

2-(3;5adiflubin-2-inéthybigheny)-4-ylamjng)nigotinic acid) 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, 20 7.4 Hz, 1 H 8.0 (s, 1 H 8.4 (s, 1
ObMinéi (B30 drom) 2-tBlovgnichtidickcid dndHntetdediates38 folipfying3h®experimental

S, 1
pro%??%ﬁe-dt:e ﬁ'%egi(@gg p%‘s di f1 uor obi phenyl - 4-yl am no) - 5-c
LRMS: opz 89y (Mi¢)X5t i nic acid 25 Obtained (30% from

i nt.er pedi and internedi ate 37, follow ng the
Re&fé@?i'ﬁ’?h?&? érocedure descri bed in exanple 18. LRVE:
'HNMR 428 NNE1DMSO-Bgitsepnm an (si &et) 68 @d, 0+N8,307 'Hd, NWR 7.1 (dd,

O D6) ( 1.9 (m 1 H 4.0

{(ﬁg % ’rﬂ\ﬁ( '5%88%42?#55%%1% 9 (d, J=2.3 H,

1 8.1 (d, J=2.3 Hz, 1 H 9.3 (s, 1 H 13.6 (s, 1

MPLE 51
E@?Nﬁh -2-(3,5-di fluoro-3'-net hoxybi phenyl - 4-yl am no)
s-wcmﬁrbpylcz-(ﬂ;B-diifIG&o@rﬂ&ﬂ&kﬁﬁiﬁaﬂylmﬁﬁﬁeﬁﬂwﬂrﬁded:id

-48 (pbtained (19% frominternediate 29 and

2,5-dichloronicotinic acid followi ng the experinental
ObinER (NI Erahe itriviegithte B9 iant eyctepiopyborddic dcRlViblloming 881

Mr1) +. . Ret ent . 7.28 min 5 1H NMR (400 Mz,
ex;&,@}r P %%si@”m'%g% E’é‘?r}e”seﬁ“pi?g}"?dd, J=7. 8,(1.6 Hz, 1
LRW)S: T/4 30M(M31)) 7.6 (2s, 2 H) 8.2 (d, J=2.5 Hz, 1 H)

1H 9.5 (s, 1 H. EXAWPLE 52

Rege'@'ﬁ ?Eﬂ&r 8§ylm'2 (3,5-di fluoro-3" -(trifluoromethoxy)bip
HINNIR | 400 MHRNDISIOA D) ppsth ©. AW, d=5.2 Hz, 2 H) 1.0 (d, J=8.3 Hz, 2 H) 2.0 (m,

1H) 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, 1H) 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) 8 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=2.3Hz, 1H)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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10 Obtained (48% frominternedi ate 42 and
3-(trifluoronethoxy)phenyl boronic acid, follow ng the
woerpa7resent al procedure described in exanpl e P8I/HPRMZ/011401

mz 451 (Mrl)+. Retention ti,ge: 7.48 min 15 1H NWR
(400 Mz, DVSO-D6) 8 ppm0.6 (m 2 H 0.9 (m 2 H 1.9

Obéag}mqedl (\]15}7/ )Xroﬁlﬁggrﬂ;edra'l %_g gd 8'@ %aﬂgpoa%gﬁm& §cnf]fgp~ér?%§1e
exgetimehtd.proceadure deddyibed i |(1t§rm&d|age M.6 (s, 1 H.

\VPL
LR@%?,’%E%??H ﬁ uor o- 3' - net hoxybi phenyl - 4-yl am no) ni cot i
Retentioatime: T2Bamined (6% from i ntermedi ate 43 and

W AR Rl R o R Bra B 1B PR B PR gt m 3

7.6 (2612 H) 8.2, Re2 8tz 01H)18i 31, J62.3 Mz H)1db MVR re)400 MHz,
DMSO-D6) S ppm3.8 (s, 3 H 6.7 (m 1 H 7.1 (m 3 H)
7.4 (m 2H 80¢(s, 1H 82 (m 1H 11.8 (s, 1 H)

EXANN 62 54 30

s GalimmeRul PAE s sl PR RS R b PR i acie

42 and 2-chl orophenyl boronic acid, follow ng the
oL B SRE L5355 O Rl o e
fonz(wﬁj tﬁé’éﬁﬁ@nrﬁ@ﬁémﬁm@ammed iM&antdleR (400 MHz,

0.7 (m 2 H 0.9 (m 2H 1.9 1
’TC’E gMQW7 5(m 3 H 7.6 §dd, le)s.s, 3.(21H2,H)1
Reltént|3n9in(ed748=rﬁm6 Hz, 1 H 8.1 (d, J=2.6 Hz, 1 H 9.4

iyttt B o b B DAL By et my B 1)

7.0n§, 8 HN7.8 (8C1 EI Dst@ined .4, 6894z f 1 Bnviondes+eesiHat ¢ H 8. agd J=2.7

3msthoxyph r ncaC|d fol l owing the
Hze} r%‘h@mta\'ﬁ%r%@ )e described in exanple 18. 10

LRVS: niz 371(|\/H)+ Retention tine: 6.76 mn

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) 5 ppm 3.8 (s, 3H) 6.7 (m, 1 H) 7.1 (m, 3 H) 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-cyclopropylnicotinic 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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1H NWVR (200 Mz, DMSO-D6) 6 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 4
WORpsAT74630t, J=8.2 Hz, 1 H 8.2 (m 2 H) 9.7 (®CTEPR)07DB1401

EXAMPLE 56
2-(3,5-difluoro-2-nethyl - (?rlfluoronethoxy)blphenyl

AR ORE YR S A ﬁfﬁ?ﬁaﬂ@% DS fibrz a2 21

7.53@0, & H) 7.6l(HdWi=5, BraeHampley v.sm,t.sdz.&Hzc'eamse (des<2.6 bizd1 H) 9.4

i,N,e I 8. 20 LRVB: mz 425 (M+l)+. Retention
CRARRAYCR - v (200 MHz, DVMBO-D6) 6 ppm 2.1 (d,
J=2.0 Hz, 3H)69(dd, J=7.8, 5.1 Hz, 1 H 7.1 (dd,

1.8 He, 75 (m 3 H 7.6 (d, J=7.8 Hz, 1
Ewésim 2 H) 9 6 (s, 1 H 25 EXAVPLE 57
2-(3;5 diflucFd-0rmethdxyc-ethylbiphenyl-A:yldmiplopriy btidicydcidri no) n

icotinic acid Oobtained (63% frominternediate 45 and
2-chl or ophenyl boronic acid, follow ng the

Obﬁaﬁﬁ@d (Gmtfﬁim M@ﬁ%ﬂlﬂt@4ﬂeﬁc Birbadoiypheuﬁhmbeich%id, &dlowing the
Reten time: .99 mn "H NWR
exfe%@e r°‘iﬁ9§f§ %J”B%B\ﬁ’?”t??ig 3 H 6 9 (dd, J=7.8,
LRM§ iz 371 (My1Y. O . 3H) 7.24H§ m9 g (H) 71 Hgdg,s
(m s,

%U@%é %'2008/ 077639 PCT/ EP2007/ 011401 -50

‘H%mml(ngat)maz(gwl%%)‘s rsrh @bi ?hefwgﬂ% BIHYB. 81D, BiH)E.8 (dd; J=7.6, 4.9
al ne m | n

Hzpﬁéﬁyl%ﬁ?%ﬁyéc“égs it 2{2’??ebgb§e &’r@r\'ﬂal

procedure described in exarrpl e 18. 5 LRVMs: mz 361
M:1)+. Retention tine: 7.37 min 1H NVR (400 MHz,
E B8§ 8 ppm7.4 (t, J=7.4 Hz, 1 H 7.5 (m 4 H 7.8

2- (@Cb-driluardlazhhethyilﬂ:&rlﬁu&oﬁﬁbthdxﬂb%l’idl\yl-d—yhl)m&oﬁn|(:dt|n|c acid
J=2.7 Hz, 1 H) 9.5 (s, 1 H 10 EXAVPLE 59

5- chl oro 2-(2' -chl oro-3, 5-di fl uorobi phenyl - 4-yl am no) n

ouuﬁﬁéd [53% )aFedndl irftdrhddiel 46 bﬁaﬁs (frrflomolrrrﬁtled)d‘y\)xiheayleo%ucﬁémb
chl or oglélgﬂnrxl bor oni c, aci ol.l ow n

fol@)efmtf‘ﬁ@ %?B'c%a‘ﬁﬁdé"%ggiﬁf LS%H‘ v %A& e 18. 15
LRWREA/z0B (8185)"( Mr1) +.

Retention time: 7.31 min
'H NMR (200 MHz, DMSO-Dg) 8 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, 3 H) 7.6 (d, J=7.8 Hz, 1 H) 8.2 (m, 2H)9.6 (s, 1 H)

EXAMPLE 57
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: 6.99 min

'H NMR (200 MHz, DMSO-Dg¢) & 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, 1H)8.3(m, 2H) 9.6 (s, 1 H)

EXAMPLE 58
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WOR0@/O7¢E9 J=2. 5

7.48 min 1H NWVR (400 MHz, DMBO DB) 5
.7 H, 2H 7.5(m 3 H 7.6 (m 1H
Hz, 1 H 8.3 (d, J=2.5 Hz, 1 PETSEPE007H11401
1 H 14.0 (s, 1 H 20 EXAMPLEA60
2-(2,3,5,6-tetrafl uoro-3' - methoxybi phenyl - 4-yl am no) ni
i. ' 0 r Later iate 47 and
s SRR Sl e R T
procedure described in internmediate 34. 25 LRVS: m z

obfiikd %%))groﬁnpﬁ?%ﬁwgﬁi(aghékﬂﬁ Pyt Créﬂi@ att @Wﬁiﬁé‘?%z%ﬁmemal

pradpddre ebonbedl injexample 1@, J=8.2 Hz, 1 H 8.3 (m 2 H)

.2 +30 EXAMPLE 61
LR%@%%? Wﬁh%)r 0-2' - net hyl bi phenyl - 4-yl am no) ni cotinic
Reganitidn Gimeay 3&ani63%9 from internedi ate 21 and

1,010l oni id, . fol Low, ng.t e [ t,al _

H SR oD RSEERE § b a7 b2 SERT e ) e 9=7-4 Hiz

2 H)Ntd jdt J=2\D 2£)08A 8.3 638 V-RCTHEPPAPISQ4,1¥BL - 51
Retention tine: 6.91 min 1H NWR (400 Mz, DMSO-D6) S
ppm 2.3 (s, 3 H 6.9 (dd, J=7.6, 4.9 Hz, 1 H 7.2 (d,

ExXAMPRLESHz, 2 H 7.3 (m 4 H 8.2 (dd, J=7.6, 1.9 Hz, 1

5-%%&-@'%%10%?& S-Zlifl&dr%b%en%l-@ylagm é‘los A ilcot1i nljé)acié

3- (3" -cycl opropoxy- 3-fl uorobi phenyl - 4-yl am no) i soni cot

i nic Ld .o a,sol uti f i di 1 .
o P8 B B B 2GSy Yo e
ex@éﬂﬂﬁémstisl ;ﬁ@éddij'r@des(dﬁb%gmteﬁnﬂﬂe ?&DI ) and 'thﬁt m ﬁ_llére

room enper at ure over ni :

L%MF&t{Bézﬂii{}the esidue diluted with vater. Thewgls—l
Revu;]ﬁioaei{msv.fae rhia 4-5 b%/ Iaddi ng a 5N solution of HCl and
., the_ solj 0 s filte a it
KGR R W, B RiEE m gt G ER 7 4 2 HIs Dy LT (. 1 v 82
(d,\=2!5082%1) 8 BRYRI=28 Bz368) 0)d$) +H) Reogsti bip time: 6. 42

mn 15 'H NVR (400 MHz, DVMSO-D6) S ppm 0.7 (s, 2 H)

0.8(m 2H 40(m 1H 7.1 (m 1H 7.4 (m 3H
ExAMPUETS04 H 8.1 (d, J=5.1 Hz, 1 H 8.5 (s, 1 H 9.3

s, 1 ... TABL,
2-(&,3,5,6-t|e_|t)rafluoro-g-r%ethoxybiphenyI-4-yIamino)nicotinic acid

Retention tine:
ppm 7.3 (d, J=8

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

'H NMR (200 MHz, DMSO-Dg) 8 ppm 3.8 (s, 3 H) 6.9 (dd, J=7.6, 49 Hz, 1 H) 7.1 (m, 3 H)
7.5(t, J=8.2 Hz, 1 H) 8.3 (m, 2 H) 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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Exanple Structure HOOF ,a 1l i NOCH3 HO&F H
2, NNb",OCH I / F HO&H 31 iNNI/ aOF F W
WO02033Y70689639 PCT/ EP2007/ 011401 -52 Exanpl e SPCUGEP003/011401
~F HOOHOF "4 . NFI /_51(_)~CH3 HO &0 O, CF3 0 5 N

I/ OCH3 HO&HF H6IN

CH3 FHO&F
Retention time: 6.91 min
'"H NMR (400 MHz, DMSO-Dg) § 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)

EXAMPLE 62
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) 8 ppm 0.7 (s, 2 H) 0.8 (m, 2H) 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-DHO),
as well as cosubstrate reduction (coenzyme Q, CoQ) is coupled to the chromogen

reduction, hence enzymatic activity results in a loss of chromogen absorbance at 600 nm.

Enzyme extracts (8 pl, ~1.5 pg of human protein) were incubated in 96-well plates. The
assay mixture (200 ul) contained 200 pM 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)
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I nhibition of human DHODH ac bVI ty assay DHODH
activity and its inhibition were studied using a

o 3, SRR S B3R e ORveg mpgeuata s

coRednthatioroor 1 M) \AE assted at @fferbnﬂb@):entrétfbn%b}ylr@from 10 pM to 1 pM
cosubstrate reduction coenzyne s, coupled to

to ealeulelgrasrbedsPnEON 2PN 'fth'P'tOh éﬁ'?é'éfe% .fng% Pfc'”E\'B{‘)'PO Ity
results in a loss of chronbgen absorbance at 600 nm
Enzy extracts of human protein

&2 wer e
The fieaiia agsi miliaied |apd599é'eee§nzvm€eanda@§amlpiieerfér Qi at room

terhper8Rmd Béfﬂ%jmag&rﬁl%ﬂ @I@edﬂ&@anenR“ﬂ@ a deétendd |D@brs’otti&nce at
the assa 100 mv HEPES pH 8.0, 150 mM NadC

60@0‘% @'”Q:étﬁﬁﬁard@%@%eﬁﬁ‘ lopr SReatwn)ax)-

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 ICs, (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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of test

conpound. The conpounds were dissolved in DVSO at a
WO0@dlk7638oncent rati on of 1 nM and tested at @&CHEPRANI{011401

concentrations varying from9_Mto 1 pM

an | C50( concent

rati on of

i nhi bitor

to calcul ate
required for 50% of

inhibition). 5 e actijonm was TR/ trated hy addi ng
the enzyne and then 1 ncubbated for 10 min at room

t enper at ure befpre H2asuni ng DCl P4reducti op by

counti ng a decrgaseggmatsorbancezat—600mm usi ng
standard instrupentation|(Spectramax). All jreactions
were carried out in5@uplicate and6graphs, determ ning

| G50 val ues for

aap

Oy s o~ s

10
v

2|
CUITpuUuUITIu

t he ABase software.g}able 2 shows 'the acti

hunman DHCDH i nh

wetre—ptotted using

ities in

bi tB@n. as

say of sénme conpounds of the

present inventipa—shownrg—that—these—eoenpoyinds are
pot ent DHODH i nhi bi 8®rs. |15 TABLES2 Exanpl ¢ hDHODH
IC50 (nM 2 200 6688 13 150 144 90 19 19 20 15
21 19 23 14 24200 3311103433 3512 37 99 40

12 42 23 45 53 47 17 48 5 WD 2008/ 077639
FuREH 61284y Ohhibitlon of lymphocyte proliferation

Peripheral blood mononuclear cells (PBMC) of healthy volunteers were prepared using
Ficoll density centrifugation. Cells were seeded at 1x10 5 cells per well in 96 well flat
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 ICs 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, multiple sclerosis,

Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis.
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-61 506 524 545 566 574 588 603 6111
Functi onal assay: Inhibition of |ynphocyte

woppai7fepat i on Peri pheral bl ood nononucl ear c@®CIT&P2007/011401
(PBMC) of healthy volunteersgyere prepared using 5
Ficoll density centrifugation. Cells were seeded at

1x10 ] s pg 0. : . . .
ncigly BT BBisEhing AP ol bbe MBBLOTAA B coutca
codpbéitioryl aonaprising sueshdopenind anhd/or sHits dpgreofroanbe Tbethin a method of

PB . [ j : A | U d i
ot EB S REH o £l Be A Y Bl POSEPS g oo
sub}]éétfreqw'?mg suohctezatment aneffestive embuntod mpdmn(t;s)rﬁ@n;ing a5ciccli derivative

. A fer . i . 5C
of i vanfioh 8 = bR Loty ERoRTa PR C bt e
overnight. Next, the cultures are harvested on filter

B R SR ot g BB b GRS it ot
act:]mqmmb ndslinvis tredineent ofipiseasts kobwhhe be rsueceptible to iraprovement
ay 1, tested. usi hi f
oy {8 S AR % D Bt e hneS2 01t o
had | CSO]c of | essI than 4pM preferably |ower than 2pM

{ . 5 ] " .
B3l 8 B bl e RN P lod B3 o actve
subﬁ?T&dsth kr:\b:rverte bg usafui iithé trgatiient pf autbimemend diseasies,
e S W | r I -
mE s Aot Rt B8 oot e bihe HlBlacr IR ARRKH eoplasti
diseaveninginganie-relgtefl ulisorders harat diegaseenandinfectioes/dinedsss such as (a)

o AR PRI R P Lo ol F Y
Gatietuyreiibo §dalirsgmalSanth AWEs 82 smi Anpliedi Mobaeulaa Egoktien, (b)
oS gk DRUTRLAL & At SopEy e b bbiciine, o
CaWrmmier(PE’-Zﬁ)dmhjlbiMaf{ tN;’-B Expreysior lﬁha'b_itlouap&_ugh as cyclosporine A,
T8 A ISH i PERL % Ay Pl A Bhg Mibtors sy o
Acadbfenac,Rivinferati Gelecaxd, RRafienoxibaEtorisexibf Valdecaxipy &Hmirgeoxib,
Cir%%gxiggﬁﬁm(‘se-éﬁb%q‘tom 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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applseon g e 2iiibacR R RALRRR e B SRR HEbiBs Sh &b
CPBBDH}AO(i'rdSFglzP;izEeI(cb)cﬁykzlut!ﬁ’aibarpelgcﬂ asl R@0I2i RedtifogndAR18B rll iwin Rigel,

ANVE-. rom i .
oA EIRG sk AR e lE AL Ap T8 (B Aty Biopharma),
AZQF/)mzxgghespml e Lajz@ee@a)dpmmsl nb9,FD-08259(10(pll froal Rizeek (d)P2X7
- nhj bi tors r n
reck iy SEEPPRLEA 21 S TE M/ o e )y B ot as
Fingsirhee tsoa77 frdbn Syrdyo axy géﬁﬁﬁefrc.bm Ackalibor (s) _AUt’D—EDﬁ@ rA@noclonal
on SO SR AR R S5 oL AE Mg, Fteoret,
Va_lle_»{’é@;rﬁf%zﬂrd‘chbﬁdé,m ; A8005, &B-683698 44l fror8.Glaxo)( EMR-1031 from
- al pha oni sts
SRR R Ao, 150 871 GRS 4585 o
Cefeth Ma) Aon-CD88i rhortanicnat atibodies Sutt as &calzunabeand Pexelizumab, (v)
KR Rl el RS R 785 BRoen. ()
IL-Besrocionel Db B6ot ah Ebsilitromsabs GO 828/ For Gerdser @nd VX-30
nopt erj 1504 f I [ Ahi hi
oS [T ARSI RS et ) i oahe
TicHmedmats (Y l-'ZUSidrh'DrnE:jr]sF&dmaw. iSMQﬂh(_e eXtracedfilar ﬁmaiArﬂthmﬁf\_,CWOtOXiC
T-I%ﬁ@@%ﬁ%?%%&%&%@éﬁgghgls(%ﬁ%ﬂ)qi'npgd f?ﬂsjorﬁ@‘rs' m%nqmnwn)oglobulin
G1F§wdmssTHMpg/éz)mgqmt$ubﬁfwdh thedrdadmeantef ase disorders such as
' " ; ! no) _ e

o R SRR oo g9 00 o,
papriidtahatt eEtidryhte disotius Xydinbepe (taNe saltk Atsridperade sedivone

et PR By PR U0 B EBURAE B, spomin

IbdDeixaraté badiamdydcaté and Rised pinateesodiur gae) MBGENkY kinase inhibitors
et apet has | er at : d i. I

oo BRUER B AP, S LB e BRAE S

mdtlytdr Cediraniits Gragopardty bydroehlanide BNé INp94idinem AEtgqop Zentaris, (bb)
nt i - CD2 acl.onal J [ lit.uxl mab,

O TR, SEErap i B YES puth AoBsds

hy@fvay claroquininea Psniciidnine, 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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WD 2008/ 077639 PCT/ EP2007/ 011401 -63 B-targeted cell

t herapi es such as BLYSS, BAFF, TACI-lg and APRIL, (m
wops®/d7msvbi t ors such as AMG 548 (from Angen) PCARRYS07D71401

(from Array Bi opharma), Chlog th| azole edisylate,

Dor amapi nod, PS-540446 (from SB- 203580,

Ing Ellolrznéla%)rzég]clélsax 3 ?l%i@ %géi%%bﬁﬁ?efg%hﬁmn%%%gﬁﬁ%tltute

(ff)lHE o thé D@ acetABsd BﬂleCQ mﬁnblmrmchm)Duvasaea@pmSBcet@Idlnallne

ool Sy STy B o) 275 o

Mitsti; ¥aiprdw aoitj Byrox86ide; BagytyrBCP®- HED8E diom TopohaBedto(5-0103 from

AAEEE SAGE TP 78 Wi £ 8y 6 G o

stimlelanng tmtbn(ﬁlVSﬁSﬁ) slonpcloral antikqrids sechiasieB-A02fremsKaloBios.
P200600396 and P200602174, (n) Jak3 Inhibitors such as
10 CP690550 from Pfizer, (o) Syk inhibitors such as
WienldrRinofRsa)fiGoiiiciadid d8Bvatives bf thmirRiegtdn are( ypedNeikthe treatment of

PRl ST 39 RGO g el
Wé@j&n@%@%ploﬁ&t@éﬁé&&@@mnﬂmub% eqthePidtesus) psgrigsisRdzsarcoidosis it
5B AR SRR RD oo BB nown o
be Saakyin the mreaatnmwf suabrdigesses souch ag @)euqud andtis, psoriatic arthritis,
I I

or PG BRI SR Lol S AAUBHERR, Cidemc upus
enjdrastegusy psoltinsiy awhsacoidesis.SB- 273_005 SB- 683698 (al |

fromd axo), HVR- 1031 from Sanofi-Aventis, R-1295

from Roche, BM5-587101 from BM5S and CDP-323 from UCB
Pa@iuldrig piefe(red agtivies 1€DBB8 8ombimedvathahe amndﬂbd)rﬁ@tiemmlda@rlvatlves

o B PR Y B ol R By oo

spém;jlsﬂls njuilipléustierdd®, Wegenatsgrinoloalatesis, |sbﬁamlugm¢ry§§matosus

o<t WSl R CREL IR ARto G alfdbe LU
Cerfpiiturmatnpdgchr@olinTircal, iAdalimbmabyand AME-6R7 foot Apriied Molecular

e SR Y-S0 AR hod B Bl LIHEBR okgl o
Pegeunercerd, @) Chlsimenrin (269 |Irdm||orsn/ I@Emﬁ@wlmlnhlbltors such as
cy@g%% Fhem Tag@nﬁg %ggﬁﬁﬂsﬁw | RoleRRnika e(ﬁ ﬁe{‘heeéptgtoﬂﬁagomsts

er S nat es suc
sudh hsiAnekintacard AM@rma fragh dmvngm\afeé M\tlwmmongxlgw iaffpodies such

mwa%gﬁén HmEH ﬂ%lgurqbﬁ Qﬂg Wéjfrm%@m&%ﬁwﬁrmaceutlcals (f

r ona ronate
p36lIptEbitars sechaas eMﬁow&mmAmgeM M;R\bﬁ% (fazm ArraA@mméﬂa)

CAIIRIES Sob78 B st by o, so
24@23&@8&23&699\/583286%5 SB661 3t &B- &%ﬁﬁéﬁéﬁﬂ fiom GlaxoSmithKline), KC-
t (=] '
oA SERIPEL G35 Bh Famech GoeBoad ?”i%‘&%‘”mm
Pf@elr),eRWdeﬁV@@m iitlemd’. . dabhsang, R@ -3201 o402 253 {gkh Fom Roche),
AVEL6843 G hderiR) Ise10-323, 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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hydr oxycl or oqui ni ne, Penicil am ne, K-832, SMP114 and

AD452, (cc) Purine-Nucl eosi de phosphoryl ase
woindsiiara3er s such as Forodesi ne hydrochl ori de, PRT3#2M7/011401

from Al bert Einstein Coll eggfof Medi ci ne, Cl-972 and

Cl -1000 both from Pfizer, (dd) Anti-RANKL nonocl onal

5 .ant @% n ( . i- )
Reﬁ%‘ﬁ%%? al )Zlﬁmgg%%isgghsggc e§as eﬁ\ﬁ@@@%&%éH 1504 from
ChBsda EP2007/ 011401 -64 I nolinomab, Dacli xi mab,

Basiliximab and LMB-2 fromthe US National Cancer

Institute, (ff) H stone Deacetylase (HDAC) Inhibitors
The goinbaatidhsvatlthe oerntordinayrbe Ased inl tde trebinmant of disorders which are

T T L e

pregnagpiication ehcoimpbysdsmmetR¥dd oftkadehtr af iheeptiSaderst as well as the

103 f 5 hyl Gepe, . 117 f
oo B4 By MO RG F s RE EPRIREREn he
trebtacdnd bf hedéd disbideronocl onal anti bodi es such as KB-002
from Kal oBi os. When am no(iso)nicotinic acid

derivatives of the invention are used for the
Préfeeed sxearhplo$ of suvhutisirderd aae tHeuntatad apgbuitrs, asor@atic arthritis,

oo o ARSI TR Htbi UM oL e

engiigrbditoses, psoriasispaat saasvidosis) dnarapeefeciblyi rheumatoithgritiydis, psoriatic
t t ' ' tipn.wWth oth
R GRS e TR b0 BBt " P e

of such di seases such as rheumatoid arthritis,
soriatic arthritis . i ng . 1| IS, 1
g 3BeEr o eUag i fop BB © 5P TBRRGH ikl b8 ac bRy any
suitabyd fvaia depersding so theasatsreani dhes diserdedtoshiestreated, e.g. orally (as
Part.icu] arl refer ' e b i, L&

SR BT B o piReulis IPenE SEMsfEd b BaEre B REe, aiidheblihe
préparatione adtt )y tppivallp (@s/eraaimagointhemnts iadiods avashr $prays, or aerosols, etc),
psoriatic arthriti. | 0si ' (.S, [ tipl .
oy B Beh SRl Ao, Alalsed 8 Pbldho s, off h b ifhalation

(asea dtyhmoveden,saisolutiqns erdisgergompretgar coi dosi s are (a)
Anti - TNF- al pha nonocl onal anti bodi es such as
Infliximb, 20 Certolizumab pegol, Coli nmumab,
Thadativentomednuadd inMWE-cGRbifatiom iAp the iphibitey afdhe dihydroorotate

| utjon, . - t ' :
ool 8 r RN A ARIRHRL o SR Bponngy may g
ad@ilisteredutogeth¢PvitEByarhe hhrimagestigal coBpEsitnessdn ditferent

| nhi.bi to I ' - '
co b RoRkF b Ben I s PAPRIERR, fondiiphbrusnai
adiwmistgpoion Sy shes sarhe as a Aliftekentrautand AMG 719 from Angen,

(e) Anti-CD20 nonocl onal antibodies such 25 as

Ri t uxi mab, O atunumab, Ccrelizumab and TRU-015 from
OriEraxecatiorRifdnerpresant inedndion cohsistp ®8a Kkitlef bateamprising arsinhibitor of

i B A N T g R e

sinjdltaneoBVEPHCUBRNL GBH8Ge SBseqrantkd Hse BR-AraHBA®N with another active

coé%b&r?éﬁ]g’%wﬁﬁeg@a?fﬁgpt SIPRERAABRY drifritis  JsBMhtic arthritis, ankylosing

axo
spondilytis, multiple sclerosis, Wegener's granulomatosis, systemic lupus erythematosus,

psoriasis and sarcoidosis.
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35

706 (from Kem a), LEO 1606, LEO 15520 (all from Leo),
SC-80036, SD-06 (all from 30 Pfizer), RW-67657 (from
WORN08/07363Dnson) , RO 3201195, RO 4402257 (al | f PGWEP2007/011401
Roche), AVE-9940 (from Avenggs), SCI O 323, SC O 469
(all from Scios), TA-5493 (from Tanabe Seiyaku), and

An%%g{ %é&uh/% é&ég &7?%68 irn%ﬂt gng:tglﬁés(%tsgd;tg e&r#E%%eS%%?n;nasn inhibitor

of the mmmdaﬂam@%ganaismomamanq ghotNer- &dipe &Bmpound useful in

(NFKB tivati | phibi t or.s. such.as I L: :
o A R ORI SIS B B 3 2ot il
scl%ﬁsEWE@@ﬁférOslgréﬁt]JomaﬁfsisReyhlemhcsiepL(sl}dFm)EMamSiubj pswrigsis and

h .as Methrotexate, Am nopterin and CH 1504 from
sar&ﬂgpgga The conbi nations of the invention nay be used

in the treatnent of disorders which are 5 susceptible

to anelio [ t
Th% 8H§'@?%§8{l\°aait Ea%on@ Fﬁig c%h\?cge}]ée(eﬁ,tlle/tbgg)ﬁ%égﬁﬁ @;Unﬁ} O%ESQe form and
magiheqrppase by ey bdthe rnéthodeatiremiwroin thé egef gharorader s,

as well as the wuse of the conbinations of the

invention in the manufacture of a nmedi canent for the
Fotm@ationsrdf thef prebergtdnweinton détable fod ot edministration angyl kespre$ented as

sor ers ri
dlsg e?em.ml ssuc agncl?é % n%%%l@%%%b%bﬂ{té QéérF J:qsf'{talﬁfﬁg ﬁ[a&&termmed
amoheusfdlse actlv‘é&mraéleh’s ag earmdd@nat @snslessgﬁsa ecvlutnori QpAIsuspension in
t he 0 SQr i asi sar.co
an B SRR o e R0 o o G E P Bter TGS emuigion or o
watmdn—pﬁbqwlaerrmlsamd Tive sictiyer iefeadanlt malyta@m meaented as a bolus,
168 thrlrtl S:, 15 The active conpounds in the conbinations

cleganhe Fi’iﬁventl on may be adm ni stered by any suitable

route, depending on the nature of the disorder to be

SV, e
A ﬁyg.ipeﬁqaggla? %%W{"r elﬂfaeéf y(:g Sélsétse a%§%er£sgcﬁ %’tnsz):lutﬁﬁ%? me compound or
salt msd ligliid sartier fog exqmpjpaetaamqimanet @i), olivepil, ghicesing aswater with
r eans i nt | otions, nasal sprays or aerosols,

fIa\équgng ob)(}glPHj'rg%E%g 21?1 (subcut aneous, intraderm c,

[ nt ramuscul ar, intravenous, etc. ) or by inhalation 20

w e&e thae 9 o%ﬂ‘%ﬁé int ?cﬁrlmutgf' a(glféble?1 a%g?ﬂgfrﬁé&'ﬂltl%ﬁtcﬁprrer Tcﬂﬁlnely used

fori pnépdmng@phd)formbbtldmm yay berusedt @(amdr&wgb iagieroinciude
magngg QH sqgara nehid fb?la?h? egcagi%t E@Eﬂé 2861 dtYen BBy BAS sPa')ése.

dn1n|s ered her ane phatrmaceutica
conp03|t|on or in dlfferent 25 conp03|t|ons I nt ended

A taglet %Sg%[a%aede E\)bé%;g{égswﬁr m‘c‘)glﬂ&gn%)ét%tall?%tﬁ BaY %PHO% accessory

tration e Sane or a eren route.
ingeeaients | @mmprfessd,rcétapreeesmav bemreparéd by compiessivg if a éulkébcle machine

the éﬁﬁgr@? gﬁfﬁﬁ 'aj}e%gf C??\{)]ngdefﬁ%@ukﬁﬁs % é)odelaF‘or ?ranules optlonally mixed

nase O I nventT on tO et her
withiat linnderslubu«:ant dgnert ﬂduermoutmqaumg sudacssactyg e dlspemng agent.

Mozxgc%?l\r}gﬁlgtso%a? EIHRREH mAi&ing Th & QHRIIAaCRnY A HixRRO b YRE
powdered compound moistened with an inert liquid diluent. The tablets may optionally be
coated or scored and may be formulated so as to provide slow or controlled release of the

active ingredient therein.

Where the composition is in the form of a capsule, any routine encapsulation is suitable,

for example using the aforementioned carriers in a hard gelatine capsule. Where the
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conmpound useful in the treatnment of rheunmatoid

arthritis, psoriatic arthritis, ankyl osing
wop@iaresyti s, nultiple sclerosis, Wgener's PCI/EP2007/011401

granul omat osis, system c | upys._ erythenatosus

psoriasis and sarcoi dosi s. 2008/ 077639

r e
corﬁ éﬁtﬁrtz ggm}'\%g{%ﬁ% éf a (s)(gfg Péﬁgﬁ%gp&sﬁ%aagﬁ E{Jh%ﬂggér,%}rtlpg carrler routlnely
usemfmr preparing dispets@®ndion gdspeosionanmaydehsans tigerth der e(xfample aqueous
) ' e

guwsetge%ﬁHgﬁéé sfl%Q%e%?r%ﬁ%% ddaa?% k\}é&p%?é@@ }Sﬁgérjsgf? §£lgi|né &ps[:fé

arthritis, ankylosing spondilytis, nultlple

scl er osj t.0s| V: ]
org B vl o HORE R gbic BOMB B |ubg YT Sch 1t for example
be mm;enmdeuk:apmlles‘ andhedridges of fiongxarople gelating by blisters of for example

d
B8 R COEAR AH FhRY, POogiashnden
codi@mFa)pcmadleitmmnfm inHalatioa qf thesseambpaumdenti theoinventionadnidea suitable

ol e T B R e PGS rtr

Eaclo aé;asuna ﬂgcantnﬂgedetyejemiierwgl coataﬂtbﬁtweén Riigpand 1 5& g of each

S e Rl U i P R Pbresomec

wnhbmwxdn,plem.as an oil- in-water liquid enulsion or a
water-in-oil liquid enmulsion. The active ingredient
may al so be presented as a bolus, 15 el ectuary or
ast e |.at i L I L St
PoBfR Bl R MGl h Bl i fbrithey bEARES ol or By Sftcble Rnaer
deincewswbhcasrthe dlovbier SPRIrpIveicheis ldeagribed e thefoll@ving patent applica-
f nbng or col ouring
tiofl, W?gj7mgsg6r ég@%&(;jzs\égsntdiw gndﬂéjl?ﬁét he formof a
tabl et, any pharnmaceuti cal carrier routinely used for
preparing solid formnul ati ons na%Qbe used. Exanp of
Tygigelcomenositions far mesal delivens frusiedhvss eaptianed atbar/% f°f Tnhalation and
furdel HelJae: nfgcﬁgéﬁbféé @@rﬁb&b sqm tr%tf@Frﬁ B alsBRASS Br &Pension in an
e made

sucr ose. onpr essi on or
manrb\(ﬁhmlmgmmwamapmtwnmlx 0 @ﬁ@lwlowt@ cepv@ryiopalexcipients such as
bubr§Qr S4i- ﬁi@réblalg:otgﬁfcﬁys%&f)‘ ﬁ{;’b&érﬁs gﬁ&'v@@o@tﬁ/%’@d@ﬁ\g%ents which
conpressing In a sultable machine the active
mayrizgr adihieistere by nesal @uMpPowi ng form such as a powder or
granul es, optionally mxed wth a binder, |ubricant,
inert diluent, lubricating, surface actlve or
Tymcslpt&f@ah@dawermm@rmttoaﬁ|Cetn§r'ﬁ%\9 cpaveptigaaligaueous or non-
aqUQéru q}erﬂlglé forfexalt @QEFeaW%‘Htﬂ@nﬁldTbeHb@st@forbhﬁln:me form of a
ere oun noi stened with an inert liquid
metﬁwa!@dwlast%@atc@mréw“h@yeopt| onal ly be coated or
scored and may be fornul ated so as to provide slow or

controlled rel ease of the active ingredient therein.
Preferably the composition is in unit dosage form, for example a tablet, capsule or

metered aerosol dose, so that the patient may administer a single dose.

The amount of each active which is required to achieve a therapeutic effect will, of course,
vary with the particular active, the route of administration, the subject under treatment,

and the particular disorder or disease being treated.
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Where the conposition is in the formof a capsule, any

routine encapsulation is suitable, 35 for exanple
wousesng7é3de af orenmentioned carriers in a hard @€rawPRes/011401

capsul e. Were the WD 2008/ Ogg639 PCT/ EP2007/ 011401

-67 conposition is in the formof a soft gelatine

sul e an har tlc r r

Effﬁt{‘}@s Ziigs‘rafsga%, rg FGQPEH y 0 Se ran euogge%ds()%o né 8%&&}% u¥greéﬁ§,r¢tdper %ray Daily
dosagesmaiyebeddmfmmereﬁ ampheoamnum)meatmgutss pred’mrlablulfr@seis to 4 treatments,

per ya??%{gség ggg'\%l l v%%ré?%ﬁ%nga}arge?g%ﬁg ?oh& & t&l?ée a day.

topl cal dellvery to the Iung by inhal ation rray, for

Wr}egrc%pg;(bérp%pgg 8 ﬁ’/ggé? l#segr islocgor lé’e“?fcf Ig{égrtﬁég a ﬁ\geeggéﬁts would be

adininisteret exdl thed sameniime) drojery closey mliﬂ;rm |A1temat|veih adn@rordwo actives

co 34541 i IR 30 AR 6B S B e
on@pdtw sativesibdudd bp tatcertwizasiaily ead theemthen(bbbramcda)llysejther at the
BB 0 ML My ARG oh o o
twd) %We %gefamblylﬂo obthefacteashwouldh be dakenttogethératdlug sarse time.

Alter ativel t.h £
ProfRipoRe e PRy P et Bhiar AL i AgheY FoliE B flsicr3d ag an
adinixture] ati on for inhalation may be carried out by using
suitabl e inhaler 15 devices such as the Novolizer
SD2FL which is described in the foll ow ng patent
Tha fgloimray preparmatons/ibry Ak00Ed Rs fOdWd/odGAaRPlesnd WO
03/061742. Typical conpositions for nasal delivery
i ncl ude those nentioned above for inhalation and
conrdBeEmMONTEXANMPBLBAN- pressuri zed conpositions in the
formof a solution or suspension in an 20 inert
vehi cl e such as water optionally in conbination with
50@00‘6@ﬁ§d|§§1®bcﬁl§§mtﬁin&i@tﬂ)OSrbIg|2 (ass @ﬂnﬁdremsmethoxyb.phenyl 4-ylamino)-

toni ci t
SOPEUaSPIY ABRIR VRS WP efered A0 dafthine eloune
formuldtiesal punp. Typi cal der mal and t ransder nal
fornul ati ons conpri se a conventional aqueous or non-
25 aqueous vehicle, for exanple a cream ointnent,
| otion [ctip@figlediéntare 1 n the formof a medl catﬁab{g
pl ast erl—patch or nenbrane Preferablytthe—conp i on
is in uteElogBERICYYRIR for exanple a tablet, 5055 | e
or net Ql‘&l&d@%lﬁb%@"dl&@c&e 50 That The patient ey Kg
admni ster a single dose. 30 The anpunt of each agtive
whi ch |§qféat§ﬁ"?’ted to achi eve a therapeltic ef f ect K9
W, OfvZHEERmn ste¥@ky W th the particyiar actigvekglhe
route of admnistration, the subject under treatnent,
and the particular di sorder or disease bei ng treated.
PryRyGAP8/ 077639 PCT/ EP2007/ 011401

The above ingredients were sieved through a 60 mesh sieve, and were loaded into a

suitable mixer and filled into 50,000 gelatine capsules.

COMPOSITION EXAMPLE 2
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-68 Effective doses are normally in the range of

2-2000 ng of active ingredient per day. Daily dosage
wonegs/digs3adni ni stered in one or nore treat nent 8CT/EP2007/011401

preferablyfromlto4treatg§nts per day.

Preferably, the active ingredients are adm nistered

50 gﬁg?aﬁ)iraté%c ecogtagng Q‘B‘I St d&oégg IU&F'? A tt?éxgegﬂeﬁ)?% ylamino)-5-
metliHicbtiniz acidifdctivesingresibnd), wtalmprzeaauedtfrqumtheo‘pllamng farmokadion:
intinme. Alternatively, one or two actives could be
taken in the norning and the other (s) later in the

day. O Aicnvéimgtémarntscenari o one or t o acti ves Kol d

be takgp—twi-cedaitv—and at-he erce—daity

ei t her |Micropgstalingcefiyigse éls:bo\r;é”;]l‘ t\;é F:,;;;e?g:%%w

dosi ng [@pray 4k latbssepar at eI y. Preferably at d®nKg| 10
two, an of the actives \Annl d be

VA"

d nore preferably all
taken t|6CFERNYMEMY! R ane time. Prefprably, “0i4 Kahst
t wo, anq;oqmnes@ggx ﬁfrﬁé}bﬁé alT actrves wpuld be 0.1Kg

admnistered as an adm xture. The follow ng
or epar gtGayaisakioes XA t ed as fornul ati on ex@nbles:
15 COVPOSIHTIONEXAVPLE 1 50, 000 capsul es, each
contai ning 100 ng

Prgeedgres- di f | uor o- 3' - met hoxybi phenyl - 4-yl am no) -
5-methyl nicotinic acid (active ingredient), were
prepared accordi n% to the follow ng 20 fornul at|

All Awet paMedarn reeaiPaspedshneygh pastessev iigHuRRRITUER f O W{Q "then mixed in

a s@gﬂ)lg inflddr 15! 20 ﬁ\%tég % &ﬁn&e&séﬁgnto@lfor}n&éﬂl&@ u&m&@ mm disc and

nesi um st earate 0. Procedure 25 The above

fla bﬁgﬂeé@ﬂ pynobesethe @wetﬁ@@tpn gl the @@'%wﬁs sbevie’ miges.
were |loaded into a suitable mxer and filled into
50, 000 gel ati ne capsul es. COVPCSI TI ON EXAMPLE 2 WO
2008/ 077639 PCT/ EP2007/ 011401 -69 50,000 tablets,
each containing 50 ng of
2-(3,5-di fluoro-3' -nethoxybi phenyl - 4-yl am no) - 5-
nmet hyl nicotinic acid (active ingredient), were
prepared fromthe followi ng fornulation: Active
ingredient 2.5 Kg Mcrocrystalline cellulose 1.95 Kg

U7




Spray dried | actose 9.95 Kg Carboxynethyl starch 0.4
Kg Sodium stearyl fumarate 0.1 Kg Colloidal silicon

WOIeI7de890. 1 Kg 5 Procedure Al the powders RET&P2007/011401

passed through a screen wthyan aperture of 0.6 mm
then mxed in a suitable m xer for 20 m nutes and
conpressed into 300 ng tab sing 9 mmdi sc and
flat bevell ed punches. The disintegration tinme of the
tabl ets was about 3 m nutes. 10 WD 2008/ 077639

1?%@5?@%?%?9@49;1) -70 CLAIMS 1. A conpound of

RR G Ra HG ONRoMOG& | |
4 G R 5 wherein one of the gretps,Gl represents a
nitrogen atomor a group CRC afid Re ot her represents

a group CRC & represents g gen atom or a group
CRd 10 Rl represents a p-selected from hydr ogen
at ons, hal ogen at ons, Cﬁ groups whi ch may be
optlonally substltuted bY or 3 substituents

sel ected from halogeﬁaat ms &hd hydr oxy groups, and
C3-8 cycl oal kyl ngqg may be optionally
substituted by 1, 2 Or | qgstituents sel ected from

hal ogen at ons and hydr 7 gr oups

5 wherein

10

15

20

25

 one of the groups G’ represents a nitrogen atom or a group CR°® and the other
represents a group CR°®

e G?represents a nitrogen atom or a group CR®

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

e R? R’and R®independently represent groups selected from hydrogen atoms,
halogen atoms, C4 alkyl groups which may be optionally substituted by 1, 2 or 3
substituents selected from halogen atoms and hydroxy groups, and C,_4 alkoxy
groups which may be optionally substituted by 1, 2 or 3 substituents selected from
halogen atoms and hydroxy groups

e RYrepresents a group selected from hydrogen atoms, halogen atoms, hydroxyl
groups, Cq.4 alkyl groups which may be optionally substituted by 1, 2 or 3

substituents selected from halogen atoms and hydroxy groups, and C;.4 alkoxy
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15 R2 represents a group sel ected from hydrogen

atons, hal ogen atons, hydroxyl groups, Cl1 4 al kyl
wWOogp@ure3whi ch may be optionally substituted bPCI/EP2006/011401

3 substituents sel ected fromgyhal ogen atons and

hydroxy groups, Cl_4 al koxy groups which may be

optional | y . subst | S [

ol SR TH3Hak b st shes i vy 50 S shH ks sgiected from

C3- Balogeh atns/andnyalipsy groups) and \Csla ey@Galbgiyi groapd which may be

OBt 9y 0 B PO T b o

i ndepérogegtdupsr epr esent groups sel ected from hydrogen

at ons al ogen ato +Cl1-4. al kyl, grou whi ch be
bt Ponsl IS i £t 8L iy dBsey o SRl ds FeH v,
sel afiserhydrégenmbmas anaihamaaciutichllyticexsytableaafisn and

Cl- 4al koxy 25 groups which nay be optionally
substituted by 1, 2 or 3 substituents selected from

withah&® gRNisatedtBwhEW af g dst@ng of fHeugreupH® AR sepésen@a hydrogen

gr ou el ect ed h ogen at ons, hal n,at ons,
atqw 3?@9?”'3 a QF%@FéI{K{JE?f_r%flggqeggﬂseagswgu%§93%§ﬁ%3051§1.4 alkoxy
gréUplsiwHicH inyly B lptidriany @dbdtiutéd b 102 083 sabistiiéritsieaibsted from

sel ected from hal ogen atons gnd hydrox oups, .and..
nalogeh Sl 3P TSSO PO 636 SR KBS B ThgH Ry £ Sptionally
suBStRLBS by 2lor BRYbERUETS selBetkl Yrorhsdddnidtehs byd hyd@xgigroups;

3 substituents selected from hal ogen atons and

hydr oxy groups, and C ~-8 cycl oal koxy groups whi ch may

anBéhe PRdrimabaltlcrIs adrebtdbld ealtstnd N-oRdes thereufbst i t uent s
sel ected from hal ogen atons and hydroxy groups 5 one
of the groups G3 and 4 is a nitrogen atom and the

2. AtddfipouRd acédrding @iplaim Mviterein eych oftbe Gl alkybgroaps, the Css

har maceut i cal cceptable catian with the provi.so ..
I A I A R S e
sub&ites 89t 2 chgthaRgen atehem and G2 is a group CRd, then
Rd represents a groups selected fromCl_4 al koxy 10
groups which nmay be optionally substituted by 1, 2 or
3. B oHipDuhd Wecdraing &b elained o Ravheheih ) énselected framdthia pdoupxgonsisting

roups, ,C3-8 cycl oal kox r Qups i ch be
of Bisrpbin g mine i PR ARty T gy fRraRy| an groobuty.
sel ected from hal ogen atons and hydroxy groups; and
he pharnpaceutically acceptable salts d N oxi .
4. yrorfRdind 35c05ing T iy BFFET a8 CBm ARG 00 Cora R A dygggn aom
an@ &' heplesemte aGrodp 8HKyl groups, the C3_8 cycl oal kyl
groups, the Cl_4 al koxy groups and the C3-8

cycl oal koxy groups is optionally substituted by 1, 2
5. Alcompdah®@etoraingid 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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20 3. A conpound according to claim1 or 2 wherein R1

is selected fromthe group consisting of hydrogen,
wobkp@fiTnevand fl uorine atons, nethyl, ethyl, cPCrarR@Ipli4o1

and cycl obutyl. 4. A conpoung accordlng to any

precedi ng claimwherein G3 represents a nitrogen atom

%gm?éuﬁoe Q{c&%?cﬁﬁé? é‘néﬂ% ?E%? %_'(r:rlg%iwﬁgre@: ﬁv\/{%rﬁ‘%z (%oresents a CR®

grauppresents a group CH and G4 represents a nitrogen
atom 6. A compound according to any preceding claim
wherein both groups GL represent a 30 group CR 7. A
9. Acoppoond acodiog tayclain amhereie B8 it selpat¢diromihe gesiups eaesisting of
Ris in I t
v ahEplel PR G s BR 22 AR nLoRElbiy Rl E5icioakory provps.
at ons and ClL 3 aIkyI groups. 35 WO 2008/ 077639
/ EPZOO ot
1075 ERlRE Y AR o S B B b AL ol st of
C, gatkupy g@upﬂ R:mﬁﬁoﬂumioabwmm@u qycblaﬁmny gronperei n Rd
is selected fromthe groups consisting of 5 hydroxy
groups, Cl_3 al koxy groups, 2,2,2-trifluoroethoxy and
118 cémpohmiadaémx@mg; toamspred¢gding\cleiompbeneih BEismettictay fram the groups

cor&%% ing SC}? le%r?r{ eétgegd@'eﬁ]yﬁglj)%ﬁlgg rglg% %@I,Bg?ome(‘h&&%géps.
2,2,2-trifluoroethoxy and C3_4 cycl oal koxy groups 10

12V\% gP@pﬁgﬁg%gdlfrﬁ ?oo@g:gpfﬁ &/ﬁnet?ehﬂﬁRpfses%?e%'té'bgfr&Jn% roup anS|st|ng of

'S Se roups consi stTng
hydrogen btvensafloonne ateinis\andghtouips aimms trifl uoronet hoxy
groups. 12. A conpound according to claim1l wherein
Rb is selected fromthe group consisting of hydrogen
13aA compotindiacdonding taamy prededing oleinnwhareimis’ isisslecsed from the group

consss n luece/f’il%(@gr o%éﬁd ﬁé]g & §6Rdi ng clai mwherein R2

e grou consi sting of hydrogen
atons and hal ogen atonms. 14. A conpound according to

o I%:g g%ﬁnmd{oﬂi g%aﬁcléi?n $8WRElRTIRE rs;%'l%ctﬂﬁi 20 ik group consisting of

'ng rogen atons a I'uorine a ons.
hyd@gemammmmmmmwe@tmag toclaim1 or 2 wherein both
groups Gl represent C(R) groups, (& represents a
C(Rd) group, Rais a fluorine atom Rb is selected
15f Aeomiphengjacagpding tmelain 1 9g 2a¥hersia botflegiourofrs repiesent C(R°)

gréd Lé?éh Psor&l P @'(llgd)%}oups, P §aL&she 410 RPR LY 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.

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 G’is a
group selected from C(OMe) and C(OEt).

18. A compound according to claim 15, wherein R is a hydrogen atom, RY is selected

from the group consisting of C4.3 alkoxy and Cs4 cycloalkoxy, and R?is a hydrogen atom.
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25 consi sting of hydrogen, brom ne and fluorine atons,
nmet hyl , ethyl and cycl opropyl groups. 16. A conpound
wo20eH78638g to claim 15 wherein G is a group PETFPR@A/011401
fromC(OH), C(Owe) and C(CELy. 30 17. A conpound
according to claim 16 wherein both Gl represent CH

g I 0 ched f
1984 BPoifacd e B o ARPIRWAERATR " & AR 0Py ghon
grdep.i s a hydrogen atom Rd is selected fromthe group
consi sting of Cl1_3 al koxy and C3_4 cycl oal koxy, and R2
is a hydrogen atom 35 WD 2008/ 077639
20 PCEHRPRQRTAGDIN to clFit) 1DwhereiroRbis @n@:-ealk@ydiregp.t o
claim 18 wherein Rd is a hydroxy group or a Cl1_3
al koxy group. 20. A conpound according to claim 19
21wh eompouritiadeerdingio. Gaial kbey1Gwbenein Girepteseatscaniyogeniatom, G*
accor dj L_ai, ™Mb rein G3 represents a
re%??ernésgéﬁgoé{pgcn'ﬁ a@irﬁ g%?g%éﬁet%m@group CHand Rois a
fluorine atom 22. A conpound according to claim18 or

19 wherej ) ese 3 4
2238 SBEATe RO o B AHPlTS ey BB
repyesehts\dinidtoges atome  of :

2- (3-Fl uoro-3' - net hoxybi phenyl - 4-yl am no) ni coti ni c

acid
232A (c8inpltiitbagcoddifig troelaibi pledwhick-iy baeicfio) ni cotini ¢ aci d

2-5((§3F|J5I‘%r8'r36?§th°((9’ PP AP RSMNSHMSESIY - 4- y1 ani no) ni

C@t(BhEthoay:—Bdluorobiph.enyl-4-ylamino)nicotinig acid . .

ggti(ﬁhﬁ'lE&rgé‘.«.f‘)gﬁf?’ao%%bfh'o%ﬂ%%’ﬁ@hﬂ%mBer'S\ﬁEBﬁnicAféé(é ami no) ni

22((3'-Etdorr8x(yrifiBeromeittidxyiiinresy kéxlaytingnieanic acigl ami no) n

Iz-%(()@l'g'lf’ %o?f 'égpicf)l-u gro-mr%?%Xg%%}%?eprwgﬁ'y}’la-n}w?)lngr%tiwg)aﬁiidcot i nic

a<2i-(d:5-Difluoro—3'-metho>_(ybiphenyl-4_-y|amino)nicotinic agid .

g'gi(@:-E%Q;%)éi&fll?dr%i[)hé’r%ﬁ-ﬁg)lé?ﬂiﬁ%'idoﬁh%'a%m no) ni cotinic

2-2((2',3-8fdbifor-BlanethGxybinbiehpxdy WapinenyiFotiniqadigi no) ni cot i ni

c [ Ve . A . L :

2-2(?@3%3{] Hly? '-(%'ﬂy?rto F“FF'?%‘&)rbéprP&” 'oii’IBaB‘.'”p g'ﬁ?/tllrl'%f?c);/l? am no) ni

c @t(3rCigored dtrifluoromethoxy)biphenyl-4-ylamino)nicotinic acid

243 HbRLL:ctho bibhdrhyar MR hBREkRicRiRY! - 4- Y1 ami no) ni
2%(B-Mbmwlriﬁ-(tsiﬂummymﬁwvb%ybmm@?ﬁni%é@iﬁni c acid
243 SRbRY e lybiheHALLAERRM IR Sy | - 4-y! am no) ni
2-2t(3-(iflrom8thoret hrixgrobiphemyHi-viaryina igedinigiasist i ni ¢
a , . A . e .
2?(@"9(i5°?‘ft8’8’r'%'r¥8?'ﬁ’8§?§‘)ef‘%!-“f Y'ﬁ’é‘}”c? rl“% t'enhcy?c-f%- ylam no)nic
ot2-(3iFueroi 3+(2,2, 2-trifluoroethoxy)biphenyl-4-ylamino)nicotinic acid

2-(3-Cyclobutoxy-3,5-difluorobiphenyl-4-ylamino)nicotinic acid

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'-methoxybiphenyl-4-ylamino)isonicotinate

Lithium 3-(3'-methoxy-3-(trifluoromethoxy)biphenyl-4-ylamino)isonicotinate
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2- (3" -Cycl obut oxy- 3-fl uor obi phenyl - 4-yl am no) ni cotinic
acid

wWO20¢sa7R300r o- 3' - (2, 2, 2-trifl uoroet hoxy) bi phenplcTAsrgdoanmi1401

no) ni cotinic acid
2- (3" -Cycl obut oxy- 3, 5- dlflu070b|phenyl 4-yl am no) ni cot

I Et‘@“@%ﬁ%&?& ey e e B Y Y AT BREFN A8 i n

0 PHB'cBthbxybipheiyed-ylamino)nicotinic acid
agl(g Flugrlc; %)%et%yl% cz nffllug%rmoek?h&yﬁ)na/ enyl -y ly%mmc%)'nlgzloﬁ (t,ag d
22((2, 33951uf)|’d:|5'ﬂ$bp"ﬁbpdﬂ?bipbﬁ%b44ﬂh&?hmb)rﬂcqldn&:matﬂ)) ni cotinic

aédﬁ '%I%rgr’?amgﬁ‘qg_(?/?ﬂ ANianho e Rhtiesiic e am no)
32((3;5tDiflodro- 33-hydr®kj7mp(})é31yphqtayﬂund)n}doam moidi soni cot i nat e

ith , ) . L )
5 3o s uera 3 methoy P bR ASAR BPINSENDR 2541 arr no) i
i GtFBreﬁfol-Z’réﬁ adﬁ%ﬂﬁ@%&ﬁé’%ﬂ:ﬂé@lﬁ@ﬂaﬁﬁm)ﬁld:dmﬁ)dacid 74
|

3 SUEOMPLAs 5o B oERP eI ABRY S Y KRR MO MISAIRIR g |
0 IZL(GQTItudialae-(tnﬂ:c(r&neﬂibhp)bgpbewﬁanyé mihoy-banethglhicotirit aoidc

(%%%%9%%%%’9?%/? -methoyybiReY b YRMINRFRINR 2 yI 4-y

I aF(Bl'éQ[))iﬂuamt-:’. meath@gbipphenyl-4-ylamino)-5-methylinicotinic acid

| ﬁl (5 Li‘%f) élﬂltllgrro% methy%blgﬁé)rglelyl-)glpa\'n‘i)lng)rchofir‘m‘i'c%lc%m noj ni cot
22((8-Fliaror3bmigthaxgihmethylbirenyl-4-glagiireajninatjniGaciet hyl ni co
ti.ni,c .acid . . . e

2 213 P Br P S oseLIRRRRY b BPRES MY INIE 3 cot i i c
atsl-cd/clopropyl 2- (3 -ethoxy-3,5- dlfluoroblphenyl -4-ylamino)nicotinic acid

ﬁ%gqon% |l60|’g% melﬁwoorx?/blphem4 ya IROPg%WImcotHcaéE J‘O) ni cot

55Bjr0|mib 2¢3-8thoxg2fd-dibuareBiphemyt-deparbinpjrésofinicacid ami no) n
ot I

B%@B"’BYF%?? 19825 T RS PY Y R B R R AR T 4- y

aIII-(BGfIUDrcI:Btmaﬂhoxﬁmmbtﬁf]blphenyl -4- yIamlno) -5- methylnlcotlnlc acid
2 s TRpPHRY B Tanbdrod R STEL RABRATIY i AL AL 28ie
524263, 6 prifoyd- 32me31of<ymmeny84-yraahh@)mcbtnphentyll 4-yl am no
t
N o O p—
Ni2e(@t-cyvlopremmixg-3 5_ldmemEtphenxA-éBylaﬂnwr)mcﬂmmdwI
|- 4- ] cot
2[2?@?‘%!'&!‘6?8%%%% I A geﬁhr?qsb)go?]né%?/fld# yl am no) ni co
t isrdyclopoopyl-2-15,5-difluoro- 3 methoxyblphenyl -4-ylamino)nicotinic acid
|2&(3(§ iol?)g%;%/oa(y 355 glflugr%% p‘?\ghﬂ U@ﬂé%ln%))f)l &@oﬁ@pyﬁlﬁ'ﬁhﬂaﬂcm
5 -Seghtdrof2- 3y Hifldero33' —nmthmoypbpﬁeﬁyldi-flammlowmqjlma@dld 4-yl am
| %?%Y coti Fb g'\? gcdéffjuoro r|fI oro ethoTy)tzll ;Y('ﬁ".“gi’)é‘t“}?“[“ﬁ acid
| (29(1213]5-¢rlflalora§3 methoxyb|phenyl 4 ylamlno)nlcotlnlc aC|d
Sé’({Z ?@o fopc gdlfﬁ%rb%ﬁe%yl% 9|aH ﬁb(irSOWCFUB%WIméthIcaJEKPO) ni
5 20(33(5 diffuapyd'-nidtiidky-2 metribighebyidd-flacin@bicptiagtid4- y| am
o 2 FllhoB ST Eahsramsthombiphenyt fpminopicelgic geid

et2h@r -chlgrot 3, bidifluam- a-methylblphenyl -4-ylamino)nicotinic acid
S -3 - et hoxy- 2. aet hyl bi phenyl -

50%1%{]8%%0?%@ ?r%?@kgéﬂﬁ{jﬂyl§mln%%1m%Yc gadret hyl bi pheny
2-(2',3,5-trifluoro-3'-nethoxybi phenyl - 4-yl ani no) ni cot
i ni c acid
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2-(2'-chl oro-3,5-difluorobi phenyl -4-yl am no) ni cotinic
acid

wO020(887769cl opr opoxy- 3, 5-di f | uor obi phenyl - 4- y| aGITABRO07O01401

tinic acid 25
2 (3 5-di f 1 uor o- 2- net hyl bi phenyl 4-yl am no) nicotinic

5'&' Br(%'pyhlbr% (%d'gu%m]b |plt}8?% 43ylam|nto P]nICOtIB anC('ednyI 4-yl a

nﬂ-l(l'b.ﬁlﬁ G:tntnaﬂuc):roeﬁt-mbthoxybl_phenyl -4- ylgmlno)nlcotunlc acid
y%i((%Srcc f Uﬁf% Efr%?f?ﬁ?ﬁ@%g@%&%kHmﬂ{o%h&wé‘é(éia 4-yl am noj-5-c

53-¢sitayclop@po 8y -3-fluipfdbipiveoy|34-ylamirodirgmicetinéngdid 4- y| ani no)

nicotinic acid

5-cycl opropyl -2-(3,5-difluoro-3"-(trifluoronethoxy)bip
24. hoenqrhpduryd anbriir)ghiiocantyi ameof atairds 3@ 23 for use in the treatment of the
hurﬁ?r&%r %mH’a 565)} uor o- 3' - met hoxybi phenyl - 4- yl am no) ni cot i

2-(2' -chl oro 3, 5-di fl uor obi phenyl - 4-yl am no) - 5- cycl opr
[ ni.cot
25. f%%mgoﬂ] ?C roandaf% am%(tchoxo;c 'rprsét1 rt}())/?% for use |n th trelatment 3fa

pamobgtcamcmdalon «br disease susceptnble to amehoratlon by |nh|b|t|on of

2- |f| thyl-3"-(trifluoromethoxy)bi phenyl
et G dis s HAIBERAE et o

2-(2' -chloro- 3 5 di fl uor o- 2- met hyl bi phenyl - 4-yl am no) n

26 5& g{)]rlpgél.gn ?ci(cgrcgr_%jtlof zﬂrgr%%wh% eln the Ratqolor%lcal S;%rlldci:tgotni onridci:sease is
selacted oM meo&b’fbwmuti@crrscﬁaﬂqemhmmawm&mpondilytis, multiple
scl?@%{%!' We@e%%r(sggraﬁmh% s, é)’/gérfnlcqQﬁ&bé@m‘é%ltdsﬁ'sﬁs%'ﬁ'agig)aﬂd

sar2eiddsi8, 5, 6-t et raf | uor o- 3' - net hoxybi phenyl - 4-yl am no) ni
cotinic acid

2-(3,5-difluoro-2'-methyl bi phenyl -4-yl am no) ni coti ni c
27 ak pharmaceutical composition comprising a compound as defined in any one of claims

\V ni cot
110 %$ % ass%giaggri%ﬂﬁ)é ph%rr];% et é@Q %@g%ﬁ%g% &ghgﬁ?yd?g)ﬁl'er%g
clains 1 to 23 for use in the treatnment of the human
a t:
28 o AP BO8Y e Sy FPARLLRERRL 110958 R TEcElo of o
megiahenb fpir e treasment ofenpasholdgisalpoaditon @éﬁ'ﬁ?@ﬁeea% @efmed in claims
25§pgé| oration by inhibition of dehydroorotate
ydr ogenase. 26. A conpound according to claim25
wherei n the pathol ogi cal condition or disease is
s [
29, E {The%c%ecdfof {rggﬂ(r{?lrbg g& Sa\g'lcl)(ﬁ%é P/[ ﬁth&@éél %Bh&tlon or disease as
deﬁndden okiims 29y éﬁ,euhush gq:rapmasrmlrmels@nng}%&@ﬁﬁubjeqpaﬂseffect've
amBhdt B ARG BIRANGP|ParlUhe GRIRAL 49908, 27 A
armeceut’ cal conposit conprising a conpound as
deflned in any one of claine 1 to 23 in association

oy BT PSSk RS e kg o shdcPsams 1

23carad (iiparother @@ pound Iseleptgddfontt ure of a

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
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15

medi canment for the treatnment of a pathol ogi ca
condition or disease as defined in clains 25 or 26.

WO02808297637 net hod for treating a subject affli @CEEPMNTINI1401

a pathol ogi cal condition or_disease as defined in
clainms 25 or 25, which conprises adninistering to said

iscﬁ b.gﬁ&méeHnn glglf’ ?&g I%?Dltf?{%lﬂ%ﬁ%&@si%ofég | S a@%h %‘éfc%\Sonrane A,

pr oflaablireosrpnd £3A+@47 frpmasatealpokend according to any one

3 BT Kool RruagSfR sutis bbbl RIRNSEE PR Ao

s3) c Ant 020 rhomd ahaarta) amd:w@lsmuhab Ritegiolab, O@duinomakbOcrelizumab

Adal i A 527 ed Mol ecul ar
Evo?ﬂwgﬁe%féﬂ%\l'&fﬁ‘%%% hn&e%ﬁﬁﬁé %% such as Etanercept,
LfEnp8E& eppibitoBnarohegst AMGeb 483 FroPelysgersr ARRY-T4D (from Array

2008/ 07763 / EP n
(oot GPoTet2pletislide, b PSR4 (ron BuS)
Cy 5852035805 B242 T34, ISH-2 386998 8-283832.45B-68 t323, SB-856553 (all

| SOl A Ak kire] 4R 80! f%m'gr% @Ogﬂét%eézgﬁoa%szo (all from

nonaed ) S&-8C036I BDd)Ge(sllsﬁmUh%rRRWdeﬁ?ﬁﬂi (frofrelR Wiupdibson), RO-

Pha?h%ﬁ%aﬁga?%@)dﬁggg ‘?nhﬂ?y‘?of\ -S{/Eg%’%ﬁﬂgomA%ng %:’SSCIO -323,

(f r SDIGHBOr(HI) freRMOGIRI,7TA-BAa3r(fram Agnatii Bgipalruegnd VX-745 and VX-

di syl ate, Doramapi nod, PS-540446
(frzm Q)gg 03580, SB-242235, SB-235699,
3#\11‘84@328 (SBKB&AB@&UoSBﬂﬁB@Eﬁ@J@a&s Sulfaselazine and Iguratlmod
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