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WD 2009/ 021696 PCT/ EP2008/ 006573 -1
AZABI PHENYLAM NOBENZOI C ACI D DERI VATI VES AS DHODH
wO MibBRTEBRS The present invention relates to NRUI/EP2008/006573
i nhi bitors of the di hydroorotate dehydrogenase
(DHODH) . These conpounds are useful in the treatnent,

P E e Do MR AR S e B e Bl RO

of 5 di hydroorotate dehydrogenase, such as autoi mmune
i se ' f. A rRTTRd
AR DS g TR ke b R8RARe cenycropenase
(DHOBEH SHE se angipograds areruabﬁul mdhe tteatorené mseventiombr suppression of

dlsg %e);??n%zdrl%tf}ggrs l@gﬁ/ﬁgé ggéﬂg&s éﬁt?%m-w\?er&?ﬁ%%hlbmon of
dlnyulax:roiamajeyszdmgemaseimmamlmnwe|drselahes prymune éind énflammatory
dlsgﬁg )?y ?%%rﬁ%c a? B X@%rfjg't%a ay%%%gg%wgﬁ@%‘&s%%sg% agglogenlc-related
disetdecd, voal disease$ aandtinfedtinugdiseases. (cof actor Q) via a

flavin nononucl eotide internediate (Loffler et al Mol

Cell Biochem 1997). In contrast to parasites
Thé Iéhay.me) dihydnobedtate plehydrpgérndsRIDEODH) tis e dviaymBitluat lcetalyzes the

f°UE@Lﬁ Inaﬁ? 9r rﬁ%ﬂg\%t%qosgﬁﬁ\%{lg éétﬂwggp%r%e y)thgvgéfﬁ%rsmn of dlhydfroorotate

to drotay comnommaetty wﬂhm@ctroaltﬂassfbatmelbmwrmm (cofactat Q) via a flavin

mogmgwggo%d%iﬁtﬁz@gdlgﬂg‘([ﬁﬁ& Q%‘]@@E&éﬁ den?'%r'\? %ﬁﬁ cgr“rasi H)e

parasftés (llasmodian faltipariet) (MEBobestig! Mw\Btdchwrﬁanasjhoh%OOZ) and

baggp? f% uﬁgg ly.?f'h %Jcl %w‘é’l H%vé‘ :m gF gg\scynéé}ﬁxlg% ?g% source of

pymwmmaymvamnm oéllsf reavatas. addmoaé)l salvage pethiniay, DH(DH
inhibition stops the cell cycle progression
suppressi ng DNA synthesis and consequently cell
Duping)hbmeoabimpro(lfBratredvteb@aﬁ@gepat&ﬁvayxmhicﬁhselmﬂeﬁérsieﬁt)@fO)HODH

oo THE 8oL BB ol P MIRLBER L) Bl

turhoveand |paEmBlasly @ read R ly epheeydehgecatthe dasiova pathway to proliferate. In

I it . .
ot IO By 8pEhie B PP HE Bl sy
anabod\seqhemt}ytmmgﬂfaapcvmdaré@jvatd et ef @l lAinni Rluusn Bis 2060DH

(i.e. teriflunom de, Maritinmus (FK778) and brequi nar)

have an anti-inflammatory action by inhibition of
Thetefak] inkibpors i iHO@DHahdwrherktcial imalltnosup(mngsahBand antiproliferative

o ST s PR o 8 o Ay e SR PRI oy roveratin
causinuctesnia irflanfnbationcamd Tissueetigstnuctiogl. | type 1 (Thl) to

type 2 (Th2) subpopul ation differentiation (Mnna et

al. J Immunol 2000)(Dimtrova et al J. Immunol 2002).

in &ddiidretotmbelisht lp@pbedytopilotifetatiodiifHildioenofi BHODH (rededftundmide,

e 553 R B s B
cytekifhé pRANOBr0AGEN R lear factor (NF)-kB- signalling, 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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-2 In co-crystallisation experinments with two

i nhibitors of DHODH t hat reached clinical trials,
wEe@grwes (Dexter D.L. et al.; Cancer Res. 19BG)/ER29d8/006573

Teriflunom de (A77-1726), wepe both found to bind in

a common site, that is also believed to be the binding

In c%ocfrgstglkeétﬂaﬁ fgg%rﬁﬁérgg wit INV& thbger%. dflg @H tRAt; re§§rfe'd°dm|cal trials,

| unom de sol under the trade

Breqaimer (Bexter 0. EFet@l 7@@n®28esv®8§7p3¢6@munowa%e (AT - 1726 twere both
45 Qbr}\ﬂ{ontshétthélﬁé‘%lég fe‘lé\%d'@?)g Bhe Bihélﬁs S|te of the_cofactor
unomde is rug o terirtlunomd which is
ublqwmorzac(tuw@ a*reﬁtmoFbldeDB!hﬁﬁOQDll ng hunman DHO)H wth a
noderate potency (Fox et al, J. Rheumatol. Suppl.
1998). 10 Leflunomde is a DVARD (di sease nodi fying
Leflunbimidersaidrandes thir tiede maroerraver{EP D 7%1?&1WQ@§/3é§9Q)owe§| the first

f
oHBEH BGTENGobs TR ol LIRBURRI gt
teriflgrmmide, |wh|@h l_shhe activeimetabgite inGibitingmuman| R QGHosmthie moglerate
potgﬂcgyfFoQ%{ Vg Rt‘?e%\‘%tﬂpgﬁ . {eig) t he treatment of

Upus er osus, "Wegener's 15
qranul omat osi s (I\/letzl er et aI Rheunat ol ogy 2004;

Lefﬁjﬁg%ﬁe i3 ]a%lggﬁbl (?Ega@ Moblﬂrlr?q% tﬂ'ﬁeum%’é &R ffrom Aventis, which

S act olite 1s e I CaCl OUS I n
wasrappropedbys thiedtldfs fos thenideatinght of rhesunatidianthpiiaine! 998)and by the

EM%'At f'3" ﬁﬁ%ltreta%@rkt%f égarg?@ré hnt?st @bOMrF%nﬂ Ye ide f&Mefer active

ar elésel | seases
devsiapment fqrhlkeytra@megt efsystenic Wupys ewmemi@%@t Wegeper's
gran I%ma ‘?slu(‘pea rset % @é?ﬁ%(?ﬁd& %(%5 31'5V§2rd)'\ laﬁd HIV infection.

MoRusanterfOBIdents &tweom@@mhse G Bifeqrinenumuliple sclerosis and rght

ro iR RBF P NERF o (O hor et R Ao P ana

excellent antiviral activity against cytomnegal ovirus.

Ot ?fdla%né)r@eﬁ?eré ﬁgﬁ'%th@ﬂ%l!)é’eh} fa C?&lggas%§ s?@ﬁ Qanlja)I&ﬁ‘ng spondilitis

oVvIT Uus | Ssease after ordan
(Hatnb&heSpII airtnaRhewm( DishROQS), palyaTticytas venteidiopatiioad)yritis §ilverman

et AI Aﬁﬂﬂ%ﬁﬁ&fﬂlreidog 94 g%c%%@%ﬁ%i?adcﬂgﬁarne&la\ C§5I‘CQBOQ¥ Va|§]c Diffuse

conc ntratlt_)n t tained wt
Lul@ﬁﬁemoﬂo:ﬁldmrmgeﬂ@@mlmm FHT 78haye shp‘wmgnggggglleni aptiviral

act‘(r%tﬁygﬁflsttcﬂ%n?é%ﬁiﬁ 99ichahorfibik ?scé egﬁ)dlnﬁtcgfédbéé second-line therapy

roorotate { rogenase, severa
for DyHODIdgalokir s dl&@emeomeﬂaﬂé@@ﬁa iap (dp%@eb@érdarﬁpiantai@n 2004).

In 5&0@(%\"@%%0&9?9&&5 Eatfgn lgfué LITBMSt gbrﬁ?eﬂﬁgﬁon that can

ory |sease estructive bone
be dbtaimedeyith, camuéntipnaldosingdSchlepfiet Edit gk AJ2S 2003).
angi ogeni c-rel ated di sorders, viral diseases, and
i nfectious di seases. See for exanple WO 06/044741 WO
In 06 0P 4hysiviDgico B sOBediatae by AMiB AT depwsioarades7 46,

der%rgg?gnggg,@%gerayﬂ-l%bpﬁﬂ%ﬁgrs%% w@en %%éﬂl%?&@clos?é% for the 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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WO 2009/ 021696 PCT/ EP2008/ 006573 -3 Di seases or
di sorders in which DHODH i nhibition plays a role
WO pwpbodisen t hout limitation autoi nmune di seaskGI/EP2008/006573
i mune and inflammatory di segses, destructive bone
di sorders, malignant neoplastic di seases,

. angi ogeni cs r " o
oisBARsT Eirotaers ke RS ok e e RERBe ufput Imtaton
autbienrpurevdisgases ommuresnadnilanuhatdey diseasgs edastitictivierione @isopders,

- heu ol d.ar i 1d ; Jdali jd i i ; i
mal P E Sttt EngRReiL R a BisbRIcr, \ial UEHLER, dha infectious
diseadeg! osi ng spondil ytis, Wegener's granul omat osi s,

pol yarticular juvenile idiopathic arthritis,

i nfl ammat ory bowel di sease such as ulcerative colitis
AutainmnedinessesOvhicismay be pRaiented o tregtedringiede but are not limited to

fibro | gi a . -1 di I . .
b BN AL R, AR s HRBA. g soeross,
psdriaeiat atkylosiigusphentilytis, dNegenen's granvlaneatosis, podyaintiny]ar goRDile

..respiratory. distr . u '
i R oy o8 0 s 08 B o oo
dissage; Reillers s/ndtanaa) Siptcamtalgiz ped tyiperd, diakeiesact dernmatiti s,
15 atopic dermatitis; allergic rhinitis, allergic
conjunctivitis; Behcet syndrone, inflammtory eye
Imoneland nfismeiatdty diseasay winich maly thiesprevedtagveritieiated include but are

L T

graftsieenartost diséaseanlronislsarquidosisy ranspiant edjeatiod, ¢sowact dermatitis,
di sprder,. 20 Ml j. n i G di :
sSSP PIR oo Bh TGl AR P
eypeasiitvhe sudvas cenjuratisitis aad nvetsicer .
Agi ogenesi s-rel ated di sorders that nay be prevented or
treated include but are not limted to henmangi onas,
Desteuttiae bosoiiasdetsawhiziamayrbe prevarited ordeaptatkingltifle hulgare not limited

di. abet i ' t hy. ' i b
to G5t ERR ol o5 rop R s eI Blor o, RERSS BoilfuEciaRRy e
Maliynanit néeaibstisrdiscaspathiat may dedreventadeqydieatadringlude but are not limited

infection. Infectio j seases which may be prevented
to %rpsttafeegy%rbaq Wﬁfé’g %ﬁ?gjare not linited to sepsis,
septi c shock, endotoxic shock, G am negative sepsis,

: Agk%é%%ﬂ%ﬂq?&%%?égg{aefm‘at m:ggggtﬂ)ir%h{el{i?r?rea{éﬁtiﬁﬂtg}g t?]%t are not limited

I ons s as nalaria
to herandianas] ochlat nemvasailarizatiahi mactey [degemaralian e diabetic getinopathy.
.derivatives are no Lahi bi f . andiv
ViRl ieeier SR 2B bR en il bp Beplb g el M oft ncttiE &7
infedtion} repatitidarxbadasegBoviNe® irfoCtmN021696
PCT/ EP2008/ 006573 -4
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 azabiphenylaminobenzoic acid derivatives are novel
potent inhibitors of DHODH and can therefore be used in the treatment or prevention of

these diseases.
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Furt her objectives of the present invention are to
provide a nethod for preparing said conpounds;
W kwpHRIceat i cal conpositions conprising an ef f BET/ER2908/006573
amount of said conpounds; the use of the conpounds in
t he manufacture of a nedicament for the treatnent of
i
F urﬂ’f‘gr '80@8%%% tﬁeoﬁghérg?rﬁlégﬁénsgﬂgﬁg %HQ)HeSéJ mﬁ@?gd an} Grep&ring said
corpmumds agwaoaacwnah commesitipngicaeriising an effackive é@wm‘rﬁsa'd
t r f |
corﬁ&ﬁlﬁg? tﬂ{-:t dse @f fhg doH gcﬁf'@rﬂgé;‘ﬁ\gﬁuﬁf:%g]gﬁré @edﬁﬁtﬂéh%f {3
treqjmnmfmaﬂlomgl@al CQthQ{me disgpses susgeribiftoggpsovement by inhibition
of @Iﬁ@?t—ﬁﬁﬁesrelﬂqge ggtg P@QP&O%dﬁ‘lgﬁ oPBs8adss @EIecfeﬁ?ﬁ:trﬁ'ﬁi%n@fmd
ol ogi cal ons or diseases susceptib
artlamel psmnatm arthrifig, amhymirtguamn@wtls Dﬁmlp\ﬁhléf@iﬁwwérs?@nefs
graﬂﬁéﬂﬁgégs: g%ﬁ)ﬁ gfﬁ hgﬁwagggrﬁs ap%I%{:lésclasr téﬁé igisritcgi’@ogl& @AY methods of
treatrriept ofiathplegica @omqmcm OFrdlﬁelaﬁ?ﬁ susseptibleots amelipsafiondyy ishibition of
DH@@PWI’\QF@W g thoﬁ%@?éa? %&It‘dﬁ%%l&%&é’é Eeégﬁécﬂa?ﬂ%m rheumatoid
psoriasis and dosi's conpri si ng
artlardm pecsiatiaaitiuitisoankylasingpeodilytis, rotltiple sclerpsisnl/yegeness a
graﬁHBl‘n%%sné Q Qgﬁmﬁz IBhud %@ﬁ%ﬂﬁmsus Tlfﬂgﬁasé BRd Qél%%faegls compnsmg the
Irected’to conpo formul g ) fo
adrnu;ustnahon hfthSOmpemdﬁeqftthQ)anWt@véth?|S¢Jhleétf'nateed 0 treatment
pat hol ogi cal condition or disease susceptible to
anmelioration by inhibition of dehydroortate
Thuke thedpregent asvention iY diszcted toic@npourds oRfprinu () forgse in the
tre%%hﬂgybre\égnrglg f b%aﬂ?lcgggéeaﬁg%r{dg%‘&%fli_eQEé;HlE’qch?ﬂﬁC% & hMBlioration
by mtﬂlt@ald{yibhydrmtadahymasﬁz is selected fromt he
group consi sting of hydrogen atons, hal ogen atons and
Cl-4 al kyl 25 gr oup, R3 is seI ected fromthe group
consi sting of - Q{G?et razol yl, - SQ2NHR5
and C(]\IHS(IRS groups vvh feilh, R5 i s sel ected from
the group consisting of @gen atom and |inear or
branched Cl1-4 al kyl g{SOU S, 39 WO 2009/ 021696

PCT/ EP2008/ 006573 | N,
- R
/

R1

wherein:

R' is selected from the group consisting of hydrogen atoms, halogen atoms, C;4 alkyl, Cs4
cycloalkyl, -CF; and -OCF3,

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

group,

R’ is selected from the group consisting of -COOR®, -CONHR?®, tetrazolyl, -SO,NHR® and
-CONHSO,R?® groups, wherein R?® is selected from the group consisting of a hydrogen

atom and linear or branched C,.4 alkyl groups,
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R4 is selected fromthe group consisting of a hydrogen
atom and a Cl4 alkyl group, RO is selected fromthe
W@e@up2ednsi sti ng of a hydrogen atom and a phePgI/EP2008/006573
group, 5 G represents a grogp selected fromN and CR6
wherein R6 is selected fromthe group consisting of
4 2oky land &4 alkyl grou
R 8 pEl B g b pEing bpRyarbodh o and 5,2k arou,
N-containing C5_7 heteroaryl, nonocyclic N-containing
9 ! 3onPhnd a BREWP giapCh
R 3o RE APl RS of 8y ogs domind a Bren ot
substituents selected from hal ogen atons and a Cl. 4

G’ l%l Eé’sgr graoﬁr%a{) ;Lglegl%drﬁ%g{ ﬁ%ﬂt@?%@r@ﬁ @sti@E&EEtSQ frBFrPtﬂb group

roxy group, l'ogen at om
con@ISﬂng:yﬂhydacbgeyul atgms.dpaloggn@mms a@M@Wl &a@@psclaﬂlsyl @IRa%OXy. -CFs,

-OC\:IQ’% @%b&a/]c? ﬁaco'hﬁa% %%Q%ﬁet@rog'ﬁ rﬁ!:nlﬁ%@yalg:rl@ %BR@F%QE@H Reterocyclyl

roma onsi stin
groapsiaidla Cead ekwbgroﬂiWhah ksj/bptgmatygsubgtltuteda/vlﬁh@wqm more substltuents

sel%c??i% r’%é\ m B Aidlfis Q{wa Leqg %kgfé)rmj o which they are

rm a ur at e menber ed
heterocyclic ring optionally containing one oxygen

Gzﬁpg‘%;gelg% ?@roﬁg% %C%ﬁ-t onfiet eroatom 20 a monocyclic or

ered heteroaromatic ring
cont ai ni ng one or nore nitrogen atons which is

t t st
361 2 8v8aoth iiTha ke Sy S Pelbgel i st %‘ﬁ%ﬂ%@wp' aCus
C3_dlkexyodroap kpd -NB%R" wherdimal koxy, CF3 - and
7R8 g of
N L 00 B 6 AR Bt ot
al kalkﬂ@rmmnﬁlﬁklmmmalw grogpoarp, or R7 and R8
t e t e [
at 1 BCAER tog1Red Sy Ul ARG BB R R Ry plaHyeRh i forg g
whegatimted 6 ® &imemiteegrthetérooyalio ring ogtiormatlyl containjsigeang oxygen
whi ch_is. 00t | bstituted b
SuBr T heddedll hEBRRGY o3l gen st ons, CLoa ¢
al kyl , hydroxy, Cl1_4 al koxy, C34cycloal kyl, C3_4 WO

2009/ 02%%«3 PCT/ EPZ%O @Orgg §er dﬁe%?&érgr%g{ﬂ?ﬁr;{g cSrtaiffg one or

raZor
pyr mbﬂé Mtro@érdatommvdaafolls}dptlgiaﬂu psbstMed by Ang hemore substituents

or atmecey bompidoaagms, Bl o P CURIRNY. G 4

Cbeyb&idﬂgdxyg—UFldp(mﬂ aiter@ONR'R®, whereln R and R are independently
selected from hydrogen atom, linear or branched C,.4 alkyl group, Cs7 cycloalkyl
group, or R” and R® together with the nitrogen atom to which they are attached
form a group of formula

—N

/"(CHg)n
N

wherein n is an integer from O to 3,

and
a phenyl group which is optionnally substituted by one or more substituyents

selected from halogen atoms, C,_ alkyl, hydroxy, Ci.4 alkoxy, Cs4cycloalkyl, Cs.4



10

15

20

25

30

R7 and R8 are independently sel ected from hydrogen

atom linear or branched C1 5 al kyl group, a C3_7
w@yobozlehe/l group, or R7 and R8 together w th PECEEP2008/006573

nitrogen atomto which theygare attached forma group

of formula /--(CH2)n N~ wherein nis an integer from

0 t(%{ﬁl%aﬂ(g )prcyar%2 -EPIeHAR] \WANRTRE, 6@dfﬂz€lyﬂ@ﬁhz@fyPWFd26lyl and

Earb ocyclic group or a Cb6-,0 Y grou
t hemjstaaplybareups. weiersin thecexsdiasply!, é’bﬁZPEY &M@ZRlygéndd@édam'V'
th rgﬁ’sﬁ ?r%%gf\gnéﬂ %gbgiﬁ’ut@ﬂ By )& aFk?Fé'F‘@J Li:%l:lo@ll@lrg"v‘@@iﬁand wherein
opt1.ona ['i hear of branc
hy R mrsoareﬁmneaﬂgntu@@l%edmf@ hydregematemafipgas or branched Cq.4
Pr S her 8 Bwith thelfitr&EAatom to
ot i) e U ES RS B ?ﬁ“"é’?.‘%@?‘ﬁﬁe ety o
et hytich ﬂwymyttacr\edgﬁqarapggrohﬁ ghfargla sec- butyl  and
tert-butyl 20 radicals. As used herein the term
al koxy enbraces optionally substituted, |inear or
branched oxygen cont ai ni ng #adi(CHbs each having 1 to
4 carbon atons. Preferred stbstiyients on the al koxy
groups are hal ogen at ons and roxy groups. 25
EXRerRInSSisidRGhidger ffdth bz g, et hoxy, n-propoxy,
I - propoxy, n-butoxy, sec-butoxy and tert- butoxy
radi cals. As used herein, the termcycloal kyl enbraces

- or, @ng%‘ﬂ%rlvs)(thwkf&trﬁ E%ﬁ%r&ﬂéw @1§@a@6MGg%d®r a30;.1o aryl group,

radical s and, unless otherw se specifie a cycl oal kyl
radi cal typlcally has from3 to 7 carbon atons,
ancptrhﬁfp(%ﬁﬁédéuflééllma%céﬂaﬂe%alltsbﬂ'ﬂi Rioxies theresmp! es | ncl ude
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycl oheptyl. When a cycl oal kyl radlcal carries 2 or
As (B Enerairgthé tetRrbiRyl ehibPaced *égtmrtam? eusstmyd hiesahs: Bavohedr
WO 2009/ 021696 PCT/ EP2008/ 006573 ffe en kvl
hyqp@@ﬁf on @dicalsavingehtod eatbemnatopipe Ffﬁﬁ?r 'ﬂﬁfés g the alky
grollps Qm@éh@orﬁadnbhsiar@xygro@b@ups As used herein, the
term cycloal koxy enbraces saturated oxy- contalnlng
carbocyclic 5 radicals and, unless otherw se
Exéﬁﬁ@é fricRe e risthl CHARl Kpropyl, agrow ntBuRj| Csdlclbut and terpbutd
carbon atons, preferably from3 to 4 carbon
'adaﬁﬁhs Exanpl es |nclude cycl opropyl oxy, cycl obutyl oxy,
cycl opentyl oxy, cycl ohexyl oxy and cycl oheptyl oxy.

As gg&lhtgrp%ﬁ.g gearlrr{( aﬁéc))/xyre%grggés gpatll[)rrwally su%stltutegohnear or branched

oxygen containing radicals each having 1 to 4 carbon atoms. Preferred substiuents on the

alkoxy groups are halogen atoms and hydroxy groups.

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

butoxy radicals.

As used herein, the term cycloalkyl embraces optionally substituted saturated carbocyclic
radicals and, unless otherwise specified, a cycloalky! radical typically has from 3 to 7

carbon atoms, preferably from 3 to 4 carbon atoms.

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

Preferred substiuents on the cycl oal koxy groups are
wh200029@t ons and hydr oxy groups. As used herBCHEP0h&006573

termaryl radical enbraces typically optionally

substituent C6-Cl10 rmnocycl ic or polycyclic aryl

I

d'ﬁ%%g{nﬁ% ?Eu&ig@ﬁlﬁgﬁ; b e;/g:}oygﬂﬁrbgmadenaéisms and hydroxy
grogps.i onal I y substituted aryl radical is typically

unsubstituted or substituted wth 1, 2 or 3

substituents which may be the sane or different. The
As ysgrbhereinethedenn eygivalkaxy ghibjacessiatisated °XY'F39WWH190<§9«§*PPCVC"C

e

e DB T e B o XAy s from 3 to
carbem atomnsy greﬁereblw kff@m %\t%ﬁﬁafbﬁyehb'%ycar bonyl groups,

car banoyl groups, nitro groups, cyano groups, Cl-C4

al kyl groups, Cl1-C4 al koxy groups and Cl-C4
Exdmpiesioghidr ey clopronpexy. wiepbuosy, pycipantiery. syaiohexylozy gpd
cchegtng S\NhEH %&k?loaﬁ(gﬁy raditBpddriiden BISmWSL%tIﬁJEﬁtSSfﬁge

ess herw se speci fi ed,
suwubemsm@snbcstr@rsanmwow@ere@tr Brafersacksubshiaris Pythe cycloalkoxy
used herein, the terns
gro%E%er oar?ﬁ%n%(éjﬁ*gébg?]gg@gﬁg@géfl ng are used
i nterchangeably and typically enbrace a 5- to 14-
As ﬂ?éfpﬁérgﬂ [Herlgrrﬁﬁéﬁ F‘a{cha‘PEﬁlE?{c@Q me%ll?opﬂdﬁaﬂy%u%ﬁfﬁéﬁf €dc.,
syste one het eroaronat |
monomhcanrdpqimypm arwwgd@el jush&s pbﬁ@yl naphiyb anBary a@@pb@nanthwl
Phér{)ﬁ)mﬂgf gnd N. A heteroaryl radical may be a single
8 nDnocycllc) or two or nore fused rings
(pol ycyclic) wherein at |east one ring contains a

A Slg%t d&ftlgﬁé g/ ub@ﬁtufé% I?gélﬁl s tybfesiyt GHsUbSREIBH BF ¥GbsXituted with 1, 2

race Ically a non- aronatlc sat ur at ed
or @sumauwnm\amnem n@sb@me samp o §iEeient ihe Substiverts as pmefesably

sel@ctéd frgpor{akggxe'@'f?'ﬁg e&eﬁf% é}:ﬂﬂonné réton:r)%f’ h)io% gRﬁu‘és Odlkoxycarbonyl

he” carbon at ons
grOppefreMaun 91618”@44 r@leﬁf hag Bomgd tzdowwwgms hydroxycarbonyl groups,

CaIJf?et eﬁﬁ@%%/ sel § r om*IQU%SEIEQ@5 aﬁ&%;rb@ﬂi @15@ aﬂl}{ox‘? grodps
anch&i-6x brgrokyalkyl gmu@al \é/han en gnaradioab garmias 2§ wrﬁ éP*éﬁ'“ﬁJentS the

sut%s'ﬂﬁJeH%rrﬂ%)F cnid %lﬁé@ﬁtﬂgﬁ%sg B{h‘éF\MQ@ spéélﬁéﬂr tH&Substituents on
m ne |ne 5 atons typically a fluorine,
an ehfl gmun@rfatypmabyﬁheemsatvgwnwt@@dm hal o when used as a
prefix has the sane neani ng. As used herein, sone of
the atonms, radicals, noieties, chains or cycl es
As psed berein, thet tagms g@tﬁ@aayl and haleraaremalis ringarei ysed itprghangeably
anqgﬁlca@%ﬁwg% laYs- %’ hat r‘nteh%él%d nn@%‘y&eﬂ?ﬁfé?ertati@ta 4.1698- membered
at ons, icals, noleties, chains or cycles can be
rin@Byshemn, comenisingi atirastions hetarearornalicaingiandaoptainieg atlpast one
hetqug?é}ﬁ Fgl'iecttégrfl%%boﬁ a‘?ﬁﬂ:ﬂ\ ﬁetévoal%/i ra%ldéf mfy be a single ring

uent's reby t
(monocyclic) or two or more fused rings (polycycllc) whereln at least one ring contains a

heteroatom.

As used herein, the term heterocyclyl radical embraces typically a non-aromatic, saturated
or unsaturated C;-C4o carbocyclic ring system, such as a 5, 6 or 7 membered radical, in

which one or more, for example 1, 2, 3 or 4 of the carbon atoms preferably 1 or 2 of the
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atons bound to the unsubstituted atons, radicals,

noi eties, chains or cycles are replaced by chemcally
waezwepetwbd e at ons, radicals, noieties, chains BCT/EP2008/006573

cycles. Wien two or nore sulgstituents are present,

each substituent may be the sanme or different. As used
carB@ﬁ Sloths 4rB% ?515&@ RN RERFREM Saktkd #EREN Glahe S5 &haturated

nbraces sa a pharmaceutically acceptable

""*&&"M"'Yir”“%é@%"ﬂf&fﬁ‘r@é‘eutl cal |y acceptabl e acids

i nclude both inorganic acids, for exanple

hydr ochl oric, sul phuric, phosphorlc di phosphori c,
As wgert bereisnthe, tety halgper ploNuembiaces shiorne, HUQMNg. Braging er iodine
atoftfs t%ﬁfallg%rfhﬁ)rﬁﬁmmorﬁ\'etcfr ibfomih& BRI, The AniTRAIB WthenTBEH @s a prefix

mandel | ascorbic, oxalic, succinic, tartaric,
hasat@m_sarr@,maamg c, net hanesul phoni c, et hanesul phoni c,

benzenesul phoni c, cycl ohexylsulfanmic (cyclamc) or

p-t ol uenesul phom c acid. Pharmaceutically acceptable
As bastbereine berde ofiheaatomaeegicals engicties; ghrInFPOEYYRSIRISEANG Hy the
ger?é?gl Efg}és cﬁaﬂﬁé thvaRicAl aré %&on&l@rl ShstRE". "f‘ﬁw}ﬁééﬁ%at these

roxi des and organi c bases, for exanple al

atoam r@l@aISam%tleﬁwham feyclam@ambe é\ﬂaﬁf_\yeﬁwtaet'&m%rssubzstuted in
an)%&%orpﬁ bk Brer%l%akér%xéﬁlﬁ%r‘ﬂ'?g of 8, dupstituBMENWVh&EBLRIHR hydrogen

at erna amoni um compounds’ wherei n an equi val ent
atoms koting ite tbﬁ L(I’IXU9>Stﬂl§e@§§%f¢ﬁ ﬁ%@'ﬁmﬂ%tleﬁecw qricygles are replaced
by Eﬁ@ﬁlgﬁ yoafcc&;g'tgb@ atﬂ‘h@ rF‘ad%aIQWon@ﬁ‘e@@hﬁﬁé ancﬁ,fesVWHeﬁ %o or more
nera aclds suc for exanple, chloride,
sulistituentseare ipersiedt eashy pylaiituent may pathe sameepdierent or an
ani on of an organic acid such as, for 30 exanpl e,
acetate, maleate, fumarate, citrate, oxal ate
As giged hergtne thettarme pheraceicalls accqpéa’?dféwd&%“braces salts with a
u
phéﬂgc}a%{g:%gggféeggaﬁgﬁ %@& ?(P?lisfep FE%‘@ ré%aE@nc%ﬁg ﬁccaerﬁ)ltaobrl]e acids include both
momwow far @Nﬁ'@hle&’yldti@hwﬂﬁo'ifwwﬂcd Ri\ﬂ’ﬁ@l@”cs dirppsrheric,
hycﬂbﬁr;oﬁ'ﬁ ’hgar%ﬁ}d‘?"’é &nd r“ﬁ‘*c%‘oeand &é?ﬂl@%&ds %‘rcéiéaﬂﬁﬁ@a% fumaric,
oroacetate. Mre preferably X" is chloride
malgiemalie, mandelit| aRspthie exalice SEFCING tartaTss BRNFRISn aBREIC, 35 WO
m r%é&é%cﬁﬁ 5 ¢ C&%ufl@&ﬁé %ﬁ?gr%sblﬁh&}ﬂ@ o?@lbﬁé%uﬁémﬁ?(‘éﬁclamlc) or

rou IS a vantageous t o have
-tslaem@ukp@pmowd Phefmamé @(H @’éﬁﬁ’éﬁi’éﬁ brpes Andheria alkali metal(e.g-

socm(m o‘f' Bbégﬁmvﬁn@glkﬁhgam Fh"egﬂ?’é‘g a&aﬂ‘mnﬁ’far ﬁﬁ@ne&@ﬁpﬁ’{@(bh@es and

a cation derived from a_pharnaceuti cal
orgaomq@sawf@r axagwlealkyl aayees, @é@ﬁ'%am@essanweﬁ%wcwé?'@ms
an N-oxide is forned fromthe tertiary basic am nes or
i mnespresent in the nolecule, using a convenient
Othxipdefelmad salie mecorpingtterthe iyvention: apaaWapHgNEC almonium compounds

whgl%ﬂﬂbﬁ e%ﬂlvgfeng'oﬁgﬁsa%drﬁ ()?ﬂseﬁs%guafeﬁqmtﬁ Ifl’%lB'@it,lﬁ’\}edcharge of the N

soriatic art r|t|s 0Sl1 ng
atospoXdimaythes anration sif evasious maigera! awsg ry1 as, for example, chloride,

braphide! %cﬂggtﬁ@é‘%te nYate ESHoSphAtBUS £ Aibie BRAR DHFanic acid such as, for

psoriasis sar col dosl s
example, acetate, maleate, fumarate citrate, oxalate, succinate, tartrate, malate,
mandelate, trifluoroacetate, methanesulphonate and p-toluenesulphonate. X is preferably
an anion selected from chloride, bromide, iodide, sulphate, nitrate, acetate, maleate,
oxalate, succinate or trifluoroacetate. More preferably X is chloride, bromide,

trifluoroacetate or methanesulphonate.
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Typically, Rl is selected fromthe group consisting of
hydr ogen atons, fluorine atons, chlorine atons,
wheosewdat ons, Cl. 4 al kyl, C3-a cycl oal kyl aneCFEER08/006573
groups. 10 Typically R2 is §§I_ect ed fromthe group
consiting of a hydrogen, hal ogen atom and a nethyl

- ' d.f
In t@%ﬁé&g?lﬁﬁ%s&wrﬁ? réc?g];rse % %g@@?&%t id %@a‘u@egﬁg%"t&v&% lts derived
frorf(thy cdoospanding cogEgiivy bYid dnd rep(acesienty obupe hytisasen aatpy of the
.epr.esent.
oI 1, P SBLGORLECAG, Pl s
desgribegatsove. 25 - NRaRb, wherein Ra represents a Cl 2
al kyl group and Rb is selected “fromthe group

consisting of C1 2 alkyl groups and Cl.2 al koxy-Cl1_2
As asédd/herginpam dl-oxide Rdoraredl fRn thederttiner bagia #aminke onimipespeesent in

the.,mﬂ%?%o gﬁ\'gﬁag?%{] Xneﬁ{&cﬂ%ﬁ &ﬂ forma saturated 6 or

iC Tl optionally containing one
oxygen 30 aton1as an additional heteroatom a

o AR o et PRSI AT
psdmtld': enlahtlsyalsk;AMng spondilyig, mokiplescienosés, YVdgsnet s granglomatosis,

ted fromh e al kyl groups, 35
sys\sﬁgwgéw/s g@'@ %é"ll? @EQ@%%%@%%%&&O% and a phenyl
group which is optionally substituted by one, two or
Tyé{%i@‘e %bgieg rotnéthesgljo Egﬁjs J’(I F@A ?%&fitgfngn@ﬂﬁé a‘f]bms
chiotyred mainlsolxrxomnwahoms CCFakyl mcloamﬁR@Fagcpups
oxadi azol yl groups, wherein the oxadi azolyl group is
optionally substituted by a Cl4 alkyl or a C3_7
Tymgalllydélnkyélegedlﬁpm the @roupesomisitingRaf ahydregerahalogen atom and a
ependent |y sel ected from hydrogen atons, |inear or

meH}y #CHBd c14 al kyl groups, C34 cycloal kyl groups or R7
and R8 together with the nitrogen atomto which they

e AT IS SRRl A 0 o, o

C((Dle{), G(ogatapnopyloim(oaemd))oqmi C(EFgrgragpsor a phenyl group.
Typically G? represents a group selected from:

e ahydrogen atom, a halogen atom, a Cs4 cycloalkyl group, a C;., alkoxy group and
-NR?R®, wherein
R® represents a C,_, alkyl group and RP is selected from the group consisting of C;.
» alkyl groups and C,., alkoxy-C,., alkyl groups, or
R? and R® together with the nitrogen atom to which they are attached form a
saturated 6 or 7 membered heterocyclic ring optionally containing one oxygen

atom as an additional heteroatom,

e amonocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing one or
two nitrogen atoms which is optionally substituted by one or more substituents

selected from halogen atoms and C,.4 alkyl groups,
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15 More typically & represents a group selected from
a hydrogen atom a fluorine atom a cycl opropyl group,

wa@200entiese group, -NMVeREt, -NEt2, -N(M) - (CH2)PCTEEBS/006573

6-nor phol i nyl, azepan-1-yl ap piperidin-1 -yl, 20 a
pyridinyl, pyrimdinyl, quinolinyl or pyra2|nyl ring
qﬁf'onally substituted with one or two substituents
el'ected from M and F and 25 a phenyl group which
is optionally substituted by one, two or three

SUbSéhényﬁg} T \Aﬁw%heg ﬁﬁor(eﬁl? g{.l%étlﬂﬁé(’] Bg on& tNNQ o'r tHree substituents

ar 8 opr'opyloxy,

Cycéedmﬁbﬁrbm rtaiageo mtmm'IC‘ax;aJKYb yladroxyl @Eealkomﬁs4cycloalkyl Cs4
d 8

ox a%’ ow%drgﬁ%pbﬁéo?gﬁt&on RER L teclfxtggltgzg?l‘a/roups wherein the

met dngaldragnlyhgroeﬁ |mmlomubrrmbatltmkdamca &8, alky or a C;; cycloalkyl group

bpg %rggﬂl% 5‘rfd Igf%rgqnéé %Fﬂjgﬂﬂg sggg{édqo%yﬁ%%};gtomg linear or

R8 brageﬂdde@uvalkyh gtdwsrﬁuayglealkylar@msm RMangrR tthggthgrvgth the

at t a&gg%b%t?@g‘ggu}%[h Mgﬁgfe,\ét&rf%@’mv\ﬁgr euloﬁf%rg{ﬁlglg 1, or,

G2 together with R6 forns non aromatic C6 carbocyclic

group or a phenyl group enbodi nent of the
present invention, I s_se é??g ﬁ¥)Pomthe gr oup
consi sting of hydrogen ato | ogen atons, Cl 4

al kyl, C34 cycloal kyl, -CF3 and -OCF3, R2 is sel ected

f wheretnhreisgh @Ud consi st ng of hydrogen atoms, hal ogen
atonms and C1_4 al kyl 10 group, R3 is selected from

the group consisting of -COOR 5, -CONHRS, tetrazolyl,

- SOSKHRB: thatvith- K ORMSazRS- Qj@'@é}!ﬁsbe GARRGGYFiE gEgup §r a phenyi group.
sel ected fromthe group consisting of a hydrogen atom
and |ineal or branched Cl1 4 al kyl groups, 15 R4 is

MogselypicaliydGt rapresents 3jgoup seBateddidmig of a hydr ogen at om

and a Cl4 al kyl group R9 represents a hydrogen atom
20 G represents a group selected fromN and CR6
whea aiydroBen atons & fuorine atanora eyslepmPsLgouR Ghisethoxy graype, -NMeEt,

hydr gzl Lte? FULE: lin{tlagbahkiy Iang?p‘flpendm 1-yl
cycl oaf’ kyﬁ%g)@w adiz(&g_f/a 6%@&0 mﬁ, 7 il yh
o a pyridinyl, pyrimidinyl, quinolinyl or pyrazinyl ring optionally substituted with one or

two substituents selected from Me and F
and

 a phenyl group which is optionally substituted by one, two or three substituents
selected from fluorine, chlorine, methyl, hydroxy, methoxy, ethoxy, isopropyloxy,
cyclopropyl, cyclopropyloxy, cyano, -CF3, -OCFs, —CONR’R® and oxadiazolyl
groups, wherein the oxadiazolyl group is optionally substituted by a methyl group
and wherein R” and R® are independently selected from hydrogen atom, methyl
group, isopropyl group, cyclopropyl group, or R” and R® together with the nitrogen

atom to which they are attached form a group of formula
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- OCF3, monocyclic N-containing C5_7 heteroaryl,
nmonocyclic N-containing C3_7 heterocyclyl groups and
w@2@8/02w9@r yl group which is optionally substiPpat/Ep2008/006573
with one or nore substituentf _sel ected from hal ogen
atons and a Cl_4 alkyl group, 25 G2 represents a group
sel ected from a nonocyclic c)cI|05to 10
menber ed het eroaromatic LI_DQ/g.(r)\I’{ afning a nitrogen
atom which is optionnally substifuted by one or nore
substituyents 30 selected from hal ogen atons, Cl_4
avksfein rige4, al koxy, C34 cycl oal kyl, C3.4 cycl oaI koxy,
-CF3, -OCF3, and - CONR7R8, wherein R7 and R8 are
[ ndependentl sel ected from hydrogen atom |ineal or
or, B segsthed with F sz/f fannks}/morgar@mtw@carbeystq"earw| or apnsaY, 9reyP-
R7 and R8 together with the nitrogen atomto whi ch
they are attached forma groyp of formu

In EBOIMDTEoB R MPSTDIEOBTT R s Selectag EAB)he Sroup consisting of
hy%neéteme I'\é‘?oé’é?\ AtBhS o€ élhﬂ’r@ 0, dyelodikylattsk; dnd @dFQenW

which 1s optionnal Iy substituted by one or nhore
substituyents selected from hal ogen atons, Cl.4

2 |
R2R é%e!ctedqilorﬁ't% %ﬁ&%ﬁ)@( gglﬁgé;fg!r;irlx Q%fhrsu gilg%;é;f%tksﬁ?é)énd C1 alkyl

grogpr azol yl and i m dazolyl groups, wherein the
oxadi azolyl, triazolyl, pyrazolyl and i m dazolyl

groups are optlonally substltute b C%_N 5
@ﬁﬂlayéﬁmfwmwﬁuaﬁan%ﬁ@eaf T P@&w é@u’&“ﬁs t%'?f/%ZO'V' HR" and
-C(Bﬂqgéeﬁd&%hby vﬁ@r&ﬁ'ﬂ@% éél@dféégghqg@ﬁro@b%ﬁh&kﬁd@%'a Kyidrogen

ranch Kyl rouP cycl oal kyl group, or
atORVa%m'meRBOP[QSQ'éQﬁ?éeraﬂ'W g19EP$Hi t rogen atomto which
they are attached forma group of formula /,-(CH2)n
. N, 15 wherein n is an integer fromO to 3 and t he
R* jstrelentartinem ¢he grpun ceryisting| & adyptagen AtPMaad A dos alkyl group
thereof. Typically, R is selected fromthe group
consisting of C1 alkyl, C3_4 cycloal kyl and -CF3, 20
R® pens¢sanis? qulf@g?ﬁ/?toahd cycl opropyl group, nore
preferably a cycl opr opyl gr oup Typi cal | y, R2 is
1sel ected froma rogen or o%en ato E_}r ef erably a
G' rgrressina sfqmsele%i feqmn Manqr@,R 54 %félﬂe'%t'éae P@wa@mﬁ%mup
coﬁs%&%?h?d?%ér%tﬁﬁ%%%bgé{ 26, CLLAIRN D) YeyBBalk§l, 8, alkoxy, -CFs,
-OCF3, monocyclic N-containing Cs.; heteroaryl, monocyclic N-containing Cs 7 heterocyclyl
groups and a Cs.1 aryl group which is optionally substituted with one or more substituents

selected from halogen atoms and a C,4 alkyl group,
G? represents a group selected from:

e a monocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing a
nitrogen atom which is optionnally substituted by one or more substituyents
selected from halogen atoms, Cy4 alkyl, C44 alkoxy, Cs4cycloalkyl, Cs.4
cycloalkoxy, -CF3, -OCF3, and ~CONR'R®, wherein R’ and R® are independently
selected from hydrogen atom, lineal or branched C,.4 alkyl group, Cs cycloalkyl
group, or R’ and R® together with the nitrogen atom to which they are attached

form a group of formula
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25 COOH group. Typically, R4 represents a hydrogen
atomor a nethyl group, preferably a hydrogen atom

waypoozalebe/, RO represents a hydrogen atom 30 PCT/EP2008/006573
Typically, Gl represents a gyoup selected fromN, CH,
C(CH3), C(cyclopropyl), C(phenyl) or C(CF3) group. WO
2009/ 021696 PCT/ EP2008/ 006573 -13 Typically, & is
selected fromthe group consisting of a nmethoxy group,
a cycl opropyl group and opti/ondgCHynsubstitut ed
phenyl, rridvl ni iinol eryTNw riinyl and pyrazinyl
groups, nore preferably, & is Selected fromthe group
qpﬁgéilﬁtd i09n0hteQit iR Bltd 8, substituted phenyl, pyridyl,
qui nol ynyl', pyfimdinyl and pyrazi nyl groups, being
nargt preferably an 5 optionally substituted phenyl,

13- p%/ EHQ‘XI\ rogBWHiJF\?L )gpﬁc%r]qr%ﬁ)gs&isﬂﬁﬁé'}fbwaﬂe & AERSsubbituyeéHts

anotner “e I men e present | nvention

R
S ol setaatett Fororalogeo ks, 6. alkyb CopPbBY. Greisinali Cos
re p(?_y%ﬁ)%&%%, QCB% 39?%3,”—(%@@@83@%@?&%0@,CH/PazoFg)/ﬂiar;d

represents 'a en atom or grou

, G
sel igudazd!yf groupd wheiein dieopidiazelyt yiazepr @pjsﬁzpl,yPg@ imidazolyl

C,a -
el Qe e tilotlssbetiiey r%r%?ﬁy%‘%3%‘3&2?%%'3??%?%‘???%6”'"
caen

subR} andJR%drerjwngemlymﬂqut%d frorg hy glom, Iipeal or branched C,4
2-p rUp, a®.0 ik TBF PP bERBARPRY 10 BthE BRI BRMitrégen atom to
hyd%lg)géh%r‘8u6278?(?10%/e){mang?her enbodior%tnt of the %
pr ewkinh they\ase aftachedifarm g gsupcffermua om a et hyl or 15
rvrinnrnnvl nrni in P2 ranraccntc n hurlrnnan atom R3
isar.nO1 nrni in RA rP.nrPc ntc a hydrogen atom G
is sel ected from nitrogen atgfs(8HeInCH, C(CH3) and
C(CF3) groups and & repreNents|a phenyl group
optionally substituted with o or two substituents
sgherehedisldrOmegBl #6A.0 thlauor o, methoxy, ethoxy,
i sopropoxy, trifluoromethoxy and - CONR R8, wherein R7
is hydrogen and R8 is cyclopropyl or R7 and R8
4 PRSHBRRadutiBally R c&RaPIb ishROSHY RidxBel thetbBbich they are
anatt:\r{:hﬁedafgrlmg gr%‘%p of formula /'(CH2)n NX
wherein n is 1. 25 Particular individual conpounds of
Ty%igﬁly,' RY Nddifed REIMUEE group consisting of Cy4 alkyl, Cs4 cycloalkyl and -CFs,
-cycl opropyl - 2- (2- phenyl pyri m di_n-5-yl am no) benzoi c
prefeip yn‘z_:__ﬂm@ a@@y@wrew|g:<y4q?r§}qﬁ?/preferablya cycloprapyl group.
pyridi n-3-yl am no) - 5-met hyl benzoic acid
Tyépq(jlg/r %ﬁrs %gf%%ﬁ%ﬁ Lg@g%%%!'\ %p ﬁgl)élggnrgtggz b?éﬂg'gggyal ﬁy%_rgghe%natom.
5-Met hyl -2-(6-(3-(trifluoronethyl)phenyl)pyridin-3-yla
Ty;]car}l?/? Bgri]szgélgctgg Ifr(g)m COORY?, -CONHR® and tetrazolyl group; preferably R® is a

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

Typically, G' represents a group selected from N, CH, C(CH), C(cyclopropyl), C(phenyl)
or C(CF;) group.
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5-cycl o pro pyl-2-(6-hyd roxy-5-phenyl pyrid i n-3-yla

mi no) be nzoi c acid
WG2w90218p6 opyl - 2- (2- (2, 6-di f | uor o- 4- hydr oxy phePg/I/ER3008/006573

i di n-5-ylam no) benzoic acid_45._

5- Cycl opropyl - 2- (6- met hoxy- 5-phenyl pyri di n- 3-yl ami no)
Ty ca?lgoﬁe l%%g%gteghfé%rgltgsrqrgup cgnsv?tmﬁ] 03 n%ethoxyhgniogg a cyclopropyl
groapi zhd\CpROGdy oszmsme*eecm\ﬁmmﬁ@oe&m!ynyﬂmv"m'dmyl and PY”"“"'

growé %érgtpggfjefé‘ﬂﬂ no)lgg thzi] rlég{rﬂeg%up conglstmg of optionally substituted

phényQyrfridgr upyiolyzyl( Pyrimidimyl @ng pyrazinyh\aroutisn -being meshaeirrably an
op BB BRlred st -y PP BRSO GO ey

| benzoic acid 2-(6-((2-Mthoxyethyl)(nmethyl)

In 5%1 %%hei‘ %%Bg%l-n%}q ' gltlﬂijéréékﬁmrnpgﬂtloﬁ I@It gﬁe@};@&g%ﬁ\ i rinethyl or
cydttmnap)ﬁl graupi B’ represents a hydrogen atom, R® is a COOH group, R* represents a
hycgﬂg% %@‘L%E?gcmé'&h@? o%pc¥§”|9 %%fé@ééhpfﬂﬁﬂm )@Mr b@:q )nD?cyY:IOpropyl)
C(;ﬂ}eoylazlamdr GWFx)Zgr@BpspthI(ﬁyrapmslenB ;II mno@elmdwom the group

ol LRSS GH DB Bl PP SR 2y oroves

morepratarablg ®® represent a hydrogen group.
2- (5-Cnhl or o- 2- phenyl pyri di n- 3-yl am no) - 5- net hyl benzoi c
acid
In et Byictheperopgdir@n{ & the digshatipvanjion,dR'ris Selpttadifion) detetull or
r\\lf@nnr nul aroun R2 renrecents a hvdroaen atom R3ig a COOH aroun R* renresents a
TSyl epropyl - 2- (2= (72, 6 di YT uorophenyT Ypyri mdin-5-yla
hydrbger) atenz G' s saléated from nitrogen atoms and CH, C(CHs) and C(CF5) groups

ancig‘g’\éecplrggen?§ 't lphgn);l Ercm%t JMBRMMSGBQIt&eM mmo'ﬂg)or kﬂﬁ@ é@és‘ﬁtuents

seléetea fro8 ciyarb pfroop ansth b gthopy; risapreroxy Briffucipinethioxs agy cl
yl 7 8 7 h
BHBERTSH Ao B aganst 51 s gyclonyopyt or R apd B together wity the
mtr’égefeaimyd towhigh they laye attaaimed idrol @ awppof tirmul- y| ani no) ben
zoic acid
5-cycl opropyl - 2- (6-cycl opropyl - 5- phenyl pyri di n-3-yl am
no) benzoic acid 2-(6-(2- C,y;/i’\p(cei@)yil phenyl) -5-nethyl
pyri di n-3-yl am no) - 5- net hytNpenzdi ¢ aci d
2- (6- (2- Cyanophenyl) - 5- net hyl I di n-3-yl am no)-5-neth

c acid 20
wh}é}e?'gﬁ‘ g' Chl or ophenyl ) pyri m di n-5-yl am no) - 5- cycl opr opy
| benzoic acid

Paﬁch%T' leno%af &P E o5ﬂ1@t|ﬁ\}écn|tlb'r‘?fn‘éﬂﬁehy| )

am no) benzoi c acid
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2- (? %‘ ngwgpy%n(n@in»l‘ﬁgﬁém’noﬁS‘c&ElbﬁﬂoHﬂbé}%ﬂ%ﬁ pyridin-3

o1 C

5- Msetwfa Grrhepyt5-trifwremetmbmeidiptyagin)Brnzeicaddior omet hy
> '\@ﬂz@)ﬂ (Sqléﬁihg M? Ewllgﬁidﬁ] @9"”‘%&?3)2%3'”%‘: a::cyl/dcl opropyl b

2- (@M_xmp@nabylﬁssnethylp ridin-3-ylamino)-5- methylbenzonc acid

2- (?'géﬁlggrl?dé rpg ﬁnq’iﬂg)e@-l‘,{u)l&éfﬁbmé’iz&c%c)d ani no) - 5- cycl opr opy

2-(F-qhiore-2, @bimrn@pfﬁeﬁgmyrpyﬁrmthvlhe@ogﬂ agil no) - 5- met hyl benz
5- I\ﬁ’étﬁ)(lgfﬁdrge@llylcfﬂﬁs)ﬁldﬂ & ﬁ?ﬁl%ﬁ@ﬁ%k&acnd

benzoic acid

2-(6~(BAEtHoXyplRenyb- meﬁylpyadlo&wwmpbﬁnaﬁthsébqizeﬁr%w ) phen

S e R e T

5-Nethyler{Smpthgl- fﬁmhﬁwny@ﬁm Mlaamodbenzw acid
2- (§ 69(5%' P@o‘i?ﬁ(@?%—%ﬁnétﬁgﬁ)kﬁmﬁ @Wﬁﬁ){b)lﬁmétml@nﬂoé'aﬂdam no

enzo har maceuti'cal | y "accept abl e

5-Gymlapsopyha- (Nnmthsd@s(3t(hé!uer@mem%ym6ﬁﬁsdmma@n@rylwammnegzo'c acid
5- %?o&?{?pﬁéﬁ?ﬂm&ﬁﬁ‘é’ L SHeyibhadin-8hyemi8)beRzdic Ayidr ogen or
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15 atom a nethoxy or butoxy group, or together with

R6 forns a phenyl group, then RL is not a hydrogen
wat@aarwda chl ori ne atom Thus, the present i NRENEP29A8/006573

al so rel ates to conmpounds of;fornula (1) RO /N G HN

\ GI RBR4 Rl 20 wherein RL, R2, R3, R4, R9, Gl and

e as_defLne ) i.th ' : when &
26 Ehfiseine SRR ahihg Bl fipeiaie aly 1OC0
5-(@bl0pmp9lr—2-(639lm¢r’ryéﬁ-(tﬁiﬂubroR@tl‘M)pyfi;iira3-yfanrdnq)begzqm§qidt hen

LS. N ' . . .
e L L e
2-(6-(11-wa$pg1§tl1mpysigimt3+elairlinos)fil‘m'nbpfmkbbnlcé@a@d figure 1.
PCIL/ EP - . RO RO |

2R AR g I & SRS dehrpp B Edie 4l T T,
2-(2‘-(2R€I;hﬁom<en9)dyrimidi%Sﬂlﬁn@ZNmtmbaﬁzo@acio\n [T I N ~
2-(43 6-DilordbheRSFridi%s-Raho) B-RethyBénzdid ad® RO H N
5-Methyl-2-(5-methyl-6-(3-(pyrrolidine-1-carbonyl)phenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-(Cyclopropylcarbamoy!)phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid,
5-Cyclopropyl-2-(2-(2-fluorophenyi)pyrimidin-5-ylamino)benzoic acid.

and the pharmaceutically acceptable salts and N-oxides thereof
The compounds of formula (I) are new, provided that when G2 is a hydrogen or chlorine
atom, a methoxy or butoxy group, or together with R6 forms a phenyl group, then R1 is

not a hydrogen atom or a chlorine atom.

Thus, the present invention also relates to compounds of formula (1)

wherein R', R2, R®, R%, R®, G' and G? are as defined above, with the proviso that when G?
is a hydrogen or chlorine atom, a methoxy or butoxy group or together with R® forms a

phenyl group, then R’ is not a hydrogen atom or a chlorine atom.

Compounds of general formula (1) may be prepared following the synthetic scheme

depicted in figure 1.
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R~-\ M G/\& R21 Figure 1 Conpounds of general
formula (I) may be prepared by reaction of
WO paogozeselé ates (11) 5 wherein RL, R2 and R3 arRCEEP2008/006573

descri bed above and X2 is a gpnlorine or bromne atom
with internmediates (I11) wherein R4, RO, Gl and &
are as described above. The reagkion may be carried
out under inert atnosphere gyer Ja palladi um catal yst

2 >

G

Y]

such as Pd(OAc) 2

Tri & di benzyl ihgen%cej,gﬁe')/d'i pa | a&\)g 03-c{ Pd2( dba) 3),
Odsi g a phoquﬁl‘gfgri gand sucl® as‘racx R
2, ¥ - i stdiptren sphi no) - 1, 1Xt bj naph{yl &3 N OF
ntdiphass, i n ®he®pr&sence of awl0d base such ag
Cs2CB, K208 or &aOrBy-4'n g, hi gh boiling poimt 6" "¢
sol Y&nt such as tol uengp~_xVl | en Wr or m
di oxane at a range of tenpera &J&GJrom 80C to 160C w°
for 0.5 to 24 hours. The re#cti'on may al so be X
performed in a mcrowave oven ax a tenperature |
ranging from 100C to 160C for 0.5 to 15 hours. 1) gt /K
Al ternatively, the reaction nay be nediated by a R?
copper catalyst such as a mixture of a Cu ang, Cu20,,
usi ng a base such as Cs2C0O3, K2CO3 or Na2CO3 i|n hi|gh
boi ling point solvent such as tol uene, xyl effey TSN
wat er or dioxane at a range of tenperatureg K OQ/J\Z
to 160C for 0.5 to 24 hours. The reaction fray & e ©
performed in a mcrowave oven at a tenperature,
ranging from 100C to 160C for 0.5 to 15 hours. 20
I nt ernedi at es of general fikigmet (111) nmay be obtai ned
fromlnternmediates (X) by reduction of the nitro
group using hydrogen and a catal yst such as Pd/C,
Cofibb@dsRif @2nerfatiioBriua () mayi be/\dep@ed by 2dBgien of intermediates (1)

PCT/ EP2008/,0R6573. ,-21. opt i Ly, s : .
SRR SR H80 o SRARY I TR ke Erpg o, wi
intéFhiediates (H) @Herein R* 0RING' enp @ areire désoribed abovs Theueastion may be

Al tivelyv. i ot . I
ool S B AT b RSO o0t ROALL
Trid(dibepiylieeheatatonejdiladitreor(Rd.(dba)sk uaing lal mhosplkine figandosvchas rac-
s R I A/ i i '
A e S I e
bastestichaisiGeeC OTHeC s e tNaiQBu imsyhiple boitini peietdsalvent sudhmasr toluene,

xyl% a)evga’ erE%r (%5%% lz'i’?g %ﬁ@h@@uﬁéﬁ%ﬁﬁo@ Q)( %Sé ?or 0.5to

24 haurs! T =@diigphmay hish bspderfooged in a microwave oven at a temperature
f oichl I adi PdCl 2( dppf ;
g BB [ Gy SIS 10 B NP

such as 10 Bl NAP,
tricycl ohexyl phosphi ne (P(Cy)3) or Xanthphos when

needed. in_ th esenc c({é &8 2 mixt fa
SRR, P PR SOS Fnh P A3Ep Bty 8 g o o
Cuaandt OliENesjng a base such as Cs,CO;, K,CO; or Na,CO; in a high boiling point
solvent such as toluene, xylene, DMF, water or dioxane at a range of temperatures from
80°C to 160°C for 0.5 to 24 hours. The reaction may also be performed in a microwave

oven at a temperature ranging from 100°C to 160°C for 0.5 to 15 hours.

Intermediates of general formula (I11) may be obtained from Intermediates (X) by reduction

of the nitro group using hydrogen and a catalyst such as Pd/C, PV/C, PtO,, Pd(OH), or Ni-
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xyl ene, DMF, water, dioxane or THE at a range of

tenperatures from40C to 160C for 0.5 to 24 hours.
Wapeonozmed i on may al so be perfornmed in a m cr oORMEI/EP2N6573

at a range of tenperatures 4 om 100C to 160C for 0.5

to 15 hours. In the particular case that Zis a 15

Rar&%ocpéléx%llﬁ/lt %a#}%gnecre df%\? e a\,éawen't Su E‘tcﬁﬁ: MeOH, THF or

ermedi a genera ormula (X 'may
EtQ abhdomi teetpebgtutenior f éa24 howrsof | nternmediates (1X)
wherein X is a chlorine or bromne atom wth
Internmediates (VI1) wherein Zis a boronic acid, a
Altdvnativelyt imtertnedizitds ofgeanrshioemula (i) maytaisatkes phtained Fomithe reaction

o R T Rl AR i e ncaat
whé?d(n%&-) HoroniPGE & BRHBREE, trialkytstirmane of Fincats |dﬁgva§|ve The
reag){fpéhrg e | 'ogaqujyﬁ&crhnﬁatmow e89 égaﬁadmm M§%§D&?as

resence se such as

Pd (SR Pdﬁ(dbh)@t mBi(PPhs)s, @d@lwm dr.[hg -Bis(dinhesplpbesphing)c h

rerBEseoopAlAr N G galiTen, QSRRGYeSpreBoda G as

BINrflO?mScycIBhexvlmISbhm (REGy)Alos ;ialhibplzc& wherf ngaded, intheypresence of a
cr e
fasrceseeé ,p&%bfg) RS 9\ IK?I[\TBSL {Iﬁé P& JIJ&%M t‘bF&ene

hours ar case
xyIZne DMF, twated hpksmanmﬁnﬁlé atle ran@atqf tﬁénpmufeissf rogel 466 @51 59°C for

0. 5§83%,2‘\p f\e reac g gﬁﬂg'aﬂoegé n;gérfofrr%d'w a?‘n&éfb\)/?@é @ven at a range of

ared
tem;retraumdmm e@0°@‘tof1@0?62|fcm 03 t)sz)1 SUpursaauﬁteu nﬂﬁtlc‘@#artcw that Zis a

nitro group.using- hydL en.and, aqcatal yst  such as
Ir'afﬁ?sff‘"ngP E':B"‘ff’[“é‘i or Ni - Tsaﬁey gptl onally in

t he presence of ZnBr2 in a sol vent such as Et OAc,

Intmn%jgates ¢ r&egﬂég_'mges(&g%tb%%%ﬁ%* a?éa%lgm%?rgneld;/ates (1X)

whahedi Kaislaechborineeoy blmmbtammemwlntenne@atem(\éummrame?slsar boronic

oo 4 P i P S R S b

undét2nert atF?ﬁBpBerWI dyta pdiledassiatalysicacivas PACAQy, RugidBakt PEPPhs)s,

o 9 o PR o R A e iy

Xahthphohahes ne¢ded, nethp araseocs afra bassssuchas G%CPs I&C@a@ub'aotBu in

| ect ed f
h@} el % qr&}?%%ﬁé&%%ﬁsﬁ@&éﬁéﬁx I?ﬁe—ﬂ[ﬁ\tﬂg:\)r%tglr gr’bexéng orTHF ata
rarger texhpdratunes faort MDIGJo 1BOICIer Qy@tca%bwrsmq SAFRY PARalso be

oS FSBTR 6REA i By (D Brcor o5t

15lHous. M the particular case that Z is a trialkylstannane derivative, CuI is added as a

co-catalyst.

Intermediates of formula (XI) are commercially available or may be prepared from
intermediates of formula (IX) by reduction of the nitro group using hydrogen and a catalyst
such as Pd/C, PUC, PtO,, Pd(OH), or Ni-Raney optionally in the presence of ZnBr,, ina
solvent such as EtOAc, MeOH, THF or EtOH at room temperature for 1 to 24 hours.

Intermediates of formula (IX) are commercially available or may be obtained from

Intermediates of formula (VIIl). The reaction may be carried out in the presence of POCl;
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RBr VI Br Ra @ RRRa/ & Br ZR6 02N Rs |IXb Xa
Vilal NIIlIlb RA & R6 Xb Figure 2 10 Internedi ates
W@ pqopto3169herein R4, RO and & are as descri bedPGEBR2908/006573

may be obtained by the rea\ch)% on of Internedi ates
(I'l'la) with Internmedi ates ( a) wherein Zis a
oni. | t o
or ORENG e pfyane R L RS L R TRl SR SRR T o
140%0der 15 menutesabrddsphies.e by a pal | adi um catal yst such as
Pd(OAc) 2, Pd2(dba)3, Pd(PPh3)4, 15 PdCl2(PPh3)2 or
PdCl 2( dppf ) DCM u3| ng a phosphine Iigand such as
In tBé NélFHpulE( Ca/s)eahatrR iXargroymhesledted flomd&ad stcloalkylt Gero aryl, Csz
res
neBlogia o s nitsrany, P e peferaliefadfoNAgy B difeined
follWihg tlvmﬂ;)elthetldlsohernedepwféld@ figura 2. range of tenperatures
fromd40C to 160C for 0.5 to 24 hours. The reacti on may
also be perfornmed in a mcrowave oven at a range of
tenperatures from 100C to 160C for 0.%to 20 15 hours.
In the particular case that Z is anNtrig[kyl stannane
derivative, Cul is added as a co-cajalyst. o
rnatively, Internediates geREr A (111b) ge
e obt ai negh.from | nt}h‘@:};es ofargenepgjmf\emml a
b) by rédiicti o | 0 off the nitro group uwsing hydrogen | N

a Bat a¥yst S @b as Pd/C, Pt/C_Pt02, Pd(OH) 2 A e
or Wi -Raney optionglly in the presenc ° of ZnBr2 inRa RE
sglyent such as Et OAc, THE: PH at
tenperature for 1 ¥ 24 hl@urs WO 20b9/ 216 6 liib
PCT/ EP2008/ 006573 -23 I nternedi at $éner al

formula (lIl11a) wherein R4 and G are 8% descri bed

before may be obtained fromlnternedjates of general

formula (Xa) by reduction of the nitro group using

hydrogen and a catal yst suEigues2Pd/ C, Pt/ C, Pt02,

Pd(OH) 2 or Ni-Raney optionally in the presence of

ZnBr2, in a solvent such as Et OAc, MeOH, THE or EtOH
Intéﬁmerdm& ¢ lwmﬁfmmn% Rbarid@? dret as ddsciilngt above, may be obtained by

nterrreq(}i tes r # Y id.
thefeagtion érigrtm% atS?ﬁF%ﬂg‘ h Ingérg?h‘ateg)&l merrglf\ 4’@%({?&% acid, a
bo(o}(abe avhe ekd‘al%tmﬁn@br aineatasiedwativei B’eajreabway b mediated

di at |
ot ST RbR e 1 Plea LTS PR pBRIATL P, PP
Pdde(PRIa),ior ©dCTldppf)DCM, using a phosphlne ligand such as BINAP, P(Cy); or
Xanthphos when needed, in the presence of a base such as Cs,CO;, K,COs or NaO'Bu in
a high boiling point solvent such as toluene, xylene, DMF, water, dioxane or THF at a
range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also be
performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to

15 hours. In the particular case that Z is a trialkylstannane derivative, Cul is added as a

co-catalyst.

Alternatively, Intermediates of general formula (lllb) may be obtained from Intermediates
of general formula (Xb) by reduction of the nitro group using hydrogen and a catalyst such
as Pd/C, Pt/C, PtO,, Pd(OH), or Ni-Raney optionally in the presence of ZnBry, in a solvent
such as EtOAc, MeOH, THF or EtOH at room temperature for 1 to 24 hours.
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10 reaction may be nedi ated under inert atnosphere by

a pal | adium catal yst such as Pd(QAc)2, Pd2(dba)3,
wedpehsyel, PdC12(PPh3)2 or PdC 2(dppf) DCM  uSPEIYER2008/006573

phosphine |igand such as BINAP, P(Cy)3 or Xanthphos

when needed, in the presence of a base such as

Inte%%ven @%a%rﬁﬂ?%ﬁﬁ \k/ﬁ‘er@mhﬂ(%dt@“ are3 dRkriled before may be

ch as xyl ene, DM, water, dioxane
obtmned’fﬂimanteane@mtge obgenesalfeimida i) by redHcliorot the NERYTERP using

hydp?%q%n a?Id2a &%%ﬁ as B&R) rFﬂftC tIdt@ N FWH%'O? NiR&nef Bét‘iﬁdﬁﬁ)dm the

Ve Soven: at ratures from
pre§OQE df an usaom F snivemt sumroasastqm MeOH, T B ataoprgtemperature
cc' B lea trial kyl stannane, Cul is added as a
for .
alyst. Internedi ates of general fornmula (Xa) may
be obt ai ned by the reaction of Internediates 20 (I Xb)

Inte %Qlla e@to? 8%%%WUI%YJ(I!)¥ & SBtQin%dibz the FZ-:%'E:%H &f 1Ak Hlediates of

onha st annane Zl ncate
gertbealiforatuilay X a) hereie RE and 6° ma%éeawaechawemaéntqrméﬁfates (Vila)

AR RS, BT BT sy
reactiommya be mesi#Etedender drancatagsphese bBIaIQQF"ad“F’(\(‘}?§a?$VS(§ puch as
PRt g%ébw‘k%((gﬁﬁﬁe%gz@:riﬁg @ﬁﬁgﬂ@ﬁ@%ﬁl#ﬁg%p@?ﬁﬁhme
ligamdIsueimas BINAP,R(CyhlanXanthpkos when nepded, iRdhe preseneg shabese such
as ?S%C@E % ; %r4r{I€(9‘§E n‘?EP f tdbfrﬁ%ol@éﬂ@uﬂﬁgsi&uér@ogylene

ours. reaCtion nmm
DMfFe whter ndiokane of Th'chat(aNaO@e oftempgratires éﬁ@éoﬁﬁ to 160°C for 0.5 to 24

o AR ot A9 MIGH S heinud ol
tentperatures |fmen 1@BC tp $68Uter 0fstod 5 hovrse it t@pyag(tlcu@@ case t?\at Zis a

tnah(gf,srﬁeﬁggé %I[u? % é)éd ed’@c;-cgtngg?‘“ a (1xb) are

reralty aval Ie or y be prepared by an
analogous process to that shown for internedi ates of

Int%rgh,glé A désfl%%eljapfofrhg r(gofma#/ Be ?P aﬁ{eHQJyQﬁé FaLetion Qﬂﬁf@r'r'h@dlates

enera prepar ed
(IXblerDmamg\edlﬁfest(Hé) wherelnef isca @Qm@lﬁ@C'gh@)qunﬁ eseiflre 3.

IR0 SRR AR o o e
atmosphere by a palladium catalyst such as Pd(OAc),, Pd(dba)s, Pd(PPhs3)s,
PdCl,(PPhs), or PdCl,(dppf)DCM, using a phosphine ligand such as BINAP, P(Cy); or
Xanthphos when needed, in the presence of a base such as Cs,CO;, K,CO; or NaO'Bu in
a high boiling point solvent such as toluene, xylene, DMF, water or dioxane or THF at a
range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also be
performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to
15 hours. In the particular case that Z is a trialkylstannane derivative, Cul is added as a

co-catalyst.

intermediates of general formula (IXb) are commercially available or may be prepared by

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

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

the synthetic scheme shown in figure 3.
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1~ NNRR2 RRRM G& IV RZ Figure 3 Conpounds
of general formula (1) may be prepared by reaction of

WO nioeozelé ates (I1V) wherein RlL, R2 and R3 ar eP@BEP2008/006573
descri bed above with interngegdiates (V) wherein R4, R9,
IS, 5 and &2 are as described above and X4 represents
a brom ne or i qgl ne atomor a trialkylstgnnane
derivative. Wign X4 is a bronine or i 4din atom the
reaction : di ated by a pal | adi al yst such
as Pd(QAc)2 o /o|}0< ba) ¥—@fsi ng a—phosplii 9 l'i gand
such as BI WA 3sXant hphos, in theryresen of a
base such as CSZCGS K2CO3 or NaG:Bu in a high boiling
poi nt sol vent Sth as tol Yene, xyl ep€, DVF water or
di oxane at a range of tenperatures/ fram 80C to 160C
for 0.5 to 24 hours. The reactio
perfornmed in a mcronave oygn

t a r@n of
for 10 j\ 15 hours. 15
yderi ®ati Vey.a catal yst
based on copper su {OAd)2 is used in the
presence of a bag > hyl ami e,
1,2-lutidine, CsF or tRétra-n- butylammonium fluoride
(TBAF) in a solvent such as acetonitrile, toluene,
di chl oromet hane or THE at a range of tenperatures
bet ween 25C and 90C. 20 | ig¥needii at es of general
Corﬁwﬁ%ﬁﬂﬁls%f &%er@%rrﬂ@a% mr&dprgg!?réﬁ‘ By F@é«‘;ﬁbh ehinfdrmediates (1V)

ates (XIV) Is"a brom ne or ;

wherkindR'i, Ré and Bharewas Hesaribed abeneavithsintepnediatpgdVewherein B, &', G
an éf eré' @e%'c FathREARALE. reﬁr@éé{téqlb%rﬁm@%ﬂﬁ)dﬂfe AbGRle

deri va e reaction nmay be nediated under inert
trlakylmaspméerb@tnae pal | adi um catal yst such as Pd(QAc) 2,

Pd2(dba)3, Pd(PPh3)4, PdCL2(PPh3)2 or Pdd 2(dppf)DCM

usi ng a phosphine |igand such as BI NAP, 25 P&a Cy) 3 or.
Wha ¢ Fph beonvihe ar indisgeaiom; the reastion mayhednediatgd by sepaiadim
catglg%tgﬁa%Pdkgggg ﬁpﬁﬂ\(@ A0 G 21 heEphihd 4@5&0&1%6%@MKP or

|ng poi nt " sol vent such as
Xantbphasnin, the presesse basﬁﬁt@h asi % Qnd60: ongOd@u i a high boiling

pmﬁtaé’bg}%np%h %@fu@hé‘ r)&%nfer QmFA'Q/gtetr Br &I@Q&IJ é&ra fange bPteAtberatures

e reactio per ornmed in a
fromiSOPQ tm{&0°6\ien0.5tto a4 .han@eTm retaévﬁsbmay alsedernesiprmedio & o

b 0
mlcil' %51 kyvlg'étagﬁﬁgtﬁq% J%Jmﬁé'l’éﬁjrew&ﬂ 180G t160°C for 0.5 to 15 hours.

I's added as a co-catalyst. 5 1In
anot her al ternative procedure, conpounds of general

theﬂ'%“#é Qtrﬁall ps dBF.@J%%@catE%t' 2468 9n cBBp&HLIER 8 ICU(OAC), is

used |n the presence of a base such as triethylamine, 1,2-lutidine, CsF or tetra-n-

When X4 is a trial

o

butylammonium fluoride (TBAF) in a solvent such as acetonitrile, toluene,

dichloromethane or THF at a range of temperatures between 25°C and 90°C.

Intermediates of general formula (V) may be prepared by the reaction of Intermediates
(XIV) wherein X? is a bromine or chlorine atom, with intermediates (VIl) wherein Z is a
boronic acid, a boronate, trialkylstannane or zincate derivative. The reaction may be
mediated under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pdx(dba)s,
Pd(PPh;)s, PACI,(PPh;), or PdCly(dppf)DCM, using a phosphine ligand such as BINAP,
P(Cy); or Xanthphos when needed, in the presence of a base such as Cs,COs3, K,CO; or
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REBRO N-121' R R R4 G Br IVXVR3E HRO R3 HR9

\' / ZZ& NN RBRR R'" RRM G X5 VIl RI i 41 &
WER2009M2166N N R 2 R + VI | R R4 A ~Xs R2 PCT/ERMDS/006573
10 Figure 4 Conpounds of gengral formula (1) may be
prepared by reaction of internediates (VI) wherein

Na%ui@gg\i@ﬁ?oﬂﬁ% noouﬁ%oglel‘?t s%h%g I@éned V\ilglp]é RSdF 8\9&5? dif¥dne or

e or bromne nt er nedi'at es
THE ¥t & )angbe:f éempeEatures fam d8¥eta tﬁ@dCéw&/étQa%h@rB sThe reaction may
0, O
aisq i e AuflerolE8 2 B4 o oPREARAGresrom 100°C to 160°C
for 0 SactibdoursayWhen 25 atgdikgstadnaned Gul israsided as @moptatalystby
a pal l adi um catal yst such as Pd(QAc)2, Pd2(dba) 3,
Pd(PPh3) 4, PdCl 2(PPh3)2 or PdCl2(dppf)DCM using a
In ariublssphaltaendltlvgaprdc@imh esmBIuap, of gn(nege)l Jommulxght mpnde prepared
e, CO8i K2CO3 or NaO:Bu in
f°"%W'H$§ﬂ? seyqlg%t'lc%a#%ﬁ?ﬁﬁ&'gmoin%§n? éuch as tol uene, xylene,
DMF, water or dioxane or THE at a range of
temperatures fropm 40C to 160C for 0.5 to 24 hours.
A 3ernatlvelly he reaction may be 20 perfornmed in a
| e oV a range of tenperatures from 100C to
60¢ for 0.5 o 15 hours. Wen Z is a

RTTrY akkyl st aRhafie aem\at\l\ée, Cul i sgadded as a
cgycatal yst. Awmternedi at®s o

_ }@ne al formula (
may be obtained by the react IrNerrZeG? ate

wherein R, RZ, R3 and X2pars &éaelrkbe aov th

in ermedl at es (XVWHH R4R2 and ' X5 B 6>
feacti on e be nedi at ed under

ngpit at’fms erk by a palladiuM catalyst such as |
RP c)2 oR P&Z(d‘ba)S usi ng a phosphine |igand such
as, BI NAP or ﬁdr;thphos, in the presence of a base such
as' CsZCGS, or NaOBu in a WO 2009/ 021696
PCT/ EP2008/ 006573 -26 hi giig@4 i ng poi nt sol vent such

¢ .
oo B AT A e A8 RS v
whaiem R RYR* MR aal B dve apdesaibewdbove and X° is a chiorine or bromine

atom, with intermediates (VII) wherein G? is as described above and Z is selected from a

boronic acid, a boronate, a trialkylstannane and a zincate derivative. The reaction may be
mediated under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pdx(dba)s,
Pd(PPhs)s, PdCly(PPh;), or PdCl(dppf)DCM, using a phosphine ligand such as BINAP,
P(Cy)s or Xanthphos when needed, a base such as Cs,CO3, K,CO; or NaO'Bu in a high
boiling point solvent such as toluene, xylene, DMF, water or dioxane or THF at a range of
temperatures from 40°C to 160°C for 0.5 to 24 hours. Alternatively the reaction may be
performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to

15 hours. When Z is a trialkylstannane derivative, Cul is added as a co-catalyst.

Intermediates of general formula (VI) may be obtained by the reaction of Intermediates (11)
wherein R', R?, R® and X2 are as described above with intermediates (XVI) wherein R*, G'
and X° are as described above. The reaction may be mediated under inert atmosphere by
a palladium catalyst such as Pd(OAc), or Pd,(dba)s, using a phosphine ligand such as
BINAP or Xanthphos, in the presence of a base such as Cs;COs, K;CO; or NaO'Bu in a



in a mcrowave oven at a range of tenperatures from
100C to 160C for 0.5 to 15 hours. Alternatively, the

wo e@gh2em may be medi at ed by a copper cat al yst PGIIEP208%006573
Cu or Cu20, 5 using a base sjych as Cs2C08, K2CAB or
Na2C(13 in a high boiling point solvent such as

o IR B AP sy B Ly KSR b BySB808 Snge o
teribeeatures bMOB0°Bety 18D fob6. Sperédionesd Thé reaqtipe mayealeo ks eerformed
in atartalcﬁ‘qsﬁﬁg%%gﬁ) iaﬁ'frﬁ%egf%rﬂ#i@r?tufré ﬁn]rqe&’d %%f?rQRQx hours.

erne es genera formu
AltennatlvalysmekreaciMana},ebb fediatadhey a eenper oatalyst such as Cu or Cu,0,

5 usn%g ﬁeog%c%t ) Cé b\&t ﬁ"“&;}atérmféoéﬁ?a ﬁféWn%@mﬁoIV% i such as

toldaﬁe,axyttén@lDMFe meesrmr dizaene by ngT wbtermperatiiess fraay 8RS to 160°C for

t ed d [
0sFESaRogf 10X clF bR PRIl SRk 4 ot cange o
tenniecaimlesnﬁmm icoogand 160%hfoad.5BbNAMoors. Xant hphos, in the

presense of a base such as Cs2CO3, K2CO3 or 15 NaQt Bu

in a high boiling point solvent such as tol uene,
10 |ntermedraeas d})IglénenadatOGnular(thlmaMSO be obtained frgen £ reaction of

Intq,rg%‘@ia (KQE@] %IR'HBQ ﬁc?RigI%Ca C@scr@be@ ddvé % lthC?MfeﬁmedTg{@s (XV)

a mcrowave oven at
whereinaRty ag -hdtc;érqnedasanbed abomnTmewotlgn ey befroediated under inert

atn}OéBF%rg &Htaspéjllaﬁluai ga‘?ael rs'ﬁbﬁ HL %ﬁ(‘g@tgf R%’(d}dég L%?ng a phosphine

atom or
hgdndtsar;hmsl BHYAR ooKahﬂ)ph@d dretheIprésenseintia pam %l)ChrmCSaGOs K2CO; or

15 Na&rBS‘ﬁ dql{;g) @I\f){;vgﬁt mﬁg%@ghﬁlﬁ%ﬁ P@Igﬁﬁé GRRi \ﬁ%@j of &oxane ata

rang® oR&nfEratQN flonNSBZINON 6002 forlQ. 3 ZMurngrreMIomnmlso be
pew%@aﬁg réyg?% gvéA %74: }a%jé Bf t%mp%?aty}@s %9194 &)Zéqg @60°C for 0.5 to

15 hours.

20 In the particular case wherein G? represents a hydrogen atom or an alkoxy group,
Intermediates of formulae (llic) and (llid) may be prepared following the synthetic scheme
depicted in figure 5

RS R
O,N
2 \jL HoN | SN
7 J
G" s
IXc
Ilic
g Rg R9
0Ny O,N HaN i N
| I
4 G‘/J\Br R* G1J\0R
IXd id

Xd

Figure 5
25
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I nternedi ates of general formula (l1llc), may be
obt ai ned by reduction of internediates of general
wo 20090294 | Xc) usi ng hydrogen and a catal yst SPCTER208/006573
Pd/C, PtIC, Pt02, Pd(OH)2 Ol Ni -Raney optionally in
the presence of ZnBr2 or Sn 2.H20 or Fe-HCl in a

S LA . W ARl oot o
aeriefﬁl fdrARMH @XOUsig I'gﬂrmfealanﬂosr catalgst GLth d$ Pdlﬁb rRMOn PRO}, £dEOH); or

S5t B oS5 2B A S U st suen
EtORd MR O TP/ S ELOH; lat apnPeBerdture@r PoC2t hdedg.OH) 2 or

Ni - Raney optionally in the presence of ZnBr2 or

SnCl 2. H20 or Fe-HCl in a solvent such as EtOAc, 10
On |tHiH Ghefstingt RterfledBteresfajental famhala((Md) wheneirbR is Iatmethyi@roup

R i L A e
and QE::EtHlygt duck&s Rnd, Pﬂ/%d?togrmd(wn’m’rml%ddey ozpumdllahri theqresence

e 5 p b al o ocess to that
OfQ}% ’U‘?‘ ﬁ?é@?ﬁ%%t’%g SBIP’e'Ftcf‘r”ﬁﬁ (%6 in Figure 1.
In the particular case that G is CR6, wherein R6 is
|nterrred 0 eneral . formyla . (lXa).
Ineegiaiesc ST ancg L enecEHAY heept el tish el é Bfinuia (xo
by Féaling n the p?EsdrRe 8P mzthdhol S20ER2N ~N / 11 F C2N ~N N F
~0 FRA OHR4 X, RA X1 | | CFR3 Xi11 X111 Ma Flgure 6
Internmedi ates of general fornmula (1Xa) nay be obtained
|ntérﬁ@matdstcﬁrgfaaédaatr?muaf(lxcg alfrrukladzsre(c&mme)rcubny available or may be
resence of net 2, 2-di or o-.2 | ug I )
prelfeiEd Bon AnaUPERUF PERrESS LAV NR Bler e By (o i
Figuehge of tenperatures from40C to 130C for 1 to 48
hours. Internediates of formula (XII1l) my be
obtai ned fromInternedi ates of general formula (X1).

In tﬂg%%ig@alﬁf L& tABYGPie GRE wheiroRtis FOF 4, mterpredimtercef geheral formula

(Xgkmiy p%hge@?%dsfp@”waein%?vgﬁﬂeié?ai%ﬁé‘%ﬁ{ BB or 15

m nutes to 24 hours. WO 2009/021696 PCT/ EP2008/ 006573

R R?
O,N _
O,N I N 2 SN ﬁ‘iﬁ\ F O=N SN

=
R Y “oH R X

Xl X iXa

Figure 6

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

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

minutes to 24 hours.
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-28 In general, internmediates of forrmula (11) and (I1V)
are commercially available. However in the particular
weawe/neesein R is a cyclopropyl group, said PCT/EP2008/006573
i nternedi ate nmay be obtai ned,s follow ng the synthetic
schenme shown in figure 7. 5 R3 A \ cI Br ~\ ~\
R2 R2 XVIIl XVII Ila R3 R3 NH2 NHZ &\~ Xs | ~\
R2 R2 XIX XVIl IVa Figure 7 Internedi ates of formula
In dehka), intadnédiatay offiaymbla (B @kl \@cere gommergiallycaviabiaple fHowever in
I nt.er medi at XVI | vel i
the RELR 3 FlerghR (i sybloprBY) ¢rdhnlealdiRRARANRI Hay be obtained
folldwing theeslintedic sEh@he phewreindigureZ7.i s a a boronic acid or
a boronate derivative. The reaction nay be nedi ated
under inert atnosphere by a palladium catal yst such as
Pd(QAc) 2, Pd2Rdba)3, Pd(PPh3)4, PdC12(8Ph3)2 or

PdCl 2( dppf) i ng a phosphine |igand sych as
Bl NAP, P( r Xant s when.neededXx Lé"‘Ease such
as Cs2C33 or Bu in a high 15\boiling point

sol vent stich asyt ol uene, xyl ene, , gr, di oxane
or THE at a rgnge of tggperaturesVfrom MC to 160C
for 0.5 to 24" hours. The reaction nmay also be
performed in, a mcrowave oven at a range of

t enperat ures Prom 100C to 160C for 0.5Rto 15 hours.

In the partj Hease wherein & repreésepti, a hydroxy
group, Conmppurds of+f&mﬂa (1-6h—-20 |may | be prepared
fol | owi ngkst he§chene depicted in Fi 8 WO

2009/ 021696 PCT¥EP2008/ 006573 -29/-9 RORRO RO 02N N
02N N Z-G O3 N _~ H2N xvh Va

Figure 7

Intermediates of formula (lla) and (IVa) may be prepared by the reaction of Intermediates
(XVII) and (XIX) respectively, wherein X% is a bromine or chlorine atom, with Intermediate
(XVI1) wherein Z is a a boronic acid or a boronate derivative. The reaction may be
mediated under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pd(dba)s,
Pd(PPh;)s, PACI(PPh;), or PdCl(dppf)DCM, using a phosphine ligand such as BINAP,
P(Cy); or Xanthphos when needed, a base such as Cs,COs, K,CO; or NaO'Bu in a high
boiling point solvent such as toluene, xylene, DMF, water, dioxane or THF at a range of
temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also be performed

in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to 15 hours.

In the particular case wherein G? represents a hydroxy group, Compounds of formula (Id)

20 may be prepared following the scheme depicted in Figure 8
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RA OHR4 O'Ph R4 GL O*Ph R4~GL OPh I I II1ld X11 XXV
XXMM RB3 RBHRORBRHRI /X2 \ 2 NR NN~\~1I R4
WO 20Rm21696G~-OH R4 - R2R4 G~ -6---Ph R I1d XXI X PCEP®08006573
Compounds of general formlagld) may be obtained from
I nternedi ates of general 5 ferrri ul / XXI XI by
frcalncnt %Aiifh frlflllnrr r'Qlr Yrird nn
}enpér uire hefi ké en 251 I\/hrd 60 for 30 mn s|to
o rs. Intér es cn‘C‘ge Sfyor mul_a (X)(%i&)dnﬁ
be llobttai med—r omlt hel reaction of I gt epqedi at es
FEn&f aloH or mul aR*{ | WPt h Int%rrr%dlat e8hof ge er & 07
fornula (11). The 10 reaction nay be nedi ated undes

in at nosphere a pal | adi um cakal yst such as

Pd(‘CAc) 2i Pd2(dba)3, Pd(PPh3)4, PdCl2(PPh3)2 or R
[1,1'-Bi s(di phenyl phosphi no) - 2.G
ferrocene] di chl oropal | adi un(1 1) (PdC 2(dgpf e
using a pRdsphi | i gand such as NﬁP R R X )
tricyclo hi ne_{ P( )3)or § when R
needed, |In_{he Ipr sence o baslke uch as| Cs2CC8i I
K2CO3 gf u~eé'n G—ihl gh b0| | irfg >b zrpzt $0l v@ntPhsuch

as tol uene, R15 xyl ene, DVF, water or d| oxane or THE at

a range of tenperatures from40C to 1664 for 0.5 to

24 hours. The reaction may also be performed in a

m crowave oven at a range Kifjurea&nperatures from 100C

to 160C for 0.5 to 15 hours. Internedi ates of general

formula (111d) may be obtained by reduction of
Col'nlbb&rﬁdﬁiﬁfi@heﬁl ffrmu(|d) emsyr b otftainedifram(Idbkrhdiates ofgeneral

tal yst . such P oC an
fnrrpde(éggﬂ h\lrlrﬁgm af \AnlhyfrlIlu rg‘?{-aelhggmd%/%cfﬁgmp{ Se;lsurenﬁj(;:%%g?n 28°C d

O@szomn@égﬂcﬂzw&rar Fe HCl in a solvent such as
Et OAc, MeOH, THE or EtOH, at roomtenperature for 1 to
24 hours. Internedi ates of general fornula (XXVI) may
intéiencalitéy sfednkrad forinbia (XXXt manbebbtabet fioer tmedeadtion obf

mgEreis LA A A Sl L B gt 1. e
redefidr M3 BeMéisted Ainderdfert atmosphere by a palladium catalyst such as
Pd(OAC),, Pd,(dba)s, Pd(PPh;)s, PdCl,(PPhs), or [1,1'-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(lt) (PdCl(dppf)DCM), using a phosphine ligand such as
BINAP, tricyclohexylphosphine (P(Cy)s)or Xanthphos when needed, in the presence of a
base such as Cs,COs, K,CO; or NaO'Bu in a high boiling point solvent such as toluene,
xylene, DMF, water or dioxane or THF at a range of temperatures from 40°C to 160°C for
0.5 to 24 hours. The reaction may also be performed in a microwave oven at a range of
temperatures from 100°C to 160°C for 0.5 to 15 hours.

Intermediates of general formula (Ilid) may be obtained by reduction of Intermediates of
general formula (XXVI) using hydrogen and a catalyst such as Pd/C, PY/C, PtO,, Pd(OH),
or Ni-Raney optionally in the presence of ZnBr, or SnCl,.H,O or Fe-HCI in a solvent such
as EtOAc, MeOH, THF or EtOH, at room temperature for 1 to 24 hours.

Intermediates of general formula (XXVI) may be obtained from the reaction of
Intermediates of general formula (XXV) with Z-G', wherein Z is a boronic acid, a boronate,
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trial kyl stannane or zincate derivative. The reaction
may be nedi ated under inert atnosphere by a palladium

W@ 200809896 such as Pd(QAcl2, Pd2(dba)3, Pd(PPh3paI/EP2008/006573
PdCl 2( PPh3) 2 or

[1,1' - Bi s(di phenyl phosphi no) ferrocene] di chl oropal | adi

trialgﬂ%lﬂnrgaéwe&E%ﬁg%‘e?fl cyWexy%écﬂosp g‘i & hQé‘ﬂHert

atmisspchpbpa patetiumeathtydt siich ashied @P@@Hdéd-’@ﬁ ;such
Lo R S RV A >é§%&%b@“%é"gg'“ I ane

(PdGL,(dppHBCM), asinga phosphinesigaed stich as BiNAfIntdgydohexylgimsphine
24 .h
(P((g\a?)plbﬁpétao(?pﬁ m@eﬁ.lur ?83%5@ tHe V&‘é&ér}%@ oﬁ%as@gé% RECs,C0,, K,CO; or

Na(D‘Bmmﬁé alghrteslingrpoint 560Ettsuch @6 @ludre; xﬂer;'r,e {RMA, 5vateeredioxane or
n the

THEata (Pé'??\?é eln&uﬁlra ures E\“Eﬁg%%toﬁlsdogc g%rtd(; % ﬁJ ?W h&fré‘nﬂ%r}%actlon may
als@Bé pétathd it assictonate Bvérsata winge af enweratumfm@ 190fCgo 160°C

ror o S5 P T he el A bl £ A RBRTL g 9&% o

added el ¢v- dft&dlyitr pthé Ipertlcelactasmmtfz is|aincate derivative,ghis |s

P"e&f@%ﬁbﬁt“ fonah}?aéogegé%r# wi@%éh@g g;n ? gl Ionbteggene or

DWP of i 5 as CS2CGE3, K2CO3 or A92Ci 3 in | a

' I¢
OB ebiue nih 4R e R o betenionr
lnteameaubtesron atherel fprmcla cwn)emtrcmmtmqmndsﬂntthﬁeprpsmf a base such

i.on.of fopm % oL L ii3he benAncd: oy bi C
as %(E%"d’“ ‘yu%t‘l’é‘bgzb’é’a(‘)'bf‘ |"nedL 3‘“01 I°OW| ng the synthetic

terfehuatone tehoven 60°Cangut28°C 26 Bto 2ROV 021606

PCT/ EP2008/ 006573 -31- RO OOH n no5 H2N, /k. X2 X2

RaOG-@ IlIl RLR RL-\R Ilbllc OORB R OH s
In dRsaltehdBive NrddeblureQcdinpoundhsl of Nid2presexitirretionrof fermula () wherein R

is a carboxylic acid, may also be obtained following the synthetic scheme shown in figure
9.
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Compounds of general formula (l1b) may be prepared by

hydrol ysis of corrpounds §f 5 formula (la) or (lc),
gin R, R2 R4 and & are as descri bed

group. When R5 is a nethyl

ol ution of sodium or

in a solvent such as ethano
tenperatures between 20C and 70C

fqr 1to 16 hour &2 V%e R5 |s a tert butyl group, the

hy&roly3|s of ueonpound o kdc) may be ru

undg acidic conditions usi ng trnfl oroacetlc gy r R?
ydrogen OchI ride in as
ghines omet hafel} THE or mge of

‘ Oyﬂgand 8 Rfor 30 mnutRés \9 ;1

formula (la) may be

obt§| ned b§" t =4 eac \f\ internmediate (I1c)
wH¥t ei n X2 |S@ descri hove, with intermediate
(111) follow ng the ¥ne prcbcedure 15 depicted in
fipgure 1 for obtaining conpounds of forrmula (1) froem

internediates (11) and (I11). Alternatigely,
conmpounds of general/ formula (Ia) yX be obt ai ned
b e reacti on® t er nedi Jh? ‘ﬁ
deate (V) olﬂ ow;,:gg t he prRc&d d&ni ct
gﬁl/e—s——-fo ini oamjzgqmdé of Yormul a, \/k
R/f*Na\@ i it er nedha‘f\e%\R( 9) b () 3 WO 200970216961/
PCT/%&P2008/ 006573 232 I nt efiedi ajes of fornuR& e Aot
angy (1've') may bq\{obtal ned froiminternediate (I b

and (I1V/b), respec |ver in theresence of an aci d
such as HCl or H2SO4 in a migukegt such as

OPNE _>ﬁy| gr oup Q(z aqu
fse

Compounds of general formula (Ib) may be prepared by hydrolysis of compounds of

5 formula (Ia) or (Ic), wherein R', R? R*, R®, G' and G? are as described above and R’ is a

10

15

C1. alkyl group. When R® is a methy! or ethyl group, an aqueous solution of sodium or
lithium hydroxide is used in a solvent such as ethanol or THF at a range of temperatures
between 20°C and 70°C for 1 to 16 hours. When R’ is a tert-butyl group, the hydrolysis of
compound of formula (Ic) may be run under acidic conditions using trifluoroacetic acid or
hydrogen chloride in a solvent such as dichloromethane, THF or dioxane at a range of

temperatures between 20°C and 80°C for 30 minutes to 16 hours.

Compounds of general formula (la) may be obtained by the reaction of intermediate (lic)
wherein X2 is a described above, with intermediate (l1l) following the same procedure

depicted in figure 1 for obtaining compounds of formula (1) from intermediates 11y and (Il1).

Alternatively, compounds of general formula (la) may also be obtained by the reaction of
intermediate (IVc) with intermediate (V) following the same procedure depicted in figure 3

for obtaining compounds of formula (I) from intermediates (V) and (V).
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met hanol , ethanol or di oxane at a range of
tenperatures from25C to 110C for 1 to 48 5 hours.
w@opometls of general fornmula (1c) nmay be obt aPCEEPI9Y8/006573
the reaction of internmediatg,(IVf) wth internediate
(V), follow ng the sane procedure depicted in Figure 3
for obtaining conpounds of forrmula (1) from
internmediates (1V) and (V). 10 Internedi ates of
intefraB@aiek of frmuladii€) ad (Ve yndyebeotittained ttofrintermediate (llb) and (IVb),

I nternediates (IVe) in.the [ . '
resRR VR Lactesaten et AkAgl Siih B B s Ahfiehlyen =
meth@Ad e6tRAny @8 dioRkete\etearahGe ahttmpeatutes fiper 25°Grte.110°C for 1 to 48

ini-%my be _~a.. ...J G- ..L.. ...li.,Lo /1\/, 4\
hou$, the 15 internedi ates of general foi iiiula (iVe)
|~ay UC UUtain ICU 11lomi" er,Inediate \, Vd) in

of dj-tert-

e
wittsRler@BliaiGh, faioveihd dieodame plovedee delpicted am Bigetend frg obtaining

congignds pffosiORG e BOTTRABITA ARGLVES gener al f or ml a

(1'vd) may be obtained fromlnternedi ates of general

f or nul | Vb) jn th f.tri i '
inegeniptepioposab B RRRRES oflash oL MGREaRES ()i the
preb&iHeast AlalBHz $n bebhertrsuzb @s amthaf 0o ethariol aba Pandeni tempgratures

t he Bgti%ul ar, case ttpat Rl is -CF3, Internedi ates of
betyes Par aPG AT MY Say be 25 obtained fol | owi ng

the synthetic schene shown in figure 10. HO OORS H \k
 NHzZ N O H NHz Y. | NO.n, |\ ~ .Q k3G B2 FE3C BRI EuC QO R8(a the
INIGRAEARQROT GRNKIR! 'OXRME W ' Hitgure™ 10" 30" I"'nter medi at e:
pre?énc@&ﬂ@i&_ﬁﬁrt-iﬁtﬁ?lﬁ?ﬂb?nétb‘d%})1 ,1nw$|'tFtFJt®MMNq@mammthanamine ina

nt er nedi at es .0 or |
co s e Al oo e P O8RS frlerlies
betfeby e51C X 20008/ for2 6924 REIrs EP2008/ 006573 -33 such as

et hanol or nethanol at a range od tenperatures between
70C to 120C for 8 to 24 hours. Internedi ates of

IntégifRAlads dfgenblafomial (Vdyayayte aisinedizomflntermediates of general

Inte di ates of gepgeral for . - .
formulg M ey gt s o frfbrsaget ol brtrihbbdcend Bhycride at  range
of tehipBiatires bdtween 25°C and 70°C for 1 to 24 hours.

in the particular case that R' is —CF,, Intermediates of general formula (IVc) may be

obtained following the synthetic scheme shown in figure 10.

v HO OORS
H
N N -0 H v AN
e (YT NN O
F,C E.C < © J o FsC
2 3 3 2
R R? FsC , R
R
XX XXI Vg

XXi11

Figure 10

Intermediates of general formula (IVg) may be obtained from Intermediates of formula

(XXI1) in the presence of an inorganic acid such as HCI or H,SO, in a alcoholic solvent
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hours, in a solvent such as ethyl ether or THE at a

WO 2009021696 t enper at ures between -78C to -40. PCT/EP2008/006573
I nternmedi ates of general foryula (XXI) nmay be obtained
fromInternediates of general” 10 fornula (XX). The

reactjon na e carried out,in t )
sudyan ehanil PR BoAL nciry EihpefuBs BRERRS Rop gy for8 o
24 Rdursoom tenperature for 6 to 48 hours. In the

particul ar case that R3 is a tetrazolyl group,

conpounds of fornula (le) my be obtained foll ow ng
IntdrivedByest degéreraldomntta {XXNmiag Hei ghtaieed froml Ht@mediEtes-of\general

oo RO G R BT b i i o
trin%éﬁﬁethﬂ%nedia;r?ﬁné deFEfZJbbh‘ﬁg YOR4or®.5 'te 3@dUrsY iFageivent guch as ethyl
S 0 eneral f.ornmul | e oObt ai ned f
oA g5 B ity P p A iy o0t e from
react id_on may bg carried out in the presence of N3SnMe3
SR oAt SAhp PR 5 LA B gerer
forﬁg@ﬁp@@@%h@g%dgﬁbg\mm Be @a@eti ul irb0@ prese®@ ofodid@d-butylcarbonate
ours. 96 PCT/[ EP2008 3iat
anq pascite PLFER OLNAQE AL FSE TR R “S S B
obtai ned fromthe reaction of
In the particular case that R? is a tetrazolyl group, compounds of formula (le) may be

obtained following the synthetic scheme shown in figure 11.

R9
CN H,N
2 \N
25 |
| Ré G a2
/
1
R \R"’ mn
CN R
XXl H RO
\ ' N _— H SN
| ~ 2 | N
CN R! /\ 4 G! G? 1/J\ 2
R2 4 G G
NH
| N 2/;9 XXV
le
= X4
R /\ SN
2
R l 1/J\ 2
XXIV R¢ © G
v
Figure 11

Compounds of general formula (le) may be obtained from Intermediates of general
formula (XXV). The reaction may be carried out in the presence of N3SnMe; or sodium
azide with NH,C! or BusSnCl in high boiling point solvent such as DMF or xylene at a
range of temperatures between 100°C to 150°C for 20 to 120 hours.
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I nternedi ates of general fornmula (X XI'!!), wherein R1,
R2 and X2 are as descri bed above, wth internediates

W@ Rdobp2160é | owi ng the procedure depicted in fi gRECHER2008/006573
obt ai ning conpounds of gene3r4al formula (1) from
intermediates (11) and (I11)7 Altermatively 5

ool 3 AT At B Bon o

!ntdé@\@ﬂi@ﬁis cff@éﬁbﬂaafo(ﬁ(ﬁ‘!b\(}(\,’(“wwgse-n RR1R%ant R2areras described above,
i I e i t [ h
it g A0 Seatd (et LA g tled Pl M b

corﬁéounue aegaieréldbmla(m fra,mf.mtenmednates (R dind (i3 Alteymativgly

t Vi
Intefneniates.of OB e e TR, B80 B Bl A e\ febtion of
Int&HARHRER dlgeyeaVvrhalal (XXI\Hpwberein R'nantd? aarasuteatrmedca@gee, with

when & | cycl o
o BBtz Vot 2 bERE RSP ShOHB 1 REbgmnagermpounce o
geritAlgsmn e D) bradntermediatgs (@) aridl (IM)~4 Br \ Br ,B ,O>--Br
VOV--v XXXIITI XXVIT XXVII1Il Viii 15 Figure 12
Intermediate (VIIb) may be obtained from

IntekmidERIe: d-geyielabfurapXYhewzern £ 200/GF hje asddsieabed above are

colmaicaly @valizbie. sowsver o the RerisHiarsase Wiep 545 3 PSR Ipneny
grduﬁnﬁ:))d inksHearippinalpBl obteinedXBliavibg e syothetiascherenicted in
h boiling point solvent such as DMF or DVMSO at a
flgwgﬁ de of tenperatures between 130C and 180C for 45
mnutes to 24 hours. Alternatively the react\on may
be carried out in a mcrowave oven. \/ ¢
1-bro IE)3 cycl opropoxybem eng 5XVI 1) nay—b‘e\&g ai_red o
= rormgg (XXX TY angy br onocycl opr op
) it presence of pase such as Cs2CC8 ¢
€8 in a high boiling point solvent such as DMF or
at a rangg.gf tenperat (between 130C and 1waC
for 6 to 24 hours. Alternative y the reaction may be
carried out in a mcrowave oven. 30 In the particular
case that & is a -NR aRb Figuwred2 conpounds of formnula
(If) may be obtained follow ng the synthetic schene
shown in figure 13 fromthe reaction of WD 2009/ 021696
IntEHnEdEIR 00 i) GyEE30btaiRed froiner-bredio-eycladropmegberadene (XXVIII) in the

DTS RN et M

a base such as KAcO in a high boiling point solvent such as DMF or DMSO at a range of

Br

5

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

reaction may be carried out in a microwave oven.

1-bromo-3-cyclopropoxybenzene (XXVIIl) may be obtained from 3-bromophenol (XXXIIt)
and bromocyclopropane (XXVII) in the presence of a base such as Cs,CO3 0r K,CO; ina
high boiling point solvent such as DMF or DMSO at a range of temperatures between
130°C and 180°C for 6 to 24 hours. Alternatively the reaction may be carried out in a

microwave oven.

In the particular case that G?is a —-NR?R® group, compounds of formula (if) may be

obtained following the synthetic scheme shown in figure 13 from the reaction of
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RRRam~Rb RB RO NHN xxx NRLIT I , I I a GRa
R RRLRAGNRIb R VI If 5 Figure 13 The
WO e@gh2iem may be medi at ed under inert atnbsphePer/Bp2088/006573
pal | adi um cat al yst such as gp_( QAc) 2i Pd2(dba) 3,
Pd( PPh3) 4, PdC12(PPh3)2 or

bt AL RERIARP AR e o iy pyermees o

gengdalngmiula8obOG( 2, 6 10 dii sopropyl phenyl )i m dazolium
chloride, in the presence of a base such as Cs2CG3,
K2COB8 or NaQ:Bu in a high boiling point solvent such
as t@buene, xgiene, DV, ter_or dioxane or THE at a
rangg of Henperatures from to 160C foR’ 0.5 to B4

. i on may al b be performed infa
m k 0 t ahrange %E‘ ﬁiratur om OCJLO
&?21\5(5 ours In the partlicylar case a
%hat & i s&a t et r ahydr oqui nol i nyl ; & e
conmpounds of forrmula (1k) nmay be prepared #y "
reducti on of conpounds of general fornmula (I fv\,herei n R
Gl-& is"a quinolinylamno group (Ij) using hydrogen
and a catal yst such as Pd/ﬁuf’t.hc Pt 02, Pd(OH)2 or

Ni - Raney optionally in th ce of ZnBr2 or
SnCl 2. H20 or Fe-HClI in 20 a solvent such as

uor oacetjc
Th%{ﬁg‘lloré{nay gr{peq %%pgjpg u‘rraiéerjt ?trﬁ&?q?re%ﬁgﬁy@%ﬂé—l oth as
Pd{@Ad)}, Rak@bay, PRBPRE).,, FBIRIPPhE) N1 ]('- Bts(cmhenvlphospmnm

fer?ﬁé@géﬂ@p@&ﬂ%kﬂ) P, @Rp It Wirg2E8R 2,6-

diisopropylphenyl)imidazolium chloride, in the presence of a base such as Cs,COs, K2CO;

or NaO'Bu in a high boiling point solvent such as toluene, xylene, DMF, water or dioxane
or THF at a range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction
may also be performed in a microwave oven at a range of temperatures from 100°C to
160°C for 0.5 to 15 hours.

In the particular case that G'-G? is a tetrahydroquinolinylamino group compounds of
formula (Ik) may be prepared by reduction of compounds of general formula (1) wherein
G'-G? is a quinolinylamino group (}j) using hydrogen and a catalyst such as Pd/C, PY/C,
PtO,, Pd(OH), or Ni-Raney optionally in the presence of ZnBr; or SnCl,.H,O or Fe-HCl in
a solvent such as trifluoroacetic acid, acetic acid, EtOAc, MeOH, THF or EtOH, at room

temperature for 1 to 24 hours as shown in figure 14.

H H
X NS N

| B
R! ,\/RZ WS R R

b

Figure 14
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-36 In the particular case of conpounds of general
formula (1h) and (1g), they may be obtained from

wo paoeoemelé at es of general fornula (XXla) and (POI/BP2008/006573
respectively as shown in fl%re 15 R3 R3HR3 Br RH
chrJ> (]\IHNR'RR‘ -. R/ Ral | +

In trﬁgp%? g,HarF@Sﬁ O\Bg?\'r%p%fr{ds%f g%ﬁrall fXMaj M[ Hgg n%Q)(/I #& obtained

fronh {ntermeBiates ef el formekciXXée) a0 (XXt aesrestivgly £8 ﬁhQM"a'" figure
15(Ih) and (lg) may be carried out by reaction of a

phenyl boronic acid under inert atnosphere by a
pal | adi um cat al yst suth_ as Pd(OAc) 2, gs Pd2(Bdba)3

PU( RRp35'4 N8 2( PPhd) 2Ngr~ 0 L
' iBi g@heﬁyl pph®+ 10—'9’6@/ j;;N + j:;k
gocerfe] j chl or 8pall a&f un(11) ( (rdp
XXIb

usi®ng a ph ine | |ganQL(X$?ﬁch as Bl NAP,
¥ i cycl ohexyl phosphi ne (P(Cy)3)or Xan{hphos when
needed, in the presence of a base such as Cs2CQa3,

K2CO8 or NaO Bu in a high b0|I|ng t 'blventsc
as toluene, xylene, DMF, water or, or TH
range of tenperatures from 40Ct 0. 5 2
hours. The reaction may al so be perf,qF L in a

m crlg\(/)\%vfe oven at a range of 15 tenperatures from 1OBC
to or 0.5 to 15 hou er medi at es of general
formula (XXl a) and (XXl b) Fit ré i obt ai ned from
Interrredl ate of general fornmula (XXXVI) by treatnment

ol ST DA R A a8 oy bt o

phenyt borosid aﬁidmndbhmeneaanbsab\areatby eoalladttem natdlyat sish@s Pd(OAC),,
ner r

P i PO Sevr A5 PAnR L i R e ShgRsBhindE ey

ferreaéneldithionopaliadiys(l) ﬂf&dmz(dspfmmm@};mg @rphedpliide sgad such as

qujlﬁiglﬁggkgpggyirﬁ%gbgﬁe gbg%gggor?ﬂagﬁh@?s W&Q@%Ee%%?&nce of a

badéasdcBlasiCy,00k i KT G @ir INatBypini antigs bbiﬁrm]poistéﬂive@i; such as toluene,

o e B FE0B P R Bl o

0.536 28 @dQis. The renction sy laésoger fesformaed ina miarpwaveeues abagange of

terqp@r%g g%pg%o%etm%b@é Porr%ss tfo 1%FHOU;ISOOC to 160C for 0.5

Intermediates of general formula (XXla) and (XXIb) may be obtained from Intermediate of
general formula (XXXVI) by treatment with POBr; in dichloromethane at reflux for 2 to 3
hours. Intermediates of general formula (XXIV) may be obtained from the reaction of
Intermediates of general formula (IV) and Intermediates of general formula (XXXVHI). The
reaction may be mediated by a palladium catalyst such as Pd(OAc), or Pd,(dba)s, using a
phosphine ligand such as BINAP or xanthphos, in the presence of a base such as
Cs,CO0s;, K,COs5 or NaO'Bu in a high boiling point solvent such as toluene, xylene, DMF,
water or dioxane at a range of temperatures from 80°C to 160°C for 0.5 to 24 hours. The
reaction may also be performed in a microwave oven at a range of temperatures from
100°C to 160°C for 0.5 to 15 hours.
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WO 2009/ 021696 PCT/ EP2008/ 006573 -37 Conpounds of
general formula (I1), (IV), (Vil), (Mla), (ViIl),
W@ iopp2160d Xb) , (XIV), (XV), (XVI), (XV1il, ~XVHAWEP2008006573
X, (XX %, [liib\, /1Vh\, (Olii\ (XXI"A /X~Y%\
IXRALTN XTI FXXXETTN K) kI and (XXXVIT) are

commer ci. al | i l.abl.e i | o
cotiggene! SragreCyMagRnEoal TS o0, B (B, Q. oo,
XV, {XVID, (R, 90t Hiss aBvif COME, COtEh GREY), GRXYhgXXVIT), (XXXII),

. e and Of . \ ' S

and (RS} 8% Ao i) BralRbl AL Brafies 1By el dhiona

synthetit uditingisPrirepdy ktoveninEkeapl es (I nternmediates 1 to
74) which do not limt the scope of the invention in

any way. 10 'H Nucl ear Magnetic Resonance Spectra were
The Sthedesl obtheaokpounds dhe invgntROCaNdgi e intarmediatesifeiuse therein

Resol uti o S r.e.f
are g Py TR onE e Bl o ¢ 1Yo s PPl Txamples
(Intdeedidte Mt B¢ wiibh do seplamitithesasparefitbe givealioreid anysiayg a
Wat ers 2690 system equi pped with a Symmetry C18 (2.1 x

10 nm 3.5 mM colum. The nobile phase was fornmc
'H Ra¢ldar(Maghetit Resananmei Specia Wend jecordet vareoV arfagdderrcdry 200

R

masgpdctrbmbtett@isimg ES|aonizatioa. The ehmemategraph@ sepakatipns were obtained

... . wat 1000 )2 i it 3l i i 0
usi & PHRIFRESR Ui bR g el o 40 i 3 ik
coltfnn. T thbbi@5sihast wRis fdimec meid (@4 Ml r amimoniat (Orfembk maskanol (500
L two,inj,ecli ORSAWAS /&y DL Nenrmi NS d MW LA € WaS:; mL) an
PP VP SEYiGh Vol T s 5 i i of Ry 5gn one
water (00 nelr(alratitiglyshEminerith @%Iof Bethed fram hdo ARYe o in 6.5 min,

ancr ﬁggﬁﬁg: %%@%ﬁhe%ﬂ@?ﬁ%n (ﬁfnel t{gt\ﬁééﬁemo%ﬁﬁtions was 1 min.

Thé bW eaty WaS-0(4 miLfrhinoTeriefdiion polvindiwas - mieroliter. [Biode array
2-Chl oro- 3-i odo- 5- ni i dine A mxture of
Ch’SE“igg"&{a%'?H’Ffer% 'ﬁ?ﬁegi""%?g@}é '(37.60 mol, 10 g), POC 3
(86.47 mmol, 7.94 mM) and PCI5 (48.87 mol, 10.2 Q)
for 45 m nutes under argon
PRE?méﬁggﬁwgﬂ%gxture was cool ed at room
Syiithegie vilhtermediatasr ed sl owly over iced-water 30 and

extracted with dichloronethane. The organi c phase was
'"tﬁﬂ%?f@a‘e th water, NaHCOB
H2N

| ~N

7

CF;
6-Phenyl-5-(trifluoromethyl)pyridin-3-amine
A. 2-Chloro-3-iodo-5-nitropyridine
A mixture of 3-iodo-5-nitropyridin-2-ol (37.60 mmol, 10 g), POCl; (86.47 mmol, 7.94 ml)
and PCls (48.87 mmol, 10.2 g) was heated at 140°C for 45 minutes under argon
atmosphere. The mixture was cooled at room temperature, poured slowly over iced-water
and extracted with dichloromethane. The organic phase was washed with water, NaHCO3
aqueous solution and brine. The solvent was evaporated and the crude mixture was
purified by chromatography over SiO, eluting hexane/DCM mixtures affording 7.32 g (yield
69%) of the expected product.
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aqueous solution and brine. The sol vent was evapor at ed
and the crude m xture was purified by chronmatography
WQWP/0B60R2 el uti ng hexane/ DCM m xt ur es af f or di PGI/EPBO8/gP6573

(yield 69% of the expecte product. WD 2009/ 021696
PCT/ EP2008/ 006573 -38 'H NWR (300 MHz, CDCI3) S ppm

[ t r§ éMBt(?’PW"bZ giqujﬁ(@ﬂ%% ;g)gé)y(lsi H-l)zgql%égo{@chl enck

tube, a m xture of 2-chloro-3-iodo-5-nitropyridine

17. 58 |, 5,00 t hyl
B. 2(292|-°Eﬂ'51r'!‘T1i}mEﬂ’%'-(tﬂﬂ‘CQFP&)SPUEB%H}%I )acetate (8.79 mol,
In alschiznek Jubng nidktlre( & 26¢h|6rat8-iod6-55nitrayridine w:w #0nat] 5.00 g),

meﬁ@,%ﬁ@%ﬁo 5. fgﬂuégg%ﬁfgﬁyiﬁm(;?q%f&@o@nﬁ% o3 {Igﬁ{"gfé mmol, 0.5
g) iITOME (3 rﬁ% Wak heagdat det wne Holes uridet argenmosmaa Alkthyl 2,2-

oS e Rl e S LS, BB S BB v

hedted 8 70°Ch6r 18 K6lEs. nFHétSUI\&nV\WSS pudpotated| abcythbfbrude mixture was
chr omat ogr aphy over Si

el utin ith Xa
extracied hebycely ?tBV'cﬁcﬁEftﬂa'i‘g glef ;\[ '@‘% %%Xturgfw atlgﬁ{e expe%t ed
chreﬁ@%?éphy dvlei\mz(e’ﬁﬂmgwm he&cBX3/BE MEmixpures 8 @dings, 191g Hjield 30%)

OftBe@ﬁH"%ﬁth’ @'052'?t| f1 uor omet hyl ) pyri di n-3-amine 15 A
m XWNW@ 300 MHz, CDCls) § ppm: 8.82 (s, 1H), 9.41 (s, 1H).
oro-5-nitro-3-(trifiuoromethyi)pyridine (5.25
n| mbi, 1.19 g)%, LnrDr2 (1.05 nmol, 0.200 g) and 5%
c. BlcHidr- 5%nf§§rdﬁﬁ€lhyl59n§ﬂ\ -Mamine et hyl acetate (50 i)

was stir hours under hydrogen atnpspherge a
Annn@re;aft%plygqo Svairorg- ltt'féwé‘a“%‘PY')PdHB'”Fh%‘gb‘l"l'%l Wel . ZriBra (1

mn‘ﬁ? %‘ﬂ 4l 4RPTRE) ?téﬁ’ﬁﬁiol oHeg)Siletignacatate (G0 appwas stitred for
fordi

20 2gursmnm§dgqegp%)|§m§1%sm%g}rﬁ%fa‘§al masglltg@d@gsandfﬁ?_ﬁ/%hd was

wa%[neqqsw% waA’né’& echmﬁZT KeSsolenitivas ellaporated affording the expected product
rono-3-(trifluoromethyl)pyridin-2-yl)acetanm de A
(O%SIXJ¢|@98?/<’)6 chI oro-5-(trifl u o romethyl)

pyri (BM8D-dBlopmP6 38 (B9, 184)d7.30%, BN, 7.91(s, 1H).
acet'?t%%‘s?@(l\gﬁﬁﬂ?m &mgggl ed tu(be ms hegﬁ ed at 100C
overni ght. The crude m xture 25 was poured into ice

D. %%romggﬁwﬁmhwgpyh% .'le)(!cbfén'aaé agueous NaCH and

racte

he sol vent was re der, .
A miatine eti6-ohlorss Sr(tefiasomethybay Blinsgaming §7% 'Bfnoz %%%9'3 ahd 30% HBr

in %%88 ag@g@ ‘ﬁgg@ a8§é%?é96‘71hgg/oﬁr§!s/h¥§leﬁlﬁ €000 ovediidhtIBhe crude mixture

walshpoeredietoyice water.ithe ptoyasrast WP)W'WN adygoys yNant and, extracted with
Cl_wt a schl enck tube, a m xture of

5- brono-3-(trifl uoronethyl ridin- ac m_de
TheaoWent was remo(ved under reduced p);es)s%%/e to afford 0%8 (gi‘% of yield) of the

| =4
J

expected product.
ESI/MS (m/e, %): 281.96 (100.0%), 283.96 (97.3%).

E. N-(6-phenyI-5-(triﬂuoromethyl)pyridin-3-y|)acetamide

In a schlenck tube, a mixture of N-(5-bromo-3-(trifluoromethyl)pyridin-2-yl)acetamide (2.40
mmol, 0.680 g), phenylboronic acid (3.22 mmol, 0.392 g), cessium carbonate (6.87 mmol,
2.238 g) and PdCl,dppf.CH,Cl, (0.24 mmol, 0.196 g) in dioxane / water 3:1 (20 ml) was

heated at 110°C overnight, under argon atmosphere. The solvent was evaporated and the
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mol , 0.680 g), phenylboronic acid (3.22 mol, 0.392

g), cessiumcarbonate (6.87 mmol, 2.238 g) and
wa@vpzispd . CH2Cl 2 (0.24 mmol, 0.196 g) in di OXBGEEP2008/006573

water 3:1 (20 m) was 35 heajed at 110C overni ght,

under argon atnosphere. The “Sol vent was evapor ated and

“e'%ﬁfs%’e%?éu%ﬁ%&veg%5@’?008’59@?@5&3%&36@&&E@Eéscﬁf?fdmg 0478

MOt yidld) oftes erpdotedicangpdind78 g (71% of yield) of the

engéh@g)gm?%gﬂu??q 15§ d(!llgt EST )epy(:/? di ﬁSg élmQSGO?% a5

sol ution of N-(6-phenyl-5-(trifluoronethyl)

i di n-3-yl)acet 1.68 mml, 0.280 in
F. é_@g{\%{%g*t’@ﬁﬂq e P&%‘ﬁ%‘%{?é“ R&oH (5 m) Wag) added. The
To B’lslSﬁJtidSreowﬂéiGJpﬁaﬁM (&riflubioddathyiypyridnBeyasetatiie {@8/mmol, 0.280 g)

o ERIh gl Sl AR TR G S g 1o

for @thoMiseTRg selferiteasaspectd dhepidduastset 4108 &Rl éMactan with CHICIs. The

N Lo YR R —

t ubesI/AS Tk, 96 )e 288 (R0%ND- 3- net hyl - 5- nltropyrl di ne
(4.6 mol, 1.0 g), phenylboronic acid (4.6 mol,
0.560 g), Pdd 2dppf.DCM (0.47 nmol, 0.4 g), Cs2C33
Intérhvedtater®ol , 4.5 g) in a dioxane/water 4:1 mxture (18
m ) was heated at 100C for under argon
at mosphere. The sol vent, Wds ed and the crude
m xture was extract edz%et 3 and et hyl
aﬁetate The solid residue was purified by 20
chr omat ogr a over . Si 02 eluting with hexane/ et hyl
A §letne Ty B eR BTG ng 3- ot hy)! - ’
In 5 Sirldrek 2uBée 8 YhpaUré difNBbidn®S-ntsthySeditioFitlineagt. Graprool, 1.0 g),

MG PNV R e

mnsol "85 9y lin 2r dibidrféf\ﬂatéheﬂyrlnmme di® enl) wast Beated|at 10095 far) 14 hours,
and Pd/ C 10%

hanol ' .
e g e o vy el bR S e ves
extYe_%t‘Pehd fbéw@érfﬂmaéf @r_ﬁ dthye acdtatd. t Treugiulifl urdsidusasvesd purified by
W warm e t
cnietesr R et e o) el e PR 4rhe o mein

5-rfttd2ipRen d))ﬂWridmeQ@MS@tymm%msxmajbesroaindt af fordi ng 0.65
g (EI el O%‘yo%#t@l d product 30 "H NWR (300
t¥e 8yesh 6.90 (m 1H), 7.30-
7.50 (m 5H), 804(m 1

B. 5-Methyl-6-phenylpyridin-3-amine
A mixture of 3-methyl-5-nitro-2-phenylpyridine (4.43 mmol, 0.95 g) and Pd/C 10% (0.1 g)
in ethanol (40 m!) was stirred for 16 hours under hydrogen atmosphere. The catalyst was

filtered off and the solid thoughtfully washed with warm ethanol. The filtrate was
evaporated and the crude was purified by chromatography over SiO, eluting with
DCM/methanol mixtures and affording 0.65 g (yield 80%) of the expected product.
'H NMR (300 MHz, CDCl3) & ppm: 2.29 (s, 3H), 6.90 (m, 1H), 7.30- 7.50 (m, 5H),
8.04 (m, 1H).
ESI/MS (m/e, %): 185 [(M+1)*, 100].

Intermediate 3
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ESI/M5 (me, 9%: 185 [(M1)+, 100]. Internediate 3 WO
2009/ 021696 PCT/ EP2008/ 006573 -40 HZNN O
W@G2000e%e/ - 5- phenyl pyri di n- 3-am ne A PCT/EP2008/006573
5-Ni tro- 3- phenyl pyri di n-2-o4b In a schlenck tube, a
m xture of 3-iodo-5-nitropyrirdin-2-ol (7.52 mmol, 2
g), phenyl boronic 5 a0|g (8.28 mmol, 1.01 g),
PdCl 2dppf. DCM (0. 75 m’ml2 \ﬁ/%r\g) Cs 2008 (22.56 mmol ,
7.4 g) in a dioxane/watert4: L mxture (26 nl) was
heated at 100C for 4 hours, Tnd&r argon at nosphere.
The sol vent was evaporated an”d the crude m xture was
extracted between water at hyl acetate. The
organi c phase was evaporat eth-and t he crude was

affording a solid that was

€ fom] ”reé‘irr‘\gf-
GMF#F X¥rsBeP¥ PRI P nder vacuum 10 over ni ght
A. @Nﬁr@fﬁbmwbyadlg A-d4% of yield) of the expected

In a($ﬁ?1(ljeg1’:{f tub;a einwﬁu%e 9@3 Mq,ﬁz %%g@bg g’%anﬁgfl%ghfh?ﬂylboromc

ac.cié(ﬁsBmEﬂl J B! Q)IHPECIZ%pf DaM (P ammmouons]g) C3£ 05 (22.56 mmol, 7.4 g)
r ono- t r.Q- en
in %dmgqedwgtebﬁt mf}wei g&nn'é \&% bgétgg %Pxé T&re4 QTo[g 3 ugder argon

atrr{oé Hete " solGertSwad évaplocbtedDBn& tedcriide mmigture was, egfiragtad between
eat ed at 120C fo

haur h r
Watﬁblﬁn@d ethy} Bgetate, if‘ﬁr%rga?'cl S%as-g a§ %{g?) %}5 exr?jr gﬁgetsé:élUde was
ehdedaMnetiz@obafierding plsatic thmgva:trﬁlltededanﬁ anshfigst Hader vacuum
affordln 20 0 ed product.
OVEZ@QTW“NN%{‘Q 33%(99 ﬁ\/%’l dﬂi‘d‘%ﬁ he E’E)De%‘ﬁ%@&fa 761 (m 5SH),
8. 34 UWR (JEB@ MAz HZDCAHD ppmQ. 7191 { 054 1m2. 30, B -17. 1§ (m2H), 8.26

2- Met hoxy- 5-ni t r o- 3- phenyl pyridine A mxture of
2- bido ). 844 5 8- phenyl pyridine (0.72 mml, 0.2 g),

2- CES!/MQRHW'%%Q% §VB1),290].
tetramet hyl -1, 3, 2-di oxabor ol ane (0.86 mmol, 0.16 m),
Pd( PPh3) 4 (0 04 mol, 0.05 g), K2CAB (2 mml 0.28 @)

B. 2@r§rn5@Lr?ﬁlglﬂgghW§Wme4 1 mxture (10 nl) was heated
or m nut e m Cr,o
A o enge ooy W BT OB R g5 o e
PB_ﬁQ L] frﬁmgm 4&393&@%%%&@1%@ fonatemoan drhet dryde aidyratveas poured
he soli resi gue was

oo e S5 B BEE TR BRIV e nc
ev?;fofré’cégl'aﬂgrdlr%(bg ik liceans)Sof the expedtepipeoddcpyri di ne (0. 1

ANy w;gacrbcﬁ?ex Scl e P PR G siP2Y 922888+, 1h),

9.19 (d, J=2.20 Hz, 1H).

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

A mixture of 2-bromo-5-nitro-3-phenylpyridine (0.72 mmol, 0.2 g), 2-cyclopropyl-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (0.86 mmol, 0.16 ml), Pd(PPh3), (0.04 mmol, 0.05 a),
K,CO; (2 mmol, 0.28 g) in a toluene/methanol 4:1 mixture (10 ml) was heated at 100°C for
30 minutes in a microwave, under argon atmosphere. The solvent was evaporated and
the crude mixture was extracted between water and ethyl acetate. The solid residue was
purified by chromatography over SiO, eluting with hexane/ethyl acetate mixtures affording
2-methoxy-5-nitro-3-phenylpyridine (0.1 g, yield 55%) of an unexpected product.
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-41 1H NWR (300 MHz, CDCI3) 5 ppm 4.11 (s, 3H) 7.41 -

7.54 (m 3H) 7.54 - 7.64 (m 2H) 8.41 (d, J=2.75 Hz,
waedp/ogiedy (d, j=2.75 Hz, 11H). D. PCT/EP2008/006573

6- Met hoxy- 5- phenylpyrldln 3-,gnine 5 A mxture of

2- et hoxy- 5- ni t r o- 3- phenyl pyri di ne (0.43 mol, 0.1 g)

algng\t?'{"%régo/w ﬁ)@{%@d n“dgﬁ%% lc7)g|11(§n a?ir]rgjn'péﬁ) 754 -7.64 (m,

Thepal £ ?asu =0@s Hel P9 o7 (@fjE2a6dH, hE).sol i d
thoughtfu y washed wth warm ethanol. The filtrate
was evaporated affording 0.085 g (98% of yield) of the

D. @mm% mfeasilwﬁdmiﬁ%lrﬁ;ws (me, %: 201 [(M1)+, 100].
I nt ermedi at e

A ngxtgﬁ of Zmethaye: gltrﬁpw%@ymlﬁee 0 41}nn;mﬂr8 1 oq) and Pd/C 10% (0.14
1 '@dﬂs gy I éth@ﬁdr(tzdhmv&sdnn(ea?foﬁmmours drideg )hydie@eh tmosphere.

( 6. 47 I
T Sty oS s St RS o WRLygl ot
f|tréﬁ€%vasfévu§@ra@d><éﬁwang\@$)ss @qee% df yletd) af m@dxpeetedfproduet
nd_wat er and, ext ‘mm &A The solid residue
vvasE%'{M\Sf(‘i“é%l Ty 28 g“ﬂ phy over Si02 eluting with
hexane/ di chl orom et hane m xtures affording
2-chl oro-3-iodo-5-nitropyridine (7.32 g, yield 69%
Integmedigtedy pect ed product. 20 1H NVR (300 MHz, CDCI3) 6
ppm 8.91 (d, J=2.47 Hz, HiN) 9 (d, J=2.47 Hz, 1H).
B. 2-Chl oro-5-nitro-3-phenyl p ine In a schlenck
tube, a m xture of 2-chloro-3 do-5-nitropyridi ne
(1.76 nmol, 0.5 g), phenylbor-nic acid (1.94 mol,
0.24 g), PdC 2dppf . DCM (0. 18 pmel, 0.1 g), Cs2CO3

(5.28 25 mml, 1.7 g) in a |ox| ne/water 4:1 mixture
(6.5 M) was heat ed at 120C 4 hours, under argon

nt was evapor at ed and t he crude
A. ﬁ]tc’{g‘i)%gg ﬁg%s nré}?qpsl ﬁgd bet ween water and et hyl
A raig@itabiEs-icihe-sitbpytidine2-oH(3E@.6xmmopb 1Pid) i R@Ch86.47 mmol, 7.94 ml) and

C% égﬁz ﬁﬂgﬁl or’o as%e%%ec?%f‘tlh@’@ W#'Hlﬂ under argon atmosphere. The

ane m xtures
crudlb | roiktaré> wab tpoares- |ptceaymlpyrq ofi ine apg V\ggergancg@)g[a(g:tqggvy@th BPCM. The

sol%gren EERESt evgafo 6%%%&1 5%8/ 1%2%&&&99@%%%%@% 5e|utmgg with

heim/dlerfzorweﬂnanelrnb@ures/@f@dm/ Dohlewe3 gy Emropgidinse 678 9. vield

; idin-3)-ai i IIIIt,,Amxtureof
Ggé)%hsregp%f % B tj’phen | pyridine (0.43 mmol,

KOAH WM@O@TMHZ CDCl3) 8 ppm: 8.91 (d, J=2.47 Hz, 1H) 9. 19 (d J—% 47 Hz, 1H).

B. 2-Chloro-5-nitro-3-phenylpyridine
In a schlenck tube, a mixture of 2-chloro-3-iodo-5-nitropyridine (1.76 mmol, 0.5 a),
phenylboronic acid (1.94 mmol, 0.24 g), PdCl,dppf.DCM (0.18 mmol, 0.1 g), Cs,CO; (5.28
mmol, 1.7 g) in a dioxane/water 4:1 mixture (6.5 ml) was heated at 120°C for 4 hours,
under argon atmosphere. The solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The solid residue was purified by
chromatography over SiO, eluting with hexane/dichloromethane mixtures affording 2-
chloro-5-nitro-3-phenylpyridine (0.23 g, yield 55%) of the expected product.
'H NMR (300 MHz, CDCl;) & ppm: 7.36 - 7.67 (m, 5H) 8.47 (d, J=2.75 Hz, 1H) 9.23
(d, J=2.75 Hz, 1H).
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0.042 g) and Pd/C 10% (0.03 g) in ethanol (4 m) was
stirred for 24 hours under hydrogen 5 atnosphere. The
w@ aioabyse was filtered off and the solid t houghtt/aP1i098/006573

washed wi th warm ethanol. Thg solid residue was
purified by chromatography over Si02 eluting with

di chl or onet hane/ net hanol m xtures affording

5- phenyl pyridi n-3-amine (0.05 g, yield 69%9 of the
Eﬂﬁemﬁmd'dw&duﬁﬁc 1H NMR (300 MHz, CDCI3) S ppm 7.15

A r(ﬂfﬂur% %ﬂfgor(%i’; Pg( %]Ip%ny|pg/nglg@((8%@1n‘ﬂfd_l,5é§[ P#/g(éﬁ?gm% mmol,

0. o% g) éﬂle{j/CI\/HOPJ:{-O 03@0]n ethamdl ¢4 mi)dvast stirfedHiBN2Ahourk under hydrogen

o LSNP Yo Bl 145 I fovanet vashod vt war

eth&ndhi tl'heps{dlllddréﬁcﬂ:eolwaGOptﬁ}ﬁnedDby ﬁrcgngbgnaphﬁmem Sieh eluting with
t_ 40 The ni ,
cicyfioiegipng et gy s Askiing BRERB s dThE 10195 o' a o)

of th@expecteagrodadtur e over ni ght The solid forned was

vachMe Bonnge SFPul br 1385 X @l e 5T B on. 752

thersznﬁcm%anommqm 8HNVRH6300 MHz, DMSO-d6) S ppm
@5%$6Wﬁ? E%)nﬂ”BWWd}_&@ Oot ained (2.23 g, yield

7% foll owi ng the procedure described in Internediate
2 (step B), 25 starting with
Inteymgdiats 5. i t ropyri din-2-ol (9.13 mol, 2 g). 'H N\R
(300 MHz, CDCI3) S ppmH; 8.84 (m 1 H 8.94 -
9.31 (m 1 H ESI/M (€| é‘ 267 [(M1) 100]. C
5-Ni tro-2, 3-di phenyl pyri di Ob¢ ai ned as a m nor
pr oduct (O 2 g) followng t edure described in
Internediate 2 (step A, tlng W th
23dibrom)5nitropyridin .55 mml, 19). W

9/ 0%163@ PCT/ EP2008/ 006573 -43 'H NWR (300 MHz,
55(%@5‘ R34 _ 7 65 (m 1OH) 8.52 (d, J=2.47
A. $Broro-B)nitrofridd-Z-d, J=2. 47 Hz, ESI/MS (me, %

ST 22355’995%0311%@5 %40"%[ %M}ﬁ?’ata‘@”?m of B,

wa$ .added) Then ehikdreCwh %tired Qi 4@)’C|fnr Zﬁbtérahthen(ls was) stiveg at room
ten’iptglfr p%g?\ﬁq%élg%t '|J?1%usro§ldufglgmeerd 9 rfﬁgreela c% 'Wgﬁlggr\ﬁith m?er and dried
under vacuum overnight affording 12.5 g (93% of yield) of the expected product.

'"H NMR (300 MHz, DMSO-ds) 5 ppm: 8.57 (d, 1H) 8.74 (s, 2H).

B. 2,3-Dibromo-5-nitropyridine
Obtained (2.23 g, yield 87%) following the procedure described in Intermediate 2 (step B),
starting with 3-bromo-5-nitropyridin-2-ol (9.13 mmol, 2 g).
'H NMR (300 MHz, CDCl3) 8 ppm: 8.48 - 8.84 (m, 1 H) 8.94 - 9.31 (m, 1 H)
ESI/MS (m/e, %): 267 [(M-1)", 100].

C. 5-Nitro-2,3-diphenylpyridine
Obtained as a minor product (0.2 g) following the procedure described in Intermediate 2

(step A), starting with 2,3-dibromo-5-nitropyridine (3.55 mmol, 1 g).
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filtered off and the solid thoughtfully washed with
nmet hanol . The solid residue was purified by
W@ kroomstedgr aphy over Si 02 el uti ng wi t h hexane/ BCTEP2008/006573
acetate m xtures affordi ng 0.,14 10 (74% of yield)
of the expect ed product. A ARVR (300 MHz, CDCI3) S

PP T Nk (0Bt b3 35 165 %: tqj'HF)') BSE B3 L e 1)
% 92946 [/£Mti)-|t, 1|J|p0] 15 Internediate 6 H2N N

yl henyl py I n-3-am ne A.
d,i\f%'\l!% &yf’/Q)Szf? KM31 g bqunyl pyridine 20 In a
schl enck tube, a m xture of
2-chl oro-5-nitro-3-phenyl pyridine (described in
D. §.6riDiphenyiPyidin-3-qraipgp B)) (1.43 nmmol, 0.4 g),

nﬁxtﬁbécbp%%\li 34itﬁi'veﬁy|5yrﬁcﬁﬁé ma thol, 0.23,&-and PdIC 10% (0.02 g) in
I oxabor ol ane (1 0.

met@gnq45rml,))|wasgst|1rgd dyr 1@9@@3\Jrkdgr E@&m qrriosfy)gptalseD%Ie é:atalyst was

fnteﬁéooatﬁélﬁcl tgﬁs?hd fholtgmfmtyuﬁé%hé@ whith Thathaves. Treadotid rediddedREs purified

er argon at rms The s
by efvapatogranhy AYar Site lHtingewith hexang *’«r}@é agefa '["P‘ﬁ&? girortf 0.14 g
(74lpe5fvwéi;d3 HeLsxRBRagrbdlctacet ate. The solid residue was
puri'tied by chromatography over Si02 eluting with
hexane/ et hyl acetate m xtures affordi ng 2-

cyci t Rheghy! Byoicsli (7QJ40 g=2 ¥B3%WAHIH), 7.11 -
oY cHORMEp aomble, COCH) ﬁ@éuct CLPRR (300 T,

CDdaej(ra.mﬂhSQOLte J=20/ 54z, (W) 2H) , o 56 - o 70 (m
397{ +yHeoy/- 42 - 7.57 (m 5H), 8.23 -
/e, 24394 00
%S'?MéQT rge M 538 m 1 H . 30 ESI/ME (me.
% 241 [(M+1)+, 100]. B.
= VG opyl - 5- phenyl pyri di n- 3-am ne WD 2009/ 021696
'“@E@/@g%a 006573 -44 A mixture of
2-cycl opropyl -5-ni tro-3-phe pyri di ne (0.25 mmol,
0.06 g) and SnCl2. O ~ 8 1 ho r The sol vent
was ~vanol ~ ~c. .. ) .89 mmtl ~, Av.2\ g/
in ethanol 1mi1l\1 vvas heat evapor ated and

t he crude resi due was di ssd d in water. The sol ution
neutralised with 6N NaCH ag&éous sol uti on and

6-c§&lopPép RS- wéﬂy@yﬂhwmane The solid residue was

urlfledb chronmat o hy over Si02 eluting with
A %I'icg/ﬁlloerr"@bf'e? -ABReT- H'%‘?Wimgfj'” xt ures af fording

In 65 CYFhPRK ORMe: Sa PhfRNIePYTi didhtode-aimitre 3{pbefBpyidire’ Ydescribed in
lntg/rlmeeldgte of(sttelyg eBSX&eCSI err?molproo 9 gc) "2-cyclopropyl-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (1.59 mmol, 0.29 mi), PdCl.dppf.DCM (0.14 mmol, 0.12 g), Cs,CO; (4.3
mmol, 1.4 g) in a dioxane/water 4:1 mixture (6.5 ml) was heated at 100°C for 16 hours,
under argon atmosphere. The solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The solid residue was purified by
chromatography over SiO, eluting with hexane/ethyl acetate mixtures affording 2-
cyclopropyl-5-nitro-3-phenylpyridine (0.06 g, 17% of yield) of the expected product.

'H NMR (300 MHz, CDCl5) § ppm: 0.45 - 0.55 (m, 2H), 0.56 - 0.70 (m, 2H), 2.10 -

2.30 (m, 1H), 7.42 - 7.57 (m, 5H), 8.23 - 8.30 (m, 1H), 9.21 - 9.29 (m, 1H).

ESI/IMS (m/e, %): 241 [(M+1)*, 100].

B. 6-Cyclopropyl-5-phenylpyridin-3-amine
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"H NMR (300 MHz, CDC13) S ppm 0.61 - 0.92 (m 2H),

0.89 - 1.10 (m 2H), 1.78 - 2.12 (m 1 H), 3.56 (s,
wWQphoo/osle8y (d, J=2.75 Hz, 1 H), 7.31 - 7.57 (nPCBER008/006573

7.78 - 8.15 10 (m J=2. 75 Hg 1 H. ESI/MS (e, %:

211 [(I\/H)+ 100]. Internmediate 7 (process 1) HZN NI

/. .15 t ho I 13
o o AR B, B S0 e sron o
’0&91 'T‘lh‘vi_U',g 23@,‘0/moét aT(ﬁl \d)llll‘ Mdsomaﬁ@ﬂ Bh@em deretidhesr. The solvent was
evadf%ga%%cil gp rtftm)en ghﬁit ergag W sﬁoﬁleggrr\l t'l'ﬂ[atéo |0ance{ntrahsed with
6N N4GH aqu&)us( Sol@ton amd)lextréhté‘xsmtg)dlmtmiomethane The solid residue was

pur%_gge 6%&93? n%r‘*%?yg 88&?%%& 1§'1¥tqn9g1§351 'H@‘li rofrr(eﬁn%f)g meté%rjol mixtures

affd3ding-6-Syddpr brsyt-Prihenylpyridia-Biamioe 30.08 & ya7fy of diee) of the expected
éb ained (0.257 g, 87% of yield) follow ng the
Pdcedure described in Internediate 2 (step A

st afH NMR (IBUDWHZ CDCl;) 6 ppm: 0.61 - 0.92 (m, 2H), 0.89 - 1.10 (m, 2H), 1.78 -

3- brono- 2- (3 ro 97,
0P 12675 80). gy a2 I Sy T PO HFe Her 1 7 R, 778 - 818
0 1 J§=)2h75rE§L HYB (me, 9N: I307 [ (M+1) +, 100] C.

oxyphe pyridi n-3-am ne Obtained
(O E@HMé (”"2%0 b%yl)[(tMi&?hqg%; } owi ng the procedure
desgrlbeg in Ihnterrredl ate 5 (step 30 D) starting with
net en 5-ni tro- 3-phenyl pyridine (0.84
Intgrpediate 72@’738‘3 2009/ 021696 PCT/ E%OOS/ 006(573 - 45
"H NVR (300 MHz, DWVSO d&Y ppm 3.60 (s, 3H),
6.73-6.76 (m 1H), 6.80-6.l ;y\(,molH) 6.85-6.88 (m
1 H, 7.07-7.16 (m 1 H), 20(m 2H), 7.25-7.29
(m 3H), 8.18-8.20 (m 1 I/I\/S(n1e % 277
[(Mt1)+, 100]. 5 Interne e 7 (process 2) W -N\

6-(43-Me'_tlﬁlc}|xy|:;)rhenyl)-5-pheny|pyridln-3-am|ne
A. 3-bromo-2-(3-methoxypheny!)-5-nitropyridine
Obtained (1.15 g, 39% of yield) following the procedure described in Intermediate 2 (step
A) starting with 2,3-dibromo-5-nitropyridine (described as Intermediate 5 (step B) (9.33
mmol, 2.630 g) and 3-methoxyphenylboronic acid (9.33 mmol, 1.42 g).

ESI/MS (m/e, %): 309 [(M+1)*, 100], 311 [(M+1)*, 80]

B. 2-(3-Methoxyphenyl)-5-nitro-3-phenylpyridine
Obtained (0.257 g, 87% of yield) following the procedure described in Intermediate 2 (step
A) starting with 3-bromo-2-(3-methoxyphenyl)-5-nitropyridine (0.97 mmol, 0.300 g) and
phenylboronic acid (1.07 mmol, 0.130 g).

ESI/MS (m/e, %): 307 [(M+1)*, 100].

C. 6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine
Obtained (0.160 g, 69% of yield) following the procedure described in Intermediate 5 (step
D) starting with 2-(3-methoxyphenyl)-5-nitro-3-phenylpyridine (0.84 mmol, 0.257 g).
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6- ( 3- Met hoxyphenyl ) - 5- phenyl pyri di n- 3-am ne A
2, 3-di brono-5-nitropyridine 10 A m xture of
W@2P02M896- ni t r opyri din-2-ol, POBr3 and PBr3 wWBGI/RRAD6573
at 120C for 3.5h. The crudesm' xture was poured into a
m xture of ice and water an'd4 extracted with DCM  The

cryde m xture ified b S t a
ovar NG0B Ao Fenrmapt g A BBt 1 g0 000
af f @1 dings.85-6Bedn, MHEI TOZ-3%6 (i, 1H) . BPLO(md2i), GARET.29 (m,
S 3NI\/8R g3020 MHz, DMSO-d6): 8.95 (s, 1 H), 9.18 (s, 1
H) ".1)5 B -83-‘?3%&5'!)2; ( 3- met hoxyphenyl ) - 5-ni tropyri di ne
Oot@g,|m§é.(1}e,%: g77 (e, 4600 fol | owi ng the procedure
described in Internediate 27, starting with
2,3-di bromo-5-nitropyridine (9.33 nmol, 2.63 g),
|ntma@w(Mroni c acid (9.33 nmol, 1.42 g). S'H
NVR (300 : O-d6): 3.80 (s, g, 7.09-7.12 (d,
1H), 7.21-7.26 (m 2H), 20.7.42«7.47 (t, 1 H), 8.95
(s, 1 H, 9.40 (s, 1 H»—ESI e, %: 309 [(M+1)+,
100], 311 [(Mr1)+, 98]. C.
2- (3- Met hoxyphenyl ) -5-ni tro- B phenyl pyri di ne bt ai ned
s-(?.?eﬁﬁ‘f’xggmegwitsdp@%pirmihmi\mmet he procedure described
rmed] at e ., Starting wth
3- B"\onoz’éid("gr-%?%HWB%ﬂ?/'f‘f- 5-nitropyridine (0.97
A ikRte ofB-BRehdd3-nitpyidie2yd| ROBRiaad #Brdwéd héatedmbl 20°C for 3.5h.

sty oy 53 e S 2 P o o
Thé Ebude $rialre( was purified BY.fthgh cBronibtddrapHySiveNSiQelatingdyith

307 [(M1)+, 100]. Do .. o
he)@n@@[ﬂwépﬁ%gmgﬁlyﬁ gfgo_rﬂlﬂg A Ml £3%) g R exRErisd P oduct.

g“?fgtmn;g t‘ﬂ?x"ﬂ'ﬁ'ﬁ’ DM|S)O—c5!6): 8-?5 (s, g H), hQ.18 (ls, 1H)
-(3- enyl ) -5-ni tro-3-phenyl pyri di 0. 84
nBel @)-.BzemOgg-(%ﬁlftwlt?hew%%'g.treg}l/ﬂﬁ%‘p, Io.ngoga g) in

obElif @l 15 yidid 409§ fobivingBe brcedife lesdribed il termediate2n,

at 1mos here.” The catalysi was filte %% f anrgthe .
stastisigi witht b 3wltiemat-Hiraeiiding (Rid3mmak b3 D doRenyiboronic
Rl A

ver
E’f'? NHIR 2360 ﬁl’én@'\’lﬁ(}'ﬁe)[ﬁ;ﬁﬁ & oo %ﬁgfp ﬁ%>92’n289f?67 (i, 2H),
C g | o f th

st %W%’ég@é%gﬁ‘?p‘?tb%ﬁ 560 (5. 4. 301

ESYMSAAY e, %): BRGNS (. HO0L B 1M+ 81.-lg3  (t, 1 H),

6.~85- 6,88 Bl hitk3- lpvridiné- 7. 12 (t, 1
7??5-7.2?3 ér{nbmzhﬁi tonyfi:SAittSa-pheh) rpnyﬁ4r2§, g._lp(és "
Otitdined=(61 250, (viglé8 %Q_follgvyryng[ﬂcmrfj: ,urggej;_nbe in Intermediate 27,

starting with 3-bromo-2-(3-methoxyphenyl)-5-nitropyridine (0.97 mmol, 0.300 g),

phenylboronic acid (1.07 mmol, 0.130 g).

& '"H NMR (300 MHz, CDCl5): 3.64 (s, 3H), 6.89-6.99 (m, 3H), 7.21-7.24 (m, 3H), 7.32-

7.37 (m, 4H), 8.50 (s, 1H), 9.47 (s, 1H).

ESI/MS (m/e, %): 307 [(M+1)*, 100].

D. 6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine

A mixture of 2-(3-methoxyphenyl)-5-nitro-3-phenylpyridine (0.84 mmol, 0.257 g) and Pd/C
10% (0.08 mmol, 0.009 g) in ethanol (5 ml) was stirred for 16 hours under hydrogen
atmosphere. The catalyst was filtered off and the solid thoughtfully washed with warm

ethanol. The filtrate was evaporated and the crude was purified by chromatography over
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Internediate 8 HOONH2 V 1 5 10
2- Am no- 5- cycl opr opyl benzoic acid A Mt hyl
WQ2Wa0I696- cycl opr opyl benzoate In a schi enck tRGEEP08/006573
m xture of nethyl 2-am no-5-fgorriobenzoate (43.47
mnci, 10 g), cyclopropyl boronic acid (112.92 mmol ,

Sio}: e?ﬁﬂgg)g#ﬁ&eté%@ﬁﬁ?@ﬁ@m e ) o@n%@% 66’9 ((Iﬁﬁl@t)sg%l}g gﬂJ

ch(c?:tE@ producdnd water (10 nm) was 15 heated for 2 hours
t
Ry S gL, CHELP % @1 SRR B NE:, oH) % 73RHd @ 11 6.81-6.83

was f he organic
(tNE$)e6 885 &emrm)ea Oanjsi 1é‘l)ab67-§t @t &t of - dﬁﬁg1 9707342'-@ 7.22-7.29
% égg% ?—T) the expected product. 1H NWR (300 MHz,

) mV0.48 - 0.66 (m 2H 0.75 - 0.95 (m 2H),
ESBUIS((8ve, %): BY7 [(M+86‘,(IQO].3I—I), 5.56 (s, 2H), 6.59 (d,
J=8.50 Hz, 1 H, 7.03 (dd, J=8.50, 2.15 Hz, 20 1 H),

7.60 (s, 1 H. ESI/M5 (ne, %: 192 [(M1)+, 87]. B.
Int&rmfediate-&- cycl opr opyl benzoic acid To a sol ution of
Intermediate 36 (24.58 mmlg_ 4570 g) in a MeOH/ THF 8:1
m xture (225 25 m) a solutifon (150 mol, 75 m) of
2N aqueous NaCH was added and.t beHim xture was heated
at 60C for 15 hours. The organl c solvent was
evapor at ed, the aqueous pbha was acidified to pH5
and extragt edf¥mth et hyN/acet ate. The sol vent was
evaporate affording 3.,93 g (yield 83% of the
2-Aminoc3-cYCIBPERRYREN 5197‘?\/% (me, %: 178/6[(Mk1)+ 100] .
A. RiRthynt-arimsib aleofrodb@tdate021696 PCT/ EP2008/ 006573
In %EWIWQUQ%@@@r%p&HE}%&P%F a{q%%/fgporll?&)%lmgdqg?ﬁ‘%!‘l‘nnun 10 g),
cyétopibsyMBoranic Akiar0PEo2 emhel, €.7068), KeRO, (12496, midel, 30.6 g), Pd(AcO),

TSR3 o SR DY e FPAETEMAP o v
heﬁ@@f&@ﬂfur@bﬁﬂozc,( Ghdés niiogen afin@&phe) Thel r&hcbmanﬁad@ré@vas filtered
thrgygjbgeri]i%, %t%ép%&%e%%@%@%hfgdn%no Sapora edS aﬁ‘ord191&9%4 g
(vield 77%) of the expected product.
'H NMR (300 MHz, CDCl5) 8 ppm: 0.48 - 0.66 (m, 2H) 0.75 - 0.95 (m, 2H), 1.80 (s,
1H), 3.86 (s, 3H), 5.56 (s, 2H), 6.59 (d, J=8.50 Hz, 1H), 7.03 (dd, J=8.50, 2.15 Hz,
1H), 7.60 (s, 1H).
ESI/MS (mle, %): 192 [(M+1)", 87].

B. 2-Amino-5-cyclopropylbenzoic acid
To a solution of Intermediate 36 (24.58 mmol, 4.70 g) in a MeOH/THF 8:1 mixture (225
ml) a solution (150 mmol, 75 ml) of 2N aqueous NaOH was added and the mixture was
heated at 60°C for 15 hours. The organic solvent was evaporated, the aqueous phase
was acidified to pH 5 and extracted with ethy! acetate. The solvent was evaporated
affording 3.93 g (yield 83%) of the expected product.

ESI/MS (m/e, %): 178 [(M+1)*, 100].

Intermediate 9
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evaporated and the m xture was extracted between et hyl
acetate and water. The crude m xture was purified by
w@ boooneneogr aphy over Si 02 el uting hexane/ et hyl PEAVEPEDE006573

m xtures and affording 1.5 g, (yield 92% of the

expected product. 10 1H NWR (300 MHz, CDCI3) 6 ppm
0.67-0.71 (t, 3H), 0.97-1.01 (nmy 2H), 1.38-1.43 (t,

3H), 1.85-1.91 (m 1 HY\ 4. 36- 4 43 (q, 2H), 7.07-7.10

(d, 1 H), 7.26-7.32 (m A 88 (s, 1 H. ESI/M
(me, 99: 225 [(M1)+, 100 15Interrrediate 10 0 d

Et hyl 2-ch | oro-5-nethyl behiZoate To a sol ution of

d (7.62 mmol, 1.30 g) |
Etr] RIS RETbBIORRBLSES! [ (T 02 TP ) s Shded
In aasahlenick tuhe(ammlétuwagf etiayl |5tb(em0f2o¢hkzeb¢n?@|a? (7T80emmph 2 g), 2-
cyczo%'ras’pgf‘h 455 t&yﬁ@ﬁﬁt1$ﬂ2%;5§ﬁ5&%laﬁé fegh bld‘ﬂ% dJ965,C0, (18.97

I'n wat er ution eutr I'sed Wt

mimidh @ Sgh 8dGadsrf GHAChn(0iGdment 0520 @l iniexaneHcd 31)) qrpfbwater (15
ml)gg%a}{é' cflﬂﬁ%our‘e@%? 135‘1‘?g@g%fggﬁ_'gﬁd%bﬂ&ehﬂ@s&véM'v@sd

e ex

evaogied and the r(upqur@w)as eztra;seq betwssf) ethyl a@tqtq angd p@ateqTQqcrude
ml)él.ﬂ:? wajsogivnflich);)’F %&1 t{grggwo%eﬁé dzselut Wexa@éetﬁﬁ a‘cM%te mlxtures

| Nt er d| ate 11°o0 o
and\@ifar0i0g /1029 69¢3d P2Y4) EPQ@O&D@GGSPBJCIUCMS- t ent - But yl

5. bt PGB U QLRI SN G 018 8 38142

t hr gesHypt 856l ok, TH)UAB64.43:(q, ZHyéfrOTt-? N0 (digithac@6i7c32 (m, 1H),
anhzggl de 283. O mol, 40 M), 2-
hylbenzoic acid (39.69 mol, 6 g) was added

i n p@ESiMen/et % 225+ Ht-ut@d). 5 bet ween 20C and 30C.

The m xture was stirred at roomtenperature for 2

hours and water was slowy added at a tenperature
IntemmhediatdOl® cool ing the flask externally with ice. The

solid formed was filtered off @gnd dried under vacuum

overni ght affording 9.51 g (yigld 91%. 'H NWR (300
MHz, CDCl3) S ppm 2.41 oft 50-7.53 (d, 1H),
8.01 (s, 1H),

cl

Ethyl 2-chloro-5-methylbenzoate

To a solution of 2-chloro-5-methylbenzoic acid (7.62 mmol, 1.30 g) in ethanol (16 mi),

H,SO, (35 mmol, 1.82 ml) was added and the mixture was refluxed for 20 hours. The

solvent was evaporated and the crude residue was dissolved in water. The solution

neutralised with 6N NaOH aqueous solution and extracted with CHCls. The organic phase

was evaporated affording 1.46 g (yield 96%) of the expected product.
'H NMR (300 MHz, CDCl5) & ppm: 1.41 (t, 3H), 2.35 (s, 3H), 4.40 (q, 2H), 7.21 (d,
1H), 7.32 (d, 1H), 7.61 (s, 1H).

ESIIMS (m/e, %): 199 [(M+1)*, 100].

s

2

Intermediate 11
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30

10 8.57-8.60 (d, 1 H), 11.89 (bs, 1 H. B. tert-Butyl
5-methyl -2-(2,2,2-trifl uoroacetam do) benzoate To a

WG 2000021696 Of PCT/EP2008/006573
5-nmethyl -2-(2,2,2-trifl uoroggetam do) benzoic acid
(20.23 mol , SOg) in toluéne (40 m),

1 1 ' tert_ but i met hyl met hanam ne (80. 92
te't:ﬁﬂ]jfylfji e sr{mt %eNZPE%OOO for 6 ho ire. nd the

A. 5SIMbhei2- (mg-tﬁmwmmwo)@emmeaum‘ he m xture was

aL ol |
i tiise e P dheknares iARGARUE mnaffec aesd Rinfy iE m. 2
amuaé:mr%tﬁlylbamzoum neid (39169rrdmng esgx)wasg a(igﬂadeirdp%%\s o attn@perature

bet\t/ eg(ﬁ_;dargé gaz’t‘(: Th%E})%NrR é%sogtlrgéf!z?t %@ﬂ_&&np%}&g@ fot 26I$ours and

watbh waSsibwiyBadiéd (al a témbiprature bW 3C cbolifg tf@(ﬂaEBle}XWB\a"y with ice.
304
e A T EC

910@ rret hyl -2-(2,2,2-trifl uoroacetam do) benzoate (19 78
ol v o, CHBRIS (e P 5 0, TR LR 0 e,

adcb?sb BTGORGV’(H)OmﬂsBer(HsHIm m xture was stirred at room
tenperature for 3 hours. Water (40 ml) was added
slowy and evaporated. The solid was dissolved with

B. t@h‘@u@l 8liflethyies (262 2 wiifluoroeretamido)tedmoatee.  The or gani ¢
To Bridtdepal sate Byt Mg el i dpo & sthof 0 01 i
tolu%né A ml) 9H)d|—té’rt-BBt06<§-N ISJd)metEyIE@tl'(dnamuﬁ—{ﬁO %B. rﬁawl 319 40 ml) was
A gigh V("ﬁ?eﬂ?‘%m‘%% Yook ‘3 e "15%]" for)R b gl e sptvent was
eva %&99%2&:@85 W&MWr(ﬁ@&ﬁw&hrem%gr{bh@ over SIOZ eluting with
oro
DCHERR oereR STaRNam AT B 37 BLatinr Sgides pibdyd
'(ggﬁ’—r nggxﬁh ?iob ﬁlH&St:eml:,) %) pshal 6B 1§, %w)t R. 37n¢set3h1&d7 asé A (d, 1H),
1007-81 (s, ﬁ!‘&r%b‘%a‘i“e(dlé“b%wﬁsw ST 197 LMD,
2- ( 6ECGhHvY @REr 46t 3043w+ BNi1o0). - 5- net hyl benzoi ¢ aci d

C. tert-Butyl 2-amino-5-methylbenzoate
To a suspension of tert-butyl 5-methyl-2-(2,2,2-trifluoroacetamido)benzoate (19.78 mmol,
6.0 g) in ethano! (19 ml) was cooled with a water-iced bath. NaBH, (39.57 mmol, 1.50 g)
was added in portions and the mixture was stirred at room temperature for 3 hours. Water
(40 ml) was added slowly and evaporated. The solid was dissolved with CHCIl; and
washed with water and brine. The organic phase was evaporated affording 3.73 g (yield
91%) of the expected product.

'H NMR (300 MHz, CDCl3) & ppm: 1.59 (s, 9H), 2.23 (s, 3H), 5.52 (bs, 2H), 6.56-

6.59 (d, 1H), 7.05-7.08 (d, 1H), 7.60 (s, 1H).

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

Intermediate 12
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1 n Amvfi ire of 6-chlnrnnvridin-3-amne (1167 nml
1 5 n) and 2-hrnm-5-net hvl benzoic IV 1%111-MV of v

wW@2000031696 "' . |-, v v.. ... \. . ..... ..- Q -PCF/EP2008/006573
R aC|d(23 3% mmol, 5.02 g), Cu (1.17
nmol , O 1 g), Cu20 (0.58 0.1 g) and K2CO3

(23. 34 mol, 3.2 g) in 1, 2Hg rrst hoxyet hane (15 m) was
heated at 130C for 16 hour s, “‘Y'under argon at nosphere.
Water was added and the m xtuge ®as filtered through
celite. HC 2N aqueous sol on was added until pH 6
and the solid forned was red off. The 15 crude
was purified by chromatogfaphy eluting with DCM MeCOH

-cmdfbtar aﬁ.fdwcbdiﬂoibd&dg (yield 469 . 1H NWR

Obipingd 62%9 o b1y i) i th3 Pigosflre desggibed Matrhbaiate g step
B) s%b&%i Wtﬂ&mtéﬁnecﬁatbi)g (50 nﬂﬁomtwgl H. ESI/MS (mMe, %:

263 rmadiate 14 HOO H N ~N Br
ﬁ?y /P)dﬁ)gv @“’qu ) - 5-cycl opropyl benzoi c acid

Ootal ned (0.680 g, 6% of yield) follow ng the
procedure described in Internmediate 13 25 starting
Inteymedidte JBonopyri di n- 3- ami ne (28.90 nmml, 5 g) and

Internmediate 12 (34.68 H 6.82 Q). ESI/I\/S(rﬂe,

% : 333 [(M+1)+, 100], 33p[(m+l)+, 97]. WO 2009/ 021696
PCT/ EP2008/ 006573 - 50- i Nate 15 0 O H N N Br
tert-Butyl

2- (6-bronopyridi n-3-yl am no) - 5- rretﬁ Ibenzoate In a
2-(6-Chlarnpkridinbdylaminp)5umethylbenzgic agi

A wawﬁm 0% Ja B L ens9as & 1(27 .&%nmxni ) &mgrnn% )methylhenzoic
2-brono-5-T obopyridine (2.8 0.822 g), BINAP "

acid 223 mmwoll,,5.02 gRE U], 17FPOI2()L‘1 Bé)g} C(l@ (Q45ﬁ-rlﬁlmo| Q1 QB@Cb}szOs
(23?&2@1\%%@9) g J 8(29 m%oqugthgé@(%m% Wab ‘P%H%Geat 4 é@"dﬁo} 1 BR8urs,

ours r an acetate
undee megoadcdmdsphere Ny ates wes added andie mikiuire was iitered through celite.

HC! 2N aqueous solution was added until pH 6 and the solid formed was filtered off. The
crude was purified by chromatography eluting with DCM/MeOH mixtures affording 1.40 g
(yield 46%).
'H NMR (DMSO-ds) 5 ppm: 2.24 (s, 3H), 7.16-7.19 (d, 1H), 7.25-7.27 (d, 1H), 7.38-
7.41 (d, 1H), 7.67-7.73 (m, 2H), 8.28 (s, 1H), 9.45 (bs, 1H).
ESHMS (mle, %): 263 [(M+1)*, 100].

Intermediate 14

HO._.O
N
~N
| /
Br

2-(6-Bromopyridin-3-ylamino)-5-cyclopropylbenzoic acid
Obtained (0.680 g, 6% of yield) following the procedure described in Intermediate 13
starting with 6-bromopyridin-3-amine (28.90 mmol, 5 g) and Intermediate 12 (34.68 mmol,
6.82 g).

ESI/MS (m/e, %): 333 [(M+1)*, 100), 335[(M+1)", 97].
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aqueous phase was extracted again with nore ethyl

acetate. The organic phase was washed wth water and
wheione21606 i ed, filtered and concentrated in vaRUDEPZh&006573

crude m xture 10 was purifigd by chromatography

(Bi ot age 40S, Si 02, Hexane: Ethyl acetate fromO0%to

It 109 Engf,lgrdi ng 0.422 g (yield 40% of the expected

eﬁP'c% 1 H R (200 MHz, CDCI3) S ppm 1.61 (s, 9H),
2.29 (s, 3H), 7.11-7.16 (w2H), 7.35-7.43 (m 2H),
7.73 (s, 1 H, 828 (s, 1 , 9.44 (s, 1 H. ESI/M
(me, %: 363 [(M1)+, 99§ 15 Intermediate 16 0 0 H

N NBr tert-Butyl 2-(6-b N S-RQet hyl
pyri di n- 3-yl am no) - 5- nef b@gt e Obtai ned
foll owi ng the procedure d&sScri gn I nternediate 15
' ith |nt i at |, 0.683
terivh 208 pfmaey G ST acThG) s etiberizaita T U 07003
In &8chlehtk &ibe, pumitliecafitesbufy Saminp-§yieathydbenzopted?. 89tamol, 0.600
4055 SLodifch 1450588 6526, e MEb Aallss g ool
(0. 44mmdHD, 13279) 3Ad (NBO'Ber 5. 98 nirizol, AL58§) @) i taiGer(es(15IHwas heated at
4 J=2 73 ol ) :
126 Torghhousd el eribgeaid g pddeclgh rodpid foac i
aqueo09 pRaONEs EXTECIFRANM BlE o8 ethPllacktatd OTh@ drgadnic phasevas
washSe M WlP YA P S, P A0 oBeRregn S35y T sy miture
wag purdfieddyl chrarkatbgitaphy ¢Biotage 408, B0 naexapk: Ethyl acetate from 0% to
- am no- 5- I t i hed i
105 SBanAey sORT R fe B RrirgpoLd g, | "
)5(— b?pﬁmﬂéﬁdmogmpmdogg@i mﬂn:(‘221 %3 9HTDIZ,295(S,SI%H),§.P‘D-7.366(m, 2H),
an Qs . , mol , .
9) 5537@@@%%%@5'%&5%%%3%33?%%5%%% (210 )

WasSESEAB /1%L BeE e migdlt . Water and ethyl acetate
were added to the reaction crude. The aqueous phase
was extracted again with nore ethyl

Intermediate 16
00
H
-
Br

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

Intermediate 17
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acetate. The organic phase was washed with water and

brine, dried, filtered and concentrated in vacuo. The
weewde2rsdat ure was purified by reverse chronmat BGr/EPINYS/006573

10 (Water: MeOH AcN 1:1 fro_nép_%to 100%9 affording 6 g

(60% of yield) of the expected product. P:clIRA (nm(o

/ } And r ( MA+11+ earn éntsrmedi ate 18 ~o O H \ N ~N

~ 1 ~ Br 15 Methyl -

2- (6-bronopyri di n-3-yl ani R | opr opyl benzoat e

Obt ai ged (8. 155 g, 43% 0 el d) f?'gl | owi ng the

procedure described i medhgtecl starting wth

met hyl 2-am no-5-cycl ¥propyl benzoate (described in

r [ 4 .
(2 ) =0 x a).,

Me%?é%%@&ﬁ%‘&ﬁ%%@ﬁ'?&c?r‘?é’?‘,HHCY.'%%’%% 8% D cs2008
In 4 &cHihcR Buberalmixresemethyi 2:eminedb-ofclapsanyihenzeae/(dgscribed in
|ntérh”}e§iaé% (st Ay ySé%ﬁol,JI\EIO@ 5-93@@0-&%&35%.1%% (26.93 mmol, 5.21
g),mrtghas:wozn(nﬁal,cmeob.d?caédbaudﬂ@wrnm@ni #.63) and faspePs G6@Stmmol,

yhbe t z
B PG L5, TG B 0B o o v
adqdatodikireactisoni®cthe agueaus phasgi waseexirgctediagain with mpteethy!

i.nt e i . . .
acqser I Slghf hpst dof ol wihyatt a“ig?‘@% e ey

conpentrast invBaqual Ehe ofude B[S Wasl purified Jrevesspchrommtogiaphy
(Wgtze]r: M&)ﬁ)ﬂcﬁﬂ?%‘om @%%9 160%) L\#orgnb"\d 6 (GIU% of yield) of the expected

product.
EQI/MS (m/e, 9%): 304 [+ anl
< S AMVe, o) oua (Vi ), T

Intermediate 18

0.0
n
B
/
Br

Methy! 2-(6-bromopyridin-3-ylamino)-5-cyclopropylbenzoate
Obtained (0.155 g, 43% of yield) following the procedure described in Intermediate 15
starting with methyl 2-amino-5-cyclopropylbenzoate (described in Intermediate 8 (step A))
(1.05 mmol, 0.200 g), 2-bromo-5-iodopyridine (1.05 mmol, 0.297 g) and Cs,CO; (2.09
mmol, 0.682 g) instead of NaO'Bu.

ESI/MS (m/e, %): 347 [(M+1)*, 100], 349 [(M+1)*, 97]

Intermediate 19

tert-Butyl 2-(6-chloro-5-fluoropyridin-3-ylamino)-5-methylbenzoate
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O Br tert-Butyl

2-(2-brono-5-chl oropyri di n-3-yl am no) - 5- net hyl benzoat e
WE2000021698ut v PCT/EP2008/006573

2- (2- oxi de- 5-chl oropyri di n- 3=yl am no) - 5- net hyl benzoat e

10 Obtained (1.36 g, 44%of yield) follow ng the

Obtghggﬁﬁzg‘? g,d g‘lsbgrolf 91%&1& fcﬂlo&/ﬂ\ etﬁgg%cg&?re]d%gérih}rdtlh Wer?ﬁlé#ble 18

starting with tnt@rsadiate 13 (2.7 Lrothol, B33 @) and 5-bromex2:-chiypiddflueeopyridine
e0..1.. / (12/2.2 7C5 | notg) nmmol, 1.68
(275)’“"“8‘5?@19% mie, %: 336 [(M1)+ 100] 15 B.
terESlEmsydn/e %): 337 [(M+1)*, 100], 339 [(M+1)", 32]
2- (2- brono-5-chl oropyri di n- 3-yl am no) - 5- net hyl
benzoate To a solution of tert-Butyl
Intédmediatai20e- 5- chl or opyri di n- 3-yl am no) - 5- net hyl
benzoate (1.79 mmol, 0.6 g) in PCM (50 nl), PCBr3
(4.53 mmol, 1.300 g) was added i portions. The
m xture was refluxed for 2.5 hofird. The crude m xture
was poured into a mxture @f N jce and
NaHCO3- K2CO3. The aque ‘ s extracted with
ethyl acetate and the 20 Bve organi ¢ phase was
dried over Na2SO4, filtered ad the sol vent was
renoved. The crude m xture was purified by flash
L2 Br8RYY5-EHRIro oY rikfin &3- Wl hiniib )8 -intR\aK évidats hy |
terEBLATRUIHSRAS Kby i ('10% of yield) of
A. tegrButyl @r@roxzie&cblpmn@naw'%mﬁ?/P%aﬁ Rylbenzoate

Obgalr}é{dgm%@ 45"/%%8@)?8%@@ fhe(pPO-dur @b seribedind nieRbedibte 17
ert bUt N ( br orm- 5- H ArnmiremAina 1 _Auida (10 DR
SlaUh‘QG\ﬂ'@pylﬁI'ﬂFWd'@ il *arﬁ"ﬂUYWS Tt NS Beh dGRPEPRYDRRT 1-oe (1029

iate 21 BrN N WO 2009/ 021696
B 08/ 006575 - 53 Anixture of
5- bESHYS Ve do) AP Mt The 104l 76 !, 0.500 g),
phenyl boronic acid (1.93 nmo!, O. 235 g), 2M aqueous

solution of K2CO3 (4.40 mol m Pd(PPh3)4 (0.18
B. tentButyl@-(eZogp-§- wlarosx%w(ﬂ%mw)ﬁwéhw‘%@%feat 110C

To QUBubA laft nnBl?cyIrQ (32' WS-CQN)% ndlﬁhﬁylémn‘é?—Btmé!ﬁﬁlbenzoate (1.79
evaporat e solid residue was extra é‘ie en.

mmedt &6 ghmD@Mr(?D "E) EQRra($3 Wf'éolo} FHhPLVFHA gortlons e

mlgﬁg% rg&n@%ﬂ‘?r %5 Gt ugge %F@%&%ﬁ%uy&a\gﬁgﬁ@é‘ﬁ gﬁ ?me(ture of water,

icePAINIHC DL XLEBS el a:quéougplﬁhs’é@@asgpxtr@yﬁed IwdthasH9l agétateh@d the
expected product. ESI/MS (me, 9%: 235 [(M1)+, 100],
ove&3lf ofgaMephase Wap dnec1@v¢rﬁﬂzq&% fikgred and the ppivent was removed. The

crude mixture was purified by flash chromatography over SiO, eluting with hexane/ethyl

acetate mixtures affording 0.070 g (10% of yield) of tert-butyl 2-(2-bromo-5-chloropyridin-
3-ylamino)-5-methylbenzoate (20A) and 0.060 g (9% of yield) of tert-butyl 2-(6-bromo-5-
chloropyridin-3-ylamino)-5-methylbenzoate (20B).

Br |\N
/
N

Intermediate 21
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N F OH 4-(5-Bronmopyrimdin-2-yl)-3,5-difluorophenol A

cn-_Y_ nin, ~rl.._- AaI ......... 1........ I\
WO 2008/021694J) Dr onp- e- - k. Lv-Ull V-1t 11l a W/EP2008/006573
uy/ INYi 11l h Unis In a three neck round bottle

flask, to a mxture of 1,3-difl uoro-5-nmet hoxybenzene

8. 39 5 0.98 '
@ﬁ@@mféfll}rag‘mé?ﬁeio8°mﬁ'@§1f‘%é Zﬁ%'%@o@ Pt AR (103
mm3|, @?351 g), 2m aEHEo.égsc&M)on\MK ,@0¢le40 Mimeo!, 8. X iy Bd(RRNs)s (0.18
m_n
i, 0455 Thebpos | s Redigt B8 1 T ot in ¥Tp3ARLE Gven.
TheTé'dE/en& Wab M/awateachﬂﬂdh@l sdjplesiduawds ekteacteck bejweemter and ethyl
aoelip (TrechrBanic S aR EE SvasIg P R Bl purifec oy
chrGﬂwato@ra'BHE olver 810, e:mldg ?ﬂh%ﬁﬁ?ﬁﬂg&hw e(cgta?@mm’mles afforingd).- 329 g
e i ve t
wieRaEEONGe HERABT RGNt~ The ol vent ke evapor at ed
ande$inas gl €6 )1235 L(NB1\)va30(pju237f i(Mel1)5v@#]. Si 02 el uting
with m xtures of hexane/ethyl acetate affording 0.89 ¢
(39% of yield) of the expected product. ESI/M (me,

Intéfmedi&te 22( M¥1) +, 100], 303 [(M1)+, 97]. 25 B.

4- (5- Brormpyrlmd I n- 2 ')-3, 5-difluorophenol To a
sol ution of %N F

5- brono- 2- (2, 6-di fl uor o- | phenyl ) pyri m di ne
(0.887 g, 2.95 mml) in C, was added dropw se
a solution of BBr3 (1Min 2041, 22 mmol ) and

-(B'E#oh%%?hhﬁa.nﬂi-yt)larﬁdmréﬁhéﬁ&d over ni ght at room
tenperature his mxture was then 30 poured over cold
A. MBOHMerAd 2SomifldoT R oREN CARRYETEI R y unti | pH=4- 5.

In d e ﬁé&%ﬂﬁd eame *ﬂhﬁé Red mmatre dfl1t RaidorarBimetexjbdnizend ¢8.39
evapor at ed he solid _obtaine i ssol v

mreql )98 Edin JHE (%hewm Hn%@éqonam@%&l% 2 it o pepuLi
. ?@ﬁﬁgﬂ“s‘ 64 Rf) ik w MRS éiﬁfétif'ﬁda PAGE W2 sﬁﬁ'e@at/\h’l&’@ for 30

mimtay grzét%\gg/}mteg @%Z-Sé‘ |L(tlﬁ{1é)¥95}§ (@ég "[T‘R/H—ﬁ g ml) in THF

(0. %Mglvas gg@ec[ &M‘S\J«)S‘é and fhe ml)&lﬁ}beﬁdmrr@ﬂ at s t@mpeMtBefN 20
rono- 2- (2- chl orophenyl ) pyr.i m;:l (%
ey AeSaBDR SRIPTOV RGUPEN UG o8 FETRIcaD Bf Bk T o and
Pdkﬁﬁrﬁfﬂﬁgbaﬁrﬁolgé.m g) were added respectively and the crude mixture was heated
at 40°C overnight. The solvent was evaporated and the crude mixture was purified over
SiO, eluting with mixtures of hexane/ethyl acetate affording 0.89 g (39% of yield) of the
expected product.
ESI/MS (m/e, %): 301 [(M+1)*, 100], 303 [(M+1)*, 97].

B. 4-(5-Bromopyrimidin-2-yl)-3,5-difluorophenol

To a solution of 5-bromo-2-(2,6-difluoro-4-methoxyphenyl)pyrimidine (0.887 g, 2.95 mmol)
in DCM at 0°C, was added dropwise a solution of BBr; (1M in DCM) (22 ml, 22 mmol) and
the reaction mixture was stirred overnight at room temperature. This mixture was then
poured over cold MeOH and solid NaHCO; was added slowly until pH=4-5. The
suspension obtained was filtered and the filtrate evaporated. The solid obtained was
redissolved in ethyl acetate, washed with water and brine, dried and concentrated to give

the desired compound as a white solid (0.817 g, 85% of yield).
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starting with 5-brono-2-iodopyrimdine (2.14 mol,

0.61 g), 2-chl orophenyl boronic acid (2.37 mol, 0.37
W@R009B8I6O0MS (me, %: 269 [(M1)+, 48], 271 [ (RFIER2008/006573
100] 273 [(I\/H)+ 23]. 10 dnternediate 24 Br r~ ~ 1;

Do~ =~ ~ F/ In a three neck round bottle

&&%ﬁm@é%ﬁ‘e %);%‘fnﬁw@ (1A 673 NGt 3 gon
at nosphere, a solution of n-BuLi (7.3 m) in THE 15

%%‘5[\% s added. The mixture was stirred at -78C for
Int eﬁf 8¥8s and then it was heated to -50C. A sol ution
of ZnCl2 (11.5 m) in THE (1 M\ was added drop w se

and the mxture was stir at s tenperature for
20 m nutes. A solutiongr -i odopyri m di ne
(10.53 mmol, 3.0 g) in TH and Pd(PPh3)4 (0.74

5-BroRb:2-- &ﬁo&)pﬁ@ﬁu& fikRfine 1 espect ively and the cr ude
m xture was heat e at 40C over ni ol vent

ht
Obtaineg (8400 §t Wald£9%)alloving the Ripsed Feed%%ggﬁw.'?ﬁeaae e 21,

statrtlﬁthﬁ% -HRARD-RAbEYRigRE 2RAY nfthel! 0.89 g), 8- ctHﬁoraphenylboromc acid
er- MeOH AcN system affording 1.376 g (yield 49% of

(2.3emek 9t ®d product. ESI/MS (me, %: 271 [ (M) +,
100ésm@§%mﬂé iyl bero L(Qﬁh ?*I, agepTERMAl L, FID) RT3 [W+D)S 23]
3- Cycl opropoxyphenyl )-4, 4,5, 5-tetramet hyl -1, 3, 2-di o
xaborolane A. 1-Bronop- 3-cycl opropoxybenzene WO
Int i a96 PCT/ EP2008/ 006573 -55 A mixture of
3- bronophenol (4.80 mmol, 0.83 g), bronocycl opropane

(27.71 mmol , 2.22 M)B (28.15 mol, 3.2 g) in
DMF (18 nl) was heated at |18D }5{8hours in a

m crowave oven. Water and | ~et her were added and
the organi c phase was evapor dzaffording 0.85 g of

t he expected product. 5 B. 3-'%,)/cl opr opoxyphenyl boroni c
In AHréb Aedk rstind Botdé fldskh tooamidureyus H Baditporydrerne (. §A e8!, 2.14

iR il 3 4! arcpriatdsgher o setop 91 P73 mi n THF
(2.6MPBRas BBadd). Thed{Tktddppds Eod(dd -7182C for 30 minutes and then it was heated
to -50°C. A solution of ZnCl, (11.5 ml) in THF (1M) was added drop wise and the mixture
was stirred at this temperature for 20 minutes. A solution of 5-bromo-2-iodopyrimidine
(10.53 mmol, 3.0 g) in THF (5 ml) and Pd(PPhs), (0.74 mmol, 0.85 g) were added
respectively and the crude mixture was heated at 40°C overnight. The solvent was
evaporated and the crude mixture was purified by reverse phase chromatography eluting
with a water-MeOH/AcN system affording 1.376 g (yield 49%) of the expected product.
ESI/MS (m/e, %): 271 [(M+1)*, 100], 273 [(M+1)", 98]

T

2-(3-Cyclopropoxyphenyl)-4,4,5,5-tetramethy|-1 ,3,2-dioxaborolane

Intermediate 25

A. 1-Bromo-3-cyclopropoxybenzene
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mmol, 0.112 g), KAcO (6.11 mmol, 0.600 g) in a DVSO (3

m) was heated at 130C for 45 10 m nutes, under argon
WQewoepteed e in a m crowave oven. Ethyl acet at ePGEEP2008/006573

added and filtered throughgselite. The organic phase

was washed with water and evaporated. The crude

Xt i fi .
A il RAPRRRS) Lt M By B8 37 oSSR Gl o 222
i) (401,422 39Gro], 3.8 X PHEL(48 i wakbeated i THFE (arcawss n 2

. ) :
mictU g pye Ve 3of glefly S wésp o sd e ordi s s
evapdratel-affadding 0.8b g-pf thg egpgated predud. H7, 1 H), ESI/MS
(me, 9%9: 260 [(M1)+, 100] Internediate 26 HZN N 20
6- (Benzyl oxy) - 5- phenyl pyri di n-3-am ne A
B. 2C(Bepropdxyphenydbaronio-asidni t r opyri di ne To a sol uti on of

A L BB leh B3l 0 2e0Y. P2 g o
oct?ﬁemglﬂlﬂ_@roimzamkworotm_e) (. %t mme!, Re¥2 15nMeD) eAdGledPPHBCM (0.14

I . f 0
w0 RReGL6F I3, BE0D 13 DOPOEIFgt HeaRah 1500 for
minetesponder edgart dtotodpingre 31 8 microyhaes eved0Efhybacetaie wagmsided @nd

- product - .
flltege_tgt%rqugl?_c%@e% é%)%’glc%ge %h%mﬂmg%r égd %Za;zoj'épecli The
crut® miur@3vschurifietpy r@erse phase using a water/AcN/MeOH system gradient
2-(B | o = 3 kdi ne 30 CObt ai ned
aﬁc(rg'.ggﬁgrb,@sﬁ @Qud %@3 Bi;tg? I%égn&%a’%rﬁéﬂ%r ocedure descri bed
i N IHNMRTE0MIEZz 2CDELED ppn; 0.8tmrdH)nt 3wt tH), 3.8 (m, 1H), 7.1 (dd,

2- (henzy, ) 19y Lodo- 51 i L i : L
RS O e AN R R R M
M-ZESKIRS!(B)e, S6)pR60 [(M+3¥, (180] 2 H) 7.29 - 7.53 (m 8 H)
7.54 - 7.72 (m 2 H 844 (s, 1 H 9.24 (m 1 H. C
6- (Benzyl oxy) - 5- phenyl pyridin-3-amne 5 To a sol ution
Inté¥mettigtec@szy| oxy) - 5- ni t r o- 3- phenyl pyri di ne (0.98 mol,
0.3 g) in 10 nL of epzmano\, 0.1 nL of HC 35% and
0.27 g of Fe was added. | e Nmi xture was heated at 90C
for 4 hours. The crude i t hrough Celite and

washed with ethanol. The spl vent evapor at ed,

et hyl acetate was added was ed with NaHCO3 4%

aqueous solution, water brine. The crude was

purified by chromatography eluting with 10 DCM MeCOH
6-(595!1){!@)99-%%@!)@!{@'0%22'“@‘9(yi eld 79% of expected

A. ?—K?&eﬂ%é}/)g?‘eddg%-ﬁi%%rio%é 277 [(M1)+, 100].

To a solution of 3-iodo-5-nitropyridin-2-o! (0.011 mol, 3 g) in 30 ml of toluene, 2.5 ml of

(bromomethyl)benzene and 5.1 g of Ag2CO3 was added. The mixture was stirred at 70°C
for 6h. The crude was filtered through Celite and washed with ethyl acetate. The solvent
was evaporated affording 3.6 g (yield 90%) of the expected product.
'H NMR (300 MHz, CDCly) & ppm: 5.56 (s, 2H), 7.33 - 7.46 (m, 3H), 7.46 - 7.54 (m,
2H), 8.84 (d, 1H), 9.03 (d, 1H).

B. 2-(Benzyloxy)-5-nitro-3-phenylpyridine
Obtained (0.3 g, yield 70%) following the procedure described in Intermediate 2 (step A),
starting with 2-(benzyloxy)-3-iodo-5-nitropyridine (1.4 mmol, 0.5 g).
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W P~-NM Br-"\-/ \ / 15
5- Br ono- 2- ( 3- net hoxyphenyl ) pyridine In a schl enck
W@ a9e/021896ri xt ure of 2, 5-di bronopyridine (2.11 RYEP2008/006573
0.500 g), 3- nethoxyphenyl bg oni c acid (2.11 mmol ,
0 321 g), Pdd 2dppf.DCM (0O f 0.172 g), Cs2C08

( 14%'14%5%&"%%@3) gpp%i%@éofhﬁtzﬁo Jr%g.(rﬂnderr] B4-7.72(m,

ar goRy gavs phry e 24 The1$hl vent was evaporated and the
crude 20 m xture was extracted between water and et hyl
acetate. The solid residue was purified by

C. &tﬁ Q@tﬁpﬁ%ymyﬁa|n53 SRinel uting wi t h hexane/ et hyl
acetate m xtures affordi

To g_séq_l,utf?@t WO%WM&‘?W)@PWS :g@hw ﬁgn% (09? erp@ohg(%’; g)dn 10 mL of
ethgﬁdl 06 ! PRLOGKIEI 5% aRd BI2INPofiFeWas aaddioXhie rextyle) way hetiteeat 90°C
for 3 I'gaglrS( g’?\eﬁ;demyggrﬂltgrregghj%wh %qﬂe al\;@@& Q}'\egg//vl_%i et fﬂﬁ' )I'he solvent
wad e§:9por3t§d 7etﬁ§l éd@t%tg K)as dddea- ahdBRad MashedHvith NaFCO3 4% aqueous
sollgtlpp, thﬁﬁ: @pﬁegrlr& 264 e[ wlgunflegiog; chromat[ograpi!igl éluting with
Dcﬁlr/ﬁéeg%&nﬁé’s @ﬁd?emyrdmty)w ro%) bEexpabtedipradused (0. 977

g, Vi procedure described in
I nt ePW¥Ei(aY® °/2)7277§Wr1 b i WI th 2, 5-di bronopyri di ne

(8 44 nnDI 2.0 g), 3-ethoxyphenyl boronic acid (8.44
| 4,0 g). WO 2009/021696 PCT/ EP2008/ 006573 -57
ntwdtm%soo MHz, CDCI3): 1.43-1.47 (t, 3H), 4.09-4.16

(q, 2H), 6.96-6.99 (m 1 H), 7.3AM7.40 (t. 1 H),

7.49-7.54 (m 2H), 7.60-7=88 (g¢=1 H), 7.85-7.88 (m
1H), 8.73 Is, 1 H). Ea—@tw%: 278 [ (MFl) +,
100], 280 [(Mrl)+, 97]. S Tnternmediate 29 OR N Br \

5-HroBroa2A(3-thetBoxytphexyDbwniging - 3- met hyl pyri di ne bt ai ned

In { %cq??ﬂcg;t%%éd g rﬁ x%geftfi 8'&.6?&%8%%% @MAGRAYI ©.580%H 3-bed

mesh iy phemy thoorss acid (31 bymali G321 @)1 Pd6-¢rafiDCM (@2 mmol, 0.172 g),
Cszgt&t ('%Wrﬂnu%[‘&'&%@”ﬁ § dioxane/water 4:1 mixture (14.5 ml) was heated at

100°C for 14 hours, under argon atmosphere. The solvent was evaporated and the crude
mixture was extracted between water and ethyl acetate. The solid residue was purified by
chromatography over SiO; eluting with hexane/ethyl acetate mixtures affording 5-bromo-
2-(3-methoxyphenyl)pyridine (0.242 g, yield 43%) as major product and 2-bromo-5-(3-
methoxyphenyl)pyridine (0.039 g) as minor product.

& '"H NMR (300 MHz, CDCl,): 3.89 (s, 3H), 6.97-7.00 (m, 1H), 7.35-7.40 (t, 1H), 7.50-

7.63 (m, 3H), 7.85-7.88 (m, 1H), 8.73 (s, 1H).

ESI/MS (m/e, %): 264 [(M+1)", 100], 266 [(M+1)*, 97].

Intermediate 28

QOEt
—=N

\_/
5-Bromo-2-(3-ethoxyphenyl)pyridine
Obtained (0.977 g, yield 45%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (8.44 mmol, 2.0 g), 3-ethoxyphenylboronic acid (8.44
mmol, 1.40 g).
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10 acid (11.96 mmol, 1.98 g). 6'H NMR (300 Mz,
CDCI3): 1.43-1.47 (t, 3H), 2.45 (s, 3H), 4.06-4.13 (q,
WQR)09/081692- 6.95 (dd, 1 H), 7 05 (s, 1 H), 7.0PCcTERD08/006573
(d, 1 H, 7.34-7.40 (t, 1 M, 7.68 (s, 1 H, 8.41 (s,
ESI /NS (e, %: 292 [(7I\/H-1)+ 100], 294 [ (ML) +,

97] . i

S P BobME TSR 770 st efb 1 0 2 caseasg
7I(ér!,]4-’¢44tog$ rglc}:eg ?949%(:1{ @H) oN6M.68He, TH)OT B8UT.88 thestH)i 83d (s, 1H).
'és'ﬂwgl('ﬁ'f%r@ 37%%79 Eéﬁﬁ %ﬁoﬁgw%btga]]mml 2.0 9),

g at hoxyphenyl boronic acid 20 (7.97 mml 1.32 gl).
"H NVR (300 MHz, CDCI3): 1.42-1.46 (t, 3H), 2.45 (s,
Inteyppediate @3- 4. 15 (g, 2H), 6.94- 6.97 (dd, 1 H),

7.32-7.38 (t, 1 H), 7.48- 7 52 (mpPeH), 7.57 (s, 1 H),
8.68 (s, 1 H. ESI/MB 92 [(M+1)+, 100],

294 [ (ML) +, 97]. Intermal te FOEt -NBr\ 25
5- Brono- 2- ( 3- et hoxy- 2-f| uor ophenyl ) pyri di ne QObt ai ned

53(,-&.-“1)5%% é&g?hé%g@-ﬁn%thﬂ Aginkhe procedure descri bed

nin starting W|th25d|brom)yr|d
Ob{aihed4 130w, yield 37°g) follawipg Hwerogeqvlf%?%?ﬁﬁé‘m 'Btﬁ“gﬁ?'éte

. 63
ol e TR YD i g
acid (11.%nmol, 188 gy, 2H), 7.03 (td, 1 H), 7.16 (td, 1 H),
% ﬁ%ﬁﬂ;&é\@%,@%ﬁ){ g%;%.:}? E%%H)% 288 (& %) A 0b)4.18¢q7 BH), 6.92-
6196 éddyeitH) 47 85 82 1685 7.09-R. 12d, 1H) Sado i, 1H) 0L 68 (s, 1H), 8.41 (s,
1H).
ESIMS (m/e, %): 292 [(M+1)", 100], 294 [(M+1)", §7].

Intermediate 30

OEt
=N

\_/

5-Bromo-2-(3-ethoxyphenyl)-4-methylpyridine
Obtained (1.14 g, yield 49%) following the procedure described in Intermediate 27,
starting with 2,5-dibromo-4-methylpyridine (7.97 mmol, 2.0 g), 3-ethoxyphenylboronic acid
(7.97 mmol, 1.32 gl).
& '"H NMR (300 MHz, CDCl5): 1.42-1.46 (t, 3H), 2.45 (s, 3H), 4.08-4.15 (g, 2H), 6.94-
6.97 (dd, 1H), 7.32-7.38 (t, 1H), 7.48-7.52 (m, 2H), 7.57 (s, 1H), 8.68 (s, 1H).
ESI/MS (m/e, %): 292 [(M+1)", 100], 294 [(M+1)", 97].

Intermediate 31

R OEt
—N

\_/
5-Bromo-2-(3-ethoxy-2-fluorophenyl)pyridine
Obtained (1.18 g, yield 47%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (8.44 mmol, 2.0 g), 3-ethoxy-2-fluorophenylboronic acid
(8.43 mmol, 1.55 g).
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5- Brono- 2- ( 5- et hoxy- 2-f | uor ophenyl ) pyri di ne Cbt ai ned
(1.18 g, yield 47% follow ng the procedure described

WO poobfa2iepdredi ate 27, starting with 2,5-di br onB@Y/EPW0$/€06573
(8.44 mol, 2.0 g), 5-eth O@éZfI u orophenyl boron
ic acid (8.43 mmol, 1.55 g)~." 10 8' H NVR (300 MHz,

57%’#”‘1%@0042 (tCD(g'SDsi‘*é gﬁ_‘ %,wzf') 35?93533 @”1}&& f'ésgg 1H),

A 48l (m 11Hrj) 7.79.(d& 1(Hj{ 7.881dd, 1ES| %vgvsgvgm %W: 296
1 nt er i ate NBr \-/ 15
"Iéé@ﬁ%l@ﬁlﬁ /()SL%KWSQ/pﬂ@yI ) - 3-met hyl pyri (rjl ne QObt ai ned

Intdrine@fate 32yi el d 23% follow ng the procedure descri bed
In Internmediate 27, startlng Wt &

2, 5-di br ono- 3- nethyl pyri .94 mmol, 4.0 g),
3- nmet hoxyphenyl bor oni cer i 3 mol, 2.42 g). 8 H
NVR (300 MHz, CDCI3): 2.3 S, , 3.85 (s, 3H), 6.96

(m 1 H, 7.06 (m 2H), 20 7.736 (t, 1 H, 7.74 (s, 1

5Hr&rtnoaz -(Blethoxy-R-filoropBen\pyridiee %) : 278 [ (M+1) +, 100].
er

Ob@'”@fjoﬁg%z-g( 2"%? ‘go@pﬁo&ﬂwn)gp)}‘rl Bfoﬁ%dlgg c&)scnbed dn (Bteggidlate 21,
stafling Y4it@l ﬂ5-’ﬂﬂ§¥¢mbﬁirldﬂw (844 inenghr 2@ @)l LA-ethdes2+fiubesghemnylboronic acid
I3nrtner5’re te 27, starting with 2,5-dibromopyridine
4 gy 1.0 g), 2-fluorophenyl boronic acid (4.22

ereds@% I\Ell)iz (ﬁid:ve,)l\/ﬁ 4(2r(i SH)%.08 2F 2H), (6890, 18N0L07 (td, 1H),
621 ,?,%EEH)'C%z & 1v'\_vﬁ g% 192698 7B/ {2008/ 006573 - 59
ESIIMS (m/e, %): 296 [(M+1)", 100].

Intermediate 33

OMe
=N

\_/

5-Bromo-2-(3-methoxyphenyl)-3-methylpyridine
Obtained (1.00 g, yield 23%) following the procedure described in Intermediate 27,
starting with 2,5-dibromo-3-methylpyridine (15.94 mmol, 4.0 g), 3-methoxyphenylboronic
acid (15.93 mmol, 2.42 g).
& 'H NMR (300 MHz, CDCl,): 2.35 (s, 3H), 3.85 (s, 3H), 6.96 (m, 1H), 7.06 (m, 2H),
7.36 (t, 1H), 7.74 (s, 1H), 8.57 (s, 1H).
ESI/MS (m/e, %): 278 [(M+1)", 100].

Intermediate 34
—N

F
5-Bromo-2-(2-fluorophenyl)pyridine
Obtained (0.534 g, yield 50%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (4.22 mmol, 1.0 g), 2-fluorophenylboronic acid (4.22
mmol, 2.42 g).

ESI/MS (m/e, %): 252 [(M+1)*, 100].

Intermediate 35
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5- Brono- 24 2-fl uoro-5-isopropoxyphenyl) pyridine

(bt ai ned (0.600 g, yield 45% follow ng the procedure
waemgnoteed in Internediate 27, starting w th PCI/EP2008/006573

2, 5-di bronopyridine (4.22 mgl, 1.0 g),

2-fl uoro5-i sopropoxyphenyl boronic 5 acid (4.22 mmol,

0.836 g). ESI/M5 (me, %: 310 [( 1)+, 100].

Internediate 36 0-~ -N Br \

5- Brono- 2- (3-i sopr opox met hyl pyri dine 10

Obt ai ned (0.731 g, yie | ow ng the procedure

described in Intermedl ate 27 ¢ starting wth

5326?‘9?0&[)@“?@ 'l-58,5’6 ‘g’FAYé’n 2725’%%.'%9 Oagl)d (4.22 mol ,

ObfAin2d§0.6DP0 ghpeld MS%)rfbl&qu@ theme[dgmgsenb@m]lntermedlate 27,
sta%npgyv&ﬁ%?’%&&:mrﬁ%ﬁ,ygg@?ZléégIn&r}?lr I ﬁ;é éﬁtoroS lSOR ogﬁxwr}ea%lg?ronic

aci@ (42X invicd, 08362g)5- di br onopyri di ne (2.11 nmol, 0.500 g),
-flugro-4. ' I nnyl ) pyridine (2.32 mol,
é.s'é"égqﬁ’?‘?'%@dgét@%h?) 3“5@0. 21 mmol, 0.148 g), Qul

Intéronedffater®s! , 0.080 g) in DVF (5 nl) was heated at 130C
for 12 hours, under argon 20 atnosphere. The sol vent
was evaporated and the crude m x m<% was extracted
bet ween water and et hyl The solid residue

was purified by chromato er Si02 eluting with
DCM net hanol mi xtures affording 0.330 g (yield 62% of

Effﬁguf%—fbe%% fop gﬂuﬁyg 38m5|t|'§Wr 'VHé SZ?DCI 3):
Obgifjed (07318, slgld( %)1fo}l9me§]e/Wgce(d‘w%desglbecégwénte(w%q]?t_p 27,

staé@ vgﬁgogg%%ﬂé ;%ﬁfdﬁ']_eg’(g_zlﬁ‘ miBbl, € 10%y)\ 2-NuMNES 8UPPB LIy Iboronic

acid{4.82 Brmostop§86 - n- 2- yl ) pyr azi ne
ESI/MS (m/e, %): 306 {(M+1)*, 100].

Intermediate 37

E
—N

\ /7 \ /

5-Bromo-3’-fluoro-2,4’-bipyridine
In a schlenck tube, a mixture of 2,5-dibromopyridine (2.11 mmol, 0.500 g), 3-fluoro-4-
(tributylstannyl)pyridine (2.32 mmol, 0.896 g), PdCI,(PPhs), (0.21 mmol, 0.148 g), Cul
(0.43 mmol, 0.080 g) in DMF (5 ml) was heated at 130°C for 12 hours, under argon
atmosphere. The solvent was evaporated and the crude mixture was extracted between
water and ethyl acetate. The solid residue was purified by chromatography over SiO,
eluting with DCM/methanol mixtures affording 0.330 g (yield 62%) of the expected
product.

& 'H NMR (300 MHz, CDCl,): 7.82-7.85 (d, 1H), 7.94-8.02 (m, 2H), 8.54-8.59 (m, 2H),

8.82 (s, 1H).

ESIMS (mle, %): 253 [(M+1)*, 100].

intermediate 38
—N N—



Obt ai ned (0.310 g, yield 60% follow ng the procedure
described in internediate 37, starting with

wQ2®9deeponopyridine (2.11 mmol, 0.5 g), PCT/EP2008/006573
2- (tributylstannyl)pyrazinegh2.32 mml, 0.857 g). 5
ESI/MS (me, 9%: 236 [(Mt1l)+," 100]. Intermediate 39 F

onp-.2- (2-f | uor ophenyl ) pyri m di ne A
Z(WW%V'U*'"% 55‘9’&52'2 ®i odopyri m dine (2.58 mml, 0,500
Obfgv\hed 2 Biwgr\e@h B0¥) Belloamgetha prateda@ desciedHndnterrediate 37.
ous sal.ut i
s BB B G 271 S5 L R yfeie 2
mmg}/@rgg,v@) . The solvent was evaporated and the solid
esi due wa C tween wat er and et hyl acetate.
@”%K‘Béﬁn@ gﬁ%{.@ \tlgs vaporated and the crude
Intdrfifedidte 39as purified by chromatography over Si02
eluting with hexane/ethyl acetate m xtures affording
0.466 g (yield 56% of th pe d product. 15 ESI/ M5

(me, %: 253 [(M1)+, (M1) +, 97].
Internedi ate 40 W -NH2

5. ngﬁ:b%ﬁgg%ﬁmhhwmmw) pyridin-3-amine A mxture
e o 08T B A i
3. %ﬁrgﬁ{&)d 58C§) aMeaqusond Jolutis omz@oecv Tomnxg, ho o Pdif)s in
et e BRRTEE 1 BTN 1y U s i i
resfd#'etvfa%tédr‘é@%dejéamnahadr amtlethyl@cetatel § he@sganis Ph‘aséd"'%y
eva;:ﬁo;q%gq? tgg ey rﬁgqo \E/ﬁ%fﬂ“ﬁgﬂl’%zﬁ'lﬂg& B?ghr\g}ngwyﬁfep a[t9) eluting with
heﬁ%ﬁ@%f dc@cbtédﬂﬁdureQEffcﬁdihgl oNeR QGME m%) oiGhEE3) ectqp preduct.
EINE frife ok 253 18F D108 ss vyt €11 1 ESIZIONé 2

Int¥dmedidfe 4d Mr1) +, 100], 281 [(IVH)+ 100]
Internediate 41 OCF3 -N

OMe
—N

PN\ 7/
Br

5-Bromo-6-(3-methoxyphenyl)pyridin-3-amine
A mixture of Intermediate 16B (0.84 mmol, 0.257 g), ZnBr; (0.17 mmol, 0.038 g) and Pt/C
10% (0.08 mmol, 0.016 g) in ethyl acetate (5 ml) was stirred for 20 hours under hydrogen
atmosphere. The catalyst was filtered off and the solid thoughtfully washed with warm
ethanol. The filtrate was evaporated and the crude was purified by chromatography over
Si0, eluting with DCM/methano! mixtures and affording 0.170 g (yield 73%) of the
expected product.

& '"H NMR (300 MHz, CDCls): 3.86 (s, 3H), 6.91-6.95 (m, 1H), 7.17 (s, 1H), 7.20-7.23

(d, 1H), 7.31-7.37 (m, 2H), 8.11 (s, 1H).

ESI/MS (m/e, %): 279 [(M+1)", 100], 281 [(M+1)*, 100].

intermediate 41

OCF3
—N

W/

5-Methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-amine
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H2N 30

5-Met hyl -6-(3-(trifluoronethoxy)phenyl)pyridin-3-am ne
wWaB020089©21696 PCT/ EP2008/ 006573 -61 A. 3- MERGI/EP2008/006573

-5-nitro-2-(3-(trifluoronet téqu) phenyl ) pyri di ne

Ootained (1.25 g, yield 91%°'fol | owing the procedure

described in Internediate 27, aﬁt'i@q W t h

B br Grethyisenige- %(%ti'%?m"?%hwé\”(’ e fﬁm‘r"e 1.0 g),
Obtg.nsétrﬁ'd‘d gogwtd%%ybom&ewl fhbo,ﬁreedzﬁa;ﬁdaifg%bcﬁln rl'rtefrrﬂd-ate 27,
starng/bt Wh 2-bromo-3- methyl Sﬁltropyrldln[e 3I61’ rn]ol g, 3

[BUNEiE adid X4 BEMhadIpY.5 @).n- 3- ani ne
(mfrt@rO%m%{y{gﬂeHg |8|§e| 799% fgivl o?\nbng t he procedure
RIS i(mési /1>)n2$91i(§‘ﬁﬂ‘gd1%9e 7 (process 2) (step D),

1 art ﬂ%tlglldj?-(trlfluoromethoxy)phenyl)pyrldm-3-amme
-(3- trlfluoromthoxgg%qx rlt%
Obf@lne(j40 _890 gnyeld 7§"/@§ol@wunq@1eﬂwqqm Qeosg %7
nftrd-9-(8-§trifldorbnet hényl)pyridine
cﬁ.]-)ezé?;{ §§ep’ﬂr59 staﬁu%%.(m nsletnrpm iy ~(6idorbinettibxgneny)oy
(4.19\npRhN 1125 9)

%}lﬂ(lﬁllé’gs’o?gm Q:éégﬁ@té@%ymemeb)wWM)dv no3s,aM)NE36 (m, 1H), 7.43
. | ow ng the procedure
e gdy, |8ma21|(sl hH). nt er medl at e 27 st arting wth

Int%npt{ - ( 3- net hoxyphenyl ) pyri di n- 3- am ne
ermedi ate 40) (0.61 nmol, O. 13& g),

2-cycl opropyl -4, 4,5, 5- tetr
(0.68 muol, O. 123 m).y
0.65-0.69 (m 2H), O. 91 0-
1H), 20 3.85 (s, 3H), 6.55 , 1 H, 6.88-6.92 (dd, 1
H, 7.15-7.21 (m 2H), 7.30-7.35 (t, 1 H, 7.98 (s, 1
H. ESI/MS (mMe, %9: 241 [(M+1)+, 100]. Internedi ate

5 @%@’PQ%&&%MBW?VQPH? Hy31 ?)n)}'rnl di n-3-anine A

Obaife? (0SOP!YIIO B EoilplvingIherptdeptiurs-descritedyn indemrediate 27, starting
WIt%gt?};rggg’ﬂ(a‘ ’ﬁeﬁ%‘[‘??@j%@}ﬁ'b%'{' m%aﬁwﬂ'\lel (LR ARE 48 @AMHRSI, 0.172 g),

2-cyclopropyl-4,4,5,5-tetramethyl-1,3, 2-dioxaborolane (0.68 mmol, 0.123 mi).
§ '"H NMR (300 MHz, CDCl,): 0.65-0.69 (m, 2H), 0.91-0-95 (m, 2H), 3.61-3.66 (m, 1H),
3.85 (s, 3H), 6.55 (s, 1H), 6.88-6.92 (dd, 1H), 7.15-7.21 (m, 2H), 7.30-7.35 (t, 1H), 7.98
(s, TH).
ESIMS (mle, %): 241 [(M+1)*, 100].

Intermediate 43

th 1 3, 2-di oxabor ol ane
0 M—|z CDCl 3):
2H), 3.61-3.66 (m

I

HaN \ /

6-(3-Isopropoxyphenyl)—5-methylpyridin-3-amine

A. 2-(3-isopropoxyphenyl)-3-methyl-5-nitropyridine
Obtained (1.03 g, yield 82%) following the procedure described in Intermediate 27,
starting with 2-bromo-3-methyl-5-nitropyridine (4.61 mmol, 1.0 g), 3-
isopropoxyphenylboronic acid (4.61 mmol, 0.83 g).
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starting with 2-brono-3-nethyl-5-nitropyridine (4.61

mol, 1.0 g), 3 30 isopropoxyphenyl boronic acid (4.61
WOorpah/0218983 g) . WD 2009/ 021696 PCT/ EP2008/ 006 5FGI/EPBRS/®6573

1H NWMR (300 MHz, CDCI3): 1. 92 2.53 (s, 3H),

461465(m1H) 7007(3% 7.08-7.12 (m

24 iwéz é%pé/m%cé%)y H%am;ﬂﬁu) 2. %@@3 JQI-E) 46745 (?nS 1H), 780-7.03
@bﬁ. hy, 7S @@gﬁ%ﬂhﬁmsb 23 gremylsmor(sdmy 83417 NH)5

t al n follo th d
ESI9dBi(méd % )nﬁ%f(&*n’rgd"%q]e 7 (proce\gsng) (gtggog e

stgr tg_fis¥pkdpoxyphenyl)-5-methylpyridin-3-amine
2- 3|so\#g(§§< yp ” G

3-nmethyl -5-nitra |ne 3;787
Obtainsd, (06603, ysald ‘Vg)molmmq @@@rwur@ﬁcgg @t&"vé,'ate
(prcgé-?%% Zg(sgega [%)S sta%li'r')g with @?9-(3%8 o%b')(yphé ﬁys%ggylgﬁﬁgtzro%yraﬁ)nle (3.78
mmd), 1.63 @2 (s, 1 . 10 ESI / M5 (n1e 9% : 243 [ (M) +,

%%Mméﬁ'}ﬁ@ [2&3 4434& r'\]&@ 225‘(5‘%;2} n? 62 (s, 2H), 4.57-4.63 (m,

mxsaeeaawmszw 17'106@/94 (.2t %@H&&@m% qu&)ﬂéﬂ)ned
| owi ng the procedure descri bed
égmﬁlnter atsej[(%'{g fl@(lg'rti nggvvith P
Intémirdiate-43- met hyl -5-nitropyridine (0.92 mol, 0.200 g),
3- car banoyl phenyl boronic acidg(0.92 nmol, 0.152 g).
ESI/M5 (me, 9%: 258 [(Mrl)+, 100%"
3- (5- Ami no- 3-met hyl pyri diTh benzani de 20 bt ai ned
(0.135 g, yield 65% foll e procedure described
inIntermediate 7 (process*2) (step D), starting with
3-(8-AnmBEL-MethyBpyvidinaylbetizamilde | ) benzam de (0.913 ol ,

O s A S bt 1001

Obtained (0.225 g, yield 95%) following the procedure described in Intermediate 27,

starting with 2-bromo-3-methyl-5-nitropyridine (0.92 mmol, 0.200 g), 3-carbamoylpheny!
boronic acid (0.92 mmol, 0.152 g).

ESI/MS (m/e, %): 258 [(M+1)*, 100].

B. 3-(5-Amino-3-methylpyridin-2-yl)benzamide

Obtained (0.135 g, yield 65%) following the procedure described in Intermediate 7
(process 2) (step D), starting with 3-(3-methyl-5-nitropyridin-2-yl)benzamide (0.913 mmol,
0.235 g).

ESIMS (mle, %): 228 [(M+1)*, 100].

Intermediate 45
OMe

L0
HN— )
CF3
6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-amine
Obtained (0.077 g, yield 28%) following the procedure described in Intermediate 27,
starting with Intermediate 60 (1.02 mmol, 0.200 g), 3-methoxyphenylboronic acid (1.22
mmol, 0.185 g) in the microwave oven for 60 minutes.
& "H NMR (300 MHz, CDCly): 3.85 (s, 3H), 6.94-7.06 (m, 2H), 7.27-7.36 (m, 2H), 8.25-
8.29 (m, 2H).
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6- ( 3- Met hoxyphenyl ) -5-(trifl uoronet hyl) pyridi n-3-am ne
W@pnogjozists (0. 077 g, yield 28% follow ng the pPOLERRIOE006573
described in Internediate 2%, _ starting with
Internmediate 60 (1.02 mol, 8200 a),
2 e Cld (1.22 mol, 0.185 g) in
?%"eﬁ%?@%@vég% s q?o 0 minutes. 30 5 1H NVR (300
Intdvhiedia®®@63) : 3. 85 (s, 3H), 6.94-7.06 (m 2H),
7.27-7.36 (m 2H), 8.25- 8.29 (mowH). WO 2009/ 021696
PCT/ EP2008/ 006573 -63- E e, %W: 269 [(M+1)+,
100]. Internedi ate 46 ' \-
6- ( 2- Fl uor o- 5- met hoxyphenyl ) - 4/ et hyl pyri di n- 3- am ne
5 Obtained (1. 22%@8 yield 76/%]follovv| ng the
6-(HF broserdrmethoxyph Hﬂ“?tﬁt"é‘ryﬂﬂ SPBiB&  “starting with

Ob m%Bl(‘i"?%é ﬁ@ﬁi%"/&)ﬁb"d@\hﬁ? t?ne%cfé%lu(e@&%nmin,lntbrrﬂ@@a@)Z?

h b d
stariaaifh gy hiassia- RE BTN Syamnad” Df a9t D8 Fhuoro-s-

- 10
megh‘&gf mﬁhgrtoﬁm%tld;(i;%jyﬁ{{nﬂw 1‘!‘)3;#) N, N- di net hyi benzam de

I;SSI MS (m/e, %): 233 [( 100

IntdnédAtgeizhy! - 3- (3-met hyl - 5-ni tropyri di n-2-yl ) benzam de
(ot al ned (O 620 g, yield 94% follow ng the procedure
described in Internediate 27, starfing with
2- br ono- 3- net hyl - 5nitrop' i (2N30 nmmmol, 0.500 g),
3-(dimethyl 15 car bamey-phony

onic acid (2.33
nnol 0.450 g). ESI/ M5 (htg, 286 [(M+1)+, 100].

-(Mrﬁnafa-met'raimtﬁ9+2pxﬁi-iv'@ﬁi1qiirne‘5iw§hen,zméﬁ%t hyl benzani de

OB L3 vyl pni s ocecr
Obtained (0.620 g, y|e|d 94%) following the procedure described in Intermediate 27,
starting with 2-bromo-3-methyl-5-nitropyridine (2.30 mmol, 0.500 g), 3-(dimethyl-
carbamoyl)phenylboronic acid (2.33 mmol, 0.450 g).

ESI/MS (m/e, %): 286 [(M+1)*, 100].

B. 3-(5-amino-3-methylpyridin-2-yl)-N,N-dimethylbenzamide
Obtained (0.440 g, yield 75%) following the procedure described in Intermediate 7
(process 2) (step D), starting with N,N-dimethyl-3-(3-methyl-5-nitropyridin-2-yl)benzamide
(2.30 mmol, 0.657 g).

& 'H NMR (CDCl3): 2.28 (s, 3H), 3.01 (s, 3H), 3.11 (s, 3H), 3.70 (s, 2H), 6.90 (s, 1H),

7.37-7.53 (m, 4H), 8.02 (s, 1H).

ESI/MS (m/e, %): 256 [(M+1)", 100].

Intemediate 48

OMe
—N

PN\ 7/

6-(3-Methoxyphenyl)-5-methylpyridin-3-amine
A. 2-(3-Methoxyphenyl)-3-methyl-5-nitropyridine
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(process 2) (step D), starting with

N, N- di nmet hyl - 3- (3-net hyl -5-ni tropyridi n-2-yl ) benzan de
WQ@Q0002218% nmol , 0.657 g). S 1H NVR (CDCl 3): 2.PRGI/EBR3008/006573

3H), 3.01 (s, 3H), 3.11 (s,-&f), 3.70 (s, 2H), 6.90

(s, 1H), 7.37-7.53 (m 4H), 8.02 (s, 1 H). ESI/M

Ob(dﬂéa éf/ﬁ?: & Sfelti ( 1ded) ’follol«ﬂféthe |pﬂ$déﬁﬂ|%ddé§c§hb63 iPMptermbldiate 27,
(3 Met hoxyphen net hyl %H di n- 3-am ne

StaBNGy. (et ARG B HPRGIONSS. {1888py MPhe. W8 9. &
me@Q&?ﬁ @8%&@&1&?@%&1@%@7%9 64 Obtained (2.43 g,
| e

foll ow n? t he procedure descr

dﬂmé@ MHz7CDCE 2:21 (83 Wt H87 (5, 3 H), £63°9 20" (m, 3H),7.31-

I 3.0
T Rl s ony ydutg LAty 5.0 0,

ﬁw\ﬂ(sz(uwen%&% )% 95151 (s, 3 H), 3.87 (s, 3 H),
6g93 1 8.39 (d,
B 6%3 Knegﬁof he%gll)DS m%g;ﬂpyrloﬁn—é aﬁgln@m Ty H)ESI TAVE (
Ob(qtﬂqg (2/(32 gg4y; (Mlq_%)p follpgiing the procedure described in Intermediate 7

(pr ‘:2&%2%Y§@3<)tp3 1000/3 57@?%%“?%%@3%’@&%%@&36 (983

mnay, ng}msdl ate 7 (process 2) (step D), starting with

R e SRk ot ke ) 58 fa Sy o e

F=508 Hz2H)7 6 - 721 (m :zzre47(l§ 73M)(m, 6HRSB.021(d, J5234 7, 1H).
6 7.17 - 7. 44 1
E%glglé’?')g/e ”’gééﬁ[(&'z’t% bEB ESI /M5 (e, %:(m215 v

Int{!l(nmdjate 495]. Internediate 49 CI' -N 15 HzZN
6- (2- Chl or ophenyl ) pyri di n- 3-amcne Obtai ned (0.900 g,
yield 76% follow ng the presedy=e described in
Intermedi ate 27, star thNg Wi th pronopyr i di n- 2- am ne
(5.78 mmol, 1.0 g), 2-chlorophenytboronic acid (6.94
6-(2-Chlorophenyl)pyridin-3-amine

Obtained (0.900 g, yield 76%) following the procedure described in Intermediate 27,
starting with 5-bromopyridin-2-amine (5.78 mmol, 1.0 g), 2-chlorophenylboronic acid (6.94
mmol, 1.08 g).

& "H NMR (200 MHz, CDCl,): 3.80 (s, 2H), 7.03-7.07 (d, 1H), 7.27-7.34 (m, 2H), 7.43-

7.49 (m, 2H), 7.56-7.59 (d, 1H), 8.20 (s, 1H).

ESI/MS (m/e, %): 205 [(M+1)*, 100].

Intermediate 50

=N
\ 7
6-(2-Fluorophenyl)pyridin-3-amine
Obtained (0.210 g, yield 31%) following the procedure described in Intermediate 39,
starting with 6-chloropyridin-3-amine (3.50 mmol, 0.45 g), 2-fluorophenylboronic acid (6.94
mmol, 0.97 g).
ESI/MS (m/e, %): 189 [(M+1)*, 100].

Intermediate 51
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mmol, 1.08 g). 20 6'H NVR (200 MHz, CDClI3): 3.80 (s,

2H), 7.03-7.07 (d, 1 H), 7.27-7.34 (m 2H), 7.43- 7.49
W@ Pgo9AR696 7. 56-7.59 (d, 1 H), 8.20 (s, 1 H). BXIT/EFR008/006573

(me, 9%9: 205 [(M+1)+, 100]-g5d nternediate 50 F - N

H2N 25 6- (2- Fl uor ophenyl ) pyri di n- 3-am ne Obt ai ned

(0.210 g, yield 31% foll ow ng#& he procedure descri bed
in Intermediate 39, start)
6- chl or opyri di n- 3- am né”{3\5 . 0.45 g),

1/
2-fl uorophenyl boronic acid (6. Qﬁ_/mml , 0.97 g).
ESI/M5 (me, %: 189 [(M+1)+, 100]. 30 Internediate
51 WD 2009/ 021696 PCT/ EP2008/ 006573 -65 F N HZN x

6-(2;6-Diflloropheryfpydidih3carpiweeny| ) pyri din-3-amine In a
i g R iGe AB b By SAn it ne ooy 225
ml) i TBHELl_t(se %@@t UYn?’e}rurﬁil‘e_?_ﬁngoﬁtatmsﬁmeI‘@,a solugioh of h-@uLDf10.2 ml) in THF
(2 SR 2o Thg s eSSt AT 1 Lor AN s 0 (R Was heated
to !(9%0@{_) ﬂ%olatmnﬁgﬁgbgfss Bl)ui TeIF (0f5MEW@k2added drdp wise afttithe mixture

. s adde r e and the,. t . .
wal giriaia s S hra b GE A naSt g SO of irGmoRiian framine
(11 -‘(5?0’5???5' QHD%WE) '(rjrdiFF)g-rzlg n?lﬂérﬁitﬁli%(l?t’h@? (mmgmm&,. 1039) w'eredﬁdéd

X an . .
respeptively a@etﬂi‘%nlJ§e AT o460 ke {Hant i e wes
evaﬁ@@é&y afdMh@lbrudelmetse !\A:ca_el’pgriﬂﬁﬁby @vmerpaﬁe@l claathatdyeaphy eluting

.crude mXx e Was ur 1.e I r
Wity R GRSt Ateane 22 i SbAf e exepupd product
%fﬁ RIVR N@owﬁz apCly: 8lsd (309A), @540 @ et BdeTrasidcH), 7.23-

1H NMR (200 MHz, CDC13): 3.83 (s, 2H), 6.95-7.00
2R (m72idp 82408, 1Y) 1 H),)7. 23- 7.(22 (Fn') 2H), 8.24 (gm

Bsiins (e, BBk LB, 160 207 [(M+1)+, 100].
I nter medi ate 52
Intermediate 52

F3C
—N

6-(2-(Trifluoromethyl)phenyl)pyridin-3-amine
Obtained (2.05 g, yield 59%) following the procedure described in Intermediate 27,
starting with 6-bromopyridin-3-amine, 2-(trifluoromethyl)phenylboronic acid.

ESI/MS (m/e, %): 239 [(M+1)*, 100].

Intermediate 53
o}

F
NH,

2
Methyl 2-amino-5-fluorobenzoate

A solution of 2-amino-5-fluorobenzoic acid (9.29 mmol, 1.440 g) in a mixture of HCI/MeOH
(3N, 30 ml) was heated at 100°C overnight. The solvent was evaporated and the crude
mixture was extracted between DCM and K,CO, saturated aqueous solution. The organic
phase was evaporated and the crude mixture was purified by chromatography over SiO;
with hexane/ethyl acetate mixtures affording 0.650 g (yield 42%) of the expected product.
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F3C -N H2N

6-(2-(Trifluoronethyl)phenyl)pyridin-3-amne 20
w@RGoalozisds (2. 05 g, yield 59% follow ng the prPCEEP2088/006573

described in Internediate 27%g- starting with

6- br onopyri di n- 3-am ne,

*l-( Ny%{z[% NH téﬂé%f?%m‘ R9y 8% &, A9, 8.6 (B Hﬁo (47 Bz 7 1H), 7.0

I nt'érnedi at'e 53 0
(25 1Ibﬁth’9'l(dC2Jéﬁ18né15=|Z IlfBr obenzoate A sol uti on of

) R0 acid (9.29 nmmol, 1.440 g) in a

%SI?(‘\{J%RW& Z)I—E?(?gg%—ﬁ ?2?\11 30 m) was heated at 100C
Intermediatg$d. The sol vent was evaporated and the crude

m xture was extracted betweengDCM and K2CO3 sat ur at ed

aqueous sol ution. The organi cl phase was evapor at ed

and the crude m xture vvari Q5ed by chromat ogr aphy

over Si02 30 with hexane acetate m xtures

affording 0.650 g (yield 42% 't the expected product.
EthyC2-20ti80Daxiage PCT/ EP2008/ 006573 -66 5'H NVR (200

To me %6“ r%;%aﬁoﬁ% E'k? 'g'?nﬁw}él% ?g;‘g') %tﬁgr@cg Qé’(gmi)J E&%@ﬁ(%
miid), 2. 5581)/W4s ddded antijthe m%@urp(mslrpﬂuxeﬁdaj 20 haurs.erheesdilventwas
evaZ)?)1 ageé)f;nﬁdnto e'%:@doel r(:e's:“fgg¥ gva%ﬁ%gﬂ/%ﬁowgt? gh;e_;%oﬂltléﬂlnﬁbfrﬁﬁed with
6N Q\@OHThQueousscmmménd extriciodwith GHElwhlse ongdai¢ phase wae evaporated

affdllit WQ% |el %"ﬂi@ﬂhg g(pgchcpé’M[jéct The sol vent was

eva orat cru e resi e was dissolved in
SVEH BIMR (Boe MIdt,lﬂ[D@la). N33t (t, BH) 483 W, 2H), 197464, REIHE.61-6.66 (m, 2H),

| fﬁiﬁg@g@@é?%g? Taifording 0.635 g (yield 78% of
n .
0

\Gf‘\oa
NH

2
Ethyl 2-amino-5-methylbenzoate
Obtained (5.83 g, yield 88%) following the procedure described in intermediate 54,
starting with 2-amino-5-methylbenzoic acid (151.16 mmol, 5.58 g).
& '"H NMR (300 MHz, CDCls): 1.38 (t, 3H), 2.23 (s, 3H), 4.33 (q, 2H), 5.55 (s, 2H), 6.59
(d, 1H), 7.09 (dd, 1H), 7.67 (d, 1H).
ESI/MS (m/e, %): 180 [(M+1)*, 100].

Intermediate 56
0
@iu\oa
NH

2
Ethyl 2-amino-6-methylbenzoate
Obtained (0.342 g, yield 12%) following the procedure described in Intermediate 35,
starting with 2-amino-6-methylbenzoic acid (13.23 mmol, 2 g).
& 'H NMR (300 MHz, CDCls): 1.37-1.42 (t, 3H), 2.44 (s, 3H), 4.33-4.41 (q, 2H), 5.08
(bs, 2H), 6.52-6.54 (m, 2H), 7.05-7.10 (t, 1H).
ESI/MS (m/e, %): 180 [(M+1)*, 100].



S'H NWR (300 MHz, CDCI3): 1.38 (t, 3H), 4.33 (q, 2H),
5.74 (s, 2H), 6.61-6.66 (m 2H), 7.26 (t, 1 H, 7.88
W@ g0o021dy¢ I nternediate 55 0 CEt  NH2 15 Et hyl PCT/EP2008/006573
2-am no- 5- net hyl benzoate Cbtaj ned (5.83 g, yield 88%
followi ng the procedure descrtibed in Internedi ate 54,
Intst ar |tn W th 2-am no-5-net hyl benzoic acid (151.16
FHRACIA8 g q) . 8 1H NWMR (300 MHz, CDC13): 1.38 (t,
3H), 2.23 (s, 3H), 4.33A(g, 2H§ 5.55 (s, 2H), 6.59
20 (d, 1 H), 7.09 (dd, S4ukd, 1 H. ESI/M5
(me, 9%: 180 [(M1)+, 100Intermsd|ate 56 0 OR
NH2 Et hyl 2-am no- 6- net hyl “befnggt e 25 Obtai ned (0. 342

, yield 129 follow ng the procedure described in
Meftiy ﬁmapaft—evgspropyﬂ%ﬁ At W th

In a?séhlien@ratlﬁ:&atnmwub@wmémyla@aﬁhurblsabr%amdmtoata (4B.47 fintdl, 10 g),

5 NVR (300 MHz, % [; H) |—|;
cyclppgcg)_ylpogfqmq acndﬂ_ﬁzg mieo!, %go )2|$B O4(149.16 rg@ok%éGgi) d (AcO);
7S] R 8 ikt Ml e

nealptvfor RAGHG SULORE st BYCHED ABIFPRRIR, Bt EP3EHOr mhaure vas fitered

thr&fg‘ﬂ' déﬁt%l%rfdl{hé orgini8 pHidee evasfsepBiatiddl and evaporated affording 7.34 g
- brompbenzoate (43.47 mmol, 10 g), 5

yl%@xZT%bPUBmeBB‘#QSﬁ‘i’ Progiufty (112.92 mmol, 9.700 g), K3PO4

10 § 1»4& (:SB@SQMHz 3(9D@|3}3)o 4d°ﬂb 68\GH) 2H) o3 43 gm(rml?:éHQ 17f§iﬁ(s 1H), 3.86

O B, S anH 8 (st 80 Hzo?Hwam 58 S aas ik dEh .00 s,

Mgy rogen at mosphere. The reaction mixture was filtered
through celite and the_organi c phase was separated and

ESMM@r‘HV%d“hf‘%M’W@ B’B4 g (yield 77% of the

IntérimsfiafeGgPr oduct .
Ik
0
NH,

tert-Butyl 2-amino-3,5-dimethylbenzoate
A. 3,5-Dimethyl-2-(2,2,2-trifluoroacetamido)benzoic acid
Obtained (3.44 g, yield 72%) following the procedure described in Intermediate 11 (step

15

20 A) starting with 2-amino-3,5-dimethylbenzoic acid (18.16 mmol, 3g).
& "H NMR (200 MHz, DMSO-ds): 2.16 (s, 3H), 2.33 (s, 3H), 7.36 (d, J=1.95 Hz, 1H),
7.54 (d, J=1.95 Hz, 1H), 10.87 (s, 1H) 12.98 (s, 1H).
ESI/MS (m/e, %): 262 [(M+1)*, 100].
B. tert-Butyl 3,5-dimethyl-2-(2,2,2-trifluoroacetamido)benzoate
25 Obtained (2.10 g, yield 50%) following the procedure described in Intermediate 11 (step
B) starting with 3,5-dimethyl-2-(2,2,2-trifluoroacetamido)benzoic acid (13.17 mmol, 3.44
9).
& 'H NMR (200 MHz, DMSO-dg): 1.47 (s, 9H), 2.16 (s, 3H), 2.32 (s, 3H), 7.34 (d,
J=1.95 Hz,1H), 7.41 (d, J=1.95 Hz, 1H), 10.93 (s, 1H). '
30 ESI/MS (m/e, %): 318 [(M+1)", 100].
C. tert-Butyl 2-amino-3,5-dimethylbenzoate
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10 81H NMR (300 MHz, CDCI3): 0.48 - 0.66 (m 2H) 0.75
- 0.95 (m 2H), 1.80 (s, 1 H), 3.86 (s, 3H), 5.56 (s,

WQ@R09/0816%0 (d, J=8.50 Hz, , 7.03 (dd, J=8.BOI/ER200%006573
Hz, 1 H, 7.60 (s, 1 H). ESIéég/E (mMe, 9%9: 192
[rnn+1l)+, R7]. Internediate58. 150 1 Vo Z

Obt%?r{gd[&%é )M%elg 5'3?03 fgllcgwéjgl} H%%%F %@é?g%n&(?%? IIEI) Intermedlate 11 (step
C) aturtthgChitiiteretutyB 3B4dignettyil-2H(8, 2728 fludrobteiaminy) l!ehneoate (6.62 mmol,
21@rgce_olure described in Internediate 11 (step 20 A
P&rting with 2-am no-3, 5-di met hyl benzoic acid (18. 16
ESTTH)NMFSGZ\JO ML DA, 233 (bHH) DOBE; dR),:2. B3 (63K} 6.2H), 2H), 7.00
3 % ’_qu 7.36 (d, J=1.95 Hz, 1H), 7.54 (d,
(311)9 32As 10.87 (s, 1 H 12.98 (s, 1 H). ESI/MS
Esi/ms (Fe, vZﬁZziE(M#J:)*+83]100] B. tert-Butyl
Int di met hyI 2-(2,2,2-trifluoroacetam do) benzoate 25
“Qﬂ%ﬂ'ﬂé& (2.10 g, yield 50% followi ng the procedure
described in Internediate 11 (sfep B) starting with
3, 5-di et hyl -2-(2, 2, 2-t FC{|_ar t am do) benzoi c acid
(13.17 nmol, 3.44 g). S ggo MHz, DMSO- d6):
1.47 (s, 9H), 2.16 (s, 3H) , ™. 3&,(s, 3H), 7.34 (d,

col b finiSfullopdhyfflnsigh 22,15, 10 1009 (5 3

t eAl - ‘B&N-ﬂutﬂﬂnlﬂmrbnﬁetﬂylmwmmmatee WO 2009/ 021696
SRR R BB S 7 'y Rt oo o7
g), (8t sutiok)of &tqaédiumga@Ht(BO ey in-THR (20 rﬁl) Svadi stireth yat rgongf BEmperature
orgzit 4 SOEAE-ALARLE B 5 8. 5F) BBl (Pockph ek o
m!)2vekd aflded 3ihf themitlré svas 3tifred at r00m t8mperature F)r,24mai7s. (The solvent
waggwa;apraEted alv§ étHAc wa/so adg d2 Tﬁwg '\éHéHIOh \Agg]WashEBtvﬁ{hnﬁ@'l-Fﬁl %queous
solution and brine and then evaporated. The crude mixture was purified by
chromatography over SiO2 eluting with hexane/EtOAc mixtures and affording 9.3 g (yield
90%) of the expected product.

& '"H NMR (300 MHz, DMSO-ds): 1.46 (s, 9H), 7.69-7.72 (d, 1H), 8.22 (s, 1H), 8.35-8.38

(d, 1H).

ESI/MS (m/e, %): 263 [(M+1)*, 100].

B. 2-(tert-butoxycarbonylamino)-5-{trifluoromethyl)benzoic acid

In at three round bottle neck flask, a mixture of tert-butyl 4-(trifluoromethyl)phenyl-
carbamate (11.5 mmol, 3.0 g) and TMDEA (34.4 mmol, 5.2 ml) in anhydrous ethyl ether
(70 ml) was cooled at -78°C. A solution of n-BuLi 2.5M (34.4 mmol, 13.8 ml) in hexanes
was slowly added over 20 minutes at -65°C. After 10 minutes at -78°C, the mixture was
heated at -10°C and stirred for 2 hours. The solution was cooled to -78°C and dried CO,
was bubbled for 1 hour and then heated to room temperature. Saturated NH,Cl aqueous
solution (35 ml) was added and extracted with diethyl ether. The organic phase was
evaporated and the crude mixture was purified by SiO, eluting with DCM/MeOH mixtures
affording 2.2 g (yield 85%) of the expected product.

& 'H NMR (300 MHz, CDCls): 1.52 (s, 9H), 3.54 (s, 1H), 7.73-7.76 (m, 1H), 8.35 (s,

1H), 8.57-8.61 (m, 1H), 10.30 (bs, 1H).
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F3C CEt NH2 Ethyl 2-am no-5-(trifl
uoronet hyl ) benzoate 10 A Tert-butyl
wa2qoptorfebaor onet hyl ) phenyl carbanmat e A mi xt ur e BET/EP2008/006573
4-trifluoromethylaniline (4Q;gmol, 5 m),
di -tert-butyl carbonate (40 mml, 8.7 g), 1N solution
us in THE(20 m) was stirred at
I?%Iélﬂgli@z% /?)N?%_l(%qgrmég hours. di-tert-butyl carbonate
( 20. nithly) 2<4nfine)5-(tfiflicromeathyljbenzoatpueous NaCH (20 i)

A r?léwgeesp ? Etfg%fugchglﬁ%bﬁ% )grHfn%)rﬁgﬁlﬂﬁt%ﬂoﬁ{e?ﬂlﬁ?gén{o‘?@%ld (7.21 mmol, 2.2

g), 480938 etnalnt. OEtMININ ethanald@Bdnl) Tae stuedtat A0 16 hours. The

sV o T BB, P4 B B3 win i
The brudeamturapias purified3hy0 2hrenatdgnaphyi ever I&Qaﬁhﬁlﬁg (W\th DCM/MeOH

midlis 085 ERa 09b SRR i) A SR CetRRleg) . 1oas (s,
92& NMR @9)07Ml|?42, ccldc(;|3)1 1138;133 BZ%IG)[S ?i\/ﬁfﬁg (gi Ozgﬁ B :3 Qs, 20), 6.68-
éjl(‘t(ir%%b@t%g%%g@ogﬁiisaﬁ ﬁoiﬁ% (trifl uor orre% hyl ) benzoi

E}s.mg'sctni/@ %B): lzem[(?mr)*?luoo], bottle neck flask, a m xture

0 utyl 4-(trifluoromnethyl)phenyl- carbamate

'nt?meoﬁ‘ﬁ@ 3.0 g) and TMDEA (34.4 rrm);l, 5.2 m) in
anhydrous ethyl ether 23:NgOxyl) was cool ed at -78C.
A solution of n-BuLi 2.5M (34.4 nmmol, 13.8 nl) in
hexanes was sl ow y added overy20F'm nutes at -65C
After 10 m nut es at -78C, thefm xture was heated at

c,,}g,(;,%@q ghlg{., i)%amhﬁ’-uﬁﬁne The sol ution was cool ed

was bubbl ed for 1 hour and then
heAt e&-Qdelioo%'ﬁd%ﬁ'p'éfF@km@“eSaturat ed NH4Cl aqueous

A n??JhH% ber o3 B-Fitrdp m%ﬂe@ e@f}ﬂm%ixﬁb@?tmcw(éémﬂhﬂﬁdwﬁ 94 ml)

e or gani ase was evapor ated and t
ang PGt%é%nBXtrmﬁ@l @2 9 masﬂwee@d@;/ 15?°@2f°éﬂ@m*%ewrfq¢r argon

n'l;&gp @Hﬁer@ﬁas &;oflé?f Q'r@&n Zerdpdtafuyd odre%ﬁs%wlgfovéﬂeed-water
expected pro l\/?—lz
ancgﬁgtracgedamtr( glchlgrqq)ethanag'hq oqq;an(qﬁhaie pyas vgasggd (Agth waier NaHCO;

gD ot B e e v

n e
purfed t:{y(qb}qryuaiog[gpby over Sifyp ﬁwmg hexane/DCM mlxture(s affordln 7 32 g (yield

69'%2 g%x 5 {thd Bfo'duetr onet hyl ) benzoate A mixture of 2-(te
ut oxyca r ami no)-5-(trifluoro methyl)

B MR ¢300cMtZ( @D%) R (s, 2HR 9.1§)(s. HPso4 (36 ol ,

L 82_Flahibf-Bhie0 8l eriiorBinetififbyfibie ed at 100C for 16
In a schlenk tube, a mixture of 2-chloro-3-iodo-5-nitropyridine (17.58 mmol, 5.00 g),
methyl 2,2-difluoro-2-(fluorosulfonyl)acetate (8.79 mmol, 1.12 mi) and Cul (2.64 mmol, 0.5
g) in DMF (30 ml) was heated at 70°C for 3 hours under argon atmosphere. Methyl 2,2-
difluoro-2-(fluorosulfonyl)acetate (4.40 mmol, 0.6 ml) was added and the mixture was
heated at 70°C for 16 hours. The solvent was evaporated and the crude mixture was
extracted between ethyl acetate and water. The crude mixture was purified by
chromatography over SiO, eluting with hexane/DCM mixtures affording 1.19 g (yield 30%)
of the expected product.

& '"H NMR (300 MHz, CDCl3): 8.82 (s, 1H), 9.41 (s, 1H).

C. 6-Chloro-5-(trifluoromethyl)pyridin-3-amine
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5 solvent was evaporated, water was added, pH was

taken to 6 and extracted with CHCI 3. The crude m xture
wQeopLebd i ed by chromat ography over Si 02 el ut PGEHER0D$/006573

DCM MeCH m xtures and afforgyng 0.69 g (yield 41 %

of the expected product. 61H NWVR (300 WMHz, CDCl 3):

A it o g e b gl laito g il % gr e 1 09
mmid), .0.200 gEand 1% PhEe(1.58)romat30. 31 (dykin ethyl acate (50 ml) was stirred for

| ntermedi.ate 60 HZN ;
20 REER BTG SUSEN ATIOVOISE FYIF Cayaeh ivge Gtered off angthe sold was
washediWitrwarthedadivars!. iHersobaent was evapdratedrafteording thé expected product

- of??&%}tropyri din-2-ol (37.60 nmol, 10 g), PCC 3

(0-%.3’ ', 7.94 m) and PCI5 (48.87 mol, 10.2 g)

5\a$ NVER380 Nz, BNISOE @) 546D (isntite 3.30r(detH)ar §arfs, 1H).

at nrosphere. The m xture was cool ed at room
Intermpdiate®]r e, poured slowy over iced-water and

extracted with dichloronethan® The organi c phase was

washed with water, NaHCEE ~a ? sol ution and brine.

The sol vent was evapor at he crude m xture was

20 purified by chromatogr opver Si 02 eluting

hexane/ i xtures affording 7.32 g (yield 69% of
fe%'ﬁﬂg’égég%‘?’/b@’fi{’%’&?@f‘? 5 1H NVR (300 MHz, CDCI3): 8.90
Obfamned)(1184,g, 9iekd6 %) following theBprogeddré desaribed imintermediate 11 (step B

Ltro-3-(tri 0. rom.et i Ly he In a schlenk
Staf‘wsé“{'t%aé%ndlé‘[?@’e&?°'ﬁ-ae}?ﬂﬁb-)é-’§%%53’-9@: ni tropyridi ne

§ 1H NMR (200l MH2,. ©0CR): 1.626, MBHNYI3 (m, 2H), 7.7 (m, 1H).

EsituSrimye ki 26037608 P AF B T B (30 i)

Intd¥asedigietexd at 70C for 3 hours under argon atnosphere.
Met hyl 2,2- difluoro-2-(fluor q,suﬁ{:(nyl ) acetate (4.40
e

nmmol, 0.6 mM) was added and t ture was heated at
70C for 16 hours. The sol vaporated and the
crude m xture was extrac tween ethyl acetate and

wat er. The crude m xture S p'urified by 30
chr omat ogr aphy over Si 02 eluting with hexane/ DCM
m xtures affording 1.19 g (yield 30% of the expected

te,{zsg?,%%i.bdgétpn%,gg%aw, CDCI3): 8.82 (s, 1H), 9.41

ObGai@d (105 & -yield 86%utnllowivarihe pisgpedure sescriped ireInfgymediate 61 starting

with D04 E3 1Ry 1B oA AP B £26RG 1.0 gP

5 'H NMR (200 MHz, DMSO-ds): 1.49-1.62 (m, 9H), 2.43 (s, 3H), 7.06-7.53 (m, 3H).
ESI/MS (m/e, %): 319 [(M+1)*, 100].

Intermediate 63

be

0. o)

' Br
F
tert-Butyl 2-bromo-3-fluorobenzoate

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



A m xture of 2-chloro-5-nitro-3-(trifluoronethyl)

pyridine (5.25 mol, 1.19 g), ZnBr2 (1.05 nmmol, 0.200
w@ooaneie®o Pt (c) (1.58 mmol, 0.31 g) in ethyl PAVEPEDE006573

(50 M) was stirred for 20 fours under hydrogen

at nosphere. The catalyst was filtered off and the

| i R The sol vent was
% lé“ﬁ%r(m?eec()m??gﬁgl W}g li]?Q‘aexp@\lltgﬁe)lg(’mﬁodu 5 (0.95 g,
yield 92% . 81H NWR (300 MHz, DVSO-d6): 5.59 (bs, 1

(s, 1 H, 7.92 (s, 1H). Internmediate 61 0
lnt(!'_'Q“ed?atgt%grt -Butyl 2,5-dichl orobenzoate 10 Obtai ned

(1.64 g, yield 61 % follo g the procedure descri bed
in Internmediate 11 (step Bj starting with
2, 5-di chl orobenzoic acid {1045 mol, 2.0 g). 61H NMR

(200 MHz, CDCI3): 1.6 ( ~%.3 (m 2H, 7.7 (m 1
H. ESI/MS (ne, %: 247 i )/ 1001, 249 [ (Ml )+;
641 Intermediate 62 6 1 | 15 tert - Butyl

2-i odo- 3-met hyl benzoate Obtai ned ield 86%
5 Etlfyb2+(6«nrwg°t51@eﬂndew@ne3-u'é§uF?)o%a‘% W'Pﬁ?%?"ﬁédl ate 61

t
Ob%ﬁr%fd (b8 8“%1%@H%§W@%V§B@MBMZ@G&OﬁBé@|m(lﬁte&ﬁeﬂiﬁ@ 16

stadiFp, wuttn efizyl 2samigpsp-m hylgenzaste (936 rfg\pbol 0 28 g),@@% qT%r@gno 5-iodo-3-

MH,}] Internmediate 63 0 0 Br F 25
me?@rptyﬁ%ﬂe f d‘l Oﬁ@@b?l uor obenzoate Obt ai ned (1.39 g,

GEUMS (mé%%)’ @H?H\M*ﬁ@; AfAe) 3P bEMaL ' Y®-scri bed in

¢sate 61 starting wth 2-brono-3-fluorobenzoic
19 Inté@%{ﬁo. 36 mol, 2.27 g%. 2009/ 021696

PCT/ EP2008/ 006573 - 71 (me, %: 275 [(M1)+,

100], 277 [(M+1)+, 97].
easd

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

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

20 31%) of the expected product.

ESI/MS (m/e, %): 327 [(M+1)", 77], 329 [(M+1)*, 100], 331 [(M+1)", 24].

0. OH
!
B
Cl 7 Br

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

Intermediate 66

25



Internediate 64 0 OH \ | | / Br 5 Ethyl
2-(6-brono-5-nethyl pyridi n-3 -yl ami no)-5-m ethyl
wheonparde Obt ai ned (0.050 g, yield 25% fol | oRETHPINK006573
procedure described in Interpediate 16 starting with

et hyI 2- am no- 5- net hyl benzoate (0.56 nmol, 0.100 g)

Obtgyne é%? ylte%ie@&(}eoﬁ’ovgﬂgh{y*/ﬁ%duﬁé ?gﬁ Ee% Ef":gl{meg ai’eﬁﬁs starting

withl 8&jromo-Eométhy/lpyridici3a2rein€ 5A5 @Rtol 1.0 g) and\2 .urphgnz cid
r pyri di n-3-yl am no) - 5-chl orobenzoic acid A
(10%852? Esg)ggé bronmopyri di n-3-am ne (27.27 mol, 4.70
@SUMQ (r5iajP/6:)hB4)‘r HMenY o7 d, 343 IM15)" (B0), 345t 1) 73138 g9),
5 5%7% 0.2 g), Qu20 (1.36 nmml, 0.2 g) and
7. 27 nnDI 7.5 Q9) in 1, 2- di met hoxi et hane (40
rH) was heated in a m cPowd

. swille oven at 130C for 14
hours, under nitrogen atpnspherg. Vater was added and

_ celite and extracted
with AcCEt. The organie yé@s enashed wth
saturated K2CO3 aqueous soluti'on and brine. The

-(@QWrﬁBIS-M@%ﬁHﬂthﬂ-ﬂdnﬁ@o)aé fr@uwlser%@aém eld 20 31%

Obtmr]ed (8@8)& g%}d%%)r f%g%\?ltng mprl_ot:ﬁéﬁ geé@ d in %Zer[n(e%%g T 3 starting

with @hﬁérﬁ@-@'—rﬁéfﬁy@@gnﬁﬂn@fbrﬁngw 7g nhrlnbl (17144; g)EE:tindmZ-&hloro -5-methylbenzoic
met hyl pyri di n- 3-yl ami no chl or obenzoi ¢
10 acn@éﬁdﬁ/@@b@ﬁ%@lﬁ% PCT/ EP2008/ 006573 - 72

ESIMS (mle, %): 321 [(M+1)*, 100], 323 [(M+1)", 97].

Intermediate 68
Os_ _OH
H
6 D
QB,

15 2-(6-Bromo-5-methylpyridin-3-ylamino)benzoic acid
Obtained (0.17 g, yield 14%) following the procedure described in Intermediate 13 starting
with 6-bromo-5-methylpyridin-3-amine (2.70 mmol, 0.5 g) and 2-bromobenzoic acid (4.03
mmol, 0.81 g).
ESIMS (m/e, %): 307 [(M+1)*, 100], 309 [(M+1)*, 97].
20

Intermediate 69

%‘ag‘

2-(2-Cyclopropoxyphenyl)-4,4,5,5-tetramethyi-1 ,3,2-dioxaborolane
A. 1-Bromo-2-cyclopropoxybenzene

25 Obtained (1.86 g, yield 75%) following the procedure described in Intermediate 25 (step
A) starting with 2-bromophenol (9.25 mmol, 1.60 g).
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ot ai ned (0.51 g, yield 249% follow ng the procedure
described in Internediate 13 starting wth

W@209p02696- met hyl pyri di n-3-am ne (5.35 nmol, BCDEB008/006573
and 2, 5-di chl orobenzoi ¢ aci d,5 (10.68 mml, 2.04 g).
ESI/I\/S(Me % : 341 [(Mr1)+," 77], 343[(%1)+ 100],

ternediate 67 O CHH N Br
B. 2;6 %g‘&PB?&}'Pg?“ﬁ%{yngri&dl n- 3-yl am no) - 5- met hyl benzoi c
Obtairied (M2#&igngield(18.78 Tollpwing thedr@@yiref descabechig Integmediate 25 (step
ced descr S {n Wi th
o) Gedia i - GraRRiA-Biorphe B ERARE (8 pirb B 6L ™,
and'HNNMR (@00 MHATEIDCH) Beypro0.8 (m]1a@ Hd. 31I(s( 12 H38.8rnohe, 2 H) 3.8 (m,

(k8 <ES'1’H“§E7 SR rrallin S0P B B TR AT g

15 I?SIMS%H'\%T%)SQEB{(WHWMGJI n- 3-yl am no) benzoi ¢ acid
Obtai ned (0.17 g, yield 14% follow ng the procedure
described in Internediate 13 starting wth 6-brom

Intémiediatetzioy! pyridi n-3-a mi ne (2.70 nmol, 0.5 g) and
2- bronobenzoic acid (4.03 mol, 0,81 g). ESI/M5 (m e,

9% : 307 [(M+1)+, 100], 309_[ M+ 97]. 20
| nt er nedi at e 6900LH \ /
2- (2-Cycl opr opoxyphenyl ) IN475, tranmet hyl

ixahphe! ane A 1- Br ono- 2- cycl opropoxybenzene
pré @?"aned 1.86 g, yield 75% follow ng

Obxar@ddam%eynejd»sf@uqva@@themrpeﬁd@r%%ﬁcab%d wdnwgf‘@?iat%g starting with 6-
L9, 25 |, 1.60 VO
BRI Rt ShEpRaAgeg 20 el 10 O

ESIIMS (mle, %): 171 [(M+1), 100]

Intermediate 71

E
=—N —

NN\

F

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

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

Intermediate 72

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

A. 3-cyclopropyl-5-fluorobenzoic acid
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-73- B. 2-Cycl opropoxyphenyl boroni c aci d Cbtai ned

(0.245 g, yield 14% follow ng the procedure descri bed
WO poobzwperedi ate 25 (step B) starting with  PCI/EP2008/006573

1- brono- 2-cycl opropoxybenzeg.g (6.90 mol, 1.86 g). 1H

NVR (200 MHz, CDC13) 6 ppm 0.8 (m 4 H 1.3 (s, 12 H)

3.
Obtgiggc_d &1n q%g ,?/ield% @Wow?@pgw%]rgraceﬁyre%%c?' 9d i& %ﬁ?rlnée@a}tégz(f{_eﬁé«) starting
fron‘gﬁs cﬁﬁﬁé—ls[f(uM'og)ehzonaaah Intermediate 70 -N H2N / - 10
phen ridin ined (71%yield) follown
t he E?é@%ﬂl’% éégstMS) 'qﬁbflnt er nedi ate 39, )st arting )
with 6- bronopyridin-3-am ne and phenyl boronic acid.
ESrlo/ I\éBS_ m e, /él N 70% e(nm%)acnd 100]. 15 Internediate
To §so|5t|ordbff1|‘N|49Aq1 2mi, 8.6 o) ¢ dry THENOMEL)Qbidar ined atrbOgphere at -
oonte s A S b P A nf 556 RS g R Rhep 2 ontor
of %ﬁrdét&dyusﬁlgol%béhidl@ué.u (G 699)By83yol) ohi drg THEQ3 M)/m added
cropyiss and sred B dho sy sy PSSR P G g an ol
15. ﬁscn%r/%ggggg %rggglgsrﬁt Waw%gieerm@vasamrdhwzm@d ﬂﬁhﬂ@lﬁonal
%.vield o
20rsicA e SUBRRESHBAS Saine TPREeP ALY B %’Q?yep‘J it didaoc
watet @0t thOgand dietiyRethidr (80 nl) weteladdeeTine brgaaizi layer was separated
and the aqueous phase was acidified (until pH:1) using a 2N aqueous solution of HCI (13
mL needed) and extracted with diethyl ether. The organic phase was washed with water
and brine, dried, filtered and concentrated in vacuo to afford a mixture 1:1 of the expected
compound and starting material (38% yield), which was used without further purification

ESIMS (m/e, %): 257 [(M-1), 100], 259 [(M-1)", 97].

Intermediate 73

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

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

B. 3-iodobenzohydrazide

In a schlenck tube, a mixture of ethyl 3-iodobenzoate (1.80g, 6.52mmol) and hidrazine
hydrate (3.18ml, 65.2mmol) in ethanol (25ml) was heated at 80°C overnight. The solvent
was evaporated and the crude redissolved in DCM and washed with water and brine. The
organic layer was dried, filtered and concentrated under vacuum to give the title
compound as a white solid (88% yield).

ESI/MS (mle, %): 263 [(M+1)*, 100]
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ESI/M5 (me, %9: 179 [(M1) 100]. 5 B.
2- br ono- 5-cycl opropyl - 3-fl uor obenzoic acid To a
waa000021ep6 of TVDA (1.3ml, 8.61 mmol) in dry THECT/BP29D§/006573
under inert atnosphere at - C, a 1.4M sol ution of
sec-BuLi (8ml, 11.20mmwl) was added dropw se. Then a
solution of 3-cyclopropyl-5-fluorobenzoic acid
(0.69g, 3.83mml) in dry THE (3 nL) was added
C. Z[ppdbsiengd-meihyr 848 4omdbzble Then a sol ution of

e T P B 011

trieﬁhdid;}étlhéﬁﬁh 148018, B3mvho|om teetiswsivghSint wasdeatsot ati 156%C for 3h. The
sohf-%_n? wgg gl'%ﬁcg?tﬁa |ang ?rugggé/oﬁiaoﬁ}\%g ruﬁéth&lga%glat%lﬁﬂ(ﬂvagﬁ& with 4%

solltRYT NaRIE Cyeateaad brined Hetegarye lpersvashdriss, fitesed and

corfinrated S Rl otk S ErbatheRlin (A A Ufe SR (e o)

The Esgms (enlplmgaesmavlm’é,hed]wth wat er 15 and bri ne,

d“ er&l 8- (é (&%ﬁg {eﬁr@n& tb)g dr s d|o&( lgorolgnﬁ%%eh)?) "TlfozPB)gao"i’azole
Obtmte@r(ea% yiéi&%ljbvﬁhgi)he prrbcedmrmdesscubﬁﬂmvlmleh”oadlatfem& (Istgp B)

staﬁl(\g/mt} 2- 3919 opqemlg-g?métggw 34 prég%Zo,g( M 1) 100] 259

rret1hw(jj|v|§ ége WHZz4 CDChs) Gelprraat(dyil2 H)26(s 3 H)75 (t, J=7.7 Hz, 1 H)
-1,3 i oxabor ol 3, 4-oxadi azole A
Et hyI8 %Glﬁadb@ﬁz%gié%(%\‘ éq'ﬂgd‘yk%éb)yl el d) follow ng

the procedure described in internediate 10, starting

from 3- |odoben20| c acid. 25 ESI/M5 (me, 99: 277
Intermgdiate 741001 B. 3-i odobenzohydrazide In a schl enck

tube, a mxture of ethylg3- |odp gnzoate (1.80g,

6. 52mmol ) and hi drazi ne h dr“at (3.18mL, 65.2mmol) in

et hanol (25ml) was heat ed verni ght. The

solvent 30 was evaporated and crude redissol ved

in DCM and_washed w t ter. and brine. The organic
5- hfa'y@rz'(/%lgr'ﬂ\"?@(!F'etf‘Y'l)P'e‘?’\i\B@)pé(HH‘"E'Bﬁcent rated under

{a?ﬁé&’(@?%%&ﬂ)\/f%ué\biﬁ thd ﬂ)r@cé‘dlﬁ@ﬂé%bé@nﬂntﬂﬁméelaw1 dtarting with 5-

88% vy el d ESI / i +100] VIO
ot L e N T e i 253 ML, 100
2- (ésl/méqrm@r%j Bo5 {avetilyy hed, Sostmxadlgagol eln a

schl'enck tube, a mixture of 3-iodobenzohydrazide
(510mg, 1.95mml) and 1,1, 1-

EXAMPLES
HO (0]
N
A
N/)\©

5-cyc|opropyl-2—(2-phenylpyrimidin-5-y|amino)benzoic acid

Example 1

In a schlenck tube, a mixture of Intermediate 8 (0.20g, 1.15mmol), Intermediate 21 (0.30,
1.15mmol), potassium carbonate (1.72 mmol, 0.238 g), Cu,0O (0.06 mmol, 0.008 g) and
Cu (0.11 mmol, 0.007 g) in DME (5 ml) was heated at 130°C overnight, under argon

atmosphere. The solvent was evaporated and the crude mixture was purified over SiO;
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triethoxyethane (1.14nml, 6.23mmol) in acetic acid

(15m) was heated at 150C for 3h. The 5 solvent was
wWeporwped and t he crude redissolved in ethyl PEYEP2D006573

and washed wth 4% sol uti on £f NaHCO3, water and

brine. The organic layer was dried, filtered and

o SR R B BB R

corﬁ;(d\dhﬂi)+ 100] D. 2-nethyl-5-(3-(4,4,5,

o ELAPETE e I BSBRORLEES ST b A 72

p[ 0.¢=t®_CBJH2 R eI3 (aed=8.2HzNt By Mesdia 2eH)257 (raf epl) B)3 (d, J=7.0 Hz, 2
starting w
2. ('é)$ég@pﬁl-ﬁ)ﬁ§(552rlfgtglﬁ‘§/ 1H33mdi%o0le. 1 H R
(30@SIWE(m@C£)3)33§[(Wm*J.1GO](S 12 H 2.6 (s, 3 H 7.5
(t, J=7.7 1H 80(t, J=7.4H, 1 H 82 (m 1
H 8.4 (s, 1 H) 15 Intermadlate 74 F Br\~N N N |
Example2ro- 2- (2- (trifl uoronethyl) phenyl) pyri m di ne
ot ai ned (52%yi el d) fo(gl oem ng the procedure descri bed
in Internediate 21, starfing with 5-
br ono- 2-i odopyri m di ne ang N
2-(trifluoromethyl)phenyl bpro |g; acid. 20 ESI/M5 (e,
9% : 303 [(M+1)+, 100],” 305[ (M+N) +XA7]. EXAVPLES
Exanple 1 HOO H NN 25 L
2-(6-Cyyipopp Sy methylpyridiard;yippinel metyihenzqia afidenz oi

A B O ¢ SRR TR AT P A )
n Ptk idhe: artishie of (EmEd ol (63 ga}) 0 SEPOR(RRRsBboroni
acif ks m%ﬁeat 57 of RS rlagg%t £ Dmlo), 80 g)OP@937(091)4 r‘nﬂ‘nopltﬁ)zfdig) and

overni ght, Under ar
Pd@tdﬁ)s(ﬁr@éfrmmormé)1§cg)venmum§ cé%@lmeé«@tar &M%ﬁ@')dwd%eated at

1 1%%@8%@? O%l}é*g%ﬂ_/ﬁ@%@fpuh%% h%@%{x% Gas p&red into water
andrexttasteskwittf étbyldicatpte. Thegrganicphassiwag died)over MgRE., filtered and

the mﬁ{ r%gnov‘éa %)Qf'fg}g ‘0.514 g (83% of the yield) of the expected product.
ESI/MS (m/e, %): 339 [(M+1)", 100]

B. 2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
A solution of tert-butyl 2-(6-cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoate
(1.52 mmol, 0.514 g) in TFA (5 ml) was stirred at room temperature for 30 minutes. The
solvent was reduced under reduced pressure and the crude mixture was purified by
reverse phase chromatography using a 30% to 100% (Water-ACN) gradient and affording
0.150 g (35% of yield) of the expected product.

'H NMR (400 MHz, DMSO-ds) 8 ppm: 0.75-1.06 (m, 4H), 2.05 (m, 1H), 2.22 (s,

3H), 2.37 (s, 3H,) 7.03 (d, J=8.61 Hz, 1H), 7.22 (d, J=8.61 Hz, 1H), 7.40 (s, 1H)

7.71 (s, 1H), 8.15 (s, 1H,) 9.35 (s, 1H).

ESI/MS (m/e, %): 283 [(M+1)+, 100]

Example 3
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1H NVR (400 MHz, DMSO d6) 8
H 1.9 (m 1H 7.2 (d, J=

woiq00021406 7.5 (m 2 H 7.7 (m (d, J=FCODEPQ)S/@6573
5H 85 (m 1H 88 (s, 2H. s, 1 H 13.3 (m 1
|I:||).’\IE§I/I\/S(rﬂe % : 332 [(Mr1l)+, 100] Exanple 2 O CH
2- (6- Cycl opropyl - 5- net hyI yrd di n- 3-yl am no) - 5- net hyl be

nzoic acid A tert- Butyl' vyt opr opyl - 5- net hyl

2 H 0.9 (m 2
7.3 (d, J=8.2
d

pyri di n-3-yl am no) - 5- b In a schl enck
tube, a m xture of InMernediate 1 1. 33 nmmol, 0.502

g), cyclopropyl boronic auiu (i noi , 0. 1571g
5-(%Garboxy-4-aycloprapyiphenydmoing)-3- m@pxl 2ohenyipypidinegT-giige

. Gy 3o PRS2 o Ap 15 Y oy R85 b pefzsEs ur e o
In a7®hhmuk wbeuadr@xtuer:r gfdntegpgqjgtmge(péw el 81158 intarme @ate 2(067
5, PELE €5 0B A0 i), 8E)CHirigH e 19 RoL DIyl o) and Paaba)

(©. an rlntn@t &edrg) in mié‘éém?@m wasshsatad atd 191G tﬂrg/%moyn&; ugder argon
atrrfonﬁh/grg ﬁ&%@%érﬁ %\fi’\% f)%pcsr %8 gfﬂ% Ede iU waFShtid¥Rd between
watzr a6d eyl m@tajpyThesorgemlhyhpgﬁw@s e,ua@ogatgi@fﬁmpmg OnégtS}g,(weld 99%)
oftgg%&ic‘fe Hogué sol ution of tert-butyl

opr opyl - 5- net hyl
pyrESI/MSZFTWaW 363 {(MHht.HP0benzoate (1.52 nmol, 0.514
g) in TFA (5 m) was stirred at roomtenperature for
30 mnutes. The solvent was reduced under reduced
B. Wslsmoeyla?’réﬁ methytBrienyipwidin-2-yREEnpbenaoicerrity
%rr§§ g\%@ﬁt’%m@ﬁ i g@bgg\gé’sp?%sdﬂ%d'ﬁg e?ha%gp/ trﬁl) 4RE a’g yeous solution

ent ordin
ZNW@HHO &f mi)iveascadsiedt Bk pixdera vas hfgﬁeNMQB %@)G’" ur S, the solvent

wa%@%o %d %EQ @{P ?éﬁd ?q]‘né%ﬁ\N%sn%ungadedan %tér”?hél bbl:léwa% t3l2en to 6.5
and elxtratted] \@ith GACI:1 The cruvieapo)xtg@ qu pq;rlfled pvqua §§X cgrtﬁsige eIutlng

I 3
wntﬁ {Vﬂgﬁ)ﬁ/ﬁm }8?] Qﬁo %F’f@(o?lolg](yu chg S e%ted Brodiid
PWFENWW)&’OOW?S:DCB)?& ppHD 063 (CN?H-)-M 1%;4) (q 2H) 1.84 (m, 1H), 2.33 (s,
3H), 7.12 (d, 1H), 7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73 (s, 1H), 8.51 (s, 1H).

ESIMS (mle, %): 345 [(M+1)+, 100].

C. 5-(2-Carboxy-4-cyc|opropylphenylamino)-3-methyl-2-phenylpyridine 1-oxide
To a stirred solution of 5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
(0.29 mmol, 0.1 g) in 4 ml of dichloromethane was added mCPBA in portions, at 0° and
under argon atmosphere. After the addition the mixture was stirred overnight at room
temperature. The solvent was evaporated and the solid residue was triturated with a
water/ethyl acetate mixture. The solid was filtered off affording 0.035 g (33% of yield) of
the expected product.

'H NMR (300 MHz, DMSO-ds) & ppm: 0.62 (d, 2H), 0.92 (d, 2H), 1.28 (m, 1H), 1.99

(s, 3H), 7.16 (s, 1H), 7.23 (s, 1H), 7.31 (s, 3H), 7.46 (s, 3H), 7.66 (s, 1H), 8.10 (s,

1H).

ESI/MS (m/e, %): 361 [(M+1)+, 100].
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VAU Y10 5-(2-Carboxy-4-cyclop ropy
| phenyl am no) - 3- net hyl - 2- phenyl pyridine 1-oxide A

WER (991021696 PCT/EP2008/006573
5-cycl opropyl - 2- (5- et hyl - 6_-7%h_enyl pyri di n- 3-yl am no) be
nzoate In a schlenck tube, a mxture of Internediate 9

E a&:g 67 mml 0.150 g), Internediate 2 (0.67 5 mmol,

X Cs2008 (0.94 nol, 0.3 g), xanthpos (0.13
mml O 077 g) and Pd%(/d’b‘a)B (0.07 mmol, 0.061 g) in

di oxane (2.5 m) was héated at 110C for 12 hours,
under argon at nosphe @ T |e FMWas evapor at ed
and the crude m xturé™Was extr

bet ween water and
ethyl acetate. The organi c phas S evapor at ed

TG ERTIIER W

In abschieptiofubepy midulebofimtehyddidte pbeoysv pymoldD158gyl&ani no) be

iy bilnevisen e BRaRah ' 383 asOud) e dE G,y 1 mmol,
0. 5w9Jar(dJP@(ﬂZdﬁp} cwasbmidw mmideD.0d g Lin eioxase heateed: 1a@ ml) was

nesio LG ot a5t Phonabe e SRR B an
cru&@hﬁ)&urﬁa&va@ purified o@éﬁStagémdng\Mﬂlﬂ CG-mBVIe@hleanuehaaffordmg 0.120
over SCX cartridge eluting

9(%"/13 H#JWE' mfslﬂlggi%“*%e ‘?‘?”é?% 0.070 g (yield 29% of
t he‘l—ﬁNMRC(Bed m{zo@MSO diy s pivin :(Zﬂ(b BHY, 7. B3 MS3HRM.73-7.76

0. 63 (g , 3
on b 33 G 14 b bastn Al Beo) 3B bRy
E(K/ﬁf)éws]w% . %$.378 [(\W+1)1 16D). 20 ESI/ MBS (me, %: 345
+
5- (2- Car boxy- 4- cycl opr opyl phenyl am no) - 3- net hyl - 2- phen
Exathplerg di ne 1-oxide To a stirred solution of
5-cycl opropyl - 2- (5- et hy| - 6- phenyl pyrl di n- 3-yl am no) be
nzoic acid (0.29 mol, go 4 m of
di chl or onet hane was adde Nn portions, at 0 and
25 under argon at nospher ftecMthe addition the
m xture was stirred ovetnight aj roomtenperature. The
sol vent was evaporated and the lid residue was
triturated with a water/ethyl etate m xture. The
h130/18miho)bénots Yeidf
i#;ﬁowm dh%&gggﬁie@ﬁéﬁrﬂctg/ e 300
A. M@myloy);ﬁamem pypidipg- y'@fn)no)écgglowpwb 20"31a "(m

Ob ef (% 128 é:; 39%(03 Xleﬂ?)!ollo%gﬁhé%rocédbﬁe , debcAvedifi example, 3 (step A)

stating B TeEn i, S 675 ool (0 WP And ToTedis 260078 2rede0 215

9). PCT/ EP2008/ 006573 -78- Exanple 4

ESI/MS (mle, %): 437 [(M+1)", 100].

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

A solution of methyl 2-(6-(benzyloxy)-5-phenylpyridin-3-ylamino)-5-cyclopropylbenzoate
(0.34 mmol, 0.155 g) in TFA (1.3 ml) Was stirred at 45°C for 30 minutes. The solvent was
removed under reduced pressure. The crude mixture was solved in ethanol (2 ml), 2N
aqueous NaOH were added and stirred at room temperature for 16 hours. The solvent

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



OOH ri NtNO& 5-Methyl-2-(6-(3-(trifluoronethyl)
phenyl ) pyri di n- 3-yl am no) benzolc acid In a schlenck

WO 2198/021%96¢1i xt ure of Internediate 13 (0.57 nmol PCUOERZO8/006573
g), 3 5 (trifluoronethyl)phegyl boronic acid (0.63
mol , 0.119 g), cessium carbonate (1 71 mmol, 0.558

Cngs.o'Qgeﬁ%rﬁ s Wa%?@gf %gcﬁ)? 10919: eetglr%i&;% 1ég%%i('Eartndge

affoodieg 0100 (g, (50%dd yiedd)gon at m)sphere The sol vent was

ev d, apd. d I Xxture was purified over

Si %@ﬁ%?ﬁ"ﬁeg &%{*@M%HHZTO%W m xtures affording

0.120 g (56% of yield) of the expected conpound. 10
5 E 'H NMR (300 MHz, DMBSO d6) 8 ppm 2.27 (s, 3H),

XampleS; 33 (m 3H), 7.73-7.76 (m 4H), 8 04-8.22 (m 1
H), 8.33-8.38 (m 2HHO 060 (s 1 H, 9.64 (bs, 1 H).
ESI/M5S (me, %9: 373 | 100] Exanple 5 HO O H
N NOH 15 \C
5- Cycl opropyl - 2- (6-
enzoic acid A 2-( (Be
nzyl oxy) - 5- phenyl pyri di n- 3-yl arfi no) - tycl opr opyl benzo
ic acid Ootained (0.155 g, 42%of yield) follow ng the

5-c§{:l?>ﬁﬁ?ql% (252 Bug"rﬁ a%ﬁenbl Q)E’E'R éifﬂ-s #Zélﬂf )anzmc acid

Obtlameﬂf(mdlgayiélcﬂﬁ % ¥oll@vingrtie, procedilite d&@riggd inESlahivi® { ngtarting

10 from Iitgnestints BvPAS1 21y AP By 28 Inemrciale 2235 Bpla0 8178l

gn?’g{ ?%nmzd?m%bénsomsm pprat d1gl(m, 2 H) 0.9 (m, )2 H) 1.9 (1n 1H)6.6 (d
enz 0X en C r
pyl bé%ﬁblat%H) ié (90@40 H%of) ) Bd%ﬁd% fﬂ“{sﬂ% é % o,

wasyptirred at 45C for 30 minutes. The sol vent was
renoved under reduced res ure. The crude m xture was
sol FRYMS {méa. (a4 [(BH N aqueous NaOH were added

15 and stirred at roomtenperature for 16 hours. The

solvent was renoved and the crude was neutralised
Exapple 2N aqueous HCl and extracted with WO 2009/ 021696

PCT/ EP2008/ 006573 -79 @1 The crude m Xture was
purified by ionic exchangg through a SCX cartridge
\E\EN
P /

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

yridi n-3-ylam no)b

A. Ethyl 5-cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino) benzoate

20 In a schlenck tube, a mixture of Intermediate 9 (0.45 mmol, 0.1 @), Intermediate 3 (0.42

mmol, 0.085 g), Pd,dba; (0.04 mmol, 0.041 g), xantphos (0.09 mmol, 0.052 g) and

Cs,CO; (0.62 mmol, 0.2 g) in dioxane (3 ml) was heated at 120°C for 18 hours, under

argon atmosphere. The solvent was evaporated and the crude mixture was extracted

between water and ethyl acetate. The solid residue was purified by chromatography over

25 SiO, eluting with dichloromethane/ methanol mixtures affording 0.035 g of the
corresponding ester derivative.

ESI/MS (mle, %): 389 [(M+1)*, 100].
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affording 0.060 g (50% of yield). ESI/M5 (mMe, %: 347

[(Mr1)+, 100]. 5 Exanple 6 HOOH NNF NF OH
WG2W90216pF opyl - 2- (2- (2, 6-di f | uor o- 4- hydr oxy phePg/1/ER300$/6A16573

i di n-5-yl am no) benzoi c aci d8 Obt ai ned (0.52 g, yield

51 % followng the procedure “described in exanple 1,

5. S onbes e B B9 EroB Syl befeqitalie 200

The\id rEbiae dBt)arr&dppmte;ﬂAGrve(sndrsSbhH)d i0.205 fnhof 2thanol and O8O0 ml of

aqufogg fﬁytroir(ﬂﬁ Nfe)}-?rvgre}_%dqg])% @%Zﬂ&ur@gﬂﬁ‘]he%a% %’F@O% fbqu hours, the

sol\Eﬁt WS dvaiberatdd and@8Hde [solid- bbtajnetiOfds suspeRdediyt avarerg Toel pH was
takgw ég,cgl\\lbapg Wraﬁte&w%t%HCI ghe crude m)r/xtur ass pulrrf ied ov)er a SCX

carffidge @ltingcwith MeOHEINHA 10:1 affordrng 0025 g (yreld 77%) of the expected

ycl opropyl - 2- ( 6- met hoxy- 5- phenyl pyri di n- 3-yl am no
pr°gﬁé‘rc§zoate 20 In a schlenck tube, a mxture of Y )

| nt'er NI @06 |\9H£ QZB&Igmbm: 0.68B @), .2 HhD.éQweﬁﬂ&(ra 3 H) 1.64 - 2.09

42 I
arpiidD 181 08 g 2 688 43 e Yook, (et dior m. 7
goﬁ?gé (@, ndrqr)r oxane (3 m) was heat ﬁd at 120C for 18
under T I
evap S Ao 18 TSRS THORE Ui e was. ext r act od
bet ween water and ethyl acetate. The solid residue was

purified by chromatography over 25 Si02 eluting with
Ex3meli®r onet hane/ met hanol “mi xtures affording 0.035 g

[©

P

of the corresponding e w derivative. ESI/M (nfe,
% : 389 [(M1l)+, 100]. %p09/ 021696

PCT/ EP2008/ 006573 - 80 ¢BYY " Y SN

5- Cycl opropyl - 2- (6- e -w yyri di n- 3-yl am no)
benzoi ¢ acid The solid residuel ob ed in step A was

dissolved in 2.5 M of ethanol and?0.180 ni of
2-(5-FIuoro-6-pheny|pyridin-3-ylamino)-5-methylbenzoic acid

A. tert-Butyl 2-(5-fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoate
In a schlenck tube, a mixture of Intermediate 19 (0.99 mmol, 0.332 g), phenylboronic acid
(1.48 mmol, 0.180 g), potassium carbonate (3.15 mmol, 0.436 g) and Pd(PPhs), (0.10
mmol, 0.114 g) in DMF (10 ml) was heated at 120°C for 5 hours in a microwave oven. The
crude mixture was poured into water and extracted with ethyl acetate. The organic phase
was dried over MgSQ;, and filtered and the solvent was removed. The crude mixture was
purified over SiO, eluting with mixtures of hexane and ethyl acetate affording 0.313 g
(68% of yield) of the expected product.

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

B. 2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid

A solution of tert-butyl 2-(5-fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoate (0.83
mmol, 0.313 g) in TFA (5 ml) was stirred at room temperature for 30 minutes. The solvent
was reduced under reduced pressure and the crude mixture was purified by reverse
phase chromatography using a 30% to 100% (Water-ACN) gradient and affording 0.119 g
(40% of yield) of the expected product.
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aqueous sol ution 2N NaOH were added. The m xture was
heated at 60C for 2 hours, the solvent was evaporated

W ronts9sol i d obt ai ned was suspended i n wat er PCTVER20p$406573
was 5 taken to 6.5 and extra%ted with CHClI 3. The crude
m xture was purified over a “SCX cartridge eluting

vvit MeOH NH3 10: 1 affordin 5 i.el 79 f

the M M08 Mz, SRSt 0 RIS 23Ge, LY 2Brch s (s i 64 (.
0. 6}1(3@9 ﬂz H)HP7 79(s 11H\1'ﬁ8$gi J27 b HE, 644)-8.45 @91 Hy w561 ©.76
H) 7.03 (m 1 H 7.11 (s,

1 an‘ﬂ*i)l 8 01 (m 7 H 10 8.08 (s, 1 H). ESI/NMS

(1 gf eesiivs @98, 4f:oB)v+1H00bo] Exanple 8 OHH N Y F

2- (5- Fl uor o- 6- phenyl pyri di n- 3-yl am no) - 5- net hyl benzoi c
Exé}ﬁ'ggk tent - Butyl

?5 f 1 uor o- 6- phenyl pyrl di n- 3-yl am no) - 5- met hyl benzoat
e In a schlenck tube, %yrkture of Internediate 19
(0.99 nmol, 0.332 g), xqboronlc acid (1.48 mol,
0. 180 g), pot assi um ca a 3 15 mol, 0.436 g) and
Pd(PPh3)4 (0.10 nmol 114 Ug) A n BNVF (10 nl) was
heated at 120C for 57holirs in mNcr owave oven. The 20

crude m xture was poured into ér and extracted with
2- (6—7(E‘ﬂﬁb{l(fl’?ﬂﬁﬁéﬁn|nghs-rﬁétﬂﬁﬁiyﬂdmmmmmrﬁdnemdltxenzmcMg:BDd,
iltered an

| d. .Th
oy ok ET SIS 20 B8 L e, 0 BiatiSae . v
mefylduearaRena (6l 1 ehiny | 16aeaior) e\naﬂ{‘lem(dl(m@70n6\b& 0.1876§)% et added.
Nlt[olg%%vagf tilb:g?eegx eCtg%d lpd ?(H) ! (0. E?I mmoé %%1 6% ar§0841 3-bis(2,6-

dn%‘"(orb,% ﬁk{*@“@ﬁw Lﬁ'}ﬁl‘:ﬁ@l\mv31l)’r’néi§1 0.0) 4 ) vedrb\elddedh z2ai dhe inert
1 oNn

gaQW@5bPP@WoaQ?"bHEW§? : Boregim e piemuang) ot 2055 o 0207 mi (240

m§§ZRGreef ki3 5601wy (5.60 Bﬂ:ﬁ)lsg)of KIBUTE30(rbg 0.D3 wasols) of Pd,(dba)s,
stirred at room

4232 (90 RIS T BBt e orrne B R i ofitiog g 1 mi more
of SHIVEIR Rrstadded\VdBe et Etn&itphyrer\ewreestaﬂhqbubdsEb was heated in the
e By 3 808 AR e g wases
wutﬁ’@%@l QtheP Hé&Usdsic é@e%ﬂﬁefghﬂibﬁﬂﬁsé’%{s BERdR8/Upld6 pr31-3 and it was
ext_ye_\Swlblw'ib %@E‘Xlnﬁth%r '_d1e7orggfn|? &)ﬁgse w3t aneg ? I?ergé ‘and ddhcentrated in
vacuo. The crude was purified by chromatography (SiO,, dichloromethane: methanol
10:0.5) affording 0.08 g (2% of yield) of the expected compound.

'H NMR (200 MHz, DMSO-dg) 8 ppm: 1.08 (t, J=7.19 Hz, 3 H), 2.21 (s, 3 H), 2.22

(s, 3H), 2.72 (s, 3 H), 3.05 (g, J=7.19 Hz, 2 H), 6.90 (d, J=8.40 Hz, 1 H), 7.17 (dd,

J=8.40, 1.95 Hz, 1 H), 7.39 (d, J=1.95 Hz, 1 H), 7.68 (d, J=1.95 Hz,1 H), 7.99 (d,

J=1.95 Hz, 1 H).

ESI/MS (m/e, %): 300 [(M+1)", 100]

Example 10
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J=13.69 Hz, 1 H 7.77 (s, 1 H 7.88 (d, J=7.04 Hz, 1

H 8.45 (s, 1 H 9.56 - 9.76 (m 1 H) ESI/ I\/IS(nde
WOR20098239¢ (M+1) +, 100] 5 Exanple 9 0 OH H N PQY/RP2008/006573

2-(6- (Et hyl (et hyl ) am no) - 5-get hyl

pyri dln-3-yl am no) - 5- net hyl benzoi ¢ acid To a sol ution

s-YgRREYIE(Y Hro2d bindriding f@b&’zd'@a@“%d'm%?‘%:

In aasahlekcRiube; 2.nGixturgof Istermeciletp @)(hﬁ@rr@mau 8&d 6 9) Nbfluerg
= 1
(tntyﬁﬁyast H@ )E) ﬁ%a& g‘[ 8% &n‘%cz)l p(?%é%&fa &99;330(3“36 §7 nQna 09%6 g) and
Culi(0B3-muhoh 0r068-g)-ifk PMF (1inlxwas heated eti12Q°C c(verrrml The mixture was
t
fi Iteg/éc{){hﬂ?%ﬁ ceﬂt é’n‘&i tﬁ% sméﬁhea?&%p@r%ge Zﬁcran 'c@}ri‘i% \Angg@?e was Sgracted
betiveen Bthyl elhemdntvatez The organit phasgoyas eyBpenatafandsibe crigle residue

waéglér?%g 3)‘51(2 elgﬁ@éﬁ? tbﬁ%g'ﬁgle(& ?&t%l%r&f and affording 0.049 g

(9"/1pByleid)sQtheedpe@@cbpropwtphenyI )i m dazolium chl oride and

1m T
L SRS Rk SRS OHE £ oBHI08 1280l D BUTDTENE! 1, 72
f or(dﬂhJ#ﬁaG .8 httel H)He4 (d,efFBdudz, ddh)li7 {71 (dng=s2.3 Hzwhél), 7.8 (dd,

t h
ot e e B P o 3R oe M sl Ghe Pl TR A5
andJ+4.3 Was1 Hy)a. eamw)wa(m dikex hyI et her. The organic

nd concentrated in 20
vag‘gg”%ﬁ@qcﬁ)dgs%@ﬁz |ed by chromat ography (Si 02,
di chl or onet hane: net hanol 10:0.5) affording 0.08 g (2%
Ex of d) of the expected conpound. 1H NMR (200 MHz,

ﬁ'@% 6) S ppm 1.08 (t, J=7.19 Hz, 3 H), 2.21 (s, 3

, 2.22 (s, 3 H, 2.
2 H, 6.90 (d, J=8.40
1.95 Hz, 1 H), 7.39 (
J=1.95 Hz,1 H), 7.99
(me, %: 300 [(M1)+,
"N

@4, 3 H, 3.05 (q, J=7.19 Hz,
H, 7.17 (dd, J=8. 40,
295 1 H), 7.68 (d,

25 1 H. ESI/M
00] rr{;i\e 10 HOOH NF

2-(6-(Diethylamino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

~ Obtained following the procedure described in Example 9 starting with Intermediate 16

(400mg, 1.06 mmols) and diethylamine (0.12 ml, 1.17 mmols). After purification, 0.040 g
(10% of yield) were obtained of the expected product.
'H NMR (200 MHz, DMSO-dg) 8 ppm: 1.00 (t, J=7.03 Hz, 6 H), 2.20 (s, 3 H), 2.22
(s, 3H), 3.1 (q, J=7.03 Hz, 4 H), 6.93 (d, J=8.59 Hz, 1 H), 7.13 - 7.25 (m, 1 H),
7.44 (d, J=2.00 Hz, 1 H), 7.69 (s, 1 H), 8.02 (d, J=2.73 Hz, 1 H), 9.25 (s, 1 H),
12.98 (s, 1 H).
ESI/MS (m/e, %): 314 [(M+1)*, 100].

Example 12

~N
N/\/O\
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WD 2009/ 021696 PCT/ EP2008/ 006573 - 82

5- Cycl opropyl -2- (3" -fluoro-2,4'-bi pyridin-5-ylam no) be
womzwom@mes d | n a schl enck tube, a m xture of PCT/EP2008/006573

Internmediate 14 (1.66 mmol,_ 4% 676 g), 3-fluoro-4-

(tributyl stannyl)pyridine (1.66 muol, 0.642 g),

N

acidverni ght. The m xture was 5 filtered through celite

Obt% PE@E)WE{% t\ég{bﬁ'oé’&lﬁr eﬁ!@ﬂ%ﬂﬁﬁﬂd&xa fe §5fé9%grﬂniﬂ intefmbaiate 16

ween et er and wat er. organi c
(4opmgseoammsmwamm@/ tﬂe@ydﬁiluai@"h@%((mf’em' \ﬂa‘éﬂ mmols). After

O

ex p‘ecmm qaoodmz DM$DWR‘> P 02.RHts, 3DNED23465, %HPQMQ (3 8H),

(087 “aiog iy 54 o1 uzé pd He it S (42,584 J), 7.06 - 7.24

J— 2An8 1HA), 7BoHE, 1 ), .68l, 1 H)=BBB- 8297(n1,—|2,H)18|7|)3 19.03 (d,1 H).

J= 4‘5%”')25 (. @) 33"@“@? éd?f 7 65(r1n e, H)l M. 8.5 (d

(me, %: 350 [(M+1)+, 100]. 15 Exanple 11 OOHH NN
Di et hyl am no) - 5- met hyl pyri di n- 3-yl ani no) - 5- et h
Ex?'BéWz{ﬂ c acid Ootained follow ng the p¥ocedur)e d
descri bed in Exanple 90gt@riting with Internedi ate 16
(400nyg, 1.06 mmmols) and jdi df hyl amne (0.12 m, 1.17
mmol s). After purifica - 040 ¢ 20(10%of yi el d)
wer e obtai ned of the exXxpet . "H NWR (200
MHz, DMBO d6) 6 ppm 1.00 (t, -7|03Hz 6 H, 2.20
s,3H) 2.22 (s, 3 H, 3.117(q, 4=7.03 Hz, 4 H),
2(569@0&068 eﬂzléﬁldﬂha }Ial’ﬁmo)zs-ix?ethylﬁeﬁimé atidl H) 7.44
(d 0 )ga Hé e? (Z J=2.73
WquIQQS @Iozg—G(-@wenylpmdm 37 rglgok— m hWen QéteESI / VB
Ob(ame% 600@05 33% bfyididyfonowiR@ine préeRIRY @estAb&Y IHExarhpld\8 Rstep A)

startlng with 0.230 g (0.58 mmol) of Intermediate 20A and 0.106 g (0.87 mmol) of

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

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

Example 14
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WD 2009/ 021696 PCT/ EP2008/ 006573 - 83

2- (6- ((2- Met hoxyet hyl ) (m et hyl ) am no) - 5- net hyl
WRp2re9a3- yl ani no) - 5- met hyl benzoi ¢ acid Cbt aPEEEP2008/006573

follow ng the procedure desgyi bed in Exanple 9

starting wwth Internediate %:5 (400ng, 1.06 mol s) and

-Cx\?lggicppo (y'( Y& ﬁp%ﬁﬁil@%ﬁ:ﬁﬂz %4\- - an:hn% é’ﬂf@tcﬁcld

purif 0% yi e wer e
A. Méthyli2n@e 2adhlaropheay PrycintdinS-Yamino)- 5PB‘F|RWRD(I|Q§'®Z

In ag\c/%%ngl? %Jbg,ﬁ R{% %f?fz‘nétﬁ% Z%nlﬂ%g 520f%tép§o%rv¥|b%n'z‘3ate @e@@nﬂeﬁ in

Intefmediatecd (sBspBA5(OHS, mmokip, 165 mgntermediate 3(5-romp-2 -(?-39

chlc%aptz%\y%nnﬁdlﬁ‘%) &)%égi‘uﬁ%o 21{28& é %0131 Q)@]mr]l\ole 1348, 8835(ahthpos

(0.1B0miamk 018188 g) andOPOL(dbR); KD. @ mmol 074 g) in dloxane (4 ml) was heated at
108 Q%[ 1%@%& uﬁgé’lhﬁﬁ% B dlhBre3 AL AT AAPh- R PEAIRY, tRE SRk was

evaBeu(a!Eed:dirld]he oﬁsqermrxyjrpwas @urifies gren BIGuplutirgrwthiyaxeap/etyt acetate

affo&ilgg ggﬂ) (322 céfq'%e(@ f%eéo{?e‘gpoﬂdéﬁd( Qgtelf é}vgﬁ‘%{gr: Ihﬁg

Wi t hESI/RISO(nye,(B): 380fikbt 1)*, d00), ﬁﬁ%f(h’e‘d) aB 20A and 0. 106
g (0.87 mml) of phenylboronic acid. ESI/M5 (me, 9%:
395 [(M1)+, 100] 20 B.

B. 2(2( &-Chibmpbe Byl plyemidinG+yiamine)35-pyciarrery)bezaistasid
o HOSAFAOF Ml LB A oA Bt g
s,onlﬁ)onBzNC ﬁrg:—lr(g ral) whs @doe The (XDE waphgated a n?@?%i for2 VPUFS the
sol@ ROF BLRRD gtt%g %I'r\‘ari%é ?!drd' C?Jt%l’c}éd \Xl%ﬂgnlil\#)%}\ i in water Tgﬁ/é)gwas
takdib)o &5 apdiexaded with C3HGH. The oogie.mrxttge],weﬁrpumqu) ovey a0, eluting
wﬂ?&ép}\/ﬂl}g é% ‘gg q@r@éqf? é;(%rd?ezl {gzrif %eg e@?pr&ihct 1 H)
N NH NMR (300 MHz, DMSO-ds) & ppm: 1.2 (m, 2H), 1.5 (m 2H) 2 5 (m 1H) 7.8
(dd, J=8.6, 2.3 Hz, 1H), 7.9 (d, J=8.6 Hz, 1H), 8.0 (m, 2 H), 8.1 (m, 1H), 8.2 (d,
J=2.3 Hz, 1H), 8.3 (m, 1H), 9.4 (s, 2H), 10.0 (s, 1H), 13.8 (s, 1H).
ESI/MS (m/e, %): 366 [(M+1)*, 100], 368 [(M+1)*, 35].

C. 5-Cyc|opropyl-2-(2-(2-cyc|opropylphenyl)pyrimidin-5-ylamino)benzoic acid
In a schlenck tube, a mixture of 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-
cyclopropylbenzoic acid (0.55 mmol, 0.200 g), cyclopropylboronic acid (0.71 mmol, 0.061
g), KsPO, (1.86 mmol, 0.395 g), PCy; (0.05 mmol, 0.015 g) and Pd(AcO), (0.03 mmol,
0.006 g) in a mixture of toluene/water 6:1 (6 ml) was heated at 110°C for 72 hours, under
argon atmosphere. The crude mixture was poured into water and extracted with ethyl
acetate. The organic phase was dried over MgSO,, filtered and the solvent removed. The
crude mixture was purified by reverse phase chromatography eluting with a gradient of
100% water to 100% MeOH/AcN 1:1 affording 0.016 g (71% of yield).
'H NMR (400 MHz, DMSO-dg) & ppm: 0.6 (m, 4 H), 0.9 (m, 4H), 1.9 (m, 2H), 7.0(d,
J=7.0 Hz, 1H), 7.3 (m, 3H), 7.5 (s, 1H), 7.6 (m, J=2.0 Hz, 1H), 8.3 (s, 1H), 8.8 (s,
2H), 9.5 (s, 1H), 13.2 (s, 1H).
ESI/MS (m/e, %): 372 [(M+1)", 100].
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N WO 2009/ 021696 PCT/ EP2008/ 006573 -84
5- Cycl opropyl - 2- (2- (2-cycl opr opyl phenyl ) pyri m di n-5-yl
wapdopwysenzoi c acid A Methyl PCT/EP2008/006573
2-(2-(2-chl orophenyl) pyri m CH5“ 5-yl am no) - 5- cycl opr opy
| benzoate In a schlenck tube;” a m xture of nethyl
2-am no- 5-cycl opr opyl benzoate (described in
Intermediate 8 (step A)) (0.75 mmol, 0.165 g),
Exdmplerisedi ate 23 (5-bronmo-2-(2 5
chl orophenyl ) pyri m dine) §0.&5 mol, 0.202 g), Cs2CC3
(1.06 mmol, 0.345 g), xantHhpos, (O 15 mmol , 0.089 Q)
and Pd2(dba)3 (0. 08 Mol , B0 N N dioxane (4 m)
was heated at 110C for 1% 4, yYnder argon
atmosphere. After filtgati overYcelite, the sol vent
was evaporated and the crude m xtyre was purified
over Si02 eluting with hexane/ et acetate affording
0.210 g (72% of yield) of the coryespondi ng ester

;gbpv@yuze(s -penypyridin-Grylamirid) beBssicfach-1) +, 100], 382

('25 Vf‘q,pﬁ?%y 85%’5‘?[‘)} BY/idinylaniae)heRaeal8) - 5- cycl opr opy
ObiaméGZ(o 1084 a5 7%l bteyiglg) following tWoc&tﬂm Hestribad s EparApraYs step A)

sodsiip Iy B L D e A a2 S YR s

f orEQuISYmge, %859 [(M+ayl vedlt was evaporated and the
solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI 3. The crude

B. %Méﬂr@pyA@S(SRﬂfehillpmhnm\zeﬁamm& hzeicicidng with

Ob@q@g%ﬁgj 2%%?5%&{{,9@17 58 Herufh, Sscf %?q]’é] Fshﬁ?nli 7,{step 8)

staftiy with)o. 094 §of @thyl%ycldf.}r@y( -23(5-phnylphridin- ‘\3-dtzhm|doé81eﬁzoate

: ﬂl{l'fﬂMl% (53)0 Mz [ii@SOszgs?aggm'z-’g t‘,]qzﬁ%,'lz E&%éé"‘g o?gr%% 2 H) 1.76 -

H), 286‘(1m($H3%F©z 81@9Qn(§H)$2b|>8 688 A1) 1 H. ESI/MS
(e, I\/H)+ 100] . - 368 [(M+1)+, 35]. C
5- c,yé Wle (3231( Qv'ﬂl)ol }opyl phenyl) pyrim di n-5-yl
am no) benzoic acid In a schlenck tube, a m xture of
2-(2-(2-chl orophenyl)pyrim di n-5-yl am no)-5 25
Exameleot® opyl benzoi ¢ acid (0.55 mol, 0.200 g),
cycl opropyl boroni ¢ aci Hd Q@1 mmol, 0.061 g), K3POX
(1.86 mmol, 0.395 g), PCy (@I 05 mml 0.015 g) and
Pd(AcO)2 (0.03 nmol, O. I PN a mxture of
tol uene/water 6:1 (6 m heaisd at 110C for 72
hours, under argon atnosphere. @ crude m xture was
poured into water and extracted Wth ethyl acetate.

5-J£kﬁypﬁ%51h6uﬂ*3%ﬁ§mmbéﬁicﬁé*a@Mer MySO4i filtered and

sol'vent rernpved he 30 crude m xture was purified

A. Bihyr eosthyt-2dnuiselinc By aRitdBe2a9AlE el uting with a

Obg 'géye(%%f% o Oc?"@;/%@tfsllio\ﬁu%ﬂa@(b(ed%@é/ d&&uﬂeaﬁggiammbsw (step

B) ptartingdrom gtﬂmyl Ztam)no @)—n'getrwlﬁen;pate (9.3%5 Qn% 2@ pﬂmol);ar@fs3
broﬂnogug'n EEe 014@ 25’0%&&) 3H), 7 S(s, 1 H, 7.6 (m

.8 (s,
ESI/MS (m/e, A:) 307 [(I\X+1) 10'6? (s

B. 5-methyl-2-(quinolin-3-ylamino)benzoic acid
Obtained (0.542 g, yield 86%) following the procedure described in Example 14 (step B)
starting from ethyl 5-methyl-2-(quinolin-3-ylamino)benzoate (0.845 g, 2.1 mmol).
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2H), 9.5 (s, 1 H, 13.2 (s, 1 H. 35 ESI/M5 (mMe, %:
372 [ (MF1)+, 100]. WO 2009/ 021696 PCT/ EP2008/ 006573
WO @9/ oBeahple 15 0 CHH N °N PCT/EP2008/006573
5-cycl opropyl - 2- (5- phenyl py_rd'ed_i n- 3-yl am no) benzoic
acid 5 A Ethyl

5-qycl opropyl - 2- (5- phe rigin-3:ylam _bhen
Cor Ei AR @03 iz, BRASIaS Bt o Pl Bl VeRE: 2 3 1H), 7.4
\I?MF f(ﬁ@ﬁﬂ{),ez.@l@gpzﬂipegs q‘(sg@sarmddleh"?.ﬁ SizEPHYY .9 (@l d¥1.8hig, 1H), 8.1
nt er medi at e 0 nd
| nt(@r e Heeld, ?@. (ﬂgJﬁé%,ZFgﬁbg-é(ﬁ m)E%)r’/z%% 1 H?'e, 9 :
35% 1N Iohve, 90279 [(WG11, 100].
5-cycl opropyl - 2- (5- phenyl pyri di n- 3-yl anmi no) benzoic
acid Qotained (0.07 g, 87%of yield) follow ng the
Exgﬁ&qurure describes in Exanple 7 (step B) starting
with 0.084 g of ethyl
5-cycl opropyl - 2- ( 5- pheﬁ'?
1H NMR (300 MHz, DMSO- d6
00,99 (m 2 H 1.76 - 2.0 m 6.92 - 8.09 (m 9
8.22 - 8.68 (m 2 . ES (me, 9%: 331
[(MH1) +, 100]. Exanple 16 HO O
5- met hyl - 2- (qui nol i n- 3-yl am no) berizoic acid 20 A
5-nigthyil2-[5, 6(7 8tetraRy (mpgjuivadlina3-Jlaphiap) bemebisramidt e bt ai ned

0 i : .
e e gt BB 35 AN 5
0.38gARTTFA-(2:57R1) nas hgdagehated and&pressube BB psolith Rigd (B11 mmol,
002%3??%%12%}' unrﬁibél? stgpt@g 'n@%ér%aq d@g%%areg%ﬂ[emaq Meereag@c'n mixture
\.n.'a§fi!@te@,)dcn2erj(tfatéd1ﬁxhd md&syiivadﬁnwatbe Tneipti was adjcGhedindd by
adcsig?pr%‘fél}glﬂgéslf%ngsa?go gga%l ik ﬁ'nltghy T 8@%[&9%& tHePGlired
corfpdRid 1248 nig) Fomobfiyield: y| ani no) benzoate (0.845 g, 2.1
”"Dhl NMVGQ4%8%¢|22131B?88-£)(:§/;)E£?Q.Q%PQEE?Z% (s, §ﬁ), 2.8 (t, J=6.0 Hz,
2H), 2.9 (t, J=6.2 Hz, 2H), 7.2 (d, J=8.5 Hz, 1H), 7.3 (m, 1H), 7.7 (s, 1H), 7.9 (s,
1H), 8.4 (d, J=1.7 Hz, 1H), 9.4 (s, 1 H), 13.3 (s, 1 H).
ESI/MS (m/e, %): 283 [(M+1)+, 100].

O OH
§
B
2
Cl

2-(5-ChIoro-2-phenyIpyridin-3-ylamino)-5-methy|benzoic acid
A. tert-Butyl 2-(5-chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoate
Obtained (0.008 g, 3% of yield) following the procedure described in Example 8 (step A)
starting with Intermediate 20B (0.58 mmol, 0.230 g) and phenylboronic acid (0.87 mmol,
0.106 g).

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

rhdi n- 3-yl am no) benzoate.
~0.58 (m 2 H 0.76 -

Example 18
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"H NMR (400 MHz, DMSO-d6) S ppm 2.3 (s, 3H), 7.3 (dd,
J=8.6, 2.3 Hz, 1|—|),74(m1|—|) 7.6 (m 2H), 7.8

W@ 2009028696 7.9 (d: J=7.8 Hz, 1 H), 7.9 (d, J=7PGI/ER2008/006573
H 8.1 (d J=2.3 Hz, 1 H), 8 (d, J=2.7 Hz, 1 H),
9.7 (s, 1 , 13.2 (s, 1 H.°'ESI/M5 (me, %: 279

(
43 NH_%'%?SH Z'QﬂO’g'F@’W"’%é’%ﬁ]’%ﬂ%?@%%ﬁof?'ga%y| ani no) benzo

Obt'aﬁneaqo 028\gs 84w toff 9iéld9ffollowma the procedure described in Example 8 (step B)

oo Al S 5008 A PR BRpEh  aaamh o 1

mnﬁy@’m)at ed under pressure (58 psi) with Pt02 (0.11

028 t st _u I t

e MR @58 afe TR %%@m 320 e, L8 i oo o
G aﬂ.q?)Ageyzsgo{ eg ks (yh | ~ VUClt--dTh V 1 V4, vvwei

wa justed to 4-5 b
was Eﬁl”ﬁ@@ﬂ%"éh(?@gr{f“ﬂ”éﬂdﬁq]on ofszﬁl JI\Ilai?)—leandoa sol |)<§
was for(rjrex(jo '2I'I21|93 yell ow solid formed was the desired
conpoun . nyg, 79%of yield). 15 '"H NWR (400 MHz,

Exm&%) 8 ppm 1.8 (m 4H), 2.3 (s, 3H), 2.8((t,

J=6.0 Hz, 2H), 7.2 (d, J=8.5
Hz, 1 H), 1H, 7.9 (s, 1H,
8.4 (d, J= % H), 13.3 (s, 1 H).
ESI/MS (1l ) 20 Exanmple 18 O
CHH NN

2- (5- Chl or o- 2- phenyl pyri di n-3 M no) - 5- met hyl benzoi c

acid A tert-Butyl

s-CyelorapyEh S S BB BA aTpggi ibe BolE [y Peno

Eﬂ?ﬁ@—dym@rdm&QF(ﬁbMIphanﬁﬂy{m -8-y@anfige)dyenApate 25 starting
er
Ol TGS B 5 Bl Blep I AbeREcomple 7 (50
sta?fing va@an{efriviedipte, 9 (0OD] MAO!, ZI)T&QX)BI@GBGFFP@WE@@@ '00’6!5 13135 g).
ESI/MS (m/e, %): 435 [(M+1)*, 100].

B. 5-Cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino) benzoic acid
Obtained (0.035 g, 42% of yield) following the procedure described in Example 7 (step B)
starting with 0.090 g (0.21 mmol) of ethy! 5-cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino)
benzoate.
'H NMR (300 MHz, CDCl3) & ppm: 0.65 (d, 2 H) 0.90 (d, 2 H) 1.75 - 1.99 (m, 1 H)
7.06-7.41(m, 12 H) 7.61 (s, 1H) 7.78 (s, 1 H) 8.62 (s, 1 H).
ESI/MS (m/e, %): 407 [(M+1)", 100].

HO.__O
H
I\N F
~
N
F

5-cyc|opropyl-2-(2-(2,6-diﬂuorophenyl)pyrimidin-5-y|amino)benzoic acid

Example 20
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-87 B. 2-(5-Chloro-2-phenyl pyridi n-3-yl an no) - 5- met hyl
benzoic acid Obtained (0.025 g, 34% of yield)

WO 200boietg t he procedure described in Exanpl e BCT/BP2p8/006573
B) starting with tert-butyl
2- (5-chl oro 2 phenyl pyri di n- 8? 'yl ami no) - 5- net hyl

In a%%g ng]ag,)b Sa mpmj mmféBteErgeoG %ﬁ)%) (0,?%199%' %&)ﬁ%@ld%medlate 24

(1.38 g‘3€5 dBmmob), €8,CB; (32.183nmdl, BI97 g9, xe8thpss 11.8§ mrd| §.§8g) and
Pd gqpaf 0.8 minar, 0478 Hioxd 30 i AH8 hEattd af 1488 or 2 hblirs, under

arg5n %g@pé@pyl 2- (5, 6-di phenyl pyri di n- 3-yl am no) benzoi c

TheSalVsok A5 ENGHaeH S5O FE R ELIE R 1o et Pgted

watér arB&thof acetaté dihef arghniviphase Was grieciomen N@S@asﬁjtar@bdnd the

oA b B PSR 1 g
y.ela oﬁﬁéék&&éd@md%t 435 [ (MF1)+, 100]. B. '

e Ve BB e, SwsdBHS o bBEL A .2 ¥ 1072

fol érqw fmmt 'ﬂﬁ) wBQﬁeduy g.7qas+2. Dagd, 1H) & b 95 (sstiep13.3 (s,
B) starting with 0.090 g (0.21 rmol) of ethyl
5- cYd) opr opyl - 2- (5 6- di phenyl pyri di n-3-yl amino) 20
benzemis. (mleH NVBséR@A)r1MIaOO]CDC| 3) S ppm 0.65 (d, 2 H
0.90 (d, 2 F) 1.75 - (m 1H 7.06- 7.41 (m 12
H 7.61 (s, 1H) 778(3 1H 862 (s, 1H. ESI/M
EXQF%%ZF%: 407 [(M+1)+, 100]. 25 Exanple 20 HOO H N
4 rophenyl ) pyri m din-5-yl a
gl'/ EP2008/ 006573

5-cycl opropyl - 2- (2- (2, 6- &P
m no) benzoi c acid WD 2009/
-88

5-Cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoic acid
A. Ethyl 5-cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoate
Obtained (0.11 g, 42% of yield) following the procedure described in Example 7 (step A)
starting with Intermediate 9 (0.89 mmol, 0.2 g) and 5-methylpyridin-3-amine (0.89 mmol,
0.096 g).

ESI/MS (m/e, %): 297 [(M+1)", 100].

B. 5-Cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoic acid
The solid residue obtained in step A was dissolved in 4 ml of ethanol and 0.4 mi of
aqueous solution 2N NaOH were added. The mixture was stirred at 25°C for 16 hours, the
solvent was evaporated and the solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI; affording 0.06 g (yield 60%) of the expected
product.

H NMR (300 MHz, DMSO-de): 0.59 (d, 2H), 0.90 (d, 2H), 1.89 (m, 1H), 2.27 (s,

3H), 7.16 (s, 2H), 7.46 (s, 1H), 7.64 (s, 1H), 8.05 (s, 1H), 8.26 (s, 1 H).

ESIMS (mle, %): 269 [(M+1)*, 100].

Example 22
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In a schlenck tube, a m xture of Internediate 8 (0.90
g, 5.77 mol) and Internediate 24 (1.38 g, 5.09
WOorRahp2168s2C0O3 (12. 18 mmol , 3. 97 g), xant hpos ¥AT/BR2008/006573
mmol, 0.59 g) and Pd2(dba):§3 (0.51 mol, 0.47 g) in
di oxane (30 m) was heated at 110C for 12 hours, under
argon atnosphere. 5 [Jhe solvent was evapor at ed and t he
crude m xture was extrgctqd between acidul ated water
and et hyl acetate. S {ij e phase vvas dri ed over
MySH4, filtered and vent d The crude
m xture was triturared vvlth @ 1.145 g (61 %
of vyield) of the expected produtt. 1H NVR (200 MHz,
2- (ﬂﬁ@ydebr&mmeﬁylﬁawmdm -ylarBino}e5- @H)optoﬁylpanzqﬁemcld

A. I\jjetgylroiz%@ cycp}_:?c@ogywienllml%dlg 5%5%0%&-’%@3@'0{)@9&120?&

In aEIs%glNé}@( (dﬁeei n?i%tur&ﬁant[efrh@di?te 21 7J(gcsp5 g, Elmampib en@ihteddRdate 25

©0.35pra dirmmed, Moy ChIRFERL Lo Fra i@y 0.1 mmol, 0114 g) in

duo%gfté}’(‘? '“ﬂﬁmghbi@d @b 1 1;@;0‘\‘?* 1DHoUre) tmdsr giganiatrodspherez Ghe solvent
ai ne %, 0 I e

e b b i Ao AR A iy st

Thé’\brbﬁnlb@ihﬁéé‘fﬁds atied 9ve(rQ/I@m‘méred Gn&tr@)samm removed. The crude

ml)@gp }\A@B pc.lmzeeé by/g:]hrgg'%%noq%mo v_|e_r S@Pﬂlutlng wﬂh%eg(gr?elgﬂ'\yl acetate
mixearey aff&arn@m&o&g (4ot vhglupwthel expedted produd) benzoi c

acid _Th I|d e ed in step A was
di ss&EVMP ey %450&%@{13 @prand 0.4 m of 25 aqueous
sol ution 2N Na0—| vvere added. The m xture was stirred
at 25C for 16 h t.he e d
B. HHR RV FIEPaRPaPRE IR s S S AT S P e AP0
Obf(aﬂ@l 8“%80 §|efﬂmh%><ron@mh@d1§mmtem@mbé@angg;ga ENEI(Zs@p B)
ie ecte
statiogBaTs et 624y rop%ve'aff%pvfﬂﬁ'"- -%W&]@'
cy&p?&pyétﬁenzo&e 3H) 7.16 (38 ggl) 7.46 (s, SI , 7. 64
% %5,'?3 (4,9@1\5":,{2 [;Mép@ @Brﬁppg(@z%HWogF 4@{51 (ﬂ’m 1H), 3.9 (m,
1H), 7.1 (d, J=6.7 Hz, 1H), 7.2 (d, J=7.8 Hz, 1H), 7.3 (d, J=7.8 Hz, 1H), 7.4 (t,
J=7.4 Hz, 1H), 7.7 (s, 1H), 7.9 (d, J=7.4 Hz, 1H), 8.0 (s, 1H), 8.8 (m, 2H), 9.6 (s,
1H), 13.2 (s, 1H).
ESI/MS (m/e, %): 388 [(M+1)", 100].

Example 23

N

o
5-Methyl-2-(6-morpholinopyridin-3-ylamino)benzoic acid
A. tert-Butyl 5-methyl-2-(6-morpholinopyridin-3-ylamino)benzoate
To a solution of Intermediate 15 (0.28 mmol, 0.1 g) in ethoxyethanol (1 ml), morpholine
(0.55 mmol, 0.050 g) was added. The mixture was heated at 130°C for 16 hours in a
sealed tube. 0.050 g (0.55 mmol) of morpholine were added and the mixture was heated
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WD 2009/ 021696 PCT/ EP2008/ 006573 -89- HOO H 1i \ N
ni J~/J L ON

wWQ@2{02/0t 89y cl opr opoxyphenyl ) pyri m di n- 5-yl am nPQFBP1YL006573
opropyl benzoic acid A Methy
2- (2- (3-cycl opropoxyphenyl ) pyri m di n- 5-yl am no) - 5- cycl
opr opyl benzgate I n schl enck tube ] [ f .
at 1R o ifer &4 DoutsoTRp RO M syporaled fithy bR mixurz was
purﬁg&( Qbﬁg@z &utin Watmhl)muraﬁ/bfﬁ&‘@) e/emyQﬁcahatelaffOidiﬂﬂ n?)oéﬁld (55% of
 Pd(P 4 (0,1 , 0.114 g) in I oxane (7 was
yielglcfithe e eé@fb@%& 12 hours, under argon atnosphere.
The ggl/ /e VRS 3704M¥1at, adopnd the crude nixture was
extracted between water and ethyl acetate. The

organi ¢ phase was dried over MpSH, filtered and the
B. SMeUEND-(6-pABIYRSlnoFYIRIIG8yminsibanasiceacids purified by

A sRe P T h 2 e PR NP 1T oo Bef 65 B M gier in TFA
(0.66:'21}\,/255% :ﬂmfggﬁa%%éma@ edom tefperdfGre(for €hodf) Théd6a@lvent was
+l " . . - . . . -
evapbrased e RS Al I Ber 3 sal fRreg vap ered
off gpalrfflwcvb.*@am t@ﬁ(ﬁ@"/ﬁﬁiyibld)@vtrgi é)@é_ctgﬂ gm_ﬁmcg, yi Iel d2$4(()/§ t
oll owm n e oce re ¢ge I De I N exa e ste
B) E§"§’%a@?’?n°8>sif3f1éﬂ%ﬂ’é9h@8f ™ P

2- (2-(3-cycl opropoxyphenyl ) pyri m di n-5-yl am no) - 5-
cycl| opropyl benzoate. 1H NVR (400 MHz, DMBO-d6) 8 ppm
Exgmplest 4b), 0.9 (m 4H), 1.9 (m 1H, 3.9 (m 1 H),

7.1 (d, J=6.7 Hz, 1 H9#02 (d, J=7.8 Hz, 1 H), 7.3
(d, J=7.8 Hz, 1 H), 7.4|(t,} J=7.4 H, 1 H, 7.7 (s, 1
H, 7.9 (d, J=7.4 Hz, T ®.0N(s, 1 H, 88 (m 2H),
9.6 (s, 201 H), 13.2As#¥ 1 Mz M5 (me, %: 388

[ (M+1)+, 100]. Exanmple 23 O H\/ NN 25 00
5- Met hyl - 2- (6- nor phol i nopyri di n- 3-yl am no) benzoi c acid
5-Methyle2-({5-Bietlyyl-6-morpholinopyridin-3-ylamino)benzoic acid

onfr s T DL DO B o o s
witet hoxyet hanol (1 m ), norpholine
Intermediate 16 (1.06 mmols, 0.400 g) and morpholine (1.17 mmols, 0.102 ml).
'H NMR (200 MHz, DMSO-dg) 8 ppm: 2.19 (s, 3H), 2.23 (s, 3H), 2.99 (m, 4H), 3.54
- 3.91 (m, 4H), 6.93 (d, J=8.59 Hz, 1H), 7.14 (d, J=8.59 Hz, 1H), 7.40 (s, 1H), 7.67
(s, 1H), 8.01 (s, 1H), 8.62 - 10.25 (s, 1H).
ESI/MS (m/e, %): 328 [(M+1)", 100]

Example 25

5-cycIopropyl-2-(6-cyc|opropy|-5-phenylpyridin-3-y|amino) benzoic acid

A. Ethyl 5-cyc|opropy|-2-(6-cyc|opropyl-5-phenylpyridin-s-ylamino) benzoate

Obtained (0.025 g, 44% of yield) following the procedure described in Example 7 (step A)
starting with Intermediate 9 (0.16 mmol, 0.035 g) and Intermediate 6 (0.14 mmol, 0.03 g).
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(0.55 mmol, 0.050 g) was added. The m xture was heated
at 130C for 16 hours in a 30 sealed tube. 0.050 g
W@ 2003821p®1 ) of norpholine were added and t he PEREP2088/006573
was heated WO 2009/ 021696 PCI/ EP2008/ 006573 -90 at
130C for further 24 hours. “fHe sol vent was evapor at ed
and the crude m xture was purified by Si02 eluting
wi tESIANS (mian%); 329 UM+ALX R/ et hyl acetate affording
0.056 g (55% of vyield) of the expect ed product .
ESI/M5S (me, %: 370 [,S(NH) L
B. SCMaloprppylR-(Eecyslopmryl- Tpaﬁw'mdw g karfzwmrP@j‘B@ﬁfs'Pc aci d

Ob m’%ﬂ'(ﬁbb@% ?ﬁ% of yleld) following 1 the procedure described in Example 7 (step B)

hol i nopyri di n- 3- Iamn
startiogt wti%it 9ﬂhyle§r@fclqnﬁ°WﬂEA (gwc'ep"ﬁPY' pwvw%q?y-%oﬁgmm) benzoate
(0. §2tsl ro% rg;“‘.noazoomterrperature for 1 hour. The sol vent
evaporated and the residue was triturate

di e‘tl—hblMRetfilQ@rMHIIr%D@b] $ aPMoPHBd %k(m.w)epéé 1%5%{@ 49, 1.07 -
i PR AT S S g e A oo

YN €6H), 158 (s, 1H) 8.28 - 857(s 1

5- I\/le%@( t r@h | i nopyridin-3-yl am no) ben
zoi ¢ acl g@)?ﬁﬁ dgx([gﬁogg P17% of yield) follow ng
the procedure described in Exarrpl e 9 starting wth

diate 16 (1.06 muol s, 0.400 d hol i
E g) and norpholine
"%‘ﬂ"%ﬂs 0.102 m). 'H NVR (200 Mz, DVBO d6) 8

ppm 2.19 (s 3H), 2.29 Q,H 3H), 2.99 (m 4H), 3.54
20 - 3.91 (m 4H), 6.93 d,NJ=8. 5 , 1 H, 7.14 (d,

J=8.59 Hz, 1 H), 7.40 1 T? 7 (s, 1 H, 801
(s, 1 H, 8.62 - 10.2565{, 1 N7 M5 (me, %: 328
[ (M) +, 100] Exanple 25 HO Ol'H 25

5-cycl opropyl - 2- (6-cycl opr opyl - 5- phenyl pyri di n- 3-yl am
2-(6¢2-Clyelopoopylnbenyl)-5-methy pyrldm 3-y|am|no;/5 methylbenzoic acid

A. tert-Butyl 2-(6-(2-chlorophenyl)-5-methylpyridin-3- ylamino)-5-methylbenzoate
Obtained (0.150 g, yield 95%) following the procedure described in Example 22 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and 2-chlorophenylboronic acid (0.79
mmol, 0.124 g).

'H NMR (200 MHz, CDCl;) 8 ppm::1.62 (s, 9H), 2.14 (s, 3H), 2.30 (s, 3H), 6.90 -

7.59 (m, 7H), 7.74 (m, 1H), 8.45 (d, J=2.34 Hz, 1H), 9.48 (s, 1H).

ESI/MS (m/e, %): 409 [(M+1)*, 96].

B. tert-Butyl 2-(6-(2-cyclopropylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate

Obtained (0.152 g, 63% of yield) following the procedure described in Example 14 (step

C) starting with tert-butyl  2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-

methylbenzoate (0.49 mmol, 0.200 g) and cyclopropylboronic acid (1.47 mmol, 0.126 g).
ESI/MS (m/e, %): 409 [(M+1)", 96].

C. 2-(6-(2-Cyclopropylphenyl)-S-methyIpyridin-3-ylamino)-5-methy|benzoic acid

Obtained (0.012 g, 10% of yield) following the procedure described in Example 8 (step B)
starting with tert-Butyl 2-(6-(2-cyclopropylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate (0.150 g, 0.37 mmol).
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A. Ethyl

5-cycl opropyl - 2- (6- cycl opr opyl - 5- phenyl pyri di n- 3-yl am
Wo00902K2@at e Cbt ai ned (0. 025 g, 44% of yi el d) PCT/EP2008/006573

foll owi ng the procedure des:cdzi_bed in Exanmple 7 (step

A) starting with Internediate 9 (0.16 nmol, 0.035 g)

0 BB o B B Py, VR PB R 887
éngHgl E4r7-o1.srv; (m, 1 Hg,_z.m l(s, 3rH), 225 (s, 3H),n6.<T=1 (dr, i =7.83 Hz, |1H), 7.12
oo et S T oG, B KoY B Y P
f0|J=QVS'g}gzr,:1i|F-2, Proeedw) e 8dear J=oeth Ha MERanpl e 7 (step

B) 5 wi_th ethyl
52 cyEﬁUMSdﬁy?%@:(%%@i*l%pﬂgglyl - 5- phenyl pyri di n- 3-yl am
no) benzoate (0.025 g, 0.06 mmol). 1H NWVR (300 MHz,
CDCI:%Z) S ppm 0.55 - 0.71 (m 2H), 0.78 - 0.99 (m
Example2f 07 - 1.20 (m 2H), 1.76 - 1.93 (m 1 H), 1.96 -
2.23 (m 1 H, 7.12 (so26h, 7.33 - 7.56 (m 6H),
7.78 (s, 1 H, 8.28 - 8)57Hs, 1 H?« 10 ESI/ M5 (e,
%: 371 [(Ml)+, 100]. Any loHNY i uTi;
2-(6-(2-Cyclo propylp ) - 5
pyri di n- 3-yl am no) - 5- net hyl
tert-Butyl 2-(6-(2-chlorophenyl)-5¥net hyl
2-(61W-b9|£§Tbﬁeéiyﬂta;c-ﬁ'féllh)ﬂppﬁdi{\ﬂ-&l@ﬂﬂﬂ)@é&me&ylh'emmlgc get_d150
. ylLe 9 ollo roc re cr in
A @i 2 623 Cheapney Stag YRGS i s ot
Obfathed30 168 Igi 36042 Qiett)) felRWind- ths ipArcepiveryss briveniin Example 8 (step A)

0.79 mmol, 0.124 g). 1 200 DO 3D S i (4 £
sttt Iearyadalay i (1 B mmple Vp) 65 areitgiiogiog aia 1.5
mn'?dl'),OYZ@gg(m Hy, 7.74 (m 1 H), 8.45 (d, J=2.34 Hz, 1

H,, 9.4 s, 1 H. ESI/M5 (mMe, %. 40 ( + ’
5 " HENIREAD) M2 Il pPE: 285110 fnSHH Thsrath 2o . H.
Py g5 s, 3y AR DE)7IMTBHI 4d@NIoRBL HZ Ot piormads ( {H)152
g, 63% of 2/| elod fol | ow pgl t he procedure described in
ExanmESéM(m/gs G 40945 1)st!9Pt i ng with tert-butyl
2- (6-(2-chl orophenyl)-5-net hyl pyri di n-3-yl am no)-5
nmet hyl benzoat e %O. 49 mmol, 0. 200 95) and . .
B. 2{&(Zpvaspheaybpimetadpyidm3-yianipgS-methylbgngpic acigg) ; \g
Ob‘dﬁe%’(o.%ﬁ o 98%[ df Medd) YollcWilg the pratetifire(dsENISd iR ExaKHpfe & (step B)
nyl)-5-methyl pyridin-3-ylan no%ﬁ E? m egyl bené_ﬁm C, (
stariopavBeEHLM AdE- (@ 8YRIoPhENY LTy IRAE e} BT Mg Y gnzoate
(o_fgpgje%g,lg{ descri bed in Exanple 8 (step B)
'H NMR (200 MHz, DMSO-dg) 8 ppm: 2.19 (s, 3H), 2.27 (s, 3H), 7.31 (m, 2H),
7.50-7.7 (m, 3H), 7.70 -7.87 (m, 2H), 7.90-8.00 (m, 1H) 8.39 (s, 1H).

ESIMS (mle, %): 344 [(M+1)*, 100]

HO O
ifér |
~N
N

2-(2-(3-Ch|orophenyl)pyrimidin-5-y|amino)—5-cyclopropy|benzoic acid
A. Methyl 2-(2-(3-chloropheny!)pyrimidin-5-ylamino)-5-cyclopropylbenzoate

Example 28
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starting with tert-Butyl 2-(6-(2-cyclopropyl
phenyl ) -5-nmet hyl pyridin-3-ylam no)-5- nethyl benzoate
W@ 200980168 0. 37 nmmol ). WD 2009/ 021696 PCT/ EP20PSI/0PBET@6573
-92 'H NWR (400 MHz, DVsO d S ppm 0.59 - 0.68 (m
2H), 0.78 (d, J=8.61 Hz, 2H7 1.47-1.60 (m 1 H),

2.07 3 2.
cnre (0333 §1% 1372 Tatp i ng eigeetie grsfetyi@xghieig22 (ser
dta ﬂ'd)ﬁg thaﬁhrmzdlgésgmdg%hmnlz 0380 (@)l and 3<hIB5pHdnylbbrad)g acid
J=2.74 Hz, 1 H). 5 ESI/M5
(0?%“8‘0 %1%@9 [(M+1)+ 100] Exanple 27 OOH H N N N
11 E8HINS-(tnle, Op 1380 @MY, -1DONBEB Y(M+1)+, 35]
pyri di n- 3-yl am no) - 5- met hyl benzoi c acid 10 A
tert Butyl 2-(6-(2-cyanophenyl)-5-nethyl
('ﬂcmo%nhleammwcﬁnﬁe,nmlhb)emmm@b@mmdcﬂ 164 g,

/oof iel d rocedur,e descri bed in
Obgwdp 1i5'Ge Sl S Moloing e MOEeR ites RS N SEMpd 23 step B)
sta%gmasm s\emydwaz-% cﬁlBﬂJphénﬁ)p@mmDhMmm)éﬂqcyblmowlbenzoate

1. 0.233 g). 'H NMR (200 MHz, DMBO-d5) 'S
01602'9‘m°i 70 (s, 9H), 2.18 (s, 3H), 2.29 (s, 3H),
15 H R (Smoolwh& DMséﬁde)s%pWoemn QH) 0. @(rﬂozrq)m oXmR 1B, 7.3 (m,

Mt1) +,
100?HBF7|)62("Q &p W%Sg&&@ﬁ zﬁlr?e?mﬁ”) ARV CELI A
nyEQI/Ms?(nvéam BB {5, hﬁdoa lBeB7@i+) sy Cbt ai ned
(0 10% of vyi el d) fol 'ow ng the procedure
descrlbed in Exanple 8 (step B) 20 starting with

Exgﬁ,meﬁytyl 2-(6-(2- cyanophenyl) 5- net hyl

pyri di n- 3-yl am no) - 5- y benzoate (0.164 g, nmol).
"H NWR (200 MHz, DI\/BOd ppm 2.19 (s, 3H), 2.27
(s, 3H), 731(m 2H) x{ (m 3H), 7.70 -7.87
(m 2H), 7.90-8.00 (m D (s, 1 H. ESI/ M

(eriier/a 344 [ (M+1)+,~100] ple 28 HOOH NN
| C

5-Methyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
In a schlenck tube, a mixture of 2-bromo-5-methylbenzoic acid (0.57 mmol, 0.120 g),
Intermediate 1 (1.12 mmol, 0.265 g), potassium carbonate (1.12 mmol, 0.153 g), Cu,O
(0.06 mmol, 0.008 g) and Cu (0.06 mmol, 0.004 g) in DME (2 ml) was heated at 130°C
overnight, under argon atmosphere. The solvent was evaporated and the crude mixture
was purified over SiO, eluting with CH,Cl,/ MeOH mixtures affording 0.120 g (57% of
yield) of the expected compound.

ESI/MS (m/e, %): 373 [(M+1)*, 100]

Example 30
OsOH
H
N ~
)Ej @
ke
5-Methyl-2-(5-methyl-6-(piperidin-1-yl)pyridin-3-ylamino)benzoic acid

Obtained (0. 163 g, 47% of yield) following the procedure described in Example 9 starting
with Intermediate 16 (1.06 mmol, 0.400 g) and piperidine (1.16 mmol, 0.115 ml).
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2-(2-(3-Chl orophenyl ) pyri m di n-5-yl am no) - 5-cycl opro

| benzoic acid A Methyl Y ) d Propy
WQ2q020t1@9€ hl or ophenyl ) pyri m di n- 5-yl am no) - 5- cR&1/8 6573

| benzoat e WD 2009/ 021696 PC‘E/ EP2008/ 006573 %% proRy

Oot ai ned (0.433 g, 61% of vyi eI ‘d) follow ng the

d d b :
i o AMRAZOR s BV o Rt~ b8 B gy 2ty 230 M. ot
?ésfz‘/ﬁwgf QRW%...yh'hpnecg’z @, 38 60 HE 011997 meld, BBER52d5.Hz, 1H), 7.41
E 08 Bz, 1, 7.8 (s, 1Y &b e, 183 0] (M) . 35

2- (Bs1vds Galo v PEENA-PY T 100]di n- 5- yI ani no) - 5- cycl opro
| benzoi c@gm d/gOot a?(nedy(o %17 g, zl el d 6)0% fgl I osvl ngy
t he procedure described in exanple 22 (step B)
Exa?ﬁﬁ@tﬂ ng from net hyl
2-(2-(3-chl orophenyl)pgrl d| n 5-yl am no) - 5- cycl opr opy

Il:)i'i/(énzgate (0.433 g, O 10 "H NWR (400 MHz,
O-d6) S ppm 0.6 ( (m2H) 1.9 (m 1H),
7.3 (m 2H) 7.6 (m 8| H, 8.8 (s, 2H),H)
9.5 (s, 1 H, 13.3 (s; ESI N (m{e % : 366
[(|v++1)+ 1001 368[(M+1)+ ' 35] mple 29 O OH H

2- (%-(W{)ﬂ Qﬁégnﬁﬁmé{mndén-&xj?q\m%r50rrnrg%lwl e)nzmc acid
ObidiHeddDNesd ¥, 24% Bpyibrn t@lann@dheI ptavedursaieiseritesd in xemple 9 starting

N L

pot 45 /I8 NRPA NS O 16 L2 ppmiDl .49 0.1 B33 g BH), 20 (s.(11)08.23 (s,

0. and ,0 4,
) 2t oot SR AgbE" b IR HED e, drg o 1 e8re. 11,

fnlnt )'Z?ﬁ@'@@fﬁz 784z, swbwea@ /25 S(awogap:rraam 8B} ttd), r20de, 1H).
o [ eluting with CH2Cl 2/
I\/ECFSHM)%(UV%S/%W%I(M‘HS 863120 g (57% o? yield) of the

expected compound. ESI/M5 (nme, %: 373 [(M+1l)+, 100]
25 Exanmple 30 OOH NNI 'N

Example 32
Oy, -OH
H
N N
EZ @
O\

2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoic acid

A. Ethy! 2-(6-(3-methoxyphenyl)-S—phenylpyridin-3-ylamino)-5-methy|benzoate

Obtained (0.100 g, 29% of yield) following the procedure described in Example 7 (step A)
starting with Intermediate 10 (0.81 mmol, 0.161 g) and Intermediate 7 (0.81 mmol, 0.223

9).
ESI/MS (m/e, %): 439 [(M+1)*, 100]

B. 2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.060 g, 64% of yield) following the procedure described in Example 7 (step B)
starting with (0.23 mmol, 0.100 g) of ethyl 2-(6-(3-methoxyphenyl)-5-phenylpyridin-3-

ylamino)-5-methylbenzoate.
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5- Met hyl - 2- (5- et hyl - 6- (pi peridin-1-yl)pyridin-3-ylam
no) benzoic acid Obtained (0. 163 g, 47% of vyield)
wo 200o6eng t he procedure described in Exanpl e BCT/EP2008/006573
starting with Intermediate gt6 (1.06 mmol, 0.400 g)
and piperidine (1.16 mmol, 0.115 m). WO 2009/ 021696

Engthé%%Ség%%%Még%p};y p@“h@% 53 58 ok BlapB g4 (m. 31,

Hném«kha ﬂzwdaslms 769, 1807560, H19.76de, 045068 8.57 (d,
41 (d .95 Hz, 1 H), 7.68 (s, 1 H,
8 011H)(853Jb% 11’@ Hz, I—I) ESI/I\/IS (me, %: 326
[('\é‘éa)l\?rs (M ks): 51E[(Wm*e1@d] 0 CHHN
(Azepan 1-yl)-5-met hyl pyridi n- 3-yl am no) - 5- net hyl
ben20| c acid Ootained (0. 089 g, 21%of yield)
Exdfple®d ng the procedure described in Exanple 9
starting 10 with Intehgedgiate 16(1 06 nmol, 0.400 g)
and azepane (1.17 mol 32 9) 'HNWR (200 MHz,
DVSO-d6) 8 ppm 1.49-1. 2.20 (s, 3H),
2.23(s, 3H 4 00 zZ 63 ( H) d 1-12 5Q H 1 H
7 17 (dd 1=Q5Q1 O, .34 (d, J=2.73 Hz, 1
H, 7.59 - 7.72 (m 1 H), (m 1 H, 9.20

2(%? Préw”hg'zs gﬁéﬁ{ﬁ) 68, RloptopyiBeRzdié M) +, 100] 15
A. Wethil 2-82, Wmlmwwﬁﬂhmli)o)gi pHeaPyoRNAENEPHE 3- yI ami no) - 5- ne

b dure described Example 22 (ste
Ob%ﬂ{ééj @m %gzydf iel IfS)I %@ﬁypro?r IureI nes§[| ed in xa)r]npe (step
A) Bﬂayllnbefﬂ&\dateemgd)a@b‘taaﬁor@dn 59) aggcpg@qln@r)gtqu? ic acnd (0 67

m qld@gség)tg t he procedure descrl bed in Exanple 7 (step
arting with Internmediate 10 (0.81 nmol, 0.161 Qg)
andEBHM@r(n&‘dl%ié46[(d\4)*1811ﬁﬂbl 0.223 9). ESI / M5 (e,
9% : 439 [(M+1)+, 100] 25 B.
2- (6- (3- Met hoxyphenyl ) - 5- phenyl pyri d| n- 3-yl am no) - 5- e
B. 24{2,3"-bipyridin-6-yiemido)cherslorsapyRengs agid 64% of yi el d)

Obg%éoo(}ef a3, %gfeld)f%%gg%\ﬁmg%?ﬂﬁo@&ﬂiré Ga)féﬁBEBLrﬁEiarﬁﬁé @p (step B)
Staﬁﬂr(gﬁ‘m(r@memwh @@ Bheinyiidin-5-yaTeing)- qulq)qrﬂp;gbenzoa% (0.067 g,
0.19mmol).
'H NMR (400 MHz, DMSO-dg) 8 ppm: 0.6 (m, 2H), 0.9 (m, 2H), 1.9 (m, 1H), 7.2 (d,
J=8.7 Hz, 1H), 7.3 (d, J=8.7 Hz, 1H), 7.5 (dd, J=7.7, 4.8 Hz, 1H), 7.7 (s, 1H), 7.7
(dd, J=8.5, 2.7 Hz, 1H), 8.0 (d, J=8.7 Hz, 1H), 8.4 (d, J=7.9 Hz, 1H), 8.6 (m, 2H),
9.2 (s, 1H), 9.6 (s, TH), 13.2 (s, 1H). ‘
ESI/MS (m/e, %): 332 [(M+1)", 100]

Example 34

~N
2-(3'-chloro-2, 4’-bipyridin-5-ylamino)-5-methylbenzoic acid
A. tert-butyl 2-(3'-chloro-2, 4’-pipyridin-5-ylamino)-5-methylbenzoate
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30

yl am no) - 5- net hyl benzoate. WO 2009/ 021696

PCT/ EP2008/ 006573 -95 'H NMR (300 MHz, DMBO d6) S
wWopon/02162¢1 (s, 3H), 3.56 (s, 3H), 6.76-6.84 (nPCBER2008/006573

7.09-7.14 (t 1 H 7.21-7.38m 71) 7.56-7.58 rd 1 HN

774(S*N 855-8.57(d1‘ ", 9.53 (bs, 1 H. ESI/M

W1 00 Ex 3
In é‘l\?i"e(“ﬁ/2 é“bf)'l B ’81‘%‘?+§f 3}?t3h%ag3t65?§‘3cl?ﬁgprﬁ1§g§)l E)beér;ézéb Fehioro4-
(trib@gis@nnyfpyrifkie (PI86 mmol, 0 345 g), PdCl(PPh;); (0.08 mmol, 0.055 g} and Cul

(0. 1@On§1moﬁeqj8é @}f%giogar?% % &eafe%c%to% \?M@ﬁfhp efﬁzh%ﬂ'se u}\ger argon

atmidBBHeR6lUT e d@e@ftlv&wevapoatemph@tmazcr@de apxtum) was @xtracted between
wth |Int er e 0.45 mo|

watl e ERYGECHBlSr She SN P RS SOPS RiRsPratet 5a3 s cryce e was
purﬁ"@ﬂ Qver’d S|(324@u{|rﬁd\/9villh tilchlkﬁ@hetbSnB methanol mixtures and affording 0.3 g
5-cycl opropyl benzoi ¢ acid

Y'e&é%h%fdﬁ? 8gr6%€£°ﬁd'n9le§f%8 d?@\?%t'v? ‘ol | owi ng the procedure

desegiiNS ¢mie) /X ao6i(e+ D2 1081.ep B) starting from net hyl

2-(2,3 -Dbipyridin-5-yl am' no) - 5- cycl opr opyl benzoat e

(0.067 g, 0.19€qmol). "H NWR (400 MHz, DWVSO-d6) S ppm
B. @(ﬁCﬁﬂBro-ZH) -bifyriir(- B%ylaﬂi‘rl)o) ﬂ:mﬁtk(ylhenﬂml) acid. 2 (d, 20

Thq] sql d7reslgug (PHH;Ih:eLg "B {ep ;9 \(gs dTS?_BIeC} JPHé 815 tr(f@»gg?agetlc acid and

stired fo hodr é‘ﬂ)roon& tembgrature8THe stivent wis evSpG‘ta(edi antHthe $olid residue

waigltg_fakezp wuih |s%qypéfhﬁwﬁ%xané mlwé&FDTHW(emp jigl\?aslfé@fgd fgaffordlng

01@@6( ldes d‘ﬂ@%@ehbecf‘édlprodiildil ,N 2-(3'-chl oro-
in
fo ﬁﬁﬁpw @/@ﬁ};@‘%g U%k)e%ﬂ'%éc'dﬁm 3y, 7.65-7.72
4" - bh Py ﬂ'm 5.&8'(?}{]139@)8.53 ey, Benzoat e
ESI/MS (m/e, %): 340 [(M+1)*, 100].

Oy OH
N
SN
| =

5-Methyl-2-(3-methyl-2,2'-bipyridin-5-ylamino)benzoic acid

To a solution of Intermediate 16 (1.07 mmol, 0.403 g) in DMF (7 ml) 2-
(tributylstannyl)pyridine (1.56 mmol, 0.574 g) was added. Nitrogen was bubleled through
and Pd(PPhs), (0.08 mmol, 0.091 g) was added. It was heated in the microwave at 120°C

Example 35

for 5h. It was allowed to cool dawn to room temperature and poured into water. It was
extracted with ethy! acetate and the organic phase was washed with water and brine. It
was dried, filtered and concentrated in vacuo. The crude was purified by column
chromatography (SiO,, hexane: ethyl acetate 1:1) affording 0.310 g (77% of yield) of the
expected product.
'H NMR (200 MHz, DMSO-dg) 8 ppm: 1.50 (s, 9H), 2.27 (s, 3H), 2.50 (s, 3H), 7.23
-7.43 (m, 3H), 7.52 (d, J=1.95 Hz, 1H), 7.68 (s, 1H), 7.89 (d, J=3.51 Hz, 2H), 8.39
(d, J=2.34 Hz, 1H), 8.63 (d, J=5.08 Hz, 1H), 9.22 (s, 1H).
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WD 2009/ 021696 PCT/ EP2008/ 006573 -96 In a schl enck

tube, a mxture of Internediate 15 (0.77 mol, Q 28
W@0098215b¢ or 0- 4- (tri butvl stannyl ) pyri di ne (0.BGI/RPIINS/006573

0.345 g), PdCl 2(PPh3)2 (0. 0 r?mm 0. 055 g) and Cul

(0.16 nmmol, 0.03 g) in dioxane (4 nl) was heated at

2 BB o Ry o eehere: The

extracted between 5 water and ethyl acetate. The
anj ¢ phase was evaporated and the crude resi due was

Ex*ﬂﬁglleﬁsed over a Si02 eluting with dichl oromet hane/

nmet hanol m xtures and W®fgPding 0.3 g (yield 98% of

the correspondi ng ester deriMative. ESI/M5 (me, %:

396[ (M+1) +, 100]. 10 B. Qr o- 2,

4' - bi pyri di n-5-yl am no) t hyl __kenzoic acid The

solid residue obtained in"step wds dissolved in 3 ni

of trifluoroacetic acid and stifrred for 1 hour at

fﬂﬁé&@ﬂ@?éﬁfﬂiﬁ &/as"T {ﬁr%? SGhURYiberesicaeRpor ated and the

turated wth an i sopropyl
A. temb&ltw R & diflaprepyridin-3Jtrmige)-S-mepdbenzeater ed of f

Ob%&f %_@h]'%g 28%6?\%; ¥dll Dl\)gﬁ\gqge@pr’@éedhr@ d@é%‘?i%@& g4l EQ(%@\@H&CV (step A)

nrrm 2.
staitin@ Swith mterme@mte 3|41)(0 48 gmnal, G.1 79) ar\dn§-cnlopq) -2 Sgd%h@rqpyndme (0.48

853-867(m 2H). ESI/M5 (mMe, 9:
mnélgﬁ?ml)+ 100] . le 3500HH NN 20
5- MESWVIB (WQ%){T@?F{W*Q). QObi pyri di n-5-ylamin o)
benzoic acid To a solution of Internediate 16 (1.07
mmol, 0.403 g) in DVF (7 m) 2-

245, |Ga1ilt'qd- spaidinyBylaprindr meetiyibsazeiedsid 0. 574 g) was
Th%%glgzgresmu r&gglg%a/\@s tgeigl @5@@5&&0%‘9"‘0 79'?\’% otdfiftdacktic acid and

s added heated in the
stirradcioothvdner aft rog;got@T@grat@ne The svlyem,g\gasaq\qagg\y@&pq @pq:@@ sohd residue

wad ?@Wra& P %L@ﬁf%ﬂeﬁh%eﬁﬁ&fﬁé’ THY Solidat£Y filtekdd BRSffording

acetate and the organi c phase was
OOW@s(hew W%hofvtmexp@tﬂﬂ wefw@. 1t was dried, filtered

and, . S Iy f

oA S SOCH i 98 £ MR o e 7 -7 0
1: 1) l-aﬁfa&(dmgi)sme YH.77% of yield) of the expected
rod DVBSO- d6) 8 m 1.50 (s

oH Em’%%éﬂll)'\@éz[@%%% 95y P (m (3H)
752(d J=1.95 Hz, 1 H), 768(s,1H),7.89(d,

Examp|e5§7HZ 2H), 8. 39

0, OH
H

N I\N l

S O

2-(6-(3-Methoxyphenyl)pyridin-3-ylamino)benzoic acid

In a schlenck tube, a mixture of 5-bromo-2-(3-methoxyphenyl)pyridine (Intermediate 27,
0.91 mmol, 0.23 g), ethyl 2-aminobenzoate (Intermediate 33, 0.91 mmol, 0.15 g), BINAP
(0.05 mmol, 0.028 g), Pd,(dba); (0.05 mmol, 0.042 g) and NaO'Bu (1.82 mmol, 0.175 g) in

toluene (4 ml) was heated at 110°C for 12 hours, under argon atmosphere. The solvent



10

15

20

25

(d, J=2.34 Hz, 1 H), 8.63 (d, J=5.08 Hz, 1 H), 9.22
(s, 1 H. WD 2009/ 021696 PCT/ EP2008/ 006573 - 97-

W(EIS]NOﬁ/gBG'Q:&?ﬂSe % : 320 [(M+l)+, 100] Exanpl e 36PEYXIER20PB/006573

2-(5, 6- D|fluoropyr|d|n 3-vyl " no) - 5- met hyl benzoi c acid

was s¥agBraUeR 1 S50 feshURayesdrivEr ish A94sR1s Salian gL HO and

extr@@tegwm ,CHCE| TheSttde frmtltthre\ma’sgamhed py fleshdehremetegmphpeder SiO;
ca i R of o ghe/ahy S55ibatiao ot fh SifE SR 51 A eroecie
confbuA8. ol , 0.072 g). 10 ESI/I\/IS(rrie % : 321[(|v++1)+

] ﬁ'ylﬂMRl (306 M, @dtlxitl!f)'kg 93 3.6 %,% sﬂ%p/@f?)qﬁ; 1701 A 1. 7.27-

1'3i krh, 3H lWolﬂtstH)Lwls@mdnm whndnr(asumes 098 12 (d,
obt al ne di ssolved in 0.78 nm of

‘t'T')l»BW@d?oH‘Be?ﬁZ('&%lw)and stirred for 1 hour at room

@g,mgr(ﬁ\wr@ 33hgvealrvend). was evaporated and the solid
resid was triturated with an isopropyl
Exampleri®hexane ni xture. The solid was filtered of f

affording 0.01 g (yegldi15% of the expected product.
1H NMR (200 MHz, CDC1 ppm 2.32 (s, 3 H 6.86 -

7.15 (m 1 H 7.37 - mN 1 H 7.88 (s, 2 H 9.22
(s, 1 H. ESI/MS (m : o5+ 100]. 20
Example 37 OOHH N ~ 1 |

2- (6- (3- Met hoxyphenyl ) pyri di n- 3-Yy1 am no) benzoic acid
2-(6{B-Etttoxypheey) pyuhiin-3aylamitia)benzvic acid

Ob% r%,ijomﬁ 53 leg§t18{)§¥§[1qe%nn¥o g%yé#ogéo englggé@mﬁ’# 'F@L%ngj?ﬂ starting
witl |iéraiaete 84 ¢1.68 mniol 9. 18019) andlinteBmgdliateB38NARS mmol, 0.303 g).
& "H NMR (300 MHz, CDCls): 1.42-1.47 (t, 3H), 4.11-4.16 (q, 2H), 6.82-6.86 (t, 1H),
6.94-6.97 (d, 1H), 7.25-7.30 (m, 1H), 7.38-7.41 (m, 2H), 7.47-7.53 (m, 2H), 7.68-7.76
(m, 2H), 8.07-8.10 (d, 1H), 8.70 (s, 1H), 9.72 (bs, 1H).
ESHMS (m/e, %): 335 [(M+1)*, 100].
Example 39

2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-fluorobenzoic acid
Obtained (0.090 g, yield 43%) following the procedure described in Example 37 starting
with Intermediate 53 (0.59 mmol, 0.100 g) and Intermediate 28 (0.59 mmol, 0.164 g).
& '"H NMR (300 MHz, DMSO-ds): 1.32-1.37 (t, 3H), 4.05-4.12 (q, 2H), 6.91-6.95 (m,
1H), 7.32-7.37 (m, 3H), 7.58-7.65 (m, 3H), 7.69-7.72 (m, 1H), 7.90-7.93 (d, 1H), 8.54-
8.56 (m, 1H), 9.52 (bs, 1H).
ESI/MS (m/e, %): 353 [(M+1)*, 100].
Example 40
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(0.05 mol, 0.028 g), Pd2(dba)3 (0.05 mml, 0.042 Q)

and NaOBu (1.82 mmol, 0.175 g) in toluene (4 M) was
wohupe2iesd 11 OC for 12 hours, under argon at nBGHEBR2088/006573

The sol vent WD 2009/ 021696 PCT/ EP2008/ 006573 -98 was

evaporated and the solid rési®due was triturated with

aqueous solution of 2ZN HCI and extracted with CHCl 3.

The crude mi xture \AﬁMd by flash chronat ography
over Si02 eluting w Les of hexane/ et hyl

acetate affording O.Q;%lg ﬁ!yigl d_26%p of the expected
conpound. 5 S H NWR ( ; ): 3.93 (s, 3H),
684690(m1H) 6.97-7-01 ,727 7.32 (m
7 71-7.77
2@l IRadndrg gy r-ﬁﬁ%‘%"@éﬂ‘e’”z 57 (b
Obthirell. (0.068Ig, VBId 80%) fehowirgpthe] qrivberyise dgmnped .mmp@ Fgstarting
, N\
wutl'g_nggm(egl_a% ?%@%]j rg@q )Op} 6r5| %) and?I>nte|rmed|ate 9 %)2901I ngmgl I0 .265 g).
S NVRe (B00MIBZ, CCCI5)y 1 et . 498 3l=ﬁ)02136v(5 rfij-l)t HO8. b el dHh 6.79-
d di
S8 G0 Himora ST o 0 To Lnndkay o8 Tl B8 1 B,
906@3) 19)}&!5&%4?1(—3(3)7% 1@863)( 1.14:02 1.411; (t,
1-4. t, ,
ég%)ﬂsé"éef"/)dlﬁf[m 12) 1981 7 30 (m 1 H, 7.38-7.41 (m

Exaihiple 4. 47-7.53 (m 2H) 7.68-7.76 (m 2H), 8.07-8.10
(d, 1 H, 8.70 (s, 1 LoD 72 (bs, 1 H. ESI/M (nle,
%: 335 [(Mr1l)+, 100]. T Exanple 39 OOH N1 Ot F 20
2- (6-(3- Et hoxyphenyl) ' <S¢ Y| am no) - 5-f | uor obenzoi
c acid Oobtained (0.09 y %oef ol | owi ng t he
procedure described 1 n Exanple tarting wth
Internmediate 53 (0.59 mmol, 0.10 g) and I nternedi ate

(8-%3 Eﬁh 9HHHM )ﬁhdhﬁx% ghmuﬁ;)ks Mmy(lemowac.dwso de) :
Yoy toltowing: B dgSeribbon BahiBle 37 start
Oaned7(03‘r4507g yﬁlg 1 @I—fﬁ’l owing; the,r rgge dgls_ﬁr g &xa starting
with Mterhddlate §5 %084 nfidol( 01150 gfBind Btebrediate 28 (0.91 mmol, 0.233 g).
5 "H NMR (300 MHz, CDCly): 1.45 (t, 3H), 2.31 (s, 3H), 4.15 (q, 2H), 6.95 (d, 1H), 7.24
(s, 2H), 7.37 (t, 1H), 7.50 (d, 1H), 7.54 (s, 1H), 7.68 (s, 2H), 7.88 (s, 1H), 8.65 (s, 1H).
ESI/MS (m/e, %): 349 [(M+1)", 100].

Example 42
(o} OH
N XN
%om

2-(6-(3-Ethoxypheny|)-5-methy|pyridin-3-y|amino)-5-methy|benzoic acid
Obtained (0.036 g, yield 18%) following the procedure described in Example 37 starting
with Intermediate 55 (0.56 mmol, 0.100 g) and Intermediate 29 (0.56 mmol, 0.163 g).
8 "H NMR (300 MHz, CDCly): 1.38-1.43 (t, 3H), 2.26 (s, 3H), 2.32 (s, 3H), 4.07-4.12 (q,
2H), 6.93-6.96 (d, 1H), 7.07-7.09 (m, 2H), 7.17-7.20 (m, 1H), 7.25-7.28 (m, 1H), 7.33-
7.37 (t, 1H), 7.60 (s, 1H), 7.81 (s, 1H), 8.54 (s, 1H), 9.10 (bs, 1H).
ESI/MS (mle, %): 363 [(M+1)", 100].
Example 43
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25 8.56 (m 1 H, 9.52 (bs, 1 H. ESI/M5 (me, %: 353
[(MH1) +, 100]. Exanple 40 WO 2009/ 021696

weEg@npePBOO8/ 006573 -99- O OH OEt PCT/EP2008/006573
2- (6-(3- Et hoxyphenyl) - 5- mathéj
pyri di n-3-yl am no) benzoi ¢ a&¥ Qot ai ned (0. 050 g,
yield 20% foll ow ng thg procedure described in
Exanpl e 37 starting 'h I nt er medi at e 54 (0.91 mmol ,
0.165 g) and Interne 295(0.91 mmol, 0.265 g). 5 6

1H NMR (300 MHz, CDC13 |40 1. 44 g,;,, 3H) 2.36 (s,
3H), 4.08- 4.13(q 2 679/- Bgé/ 6.94-6.97
(m 1 H, 7.08-7.10 (m 2H), 741(m3H) 7.64
2 ez e ot s Bt sty 7°
Obtaredanbasd i, QleﬂﬂH4B°/d)l folldwiig thelfiocedure described in Example 37 starting
wittndia o a1 rorelad Y65 Sl iRy inNo 6266
?L@g%gﬁOgﬁﬁﬁ@D@@ i 4oEK 3M)| £187%K, 2HArE.8H(, 1M) 7100 (t, 1H), 7.16
i_at e
4atH)07 §2-Trfibim. ﬁ)zéﬁgéﬁ'd 6047 Ki%/??od( W s ! dqc%%&r%%@l TH).
ésﬂrﬁsgtn/e 3,@ 35@{(%16*&10@#') 4.15 (g, 2H), 6.95 (d,
5 (s, 2H), 7.37 (t, 1 H, 7.50 (d, 1 H,
Exmeif"("s 1 I—I) 7.68 (s, 2H) 7.88 (s, 1 H), 8.65 (s, 1
H. ESI/MS (me, 9%:034% [(M1)+, 100]. Exanple 42 O
OHNI \N/ \ CEt
2- (6-(3- Et hoxyphenyl)
hyl benzoi ¢ acid 20 Qotal Pt yield 189
foll owi ng the procedure descri be n Exanpl e 37

starting with Internediate 55 (056 mmol, 0.100
2-(6:4(3+Etnbephedy Brdemethyl gy rsiin-3rdaming) _ﬁBBetij'b@ZPH

Ob%300 (%5'12583%% i)T&'/]) 4f§§029"(1%1§1é érocéc!% d%sgrﬁ)éagﬁn dé('é‘}lnple 37 starting
wntmrﬂamVedMe 66(0.26)mma), 0.7100 gpang mermepgate 30 @5567m2’g)| ( 92/9).
H Nﬁﬁ’%oo MHz, DMSO-ds): 1.32-1.37 (t, 3H), 2.22 (s, 3H), 2.26 (s, 3H), 4.07-4.12
(q, 2H), 6.86-6.94 (m, 2H), 7.20-7.23 (d, 1H), 7.32-7.38 (t, 1H), 7.61-7.65 (m, 2H), 7.72
(s, TH), 7.93 (s, 1H), 8.55 (s, 1H), 9.47 (bs, 1H).
ESI/MS (m/e, %): 363[(M+1)", 100].

Example 45
Oy OH
NN
%OB

2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)benzoic acid
Obtained (0.070 g, yield 33%) following the procedure described in Example 37 starting
with Intermediate 54 (0.61 mmol, 0.100 g) and Intermediate 30 (0.61 mmol, 0.176 g).
& 'H NMR (300 MHz, CDCl5): 1.43-1.48 (t, 3H), 2.35 (s, 3H), 4.12-4.19 (q, 2H), 6.77-
6.82 (t, 1H), 6.89-6.97 (m, 2H), 7.33-7.41 (m, 2H), 7.52 (s, 1H), 7.55-7.57 (m, 1H), 7.65
(s, 1H), 8.06-8.08 (d, 1H), 8.69 (s, 1H), 9.31 (bs, 1H).
ESI/MS (m/e, %): 349 [(M+1)*, 100].
Example 46

Hyri di n- 3-yl am no) - 5- net
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7.37 (t, 1 H, 7.60 (s, 1 H, 7.81 (s, 1 H, 8.54 (s,
1 H, 9.10 (bs, 1 H. 25 ESI/M5 (nfe, 9%: 363 [(Mt1)+,
waoep/o2ietxanpl e 43 WO 2009/ 021696 PCT/ EP2008/ ORGBEB2008/006573
-100- 0 OH NN c Okrt 1
2- (6-(3-Ethoxy-2-fluor ophehy% pyri di n- 3-yl ani no) benzoi
c acid Cbtained (0.15Q go,yield 4699 follow ng the
procedure described in gple 37 starting wth
Internmediate 54 (0.91, NGOX65 g) and Internediate
31 (0.91mol, 0.269 g} 5 SlH. MHz, CDCl 3):
1.49 (t, 3H), 4.16 fq, 2H), 6.8 , 1H), 7.00 (t,
1H, 7.16 (t, 1 H), 7.32-7.49 ( 3H), 7.69 (dd, 1

5-BiBmo2-(693(&tHoxypHdnyl)ByAGint Slylahilb)behz6id dctd 1 H) .
Obé%egl\(/aosg(ga’yﬁép 40%%%)olﬁ;%%lzh;’prcl>geo re gégc%le irfr éxgmg_el % starting

2 (B (e Ef Initsli O Al @28 (0.43
AR A R S i LA el
mmobl0. R4idlg t he procedure described in Exanple 37
{ ' ' . i . , . X
g nlﬁNMg{‘@roggmdﬁﬂ I\hétbgf. ?83“525%‘5?“"3-@64-03% 2H). 4.88-67 (m, 1H),

ate 3

. , 0.292 .. S'H NWVR %300
2.7 GBIy 1317.38 45 187 T45.1 SHim, 027 7. 73(dp, 209, 508,02

, 4.12 (q, 2H). 6.86-6.94 2H) |
%2156}7_&'3%??3?01 H) | (7932-;?38 (t, 1 ,(r7n.61-H)7. 65 (m
BSYMS T2 %)1813 EM+1)"Hf 00]74 68l(M&1) 1944, 8.55 (s, 1 H),
EX%}@'L‘#OS’ 1 H. ESI/MB (e, %: 363[(M1)+ 100].
mpl e

45 0 OH OEt
2- (6-(3- Et hoxyphenyl) - t hyl pyri di n- 3-yl am no) benzoi
c acid 20 Obtai ned (0. ¥ el d 33% follow ng the

procedure described i g.@a 3l 43 oBrting wth
Internmediate 54 (0.6% nmol, 0.1Q0 §) and Intermediate
30 (0.61 nmmol, 0.176 g). S'H NVR{300 MHz, CDCl 3):

5-d6hlé%:-ﬂ-g&gééﬁoxﬁghenﬂ)p&ﬁggi_i;i-ygﬁ?lhinomegﬂoifh 4qd (3 9, 2H),
Obg_sq'iq)qd 0.083 g(,sy’ie’lcflL ﬁ@)’f?l?%r_@%pre%ﬁl{[e H}a’scr%eéén %(é?hp%%? starting
withDmetByl 362 Rirnd5-Ehlorobehfoatd (694 (wmoll OH)00 @). &id (ritermetiiath .28 (0.54
mmol, 0.150 g).
& "H NMR (300 MHz, DMSO-ds): 1.32-1.37 (t, 3H), 4.05-4.13 (q, 2H), 6.93-6.96 (d, 1H),
7.26-7.28 (d, 1H), 7.33-7.39 (t, 1H), 7.44-7.47 (d, 1H), 7.59-7.61 (m, 2H), 7.74-7.77 (m,
1H), 7.85 (s, 1H), 7.93-7.96 (d, 1H), 8.57 (s, TH), 9.71 (bs, 1H).
ESIMS (mle, %): [369 (M+1)*, 100; 371(M+1)*, 32].

Example 48
(o] OH
N N
F

2-(6-(5-Ethoxy-2-f|uorophenyl)pyridin-3-ylamino)benzoic acid

Obtained (0.040 g, yield 19%) following the procedure described in Example 37 starting

with Intermediate 54 (0.61 mmol, 0.100 g) and Intermediate 32 (0.61 mmol, 0.179 g).
& "H NMR (300 MHz, CDCl,): 1.43 (t, 3H), 4.10 (q, 2H), 6.82-6.90 (m, 2H), 7.07 (dd,
1H), 7.34 (s, 1H), 7.39 (dd, 1H), 7.48 (m, 1H), 7.67 (dd, 1H), 7.78 (dd, 1H), 8.06 (d,
1H), 8.62 (s, 1H).
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25 ESI/M5 (me, 9%: 349 Mt1) +, 100]. Exanpl
2009/ 021696 PCT/ EP2008/ O%éS?S) - 101-] 0 OH anNe~ﬁl6O\£?
W(@®BR009/021696 PCT/EP2008/006573
5- Br onp- 246- ( 3- et hoxyphenyl? ridi n-3-yl am no) benzoi c
acid Qotained (0.072 g, yiel®40% follow ng the
procedure described, in Exanple 37 starting wth
BRI/ (/2. %) 33 VM bHon9%nzoat e (0. 43 mol, 0.100 g)
Exa %hmernewga%;e iSSSO. 43 E(St ngIH) 0.121 g). S 1H NMWR
: :1.30-1. : , 3.98-4.05 , 2H),
6.84-6.87 (m 1H), 7.01%,415 (d, 1 H, 7. 13-7.(36 ({_I?
1 H, 7.35-7.41 (m 3H) N

NG8ay. 73 (m 2H), 8.00-8.02
(m 1 H), 8.39 (s, ESIl ME_ (d ege %) : 413 [ (MF1) +,

100]; 415 [(MF1)+, ©Y.4]. 10 «@ e 47 OH / Okt

5- Chl or o- 2- (643- et hoxyphenyl ) pyr i™di n- 3- yl am no) benzoi ¢
2-(eg?l(-)%kggﬁyﬁh%lﬂﬂ)—é-&;)&ﬁwpgrigi-mylﬁnﬁﬂ%s«mifluommgtwnbenzoic acid

ure descri be ' i .
b bk ik A ARIRLE AL o g
(o.e%fiﬂmbnbelrssgg/jsmw(&dm&él, 018 1 rg) 0P d(dha)H0.08) mms!, B.0WR) and
Naé‘so%%@z' g 985 63 it gr%é%dsé VSfﬁs’ %F) at41'1ﬁ|)5(§ ﬂjf]% oBrs, under
By (166 gime), 650 §) inipuane 4 5 wasihgdteg at11BC fuy 12 hoffrs,

argérﬁ gtfo?s'ﬁ)%%re?ﬁ'ﬁésglvérﬁ Wz, evapbipted7antidhd s6lid residu@ Mjas triturated with
aqugpus éqlgtfor( éfnzll\iHE% Q%e%@%[%&évﬁthl&w_ﬁa 'Eg %ﬁg! Fﬁnﬁlénfeqlg/ss_]dissolved in
et 3 (rhfshiro 2 4AGF aglieblbes)NaOB iere a@dbdEBrahsimed 46 rOMH
temperajuresVEETRt, The 9 SPRpRNgs TByRiedv S P AP HE B ER O
aqueod$§ kélution of 2N HCI and extracted with CHCls. The crude mixture was purified by
flash chromatography over SiO, eluting with mixtures of hexane/ethyl acetate affording

0.061 g (yield 21%) of the expected compound.
& '"H NMR (300 MHz, DMSO-ds): 1.31-1.35 (t, 3H), 2.32 (s, 3H), 4.02-4.06 (q, 2H),
6.91-6.94 (d, 1H), 7.04-7.09 (m, 2H), 7.32-7.35 (m, 2H), 7.48-7.50 (m, 1H), 7.59 (s,
1H), 8.24 (s, 1H), 8.34 (s, 1H), 12.42 (bs, 1H).
ESI/MS (m/e, %): 417 [(M+1)", 100].

Example 50

ZI

Y
F S OMe

F
F

2-(6-(3-Methokyphenyl)—S-methyIpyridin-3-ylamino)-5-(trifluoromethyl)benzoic acid
Obtained (0.050 g, yield 27%) following the procedure described in Example 49 starting
with Intermediate 59 (0.43 mmol, 0.100 g) and Intermediate 33 (0.43 mmol, 0.12 g).
8 "H NMR (300 MHz, DMSO-dg): 2.32 (s, 3H), 3.78 (s, 3H), 6.93-6.96 (d, 1H), 7.07-7.11
(m, 2H), 7.32-7.35 (m, 2H), 7.50-7.53 (m, 1H), 7.61 (s, 1H), 8.22 (s, 1H), 8.37 (s, 1H),
12.15 (bs, 1H).
ESI/MS (m/e, %): 403 [(M+1)", 100].
Example 51



10

15

20

25

Obt ai ned (0.040 g, yield 199 follow ng the procedure
described in Exanple 37 starting wth Internedi ate 54
W@ 08021pdl , 0. 100 g) and Internedi ate 32 (0. 6GRCTHERI008/006573

0.179 g). 25 S 1H NMR (300 , CDCl3): 1.43 (t, 3H),

4.10 (q, 2H), 6.82-6.90 (nf %), 7.07 (dd, 1 H), 7.34

(s, 1 H, 7.39 (dd, 1. H, 7.48 (m 1 H, 7.67 (dd, 1

H, 7.78 (dd, 1 H), 8 (d, 1 H, 862 (s, 1 H. W
2009/ 021696 PCT/ EP200 6878y -102- ESI/M5 (mMe, %:
F

353 [(Mr1)+, 100]. Exhnople 4glo Qidde \ N ~N /1
\ OB FFI1 / /

2- (6-(3-Et hoxyphenyl ) -5- et hyl pyfi di n- 3-yl am no) - 5-(tr
2- (eisLM@tmfyhaMlpsnﬂahglpanuda-sia'ylalm.na)-smmmmnzqmeqc-da

In qmﬁéégﬁ&%ggégggkﬁ?%'ogﬁ 043663%5@% mngal ﬁ%1 | Ipfermediate 55
2. Hﬁgﬂhol Q)(Mé g%lNAiPdaima)rﬁom 0.168 g)}mdiz,(dlﬁ);()(ﬂﬂfg)nramdo 116 g) and
Naqasat@ésammqh@@w(ﬂ) itienerie0 hies eapgah 1 R0 EBiTamours. under
arg ta—rlri‘lec\ttrﬁ?%%fggé Wﬁsewamowag Qﬂalpdsrdtddhméssblndj rema@eduasvmspended in
Wi u
NI S O RN
by ﬂz—ﬂsh]&\r&h&é@@phﬁ Jver SlOa@thlﬁg WithimigtUrescpfdeuandlethieadietate affording
sti rre(cji room tenperature overnight.

0. 53@16 (ﬁﬂplﬁy?)ﬁt%%x%ﬁ%e tGPmPBPa? ‘ed With water,
HEYRNIR (@@%mtd‘bcgﬂg%t(s 39, 013408 ), 285 I(K,IBI—Qn@lQS (d, 1H), 7.08
extracted with cru ur, |ed
tsy2H¥, I7Mdchﬂbﬁa}%r%h§/5é&%r1?'§ -géﬁﬁ l]Fl %g ﬂh
Péﬁﬁe @,f% b@gﬂﬂﬂf1§?‘t hyd). acetate affording 0.061 g

of the expected conpound. 15 S H NWR (300
Exmle@vsc)de) 1.31- 1 35 (t, 3H), 2.32 (s, 3H), (

402406(q 2H) o6.94 (d, 1 H), 7.04-7.09 (m
2H), 7.32- 35(m2 7H48750(m1H) 7.59 (s,

1 H, 824 (s, 1H NlH) 12.42 (bs, 1 H.
EIS|1\INEI(me % 417 | “*Exanpl e 50 O OH H

2-(6-(3-Methoxyphenyl)—5-methylpyrid|n-3-ylam|no)-6-methylbenzoic acid
Obtained (0.085 g, yield 32%) following the procedure described in Example 51 starting
with Intermediate 56 (0.76 mmol, 0.212 g) and Intermediate 33 (0.76 mmol, 0.136 g).
& "H NMR (300 MHz, CDCl,): 2.29 (s, 3H), 2.35 (s, 3H), 3.82 (s, 3H), 6.74-6.76 (m,
1H), 6.92-6.95 (m, 1H), 7.03-7.07 (m, 2H), 7.17-7.19 (m, 2H), 7.32-7.36 (t, 1H), 7.59 (s,
1H), 8.43 (s, 1H).
ESIMS (mle, %): 349[(M+1)", 100].
Example 53

5-FIuoro-2-(6-(3-methoxyphenyI)-5-methyIpyridin-3-ylamino)benzoic acid
Obtained (0.043 g, yield 22%) following the procedure described in Example 51 starting
with Intermediate 53 (0.53 mmol, 0.148 g) and Intermediate 33 (0.53 mmol, 0.090 g).



20 F F /
2- (6-(3- Met hoxyphenyl ) - 5- met hyl pyri di n-3-yl am no) - 5- (t

WO pdobiarsddret hyl ) benzoi ¢ acid Obtained (0.050 RCT/EP290$I006573
27% follow ng the procedurg?glgescrl bed i n Exanpl e 49
starting wth Internedi ate (0.43 mol, 0.100 g)

SN Shedate, 83 10,99 agly o012 Gl oYL (4907 05
1 ?'%nl @Hggi’ 3417, 376 ﬁz 31-957 @m((s 2|H)£ 7. %zﬁ%ﬂ(a%nﬁ B 362) 1H).

ESI/MS (mje, %)1 3585 ( 5%), 100l . ESI/I\/IS (me (os/o 14503’ 537
Ex Byt, 100]. Exanple 51 WO 2009/ 021696
EP2008/ 006573 -1Q3- 0 GHH NON | I / \ W
2- (6- (13- Met hoxyphenyl )% rret hyl pyri di n- 3-yl am no) - 5- ne
t hyl benzoic acid In a tube, a m xture of
Internmediate 33 (2.55 I,
(2.57 mol, 0.46 g), BINAP( |, 0.158 g)
5 Pd2(dba)3 (0.13 mml, 0.116 g)Fad 5 NaOtBu (6.35
'(WET?QK%HU%pIh n?l%mﬁ-ﬁ-?gni’ﬂa) -SimetHiaBéebiehcidl 0C

ours argon nosphere. The sol yvent
OblginegdPdriEa, yieib 329 fellovéag thecPAsasiuse, SperiiReR It fxalgleoy ! starting
with n\‘?ec{ﬂw'éld}%@essé gﬁ@’ﬂ minfb1 0. §4@&Farﬁf<|hfeﬁ%&atevsz {0.82H6M3!, 0T g).

e m xtur ur| flash chromato

dENMR cmOd\mdmms@rdsh 1@&@&!@52@? (he%kan@ﬂat(%&lm PP (m, 1H),

10 22% Eﬁxﬁ 86@4 38, 5%@09%? sﬂc@j%%@s e&g hﬂ)expect ed

ESBMS((m/e%))c36’8[(B/B'1Qs10®I-I) 6.95 (d, 1 H, 7 08 (s

4_,_lH2ﬂeg,,23 (d 1H, 7.36 (t, 1 H, 7.58 (s, 1 H, 7.83
1"H), 8.51 (s, 1 ESI/M5 (me, %: 349 [(M+1)+,

100] . Exanpleson Rt/ \ ~N/ owe 15

2- (6-(3- Met hoxyphenyl ) N Ipyrl di n- 3-yl am no) - 6- ne

t hyl benzoi c acid Obtal g,oi el d 32%

\ _ in Exanple 51

starting wth Internediate 56 .76 mmol , 0.212 g)

2-(B8LFIUYr6 IR E g pRényI s Hhe thPyridéh- 3%@%0) 5-methylbenzoic acid
15 A. Ethyl 2-(6-(2-ﬂuoro-5-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-

methylbenzoate
In a schlenck tube, a mixture of Intermediate 64 (0.14 mmol, 0.050 g), 2-fluoro-5-
methoxyphenylboronic acid (0.14 mmol, 0.024 g), PdCl,dppf.DCM (0.01 mmol, 0.012 g)
and Cs,CO5 (0.43 mmol, 0.140 g) in a 4:1 dioxane/water mixture (1.5 ml) was heated at
20 110°C for 12 hours, under argon atmosphere. The solvent was evaporated and the crude
mixture was purified over a SCX cartridge eluting with MeOH:NH; 10:1 and affording
0.048 g of the corresponding ester derivative.
ESI/MS (m/e, %): 395 [(M+1)", 100].
B. 2-(6-(2-FIuoro-5-methoxypheny|)-5-methy|pyridin-3-ylamino)-5-
25 methylbenzoic acid
The solid residue obtained in step A was dissolved in 2 ml of ethanol and 0.150 ml of
aqueous solution 2N NaOH were added. The mixture was heated at 60°C for 2 hours, the
solvent was evaporated and the solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI;. The crude mixture was purified over a SCX
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5 H NMR (300 MHz, CDCI3): 2.29 (s, 3H), 2.35 (s, 3
3.82 (s, 3H), 6.74-6.76 (m 1 H), 6.92-6.95 (m 1 E)o:
W@ 209071607 (m 2H), 7.17-7.19 (m 2H), 7.32-7.BSI/EP008006573

H), 7.59 (s, 20 1 H, 8.43 (s, 1 H. ESI/MS (e, %:
349[ (MF1) +, 100]. Exanpl e ?Séﬁ'OOﬂH F\ N~(N Ve 0

5- Fl uor o- 2- ( 6- ( 3- net hoxyphenyl ) - 5- net hyl i din-3-
cartiog Beimpvth MeCHIBE: O3 HFortrg 60303 (YOIt 355 5roecll
| owi ng the procedure described in Exanpl e 51

pro%';{crtlng wth Internediate 53 (0.53 mol 23
SIRINMR @00MHAICDG2): 2.05 %38 b2 29 (5. G50 351 W@-I) 691g 99 (m,

e Olisdr ey £ 5331 20 28 1mb e eg B GRR

ESYMS kin/e, %)0567 AM20)*(10]2H), 7.31-7.36 (m 3H), 7.58

S H, 7.62-7.65 (d, 1 H), 8.38 (s, 1 E
Exazrmlg]SG% : ’ ’ ’ H . SI/ MG
: : 353 Mr1) +, 100].
o D5 [ ( ) . H] Exanmple 54 O OH H / \

2- (6-(5- Et hoxy-2-fl uor op Ry ri di n-3-yl am no) - 5- net

\ _ _ Exanpl e 51
starting wth Internmediate 55 {081 mml, 0.240 Q)

2- (%[@Fiu%k@ﬁg}lmﬁdys%ﬁn%ﬁgfm-eth ibkAZoid)aci H NVR (300
Obfzifed (.08, fiejd 28%) follawsing tlpgbregqpurngﬁcnb;?i %é aénplégsl starting
witt Lp?erm(e% ég'f;a £ ﬁ/ﬁ? 6. ﬁ\s ﬁ: |%te%e6N§te 34 (6)0.8ERIMIVE. 140 g).

& 15 MMR (300H/Hz, CDGD): 2.25 (\s 7. zgannsﬁ ' dFy7 407 £4 (m, 1H), 7.70-

702707 (m 1I-l\ R B8 (s 1H\

X AR A"

ESIMS (m/e, %): 323 [(M+1)", 100].

Example 57
0. OH
H
N N
‘ = OMe
Ph

2-(6-(3-Methoxypheny|)-5-pheny|pyridin-3-y|amino)-5-methy|benzoic acid

A. Ethyl 2-(6-(3-methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoate
In a schlenck tube, a mixture of Intermediate 10 (0.81 mmol, 0.161 g), Intermediate 7
(0.81 mmol, 0.223 g), Cs,CO; (1.13 mmol, 0.369 g), xanthpos (0.16 mmol, 0.094 g) and
Pd,(dba); (0.08 mmol, 0.074 g) in dioxane (3 ml) was heated at 110°C for 12 hours, under
argon atmosphere. After filtration over celite, the solvent was evaporated and the crude
mixture was purified over SiO; eluting with hexanel/ethyl acetate affording 0.100 g (yield
28%) of the corresponding ester derivative.

& "H NMR (300 MHz, CDCl): 1.41-1.46 (t, 3H), 2.31 (s, 3H), 3.63 (s, 3H), 4.35-4.42 (q,

2H), 6.77-6.80 (d, 1H), 6.88 (s, 1H), 6.92-6.94 (d, 1H), 7.11-7.14 (s, 1H), 7.19-7.35 (m,

7H), 7.59-7.61 (d, 1H), 7.83 (s, 1H), 7.61-7.63 (d, 1H), 9.52 (s, 1H).

ESI/MS (m/e, %): 439 [(M+1)*, 100].

B. 2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)—5-methy|benzoic acid
The solid residue obtained in step A was dissolved in ethanol (5 ml) and aqueous solution
2N NaOH (0.250 ml) was added. The mixture was heated at 60°C for 2 hours, the solvent
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2- (6-(2-Fl uor o-5- met hoxyphenyl ) - 5- net hyl pyri di n- 3-yl am
i no) -5-nethyl benzoic acid 15 A Ethyl
WQ2q080%1896 | uor o- 5- net hoxyphenyl ) - 5- met hyl pyr i dPGF/BP230DSPA6573
i no)-5- methyl benzoate In a schlenck tube, a m xture
of Internediate 64 (0.14 nTTi'J(P '0 050 g), 2-fluoro-5-
nmet hoxyphenyl bor oni ¢ aci d
wasrei@poRisst amiCive G0 lid 2baRsH, wab, ey G i geee e 1gs jekento 6.5
and'EI%ﬁeQMQ:@élzlﬂeacréldelmdat@éars@/pn@f@i n\FErHSiDQn(uindj\m!‘)

eated at 20 110C for 12 h d
DCH(tMefid 28 affording G@f0/@ (Werﬁg%éQg‘ES FéP%’ge‘gmﬂ%{" e crude
ﬂ@ﬁﬁ@ﬁ?%ﬂl—%‘ ?n“f'ﬁ S fEP\é% @, Ws%r(ﬁ r3HJ,lgs 7616184 (g, 2M)! .09

ordin

.05 tetip) moﬂzgzegne:eHn érazv7a3$ (ra. 5*9:57 %ﬁx&s (1rH)e7 Té4s, 1495855 (5.

é'q)'(vé%%)éb‘?—'l boT o- 5 nmet hoxyphenyl ) - 5- net hyl pyri di n-3-yl am
E$M\)Is5mla%)né1h$/(l\ﬂreﬁzd|0@] acid The solid residue

Ex oth% ed in step A was dissolved in 2 ml of ethanol
XaM@®0’®150 M of aqueous sol ution 2N NaOH wer e added.
The m xture was heated ¢ GQC for 2 hours, the
sol vent was evapor at ed “hesgol i d obt ai ned was

suspended in water. The en to 6.5 and
@ ure was purified

extracted with CHCI 3. The crude
over a SCX WD 2009/ 021696 PCT/ EP2008/ 006573 -105
5-MethjIL2-(methyB-pigenyilpyridib GH/laita)Berizai¢ Aciddi ng 0. 030 g

N SRl Pt s R nBARGE o EniR Ly B BnEGRE
Ob@m%h (Gg 959e|ﬂ W%)wbowuig, 0@ p(dc,edl’lrel-d)e,scﬁbiﬂﬂjn Examplens’ (stgp, A)
sta(twgé(vn }@terrg%—&at[e(M(%ég rhfmb g) aﬁxi ﬁedé% g)("g[o% rﬁﬁlu {5%3 ).

ESI/M/S (2m/?:|°ﬁ)o r347 [(M+1)*, 100]. -

G s by P R B i S T8 Y
ObRAiREE@ 18y, §RsE 629 fbllbwinEtaerpioeedure stesaribed in Examplet (step B)
RO O NN IOV R TR
mel®5 (s, 3H), 7.27-7.35 (m 4H), 7.40-7.44 (m 1H),

(snngm?l@géoong ?bp%f 42,7.27(1%61)?}&'2@2\ 738 796 AHHERIBNE 1H), 7.30-

7.56 (m, 6H), 7.82 (s, 1H), 8.50 (s, 1H).

ESIMS (m/e, %): 319 [(M+1)*, 100].

Example 59
o} OH
foae
| F
Y F
%T

5-Methy|-2-(5-methy|-6-(3-(trifluoromethoxy)phenyl)pyridin-3-y|amino)benzoic acid
A. Ethyl 5-methyl-2-(5-methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-
ylamino)benzoate
Obtained (0.083 g, yield 38%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (0.50 mmol, 0.1 g) and Intermediate 41 (0.50 mmol, 0.1359).
ESI/MS (m/e, %): 431 [(M+1)*, 100].
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Exanple 57 O OH H N %h 15
2- (6-(3- Met hoxyphenyl ) - 5- phenyl pyri di n- 3-yl am no) - 5- ne

W@ boovozrgoi c acid A Et hyl PCT/EP2008/006573
2- (6- (3-net hoxyphenyl ) - 5- phﬁo%’l pyri di n-3-yl am no) - 5- ne
thyl benzoate 1In a schlent tube a mxture of

Intermedi ate 10 (0. 81 mml I nter di3ate7
R0, i 2617 Vi (3-efieeronath s eng VS Ee )
xantyhaggﬁ‘ ne®idR8y, 0.094 g) and 20 Pd2(dba)3 (0.08

di 11
o O e 5o L] 160 6 b5
starE Jﬁ@v{tﬁ%’fﬂr@f‘s Hehyi SE5Lh&hylld1B-awlusetictharssheaptmaidid-and

m xt'ure was purified over Si02 eluting with
ylarhier)peazaeate (9-083g% Oat%mEONor di ng 0. 100 g (yield 28% of

Hr. 07. 1H

g C@g@g@g@@ﬁ% Dlﬁs?t R 261 3) DS (SQB'_I-?I) R (35(32 g/ﬂ;cm )
H5BE, 4HAT 63476546, 2H)., 7 OstH @04 (G M-, 6.88 (s, 1
9 7. 11 7.14 1 7.19-7. 35
%%J(Mg?i\&ﬁ@:é%ég 1) hool] 7 83(?3, 1H)H), 7.61-7. 63
ExdropleB0H) . 9. 52 (s, 1 H) ESI/I\/IS (me, %: 439 [(M1)+,

100]. B.

0. OH
2- (6-(3- Met hoxyphenyl ) -i5- ghenyl pyri di n- 3-yl ami no) - 5- e
t hyl benzoic acid The i |r S|dueMobta|ned in step A
was di ssolved in ethano¥ (5

aqueous sol ution
30 2N NaCH (0.250 m) was added~Ahe m xture was
heated at 60C for 2 hours, the sol vent 021696
2 (Slcvbmdmﬂmaem@oxypbenmfwfaﬁdﬂ%M)'glﬁ?&eﬁwzb%f’ cacid

gbt AERRA 2‘0@%@\@&599@&-&3 Fretfdsio heRiiSpyr sy lamkes)-8-0

and extracte The crude m xture was
pur i imiethylbengoate Si 02 el uti ng WI th DCM MeQOH 2%

Ob%if %HW?% 5%%7%5\/5 %%/Bro@édtﬁ'@ée&%@@@ ireEk e 6T tstep A)

3.
stagtidg, with. Im@rrﬁegate(m (024-% mmpl, @@829)%1%@’(9 ediatﬁ?? (6.32 mmol, 0.100

)720724(m3H) 32738(m5H) 7.56 (s, 1 H),
7.74 (s, 1 H), 8.55 (s, 1H, 9.60 (bs, 1 H. |
6ﬁHuMR/a(3004Msz[CD%)L)O+68 Q.FBY(M, 2K AHSR OB N Ft ! Eﬂ h@t 3h),
152,38 Gy 363 8B &6 %HB T zg)msr?g ARG
aca8d7#0(rE,t‘r1-y)I 720727 (m, 3H) 7.35- 40 (m 1H), '>/82 (s, 1 742944( )

gHgmgt %H 5- met hyl - 6- phenyl pyri di n- 3-yi am no) benzoat

ESI/MS (m/e, %): 403 [(M+1)*, 100].
B. 2-(5-Cyc|opropyl-6-(3-methoxyphenyl)pyridin-3-y|amino)-5-methylbenzoic

acid
Obtained (0.32 g, yield 73%) following the procedure described in Example 57 (step B)
starting with ethyl 2-(5-Cyc|opropyl-6—(3-methoxyphenyI)pyridin-3-ylamino)-5-
methylbenzoate (0.047g, 0.12 mmol).
§ 'H NMR (300 MHz, DMSO-ds): 0.72-0.76 (m, 2H), 0.90-0.93 (m, 2H), 1.91-1.96 (m,
1H), 2.23 (s, 3H), 3.32 (s, 3H), 6.93-6.96 (d, 1H), 7.15-7.23 (m, 4H), 7.25-7.28 (m, 1H),
7.34-7.38 (t, 1H), 7.72 (s, 1H), 8.34 (s, 1H), 9.45 (bs, 1H).
ESIMS (m/e, %): 375 [(M+1)", 100].
Example 61
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Oot ai ned (1g, yield 57% follow ng the procedure

described in Exanple 57 (step A) starting with
W(zgnoggmeb Iat e0183(5j 03 nmol, 1 g) and | nter medPEIr/BPR08/006573

: nmmol , O. g). ESI/ me, %: 347 M+1) +,

100] . 15 B. Mo ! ! LV

5- Met hyl - 2- (5- met hyl 6- ghenyl pyri di n- 3-yl am no) benzoi c

acid Obtained (0.51 g, gﬂeld 529 follow ng the

procedure described i appke 57 (step B) starting

wi th ethyl P o

5- net hyl - 2- (5- net hy 6-pheny| p i r?ﬁi yl am no) benzoat

e (1g, 3.18 mml). 6"H NWR ( I\/Hz CDCl 3): 2.27 (s,

2 (%—@-I;I 6&-%-!&8%f§'&(¥p|§%l?ﬁ)§)@ﬁd"ﬂ‘3 'ﬂammog@ r{léthyil_bi)e'ﬁkmsc?aéf@
Obfained, (0965 B Meld (1KH) fellowimnihe prg@qypep eggbgjmﬁxlamﬂle,;qﬂ starting

wntrgln,(;er{rﬁd|atez5? g "Hq (?180 %) anzi Inte][rlw%c(l)lar\tg ns;:?t(ﬂ on;(;ynéalgg e?ﬂ ;/ lg} )
5 EH NMER (1081l G20 G46t561(d, B 3¢ ), 4.55-4.64 (i, TH), 6.85-
385“@ flfiﬁfcfztﬁ%ﬁg&ghbxy%p 30 W) , 744-7.47 (m, 1H), 7.71-7.75 (m,
)amaw)sbﬁmyeane(saﬂ)amecdqbs( 0H)83 g, yield 38%
escri bed in Exanple 57 t
RGP hb SRR BUear at e 10 (0. 50 Mol 0.4 o)
Ex&mnglel 62 er nedi ate 41 (0.50 nmml, 0.135 g). ESI/MS

(me, 9%: 431 [(Ml)+,_180]. WO 2009/ 021696
PCT/ EP2008/ 006573 -107 By 5-M ethyl -2-(5-m et hyl

-6-(3-(trifl uo romey | Phenyl) py rid in-3-
yi am no) benzoi ¢ aci d-Cbtain % , yield 64%
foI | owi ng the procedure describegd in Exanple 57 (step
startin vvitp t hyl idin-3.vl hvib ic acid
2-El3sapypeonnsny bl eridip Sy aming ks Moty benzeis peld
Ad' nEﬂw@ 2)(638iseprbpoxyyitieny()B-Hi@thypyridie-Bylemino)S-H NVR
M_El DVSO.d6): 2.30 (s, 3H), 2.39 (s, 3H, 7.34
ylbenzpale, "1 7.57 (s, 1 H), 7.63-7.65 (m
Ob%rhed hm §.Syield GH%) fsuo%ng( the pgro¢ddureESegduibed i Exampple 57 (step A)

starting Mh t Rmeamtl o (0 R 3IR %. 565 § SAd intermediate 43 (0.76 mmol, 0.150
g).

& '"H NMR (300 MHz, CDCl5): 1.34-1.36 (d, 6H), 1.41-1.45 (t, 3H), 2.30 (s, 3H), 2.35 (s,

3H), 4.34-4.41 (q, 2H), 4.57-4.65 (m, 1H), 6.89-6.92 (d, 1H), 7.06-7.09 (m, 2H), 7.21-

7.26 (m, 2H), 7.31-7.35 (t, 1H), 7.44 (s, 1H), 7.81 (s, 1H), 8.44 (s, 1H), 9.39 (s, 1H).

ESI/MS (m/e, %): 405 (M+1)*, 100].

B. 2-(6-(3-|sopropoxyphenyl)-S-methylpyridin-3-y|amino)-5-methylbenzoic acid
Obtained (0.140 g, yield 73%) following the procedure described in Example 57 (step B)
starting with ethyl 2-(6-(3-isopropoxyphenyI)-5-methy|pyridin-3—y|amino)-5-methylbenzoate
(0.204g, 0.50 mmol).

& '"H NMR (300 MHz, DMSO-d¢): 1.26-1.28 (d, 6H), 2.24 (s, 3H), 2.30 (s, 3H), 4.60-4.68

(m, 1H), 6.89-6.93 (d, 1H), 7.01-7.06 (m, 2H), 7.23-7.34 (m, 4H), 7.56 (s, 1H), 7.73 (s,

1H), 8.36 (s, 1H), 9.52 (bs, 1H).

ESI/MS (m/e, %): 377 [(M+1)", 100].

Example 63
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H N?\ Ow 10
2- (5- Cycl opropyl - 6- ( 3- net hoxyphenyl ) pyri di n- 3-yl am no)
WO ogioztebs/l benzoic acid A PCT/EP2008/006573

Et hyl 2- (5- Cycl oproovl - 6- ( 3- n& hoxyphenyl ) pyri di n-3-yl a

m no) - 5- net hyl benzoat e ot APhed (0.047 g, yield 27%

foll owi ng the procedyre,described in Exanple 57 (step

A) 15 starting with tgrrredlate 10 (0.42 nmol, 0.082

g) and Internedi ate 4 ~“asymol , 0.100 gq). S H NVR

(300 Mz, CDCI3): 0. 68.D. 78 b 0.93-0.98 (m
OH), 1.42-1.46 (t, 3H) 1.9- (W 1 H, 2.31 (s,
3H), 3.88 (s, 3H), 4.35-4.42 (q)72H), 6.93-6.96 (m 1

2- (d'bs-CycTi r%p?)xgghéml)-s - thyipy?idint3 3 Fanjifio)-BHhethyIidmzdic/drid
‘ts Tf Utvtér(Mé-cyﬁ'Pg%,gxypjrggyl ?m@&lpy{w%%mmg}%

2- ( Inénylsunzeatd - 6- ( 3- met hoxyphenyl ) pyri di n- 3- yI am no)
-5-net hyl benzai c b
A mgwE G HEaHAtE 6486 raele 025D Bedmpimeaimedd 9 bl 257 o)
Pd(B)’h?O)Z cgelt @i’rﬁdl rt:gtlm §harkt kyﬁ?a 2. 3r21 mmol, 0.320 g) in DMF (7 ml) was
ro me 3.
e R A it 4 e SR Y S AT e
and\Hg sol%ﬁ@vé’ﬁévaf@ra@d Thé&ride mtdre was POrifleOB/ef mSiQiluting with
1.91-1.96 (m . , 2. .S, % .3 292(, .
hexgne/sthyl %atita,m'{wg% a"f’.a%é’ ‘57“929 H?’ng (ﬁ'ﬁﬁ%‘ 7’3295%@ Syreshenging
estééll)dé‘reéivgtgvgdf'z-a)s (éa és:'g I\/S7 72 (s, 1 ax 8.34 (s, 1 H),
i ) - /
mwﬂw@@ i RNSPoBE G085 569 Epz%béloog%ségg thygs0 Bhe . o
30'(0?:1?)Lgrsg (5,3, 357 - ggo (m, 1|-P 6.97 - 524 (g] 4|H) 7.27 -7.49 (m,
ri
3hlr)eﬁ' oG e S LR Y A ) -
é§ﬂ/d/|§\/&nrkg %)lﬂawr(gg.qﬁuggl descr i bed in Exanple 51

nt er medi ate 55 no
Bt o706y ElopEoRRRIENY 5Bty ok & YA ok o g benzoic
Ll\l/l-%Saé{“@gLSz - 113; 1. 268( d, 6H, 2.30 (s, 3H),
The solid residue obtained in step A was dissolved in 1.5 ml of trifluoroacetic acid and
stirred for 45 minutes at room temperature. The solvent was evaporated and the solid
residue was tritured with a diethyl ether/hexane mixture. The solid was filtered off
affording 0.093 g (yield 74%) of the expected product.
& '"H NMR (200 MHz, DMSO-d;): 0.69 (m, 2H), 0.75 - 0.89 (m, H), 2.29 (s, 3H), 2.34 (s,
3H), 3.90 (m, 1H), 7.15 - 7.57 (m, 5H), 7.78 (s, 1H), 7.91 (s, 1H), 8.45 (s, 1H), 9.55 (s,
1H).
ESI/MS (mle, %): 375 [(M+1)", 100}.
Example 64

2-(6-(2-Chlorophenyl)-5-methy|pyridin-3-ylamino)-5-methylbenzoic acid

A. Tert-butyl 2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-

methylbenzoate
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6.90 (m 1 H), 7.04-7.10 (t, 1 H), 7.22-7.30 (m 2H),
7.44-7.47 (m 1 H), 7.71-7.75 (m 2H), 7.88 (s, 1 H),

W@2002/0t896 1 H), 9.62 (bs, 1 H. ESI/M5 (nle, %CT/BBA08/006573
[(M-1)+, 100]. Exanple 62 QOHH Y0 10 2-(6-(3-|
sopropoxyphenyl) 5-nmet hyl ~ 10-

di -
Obtg%%!g((lg 359 gs)eeld 95%)) f05|lowmg %le%%]cze ure c?escgbedA h EEtame'Ie 63 (step A)

starﬂﬁ RAK YRbemdiate 36 TBEBYhMYIr 0200 gBand 2wwhioajphaylboronic acid (0.79
1yI benzoate Obtained (0.204 g, yield 67% follow ng
mmPhQ &edure described in Exanple 57 (step A) 15

as"l-ﬁNMRn@owl\mz 'dﬁcﬂg)rm@b & 9H§lQ (@(s76HnmﬁQ (s03H)88.99)- 7a5Qi(m,
Internediate 43 (0 8" H NWR (300
NS s . Sti. 530 G, P ABlsaty S (h s

%sé@sgﬁve 3/?) 40§LD§151{*396 3H) 4.34-4.41 (q 2H)

2 2 bt ind) S eth i
BH) ,2- (;6-(21Chlprgghqnyil) Qn)ethy;lpgg[ ryl IY ammo)l -H)ethyl gﬁrglg acid
Obtég’é';i '\%6 ﬁ;; &.éld g4 /g)folld%vu‘qtrésproéedﬁ)e d&casec( i, Exbrifle 62(step B)

100
stadiog mpmpwahgrl@ (%CMQ&OHWMW me.th@vw'&rﬁ }QIBT ’5’)'#6'Fﬁ'§/‘iylbenz°ate
(Oﬁ?gbz% fphgl). Obtained (0.140 g, yield 73% follow ng
rocedure descri bed in Exanpl e 57

&tI-aNMRﬁ(?O@M Mz, IMSO-2): (2%61Q (3. %bﬁr@p@xﬁhéﬂ@ 32 &0 (mGhi) 770 -
b t 0.204g, 0.5
|('$ ﬂiﬁ“ﬁ%ﬁ/@(&s%‘g . DVEO d6) (2879 28 (8
BSYMSZmze} %) 353 UM +1Y, 3@0](5 3H), 4.60-4.68 (m 1H,
E"?ﬂlﬁ% 93 (d, 1 H), 7.01-7.06 (m 2H), 7.23-7.34 (m

CP56 (s, 1H, 7.73 1 H), 8.36 1 |
(bs, 1 H. ESI/M ( 3/5’ 37?[(%1)+,(51001.FD 002

Exanpl e 63 WO 2009/ 02 ( EP2008/ 006573 -109- O
CHH N-~N1T / ~\ I
2- (6-(3-Cycl opr opoxyphényl )- - yl §%ri di n- 3-yl am no)
-5-net hyl benzoic acid
2-(6-(3-CarbamoylphenyI)-5-methylpyridin-3-ylamino)-5-methy|benzoic acid

A. Ethyl 2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-y|amino)—5-
methylbenzoate
Obtained (0.210 g, yield 91%) following the procedure described in Example 63 (step A)
starting with Intermediate 10 (0.60 mmol, 0.120 g) and Intermediate 44 (0.59 mmol, 0.135
9).

ESI/MS (m/e, %): 390 [(M+1)", 100].

B. 2-(6-(3-Carbamoy|phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.140 g, yield 64%) following the procedure described in Example 63 (step B)
starting with ethyl ethyl 2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate (0.235 g, 0.6 mmol).

& '"H NMR (300 MHz, DMSO-dg): 2.30 (s, 3H), 2.37 (s, 3H), 7.26-7.33 (m, 2H), 7.45 (m,

1H), 7.57 (m, 1H), 7.62 (m, 1H), 7.74 (d, 1H), 7.80 (s, 1H), 7.93 (d, 1H), 8.09 (s, 1H),

8.43 (m, 1H).

ESIMS (mle, %): 362 [(M+1)*, 100].

Example 66
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A. Tert-butyl 2-(6-(3-cyclopropoxyphenyl)-5-nethyl
pyridi n-3-yl am no)-5- nethyl benzoate 5 A m xture of
WO paogtoniseli ate 16 (0.66 mmol, 0.250 g), | nter meRCHER208%006573
(0.99 mmol, 0.257 g), Pd(PP 3)4 (0.06 nmmol, 0.075 g)
and K203 (2.32 mol , o 32014) in DVF (7 i) was

heated at 130C for 2 hoyrs in a mcrowave oven. The
m xture was filtered t¥roygh celite and the sol vent
was evaporated. The c| Ngrxjure was purified over a
Si02 eluting with h el ceadvat e m xtures and
affording 0.110 g (yield 92% he correspondi ng 10
ester derivative. 81H NVR (206 DMSO-d6): 0.74 -

2 (egczﬁ %FB 531-.%31]10 Q%Re%ynﬁn&ﬁh;(lgyn&intﬁ lahiR8)-§-etAylbkhzoic acid

A. 7.Exhyl 2r6-@-Fiuoyo- §=,meth'pxxghgqﬁl)-4-g]fbthylpyégln-3-y'%lmf>},l-$-
1H)me %%§J234Hz 1H, 9.44 (s, 1 H. ESI/M
25T (M 1) +, 92]. 15 B 2.(6-(3.Oycl o
Obtpmepz()&ypth gnyel)j_‘ig./ﬁé@lmmg he procedure described in Example 57 (step A)
) hfd Infsrhiddibe4s . 76/mmol, 0.175
Sta'?éé}'\@h%tgtbr%@aﬂgggg (056%5Wb\?\2268| ssolved in 1. ?m of
g).trifluoroacetic acid and stirred for 45 mnutes at

ég,ﬁ\ﬂ%t(ﬁrg)e[)agggagﬁ?e@(ﬁl vent was evaporated and the

ritured with a dieth

Bt hez-(aw(e&aluerwﬂaﬂ@xym@ﬂuwtwevw!"r% sYanigel-520

affo (yield 74% of the expect ed pr oduct

51H 'hwy?ﬁeggg%&d%() dé 0.69 (m H%?p 0.75 ??
ObfainedK.078 g2 gieldH5%)Hpllowing e(ggocedgpq) desg anrxaInglﬁ 57 (step B)

sta |hé§\nt ezh)?%ﬁlgs!& SEE%LS Z‘re?r%xgﬁh né%—@metﬁx%}ndlﬁé y]an‘ﬂ)"\o -5-

meﬂ{ymm;aate ®050 g, @88 E)Uaﬂ’r)pl e 64 OOHH N)','"'N CI
0 nmet hyl pyri di n- 3- ylan1no) 5- net
T i R T S
Exﬂnpﬁ}ﬁb!chlorophenyl) 5- net hyl pyri di n-3-yl am no) -5- 30
nmet hyl benzoate WO 200 1696 PCT/ EP2008/ 006573 -110
Obt ai ned (0.150 g, yield 95% follow ng the procedure
descri bed in Exanpl e StEp M) starting with
I nternediate 16 (0.5 |, $~and
2-chl orophenyl boron ic acid, mol , 0.124 Q).

e
2-(6-(3-Methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-ylamino)—5-methy|benzoic acid
A. Ethyl 2-(6-(3-Methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-y|amino)-5-
methylbenzoate
Obtained (0.055 g, yield 43%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (0.29 mmol, 0.058 g) and Intermediate 45 (0.29 mmol, 0.078
9).
§ 'H NMR (300 MHz, CDCl,): 1.42-1.46 (t, 3H), 2.34 (s, 3H), 3.85 (s, 3H), 4.36-4.43 (q,
2H), 6.97-7.00 (d, 1H), 7.06 (s, 1H), 7.08-7.11 (d, 1H), 7.27-7.38 (m, 3H), 7.86 (s, 1H),
7.88-7.90 (d, 1H), 8.71 (s, 1H), 9.39 (s, 1H).
ESI/IMS (m/e, %): 431 [(M+1)", 100].
B. 2-(6-(3-Methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-ylamino)-5-

methylbenzoic acid
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S 1H NVR (200 MHz, CDCI3):1.62 (s, 9H), 2.14 (s, 3H),
2.30 (s, 3H), 6.90 - 7.59 (m 5 7H), 7.74 (m 1 H),

W(820®5/0¢x¢96J 2.34 Hz, 1 H), 9.48 (s, 1 H. ESI/MI/EPI088/006573
9 409 [ (M+1) +, 96] B.

§| E)642 Chl or ophenyl ) - 5- net gy %)'yri di n- 3-yl ami no) - 5- net h
enzoi ¢ agi 088 i el 0

Obtbipe G PERe NN a?%é%wgdégmassﬁfei sEifieei Bramope 57, step B

SIarEf’al \évﬂﬁ gﬂiyml@ﬁ AB-irlethioxy émyt‘-)ﬂh(trliﬂuoromethy!)pyridin-3-ylamino)-S-

chloro - met i di n-3- ' -5-

methybonrsaia 635 q"%{% %@3 M i
WNMQ\@@OW D?Msw d6 2. 2'5’05 312), 292(@ , 3Ky Hp.9677.AB(m, 3H)7D20-
712?H§d i 7 G @ 20T R mﬁ’%‘g w10 B G 1R

{’F%-‘gﬁ ‘%)N4d)3 M+ NHZQ] 15 2-(6- (3 Car banoyl phe

net ridin- | : .
Exqmp E68y | nyl py 3-yl am no) - 5- met hyl benzoi ¢ acid

2-(6-(3- carbanoylphgn«.

Og Xle|d 91% follow ng
_ _ rrple 63 (step A 20
starting with Inter OTmmI, 0.120 g) and
I nternedi ate 44(0 59 mmol , g). ESI/M5 (me,

2(6? %D%%%tl&)‘l am)y p%glﬁwf&-met erlpyrldm-3-y|am|no) -5-methylbenzoic

aclgyn di n- 3-yl am no) - 5- net hyl ben20| c acid Cbtained

0. s )
KD e w15 gty rmongiyrainesens
2- ( emethydbenzoats/ | phenyl ) - 5- net hyl pyri di n- 3-yl ami no) - 5-

Ob%@?é@?gﬁ(@%@ {@A%Eﬁn%%egprmu}e décllbb&\'hvﬁ)(a?ﬂﬂe B¥izstep A)

stagtidy with. lateripediate11 040, 76/mepl p,ﬂS ) |q)1d n;erggadcar}? 4%%@&81 mmol, 0.195

g)774(d 1H, 7.80 (s, 1 H, 7.93 (d, 1 H, 8.09 (s,
1H, 843 (m 1H, 30 ESI/M5 (me, 9%9: 362 [(Ml)+,

EQUMS (mite )3 14d8 6B, 100/ 021696 PCT/ EP2008/ 006573 -

é.ll 2-(6-(3-(Dimethylcarbamoyl)phenyl)-5- methylpyridin-3-ylamino)-5-
methylbenzoic acid

Obtained (0.060 g, yield 50%) following the procedure described in Example 57 (step B)
starting with ethyl 2-(6-(3-(dimethylcarbamoy|)phenyI)-5-methylpyridin-3-ylamino)—5-
methylbenzoate (0.125 g, 0.30 mmol).

& '"H NMR (300 MHz, CDCls): 2.28 (s, 3H), 2.32 (s, 3H), 3.04 (s, 3H), 3.14 (s, 3H), 7.20-

7.28 (m, 3H), 7.46-7.60 (m, 4H), 7.78 (m, 1H), 8.52 (m, 1H).

ESI/MS (m/e, %): 390 [(M+1)*, 100].

Example 69
0. OH
H
N
()
& %o\’/

2-(6-(3-Isopropoxyphenyl)-5-methylpyridin-3-y|amino)-3-methy|benzoic acid
A. Tert-butyl 2-(6-(3-isopropoxyphenyl)—5-methy|pyridin-3-ylamino)-3-

methylbenzoate
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OHHN7 NW F

2- (6-(2- Fl uoro-5-met hoxyphenyl) - 4- met hyl pyri di n- 3-yl am
wo pwpABtenet hyl benzoi ¢ acid A Et hyl PCT/EP2008/006573

2-(6-(2-Fl uoro-5- mathoxypheq é) 4- et hyl

pyri di n-3-yl am no)-5- net hyl %enzoate 5 Ootained (0.150

Obte;pgﬁfﬁ gg g7yle%ti4§ lf('}ié))vw\ﬁ Hﬂ)F dw fc%lé{:rﬁ%egﬁﬁm CE%EP\?% 578(step A)

star&iﬁ%Wﬁn et mediatd B2 (g)p2amdoil QK67 gpdnditntera@diate 3% (hddmmo!, 0.150C
75 g). ESI/M5 (me, 9%: 395 [(Mt1l)+, 100]. B.

9)- 2- (6-(2-Fl uoro-5-net hoxyphenyl ) - 4- et hyl pyri di n- 3-yl am

8@NN@?13@@MMM®I@HZ®1%8$H91 1Cht @i, Bed), 1.66 Q7O i), 2yi2db.B H),
%3?@@3%) 4§3t3a,g4t%hh§n %rﬁﬁ%%e SPRSTI BPS 4d PR §15,7.27 - 7.41

@, (LY 282! (Herﬁ—ﬁsmi ?ppq)(/gm?ggl y-zz}zarg‘zs hprlmsajdsm Byl am
e nzoat e : ESI / M5
EW@S (mde /3)643? E(Wi) +901 007 . gs Exanplmg06)7 OOHH N

S: I:2- 3— l\-/lgto ropoxypher 1)-56-methylpyridin-3-ylamino)- 3-methy|benzo1c acid
0X
Obtﬂﬁq@d 092 geViB &/ﬁ&e“img@ﬁg%r%e%&ﬁ@e scngec] Wéxample §3 Ystep B)

sta%m@@vn@\?terw%m é@k@l%hbﬂxi&bhf/lb -Bonangpridin-pyraindno)-3-
I n-3-yl am no | benzoate 20 Obtained (0.055 g,

meWy&eQZnge/(jO? ¢ %\ﬁﬁﬁﬁ“ghe procedure described in
3 4'06 Mﬁ& qwéb d6§t1a28 gstng ay ’:jlzg tkmtaigmdlsa(taes Bp) 2.28 (s, 3
erne
5,675 - @78 (8; HHmm:g s@d4mz 3 FODGIa e T0as5% <he’-?133 Hz, 1 H),
z’%_;t % 5342—3 1%?_6 5$§§5J-(7$)4 KL HY47 36 3. 0dcHz, 124 7.86 (s, 1

H, 7.08-7.11 (d, 1 H),
H) 8807s.38HLm 3H), 7.86 (s 1H), 257887gO(d H)l

F'%M\ﬂ% (He(v,gbshhél)\nn? 380% 1 ESI/I\/S (me, %: 431
Example 70 pyr i d} n-3-yl ani no) 5_t oxyIO enyl)-5-(trifluorom

0. OH
=

3-Methyl-2-(5-methy|-6-phenylpyridin-3-ylamino)benzoic acid

A. Tert-butyl 3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
Obtained (0.280 g, yield 90%) following the procedure described in Example 57 (step A)
starting with Intermediate 62 (0.82 mmol, 0.260 g) and Intermediate 2 (0.81 mmol, 0.150
9).

& "H NMR (300 MHz, CDCl,): 1.58 (s, 9H), 2.14 (s, 3H), 2.29 (s, 3H), 6.84 (d, J=2.73

Hz, 1H), 6.97 - 7.15 (m, J=7.61, 7.61 Hz, 1H), 7.28 - 7.58 (m, 6H), 7.86 (m, 1H), 8.06

(d, J=2.73 Hz, 1H), 8.68 (s, 1H).

ESI/MS (m/e, %): 375 [(M+1)", 90].

B. 3-Methyl-2-(5-methy|-6-pheny|pyridin-3-ylamino)benzoic acid
Obtained (0.120 g, yield 42%) following the procedure described in Example 63 (step B)
starting with tert-butyl 3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate (0.25¢,
0.67 mmol).
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nmet hyl benzoi ¢ acid WO 2009/ 021696 PCT/ EP2008/ 006573

-112 Obtained (0.022 g, yield 42% follow ng the
W@F(:ﬂﬁ@mz@| described in Exanple 57 (step B) SPEF/EPI0g8/006573

W et ny

2- (6- (3-met ho) cypheny!)-5-18H1i . oronet hy1) pyri din- 3

A HUBOGORREH. NS o) 218 s 2325 3 238 LY, 7.1 tU=7.63

%z, Qﬁé 7 94 ér@. \%an,,Tr 20(d, F=6688iz( tH), 2.86)(d, =228+ Az 3H), 8.79 (s
7.78 (s, 1 H, 7.86-7.88 (m 1 H), 8.67 (s, 1
); ESI/I\/B (n1e % : 403 [(M+1l)+, 100]. Exanple 68 O
OHH NI ~NO
2- (6-(3- (D nmet hyl car banmoyl ) phenyl ) - 5- met hyl pyri di n- 3-
Exampier(d) - 5- met hyl benzoi ¢ 1)0pa0|é ?A Ry Y
Et hyl 2- (6- (3- (di met hyl egebanoyl ) phenyl) - 5- met hyl pyri di
n-3-yl am no) -5- net hyl benzdpt ¢ bt ai ned (0.125 g,
yield 40% follow ng t i [ [
Exanpl e 57 (step A) stasting i nt er nedi ate 10
(0.76 mmol, 0.150 Q) and Interne atle 47 (0.76 mmol
0.195 15 g) ESI/M5 (nme, %: %4187 [ (Mm1)+, 100]. B.
2- (e’-(z( @h(o?oﬁl@ﬁ'ﬁﬁd?YHﬁﬁBWlﬁmb)-ﬁhﬁmeeﬁzmtdtyd
pyri di n-3-yl am no)-5- nethyl benzoic acid Obtained
(0. 060 g, yield 509 follow ng the procedure descri bed
AN El‘eﬂ%hgll 24 6((21c¢ﬂbr3bhel2ﬂ)|ﬁjrmm-3rygamnd) -5ambitylbenzoate

ano hen
Ob{ayendd 048 3, Vg 4250 slowied IneTisSresiuls dePhbdln Example,d3 (step A
staﬂﬂglvolth |§eﬂrhladw8 1(53(0(25|‘1hﬁtml 0000 3) an@ 22BlofspheBibprodicid (0.37
o 3H), 3.04 (s, 3H), 3.14 (s, 3H), 7.20- 7.28 (m
"'”SH)”W G6-7.60 (m 4H), 7.78 (m 1 H, 852 (m 1 H).
gﬁh N'Mﬁ*z (woqu%CD@Qpﬂe(zl\{&lQH), 280Q3,.3H) 251 &7aampine 169, T9-7.36

(m 3H) 746 749 (m 1H) 761 765 (m, 3H), 7.74 (s, 1H), 8.62 (s, 1H), 9.54 (s, 1H).
ESI/MS (m/e, %): 395 [(M+1)", 100].

B. 2-(6-(2-Chlorophenyl)pyridin-3-y|amino)-5-methylbenzoic acid
Obtained (0.020 g, yield 54%) following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-methylbenzoate (0.042 g,
0. 11 mmol).
& '"H NMR (300 MHz, DMSO-dg): 2.27 (s, 3H), 7.30-7.32 (m, 2H), 7.42-7.46 (m, 2H),
7.56-7.64 (m, 3H), 7.73-7.75 (m, 1H), 7.77 (s, 1H), 8.56-8.58 (d, 1H), 9.58 (bs, 1H).
ESI/MS (m/e, %): 339 [(M+1)", 100].

0. OH
N
B
oM
N

3-FIuoro-2-(6-(3-methoxyphenyl)—5-methylpyridin-3-ylamino)benzoic acid

Example 72



2-(6-(3-1sopropoxyphenyl)-5-nmet hyl pyridin-3-yl am no)-3
-met hyl benzoic acid A Tert-butyl 2-(6-(3 -isopro
WQo9psIayl ) - 5- net hyl pyri din-3-yl am no) - 3- PCT/EP2008/006573
met hyl benzoate WO 2009/ 0216%3 PCT/ EP2008/ 006573 -113
otained (0.25 g, yield 94) D 1 owi ng the procedure

Rt cartana & i -GA3meoxgoAeTyb A g hlfytin's yiamino) ben-

I nt eygzesli ate 43 w. ~~ i, 0. 50 g). 81H NWR (300 Mz,

Obt%%cf:lg 3(% :§1 (:)L 'gs%lgddg‘ys fgupm(lég t%g q%@edﬁ(eggfsp%ﬁeéﬁif(ﬁ%m%ie gstep A)
star@ingﬂnth nﬁeﬁﬂecﬁ&b 6% (blo1 rem8IB0:250 gi 3nd Mteretiate 48 A9+ mmol, 0.195
2 H, 7.82 (dd, J=7.81 Hz, 1 H), 8.03 (d,
5 9)3273Hz 1 H, 866(3 1 H. ESI/MS (me, %: 433
ziz { GM{\’*(SO%%HZ %DC|3) 1.60 (s 9H), 2. t33 (s, 3H), %l 85 (53 3H|) 690-7)38 (m,
ropo e -o- e ri |n ylam no
e ({3 (8 o@kHéc{"g @ér&#ﬁdm (bﬁlc@fi ylel d 28%
l%l'/ﬂ/l? g ohhBoP[Reasuye described in Exanpl e 63 (step
? starting wth'tert-butyl
2- (6-(3-i sopropoxyphenyl) - 5-net hyl

10 Byri ?—'Fﬂlo’%o)d ﬁﬁgﬂﬁéﬂ%xxfgéﬁwt)’%@gﬁg(s b?n{lﬂn—f—?lﬂnne)tﬁlﬁzmc acid

Obmlr@g (02583, ¥ipld 74 /g)go@cyvmg;thq) prO@dg %scnge(s HExa@}&%GS (step B)
staémggvlzx%n iaul;,) 3-ﬂ§0r%32 56 L') ﬂaéth@ﬂ%h%nﬂ) -5- n?etﬂyﬂp)(r&im 3—yla\)|_r|;|no)

berzogte (9&009:1?7@4“%9') 1H, 7.77 (d J=7. 04 Hz 1 H,

% R ﬁlﬁé(zo%%ﬁ [‘)‘ﬁﬁ% &19 2(§1 (s13h') 3 sﬁ%/ ﬁﬁ) 6!‘53&,7.% im 377) 7.81 (d,

et hyl +2; 65urret11}")L v@Ophenyl pyr| d| n- 3 yI am no) benzoi c

$§ /Ql?g(&}/ylyé)-' l@gﬂ@q”% (1g91r'ret hyl - 6- phenyl pyri di n- 3-yl am
no) benzoate Obtained (0.280 g, yield 90% follow ng

cedure described in Exanple 57 (step A
Ex;éxgetofér)lg with I nternedi at e 62 (0.82 nmmol, 0.260 g) and
4, 0.150 g). S 1H NMVR (300

(s, 3H) 2.29 (s, 3H),
7 o F 15 (m J=7. 61,
7.61 Hz, 1 H), 7.28%7 758 ( fse(m 1 H),
8.06 (d, J=2.73 Hz, 1 H), 8.68 Y%, 1 H. ESI/M (e,
20  5-Cfclopropyl-t-44-inethyl9]3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoic

acid

-
a

Internmediate 2 (0.81
MHz, CDCl3): 1.58 (s,
6.84 (d, J=2.73 25

A. Ethyl 5-cycIopropyI-2-(5-methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-

ylamino)benzoate
25  Obtained (0.300 g, yield 99%) following the procedure described in Example 57 (step A)

starting with Intermediate 9 (0.67 mmol, 0.150 g) and Intermediate 41 (0.67 mmol, 0.179

g).
ESI/MS (m/e, %): 457 [(M+1)*, 100].

30 B. 5-Cyc|opropyl-2-(5-methy|—6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-

ylamino)benzoic acid
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B.

3- Met hyl - 2- (5- net hyl - 6- phenyl pyri di n- 3-yl am no) benzoi c
wa@zigdodse@i ned (0.120 g, yield 429 foll ow ng PEEEP2008/006573

procedure described in Exanpll§ 63 (step B) 30

starting with tert-butyl

ongrR8101o0 5 ST A b ks ep o

staﬂﬁ@h&ﬁ’%ﬂ@’gﬁ@%5ﬁr3py -2ZLBAM thy FB-M:QW“WW)M) Eﬁ')d.in-&

7.18 (s, 1 H), 7.31 (t,
V'afﬁm‘?ﬁ’@%m%k& %59 ﬁé?‘mgigl) 61 (m 6I(—|} 7, 7H) (d J= 6(65 Hz
‘I-HNM_R @@0(|\Mz1{2)c7l3)4olaz(qd 2H), 0.80 T, @HBl),, 1.84L(nk) 1H)52.30 (s, 3H),

721% @)d( QHM.%A} %r?gﬁ;'y gg)gr,n, aﬁL THAT AR T 78y BB 46 (m.

1q.| cid A. Tert-butyl

2- chl h di n- 3-yl 5-met hyl b
FIMB (04 dnaeb (G7Ea ) i ol d 4309 ol owing the -

procedure described in Exanple 63 (step A) starting
wth Internmediate 15 (0.25 mmol, 0.090 g) and

Examplei 7 opheny! bor oni ¢ acid (O. 37 %0 mol, v.v.rv yl.
S'H NWR (300 MHz, CDC13*)°: .62 (s, 9H), 2.31 (s, 3H),
7.18-7.21 (m 1H), 7.29-7 34 o 3H), 7.46-7.49 (m 1
H, 7.61-7.65 (m 3H), 1:. H, 8.62 (s, 1 H,
9.54 (s, 1 H. 15 ESy (rr{e/95 [ (M+1)+, 100].
B

s-CyelgrP et W Rev o NP Aol P
procedure described in Exarrpl e 63 (step B) starting

gl ( 6E{hy'i %myg %ﬁﬂ%y% pr>r/1re|th i~ 6_ _eyly 6ml]ridl -3- glamlrﬁ)?enzoate
Obbsiieaqe2ds (o) yieki2o99s) foﬂ!@wﬂg thelprocasiuye deScHbediR )gmplwﬁﬁ (step A)

sta%l)'v5 \Aﬂlg]ﬁhtem?e%%teﬁs @Aéy_n-lmog %%Oﬂ)%d grm? ggé_&ate % (6%7 rﬂ@l 0.123 g).

ESIMS (Me, B): 563&1\/88)(000]1 H, 9.58 (bs, 1 H). ESI/I\/S
(me, 9%9: 339 [(M+1)+, 100]. 25 Exanple 72 O OHH\N

B. 5-CycIopropyI-2-(5-methyI-6-pheny|pyridin-3-ylamino)benzoic acid
Obtained (0.070 g, yield 29%) following the procedure described in Example 57 (step B)
starting with ethyl 5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate (0.245 g,
0.67 mmol).

& 'H NMR (300 MHz, CDCls): 0.63 (g, 2H), 0.90 (q, 2H), 1.84 (m, 1H), 2.33 (s, 3H),

7.12 (d, 1H), 7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73 (s, 1H), 8.51 (s, 1H).

ESI/MS (m/e, %): 345 [(M+1)", 100].

Example 75

5-Methyl-2-(5-methyl-6-(2-(trif|uoromethyl)phenyl)pyridin-3-y|amino)benzoic acid
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\ NWw [/ F/

3- Fl uor o- 2- (6- (3- met hoxyphenyl ) - 5- met hyl pyri di n- 3-yl am
w0 p@phezrgoi c acid WO 2009/ 021696 PCT/ EP2008/ 00PGIBP2008/006573

-115 A Tert-butyl

Isngl uor o- 2. (6t(30brret _hoxyphéW) 5- et hyl pyri di n-3-yl am
- zoate ne | 0 .
Aot TR Ranshybe ab et drifiiqnbniethlyliphenybeyrigin:3-
A)nOI ylsﬁn,?gﬁdm%ﬁuaw Intermsdl ate 63 (O 91 mmol, 0.250 g)
rmedi a

Obt@@gg @P32 gd@psﬂf"/%?olé:@v r(gsthe mdedgre gbec%ibDExgngpgs%tep A)
starﬁh%wnﬁ 18mredidte (16‘1(0 53 Mimol70.260 gland 2 TtriBdorbimethyl)heny! boronic

acidyP53 mpi)m1§19ga] [')0’ 8_9- 05 (s, 1 H. ESI/MS (me, %:

|3ngl) goro 2-(6- (3 met?oxyphenyl ) - 5- et hyl pyri di n-3-yl am
enzoi c Aaci 0. 258 [ . £49 . .
Bol | ool @ B EA L bTbepaRy Phetfidln dy tpming)penzote
B) sdi@rting with tent-butyl

3-fluoro-2-(6-(3-netho

onipecdiis o i 1) FBHYBRE PPod QPoCHo I Rle 63y tep )
staMW§3 4 MHgst- HDMBO @ﬁﬁethﬂ 23@ ihsthy 3 2-(t8fltorhsthydtienyl)pyridin-3-

7. 69
ylar@r@weméoatﬂ\(%%mz %g‘m‘i}‘ Egl f lvé ng 10/5] . 3.53“ >
i&_(%mw(zob%z DlﬁS@%b e dﬁ(s@pzﬂs (5, DH), 7\28 -/7.37 @i THY, 7.46 (d,

#=ec3& Haptopy 1592 8@ i), 8674 (Th9% Mok Binét 3 oRy ] Pheny
ESRMSI (8 8y sbRfMAA) beppoi ¢ acid A ELhyl
cycl opropy 2-(5- met hyl - 6- ( 3- (trifluoronet hoxy)pheny

Exampler7&di n- 3- yl ami no) benzoate 25 Obtained (0.300 g,

yield 99% foI | ow ng tte 9procedure described in

Exanpl e 57 (step A) startfing with Internediate 9

(0.67 mol, 0.150 g) ntfer jredi ate 41 (0. 67 mmol ,

0.179 gq). 7 °

2-(6-(3-Chlorophenyl)—5-methy|pyridin-3-y|amino)-5-methy|benzoic acid

A. Tert-butyl 2-(6-(3-ch|orophenyl)-5-methy|pyridin-3-ylamino)-5-
methylbenzoate
Obtained (0.165 g, yield 76%) following the procedure described in Example 63 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and 3-chlorophenylboronic acid (0.53
mmol, 0.124 g).

B. 2-(6-(3-ChIorophenyl)—5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.118 g, yield 83%) following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(6-(3-chIorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
(0.165 g, 0.40 mmol).

5 "H NMR (200 MHz, DMSO-ds): 2.28 (s, 3H), 2.34 (s, 3H), 7.23 - 7.42 (m, 1H), 7.43 -

7.83 (m, 7H), 8.43 (d, J=2.73 Hz, 1H), 9.53 (s, 1 H).

ESI/MS (m/e, %): 353 [(M+1)", 94].

Example 77
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ESI/MS (me, 9%: 457 [(M1)+, 100]. 30 B.

5- Cycl opropyl - 2- (5-nmet hyl - 6- (3- (trifluoromethoxy)pheny
WO 2@9o2da- 3- yl am no) benzoic acid WO 2009/ 02 1IBOBEP2008/006573

PCT/ EP2008/ 006573 -116 Obtajned (0.300 g, yield 68%

foll ow ng the procedure de'sﬁ bed in Exanple 57 (step

B) ., rvnethoxy)phenYl)pyyidin-3- starting with th

e'thyl S-cycl V oopro py~If2-(5.,-m neti"iy',- r -

(".3 (t,rifluC, ylamn e (0.125 g, 0.30 nmol).

S'H NWR (300 Mz, CDCl 0. 83~ 2H), 0.90 (qd,

2H), 1.84 (m 1H), 2.30 (s, 3H), 7.12 (dd, 1 H),

7.24 (m 2H), 7.39 (m 1 H), 7.44-7.50 (m 3H), 7.76
2-(6-(2-Flliordphehyh)&5-tethylpyfidin By lavir¢)r§-metivglbengric peidh-1) +

100]. Exanple 74 HOOH \ N ~N 10 ’

5- Cycl opropyl - 2- (5- et hyl - 6- phenyl pyr i di n- 3-yl am no) be

% tz gl 'Tégﬁbud(ll A,(G-(Z-fluorophenyl)-5-methylpyridin-3-ylamino)-5-

yl 5-cycl opropyl - 2- (5- net hyl - 6- phenyl pyri di n- 3-yl am

no) mRDWIHADZO8EE 5 ned (0. 245 g, y!oel dygggl/a fol | ow

ObtaltedR0 8¢ duyielddess)follmsdng thefpracgauee dsaclibecip Etx)amplq-ﬁ:g (step A)

savisrhiie el e PR ool By PRpfedrphosgi .o
mmar D.424\pl) +, 100] . B. ’ '
5- Cycl opropyl - 2- (5- met hyl - 6- phenyl pyri di n- 3-yl am no) be
nzoic acid Obtained (0.070 g, yield 29% follow ng the

B{ 0Cf’-@(ﬁF%Gphéﬁﬁh}-.’é-mdﬂxﬂpvtiéinSFyl@miep)-i})netnyjbenzoic acid
startin Wt . . .
ouliy(p 2 o YS! K) algs e eSSl . SRl o (ep ©
stagﬁlgiﬁlm teR-batyb 2 46-(2-Oudrdpheryl))a-mBthiphiidin-330@mivp- 5-methylbenzoate
0.5 1?6%:90.63|)(q, 2H), 0.90 (q, 2H), 1.84 (m 1 H),

3103 G L9MpR)-" 7. 12 (d, 1 H), 7.24 (s, 1 H), 7.38-7.58
NAR (206 MBz(BMSD-d): 2. 88 Bl 363,228 () 3HESI 14V .65re, 6H), 7.68 -

. (%?E’H&,%Wsﬂdfu:zl.?ﬁ’hz, 14D oB5EP| §). 7> O CH H F
ESI/MS (m/e, %): 337 [(M+1)", 96].

0. OH
N

Y] /l

P |

5-Methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-y|amino)benzoic acid

Example 78

A. Tert-butyl 5-methyl-2-(5-methy|-6-(quino|in-5-y|)pyridin-3-ylamino)benzoate
Obtained (0.683 g, yield 94%) following the procedure described in Example 63 (step A)
starting with Intermediate 16 (1.46 mmol, 0.550 g) and quinolin-5-ylboronic acid (2.19
mmol, 0.378 g).

B. 5-Methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin—3-ylamino)benzoic acid
Obtained (0.562 g, yield 85%) following the procedure described in Example 63 (step B)
starting with tert-butyl 5-methyl-2—(5—methy|—6-(quinolin-5-yl)pyridin-3-y|amino)benzoate
(0.583 g, 1.37 mmol).
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5-Met hyl - 2- (5-nethyl -6-(2-(trifluoromethyl)phenyl)pyri
wa@lewoB2b@m no) benzoi c acid WO 2009/ 021696 PCT/EP2008/006573
PCT/ EP2008/ 006573 -117 A._Jgft-butyl 5-m ethyl
-2-(5-nmethyl -6-(2-(trifl u o ronethyl)
phenyl ) pyri di n-3- yl am no) benzoate Cbtai ned (0.032 g,
yield 14% follow ng the procedure described in
ExalgAepbe 63 (step A) starting with Internediate 16
(0.53 Mol , 0.200 g) apd & (trifluoronethyl)-phenyl

boronic 5 acid (0.53 lﬂ 0.151 g). B. 5-Methyl

- 2- (5- et hyl SN
-6-(2-(trifluoronethy ny r~gi n- 3-yl am no) benzoi
c acid Cbtained (0.016 g, yi el %! foIIovvlngthe

procedure described in Exanpl e 63 (step B)
2-(B{FRudrorBymetiiyi-2 4 Hipyridini5-ylamino)-5-methylbenzoic amd

5-met hyl - 2- (5- net hyl - 6- (2- (trlfluoronethyl)phenyl)pyri
di n-3- yl am no) benzoate (0.032 g, 0.072 mol ).

A.200revt-butyDRED-fiigro-2nethyl 2,4’ amyyman@yl@g\mqg)kg-meﬁhggenzoate

In a(qrfﬁleg&%ubes Hé'i}xtw:? o§j|(t%rn§%dl?'_t§ 1%‘;(1 Eg'mréol"% 5 6953% ﬂuo$o Q2
(tridoBlistahy() pyriding/ 1. 463@Thd], (OMEEH) @, POGhdpPf. D&I\E{(Chi@n@’lo},g} t2Qe) and
CuI?O(tlél T’§°'¢R1O(§P (% H‘e%w:)“% mn)Ew;F]s H]eated at ooC f?r a4 rr? nTo e rglxtrlrlé? was
filttePad thamgaloehtamnd thef\solﬂ'mwablﬂvyporated The crude mixture was extracted
3 h h
betwgérrﬁ :%:f ? g @eg/tra] IrZﬂé %Eﬁ% QRX&J \%QF%;&@E& ?ﬁa Th;é V\cjrﬁ% |
residoe V\nscwaﬁieu‘ evell @sRUOR lebding rvvmﬁm:rpmedetﬁsl gostate migtures and affording
ti | nt |, 0.200 d
0380 BirsRdp e il RO et ekl 3,200 % 25"
BSI/MS (mle, %): 394 [(M+1)*, 100].
2- (6-(3-chl orophenyl)-5-net hyl pyri di n-3-yl am no) - 5- net

hyl benzoic acid otained (0.118 g, yield 83%
B! | 248’ rRjudrve3-pratbyped4 ebigpedin:-Hylamino E-mathybenzgis peid

Ob? r(eg (b% alﬁln glpw '/#?Jﬁyfﬁq R/@R#rertéﬁ)ri)cedure descgbecf g\rﬁ.xr?gp_le 533 (step B)

stahinh vartetduyl 24(8-flL6m-Fmeahyl2, 4ﬁbw|yyld|n-§ nammnRS(rQ@byIWoate
%\/500@ 2,28 (s, 3H), 2.34 (s, 3H), 7.23 - 742(m
0.35%9 0 PPN 30" 7" 83 (m 7H), 8.43 (d, J=2.73 Hz,
51 NS BC0SMHZ, DHISORE)/AED (syBH), 7082-7 3Bm[ 2k T)75- 7@9,]m 2H),
7.89 (d, 1H), 8.01 (dd, 1H), 8.52 (d, 1H), 8.65-8.67 (m, 2H).

ESI/MS (m/e, %): 322 [(M+1)*, 100].

0. OH
H
N N
@\[N\
(]
N

5-Methyl-2-(5-methy|-6-(pyrazin-2-yl)pyridin-3-ylamino)benzoic acid

Example 80

A. Tert-butyl 5-methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-y|amino)benzoate
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Exanpl e 77 WO 2009/ 021696 PCT/ EP2008/ 006573 - 118 O
OHH N'~ N Y-6

WQ@2(084¢1B9¢=1 uor ophenyl ) - 5- met hyl pyri di n- 3- yl anm PG)/EB2008/006573
hyl benzoic acid A Tert- byh (#
2-(6-(2-fluorophenyl)-5-net pyridin-3-ylam no)-5- 5

ool YRI5 ST R Ao i

sta®ihg@Wwith nitetvhddiate B0 B8 able0 260 glai&BZ-r(mrbLgy- rgDpygaziaetP.53
21 I Lg%i@?phenyl boronic acid (1.60 muol, 0.224 g). 10
mmg!, Oz (2- Fl uor ophenyl ) - 5- net hyl
pyri di n- 3-yl am no) - 5- met hyl benzoic acid Cbtained

b B Reta 26 -Pefulbubitaze DRk it IERINbHenE D dcRE
Obt%rr{ea (6 248 Igugaélarﬂmwbl)ovﬁnmrp;b@ﬁurmescabgd mrﬁxw)plesemqtep B)

e

(oﬁjd)59507255,8mo|15 .92 (m 2H), 8.45 (d, J=2.34 Hz, 1 H),

S IR (399 N PNeR S 2,"502@ Ry, 228 L 4N Doty - 988 (m, 2H), 7.54

érd'\/?!sém -a28¢ Fiz, B )hylsetid (ﬁdqlgmhz nHH-FT7 [y -l 8148 (dy UaBi1 A Hz,
5& enzoi'c acid A

h8tafy(d. =468 HétHS'/)I 8(?063#&0?51'?\2&@1%846? dif: 3- yl anin
ggpmgz(ﬁgé e%): @88 pvagt, 08}, 683 g, yield 94% fol | owi ng
the procedure described in Exanple 63 (step A)
startlng with Internediate 16 (1.46 mmol, 0.550 g) and

EXQMF/E 4 n-5-ylboronic acid (2.19 25 mmol, 0.378 g). B.
thyl - 2- (5- net hyl - 6- (\quL\moHn 5- yI)pyrldln 3-ylanmin

0) benzoic acid OvbtainedY0.562 g, yield 85%
foll ow ng the procedure dese e in Exanple 63 (step
B) starting with tert-p
5- met hyl - 2- (5- net hyl

)pyridin-3-ylamn
o) b/enzoate 30 (O. 583 g, WO 2009/ 021%96
EP

opro%9l0§ é) Bﬁézﬁ 5 (trlfluoromethyl)pyrldl|.1-3-y|am|no)benzmc acid

A. Ethyl 5-cyc|opropyl-2-(6-phenyl-5-(triﬂuoromethyl)pyridin-3-
ylamino)benzoate
Obtained (0.043 g, yield 28%) following the procedure described in Example 57 (step A)
starting with Intermediate 9 (0.36 mmol, 0.080 g) and Intermediate 1 (0.43 mmol, 0.084 g).
ESI/MS (mle, %): 427 [(M+1)", 100].

B. 5-Cyc|opropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
Obtained (0.028 g, yield 70%) following the procedure described in Example 57 (step B)
starting with ethyl 5-cyclopropy|-2-(6-phenyl-5-(trifluoromethy|)pyridin-3-ylamino)benzoate
(0.043 g, 0.10 mmol).

ESI/MS (m/e, %): 399 [(M+1)", 100].

Example 82
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-119- Exanple 719 OOHH\ NI \NF 1 /N
2- (31- Fl uoro- 3-net hyl -2, 4' - bi pyridi n-5-yl am no) - 5-net h
W@ pel2zisbe acid S A Tert-butyl 2-(3'-fl uoro- 3PCEEPINS/006573
-2,4" -bi pyridin-5-ylam no) -?-{nst hyl benzoate 1n a
schl enck tube, a m xture of ?ni ernmedi ate 16 (1.46
mol , 0.550 g), 3-fluqrowgd- (tributylstannyl)pyridine
(1.46 mmol, 0.564 q), d 2dppf.DCM (0. 15 nmmol , 0.120
g) and Cul (0.42 nmol~ ~g) in DMF (10 m) was
heated at 120C for 4. eaas 10 filtered
through celite and e sol vengr evapor at ed. The
crude m xture was extractedf bétween ethyl acetate and
-cp@fo‘ﬁ?opyﬂie(s%gﬁ@ih‘bxpﬁﬁ&ﬁllM@-?trﬁmaﬂﬁhéﬂﬁﬁpﬂﬂdmt-.hwacmud)sbenzmc
e was purified over a Si02 eluting with
acidlexane/ et hyl acetate mixtures and affording 0.360 g

(yield 62% of the corresponding ester derivative.
ESI/M5 (mMe, %: 394

0
A ( Ethyl %veb@f?l%\t't?yis'é"ﬂet)mﬁﬂ@/‘?‘f'b')n5 é'";f/'PQFH'HBShYQPHB?W""
yI beﬁ;ﬂli,r.‘o B6hsbatébt ai ned (0.291 g, yield 72%
fol I'ow ng the procedure described in (| g
Objnedd0.51 8 gniyels Q%)tfgquwnm,{rsﬂ procedure descrlbgtP meExamp f?step A)
staﬁné%nthﬁ.'uﬁéﬁﬁ@d.&e@{l han?ol ‘b 240 )\einti GhtBrrBediatani5(@)12mmel, b.300 g).

enzoat mmol ). 20 81H NMR (300 MHz,
ERdS dB)e, %) 297{(M+1%|r|)100]7 32-7.40 (m 2H), 7. (75 7.79

(m 2H) 7.89 (d, 1H), 8.01 (dd, 1H), 8.52 (d, 1H)
8.65-8.67 (m 2H). ESI/NM5 (m e, H
BcanbCyclprapkJ5-i-methosuphond)-iithisrpipe Py iy

- 6- (p. x,,a.z,l\\n.nz,yl,.)agyﬁl di n-3-yl am no) benzoi c acid A

OnfnacdOiorb 03 Ve S5 oS B bt s SabeS e g'7)<step 8)
staRGL RN 5038 R propyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethyl)pyridin-3-
ylamino)benzoate (0.518 g, 0.61 mmol).
5 'H NMR (300 MHz, CDCl5): 0.65 (g, 2H), 0.94 (g, 2H), 1.86 (m, 1H), 3.84 (s, 3H),
6.98-7.09 (m, 3H), 7.20 (m, 1H), 7.28 (m, 1H), 7.36 (t, 1H), 7.78 (m, 1H), 7.93 (m, 1H),
8.73 (m, 1H).
ESIMS (m/e, %): 429 [(M+1)*, 100].

Example 83

5-ChIoro-2-(6-(2-fluorophenyl)pyridin-3-y|amino)benzoic acid

In a schlenck tube, a mixture of Intermediate 65 (0.92 mmol, 0.300 g), 2-fluorophenyl
boronic acid (1.10 mmol, 0.154 g), Pd(PPhs), (0.06 mmol, 0.064 g) and K,CO;3 (2.56
mmol, 0.354 g) in a toluene/methanol mixture (12.5 ml, 4:1) was heated at 80°C for 14
hours, under nitrogen atmosphere. The mixture was diluted with water and extracted with

ethyl acetate. The organic phase was evaporated. The crude mixture was purified over by



-120 Obtained (0.100 g, yield 50% follow ng the

procedure described in Exanple 79 (step A) starting
wawraob/orreper medi ate 16 (0.53 mmol, 0.200 g) andPCT/EP2008/006573

2-(tributyl stannyl) pyrazi nl_efzég. 53 mmol, 0.196 g). 5

B.
oo e SR S gt 37578 i

49%mlmemt§cﬁprdmrl bed in Exanple 63 (step B)

Rk GRo S qﬁ%chyf.?&_ 4 (B0 -0 4m A5, 87 5y 1H)y 917 (5 7+ 138

kbemgoate (0.100 g, 0.25 nmol ). 81H NMR (300 MHz,

%%%&B&ﬂ?%%ﬂ l<@§m§§@1 o7 66 (d,

.95 Hz, H, 7.77 (s, 1 H), 844(d J=3.12 Hz, 1
x;—%”egg%(d J=4.68 Hz, 1 H), 8.70 (d, J=1.95 Hz, 1
Pledd, (s' 1 H. ESI/MB (me, %: 338 [(M1)+ 98].
Exanple 81 n. nu HIN 5 F F
5- Cycl opropyl - 2- (6- pheny -5R(txi fl uoronet hyl ) pyridin-3
-yl ani no) benzoi c acid oy
Et hyl 5- cycl opr opyl - 2-¢6-yheny | f1 uoronet hyl) pyri
glgl Sf ly: am no) benzoate 20 Qot ai n (0.043 g, yield
ol | ow ng the edesc I bed in a Ie57
5-Chuaton? fo-2.ch BfennrgypViGinat-HEa IR =8ie (% o
09%3@1 |e|d729%)nf6[lbvﬁhg3tﬁle rocetRirerdedcribéd any\)ple 83 startmg

Obibr%%%s
Wi TegEIeske 3 058 (55l A9 Shand FER PRSP ERTIG P o) 0143
g).- Yl am no) benzoic acid 25 Obtained (0.028 g, yield
(R R oo NSRS B 150 BHS 1 BER S, SHTPBm 2 1y, 77 @
§-§y ﬂzgg;kgpwb(a’ci (JGBI(ZSQ%Z - re)g rnlgro(bum?mhw) 188 (d)iJr23 Hz, 1
enzoat e : ESI/ M5 (T
%( -9.869 1HMH-P LS. 1idD) . BOgExan‘pI emgg 2/\0 2009/ 02(1692

BSTMERZ068%)Q86 ®1+1*, 180], 361 @W+)", 60], 363 [(M+1)", 15]

HO. 0
|
Y O
N
Cl #

5-Ch|oro-2-(6-(quinoIin-5-yl)pyridin-3-ylamino)benzoic acid

Example 85

Obtained (0.160 g, yield 53%) following the procedure described in Example 83 starting
with Intermediate 65 (0.76 mmol, 0.250 g) and quinolin-5-ylboronic acid (0.91 mmol, 0.158
g9)
"H NMR (400 MHz, DMSO-ds): 7.4 (m, 2H), 7.6 (dd, J=8.6, 3.9 Hz, 1H), 7.7 (d, J=8.2
Hz, 1H), 7.8 (d, J=7.0 Hz, 1H), 7.8 (m, 2H), 7.9 (d, J=2.3 Hz, 1H), 8.1 (d, J=8.6 Hz, 1H,
8.6 (d, J=2.3 Hz, 1H), 8.7 (d, J=8.6 Hz, 1H), 8.9 (m, 1H).
ESI/MS (m/e, %): 376 [(M+1)*, 100], 378 [(M+1)*, 35]

Example 86
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,NNOWw F FF 5-Cycl opropyl-2-(6-(3-neth oxyphe
nyl)-5-(trifl u oromethyl) pyri din -3-y
wo a000misbenzoi ¢ acid 5 A PCT/EP2008/006573
Ethyl5-cyc!opropy|-2-(6-(3-g§ hoxyphenyl ) -5-(trifluoro
met hyl ) pyri di n-3- yl ani no) befiZoate Cbtained (0.518 g,
yield 55% follow ng thg pppcedure described in
Exanple 57 (step A) sta g with Internediate 9 (1.1
mol , 0.250 g) and Inter i ¢1.12 nmol, 0.300
g). ESI/M5 (mMe, %: 100]. 10 B.
5- Cycl opropyl - 2- (6-( '
| )pyrid in-3- y!am no)benznir_ aci &&Cbtai ned (0.070 g,
2- (Mﬁb@h&zgheﬁmdy@mm -ylaviny) Gceyblogroggibenz diecacid
7 (step B) starting with ethyl
5- cyclopropyl 2- (6-(3-net hoxyphenyl)-5-(trifluoronethy

h) pEfHﬂQQSSZ-’&EIdfbﬁﬁélﬁbﬂ)diwrdmﬂatwarﬁms&ygloﬁoﬁylbmmd)éte

Obipig Qonwlg,,)ynel@ 6@4:)(7;50 the goessiiee éggz‘(nrthed M&S‘@p%"@? (step A)
sta(’tmg vihtr#%ter%ea&te{ m(o $8Hhmo|7 0360(d) .and iermddidte 491(0.58 #mol, 0.118
1 H, .73 (m 1H). ESI/M5 (e, %: 429
Q)[(M+1)+ 100] . 20 Exanmple 83 OOHH ~ NI ~-NF d -~
ESTIMS (mle, %): 393 £(M+1) , 100].
5- Chl or o- 2- ( 6- f1 uorophenyl) pyri di n- 3-yl am no) benzoi
c acid In a schl enck tube, a mxture of Internedi ate

((jQ Qazmropﬂeﬁﬂ@pﬂ)dma ilhmmo)fﬂaajprrW|MOm acid
Obggci:\% qggmueddzsgg) f%ﬂ%% tl'(»)e g PPh3 ﬁéc?{nb%g iTERLnpi2-59%%tep B)

staﬁﬂd&fﬁﬂ%tﬁﬂ@@@ctﬂﬂr&bhﬁrﬁl)6\ﬂrﬁiar53-lv1amn40)é|3—cymmrdsmdhemdoate (0.141 g,
for 14 hours, under nitrogen atnosphere. The
OQﬁfﬁF\@De was diluted with water and extracted with

eiSxls @eB! @65 [(M+0f,o@0).c phase was evaporated. The
crude m xture was purlfl ed over by

Example 87

5-Ch|oro-2-(6-(2-(triﬂuoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.064 g, yield 21%) following the procedure described in Example 83 starting
with Intermediate 65 (0.76 mmol, 0.250 g) and 2-(trifluoromethyl)phenylboronic acid (0.83
mmol, 0.158 g). The mixture was diluted with water and extracted with ethyl acetate. The
organic phase was evaporated and the solid obtained was washed with diethyl ether and
methanol.

'H NMR (400 MHz, DMSO-dg): 7.3 (m, 3H), 7.7 (m, 5H), 8.0 (s, 1H), 8.5 (s, 1H), 12.1

(s, 1H).

ESI/MS (m/e, %): 393 [(M+1)", 100], 395 [(M+1)*, 35].

Example 88
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WD 2009/ 021696 PCT/ EP2008/ 006573 -122 reverse phase
using a water/acetonitril/methanol solvent gradient
watdoonziiong 0. 157 g (yield 49% of the expect eBICT/EP2008/006573
product. 1H NWVR (400 MHz, Dl\(gg}d6) 7.4 (m 5H), 7.9
(m 4H), 8.7 (s, 1 H), 97( 1H, 13.6 (s, 1 H. 5
ESI/M5 (me, 9%: 343 [HoMtd) +, 100] 345 [ (M+1) +, 35]
Exanple 84 OOHH \ NI[~-NC ClF/\
5- Chl or 0- 2- (6- (2-chl or dyr - 3- yl anmi no) benzoi
c acid 10 Ootalned(o 3o, Yis 9% follow ng the
procedure described ih Exanpl e 83 arting wth
Intermediate 65 (0.76 mmol, 0.250>) and

5- F?.Z%rgtﬁggﬂtxw&orbﬁ{angwpr{& ﬂi)yﬂﬂﬁl-&yﬂnﬁﬁ&)begioﬂécld-l NVR

In a.gchle;ncg tt(qﬂ azmpq}:re of Ipte(nagdlaga_@ ®. q_1|2mm?fl Q)@Ob-lggef Péﬂ?‘ g
fluo}cﬁerﬁmc?acﬁ (U294 rilam'd) 0. 272533 (Qu i@?@m?n&ﬂzo 010 §)), cu8060.66.mmol,

0. OQ@,') ,\tfgcg,,,(gm %moI3@g4? gMplcilqihogP@g]ane égé'lr W@i;bgateg@]t 130°C for
14 ﬁ@@rs{ &rME?-}wTﬁo éﬁhtm@%m qh@@rdﬂ@ rixttrd Waé leJt&!l with wer and ethyl

or o qui nol di n- 3- b

a°%‘@'ie@“@tf'!‘9feﬁg‘ﬂf°eeh seie anhey?rePrac Bé%e' was ?\éﬂ%m &4 ps HeSofa

re%u%%udﬁmg@Eg Fdveest 7¢Hh55>£@ﬁﬁ@|ae\/vﬁgrlﬁde%rhﬂnﬂ@ethahbfsolvent gradient
nt er nedi at e 250 g) and

aff@fglne& Q%%(ygﬁ'%a?%h phthgexpe¢ted 870dietol , 0. 158 g). 1H
@QJ "Khhz %ﬁ)? 4 {m 42N)m7 424 J= 82 Az, 1), 7.55Q, 7.8 Hz,
JH)] 75 {qz 2|-g) 23 (myzég) 79 (d2|JD-7 47-15z9HF|}j 8. g@ZJBZ;&lz( qu)g 6 (s, 1H).

ESWM@Qm/é“}E&@?W(Mm)HmO‘B 6 (d, J=2.3 Hz, ,
9 (m 1H. ESI/I\/S(n1e % 376
[(I\/H1)+ 100], 378 [ (M+1l) +, 35] Exanple 86

Example 89
HO.__O
H
N SN F
P Q
LN

2-(3’-Fluoro-2,4’-bipyridin-5-ylamino)-5-methylbenzoic acid
Obtained (0.082 g, vield 46%) following the procedure described in Example 51 starting
with Intermediate 55 (0.56 mmol, 0.100 g) and Intermediate 37 (0.55 mmol, 0.253 g).
& 'H NMR (300 MHz, DMSO-dg): 2.27 (s, 3H), 7.30-7.38 (m, 2H), 7.74-7.77 (m, 2H),
7.86-7.89 (d, 1H), 7.97-8.01 (m, 1H), 8.49-8.51 (d, 1H), 8.63-8.66 (m, 2H), 9.63 (bs,
1H).
ESI/MS (m/e, %): 324 [(M+1)*, 100].

Example 90

HO. (0]
N
SN F

2-(2-(2-FIuorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid
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WD 2009/ 021696 PCT/ EP2008/ 006573 -123- 0 OHH \ ' N

) i

WQ@2(084268n| or ophenyl ) pyri di n- 3-y| am no) - 5- cycl BEF/BP200$e06573
nzoic acid A

Et hyl 2- (6- (2- chl or ophenyl ) pyr| di n- 3- yl am no) - 5- cycl opr
opyl benzoate 5 Ootained (0.141 g, yield 629 follow ng
the procedure described in Example 57 (st A)

At ar Tent-dputy| 2H(2HRtfluorepihenyd) pyripidings- mqmmobgmhweamte

Ob nr%e%s(g‘ég gl\/ﬁ fgbgm(p)({g?ovﬂq%hﬁ &oééo%re 8dscribedt (n“@a@ﬁﬂl@ﬁ? (step A)

staﬁmgﬁwt(ﬂnt@hh@dlaqefﬂér(yI4)1pymptdpr2939)Iaaﬁﬂmwn@'%9§9ébf‘%m@ 0.466
Q). enzoic acid Obtained (0.051 g, yield 39% follow ng

t he procedure described in Exanple 57 (step B)
ESHMSi (mde, o) B8R {(MA1)*, 100].
2- (6-(2-chl orophenyl) pyridi n-3-yl am no) - 5-cycl opropyl b
enzoate (0.141 g, 0.36 nmol). ESI/M5 (me, %: 365
B( l\/mxz-(z Enm]ropharwlmxanpum -5ylapino)-Simrethy|brnzois acid |

Obg 'ﬁﬁjl @508, Vigld 63%) fellqwing the progequre descriped In Expmple 83 (Step B)
starting®yithefad diuty! adeZ-ﬁhQraphgd'l)pyrlrmem Egy|am|r@|)@y gthwpenzoate (0.138

g the procedure described in Exanple 83
9 @?gm"i‘?%g 20 with Internediate 65 (0.76 mol ,
8-3) 8.8 (s,

S IMR (400iNMHz, lDMSOEXm gt hgm,)4bhhédym, doh.oB (s 1H&>|8aO rn,
9,7E) :}ﬁ?\n The m xture was diluted with vvater and
racted th ethyl acetate. The organic phase was

EQHMGST (at/ePoni3a4{ (M 130110@). obt a| ned was washed with

di et hyl ether and nethanol. '"H NVR (400 MHz,

DMSO-d6): 7.3 (m 3H), 7.7 (m 5H), 8.0 (s, 1 H, 8.5
Exémplel9H), 12.1 25 (s, 1 H. ESI/Ms (me, %: 393

[ (Mrl)+, 100], 395 [(Msl)lsb, 35]. Exanple 88 WO

2009/ 021696 PCT/ EP2008/ 0P65¢3
NSy F
| 7

2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

A. Ethyl 2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate
Obtained (0.133 g, yield 48%) following the procedure described in Example 57 (step A)
starting with Intermediate 51 (0.76 mmol, 0.156 g) and Intermediate 10 (0.76 mmol, 0.150
9).

& '"H NMR (300 MHz, CDCl): 1.41-1.46 (t, 3H), 2.32 (s, 3H), 4.35-4.42 (q, 2H), 6.98-

7.03 (m, 2H), 7.21-7.27 (m, 1H), 7.30-7.34 (m, 2H), 7.41-7.44 (d, 1H), 7.63-7.67 (dd,

1H), 7.83 (s, 1H), 8.64-8.66 (d, 1H), 9.50 (s, 1H).

ESHMS (m/e, %): 369 [(M+1)*, 100].

B. 2-(6-(2,6-Dif|uorophenyl)pyridin-3-ylamino)-5-methy|benzoic acid
Obtained (0.080 g, yield 65%) following the procedure described in Example 57 (step B)
starting with ethyl 2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate (0.133 g,
0.36 mmol).



-124- OHO~,N .- FFF F1 1/
5-Fluoro-2-(6-(2-(trifluoronethyl)phenyl)pyridin-3-yla
worReopbwezoi ¢ acid In a schlenck tube, a m xtuP€r/BP2008/006573
I nternmediate 52 (0.91 nmml, 486200 g), 2-brono-5-
fl uorobenzm c acid (0.94 mol, 0.225 g), Cu (0.16

F e 05 B 7 2%, . R 2

heater @f, 1HROC75-8177 (A4 1AR B 3A-8.56der1H)i t r ogen

phere, . e pmxture was diluted with water
E%H&g(ﬂ% Aéé@ﬁé&ﬁindﬂb ‘Itered through celite. The
organi c phase was evaporated and the solid residue
Ef#’%'fi ed by reverse phase using a
5 EXMP cetonitril/methanol solvent gradient affording
0.092 g (yield 27% of t °expect ed product 10 "H NWR
(400 MHz, DVMBO-d6): 7.4 .
1H), 7.6 (d, J=7.8 Hz, 1 , 78(m 2H)
(d J=7.4 Hz, 1 .(dN/% 1 H, 9.6
. ESI/M5 (mMe, %9: 377 1001 Exanpl e
2- - b id
@Z% %%%E rprifvicti S ahlnelss-eyclopropylpenzalc acid,
Obt ai ned (0.082 g, yield 46% follow ng the procedure
esc b dhihoh 8t feRSoate
o: Shexfif 2 By Biopnaty T Hirhldie ¢ tiblhch & Scfsiopl betos
10  OblaiB&EB(0R10 & VidINRE%] Bowikgithe mvse}ltue)desqlbztz i Exargplp 57 (step A)
stf i feryRat o /7] i, §f 20738 e dee 57,6 78nmol, o.165
g).8.63-8.66 (m 2H), 9.63 (bs, 1 H. ESI/M5 (me, W:
T (L) g6y S0+ 1)EXRBP 82 9P, 51 NN F N
16 B. 2-(2-(2-ChIorophenyl)pyrimidin-5-ylamino)-5-cyc|opropylbenzoic acid
Obtained (0.170 g, yield 81%) following the procedure described in Example 57 (step B)
starting with methyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate
(0.210 g, 0.55 mmol).
& '"H NMR (300 MHz, DMSO-dg): 1.2 (m, 2H), 1.5 (m, 2H), 2.5 (m, 1H), 7.8 (dd, J=8.6,
20 2.3 Hz, 1H), 7.9 (d, J=8.6 Hz, 1H), 8.0 (m, 2 H), 8.1 (m, 1H), 8.2 (d, J=2.3 Hz, 1H), 8.3

(m, 1H), 9.4 (s, 2H), 10.0 (s, 1H), 13.8 (s, 1H).
ESIMS (m/e, %): 366 [(M+1)*, 100], 368 [(M+1)", 35].

HO_ O
H
N\(\N o
0

2-(2-(2-ChIorophenyl)pyrimidin-5-ylamino)-5-methy|benzoic acid

Example 93

25

A. tert-butyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate
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2-(2-(2-Fl uorophenyl) pyri m di n-5-yl am no) - 5- net hyl benz
W@r@Aazict WO 2009/ 021696 PCT/ EP2008/ 006573 - RQBEPR008/006573

Tert - but yl

2-(2-(2-fluorophenyl)pyri m'8| n- 5-yl ani no) - 5- net hyl benz

e e LA

stamhg vith termneita 28 \QI4(rﬂménlmeﬁl a@d pegmgpiadmat (0. 74 mmol 0.165
Interrredl ate 39 (1.42 mol, 0.466 5 9). ESI/M5 (me,
)9 : 380 [(M+1)+, 100]. B.
IQSWMS((WEEI%J)CB%HMHW,)MLiachMMMF)*-, $bRn no) - 5- net hyl benz
oic acid Obtained (0.060 g, yield 63% follow ng the
procedure described in Exanple 63 (step B) 10
B! ar2-{@-chidropReriyl jpyripidin-5-ylamino)- -5-methylbenzoic acid

| uor o di n- 5-
o éé?&ssweapé’f% ot {PebrPeetiute FRGDER1 1 EBd B der ®
tar_l'mg wittertblity! Z-(2(Z-ohlofophinyl)pyBmidin-5-Ylanfino)&-Methylbebzedte (0.203
8.8 (s, , 9.7 (s, 1 H. ESI/MS (me, %: 324
9. ¢epMeD. 100]. 15 Exanple 91 HOOH \ N)~---NF F
& ﬁlM#(:ﬁ)oEMﬂk ms@h&m 3 3/ BHLI T3 B, YEAiHE PHS- T8 (thy2He 7.6 (m,

nzoi ¢ aci
Hehy 172, é"'()27é(ﬂlﬁ)u%%ﬁf?éﬂy?%ﬁfﬁ"& 12361 no) - 5- met
Bylenzpatos) 34y mechdd), 333+ 1)%is6).d 48% fol | owi ng
the procedure described in Exanpie 57 (step A
starting wwth Internediate 51 (0.76 mmol, 0.156 g) and

Exérﬂb%rﬂ?d' ate 10 (0.76 mmol, O 150 g9). S 1H NWR (300

MHz, CDCl3): 1.41- ],,46,““ 2.32 (s, 3H),

4.35-4.42 (q, 2H) - 25 03(m 2H), 7.21-7.27
(m 1 H, 7.30-7.34 741744(d 1 H,

7.63-7.67 (dd, 1 . N1 H§ 8.64-8.66 (d, 1
H, 9.50 (s, 1 H. VS Oy [ (Mrl)+, 100].
B.

2-(6-(2,6-Difluorophenyl)pyridin | anmi no) thr‘I?Se .
5-Metbyle2-(& metisy- mmyﬁ@é!d(rm-{reert@nvvpé?wlww"f a?ﬁwf benzoic
aclIdhe procedure described in Exanple 57 (step B)

Sstarting with ethyl

Obesif (O56.alyield 29 % babiong S3e Praperiuse gpseribREjn BxampIRFREAMIng
wﬂﬂ%ﬁ@ﬁﬁeoﬁ&e 153%0.%4 mmol, 0.100 g) and 3-(pyrrolidine-1-carbonyl)phenylboronic
acid (0.37 mmol, 0.082 g).
& "H NMR (300 MHz, DMSO-ds): 0.59 (m, 2H), 0.69 (m, 2H), 2.25 (s, 3H), 2.31 (s, 3H),
2.87 (m, 1H), 7.27 (s, 1H), 7.51 (td, 1H), 7.59 (s, 1H), 7.67 (d, 1H), 7.75 (s, 1H), 7.83
(d, 1H), 7.98 (s, 1H), 8.39 (s, 1H), 8.49 (s, 1H).
ESI/MS (m/e, %): 402 [(M+1)*, 100].

0. OH
N
\(;NKO/?LA
7 N
H

2-(6-(3-(Cyc|opropylcarbamoyl)phenyl)-5-methylpyridin-3-ylamino)-5-methy|benzoic

Example 95

acid
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0.36 mmol ). WD 2009/ 021696 PCT/ EP2008/ 006573 -126 8

1H NVR (300 MHz, DMSO-d6): 2.25 (s, 3H), 7.14-7.32 (m
W@R)09/0716461- 7. 54 (n1 2H) , 7 71-7.72 (d, 1 H), FCTBP20§M6573

(m 1 H), 8.54-8.55 (d, ESI/M5 (ne, %: 341

[ (M+1) +, 100]. 5Exan‘p|e9 OH \ NI ~-NC N

Obéﬁ%ﬁz(él%ég:glc}%ral% Al%&yfoﬂm Eé meddrgce%'u}’é GEUCRBd Py T P B S Biérting
wit*/bﬁérw@a(e?ei ©.8h h%aig L)) %nd %—myalbnmybzamamw))phﬁrryib@ronic
tai ne 210 g, yield 729
ac"?@[?@ Z'}fﬁ?f g)r ocedure descr |( bed i ngExglrrSI e 57/%st ep
?\)H NMF&(:JUO”@HZVI DM S Ondil: r 1@ (navt4H) 23 25 (s, B61) n2vd4 (s, @HQ,(IQ3%-)3 48 (m,

n I nt er I

ik 220 a6 3 w210, 406 g PRy sl g2 . 1)
F882s02ﬁQth(gphﬁnyl)pyrlg1d|n 5-yl ani no) - 5- cycl opr opy

en 170 g, yield 81 9
F%VM%\M‘"&@%/C%QQE@L% go kescri bed ?/n Exanpl ?57 (step

starting wth nethyl
2-chl or ophenyl ) pyri m di n-5-yl am - b5- I

EX?'B% te (0.210 g, 0.55 mol). éleer\]/(F)e)(sogy(l\:/kEPmpy

DVMSO-d6): 1.2 (m 2H),HA. 5o(m 2H), 2.5 (m 1H), 7.8
(dd, J=8.6, 20 2.3 Hz, 1 H)

.9 (d, J=8.6 Hz, 1 H),
8.0 (m 2 H, 81 (m 1 %Egﬁnd, §=2.3 Hz, 1 H),
8.3 (m 1H, 9.4 (s, 1 o)@&H), 13.8 (s, 1

H. ESI/NS (me, % /466 [(M1)Y, , 368 [ (M) +,
35]. Exanmple 93 HOO HNc¢ | NN 25

5 (%ycqurgﬁ&%kf ?ﬁ{?@@ﬂh‘aﬁyﬂbﬁﬁrﬂldﬂn B:YarRifo)PenidREiay | benz
Obgairtei (02401, Meimﬂé’hw)lwng thedpriecgiuge dasqibpd 1 RAMe §8starting
wﬂR‘%tgrmeduate 39 (1.01 mmol, 0.255 g) and Intermediate 8 (1.47 mmol, 0.261 g).
"H NMR (400 MHz, DMSO-ds): 0.6 (d, J=5.1 Hz, 2H), 0.9 (d, J=8.2 Hz, 2H), 1.9 (m,
1H), 7.2 (d, J=8.6 Hz, 1H), 7.3 (m, 3H), 7.5 (m, 1H), 7.7 (s, 1H), 8.0 (t, J=7.8 Hz, 1H),
8.8 (s, 2H), 9.5 (s, 1H) 13.2 (s, 1H).
ESI/MS (m/e, %): 350 [(M+1)", 100].

HO._ O
SN CFs

5-cyclopropyl-2-(2-(2-(triﬂuoromethyl)phenyl)pyrimidin-5-y|amino)benzoic acid

Example 97

A. Methyl 5-cyclopropyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-
ylamino)benzoate
Obtained (0.290 g, 34% yield) following the procedure described in Example 22 (step A)
starting with Intermediate 17 (1.89 mmol, 0.660 g) and 3-(trifluoromethyl)phenylboronic
acid (2.89 mmol, 0.550 g).

ESI/MS (m/e, %): 414 [(M+1)+, 100]
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WO 2009/ 021696 PCT/ EP2008/ 006573 -127 Oobtai ned (0. 203

g, yield 69% follow ng the procedure described in
WEWILIS7 (step A) starting with intermnmedi aP&l/RBB2008/006573

(0.74 mmol, 0.200 g) and Ing medi ate 11 (0.75 muo!,

0.165 g). ESI/M5 (e, g% [ (M) +, 100], 398

B. %—‘:wﬂgér%ﬁ’%]-(g dﬁz ﬁ'tsor?/l}nlemy d)phegyl y;ryrlmldug-S glamlr]qo)ber:ezr?é% acid

Obfained (0 d6Tigt pickiedB%)Tollsdng)theyiretagiugerdyscribed mneg*ptqﬁ%? (step B}
sta&pg ﬁ%?n:r{r\gthgﬁf-g; pergpyIQ-&%W#ISO%%e(M)SRe@)pyr%i@lm £Ng
ylaminbfben2eatt (0260 ged Bk npyel).ni di n- 5- yl anl no) - 5- et hyl

TSR otk s IR 1% By LR o7 o

2H)2H7763(hmsH)1881xs 2THY9.61(3, 11H)-|) 7 8 (s, 1 H), 8.8
ESI/ M5 (e,
%é@"?((mﬁ)é) 49@6@”% §0§ m1)+ 35] Exam(JI e 94 .+
nuH NO | / V 15 5-Methyl
-2-(5-met hyl - 6-(3-(pyrrolidine-1-carbonyl)phenyl rid
Ex?’HP%%Hm;m no) benzoi ¢ acid Obtained (0. %S%Dg, g;i Ze%
39% followng the pr
starting wth Internedi
and 3-(pyrrolidine-1-c
(0.37 mmol, 0.082 g).
(m 2H), 0.69 (m 2 .31 (s, 3H),
2.87 (m 1 H), 7.27 (s, : , 1 H, 7.59 (s,

0 (2.8 rl-5- §é’| (d 1H,
5 C}( g%drgéyp{ (2,‘_? toél @J .?.?n % ﬁjrn nl:)ll)'gnz ?c d % ol 1M
(me, 9%9: 402 [(M1)+, 100]. 25 Exanple 95 OCHHIN
A. ﬂethyl 5-cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoate
Obtained (34% yield) following the procedure described in Example 22 (step A) starting

e described in Exanple 83

7 (0.31 mml, 0.100 g)
oron ic 20 acid
, DVMBO-d6): 0.59

with Intermediate 17 and o-tolylboronic acid.
ESI/MS (m/e, %): 360 [(M+1)+, 100]

B. 5-Cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoic acid
Obtained (77% yield) following the procedure described in example 22 (step B) starting
from methy! 5-cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoate.
'H NMR (200 MHz, DMSO-ds) & ppm 0.6 (m, 2H) 0.9 (m, 2 H) 1.9(s, 1H) 2.5 (s, 3
H) 7.2 (m, 5H) 7.7 (d, J=2.0 Hz, 1 H) 7.8 (m, 1 H) 8.8 (s, 2H) 9.5 (s, 1 H)
ESI/MS (m/e, %): 346 [(M+1)+, 100]

Example 99

2-(2-(2-Cyc|opropoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid

A. Methyl 2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-y|amino)-5-cycIopropylbenzoate
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N H 2-(6-(3-(Cyclopropyl carbanoyl ) phenyl)

-5-net hyl pyri di n-3-yl am no) - 5-net hyl benzoic acid WO
WQod9NEe696 PCT/ EP2008/ 006573 -128 Obt ai ned ROI/BBB0§006573

yield 44% follow ng the prqg dure described in

Exanpl e 83 starting | | ﬁ .0.31 m~y g\, a..

Obtalrﬁ:a(%%?% ya%éf)cf&mﬁﬁéﬂ'%roc éﬁé Bé‘é' int B (é‘@?&éﬂ%’k\?&t@mng

ar \/ aCI
wﬂtOlrﬁ)a'ﬁheg)ate 7 2hH KRMEBB0e &912 DI\/BO d6) 1.84 (m 4H),

2t5§lﬁ§18 (%T%’% 4555&6%1)%’1?&] 3.39:3, 4f3 (m, (5m4H)2,H) 7.27

775(s 1H, 7.83 (d, 1 H ,798 (s, 1 H, 8.39 (s,
B. ’}_]&#_%Z-ﬁ o/pwgpﬂkpfq?)yrﬂﬁi h-6Nidrhifr0) 5 ctoprop FiBhoitGicid
Ob&reﬁqu%rmg) folloviiflg (- procexiune Hesoyibye v examplen23 (siemP) sarting

w52 S G AoR  d  P S ke

| Nt By NRIR aoe B9z, (OMSQ-Dey ppnﬁ)OBE(& §)H)ain@l (it HI) Feisat &) 7.1 (m,

(1435 41812 g Bhog S5 S0 Wits BRI e s os

1H)H72(d J=8.6 Hz, 1 H), 73(m 3H), 7.5 (m 1

Eg%"’@ ((Tge]"/i%si@ﬂi% 1°6h7 ; S lvg)’(mg 80/<§:S’350
N N

[(|v++1)+ 100]. Exanple 97 HOOH N'NCF3 IN 20

Example 100
HO.___O
T
X \N
ST

5-CycIopropyl-2-(2-(2,5-diﬂuorophenyl)pyrimidin-5-y|amino)benzoic acid

A. Methyl 5-cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)benzoate
Obtained (62% yield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and 2,5-difluorophenylboronic acid.

ESI/MS (m/e, %): 382 [(M+1)+, 100]

B. 5-Cyclopropyl-2-(2-(2,5-diﬂuorophenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (88% yield) following the procedure described in example 22 (step B) starting
from methy! 5-cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)benzoate.

'H NMR (400 MHz, DMSO-de) 8 ppm 0.6 (m, 2 H) 0.9 (d, J=6.7 Hz, 2 H) 1.9 (s, 1

H)7.3(m,4H)7.7(m,2H)8.8(s,2H)9.5(s, 1H) 13.3 (s, 1 H)

ESI/MS (m/e, %): 368 [(M+1)+, 100]

Example 101
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5-cycl opropyl -2-(2-(2-(trifluoronethyl)phenyl)pyrim di
n- 5-yl am no) benzoic acid A Methyl

WG2wy02isps opyl - 2- (2- (2- (trifl uoronet hyl ) phenyl PEI/EP200$I006573
n-5- ylam no)benzoate 25 Chygyned (0.290 g, 34%yiel d)
foll ow ng the procedure descrl bed in Exanple 22 (step

A) starting with | ntgr iate 17 (1.89 mol, 0.660 g)
and 3-(trifluoromethyl)phepyl boronic acid (2. 89 mmol ,

0.550 g). ESI/MS (nle, 24 Ni4xf(Mel) +, 100] WO

2009/ 021696 PCT/ EPWS?% -|12? B..
5-cycl opropyl -2-(2 rifluoyo ) phenyl ) pyri m di
n- 5-yl am no) benzoi ¢ acid btai ne .167 g, yield
63% followi ng the procedure described in exanple 22
(step B) starting from nethyl

5-cycl Iopr.opyl -2-(2-(2-(trifluoronethyl)phenyl)pyrim di
sJipribl LGRSl R Ao e
A. Wethyl 5kdycloBopyt-2-(2(2:8-diflrophenyligyrigigdineS-ylapipp)bpngoate
Ob&%\q%?ﬁo/w[?e%% f'f\:/??%% The fi@a'ceﬁf?g dbSd¥Ld T e Bie 2548BP S starting
wntBJ@Mam;tepyIanﬂ-Z(:Qdiﬁuwroblyér[yjhdrmi@aﬁd5 yl ami no) benzoi ¢

ac' gz?ﬁ}f'gwg’ﬁ /§3P§ [t 1Ioogfrl m di n-5-ylamin o)

benzoat e Obtained (34%yield) follow ng the procedure

o SSSE Py BTl SR e pingoi i
ObWined3@CA jlem)li)o*owmg(tl}e Bfocedure described in example 22 (step B) starting
o rHEPERRE G172 SRt Sy peszsie
desﬁ-ﬂ NIMRI (300 M2 RIS 022;) § ppey0.8 \ms2 Hi) ﬂ|9n(gw 224) 1.946m 1 H) 7.3 (m,
met
- c?i’bgp@ g'ﬂxy1| HH'( 4dgd7%} VF’p{/w r7r18cﬂ“n-1 éj)yq.% o'-;)ben Oat
. ' HSMMB ((280% M358 [+ d8)0] S ppm 0.6 (m 2 0.9 (m
2H 1.9(s, 1H 2.5 (s, 3 H 7.2 (m 5H) 77(d

J=2.0 Hz, 1 H 7.8 (m 1H 88 (s, 2H 9.5 (s, 1H
Exadpldoz me, 9%9: 346 [(Mrl)+, 100] 25 Exanple 99

Ho.___O
N
SN
T/

2-(2-(5-Chloro-2-ﬂuorophenyl)pyrimidin-5-ylamino)-5-cyc|opropylbenzoic acid

A. Methyl 2-(2-(5-chIoro-2-ﬂuorophenyl)pyrimidin-5-y|amino)-5-cyc|opropylbenzoate

Obtained (70% yield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and 5-chloro-2-fluorophenylboronic acid.
ESIMS (m/e, %): 398 [(M+1)*, 100], 400 [(M+1)*, 35].

B. 2-(2-(5-ch|oro-2-fluorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic
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HOOH NNO N

2-(2-(2-Cycl opropoxyphenyl ) pyri m di n-5-yl am no) - 5- cycl
wopropyiehenzoi ¢ acid A Met hyl PCT/EP2008/006573

2-(2-(2-cycl opr opoxyphenyl )@é%lm di n-5-yl am no) - 5-cycl

opr opyl benzoate WO 2009/ 021 PCT/ EP2008/ 006573 -130

oo 5, B NS MR s s
frOng?thY‘ 2e(2r(B etihinre-26RuordgBeN WD Y (imidin-594amingRS-yqiemrpaylbenzoate.
2. (B RURGEPAIE PSRN PRBAS (7 H.80/mafi 2l o 72 00

opr g48/6, 0 Ha| ¢ HAFi4d(m, CoraT. B¢, ( FBFoR/fde=D.0fHal Nl d)i8(h(dd, J=6.7,

SRR AR g (o0 0

2- ( BSRsquae,opy: 32 XovpHgn DY $86 ftMdil )i 36lyl ami no) - 5- cycl
opropyl benzoate. 1H NVR (200 MHz, DMSO-D6) 5 ppm 0.9
(m 8H 1.9 (m 1H 3.9¢(s, 1H 7.2 (m 1H 7.3
Exémple1dd 7.4 (m 2 H) 7.6 (d, J=7.4 Hz, 1 H 7.7 (s, 1
8.8 (s, 2 H 9.5 (% d01H ESI/M5 (me, %: 388
é(gll)Jr’ 100? EE(arrpIe YOO HOHcN F N 15
- Cycl opropyl - 2- (2-( 2, 3 h I rimdin-5-yla
m no) benzoic acid A AP )Py g
5-cycl opropyl - 2- (2- (2] I f| Uovo [)pyrimdin-5-yla
m no) benzoate Obtained (62% vyi el ol | owi ng the
procedure described in Exanple 22 (step A) starting
20 with Internmediate 17 and 2, 5-di fl uorophenyl boronic

S ST o RSy A i Boargpc o,

m no) benzoi ¢ acid Obtained (88%yield) follow ng the
A. %ﬂ?@gﬂﬁﬁr&gﬁ@ili-r?.'-(a-qg-(frmu%?f@lm{rﬁll)gﬂeﬁﬁsﬁ?in%ilﬁts@'ﬁhﬁﬁ)benzoate
Obfiainga:(86fk Yipld) followipg iz Brogedura deefsiven y1 §FRAMRIE FHLING Vit

5 400 MHz, DWVBO-d6) S 0.6

|ntgﬂn}}b‘2ﬂ%$3¥%§§ﬂﬁ%§#ﬂ§7ﬁ?* 1.9 (s, 1 )H) 7.pgm(m 4(Ln|)

7.7 (BRINS H/eBYQ: 388 [(M+H), WO} (s, 1 H) 13.3 (s, 1 H)

ESI/MS (me, %: 368 [(Mr1l)+, 100]

B. 5-Methyl-2-(2-(2-(triﬂuoromethyl)phenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (88% yield) following the procedure described in example 36 (step B) starting
from tert-buty! 5-methyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)benzoate.

'H NMR (300 MHz, DMSO-d¢) & ppm 2.3 (s, 3 H) 7.3 (s, 2 H) 7.7 (dd, J=7.8, 3.7

Hz, 1H) 7.8 (s, 3H)7.9(d, J=8.2Hz, 1H)8.8 (s, 2H) 9.6 (s, 1 H).

ESI/MS (mle, %): 374 [(M+1)", 100].

Example 104

5-Cyc|opropyl-2-(2-(2-ﬂuoro-5-(trif|uoromethyl)phenyI)pyrimidin-5-ylamino)benzoic

acid
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30 Exanple 101 WO 2009/ 021696 PCT/ EP2008/ 006573 -131-
HOOHINFF N\

WG2W90r1epF opyl - 2- (2- (2, 3-di f | uor ophenyl ) pyri m RBCHEB209$/606573
m no) benzoic acid A Methyl

3-
5-cycl opropyl -2-(2-(2, 3-di fl uorophenyl ) pyri m di n-5-yl a
m no) benzoate 5 Obtained (71 %vyield) follow ng the

procedure described in Exanple 22 (ste starting
A. Mithigl smyem;dm(m-fmm-cnfﬂwnomtquﬁémnyﬁavem'@n-5-
yla "9 ESIa/I\/S(rﬂe 9% : 382 [(M+1l)+, 100] B.

%'.-'E B?'&)Qr (S%yl 2-(2-(2,3-difl uorophenyg pyrimdin | a
Obtained &7 il d) falikiwind e@isocedneidgsaabed/indtx@npie P2 (ﬁkﬁm@ystaﬂing

witripmgeg&lfeﬁlg?e #J'; gH;? I;ahllc{@ ﬂnflﬁbr&%@t‘ﬂpll)&e%glbgﬂnﬁ)oac@
5- cE&IVMSr(mtg{I%)MQQ[(M%B 403! uor ophenyl ) pyri m di n-5-yl a
m no) benzoate. 1H NMR (200 MHz, DVMSO-d5) S ppm 0.6 (m

2H 0.9 (m 2H 1.9 (m 1 3 5
B. $5iCyclopréplyi- 2]-(:2(29ﬂlﬂzrp-ﬂ:(tﬂmumwgblqthyl)géq%yl)syarl;b(lgln -5 |(_|)m !

ESI/ M5 (T 0
y'a@%‘ﬁé?%z%;% o H N(Nle: 60368 L(M-L)=, 100] 15
Obired-(45%0fidIdy fol@ving therptasiuge Yeseribed i exappla 2 stry) Blstarting
ko SR BRSPS 2 P G e
ylammoqnynapatlebenzoat e (bt ai ned (70% yield) follow ng the

Pr o FEKEE AIBS 1. RSO0 IS B (f. 48 6B (), 238 (RO 1y 7.2 (e,

5 chigr @ 2+ uen apheny+&6Hani &) &E @, 18D 7.KEd, (&) Hayt H) 7.9

2l Lk s S SR P g2 Bt a2 1

ycl esrlms_\,(hb@r%pms [(M+1)*, 100].

HO o]
&
| N CF;
%

5-Methyl-2-(6-(2-(triﬂuoromethyl)phenyl)pyridin-3-ylamino)benzoic acid

Example 105

Obtained (9% yield) following the procedure described in example 1, starting from
intermediate 52 and 2-chloro-5-methylbenzoic acid.
'H NMR (300 MHz, DMSO-de) 8 ppm 2.3 (s, 3H) 7.3 (m, 2H) 7.4 (dd, J=8.5, 1.9
Hz, 1 H) 7.6 (d, J=7.3Hz, 1H) 7.6 (t, J=7.3Hz, 1H) 7.8 (m, 3H) 7.9 (d, J=7.7 Hz,
1H)8.5(s, 1H)9.7 (s, 1 H).
ESI/MS (m/e, %): 373 [(M+1)*, 100].

Example 106



WD 2009/ 021696 PCT/ EP2008/ 006573 -132 (bt ai ned (45%
yield) followi ng the procedure described in exanple 22

W@ 2100/0218Y6 st arti ng from net hyl PCT/EP2008/006573
2-(2-(5-chl oro-2-fluorophenyk)pyrim din-5-yl am no)-5-c¢
yc! opropyl benzoate. 1H NVR (400 MHz, DMSO-d6) S ppm

~y5 2.7 Hz, 1 H 8.8 (s,
ESI/MB (me, %: 384
anpl e 103 HO O H

5-Met hyl -2-(2-(2-(trifluoronethyl)phenyl)pyrimdin-5-y
| am no) benzoic acid A tert-Butyl

50'§lcm°ﬁr9 - 2(d-&-fidoro hbﬁi{l rﬂithbﬁ\m&)Bé/ﬂz)oﬁWétlm di n-5-y

["am no) benzoat e tal ne 86% ghfol lﬂ?ﬁw hsg é
Objainssdfioeyieldsielowiag thepragedise dederibed in O@Rlg § (starting from
mté%?\'é@faf@e% Qﬁc?miém@?%éé 13 Er m5=_‘d| ate 74 15 ES' IMS (e,

5 L5 (SHOWIRAGT My BMECHSA PAReT 0B By RHHO (5. 356 0 4fh 240 19 (.
0) bqg; gﬁct fly 7@k j=rarH4 8181% Vlﬁi 99:7 Bl oW)va7 trhe2 H) 7.9 (d,
proce escribed'in exanpl e go B) starting
fromJFéJﬁtszl]tryMBO(d J=7.8 Hz, 2H)85(s 1 H) 6 (s, 1H)

5 2% ju nmet hyl ) phenyl ) pyri m di n-5-y
E%Q%Eéﬁz’%a@é%%& ! Nlc\f/bR@l(BOO MHz, DMSO-d6) S ppm
23(3 3 H 7.3 (s, 2H 7.7 (dd, J=7.8, 3.7 Hz, 1
s, 3H 7.9 (d, J=8.2 Hz, 1 H 8.8 (s, 2 H)
10 Exgn’é’?e&’% . ESI/NMS (me, %: 374 [(M1)+, 100].
Exanpl e 104 HOO H N N 25 CF3
5- Cycl opr opyl - 2- (2- ( 2- f luoio- -\(t rifluoromnethyl)phenyl
)pyri m di n-5-yl am no) i ] adi d WO 2009/ 021696
PCT/ EP2008/ 006573 _- A

5-Cyclopropyl-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoic acid
Obtained (14% yield) following the procedure described in example 1, starting from
intermediate 50 and intermediate 12.
15 'H NMR (200 MHz, DMSO-dg) & ppm 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.3 (m,
5H)7.7(m,3H)7.9(m, 1H) 8.6 (s, 1H) 9.6 (s, 1H)
ESI/IMS (mle, %): 349 [(M+1)*, 100].

Example 108
HO.__O
N
SN OF
P L
L

20
2-(3',5'-Diﬂuoro-2,4'-bipyridin-5-y|amino)-5-methylbenzoic acid

A. Ethy! 2-(3',5'-difluoro-2,4'-bipyridin-5-y|amino)-5-methylbenzoate
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A. Met hyl
5-cycl opropyl -2-(2-(2-fluoro-5-(trifluoronethyl)phenyl
WO pyopjozdetlé n- 5-  yl ami no) benzoate Cbtai ned (47% BCEHER008/006573
foll owi ng the procedure desg kbed in Exanple 22 (step
A) starting 5 with Internediate 17 and

Obél_éelgl’@%%y?ei@ﬁ{%{%ih%@&%&@@@é&y b Ut pRE ¥ GetefrR) £Ring
witrstmgraeupit@man@ruern@iarw Gbro-5- (trifluoronethyl)

h A b ' id 10 Obtai ned
(b RTS. Py B Ry 0 ere described 1n-
exanple 22 (step B) starting from nethyl

. hyl
o SOG4 BRTIGES JphiRors Rt bt e )
Obiditied BNVEOyicle) f@lopma theqroegdupe Bpsanibed (mexample 21, (GtgmP) starting

fro}rh) 't_&yl (%r%( gqlu%o ;ﬁﬁr@gﬁhn’%% @@ mzmlb(aqéoa%es‘s gd v 1

J 5'HENMR @0BIMHZ, DISO-d4) § dpmEB-B(s13H).7. 21(0H)l—&39+z( 4 H)¥.4 (m, 1

s ety B s s LB TS & im 2P

5- MESHMB (m/e, %): 342 [(M+1)", 100].
-2-(6-(2-(trifluoromet hyI ) phenyl ) pyri di n- 3-yl am no) ben
zoic acid Obtained (9% yield) follow ng the procedure
Exampir1dged in exanple 1, starting from internediate 52
and 2-chl oro- 5- nepgyl genzm c acid. 1H NMR (300 MHz,
DI\/SOd6)8ppm2 73(m 2H)74(dd
J=8.5, 1.9 Hz, J=7.3Hz, 1 H 7.6 (t,

J=7.3 HZ, 1 7 9 d J 7 H, 251
: H) s(\lfﬁ \% x él,ﬁ%: 373 "

[ (MHL) +, 100] Exan'pl e 106 9/ 21696
PCT/ EP2008/ 006573 -134- HO 0 H N
5- Cycl opropyl - 2-(6-(2-fl uorophenyl ) pyridin-3-ylamno)b

2- (8?5 gé%claﬁﬁo%g%ﬁérﬂsgl)ﬁﬂénﬂ)ﬁyﬁhm3 HRniav)- Q-Gnéthﬂbenzmc acid

scribed in exa starting fr
Ohtmmezdr (8% vield) fptiowing ”FQWIPTQPW‘F gescriped in Example 4'starting with

Intermediate 13 and 3-(cyclopropylcarbamoyl)phenylboronic acid.
'H NMR (300 MHz, DMSO-ds)  ppm 0.6 (m, 2 H) 0.7 (m, 2 H) 2.3 (s, 3 H) 2.9 (m,
1H) 7.3(s,2H) 7.5 (t, J=7.6 Hz, 1 H) 7.8 (m, 3 H) 8.0 (d, J=8.8 Hz, 1 H) 8.2 (d,
J=7.7Hz, 1H)85(s, 1H) 86 (s,2H)9.7 (s, 1 H)
ESI/MS (m/e, %): 388 [(M+1)", 100].

Example 110
HO.__0O

ZI

SN OF

2-(6-(2,4-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (45% yield) following the procedure described in Example 4 starting with

Intermediate 13 and 2,4-difluorophenylboronic acid.
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5"H NWR (400 MHz, DWVMSO d6) 8 ppm0.6 (m 2 H 0.9 (q,

J=6.0 Hz, 2 H 1.9 (m 1H 7.2 (m 2H 7.4 (t,
WQ200902862¢ 1 H) 7.4 (t, J=7.6 Hz, 2 H 7.7 (m (Zr/EszUS/emsn

(d, J=86Hz,1l—|)80(d,1§78l—|z 2 H 85(s, 1

H) 9.6 (s, 1 ESI/ M5 (e, 331 [ (M+1)+, 100].

1o S g Bl 174 1401 A8

enonce@audJﬁoz aizned) 014G yHRHAR (§,01 Hpwi ng the

procedur e X le 1, startlng from

|nt%$'fM§?@?%%@oggﬁgWﬁ diate 12. 15 'H NWR (200

VHz, DI\/ISOd6)5ppm06(m 2H 009 (m 2H 1.9 (m

1 7.3 (m S5H 7.7(m 3H 7.9 (m 1H 86 (s, 1
EXEHP;%W(S 1 H ESI/MB (me, %: 349 [(M1)+, 100].

Exanpl e 108 HO 0 HHoNRP N F 20

2-(3",5 -Difluoro-2, 4 bnpyrldm 5-yl am no) - 5- et hyl be

nzoic acid A Ethyl SN F

2-(3",5" -difluoro- bi pyr iAi -yl am no) - 5- et hyl be
D6573 - 135
ot ai ned (29% vyield) foll ow ng procedure descri bed
in Exanple 7 (step A) starting wth Internediate 10
and Internmediate 71. ESI/M5 (me, %: 370 [(M+l)+,
100]. 5 B.

2-(612,5- DlﬁuorlapfhbHW)er?dlﬂ 3hhﬁl¥ﬁd)cb meﬂrwbmndlm)elﬂ met hyl be
Nnzoi ¢ aci d Cbtain (51% yi el g% 8I l, o t|h§i rting with

OnfmpsaathieldLielvwa e ekt Bessiibed PEs e staring

Intérﬁ%@a?% hy Ia\nd 2,5- dlfluorophenylboronlc acid.

i f| uoro-2 b| pyri (-am noj ¢,
7ot BVIR ORWET SRS} S BRBG 48 S8 D 4
d

72%95&%;;91—%534 74(ml H 7.6

(d,
=2.5 Hz, 1 H 8.7
ESIIMS (mle, %): 341 [(M+1 100]

HO.___O
N
SNF
N

5-Cyc|opropyl-3-fluoro-2-(6-(2-f|uorophenyl)pyridin-3-y|amino)benzoic acid
Obtained (22% yield) following the procedure described in example 1, starting from

Example 112

intermediate 50 and intermediate 72.
'H NMR (200 MHz, DMSO-ds) 8 ppm 0.7 (m, 2 H) 1.0 (m, 2H)20(m, 1H) 7.1
(m,2H)7.2(m,1H)7.4(m,2H)7.5(s,1H) 7.6 (dd, J=8.8, 2.1 Hz, 1 H) 7.9 (m,
1H)8.3 (s, 1H)
ESI/MS (m/e, %): 367 [(M+1)*, 100].

Example 113
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10 ESI/MS (me, %: 342 [(M+1)+, 100]. Exanple 109 HO
OH N'NON H

wQ@2{08/0L189¢ Cycl opr opyl car banmoyl ) phenyl ) pyri di n- BE/ER20081006573
)-5-nmethyl benzoic acid 154ghtained (59%yi el d)
followi ng the procedure described in Exanple 4
starting with Intephed ate 13 and
3- (cycl opr opyl car banmolyl ) ghenyl boroni ¢ acid. 1H NMWR

(300 MHz, DMVBSO- d6) QA5 (m 2 H 0.7 (m 2 H 2.3
(s, 3H 2.9 (m 73|(s 2lH 7.5 (t, J=7.6 Hz,
1H 7.8 (m 3 H €07d J28.3 1 H 8.2 (d,

J=7.7 Hz, 1 H 8.5 (s, 1H 2 H 9.7 (s, 1 H

20 ESI/MS (me, %: 388 [(Mr1)+ [100]. ~Exanple 110 HO
OH NI INFF 25

5-rdeth§l-2-6-(2, Dbittifluomuieny|) pyjdined-ylagino)henzaiy agidret hyl be
nzoic acid Obtained (45%yield) follow ng the
procedure described in Exanple 4 starting with

A. tert-Buty Simethyl-2-(6+(2,3 5-#ifldiof o phenyfippriginsdhy lamip olasingoateD

009 P2008
Obé{gé(gg% %jﬁﬂéﬁg&?@ Agg%i}%d%s%%gd H-HP&S'}@ gé%osi“gﬁgﬁmg from
intém@diatg 15 andH)l ,2%4-Bifltdrobdnzng. Hz, 1 H) 9.6 (s, 1 13.2
(s, 1 H ESI/MS (ne, 9%: 341 [(M1)+, 100]. 5
Example 111 HOO H NNF /
2- (6-HSUMS Pnfel %91 445HEMy1)f pha0i.di n- 3- yl ani no) - 5- net hyl be
nzoic acid

B. 5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)benzoic acid

Obtained (66% yield) following the procedure described in example 36 (step B) startin

from tert-butyl 5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)benzoate.

'H NMR (300 MHz, DMSO-ds) § ppm 2.3 (s, 3H) 7.3 (m, 3H) 7.6 (m, 2 H) 7.8 (m,

2 H) 8.6 (d, J=2.5Hz, 1 H) 9.6 (s, 1 H)
ESIMS (m/e, %): 359 [(M+1)*, 100].

Example 114
HO.__O

zT
/
z
Q

z2_

5-methyl-2-(6-(3-(5-methyl-1 ,3,4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)benzoic

acid

A. tert-Butyl 5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)pyridin-3-
ylamino)benzoate
Obtained (74% yield) following the procedure described in Example 4 starting with

Intermediate 15 and intermediate 73.

o]
'Y
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otai ned (33%yield) follow ng the procedure descri bed

in Exanple 4 starting with 10 Internediate 13 and
wWQ2@9irfebaior ophenyl boronic acid. "H NVR (300 MMZI/EP2008/006573

DMSO-d6) S pp"" 2.3 (s, 3 l44g.7.4 (m 41 1) 7 .8

(iii, 4 H 0.6 (u, J=1.9 Hz, 1 H 9.6 (s, 1 H ESI/M

(me, %9: 341 [(M+1)+, 100]. 15 Exanple 112 HOOH N

--'NF F

5- Oy ESOPpID g, %)F443d N+ D80} 2- f | uor ophenyl ) pyri di n- 3-

yl am no) benzoic acid Obtained (22% yield) foll ow ng

t he procedure described in exanple 1, starting from .
B. Sanéthyk2-(@(B-ti-metyl-4iid-onadiarel-yhehery)) pyFidiavik viaroipo)benzoic
aciyrz, DMSO-d6) S ppm 0.7 (m 2 H 1.0 (m 2H) 20(m

7.1 (m 2H 72(m 1H 7.4 (m 2

Obtdined @4 ¥dyeldfellow@ng thelprpgedure Fgscribgd (rmxanlplep.@s @tg) @% startlng

rorh s b S ZE S A QB 2RI
ylaiirfo)bénzoate.
5-nmet hyl -2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylam no

)benzoic acid A tert-Butyl 5-nethyl
- 2- (B NVR B06- MIHszMSOeqlxhénptn)ZJ?(s i H]%ZSGjﬁ 3rtino3 ks @Adat. 7 (t,

desg?bi—k”?%i) T80 Iﬁ} tbéﬁg'ﬁsod“figﬁl}iﬂg.oﬁgi,gfn-%%‘ﬁi1H)s.s(d,

i nt gedrRdHzat ¢) BH am H) 2.64stT Hj | uor obenzene. ESI / M5

('”ngﬁ{ﬁs 2“4' 5’"& z"%}‘é’rﬁ). 9?bkr$8h§hy| )pyri di n-3-yl ani no

) benzoic acid Obtained (66%yield) follow ng the
Q e?ﬁe described in exanple 36 (star R) starting
t-butyl
5- et hyl - 2- (6- (2, 318 fl uor ophenyl ) pyridi n-3-yl am no
) benzoate. 'H NVR (30 l\/glz DVMBO-d5) S ppm 2.3 (s, 3

H 7.3 (m 3 H 7.6 SE.8 (m
= |\N
>

5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoic acid

A. tert-Butyl 5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoate
Obtained (64% yield) following the procedure described in Example 4 starting with
Intermediate 16 and pyrimidin-5-yIboronic acid.

ESI/MS (m/e, %): 377 [(M+1)*, 100].

B. 5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoic acid
Obtained (89% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoate.
'"H NMR (200 MHz, DMSO-dg) 6 ppm 2.3 (s, 3H) 2.4 (s, 3H) 7.3 (s, 2 H) 7.7 (d,
J=2.0Hz, 1 H) 7.7 (s, 1H) 8.5 (d, J=2.0 Hz, 1H)9.0(s,2H) 9.2 (s, 1 H) 9.5 (s, 1
H)
ESI/MS (m/e, %): 321 [(M+1)*, 100].
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152 H 8.6 (d, J=2.5 Hz, 1 H 9.6 (s, 1 H ESI/M

(me, 9%9: 359 [(M+1)+, 100]. Exanple 114 HOOH N \N
W@2WI/0AI96 20 5- et hyl - 2- ( 6- ( 3- (5- et hyl PCT/EP2008/006573

-1, 3, 4- oxadi azol - 2-yl) phenyl@gyri di n- 3-yl am no)

bgnzm c acid A tert-Butyl 5-nethyl

- 2- [ 6-,63- (5-nmet hyl - 1, 3, 4- oxadi azol - 2-yl ) phenyl ridin
Exa_rgpi(eglé%yl am no) benzoate Cbtai ned (74% yi) gl d) yf Z)FI}/ovvi ng

the procedure descH?Phef in Exanple 4 starting with

Intermediate 15 and ijntefnmedi ate 73. WO 2009/ 021696

PCT/ EP2008/ 006573 STMMS (me, %: 443

[ (M+1) +, 100]. B.

5-met hyl - 2- (6- (3- (5- et hyl - xadi azol - 2-yl ) phenyl

) pyridin-3-yl am no) benzoi c d ot ai ned (74%

yield) followi ng the procedure described in exanple 36

24@%&%‘!@"—’?&%&'%{ @'ﬂg%@ﬁ{'t@%u’h%%b 20152939y 1 phenyl

) pyridin-3- ylam no)benzoate. 10 1H NVR (300 MHz,

. PP G ERTfysrobppdel i Sy by s,
Obféairgéd (§n5% yield) féFFchviEgS H@lprécééééf?%soﬁd%i inla)ganm?g,?starﬁmg with
'nt?f'mw%}%?g 16%?%‘06'51‘&0@!};9%%8’%‘1%3' (o H N/a NN N

5-met hyl - 2- (5- net hyl - 6- (pyri m di n-5-yl ) pyridin-3-ylam

benzoj i )
2%%@&%«?@ %@ﬁwﬁﬂﬁivﬁﬁ% di n-5-yl ) pyri di n-3-yl ani

no) benzoat e

B. 2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (73% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate.

"H NMR (300 MHz, DMSO-ds) 8 ppm 2.3 (s, 3H) 7.3 (m, 3H) 7.5 (m, 1 H) 7.7 (m,
4H)86 (s, 1H)9.7 (s, 1H)
ESI/MS (m/e, %): 341 [(M+1)*, 100].

Example 117
HO.__O

ZT

F
2-(6-(5-fluoro-2-methoxyphenyl)-5-methy|pyridin-3-y|amino)-5-methy|benzoic acid

A. tert-Butyl 2-(6-(5-f|uoro-2-methoxyphenyl)-5-methylpyridin-3-y|amino)-5-
methylbenzoate
Obtained (78% yield) following the procedure described in Example 4 starting with
Intermediate 16 and 5-fluoro-2-methoxyphenylboronic acid.

ESIMS (m/e, %): 423 [(M+1)", 100].
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20 Obtained (64%yield) follow ng the procedure
described in Exanple 4 starting with Internediate 16
W@ pe0%6Peri di n- 5-yl boroni ¢ acid. ESI/M (m e, BQT/EBZY8/006573
[ (M+1) +, 100]. B. - 140 -
5-net hyl - 2- (5-met hyl - 6- (pyri m di n-5-yl) pyridin-3-ylam
no) benzoic acid 25 Ootained (89%yield) follow ng the

procedure described in exanple 36 (step B) star
B. 2{&¢h tlugtpr[o.bme)thoxyphenyl) -5-me ylpyrldln-3-ylam|no) 5-methv|genzmc acid

Obt 1@8 éﬂ?{‘;’ a?eﬂéﬁim{hegor&&é{uwaé’écﬂbéd il Q@M{dléiw(s%epfbmmng
frorhl}erEbutyl(% (6-6- ﬁhgorq—Zgngt@oxyphpy)myl)fs-ynqtt@ylpyr@wgg-glagyno)lé H)
behogte ) 8.5 (di =20 bz, 1 H) 9.0 (s, 2 H) 6.2
5 (s, 1 H 30 ESI/I\/B me, %: 321
[(MHlI)lMR (QOONHZADAZ_P@O%D&%BGZ P@T ED20D6 80HS78 (s, 3.2 (M, 2

%g @3 FPC’UO%E% 9 )(gy}rf* &1 % no) - 5- net hyl be

nzoESI/nasl(nh/éS %): 362 (Bt Y00].

2-(6-(2, 3-di fl uorophenyl) pyridi n-3-yl am no) - 5- net hyl be
nzoate Obtained (85%yield) follow ng the procedure
Exaraplerit8ed in Exanple 4 starting with Internediate 15
and 2, 3-di fl uoroph@gyl Jgoronic acid. ESI/MS (nfe, %:

397 [(M+1)+, 100]. By

2-(6-(2,3-difluorop k@i n- 3-yl am no) - 5- net hyl be
nzoi c_ acid Cbtaine 3%|e d) foll ow ng the
procedure describ M examfl e step B) starting

fromtert-butyl
2-(6-(2, 3-di fl uorophenyl) pyridi n- 3-
nzoate. 15 1H NMR (300 MHz, DMBO-d6)° S ppm 2.3 (s, 3

2- (&1)(4-3aﬂaa(rmylﬂ\érbylFS-ﬁw(thylpitrl&m -Fylan{inp)-5-methyidebzéic,acld
7 (s, 1 H ESI/M (rﬂe %: 341 [ (M+1)+, 100].
Exarrple 117 HOOH NN'O
A. 2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

Obtained (62% vyield) following the procedure described in Example 4 starting with
Intermediate 16 and 4-carbamoylphenylboronic acid.
ESI/MS (m/e, %): 418 [(M+1)*, 100].

B. 2-(6-(4-carbamoy|phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (78% vyield) following the procedure described in example 36 (step B) starting
from tert-butyl 2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate.

"H NMR (200 MHz, DMSO-ds) 5 ppm 2.3 (s, 3H) 2.3 (s, 3H) 7.3 (s, 2H) 7.5 (s, 1
H) 7.7 (d, J=8.2 Hz, 2 H) 7.8 (m, 2 H) 8.0 (d, J=8.2 Hz, 2 H) 8.1 (s, 1 H) 8.5 (d,
J=2.3 Hz, 2 H) 9.5 (s, 1 H)

ESI/MS (m/e, %): 362 [(M+1)*, 100].

PHARMACOLOGICAL ACTIVITY

Inhibition of human DHODH activity assay

DHODH activity and its inhibition were studied using a chromogen reduction assay with
DCIP (2,6-dichlorophenol-indophenol). The substrate oxidation (Dihydroorotate, L-DHO),
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2-(6-(5-fluoro-2-net hoxyphenyl) -5-net hyl pyri di n-3-yl am
WO pwpoBtepet hyl benzoic acid A tert-Butyl PCT/EP2008/006573

2- (6-(5-fluoro-2-met hoxypheryh) - 5- met hyl pyri di n-3-yl am

i no)-5- methyl benzoate 25 Obtai ned (78% vyi el d)

as Jv?l '?O(\.%éﬁgsﬁ'%}ﬁ r@c’f&%’gﬁl K%o%n%ﬁ@@ @;%@2) iscdepRIRb hefchromogen

nt er late 16 and
redEctfdnumrme.CBWmlab&?@WéhWSbBii A tosaef ehromagenepyarhancedqy 600 nm.

Enz_y%nfoé)érlgkr f's) (§ pl,lq(.)é pg mlﬁggﬂ)l%m%rg Wuggt%gc?@é@%ﬁ%%tes The
assdy (ext(fe (D0 (pl)@oﬂtair@dmmm €o@D, 180 pibt b AHEY120iM BOYP invihe

[ - 5- hyl ' ' j 779 0
s B B PEPE D San 0 TS bbb B g 00
and—”) ﬁéfﬂéét'oﬁﬂwpoﬁh@ MMHe&dompauhyd were dissolved in DMSO at a stock
(5-fl uoro-2-nmet hoxyphenyl)-5-neth rld n- 30y
Coﬂcﬁbt)'at@n@fﬁéﬁMyP'b%WfE?Qtaé et eR o8t AR i 1 6 1 M
N %én Cso é@bﬂéént?at%n(o‘?mrﬁmt'd} re%quﬁe& for 58%4bf irhiBitiéin 2

The—yeacp_zm wggmqtm{%d byo,gd I%ty\e[e(nmyand irm mcubf@edé)gg?r%pgn at room

rr%J]e tUQ erble r%ﬂuh’h‘% DC"P reductlon by countlng a decrease in absorbance at
(4- car banoyl
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Functional assay: Inhibition of lymphocyte proliferation

Peripheral blood mononuclear cells (PBMC) of healthy volunteers were prepared using
Ficoll density centrifugation. Cells were seeded at 1x10 % cells per well in 96 well flat
bottom plates in RPMI 1640 supplemented with 5% fetal bovine serum, 2mM L-glutamine
and penicillin/streptomycin. Then, PBMC were activated with 1ug/ml phytohaemagglutinin
(PHA, Sigma) and incubated with a dilution series of different concentrations of test
compounds for 3 days. After this period, cells were pulsed with 0.50Ci 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

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 4pM,

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 azabiphenylaminobenzoic acid derivatives of the invention are useful in the treatment
or prevention of diseases known to be susceptible to improvement by treatment with
inhibitor of the dihydroorotate dehydrogenase. Such diseases include but are not limited
to rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple sclerosis,

Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis.

Accordingly, the azabiphenylaminobenzoic acid derivatives of the invention and
pharmaceutical compositions comprising such compound and/or salts thereof may be
used in a method of treatment of disorders of the human or animal body which comprises
administering to a subject requiring such treatment an effective amount of
azabiphenylaminobenzoic acid derivative of the invention or a pharmaceutically

acceptable salt thereof.



10

15

20

25

30

35

94 9 95 12 96 10 97 9 98 12 100 38 104 21 WO
2009/ 021696 PCT/ EP2008/ 006573 -143 107 8 110 146
wWa1®9IB7169617 46 Functional assay: | nhibition BPET/EP2008/006573
| ynphocyte proliferation Peypygheral blood nononucl ear
cells (PBMC) of healthy volunteers were prepared using
Ficoll density centrifugation. Cells were seeded at
1x10 5 cells per well in 96 well flat 5 bottom pl ates
Theé azaRitiiengigrinabepptie aeiddedvatives obihe frveation gy s oRer gambined

wnt%%"a&lvgtc% %ﬁn?sa@qh@ ﬁ'Eétﬁ{e'nk ?ﬁ.&%@@kﬁ’&@/ﬁt&be JieBptible to
? t oh aerraéglutlnln
impré\émertiby treptreerd with@ndehibitoref the Qih reQiefatsdelydregenase.

di fferent concentrations of test conpounds for 3
days. After this period, cells were pulsed with 0.5"C
Th@eombmaﬂlonsfoftthe inventiod can lepliontiliy eompdse PrRYINRE additional active

subps ﬂcgg Ahke ich %“owﬁ tbe%p? Hééfﬁrlﬁﬁ'EE\Fe%trhéﬁtVo?%hﬁﬂnﬂﬂné ldlsb%es

count er val ue
|mrh0me amd:lhflamrtptnm dispasesc degtuctivaclorfer disarders, matignant neoplastic

d|5ﬁ§se% %@%é%m:s aged Eﬂgro‘é@ﬂg%irb‘?s%agé%taﬂa Mf@c\iﬁ)ﬂg 'd%@a&&aéuch as (a)

usi ng t | ess
Anti-TThIF -dlsEvinoPo aéral patibasigsrugh@s Inffiximak, ¢¢mélﬁ@mah pﬁ@fd

Goh@%aBM#a‘?ﬁﬁ;anba{ha“RMt o fmf?hﬁflﬁe*a' Molla-&nsrf EJJIﬁBnZW

ower t shown by these
Anhreenabblﬂe cblhneownIimh@s Nyzoritiine, Cyolephasphamidecand Azathjopirine, (c)

Ca|cur]'%' Prp-’i@ﬁlﬂhh&t%?sfﬂ% Eib'?éé%'iotn' INGibidH sB&PééE iGdbbfife Af

turnover, n particula ocytes.
Tagolimbeand BA- ah‘éfrynnalmtﬁdhmlfaz éﬂ)&y&lﬂoasygfé\aﬁe/gnmm lo8s ichtage

Ac%&gfgﬂéé (H]clgfreﬁaéj %?Jﬂ%ox nRE)*é%O)(IB %BF@Mb \/QfdpPSsﬁNQnH.%gy.h

seases € susce l'e to i nprovement by
Citncenh od L AR 75 ol batisstonss Airalh Hibd (G aihba Antagonists
sof PR IR P, YRR Aol (X e (v

Activatiph drgibitpres punhicisl Sulfasalarine ah@lgyr%tmn@’r @i lk-1 R%@@%M@Onlsts
su%%%%1 Rlléésmgrta %ﬁg%{Shg(gﬁbgtryéfé{nﬁg@,s(h?bhﬁ&&%f@étgmuctase (DHFR)
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Glucocorticoids such as Prednisolone, Methylprednisolone, Dexamethasone, Cortisol,
Hydrocortisone, Triamcinolone acetonide, Fluocinolone acetonide, Fluocinonide,
Clocortolone pivalate, Hydrocortisone aceponate, Methylprednisolone suleptanate,
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Pharmaceuticals, (I) B-targeted cell therapies such as BLYSS, BAFF, TACI-lg and APRIL,
(m) p38 Inhibitors such as AMG-548 (from Amgen), ARRY-797 (from Array Biopharma),
Chlormethiazole edisylate, Doramapimod, PS-540446, BMS-582949 (from BMS), SB-
203580, SB-242235, SB-235699, SB-281832, SB-681323, SB-856553 (all from

GlaxoSmithKline), KC-706 (from Kemia), LEO-1606, LEO-15520 (all from Leo), SC-
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connnwmrlsomteﬂ@ﬂd for eenaralg. BMyspeSRLSt ?%Omﬁéndr%tséﬂ‘ée“t'a'
ad@lridd: 'tlfaﬁﬁ tt@ﬁ:ﬁébﬂ{idﬁér&ﬁ tdid.ti s, ankyl osing
spon& yt { mul tiple sclerosis, Wgener's
granul omat osi s; syst emc |upus erythematosus,

On%se%z&ﬁ ﬁf tHe pré §%rﬂ Aticn r%s‘t@%f aﬁat of- pEHE‘c@hBF@ng an inhibitor of
ant I e

S SucC i Xi mab
theGéhydjbtpr.@tatmdefp/@ngﬁena@ pf Wﬁmnt'%@w%h‘dﬁ‘ msHuAtions fayo7

sm%tgnééb&%pk &%r%{ﬁg cﬁ\é%HHéﬁt%puse( H)cbrmgrr@h@rhﬁnth another active

tagonr s S suc tanerce t, Lenercept, Onercept
compdurﬁbwimen tbemeatroer)t octarmmaé@m |aﬁhrqtppp%)atlp ARPBYS: aﬁ%y'?S'ng
0 | ematosus,
spRy Sy it BIE e B By B DA e et i B e
psGéasisparsksatgridapimi st s such as Anakinra and AMG- 719 from
Angen, (e) Anti-CD20 nonoclonal antibodies such as
Ri t uxi mab, O aturmumab, Ccrelizumab, Vel tuzumab and
AnoiRer exesutiomaf the pressnt Pentioacensiste &f 3 pagkagepegprising an inhibitor

of 1HaNi @d?ﬁr&a%y@%g’ép@ééﬁoﬁtﬂ@m and another active compound useful in

the treatment of rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple
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Angen), ARRY-797 (from Array Bi opharma),

Chl or net hi azol e edi syl ate, Doranmapi nod, 25 PS-540446,
WBrMBIA8EI9 (from BVS), SB-203580, SB-242235, PCT/EP2008/006573

SB- 235699, SB-281832, SB-683823, SB-856553 (all from

G axoSm thKline), KC 706 (fromKem a), LEO 1606,

scipy WeGthsd dan SRS R e e s S casiand
arétﬁmms)ll%, RO 4402257 (all from Roche), AVE- 9940
(from Aventis), SCIO 323, SCl O 469 (all from Scios),

TA- 5493 (from Tanabe Seiyaku), and VX 30 745, VX-702
The ahérnfacemhddbﬁotmul)atlmﬂnaheorb/@npoﬂmd% prgisanteddn ypit dosage form and

map 58 Shtro s bR OB SITR Ve TR B A RSt

Activation | nhi bitors such as Sul fasal azi ne and

Forlrrﬁ.iﬁ'@h% %Pﬁ'ne e(nli‘ nv%ﬁ% faﬁ’lle%reor%%%ﬁ%l@ﬁﬁjo@\%ﬂe presented as

or s exat e terin and
dis€lietelii(d sucioas eamm ca&'@t@wableﬁlﬁ% CPQIBIFEPAZ@ ogdeteemingd
n ,
oo o FESp R Hig R ApokE orBilics” s BRbIBn P §Sygfension
an aquddustigtidam ab;onraﬂuebw Ilqmd oF aslag odi inywAtenliasiceraulsion or a
h [

walsFIR AU 8 Bisiofo e PR indtb@RRhapRRp bE T RAted i bolus.
eleatmiamedripaate.t he use of the conbi nati ons of the

invention in the manufacture of a nedicanent for the 5

treatnment of these disorders. Preferred exanpl es of
A syupHfortngatiahewidl ganeratiheonsist of a susnension jos solgtiest pfahe gompound or

Irﬁh nlr\rulrIIH l/rearlnn or watar with

sal 'E'I"’lhlrc’]ud éarr'?@%&a?ﬁﬁslgg?gﬁﬁp?ﬁé%{"g& 5, systgm c lupus
flawuyibd erredloging, agesbr i asi s and sar coi d03| s, nore

preferably rheumatoid arthritis, psori ati c 10

arthritis and psoriasis and nost preferably rheumatoid
Wrairé thei dommosifioe issiotthe oromipdaliets anyphatmaseviisaheariigfautitely used

the i.ny
forpiietnd SelsL Ay TBYori AL Dot EEfhefd of on Sathi R ke

mdgnesitraciteazatg, taty, gelating, sasacia ysteqris addaistasels lacteggsandessicrose.

| ozenges, controll ed-rel ease preparations,

fast-dissolving 15 preparations, etc); topically (as
A tebletmsy beimrderyt ompressiame, meiiding, @ﬁpa"s}ly vith ener s pre accessory

lnq%cﬁénts é’é’m*@kﬁgtla?l@ts(rﬁw’ﬁé’bﬂ%t@%ﬂfby do%ﬂr@é’s‘?ﬁd"rh% suitable machine

Fanuscu raveno I nhal ati on
the( antlvau@rqdng’ejmjerfreedloymgjptr@ AUChyagR gg\@@g Qgrgraré{leg::) optigpally mixed

wﬂﬁ r\/ceetrclﬁgrri)t%lﬁpqﬁerl &hﬁegﬁ Ilfb?lgmr@atsur‘f)&e lctife oft (ﬂ?persmg a?ent

or-o r'oor ot at’é ehydr ogenase o
Mduldedlta]blehstma}nbe anade mechhrag Incﬁasult@hﬁlm%rd"mev% mbduRs Sl s

pogﬁ%rleﬁ%ge gl nd ng%{'%gs\&?\gﬁt |'H§{t Ilblﬂd gh.fefrg am:é tablets may optionally be

coatedpostdredasd may dedernylated se @art@p@wdmsmw P'é‘?@éfeﬁed release of the

oncomni sequential adm nistration by the sane
acg\?e lggrgdﬂeﬁgﬁgn ™route. 25 One execution of the pr esent
i nvention consists of a kit of parts conprising an

L b {l H%fﬁ’nr r Qhatig Qﬁf%gtrn(&]@rﬁ% sulfontif8uitable,
Wh‘?{%rhet# g'quqc%otmé‘t' Bt ARG, & P
for example using the aforementloned carriers in a hard gelatine capsule. Where the
composition is in the form of a soft gelatine capsule any pharmaceutical carrier routinely
used for preparing dispersions or suspensions may be considered, for example aqueous

gums, celluloses, silicates or oils, and are incorporated in a soft gelatine capsule.
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si mul t aneous, concurrent, separate or sequential use

in conmbination with another active conpound useful in
wao b@opewas nent of rheumatoid arthritis, psori aeCTEP2008/006573

arthritis, ankylosing spondgbytis, multiple

sclerosis, Wegener's granul omatosi s, system c | upus

eryt hemat osus, 30 psoriasis and sarcoi dosis. Anot her

execution of the present invention consists of a
Dryirawider eorpesitionsi fagtoaisal defivery tethe lerg bhighaleHoR Mayr ot axample,

f rs of for example

i R g
laminateért aluminiurpdoih fertuse iman inhpler a1 ingylgtop djogyulations generally
con?%ﬁgcﬂowjgl’ mhvix thth'al%lt@n ¥né ngpggﬂtﬁgﬁhg frlk R4 QQ@@B@

sclerosis, gener’' s granul omat osi s,
powdep rese (qarmmrsub@tguge) spsiy ps [Bstase oR etar%Péeuoa&t%e isrpygferred.
h i
Eac91 (?arggﬁlf%eolﬂtchﬁ%%é ﬁ%gggﬁérg@%orn% Rg%\éﬁ %@ kYA Slegaorf eeach
thetapeamanpfacm\teengmdmuwmmanvedndhm actwetlm_redlent ] may be presented
”i) QL ﬁéh Fornmul ati ons of the present invention
Wl £5P tfs'or oral adm nistration nmay be presented as

di screte units such as capsul es, cachets or tablets

each [

T BaPl o 0P A LEBHER A8 cp BRIl oS (3549 lfion an
furthersinslpde soprassuriBdaompsitions inl the fare afia solution-oaguerension in an
meM?ﬁF% SH%F\ S%Ya?& o%élt)nangl h %Glﬁﬁdmlkm?cs{;@bﬁdr%ge%&p@nts such as
buffaasl aatisuictobighs, eemntyerdma@lr‘a dgentssand vigcesituapdifiing agestsewhich
mav hpy d%nlingM\mA:gnm%l\l general |y consist of a

“guspension or ‘sofution”of the compound or 15 salt in

a liquid carrier for exanple, ethanol, peanut nil,

ol i ve f -
Typleg! 48 8ufr|8énl gang téﬁ?&énﬁ%l %rrmpﬁhgﬁs c‘!&rﬁdrkhselalocﬁ%?gﬁt!dr?]ﬁl Jueous or non
aqm:e‘oua vebibleefor eaam ppreacrrnamemninmt letinnrdraasteoutars #1 e feragof a

| ations may be used. Exanples
8'f°atse@ ?é)sgéjr %gﬁgk h%g{b(?écﬁgjzo rmgne5| um stearate, talc,

gel ati ne, acacia, stearic acid, starch, |actose and

u { r
Prei%rgplg%ﬁeg c&né@st? iSh i s | Mmp?%sggg ?orm’ fo‘r?r%?grrn %ideféglg?ycapsule or
meteared eelnoenlthseC‘mﬂb\atettlsmtlerabh%ﬂ a;irwayteb@ snagpdesed by
[
The 'ﬁn'ﬁpoéﬁts of netrégtl'\ ﬁgta\%fv?ilﬁl:ﬁ Ebrle%u@?ict? a@ﬁeg% %%ﬂgﬁé%g e\i\fgct will, of course,
vargmamuhepartlowat active| thempyte @f aczﬁlnwtrtatlpra ths} sighigct under treatment
[ ting, surface active
an%ﬁw%ad ag‘@cngﬁasr |dﬁ%?%%§gtdtsg% F%h%%ét et s may be made by

nmoul ding in a suitable machine a m xture of the
Effgtig\%i%ro?gs %r%%?rlﬁ%ﬁglei{ﬁgh%agﬁg&f ?‘()Z‘r't])gp?@ %’%Yl\:}:eo? F&B‘lé?\t per day. Daily
dosagerreay berddminjstéredfimomabranerg traatments cpfpﬁ%ahhd'éio@l 1dw4dreatments,

pergtgant. E’Pefér%glyf fle8R55e Morddihts A8tdaMAnisRAIESHEYr thib€ b&iap:

When combinations of actives are used, it is contemplated that all active agents would be
administered at the same time, or very close in time. Alternatively, one or two actives
could be taken in the morning and the other (s) later in the day. Or in another scenario,
one or two actives could be taken twice daily and the other (s) once daily, either at the

same time as one of the twice-a-day dosing occurred, or separately. Preferably at least
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Where the conposition is in the formof a capsule, any
routine encapsulation is suitable, for exanple using
wWo b@atiepenenti oned carriers in a hard gel ati nBCT/EP2008/006573
capsul e. Were the conpositjggn is in the formof a
soft gel ati ne capsul e any phar maceutical carrier
%'m%% refét%gg %Oéf thé SB uQi‘ E'eot%kéﬁ ether at the same time.
ensi consi exanpl e aqueous 35
Pregerarbly, atdéast hws,emd ramrleupcdetablymﬂ ?mthQS weirld baagministered as an
ad 5ﬁjg‘g‘porated in a soft gelatine capsule. WO
i ‘021696 PCT/ EP2008/ 006573 -149 Dry powder
Th@tuttpwmgtprepwaﬂians forops ayalcitee s fasmylation examplesig by
r exanple, be presented in capsules
Cdm ges o%qfor exanpl e gel atine or blisters of
50,000 cepmntq:sl eacH coritziaing d 08 Imgofrfi-cxeldpovpy)-2H(Bmeatky-6-(3- an

i nhal t
i eioens s B4 403 (RPRIRIadient wiore prepared
acdonding twthetfollmwmm@rraulamn abl e powder base (carrier
subst ance) such as |l actose or starch. Use of |actose
is preferred. Each capsule or cartridge may generally
contain between Zg and 150 g of each therapeuti cally
active pmgred Al-termatitvety,—the rve
i ngr edi @ﬁﬁv Q?Fer%e)mbe presented wt hoajtk XCi pi entd.
10 Typi Qabtoe@mshydraﬁes for nasal deliMé&rKg i ncl ude
t hose rment g“eq above—for—inhatat+on—and—furthet
i ncl udd SRiA9R i chaxids conposi tions i 91K form of| a
sol ut i diCop s@uﬁpen& on in an | nert velikd e such ag
wat er Il v in conbination—w-th-converti

CLp-t—l—Q-n-a o1 OTl VAL L] \Y IIl.I UIIU.I
exci pi ¢ MagnesiuRT stearalsyf f ers, anti-micr 7 &8s, toni di ty
nmodi fyi ng-agents and viscosity nodifying agents whi ch
15 may hg nrimnictararl by nncnl pi inmr Typical
Pregedui® and transdermal fornul ati ons conprise a

Thé QBU@“lﬁb&@@nt@ﬂé@%e@thr@QQh a®Qurshssisvehbed @erd loaded into a
exanp ream . Oi | otion or paste or are in

suitable 'F‘Bﬁefnaﬁ‘t’ filled 'H@oﬁocaaqoegf'?ﬂ”gﬁaBF” ®pat ch or menbrane.
20 Preferably the conposition is in unit dosage form
Ie a tagl et, capsule or netered aerosol

C%@S'Tég HEXAMPRE 2at i ent may administer a single

50@06 @ablé'tbeea%ﬁlaéﬁialrﬁﬁg B@ﬁt@ cﬂcstmlepvdwpme» metre,qm(eed to
achi eve a thera ngtl C

IO RN AN AT R S R—

froﬁ\ﬂﬂbmu%wr@tfbﬁﬁmaﬁdhe subj ect under treatnent, 25 and
the particul ar disorder or disease being treat ed.

Ef fective doses are normally in the range of 2-2000 ngy
of aCtI\p@tWé’lg‘b%jj,@ﬁf per day. Daily desmgg may be
adm ni stered in one _or rmr_e_t__[_e_a_t_n:enfc oref erably
from 1 [Micreceystaingesidose per day. Prefleh3KG, the

active gL FRi&NL&o8E € adm ni stered onagg®kgtw ce 3
day. 30

Carboxymethyl starch 0.4 Kg

Sodium stearyl fumarate 0.1 Kg

Colloidal silicon dioxide 0.1 Kg




When conbi nati ons of actives are used, it is

contenplated that all active agents woul d be
WA wPered at the sane tinme, or very cl ose PGI/EPI9B8/006573

Alternatively, one or two aggyjves could be taken in

the norning and the other (s) later in the day. O in
Pm@glhger scenario, one or two actives could be taken
——ﬁmﬁte daily and the other (s) once daily, either at o
All theepoBlilesaneretiassedithraugh ascreerewitnae apetua pf @84nmgthen mixed in

o SG54 55858 RSBl tanoAet LIy et Ul s an

flat peedliedaiohyhes. The dfsintégratian time of {he datlet was Abekt 3 Bijstefer
at the sanme tine. Preferably, at |east two, and nore
preferably all actives would be adm nistered as an
adm xture. The foll ow ng preparations forns are cited
as formul ati on exanples: 5 COWOSI TI ON EXAMPLE 1
50, 000 capsul es, each containing 100 ng of
5-cycl opropyl - 2- (5- et hyl - 6- ( 3-
trifluoronethoxy)phenyl)pyridin-3-ylam no) benzoic
acid (active ingredient), were prepared according to
the following fornulation: 10 Active ingredient 5 Kg
Lact ose nonohydrate 10 Kg Colloidal silicon dioxide
0.1 Kg Corn starch 1 Kg Mgnesium stearate 0.2 Kg
Procedure The above ingredients were sieved through a
60 nmesh sieve, and were |oaded into a suitable m xer
and filled into 50,000 gel ati ne capsul es. 15
COVPQOSI TI ON EXAMPLE 2 50, 000 tabl ets, each containing
50 ng of 5-cycl opropyl -2-(5-nmethyl -6-(3-
trifluoromethoxy)phenyl)pyridin-3-ylam no) benzoic
acid (active ingredient), were prepared fromthe
follow ng fornmulation: 20 Active ingredient 2.5 Kg
M crocrystalline cellulose 1.95 Kg Spray dried
| act ose 9.95 Kg Carboxynethyl starch 0.4 Kg
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Sodi um stearyl fumarate 0.1 Kg Colloidal silicon
di oxide 0.1 Kg WD 2009/ 021696 PCT/ EP2008/ 006573 -151-

wor@oeeure All the powders were passed thr oughPGI/BEI08&006573

w th an aperture of 0.6 nm 4hen mxed in a suitable

m xer for 20 m nutes and conpressed into 300 ng

tablets using 9 nm disc angh ajigat bevel | ed punches

The disintegration tine of the tablets was about

i nud egmpgumfzfeowlemw@smrwgmmm(%menv%gf a pathological
CLAl Migition '%rcd?é‘%gﬁ%seéptfb@ {hReldrationOby iHhbitidh h@ehydroorotate
treatment or prevention of a pathological condition

or dietwdrogenasscepti ble to anelioration by inhibition

of dehydroorotate dehydrogenase 5 RO N&@ HN\ Gl

R3 R4 2 Rl wherein: Rl is selected fromthe group

consi sting of hydrogen aRaugN %ogen atons, C, _q

-OCtr-3i 10 alky!, C3-;4 ¢ c'd lky!, -CF3 and R2 is

sel ected fromthe group I ng of hydrogen atonms,

hal ogen atons and Cl4,; a yIRgroup, 15 R3 is selected
fromthe group consi f .- COORS, - CONHR5,
tetrazolyl, -SO2NHR5 /_ﬁﬁ\ll—lSOZRS groups, wherein

R5 is selected fromthe oup consisting of a
hydrogen atom and | i near ggr branched Cl14 al kyl groups,
R4 is selected fromthe group consisting of a hydrogen
art omand a Cl1.4 alkyl group 20 RO is selected from
"group consisting of a hydrogen atom and a phenyl
group, Gl represents a group selected fromN and CR6

V\'Eeus seﬂacﬁ% f'rosm %,‘eé &%8 gorﬁé’lﬁﬂb I'f]ﬁydrogen atoms, halogen atoms, Ci4

alkyl, C; 4 cycloalky!, -CF; and -OCFs,
R? is selected from the group consisting of hydrogen atoms, halogen atoms and C1.4

alkyl group,

R® is selected from the group consisting of -COOR?, -CONHR?, tetrazolyl, -SO,NHR®
and -CONHSO,R® groups, wherein RS is selected from the group consisting of a

hydrogen atom and linear or branched C.4 alkyl groups,
R* is selected from the group consisting of a hydrogen atom and a C,.4 alkyl group
R? is selected from the group consisting of a hydrogen atom and a pheny! group,

G’ represents a group selected from N and CR® wherein R® is selected from the
group consisting of hydrogen atoms, halogen atoms, Cy4 alkyl, Cs.4 cycloalkyl, C+.4
alkoxy, -CF3, -OCF3, monocyclic N-containing Cs.; heteroaryl, monocyclic N-
containing C;.; heterocyclyl groups and a Cq.1o aryl group which is optionally
substituted with one or more substituents selected from halogen atoms and a C4

alkyl group,

G? represents a group selected from:
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group consi sting of hydrogen atons, hal ogen atons, Cl4
al kyl, C3-4 cycloal kyl, ClL 4 25 al koxy, -CF3, -OCF3,

WOorRwooyshé c N-contai ning C5_7 heteroaryl, nonoRGUEP290$B06573

containing C3_7 heterocycl yhggroups and a C6_,0 aryl

group which is optionally substituted with one or

nore substituents selected from hal ogen atons and a

Cl4 alkyl group, 30 & represents a group sel ected

for carhyd\G€080) 2158BXPATIUBP2 MBRIENEHTS a C;.qgygloalky! group, a Ty
hydr anBy oup, a halogen atom a C3-4
cycﬂ@%&&ﬁ?ﬁﬁgﬁﬂpwaggzgméﬁﬁtxy group and - NRaRb, o
wheR%eiepredantsep€ esaiy! greupGndR sk kglectgd fopr agepurisonsisting of Ci

sel ect fr <ongl Bk f Cl1-4 5 al kyl

gr oﬁ%"gﬂod’ p('?%rg gﬁ%@%&j%ﬂgfévpg’gﬁoup, or Ra and Rb

t ogRet drer RWioghthehwitnther mitjegercatomte whighitaey anecajtaghed form a
attached f - [ i

et SHAEGA TS Pegtatall TAERe L in ofRUFRR) Eontaining one oxygen
at ostomsasaan adtiidnabmeteroattner oat om 10 a nonocyclic or
bicyclic 5 to 10 nenbered heteroaromatic ring

containing one or nore nitrogen atons which is
ept a Aabtytlis obsitydliated 10ymemieered heteraargrutia fingiearntaining one or

sel ect ed, from hal ogen .at ;
C34m8§?c’|‘"c5%$%?t?mé§9‘4°q‘c'§ c?ﬁgggﬁi'g%@,’ﬁh@%?y 5 %é&'s',‘ '%%bsmuems
- CONRYIRE fravindratogenRforas C Rallath €41 atkepe idenydligalkyl, Csy

sel ect ed fromhy en at bban b hed .

e O I s oNR' R SRR B Ry S fdgpndenty
t ogsdléreed toinrhydrogeniatorodmeaatrdmananeditls g lalkyhgrpupr @ 7 cycloalkyl
attached form [ o) ry Lt d-CH2) R NN s cted
ahesten or A R S8 O et iR fion e arg attagied
gr ofgpm\sigrolip bfoaptlaonal | y substituted by one or nore
substituents selected from halogen atons, ClL 4 al kyl,
hydr oxy, ClA al koxy, C3.4cycl oal kyl, C3-4 25

cycl oal koxy, cyano, -CF3, -O2F3;(CHHNR7RS,

oxadi azolyl, triazolyl, pyr#zolyl and im dazolyl
groups, wherein the oxadi azol'y; triazolyl, pyrazolyl

a I ; e optionally substituted by
C{ﬂ'ﬁiﬂem f;@fﬁ(;ﬂaggﬁf;&ﬁ%lo?él kyl group and wherein R7

and R8 are independently selected from hydrogen atom
ILRaear or branched Cl1_4 al kyl group, C3_7 cycl oal kyl
group, or R7 and R8 together with the nitrogen atomto

 a phenyl group which is optionally substituted by one or more substituents selected
from halogen atoms, Cy.4 alkyl, hydroxy, Cs4 alkoxy, Cs.4cycloalkyl, Cs4
cycloalkoxy, cyano, -CF3, -OCF3, ~CONRR®, oxadiazolyl, triazolyl, pyrazoly! and
imidazolyl groups, wherein the oxadiazolyl, triazolyl, pyrazolyl and imidazolyl
groups are optionally substituted by C,.4 alky! or C;.; cycloalkyl group and wherein
R’ and R® are independently selected from hydrogen atom, linear or branched C;.4
alkyl group, Cs7 cycloalkyl group, or R’ and R® together with the nitrogen atom to

which they are attached form a group of formula

wherein n is an integer from O to 3
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30 which they are attached forma group of fornula

/["(CH2)n wherein nis an integer fromO to 3 WO
WQo9INDBI696 PCT/ EP2008/ 006573 -154 or, & t OREI/AR2008/006573

with R6 fornms a non-aromatigggd 10 carbocycllc gr oup

or a 06.10 aryl group, 5 an t he pharnmaceutically

acceptabl e salts and N-oxides thereof. 2. A conpound

according to cl al m 1 wherein the pathol ogi cal

cam 6 togethen withi RPdares a hen-gedneaticds-«f earheevsbiuaneuaioga Ceroaryl

rthritis, psoriatic arthritis, ankyl osing -
gro?Bondl lytis, nmultiple sclerosis, Wgener's

granul omat osi s, system c |upus erythenmatosus,

ynd accordin

anf%% hgrc’rﬂ??%ﬂga"%%vﬁ rtéﬂlﬁq ?%d gex@gtg gr???r omthe gr oug

consi sting of hydogen atons, fluorine atons, chlorine

cat om?\ cfogﬁpomng %g%igmg'to Cafhn "’}lw lrein t@p%tﬁéi&%@:ﬂ|CBMlet|or‘?81ddlsease

nmpound accord one of
is steluetanfm d13ug1at¢|d|artbrnt‘m esmamlc RRthiitis, anlgy @dﬂ%@pq‘nﬂﬂ)\ﬁ‘lﬁt maltiple

r ou nsj st y
scifloge DR draftihars H/sHE LR EhFerhont Rest®e and
sarooido©$. t he preceding clains wherein GlL is selected
fromthe group consisting of nitrogen atonms, CCl, CF,
CH C(CH3), C(cyclopropyl), C(phenyl) and C( )
3. gr oup’scorﬁpomndcmp@drmg taclabm dm@ whereinR' éheelegted frem the group

corgsg%gg totﬁﬁ%o%eﬁ'a%né“@lﬁéﬁﬁéqat%s aﬁoﬁr%nﬂgﬁgrﬁrémﬁ\egéteﬁ'l@ dégalkyl

rogen atom a hal ogen atom
Ca_cyydla}!lﬂyk)dndgﬁﬁugrouas Cl 2 al koxy group and -NRaRb,
wherein Ra represents a Cl_2 al kyl group and Ro is
selected fromthe group consisting of Cl 30 2 al kyl
4. gr oupscamubuBll a2 cardiogry aGy ofe af thplpregeding<slaims wherein & o

selgftggi E&\&hggf[ &)%sigt at e@/(@&%@ﬁ 4}8%""9”@%@ LNS¥rRLRd a methyl

grdupt erocyclic ring optionally containing one oxygen
atom as an additional heteroatom WD 2009/021696
PCT/ EP2008/ 006573 -155 a nonocyclic or bicyclic 5 to
5. 10 netrbempalindetceordingdo@ny one phifersereding dfjmes ndeggin G is

selected from the group consisting of nitrogen atoms, CCI, CF, CH, C(CHj),
C(cyclopropyl), C(phenyl) and C(CF3) groups.

6 A compound according to any one of the preceding claims wherein G?

represents a group selected from:

 a hydrogen atom, a halogen atom, a Cs4 cycloalkyl group, a C..; alkoxy group and
-NR?R®, wherein
R?® represents a C,., alkyl group and R is selected from the group consisting of C;.
» alkyl groups and C;., alkoxy-C;., alkyl groups, or
R? and R® together with the nitrogen atom to which they are attached form a
saturated 6 or 7 membered heterocyclic ring optionally containing one oxygen

atom as an additional heteroatom,
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{,., iti whichis tit wO nitrogen matons W~
optionally substituted by one or nore Si.iSU,ien S

waedeoewes f rom hal ogen atons and Cl al kyl gr oupGI/EPZ08/006573

7

and a phenyl group which iﬁ gptionally substituted by
one, two or three substitue P2° sel ect ed fron1ha|ogen

t Cl al kyl| yd 4 I
ggzgs ”W@F%ﬁ? RE)R'()"VC"E)?[JEE% m?ﬁcléered &é a\ébrﬁlﬁc Ccoo %]n g ‘one or
OX aghicAfiPbyEn 6@ pdichibepsdrally bepstifut akiagbee of mibregrubsituents

IS O tlonally subst it ut ed g %ﬁg 4 aIkyI or a C3_7
cyc? %thTFO'@rr@lﬂge"m“M%q 2R THPSRS ar e

i ndependently sel ected from hydrogen atons, |inear or
branched C, 4 al kyl groups, C34 cycl oal kyl groups, or
Re"dnd R8 together with the nitrogen atomto which
they are attached forma group of formula N, HZ)n 15
\ wherein nis 1 or

or, &G together with R6 form?‘. a
ffona ah@mgrwpw'%\sw@éw"w SUBSHSE by one ey fhrgr Sifgiients

20 Zel@cts@ﬂeﬁa GRS r@,}élkyﬁ%ﬁdn@&ﬂ of. &Ih@-)(pr‘@E@dloamyl Css
clalnms wherein represents a se| ected fr
a hgxplealony YanP. -& - .sn@C%NBrF?J AP PUFgfr &uhﬁfe'” the

a ”‘SJ'(JHPS%N%WB’IS opRElly substited by é\bl\@élkﬁl Grlgd)- 7@7£fbﬁkyl group

6yrg{3ﬁ? \I?Yg,lg:e?rb% ?&Z%p g{]ﬂ |%&%nag€tly%ﬂ|lc)e gerd fjwp éy%ﬂg?n at pos linear or

opt b%éﬁédc?ﬁ&ﬁglg?éﬂp%dcm gblo@fk?l §16ups, WPRS B RP tagetriss with the
sel ected from

phen oup, whi ch

i s ojopematonytoswineh they eeriattaFhst é°"mt 9B %;P of fﬂ’ E'
substituents selected fromfluorine, chlorine,
met hyl, hydroxy, methoxy, ethogxy, isopropyloxy,
cycl opropyl, cycl opropyl oxy, /cya§dln- CF3,
- OCF3, oxadi azol yl and - CONRYR8 roups, wherein the
oxadi azolyl group is optional 'y substituted by a
mhBydin Bliovpr YO 2009/ 021696 PCT/ EP2008/ 006573 - 156
and wherein R7 and R8 are independently selected from
hydrogen atom nethyl group, isopropyl group
CYE | cPrbgaMéEr VEtHORDiors aMbnaarcmBi: Cogebduyclionarbup bha phenyl group.
nitrogen atomto which they are attached forma group
of formula //'(CH2)n

A compound according to any one of the preceding claims wherein G?

represents a group selected from:

e ahydrogen atom, a fluorine atom, a cyclopropyl group, a methoxy group, -NMekEt,

-NEt,, -N(Me)-(CH,),-O-CHs, 6-morpholinyl, azepan-1-yl and piperidin-1-yl,

e a pyridinyl, pyridiminyl, quinolinyl or pyrazinyl ring optionally substituted with one or

two substituents selected from Me and F

and

« a phenyl group which is optionally substituted by one, two or three substituents
selected from fluorine, chlorine, methyl, hydroxy, methoxy, ethoxy, isopropyloxy,
cyclopropyl, cyclopropyloxy, cyano, -CFs, -OCF; ,oxadiazolyl and -CONR'R®

groups, wherein the oxadiazolyl group is optionally substituted by a methyl group
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5 wherein nis 1, or, & together with R6 forns a
non-aromatic C6 carbocyclic group or a phenyl group.

waoog/n29conpound accordi ng to any one of the PCEERIOSIY6573

8.

clainms wherein G represents a group selected from
met hoxy group, cyclopropyl d?%up and optlonally

bstitut dyl
iﬁdfr@mégrgwﬁﬁé%p@%ﬁ?@éu el i BYdrpR i, methy
‘S 't |§b ro ﬁﬁy'p dIdptopys gFc e@rthdaﬁ‘d Rivoy Bidegwitiuthe nitrogen
Con I'stin

en at ons, 0 at ons, Cl4
al kgtom t @y@ebaw FaChemmrﬁwaﬁ%E%rmﬁ? i s sel ected
fromthe group consisting of hydrogen atons, hal ogen
atons and Cl.4 20 al kyl grou R3 is selected from
the group consisting of -C(?R%,\(CU@\IHRS, tetrazol yl,
-S2NHR5 and - CONHS(2R5 gr kngV\,herei n RS is
sel ected fromthe group consisting of a hydrogen atom
affefeidye@r1,or branched Cl.4 alkyl groups, 25 R4 is
sel ected fromthe group consisting of a hydrogen atom
and a Cl4 al kyl group R9 represents a hydrogen atom
30r, B t6 GIARESAIN R° Rres awanedraatiooC dartovyblicagrdurCR6a phenyl group.
wherein R6 is selected fromthe group consisting of
hydr ogen at ons, hal ogen atons, Cl-4 al kyl, C34

cycl %&&Mbourﬁlékco@hdgmany oREJf theqa@é‘&dmmmmuvhemem G?

rerBsenHo SRUBARETRY BB HI K ararFeRydprap ] it HiBhsld
substined ﬁé}ﬂjl |d9rn¥¥]p QGRS AmIdRGT AEPRRASNAIEEUS - 157

w

substi uted one or nore substituents sel ected
from hal ogen atons and a Cl-4 al kyl group, &

_repregeat gu&]cﬂédéuwi@ﬂoeﬂ‘éimdi érrowmerefm: a nonocyclic or

bi cyclic to 10 menbered heteroaromatic ring
containing a nitrogen atomwhich is optionally

Sy gd idikdted o tR8grouip dasaﬁnetusydﬁs*.tydtcgentammlhatoged atomso s
hal ogen atons, Cl.4 al k&% aI koxy, C3-4
¢ hyb sk gycloatiyyl £ CEy and A 53( - - OCF3, and
- CONR7R8, wherein R7 and R8 are |ndependently sel ect ed
m 10 hydrogen atom near Qr branche z I
ngi%@selggec) frewctpg gfq&n CO&F'&UB; ofg}ydﬁgegﬁgoﬁs,galo@eﬁ a'@f‘hs and Ci4
alkyl group,

R® is selected from the group consisting of -COOR’, -CONHRS?, tetrazolyl, -SO,NHR®
and -CONHSO,R® groups, wherein RS is selected from the group consisting of a

hydrogen atom and linear or branched C1.4 alkyl groups,

R* is selected from the group consisting of a hydrogen atom and a Cy4 alkyl group

R® represents a hydrogen atom,

G' represents a group selected from N and CR® wherein R® is selected from the
group consisting of hydrogen atoms, halogen atoms, C alkyl, Cs4 cycloalkyl, Cy.4
alkoxy, -CF3, -OCF3, monocyclic N-containing Cs.; heteroaryl, monocyclic N-

containing Cs.7 heterocyclyl groups and a Ce.10 aryl group which is optionally



R8 together with the nitrogen atomto which they are
attached forma group of formula /(CH2)n N 15
woL@peRIe9h is an integer fromO to 3, and a PUEERI008/006573
group which is optionnally ?g})stitut ed by one or nore
substituents 20 selected Trom hal ogen atons, Cl4

e s s or YR Kb o el otk O8¥a a ..
Péﬂgﬁamuw and inidazolyl groups, wherein the

xadi azol yl, triazolyl, pyrazolyl and in dazolyl
groups are optionally substituted by Cl1.4 al kyl or

&2 EprasehRa dxlip gelebedadeh: wherein  R7 and R3 are
i ndependent|y sel ected from hydrogen atom |inear or

branched Cl14 25 al kyl group, C3_7 cycl oal kyl group, or

R i iBRiic Wi ' id ing odmitaihing a
T e R
wheriteogenratpr vdch istaptjanally Systbuted by onggr gre %“C%'_%?%Bbsnae ecte
ac i AR gLR aftis, 1§ akll, CheaRoRt e, btiadlia, 1G: \ohetoatkoxy, -CFa, -
RL s "Selected fromthe group gconsistin q& Cé4 f

Al KOFs, @B+ CONRERI WhPreid] A’ P duHpendasty FEEIss fEgh

;’C; ﬁﬁ?@&%}?&t@ﬂ?ﬁ?&r or BRRcHdk CA AyrgaiupdCaseyetadikybgroop, or R” and

ny ‘one” of the preceding clal ns erein Rl i

sel Bttogather with mﬁemgegﬁsbaqemﬁe mqhﬁg%f“&r?é&aﬁp?é forrg a group of
cycippngpy! groups. 12. A conpound according to any
one of the preceding clains, wherein R is a 5

cycl opropyl group. 13. A conpound according to any one
of the preceding clains V\herghﬁ\(&?iz)jns sel ected froma
hydrogen or hal ogen at om—If 14. |A conpound accordi ng
to any one of the preceding Slatms wherein R2 is a
hydrogen atom 15, A conpound according to any one of
t WBetsIneR BRMiGteses MR Q/\Iﬁgei n R3is selected fromthe
group consisting of COOR 5, -CONHRS and tetrazolyl
groups. 15 16. A conpound according to any one of the
peBdedi ng cl ains wherein R3 is a -

« a phenyl group which is optionnally substituted by one or more substituents
selected from halogen atoms, Cq4 alkyl, C,4 alkoxy, Cs4cycloalkyl, Cs.4
cycloalkoxy, -CF3, -OCF3, —CONR'R?®, oxadiazolyl, triazolyl, pyrazolyl and
imidazolyl groups, wherein the oxadiazolyl, triazolyl, pyrazolyl and imidazolyl
groups are optionally substituted by C14 alkyl or Cs7 cycloalkyl group and wherein
R’ and R® are independently selected from hydrogen atom, linear or branched Cy.4
alkyl group, Cs.7 cycloalkyl group, or R’ and R® together with the nitrogen atom to

which they are attached form a group of formula

wherein n is an integer from O to 3.

10. A compound according to any one of the preceding claims wherein R' is

selected from the group consisting of Cq.4 alkyl, Ca. cycloalkyl and -CF; groups.
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COCH group. 17. A conpound according to any one of the

preceding clainms wherein R4 20 represents a hydrogen
wae@aoarwa net hyl group. 18. A conpound accor dPCEP2908/006573

any one of the preceding cl ;ﬂééns wherein RO

represents a hydrogen atom “19. A conpound

according to any one of the preceding clai rej oot
1n.a ié C%’@P‘éﬂdeég?qu'ﬁgttﬂeaw &B’B gfgﬂ‘gel g[‘%‘:ﬁg'“gf"'m esr g)é]ghem R is
seléi& o ek §idup CokdBing dEntstsy! apd epyidpropyl Gi@lpsnyl ) and

C(CF3) groups. 20. A conpound according to any one of

the preceding clains wherein & 30 represents a group
12.5€l e@t gsinbourid Seordinakd Yang LRt oft thieeprepétiny Iclaimy whgtein R' is a
~quinolynyl, pyrimdinyl and pyrazinyl groups. 21. A
cycloprRYL®@UBccor di ng to any one of the preceding clainms

wherein & represents a group selected fromthe group

consi sting of an optionally substituted phenyl L2
13.4- pyfs G9MBodI BEFEREY 10 3R HEpgt A RACGG pam s herein R s
seldQ09 O 1PNRIrb e SFaiRAQRMP.73 - 159 22. A conpound

according to claiml or 2 wherein R is selected from

a methyl or cyclopropyl group, R2 represents a
14Ny dr a0esmpb B absbriiifg do AAYHoy ofithe RAecedipyeclaintsswherein R? is a

hydrogen atomor a nmethyl group G is selected from
hydipgero@iem- at ons and CH, C(CH3), 5 C(cycl opropyl),

C(phenyl) and C(CF3) groups and 2 represents a group

selected fromthe ro consi sting of an.opti [ | . 3
16 3ubsth EaTeRUhRGrIng. ) ariyire 8! dih R GRE gRE wrrein R s
sel%ét@b! Frdf tH_é!'groFgdehﬁiSting?&- COOREMOONHR aareitetiazulyl gooupsai m

2, wherein represents a hydrogen atom 10 24. A
conmpound according to claim1 or 2 wherein R is

165€! eqt @embbeHE acdBRdiny lto @y drgchiopeqpyteditgulaimKRWherein R® is a -
represents a hydrogen atom R3 is a COOH group, R4
COQQppes®nts a hydrogen atom Gl is selected from
nitrogen atons and CH, C(CH3) and C(CF3) groups and

& represents a phenyl group optionally substi d .
174t h o RETAOUDROAG NG (e AL T8 b Bkt HFCrTth CHIG: qunerein R
reﬂrééé?ﬁsoa&mﬁ'b et Ytonfbhigthyl geppopoxy, trifl uoronmet hoxy

and - R7R8, wherein R7 1s hydrogen and R8 is

cycl opropyl or R7 and R8 together with the nitrogen
18at omA aomhficeindt B&ordifg@ tot bag @ obrthe aprgeedimg oflaims, wherein R®

formula //" (CHZZ%n 20 wherein n is 1. 25. A conpound
repieseteir AYdPEeR A ™M 1 or 2 which is one of:

19. A compound according to any one of the preceding claims wherein G' is
selected from the group consisting of nitrogen atoms and CH, C(CHj3), C(cyclopropyl),
C(phenyl) and C(CF3) groups.

20. A compound according to any one of the preceding claims wherein G?
represents a group selected from optionally substituted phenyl, pyridyl, quinolynyl,

pyrimidinyl and pyrazinyl groups.

21. A compound according to any one of the preceding claims wherein G?
represents a group selected from the group consisting of an optionally substituted phenyl,

4-pyridyl, 5-quinolynyl and 2-pyrazinyl groups.
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5-cycl opropyl - 2- (2- phenyl pyri m di n-5-yl am no) benzoi c
acid 2-(6-cyclopropyl -5-net hyl

WEa21we9a- yl am no) - 5- met hyl benzoic acid 25 PCT/EP2008/006573
5- (2- Car boxy- 4- cycl opr opyl pQg&yl am no) - 3- net hyl - 2- phen
yl pyri di ne 1-oxide ) )
5-Met hyl -2-(6-(3-(trifluoronethyl)phenyl)pyridin-3-yla
m no) benzoi ¢ aci d

22.5- CY Al @RRDNE adcdréing Ysltiaiy 1 or phvérydip R’ istsatecded framianmpthy! or
enzol ¢ acl

d 2 3. 4
cyclopegpy| oorByY] represanteR BIERISMAPD. B A ORYLHGH § pyPiseTe @
hydrétieh ol R mgthegidq G'as selected from nitrogen atoms and CH, C(CHa),
C(qggggrgkglsj;{g(%érydzja%%g&tlﬂ)oén%ugs grt\]de 8y lr&p%s'e%sné Sr'ombas'é]e%@d from the
grop ,@gnsﬁéﬂr'\@ I af optieranl RMBStritad Bhymyhm-pyidyb Saplroptryearcb?-pyrazinyl
aci

grogpf.6- ( Et hyl (et hyl ) am no) - 5- net hyl pyri di n- 3-yl am no) -5
- met hyl benzoi c acid _ o _
23-§-z glycal %R%@r/\li _a%;:(grgin_gft(l) %I%Err? _2%,’ v%hérte)fnq'\ygrrle%rlers]érﬁé)él hayrtrjlrgb%}wba om.
2- (6-(Di et hyl am no) - 5- met hyl pyri di n- 3-yl am no) - 5- net hy
| benzoi ¢_aci d i i in R is selected from a methyl or
24.2- (64 qrongsina GegEingIty ClAl AyArZa st & R RSP

i di ard B ARVdIshSeanm, R aca COGB 3RAH/ R2paesents a
Cy%?‘%ﬁ%%gy%o%m - 16% ¥

hydrogen 2ty 5 153gireY R ERgentgma ANA Gt SGEPIAN S ol FouPs
an@ey? ‘F'epresents a phenyl group optionally substituted with one or two substituents
5- Cycl opr opylp- 2-( g

selggted @'PWP Cfll@éq,dnétﬁé)((: . %{h%%,o.é’é’p'r%‘o%}’t'ri}uﬁ’ r{);nmh%ixg 'a\ﬁa y!
CONXE \GRrBIR™i2hfdrogdreand RY isigjtiop@pyl R’ mod R eogetfier with the
~acid  5-methyl -2-(quipol i H SI}%I am no(%ﬁenzpl c acid 5
nitmgag atep towhich they age G\ AL AIWBIF R EMA ani no) benzo

ic acid

2- (5-Cnhl or o- 2- phenyl pyri di n- 3-yl am no) - 5- net hyl

benzoi ¢ acid L /;L(CHz)"

5- Cycl opropyl - 2- (5, 6-di phenwdi n- 3-yl am no) benzoi c

acid

wherdiy B liopr opyl - 2- (2- (2, 6-di f |1 uor ophenyl ) pyri m di n-5-yl a
m no) benzoi c acid

5- Cycl opropyl - 2- (5- et hyl pyri di n- 3-yl am no) benzoic
25aci d A Bompound according to claim 1 or 2 which is one of:

o ket e ot RO ERSTL RARL By v! ai n) -yl
2-@- OfidpydpyR 5{rhethylpyritin-BrytgmyinoHb-methyheardin@ridenzoi ¢ aci d
5-&6&5’%&%}4-@%&&?&%&Wéﬁy%m%&)@ﬂle&f@gﬁ%rhbmlByr%mé' fBLige) ben
5-ﬁewgiw($miﬂuo?%rﬁﬁgwwgeﬂgmmisd:n-fnylphﬁm)bwiccﬁdﬂ 3-yl ani
no) benzoi ¢, aci - (6-(2= _
5-M@r@yﬁ&(§-}hy%§ﬁﬁ;F}H‘%W&Y%ﬁﬁﬁ%"@[@@? ﬁ%ﬂ'&%g%zoi c acid
5-dyRl dy!—értle(zl),ils-_cﬁfumtn;dfwlcﬁgﬁpr)ens»pyrinnclﬁn-.smammwbamzwc acid
S~J-~iia~ ~\) - J=t UL )
5'§V‘("29r?IB&%F](IGHP8%H&91W59¥'P¥Hdﬁ]'#§éwﬁl@rﬁeﬂ%&s gglgycl opr opy
2-gﬂ3ﬁlﬂér‘éi-&pﬂél'iytbyridin-3-ylamino)-5_—methylbenzoic acid o
2-(Qﬁ%ﬁy&)&&@%?%&h@bﬁiéihfé-MSrE%?%-'?XétP&Wéﬂz%tc”éc?a yl am
S-QyéfgérBWIfZZ(-a»(-ﬁq%m%wlbg;ﬁfidpi$¢amﬁwbdmyibﬁpwri di n- 3-yl ani
no) ben - (6. n-, 1- )
2 By HeE R SRy PRI AT BERy Se o 25 Bl

2-3-((B:-Metn g Etngymtey)n)in®-ethylnysidine-ylarBinp)-grmetbylbenzeic acid
t hyl benzoi ¢ aci d
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2-(2,3 -bipyridin-5-ylam no)-5-cycl opropyl benzoic acid
2-(3"' -Chloro-2,4'-bipyridin-5-yl am no) - 5- net hyl

whewmtsdaci d PCT/EP2008/006573

5- Met hyl - 2- (3-net hyl -2, 2' bl&yrldln 5-yl ami no) benzoi c
acid

2-(5,6-Difl chyl b d
2 (Mo PP eo BRIy FTE IR AOG BB, o) bensor ¢
5- cg%-grop@ A6 Q%,Etdam@ymaenwp}yﬁwd.msmaamyb)@ehzmq beZoi C

5- Cwﬁémowﬁzéﬁmﬂﬁwﬂ}“?r}'ﬁ’?ia%b%n}?ilcfﬂ%o) -5-f | uor obenzoi
5- m(étlﬂl? Qqumolm -3- ylamlno)benzmc acid

5- n@thS 6E7t Q?gtraht;/ceir%qu?noﬁn g'e;/ an\lln&%re}\zdollgaédyl am no) benzol
2-(S-Chidrd-2: ﬁbhﬂﬁw&“‘—BWIQrﬂMw Slifeti3iydnanicracid- 5- met hy| benzoi

5 CogPPUPH (S POy PR A B ko B A

5- c cléﬁoﬁﬁﬁzh@Wdlﬂ%cfrhpﬁérqnbﬁﬂy Hihpfyylamln‘o)ﬂeryzba;raqtb) benzoi
0X

5-GyglopeaApyl- %(éfmﬁsﬁm idig-3 mﬁ%éﬁemaaﬁ. d
2- (%14 @yéuépr%bb BRaTpytinidin-BBldnyihops-cydopreyllye remic acic)

enzol c am

5-Meti Zni§-morpBoinePytidinsRyHBIRgIBEREPIF 8F- 3- yI ani no) benzoi ¢
5- I\ﬁ’&tlaﬂ 23@5 meth I-6- morphohnopyrldln -3- ylammo)benzouc acid

e T SR A

R P o N R | R P

2- ’Q ’%@,esﬂmqﬁo&y%p'ﬁ%%‘yivy i Sty PRy PR RIS A% - 5- (t 1

f ) phidnlylamind)-5-cyclopropylbenzoic acid
2 (Z (% é@{dgaﬁ/{bﬁoggphe 3’ Loy

5- Methylt&;(%nlﬁqyyﬁ-)(tnﬂqé Qmeg'lygeyrar - BQ/Yamlno)%e;fché Qgﬂi noj - 5- (t
S 'aﬁt"'? 4.5 %¥W95Xﬂbmﬁh +Bpyrdingtyamindjbensbiy beidi no) - 5- me

2. (5 (BoRED VB IRS OHBHHY S5 AP SRR IR o) - 6- e
2- {:?I'tﬁll\h’&%)@'ﬁ)ﬁe@ﬂ) Q—phenylpyndln 3- y|am|no) -5-methylbenzoic acid

| uor o met hox n msthl ridin-3-ylam
2qzrﬁypwﬁgmscylgmn&)5cyc|op|¥)%ylgel¥z<}c acid yl pyridi y

ﬁi frﬁo&ﬁz Etwwwrr\25-§flaﬁmﬁd){®mewybbpymldacud3 yl ani no) - 5- net

benzoi c

5- MEWL 43 F‘fledl}’ll 8 25*’\%?'?'16%?1’8%‘9 benzoiG 8¢ | pyri di n- 3-yI am
2- gsrb'—’bm% FBT%H’JMOIP g@ﬂmm?ﬁsmtﬁylb&tzbyd acid id hyI

Y A S R et

2- §6 &GEtﬁgxfthWUbi}h@iﬁ;d Yidnofbenzdic ykiam no) 5- met hyl benzoi
2- (_ﬁ@BEt{‘QXW@FNdWBWB@Y'?mg‘obﬁé"f}‘?foﬁ’ﬁp?od? Acd. yl ami no) - 5- ne
2- Sé"?fil @tﬁﬂ%ﬁh@nﬂ?SﬁnetE}l Idin-3-ylamino)benzoic acid

2-{6h(A- E%éan%tggﬁi(p%nglﬁny mmo’)jlg gtk?l%éﬁz%llcnacq’d yl am no) - 5-me
2- gé' {@Et‘%kyp%e(\ﬁ) _BBhdHyIpFickhsylaniye)Simett§ibenacic moidbenz oi ¢

2- 55 (ReEthpKy- %-ﬂPBEqFPBFMW%d BiafRMiBoIneazec 399 ani no) benzoat

ﬁiEwoxypheng) -4- meth?llpyndm -3- ylammo) -5-methylbenzoic acid
nmet h

11 h |
21(5}(31Eth0yym$ﬂyl -6)!’5@ glayrtdgrhg Sfrnlug? g{mz"o@éagxy)p enyl) pyr
S %f‘ﬂ;ﬁ& tﬂ(b -(3-etriox éWl)pﬁrd(rBS-@tamuﬁd)bmzmm@drd)xy) phenyl ) pyr

5@(@0@;@f(ggt%§yph%'ﬁewm ﬂd%ﬂ@ﬁ?/m)ob%/?cl'%l n- 3-yl am no)

-5-net hyl benzoi c acid
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Et hyl

2- (5-cycl opropyl - 6- ( 3- net hoxyphenyl ) pyri di n- 3-yl am no)
WO 2e0a021eyd benzoat e PCT/EP2008/006573

2-(6-(2-Fluoro-5-i sopropoxyg@qnyl )pyridin-3-ylam no)-5

-met hyl benzoic acid 20 2-(6-(3-1 so
Wﬁ@ hinfHofbedizbicaidno) - 5- met hy!|

z(ggﬁgwygﬁ%wp&%ﬁ i :? ?{sozbrg gxyphenyIL 5- nmet hXI
2-(@43-Ethoxyphepybidrmenybyn m?vyylatbl@ﬁ 8dlriBuoromethyl)benzcic acid

2. (ég fret rﬁ> 9% fsomewgbﬁ&hwaly@nm%? BYriRYéroriethyP¥hAE A4

IC acl

2-(N& Me(lmxwmrwa&am@wméﬁyﬁwlgnmi Ryneshylbenzeiczagid ani no)
2- (%?% @Eﬁ% Iyg%ﬁ?h@tr\y pyfidin-3- ¥1am|no érlmethg,lbenzg}ﬁ an%d —

5- ngdro-ﬁdﬁi(&m}etb@(yohml)t-%meimWﬁ|n -3- yIammo)benzonc aci
2§14 By Y B ARRM TPt G rnadiosio) - - e

2- (aaftu@eo Samdshonyphemdng-metinpysidingd-paming)$-petpybenzrig agd
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- car banoy
2-(py2- Fmommeyvlmldm)?a Pamindnptmelsiipeazaic acid

SR g
Ettgl 2-66- (@nﬁkhﬁxvm@yhﬁmmwm%ﬂmmi Bryngihyibenzeate y| am
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5- I\ﬁetgﬁ&(ﬁ @Etthppé-@’ Wraméﬁgﬁ)gﬁéd&ﬁb\ﬂmnrﬁﬁ hl)gralng)benzclc acid

amn enZoat e
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Eﬂ’mfz'l(ﬁ'lcvﬁl@Wbﬂiﬁ-@eye@‘-’WﬁW'Mﬁleéﬁ')ﬂamﬂw'@ roghllbg@zoate
2- (E éﬁ’ﬁﬂf&Y@Bﬁ*% %,%&ygﬁér@%bﬂ'){fn -8l imind)- MRl eRz o7 !

nzol ¢ acl
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tenaﬁbtgle Lseéaf ))E\bﬁ%\‘é%%y%fgéﬁ??fi r%e&?l’pw'?d hlyiSniRBREYhethylbenzoate
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erbo el o P S met e 3 amne b SRR
2-(643 Sagbarnavipheng)) GeneibympidivRyareing)-§-methighangpic acid

ety 216 S c§r£>}$%@9i€§8%)bﬁ %aﬁpéﬁi&‘l‘nds yBfiito) %%gdrhlylb;err\]zoate .
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Etlﬁlﬁ ?{gé gS gcy e BT bReYBLE M IR AGRY-PXING)-B-rieth)IB&Rzoate
2-(6- (decbpozmssnyﬁtawemmmdI(\13rylamm@r&mtwbqnzsw )

R8T O BB ORE P b e F NG methyibenzoate
di n- 3-yl am no) benzoat e
2- (6-(3-Chl orophenyl)-5-nmet hyl pyri di n- 3-yl am no) - 5- net
hyl benzoic acid tert-Butyl
2-(6-(3-chl orophenyl) - 5- et hyl
pyridi n-3-yl am no) - 5- met hyl benzoate
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pyridi n-3-ylam no)-5-nethyl hen,OG C acid tert-Butyl
WQ2{084021894¢ | uor ophenyl ) - 5- net hyl pyri di n- 3- yl am PGY/EB20A8006573

hyl benzoat e

5- Met hyl - 2- (5- net hyl - 6- (qui noFl n-5-yl)pyridin-3-ylamn

3 '\@Q‘ﬁg rﬁ%tﬁ?éj Preérﬁﬁyngmté’tllawb o)benzonc Cldyrl di n-3-ylamn

tertd;%ﬂ@zmatrwl -2-(5-methyl-6- phenylovrldm 3 ylammo\brmzc»g e

2- (§ %éhfo%dﬁ%ﬁ@ p}r%@iﬂan@‘} 5JHlefP»WbbF&J'c Sciy! ani no) - 5-net h

enzol'c a

tertByt@' 2-(6H@enhéoraphany hgyridn- 34)/{’451 ing)r3-methyhepreate no) - 5- et h
Fé] Eg?ﬁ@ ?5 gne(tlgoxxgh%r;yl) -5- m(ettyrlpa/rldln -3- ylaﬁrgno)be 0|c acrd | ari no
tert)ﬂhﬁyiz:ieﬁlupr@-@r(@ (3tregthoxzghegmyl)-5- methylpyndln ylamlno) benzoate

(3?/ @EFZJ(%{ 2e {5t 1% e fud Mt PpheMpMbih B-Nardinb) BB acid
Ethyt EpydiapropyhRH(Gametby fhEh(tiflirgroethoxyiorenybpyiidin: gylanine)bgnzoate

5-%%9@%%%%5-%@%%%&@&%&%H%Qtlarrrlu )88?%0&%? '§’/| )pyridin-3
Ethyl® aymcpmpmzz(@ raet@ylg@phenylpyndm -3-ylamino)benzoate

5- nﬁ"e)tlﬁ%‘"z' g{mé’tﬂbé’l' rﬂ%ﬁﬁl?ﬁéﬂ?@@yg% By %Fr{ﬁd‘)ﬂ;é’r%%'?&dw
tersBugyl8- mptmb?4(5 zne(tmd@aszwagwymmwhgnmwcﬂmﬁrmm&enyoate

2 (ék%ﬁrlog%ﬁ(%lsqgéﬁ%gﬁg ??ﬁ'ﬂ‘%’y It%yl%en;ongrﬁcﬁo) benzoi

terteButyli 24(6-(3-chlorophenyl)-5- methylpyrldln -3- ylamlno) -5-methylbenzoate
2- (@ (%!uglﬁo‘bh%n&lﬁsfrﬁetﬁﬂbﬁfo‘ﬂ%‘?/% NVt rinybid %i0) benzoi

tersB @yl 2>¢6a22fluoeerhgnyihbtmethgpyidinpgviamino)5-netnihesroatez oi ¢
5- l\ge‘ilbxg 23§ r&e,]tlhgl IHOIIP) pmpyddm -3 yIamm benfmg agycl opropyl b

terteButpli 53mathyb}2 (Etnﬁ;tlhyl -6-(quinolin-5- yl)pyrldln -3-ylamino)benzoate

2 (§ F(Igoré% r‘ﬁg h%[}?ﬁhﬁ‘ﬁyc}rg—gwé%lﬂo)g e%Wle?m)z as%d opropyl b

tr I uor omet
terqaﬂimwyﬂ j3Ofluordi J3methyl-24i-bipytidin2oflamiae)- @-methylbenzoate

5- I\Eﬁ%ﬁ)ﬁ lﬁlogSOmgthng p%lrézltlrﬁ bfﬁ)Hgﬁcﬁﬂg%%%)gegzoic acid

terizBlétsl 5-methyl-2- (Q—nmth)ﬂ-lﬁdyvﬁaélnr?-ﬂ)BM”QWrC’nYJ?UHIQ%IEQWPBe nzoi c

5- C%%I g o?ngl '2_| hen I- Sn& ,fsuoromethyd)p%rldln):/% yIamlggsbegz%l% aﬁ‘f/il benz
Ethyl @CMOm0m22(@6}979®2|1%96ﬂmmﬂh2mwm‘685|?@'nQ)bqu’-@ate
5- d)l%fé:& %g I(6 83 -methox ﬁ:henyR -5- rr%tr Jluorometryl)pyrldl)n 35ylam{nr<])))/t|>enzoic acid

rophen benz
Etl'lyhéb-eyclopropyl -2-(6-(3- methoxyphenyl) -5- (trlﬂuoromethyl)pyrldln -3-ylamino)benzoate

5- C‘?h]érg 2((§ é: JB‘OEpﬁgfwﬁﬁﬂﬁ&W@ LA¥hind)Bkn3aikladd no) - 5- met hyl be
5- CZﬂC(rG-%(ﬁ (6 @iﬁbmmﬁm Jwianiinm)hergoid agid no) - 5- et hyl

> ®?¥é%e(&wln8|rmost¥gﬁ¥/rﬂm 3|y|lam| ?)rt;erézomf %?r(lj no) - 5- cycl opr opy
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EthlvPé Zg %zglglgrogﬁ?ry))lp%cﬂn A8 hihB).5 cJtiGhBpyibaiA8te0) - 5- cycl
S- Qﬂc(fﬁ-%(ﬁ-(@f(trtﬁluolmrmmlwl)ppymylmmln—35¥|§l‘r"aﬁih¢o;016aﬁ'ﬁ't hyl benz

G
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2-(d'dfleoro-2,4’-bipyridin-5-ylamino)-5- methylbenzmc acid
I ar bonyl ) phen
l@’% 3¥don@nd T FRfdM e ,gerﬁﬁzﬁg B bHzBR atict
2 (6-(3-(Cycl opropyl car banmoyl ) phenyl ) - 5- net hyl pyri di n-
3-yl am no) - 5- met hyl benzoi ¢ acid 10
5- Cycl opropyl - 2-(2-(2-fl uorophenyl ) pyri m di n-5-yl am no
)benzoic acid 2-(2-(2-trifluoronethyl
phenyl ) pyri m di n-5-yl am no) - 5- cycl opr opyl benzoi c acid
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2-(2-o-tolyl pyrimdin-5-ylani no)-5-cycl opropyl benzoi c
acid

WQ2q020tB9€ycl opr opoxyphenyl ) pyri m di n- 5-yl am nBQT/BEP2)06573
opr opyl benzoic acid 163
2-(2-(2,5-difl uorophenyl)pyr| m di n- 5- yl am no) - 5-cycl op

tenzé?%bb(gqg‘?lg ?olﬁﬁéﬁgd%)?nml in-5-ylamino): 5 methylbenzoate

uorophenyl’) pyri mdi n-5-ylam no)-5-r-.yr.
2-(6-(R0- Dgfyubrpeqh\goyllpvg@mcﬁ ylammo -5-methylbenzoic acid

Eth@ zliga @%a 14368 Eg%ﬁ@%hbpﬂﬁém%éhzéaﬂé' ani no) - 5- ¢
2- (242(Qhlpzmhenvl)mnmwmmlnehwcy@wrpmlmwa 3Adni no) - 5- m

e P e i ) SRRSO S 5
2- (23:(2 Gblprdbheyyj)pypmqgly»ﬁb@amn@p);&g@tl@ylbenzonc acl

tenz%dtﬁ ZI((%_ bIdnidr éJ bﬁ%%?ﬁﬁ)}?iﬁ#ld n-5- ylamlnogl -5-methylbenzoate

benzoic acid

5- l\lﬂsﬂ(yﬁrQﬁ(ﬁamlh}dﬁ (3deMCr3|1M%hCﬁ@pﬂﬂ)pﬁQ@ylmyflgW y,l@mirm)@enzmc acid

2- (@% g:y(:?p{?pdgragbp or}l))f)peryrl) -5- metlylpyndln -3- yl?mlsno(): )?Crlngtrl;me/lct)ng%okl)c acid

5- Ceynlppnooylab(Zj(Z -fluorophenyl)pyrimidin-5- ylamlno)benzmc acid

2 (f ﬁé—ﬁ’fl&gro%em)f aAHégMWM&%n 15 AaminbRy ! dbBropysLassid18did 5- e

enzo C

2- (z-o(telylpsnmyi(ﬂ Dyleopye)caeysiarigpyiranggic Bsidr i di n- 3-yl ani no) -

2 GBI B BBy 5 Yoming) o-oyclopropyibeneqoad |
2-(22) bdifvoragphesy!)pyrimidin-5- ylamlno) -5- cyclopropylbenzmc acid
2-(%-9“5-&f@oggﬂgﬁyd&mwBW!Q;&M&} €l oryh MR- Bt hyl

el

2-(242-Budra-5t¢hieropignyRpyrnidin: 2ty laning)15agviclesaryloepesie geigpy | -

g%@% I -5-methylb id
2 (g (% L’H?é'% tri P ?@boﬂ 'cr)np; Ignsy rSi/”r" |) |nP1e 3y ?rzazrﬂcn%c)l 5- met hy
2- (thﬂwpé-taﬂuQfomethoxyphenyl)pyrlm|d|n -5-ylamino)-5-cyclopropylbenzoic acid

2> @b b dyBirts kAt Zaefyidehphigauty pyr di n-

enzoic acid

2- (Qphénymwlhy*3ﬂboww)rﬁ1$mqwgime)“595|aé'|dn 3-yl ani no) - 5- net

2 (é‘i{i ﬂlgc?r%@én f)g@o‘?n-é%a?n m@gé)hé %ycgo&bwlbé?{zeiefb%w' )

2-(e3, 6-d(f@0fdmr0d|0=42yl)pyflﬁlox3y¥m@mq()a)r‘lszrglet%ﬁlg;é,qow acid
2- (§X§ 896 é})r(’;%)}f%agﬁ%@%ﬂ g;ﬂYcI pg%égﬁlﬁo)@h@thylbenzmc acid
2-(By2, Adiufh»oeapweayﬁnyaymsi wﬁmmq) Soeetpybenzeis @Fiénd t he

Z(ER W%@%?WE% 2169 5;@%’&2008/ oocslsggs 164-
2-(842 ﬂuoroplnwunmrlctuﬁ 3deﬁTWUPh5-GV9|OﬂWQPY'1Q“f@2’f°WQ'C@f' R3 R4
2(§ gs Fiicl,flé W‘?Jn‘?fgﬁ;é I?ﬂr} 3?%31&@5 %thy@nz&%a@u@d & are as

In an precedlngcalms wth the

2- (ﬁ«&% ety s3 Anbsagiazl- -29/Nahempdpwigin Sofaninelop-meshheszpic acid
f
2GR Bl S Ps-Rimin GREkiofly s o Baa or 7 2

2- (GNIZ delfh@rophenyl)pyndln -3-ylamino)-5- methylbenzmc acid
2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylamino)-5- methylbenzoic acid

2-(6-(4-carbamoylphenyl)-5-methylpyridin—3-ylamino)-5-methy|benzoic acid

and the pharmaceutically acceptable salts and N-oxides thereof.
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atom 1n 27. A conpound according to claim 26 for use
intlle treatnent of the hunian or aninmal body. 28. A
W@b@pmaticewt i cal conposition conprising a conmpoRGERZ)08/006573
defined in claim26 in assaeed4ation with a
pharmaceutically acceptable diluent or carrier. 15 29.
26.Use mfcompeanidetfocmala (gefined in any one of clainms 1 to
25 in the manufacture of a medicanent for the
treatnment of a pathol ogical condition or disease as
defined in claine 1 or ge 2Q 3@&2 A nethod for
treating a subject afflict W/th a pat hol ogi cal
condition or disease as iped in clains 1 or 2,
whi ch conprises adnini st in§ to said subject an
effective anount of R !n?odﬁhd as defined in any one

of clains 1 to 25. 31. ®3i nati on product

conprising (i) a conmpoungraccordi ng to any one of

claims 25 1 to 26; and (i) another conmpound sel ected

from a) Anti-TNF-al pha nonocl onal anti bodi es such as

I nfliximb, Certolizumab pegol, Golinmunmab, Adali nmumab

and AVE-527 from Applied Ml ecular Evolution WO
wh%gﬂ%@ﬁie@ﬁ quay B72R0%2Q6 ad defineHiR aRy oAdlbf fh'eﬁﬁé‘cedmg claims,

tagoni'sts such as Etanercept, Lenercept, Oner ceB
withaihe Pfqi’é%j?sih\ﬁbwb%fbﬁ i3 bydregeneeir Ghiprinealars) a Mefhoxy ©p Putoxy group

or t%mf@ﬁsf ﬁ'ﬂs Ersﬂwehill 65p, HEHRES nofy RYAISEEN hidfh eﬁr a chlorine

ol1mus a fromlsotechnlkan) IL-1
atomecept or Ant agoni sts such as Anakinra and AMG 719 from
Anmgen e) Anti-CD20 nonocl onal anti bodi es such as
Ri t uxi mab, O aturmumab, Ccr eI i zumab, Veltuzumab and
27. TRU- 61 Tacuns FECHH6H PRAEINRE &itise d) Sierfiealngntah Mediyparsor
anné lg%ogs AMG 548 (from Angen), ARRY-797 (from Array
rma), Chlornethiazole edisylate, Doramapi nod,
PS- 540446, BMs- 10 582949 (from BMS), SB-203580,

28.58- 24243mma dﬁmgg’lgb@%osﬁ% %%Eﬁg%§%o§%é§%3as SHirda6®eikim 26 in

(all from xoSm t hKl I ne (from Kem a), LEC
asspbeigtion w@@msmaqeampa'b'ra@ﬁmé@? dilegnt sDEAFEr SD- 06,

PH 797804 (all from Pfizer), RW-67657 (from R W

Johnson), RO 3201195, RO 4402257 (aI | from Roc %]
29.AVE- sa0f picomprundas fefjneddraty gpeof m14*8§5('alﬂl‘e ARyActure of

ﬁﬁieﬂfsaof th%r%gnt(éfra%ﬁtﬂ—&@@ﬁ cORINGHSY disetiR a¥8efiA&d in claims

rom
1or2

30. A method for treating a subject afflicted with a pathological condition or disease
as defined in claims 1 or 2, which comprises administering to said subject an effective

amount of a compound as defined in any one of claims 1 to 25.

31. A combination product comprising (i) a compound according to any one of claims

1 to 26; and (ii) another compound selected from:

a)  Anti-TNF-alpha monoclonal antibodies such as Infliximab, Certolizumab
pegol, Golimumab, Adalimumab and AME-527 from Applied Molecular

Evolution



Vertex) g) NF-kappaB (NFKB) Activation |Inhibitors such

as Sul fasal azine and |Iguratinod h) Dihydrofol ate
wowamemee (DHFR) | nhibitors such as Met hot r exe€ BEP2088006573

Am nopterin and CH 1 504 frqgesChel sea

b)
c)
5 d)
e)
f)
10
15
¢)
h)
20

TNF-alpha Antagonists such as Etanercept, Lenercept, Onercept and
Pegsunercept

Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such as
cyclosporine A, Tacrolimus and ISA-247 from Isotechnika

IL-1 Receptor Antagonists such as Anakinra and AMG-719 from Amgen
Anti-CD20 monoclonal antibodies such as Rituximab, Ofatumumab,
Ocrelizumab, Veltuzumab and TRU-015 from Trubion Pharmaceuticals
p38 Inhibitors such as AMG-548 (from Amgen), ARRY-797 (from Array
Biopharma), Chlormethiazole edisylate, Doramapimod, PS-540446, BMS-
582949 (from BMS), SB-203580, SB-242235, SB-235699, SB-281832, SB-
681323, SB-856553 (all from GlaxoSmithKline), KC-706 (from Kemia), LEO-
1606, LEO-15520 (all from Leo), SC-80036, SD-06, PH-797804 (all from
Pfizer), RWJ-67657 (from R.W. Johnson), RO-3201195, RO-4402257 (all
from Roche), AVE-9940 (from Aventis), SCIO-323, SCIO-469 (all from
Scios), TA-5493 (from Tanabe Seiyaku), and VX-745 and VX-702 (all from
Vertex)

NF-kappaB (NFKB) Activation Inhibitors such as Sulfasalazine and
Iguratimod

Dihydrofolate Reductase (DHFR) Inhibitors such as Methotrexate,
Aminopterin and CH-1504 from Chelsea



