WO 2010/ 072599PCT/ EP2009/ 067032 DI HYDROPYRI DONE UREAS AS P2X7 MODULATORS
This invention pertains to conpounds useful for treatnent of diseases
associ at esownton7BRX purinergic receptors, and nore part PCUIERRO0P/06THIP2 X7
nodul ators usable for treatnment of autoi nmune and inflammatory di seases.
P2X purinergic receptors are ATP-activiated ionotropic receptors having
seven subtypes. 5 The P2X7 receptor subtype (al so known as the P2Z
receptor) is a ligand-gated i on channel found on mast cells, peripheral
macr ophages, |ynphocytes, erythrocytes, fibroblasts and epi der nal

| anger hans cells. Activation of P2X7 receptor on such i mmune systemcells
results in release of interleukin-lbeta. (Solle et al., J. Biol. Chemstry
276, 125-132, (2001)). The P2X7 receptor is also found on mcroglia, Schwann
cells and astrocyt eBIRNDIROPYREDONECEREAD AR B2 Xo YEOBYEAIORDoNNel | y- Roberts
et al., Br. J. Pharmacol. 151, 571-579 (2007)). Antagonists of P2X7 have
been showned to bl ock P2X7-nedi ated | L-1beta rel ease and P2X7-nedi at ed
cation f| ks (fSeodk@spegthindko conidfounds usPhid foraaimeni 40]is 88 -a8Béia(cA00iE) P2X M ce

| acki ng the, P2X7 receptor, show a | ack of inflammtory and neuropathic
hyper sensl?ltrll\?fﬁl?feﬁ‘épt?ﬂgcﬁﬁ‘&ﬁ?%rﬁpa%ﬁﬁa(ifﬁ@r]%?% LPSHPE %é{%ggé‘ieﬁmgpp%ﬁt ., Pain
114, 386- A6infnd@ahd intRANfatdiS didakigs 15 believed to have a role in
inflammatory responses (Ferrari et al., J. Inmmnol. 176, 3877-3883 (2006))
and in th@%n

BIAICTEA HCPRIP LS| a5 éﬁBeﬂcavia@ﬁﬁmrr@pip ARPOHINTME sevengubtypes.
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di sease, ghahkeh %easéﬂﬂin@ﬂ@ﬂlﬂh%bé’thﬁ(ﬁ@ﬁ@gt 2K BioPAubAkP) 376T835- 8425 @0be))usef ul
for treatnment of pain, including chronic pain, neuropathic pain, and pain

associ at elihq X arerentoriy alpe Suad sa snierrglia Sgeviematelly anksiaexieonshinthter e i s
accor QP NGkl AERHs fsgten? agzg&gg%o%&%’stet%ﬁ}za@i ﬁm%@z}z%ﬁ, 8] 1-5’?9)%21;)@% ptors,

25 i ncludi ng antagoni sts receptor, as well as a need fo t hods of
treati ng Ansgasgsof ROGHhdve basn dnodned sdrlaer B2 Xenedited 1y béa XeleaFhendr esent

inventio i sfi t hese n S as | 1 ot he ' jon,.provides
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phar maceufatiGag the P@Q@&@éegwrghcsrahua%kbhﬁlma@ﬁnqtmgﬁ@hmromﬂijéh%@gengitivi%moi s 0 or
1; RL is: optionally substituted aryl; o tlonallé substituted heteroaryl;
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(2006)) and in the onset and persis'tence of chronic pain (Honore et al., J. Pharmacol. Ex.
Ther. 319, 1376-1385 (2006D)).
Modulators of the P2X7 receptor thus may have utility in the treatment of disease states such
as theumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic
20  obstructive pulmonary disease, airways hyper-responsiveness, septic shock,
glomerulonephritis, irritable bowel disease, diabetes, and Crohn's disease. P2X7 modulators
may also be useful for treatment of pain, including chronic pain, neuropathic pain, and pain
associated inflammatory processes and degenerative conditions.
There is accordingly a need for compounds that act as modulators of P2X receptors,
25 including antagonists of P2X; receptor, as well as a need for methods of treating diseases,
conditions and disorders mediated by P2X; The present invention satisfies these needs as

well as others.

The invention provides compounds of the formula I:



C _6al kyl . The invention al so provides and pharmaceutical conpositions
conprising the conpounds, 20 nethods of using the conpounds, and nethods of
pr epar i ngvoheloooegounds. Definitions Unl ess ot herw se SCAEPAYOIWOL32
following ternms used in this Application, including the specification and
claims, have the definitions given below. It nust be noted that, as used in

the specification and the appended claifs, the singular forns "a", "an,"
and "the" include 25 plural referents unl context clearly dictates
ot herwi se. "Alkyl" neans the nonoval ent [1inear or branched saturated

hydr ocar bon noi ety, consistingrsol elNy ofNgarjon and hydrogen atons, having
fromone to twel ve carbon atons. bgﬁﬁf/ yl" refers to an al kyl group of
one to six carbon atons, i.e. C -g6al kyl. anpl es of alkyl WO

2010/ 072599PCT/ EP2009/ 067032 - 3 - groups d?udg, but are not limted to,
met hyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl,
n- hexyl , agthgimacdatitaty heceptabilctshies thetkef, "Al kenyl " nmeans a |inear
nonovalenthh drocarbon radical of two to six carbon atons or a branched
nonoval ent’ ﬂgﬁrocarbon radi cal of three to six carbon atons, containing at

| east 5 one dodld @obpnd, e.g., ethenyl, propenyl, and the like. "Al kynyl"
nmeans a |inear nonoval ent hydrocarbon radical of two to six carbon atons or
a branéhed mordb¥A Bt hydrocarbon radical of three to six carbon atons,
containing at jeast one triple bond, e.g., ethynyl, propynyl, and the like.
"Al kyl ene"” neans a |inear saturated dival ent hydrocarbon radical of one to
si x carbon at onms 1®pornalybubsititedlaryht ur at ed di val ent hydrocarbon radi cal of
three to six carbon _atons, £.4. t hyl ene, ethyl ene, 2,2-dinethyl ethyl ene,
propyl ene, 2-nethyﬁ%%8$55@ﬁ§?gﬁﬁqgggﬁéyﬁpentyIene, and the like.  "A koxy"
and "al kyl oxy", whighalkgy obe used interchangeably, nean a noiety of the
formula -OR, wherein Ri1s an alkyl noiety as defined herein. Exanples of

al koxyOnoi eties i nAdag¥aityis put are not limted to, methoxy, ethoxy,

i sopropoxy, angkjthe like. "Al koxyal kyl" neans a noiety of the fornula
Ra- O Rb-, where Ra is alkyl and Rb is al kyl ene as defined herein. Exenplary
al koxyal kyl groups dptichalyeubdsiutedgrybf exanpl e, 2- net hoxyet hyl,

3- met hoxypropyl, 1- - 2: net.h t ., 1-(2-net hoxyet hyl) - 3-

met hoxypr opyl , and(%ﬁ%gﬁﬁéPﬁgﬁﬁé ﬁ%%?g%Lnethoxypropyl. 20 " Al koxyal koxy'
means a group of thedwidlkd, or0-R-R wherein Ris alkylene and R is al koxy
as defined herein. "Al kylcarbonyl” neans a noiety of the formula -C(0)-R
whereild Ris alkyl(é§tH@Fﬁﬁgﬂkﬂé@E@n. " Al koxycar bonyl " neans a group of
the formula - GOk yREERLhIRpéicAllkRXY as defined 25 herein

"Al kyl carbonyl al kyl " neans a group of the fornula -R C(0)-R wherein Ris

al kyl ene and R is hadiggenias defined herein.

"AIkoxycarbonyIaIkxﬁ" [gans a group of the formula -R C(0)-R wherein Ris
al kyl ene and R is dI'koxy as defined herein. 30 "Al koxycar bonyl al koxy" neans
a group ofhd inecrtion misb roviddR-afy Phariacadieslebmpitieansabkplieng tlendnigounds, al koxy

as defined herein.."Hydroxycarbonyl al koxy' means a grou f the formul a

0. R D0 Metliising e TR BRSO TGHT AL PO

2010/ 07259 9@GHsEP2009/ 067032 - 4 - "Al kyl am nocar bonyl al koxy" neans a group
of the formula -0-R-C(0)-NHR wherein Ris alkylene and R is alkyl as

def i ned hénlssspthernisgylatad Heddlkow)e tompanseddn §rvaoppleptiemendehirgthy - 0- R- NHR
wherein i.S: I i d i i v fonyl "
means a rocofgui FREIFE ne b dBiifon Gy ATARP B Ao i forketl

her ei n. "t kpdcsfidafianydath& yppemdaindaiss nthe eihyulef fotrhe“d ofamil ad-Re” 3@:dR' wher e

wher e is alkylene and, R' is kyl as defined herein.

A ky Pl PR T RER g EineontsS Pty SFHRE KB NG & -0-R S02-R wherein R is
al kyl ene apdyR mess dhditbnAsledelinaesk hieicdsatdiicd AiidOarbBRMSicdy, TBsRMg Of the
formula -NRR" wherein R and R each independently is hyrdogen or alkyl as
defi ned heldy af carken and hypipgen sfemsduwyingfiaey pagmiorpelvaseben sadsof Lvdind R i s

al kyl and e i " di g e e both
iyt ko r RS i AMELAATTh B by RELRTAR, CHIEHS EaAR: BralRl®, ©

am no as defined herein. 15 "Al koxyam no" nmeans a noiety of the fornula
-NR-OR wherein Ris hydrogen or alkyl and R is al kyl as defined herein.



"Al kyl sul fanyl" means a noiety of the fornula -SR wherein Ris al kyl as
defined herein. "Am noal kyl" neans a group -R-R wherein R is amno and R
i s al kyl eme 2an/def9vned herein. "Am noal kyl " i ncl udes amPaDmEPRIvI067032

am noet hyl , 1-am nopropyl, 2-am nopropyl, and the 20 |ike. The am no nviety
of "am noal kyl" may be substituted once,or twice with aIkyI to provide

"al kyl am noal kyl " and "dialkylaninoalky% respectively. "Al kylam noal kyl "

i ncl udes gtetllbwih@lnﬂmbubetrhybt limieetdrtyJ IawhyioethhlypmpvﬂetShyﬂoaVﬂi nobutplpydc;butyl,

ethylanl get.h | kyl " incl udes

dlnethyla ]%%%ﬂﬁngdlﬂ ﬁyygﬁpﬁm rﬁy$ﬁ}31ﬁethylanlnopropyl

N- et hyl - hkieédyy! mmm@emhwmomdlehﬂ@dwchﬂ)on 24licafot thoab K@Q&rboﬂ&lﬁﬁﬁs @ agr oup
-OR-R wherein R is amno and R is alhglene as defined herein.

" Al kyl sul Prapghed maaevalsptaxdrogerhen Belipalf thing (o f RPN ARRS SORERIHEIEH R i s
al kyl gndyRR do'uﬁle'?%ﬁiéi @%Brbt&rnyﬁbkoéknyl MNA ROz bonyl oxyal kyl * or

"car banyl al kyl " nmeans a group o formula -R-O-C(0)- 30 NR R'" wherein R
is al kyl erﬁ:!kﬂndl” IReaHSRlmardhonqul@ptelmleqqatwnw@lwms@etn sor caghdyAtorasordef | ned
her ei n. 0 f I Ris
al kyl ene anﬁéﬁgx 9%1{nt hg&r% ﬁb%lergdl%g fﬁltérreée H) XQ{@H ﬁomg conR 1n11¥g' St lgas{l
2010/0725&&RﬁﬁkEﬁﬁ@Qﬂ{Qﬁﬁ@@Zpﬂnﬁmylamwméhhﬂeans a monoval ent cyclic

aromati ¢ hydrocagrbon |ety con ting. of a no-,, or tricyclic

ot 1 o Y RYRRE B iSSPt pE Py R isaberop et sEbGRFORSG

hereing Exay 'B}h&%e@ﬁat@*abéh diRl @t hfkﬁoéaﬂfdn@g@icall@)ﬁhr@é ® sB@éarBdnrHt(Srﬁéj ko0, phenyl,

napht hyl , phenanth , fluoreny i ndenyl , pental enyl, azul enyl,

oxydi phenjethylsnge ne Adinetbyiedyishe mapyloe svingainseryine, butylene,

dlphenyléﬁkﬁhgﬁ (g%pﬂggylsulfonyl di phenyl i sopropyl i denyl, benzodi oxanyl,
én

benzof ur I oxylyl, benzopyranyl, benzoxazinyl, benzoxazinonyl,
benzopipéﬁﬁﬁonyhmdbdhﬂopypemahnm%ﬂmnhemzmmwﬂmgﬂmuinmhnahemapnﬁmpMMhmmyl,

met hyl enedi hen et enedi ox inclu

o {1 'y S oV BEERg isam Al | SR SR HEN st BaehP Bt b gelude,
subst iisut g arclidt TiMNitel @, ekhox@ndhoA i@bﬂfﬁéboxy, hMU @b likgy be used
|nterchan?eably nmean a radi cal - RaRb wher e is an algéﬂggﬁbggoup and Rb

is an aryfAlspeak Yb§n§@ﬁ@ﬁ@ﬁmﬁéfﬂﬁﬁb“@ﬂgR»(bﬁ%nyW%¥k§»§ Benzyl ,

phenyl et h e ﬁ§Mh anples
of aryl al %yle&% ﬁ{s}%ﬂegﬁg 151)rlré\e\a:}t s a gr%llll?ﬁg%ré{ﬁq%1 or nﬁf\glaglégeﬁ&%ﬁ)vﬁgr ein R
is aryl metﬂeijenigdi, Fmethioryprdiyl, ]Amy:thtykgl matmxtysthyl g{(bmmrtlnﬁxyeﬂhyl)ﬂer mula -0-R
wherein R | ar her ral k y" means a group of the
fornul a - -?ﬂ%ﬂﬂ’ gﬁ' *P%h%Vnggélﬂ Shax 2 aryl as defined herein.
" Car bogy" “Mkox;la)ms( Xk R@RYlp of thdHoeulaBy- R}R useetid Ricieylangedl s neans a
group of the formula -C(0)-0H 20 "Cyanoal kyl"™ " neans a noiety of the
formul a -@*Qﬁyasdﬂﬁ@?khWQHH s al kyl ene as defined herein and R' is cyano or
nitrile. &Qualasbion meé?%aarlﬁm@ RVEHENL @g’éﬁkagﬂgreﬁﬁi%oﬁ%()ﬁ'aé GefiRUCt Y
con5|st|ng oT nono- or |cycI|c rings. Preferred cycl oal kyl are
unsubstltMﬂ@d or substltuted W th aIkyI Cycl oal kyl can optionally be
substitute »Qr rein .each substi is 25
i ndepende OXW%’P%& eé‘?% $r°“%P§% g C(Wﬂgl”g‘éﬁr%m%lsé‘ RO 4R
nnnoabkyl@ﬁ%mo or dlalkylanlno unless ot herw se speC|f|caIIy i ndi cat ed.
Exanpl es of cycloal kyl noieties inclu ut are not
cycl opr opy‘}kyle%f)%é@ meayet %@éﬂpﬁiheqwm Bife& ) Raxb@r%%%ﬁ% ywle%%ndt%e
l'i ke, inciudiyng Ramtd gty unsaturated (cycloal kenyl) derivatives thereof.
"Cycl oal kyl al’kyl ™ means a noiety of the fornula -R -R', where R is
al kyl ene and R' is ?kacfltrb@l}{l@lﬁylémea@f& gredp hetheiformuleGRe CHAK yhg kR ys
nmeans a @ . wherein Ris alkylene and R is
cycl oal ky{ﬂ%ggnecfI |I{:§%I‘lﬁ{é’%?lsﬁdeﬁ9?@§‘é‘ﬁfr)/ 072599PCT/ EP2009/ 067032 - 6 -
HeteBOaIkwkoxnmﬂmﬁwamnﬁ&kmkngagbqabﬂmsﬂdﬁmmnédRhaKBHﬁ\WMﬁﬁﬁRnsamgknémo or
three hydro en een replaced wth a substituent independently
selected ¢ GUEIE B¢l ng of -ORa, -NRbRe, and -S(O)R (where n is
an int ege"‘H}f(fr@)f?chbBﬁ’ylgl)(oxW rhéhnk H?dﬁ@%ﬂﬁ%&@ﬂﬁhlé‘ O ietofoa WwRirdth ROk
attachnent ‘of t'he heteroal kyl cal is through a carbon atom wherein Ra
i s 5 hydrdlpdane asclgfineddaesin, cycloalkyl or cycloal kylalkyl; Rb and Re are
i ndependently of each other hydrogen, acyl, al kyl , cycIoaIkyI, or
cycl oal kyl al kyl ; and when n is O, Rd is hydrogen, alkyl, cycloal kyl, or
cycl oal kyl al kyl , and when n is 1 or 2, Rd is alkyl, cycloal kyl,
cycl oal kyl al kyl , am no, acyl am no, nonoal kyl am no, or dial kyl am no.
Represent ati ve exanpl es include, but are not limted to, 2-hydroxyethyl,
3- hydr oxypropyl, 2-hydroxy-1- 10 hydroxynet hyl et hyl, 2, 3-di hydroxypropyl,
l-hydroxynethylethyl 3 hydroxybutyl 2 3- dlhydroxybutyl

o, B ~ e



Het eroaryl al kyl " or "heteroaral kyl" nmeans a group of the formula -R- R
wherein Ris alkylene and R is heteroaryl as defined herein. 30
" Het er oarwyb=uoiofoesph nmeans a group of the fornula - S02- Rrain@peéns/oR03%
het eroaryl as defined herein. "Heteroaryl oxy" neans a group of the fornula
-0-R wherein Ris heteroaryl as defined,herein. WO
2010/ 072599PCT/ EP2009/ 067032 - 7 - "Heteroaral kyl oxy" neans a group of the
fornul a mlRylﬂhiwgnbehﬁaIROX m¢aln§rhgme1p@rﬁdleFibrml§a HetRe 62 HRAsvhdesini Rasd
her ei n. @t erms o-h ﬁg{'l’a g errl1 and "halide", which my be used
| nt er chan% Brlley r%f ef Sge st9tUent fluoro, chloro, brono, or iodo. 5
" Hal oal kytAlkpeaisatoky! maals(i%frd)ujﬁﬁftﬁ@foﬁhﬂlal O-RMNHRT wingeia R igarkgldhy didgen has
been repl aced WI(} f}]@ﬁg%or di fferent hal ogen. Exenpl ary hal oal kyl s i ncl ude
- CH2CL, - € 4. perfluoroal kyl (e.g., -CF3), and the like.
" Hal Oa|5k0‘ ¥l§ﬁﬁﬂl§ll”%éﬂﬁ's 8toiqf of e f&’ﬁ’fu’l‘éﬂ gOQ—%’WH@’?&Iﬁ R'lEaIByl'a% Rfifldl Kk@élﬁ)’ |

m)l ety as detined herein. An exenpl ar‘{ hal oal Koxy 1s difl uoronet hoxy.

" Het er ocy'cAisglsilfrotylafieh meaes smpigtyaefdhe ormylanReb@i-R" wheleadhere B atiyhage at om is
N, NH or Kyl ning ring atons form an al kyl ene group.
"Het er ocy%ﬁd%"lxﬁlekgﬂ% (faeﬁgr%({nlge\g%bent saturated noiety, consisting of one to
t hree ri nislkylsiidorypoitoat” ngeann e graupof therfotnnrle eO-R-SOSR! whetcar Rat DkHercchosen
fromnitro ,. O en qr sul fur). The heterocyclyl ring may be optionally
subst i tut@%ﬁs‘%@? éiﬁgﬂeéf]éﬁirﬁn Exanpl es of 15 heterocyclyl noieties
i ncl ude, bauhm@rneeaﬁ@a mlolid®y bede de}muthNKK‘ alnkdeiPRRAY Rt Bi@dndipPRdchdl Y|
pi perazin honopi perazi nyl , azepinyl, pyrrolidinyl, pyrazolidinyl,
i m dazol |%xrdogep@ir alkybasidefingd hergipy i imimal thuspipeludes; aHVlamIW(Whﬁf@OIFM R and
oxazol i di yl, XA L. ly ol i di nyl,
qui nucl i dﬁnyla yg%. no?o{hg% h dmgg‘u{)%‘g alg?ﬁyla enz%%déazo{%k, ol hhe{lﬁﬁ
t hi adi azofAthindcarhényl’ bmamtargrmmbf itk fmymulabéﬁi)eﬁmmle;diri Riinyrhinoas dyforedf ur yl ,
t et rahydrof uryI 20 di hydropyranyl, tetrahydropyranyl, thianorpholinyl,
t hi amor phB Y| sul f oxi de, thi anor phoI i nyl sul fone, di hydroquinolinyl,
di hydnks O'M@glawd",méaﬁg b aoyedy ofit ReHiuly INR-DR (bl R $afdidieh bhykyl and the
| i ke. "Heterocyclyl al Cgb means a noi ety of the forrrula R-R wherein R IS
al kyl ene %naalﬂszyl 4S§1eﬁé@ @iYclyl as defined herein. 25 "Heterocyclyl oxy"
means a no " | I i ned
oo n rpebuBd MReanRE My e MRS B Mg R SRS Lin BB, par i n R
is al kyl ehenaoakiR" nicanhegeupeR-d’ yhems Rl amed anéReis alkylene as cﬁdyhhletbhytainkoxy

means a np f,,th ormul a wher ans hdro yal.k flned 30
neronn ~eparbabur igpTudes RO RelE s, e Ry D AT S s e o R
i s hydpoggie. C)Ifhe&hﬁlyd moefed, (B'”am&ldahl@[”%%aidﬂwbstﬁﬁtedGﬁéertﬁdwfbeﬁx&thl’hlkylVQD

2010/ 072599PCT/"EP2009/ 067032 - 8 - "al koxy-al kyl am noal kyl * neans a noi ety
of the foPRiids "alkyInrinoRkylyad ¢ qhﬁlkwdarrgn%ﬂl | respsctively i Alkyamswelybr al kyl ,
and R 1 Singhlceskathlidhnidine el ARy INERSL Ryl it eHA yﬁa&hﬁlﬁ}g}in@%?l JFgans a

noiety of the fornmula -R- erein I s "al kyl'ene, ogen or
aI kyI anttic Rke.i 'Pihlkpaoiyalkyy| lndsd@@mn@dlamMmhylﬁlmmmMonyI al kyl "

" car boyya nean 0 hef CO0)-COH where R is
aI kyl ene §¥ﬂ h’é’%%%??%%y el ﬁgeh%ﬁk&%l% aglé?cbeg‘ a&?k%ﬁl "means a group of the
Formuba - QuinChi@dxyOitheshie s giop RORSR ‘aitkeydie Reis aﬁmdﬁfiﬂd@(é dligll@lens defined
"Hydr oxyal kyl oxycarbonyl al kyl " or "hydroxyal koxycarbonyl al kyl " means a
group of RHEMN10 formula -R C(0)-0-R- OH wherein each Ris al kyl ene and may
be the Sa‘%k?ﬁulﬁinfyfaﬁﬁ@@tmeanwgﬂ&éw%f {ﬁ)élfonﬂ{ﬁ@-rﬁR 80,-&l iydrei AR @tabk%'ﬁél(ﬁ@flé ned
herein, substitutéd wth one or nbre, preferably one, two or three hydroxy
groups, phoWogtedrelat the same carbon atom does not carry nore than one

hydr oxy o i " ud d to,
vl orcymar R ocBBRH ARSI ekof e ARER: G Froulbh oSGl R0

1- (hydooxyRIR"wheyei2 R id SIkmBh‘h yrhd)R 'ORY bachﬂndtqodmdmyjb lstlwkirogBE bydkyl)ay kafiydd,

4- hydr oxybutyl , 2, 3-di hydroxypropyl, 2- hydroxy-I|-hydroxynethyl et hyl,

2, 3-di hyd?Ss¥but yl , 3, 4-di hydr oxybutyl and

2- (hydr OXVAIE#rﬂWAmo;@“ YR OX W%@hﬁ BYihe TEMANLXRVICT AR R"is BRGRAC el 0al kyl

noi ety as deti'ned herein erein one, two or three hydrogen atons in the
cycl oaI kydlkyadpedafingdberciieen repl aced with a hydroxy substituent.



20 Representative exanples include, but are not limted to, 2-, 3-, or

4- hydr oxycycl ohexyl, and the like. "Urea"or "ureido" neans a group of the

formul a -Wl20(0239NR'R' wherein R, R' and R' each i ndepemnag®nadopscios2

hydr ogen or al kyl . "Car bamate" nmeans a group of the fornula
-0-C(0)-NR R'" wherein R and R' each 255[ndependently i s hydrogen or al kyl.
" Carboxy" nmeans a group of the formula =0-C(0)-OH "Sul fonan do" neans a
group of fAeylf memslaamomlemymwmmaei: hy@®ogarRn mpidtyRongistotg dfadepeadent |y i s
hydrogen or ti ubstitute used .in sqQciation with
L et erqn B T g B BTt R tont B o s T e Bl ans o
aryl, pheBydmpltfsatfet}ﬂmqid:Ues ciarmldealbtkwemﬁhhﬁrteer@py@iyylnapﬂnhgzlhpheslamptyitonal |y
substituted |n dently with e to four s tituen erably one or

two subst ‘t%‘ﬁt Shdsavh ppedleny orﬁuganwxy Ig}t?rltslaﬁw@rnyl dpefﬂﬂar rréyr

het er 08l KythinoMpREX Y@ HENY1sull 10d Ry fsQi Hd &K XN A0 d RIFLND,

acyl am no. MmombRRY y%am%%u al k nfyasm R S Eezoo@?’oamsz
- 9 - hal b@kk@lmﬂ}’héﬁmﬂmﬂw bh@ogmgylk‘pfmzoxa@myl begoxrzifqiybrbenrpipsrddjuid.ogen,

al kyl, I R integer fromO
to 5 R m%%%&ﬁﬁﬁgﬁgﬁq&:gééx%ﬁ Pﬁy ﬁz rS@%n or” ﬁ%ﬁﬁf%eaox %ﬂd S’ hydr ogen
al kyl, cyeahgahdiydxypleangl, aad HtjéIlﬂtle,kmd:ludlp@pwhlly)hydm@nyﬂealdkty\l'a)weﬂhereof each
(CR R CCNRaRb]&, renis an integer fromO to 5 R and 5 R' are
|ndepende IW%QMVH? d@ﬁ“&Pw dikyl, and Ra and Rb are, independently of each
ot her johyd(,QGaRA" AldkWralk fly GliAsh KM&/ be Gyl 1@@tch¥ﬂg%hﬂﬂy|medihrheﬂa&'calcﬁaRb where
phenylalk | rtain preferLed optional substituents for " ghenyl
"het er oar§ s an glkylesa toypand R’ tsthatasyl gequp 8 tefingddienies agkphenylaéiryés susheoal kyl |

R e e e L

nmet hanesudrflabkyl.. 10 Leavrng group" neans the group mnth t he neaning
conventi opal ociated wt i i n_ synt 9 or tr e., an
Comor oroUIRE] MeeabethAtar et SOt ShérRaE R S ORSD. Beanpt os
of | eayi n'gmgro@?:roﬁlemcd 4468 ofthé formBlanOtR Iwh@}et@pt i &tyl h&teﬂﬁ&nherahkane- or
aryl enesul f ony such as net hanesul f on et hanesul f onyl oxy,
t hi omet hylAra%mé n@@@nSfa&rgﬂrrb&fyhe foaplagQyR- @nﬂleﬁtn Briyy plsxlpne and R'is aryl as
drhalopho&ﬂﬁk@ﬁxkpgy, optionally substituted 15 benzyl oxy, isopropyl oxy,
acyl oxy, and t I ke. "Modul ator” nmeans a nolecule that interacts with a
target. Tr@rbcntyé roath}idmrsrcalrhcﬂy]r’d e\;hidjumﬁlv@usedtintéﬂchﬁutge@ly, mcaago giosp of the
antagonis{ %> B@ as defined herein. "Optional" or "optionally"
means thaOhPh g s% uentIy descri bed event or circunstance nmay but need
not ogourCyafgalkylat niches £@skety ditthOfdrmbel-RIEH” iWistaAnTe slkyiRaE & ddfmeevent or
20 circunstance occurs and jnstances in which it does not. "Disease" and
"Di sease Ry@inéend Redn@aBn)r fdease, condition, synptom disorder or
i ndi cati o it qggq essolvent is
i nert undg?CF%2%2oﬁg%g?gﬁﬁ“ﬁgk%ﬁg&hggﬁ??%%?@gfﬁ%e es%%gb ?n%?oﬁfunctron
t her ewi t hbicyahiclrungs. n@refepnedexelmikxel arpennbigyted ol subsisytedweth ehiyl.r Cyaoalkyl
t et rahydr of ur \ r mam de |.or of or .chl ori de
o - a ot o en st oL bl R R i RO Rl hoh e TRy aBlfufl i€ Scet one,
met hyEs et fmyrtlzpehgémtnelydnﬁyrhaml alk@dyhl@dl@lhﬁldalﬂ@gaﬁ@rho m@@ﬂkﬂp@ﬂgﬂ OZI .
tert utano i.oxane the Iike ecified to the
cont rary, diphl agBI, BRESs RY %l&eﬁpt%@aﬂéa&wa&% Fgpmp éogwi PNRE i on are

inert sol M@l’ﬁh@ ‘but E’r@%f‘i@rﬁﬁé&ﬂoC@cb{)r&ﬁP‘%Q&éﬁhﬁl cYERGHRANA, Q%loﬁ\ék'yPQ é1shdpeaf ul in
preparing a E har maceut i cal osi'tion that” is génefall af e
non-t oxi candg @Ihkrerlrtctreﬂrmgormtlaﬂgrlmaattulyaterddcycmaﬂi@nw) Slerl‘(ﬁmle%fh@labf e and i ncl udes

use. v 30tbrBI5EBYRR Fir kR B aR R Ao LB K TR B JREEERL T2

saltsSOofqakmﬂwpaunmnmmaﬂemsalts that are pharmaceutically acceptable, as
defined h d tpat ossess he desired phar macol activity of
the par enféx,c %XYSER?H SO PHEF fB I B %dtﬂliletf?IB#’g&ﬁ?’LﬂnF S ¢ h
i nor gani Coafdafls] sUdmnagndty@r ochloric acid, 5 hydrobronmic acid, sulfuric
acid, nitric ac¢id, phosphoric acid, and the i ke; or forned mjth organic
acrds such as acetic acid, benzenesulfonlc aci d, benzoic, canphorsulfonic
acid, citric acid, et hanesul f oni ¢ acid, fumaric acid, glucoheptonic acid,
gluconic acid, glutamc acid, glycolic acid, hydroxynaphtoic acid,

2- hydr oxyet hanesul fonic acid, lactic acid, maleic acid, malic acid, malonic
acid, mandelic acid, nethanesul fonic acid, nuconic acid, 2- 10

napht hal enesul fonic acid, propionic acid, salicylic acid, succinic acid,
tartaric acid, ptoluenesulfonic acid, trinethylacetic acid, and the |iKke;
or salts forned mhen an acrdrc proton present |n the parent

Y 1 L . .



15 di et hanol am ne, et hanol am ne, N nethyl gl ucam ne, triethanol am ne,
tromet ham ne, and the |ike. Acceptabl e inorganic bases include al um num
hydr oxi dewocalogi7esye hydr oxi de, pot assi um hydr oxi de, sodi ReTER2@OMNEI082 and
sodi um hydr oxi de. The preferred pharmaceutically acceptable salts are the
salts formed from acetic acid, hydrochloric acid, sulphuric acid,

met hanesul fonic acid, nmaleic acid, phosphoric acid, tartaric 20 acid,
citric acilkteredlyllimeapoanaalkyluadicad a$ défuneyl heriemcyheaeid onagwe o thmee hiydregenul d be
understood that all references to. pharmaceutically acceptable salts .include
a0l vent _addam by s FPEEERTER sl BRALIDGRINT S RETOHET bief Bk bl ned
herein, off-ORe SR’ aail dSEHR Y (whbresaik tan intEycp et 0 102)gwdhiihe uaderstndihgct i ng
group” neans_the group whi ch eIectiveLy blqcﬁg one 25 reactive site.in a

mul ti f uncPrIR&POIREHEaHINSY efﬁlfﬂ heteroglkyhdicakis 4 GEbAOBeVetpip iRgéF out
sel ectkv eﬂl})ﬁr@éen,a&?f, IﬁﬁJyl, %9&5&%{ﬁ9(§1§d§/§ l’o%ﬁ&fail%ﬁ% B 4h8 ReAred iﬁ@eﬁéﬁ@éﬂiﬁl? @f cach

conventional |y asSoci ated w in synthetic chemstry. ‘tain processes
of this iofheryidmgengicyl, dpplncydheallod otrsyelosllsylgikplipad wbebn ok R éslesidiragsn,

ni trogen / Qr S j [.8§aGiia . xampl e, the

Fer s arting: elPENeR oA PIRI RIS B whid L 53 $rae R A0 Ry, 8l e € Lsea

i nt er changedalkylaBo/l haties, calathinoe irvhodlkylild®eoadigaybdimgr Repsesémiterded t o

tect th itr t i t i bl ti i t heti
D o edur cSETRI TR B BSHBH 6t oA B S pa T DREY . SR TERE Thot <
limted tl%fdréiﬂrﬂe't%éztﬁ’ﬁ??,@ﬂlihyd AL @hy&%&?%llethg!lémyl, 308Ny By E araony|

(car bobenzyl oxy, - met'hoxybenzyl oxycar bonyl ,
ﬁ ;

p- ni t r obeditydroxyradd hxﬁpxwmdhylwﬂoa@mmmbﬁ@mimgméll)emsz - 11 -
but ' The .art | ' ' how t
Dot Xy car BRI 20 o bl TE AR ISAN KRRy Ublh o how Lo

f ol | ow ngmethglamicsslfolySotthgh esthymeanssulohwehy!, sdthytanonsuffonyisropylaindabat ai n
ei t her stlichionetric or non stoichionetric anounts of solvent. Sone
conpounds'ffave a tendency to trap a fixed nolar 5 ratio of sol vent

ol ecyk es«Hdleb§1"Ghy:st andnBeydielot Bic§diRtBdicdl S té 0F AhH &0%5%%iﬁ€bﬂeas& bnd he
solvent is water the solvate forned is a hydrate, when the solvent is

al cohol , ¥RBAEGTIYHEtFHAEHC Y01 thire BRDhefereatopy gelagted framaN.{diddthsy t he
conbi nat i : : ] i : stances in
whi oh ¢ he e B e O T on et ng
abl e to floteroaykradicalmillectopdnat@enaticQidgSdlhe dctetoansg aing nmyrbesips oahlg

non- mamal . . l,s ns. a nbe f the ma li.a class including, but
nor 17 e R R AR R o nelire SRR Ao e b O
apes aod smivkelyy SPS@uRE imidardlyiaotdFBlys isotervlAstheablyl, esothiQios@Soxadhaedpl, goats,
and swi ne; donestic animls such as rabbits, dogs, and cats;_ |aboratory

ani mal s i Wwéadizaell pysamt shicnyldisnzathienyl sthiophenyl, farsnylgpyrad. Hirks! pamelyh he

i ke. Ex - ﬂﬁqug i imyted to, birds,
and t he ?ﬁﬁ%&ﬁ4ﬁémﬁggﬁi&gﬁ ] dt$§@g%ghﬂg$mﬁ€ﬁ%?gk§ﬂgg% #%ﬁ%ar age or sex.
"Art hri tikhzotbmpsradyls bagasidezolyd oraizodxenayld benegexadozp i, peszodfiazohd, body and
pai n assogci ated w t.h, such joint. e. pthritis includes rheunatoi

rthe o osondbdigtb o BHEQrbahd indBUR RGindi P e AR LR R B oty
arthr izs: SquizdXolilg] qﬁindlilzﬁiyudﬁphtgwdilhylamter!idiﬁw @trﬁ)azalyl,iaﬂéﬂliﬁ;mmmpmypai n | _
surgi cal pain; visceral pain; dent pai n; prenenstrual pain; central pain;
pai n due 1%dp prd t%ﬁillg?’élil%‘écﬂ%% I CPRARR R ayatyRstgeqingagh prtoillyi t i s
neur al gi ag;hsf@icgoni ng; ischemc injury; interstitial cystitis; cancer pain;
viral, parasitic or bacterial infection; post-traumatic injury; or pain
associ at edetaioatyldlkyli' pathictsrdroalisyl" syeariy ogreup oBhe Thiewdp &R wher¢iy Reif plkytenee
anount " . pound that, when adm nistered to a subject
for treagﬁﬁg§é§%?§§§g5£§%§ %%&ggHSUfficient to effect such treatnent for

t he dBsea%tctabatBulfdihe nichives @pepdf thalfdrynuéd SE6R whcraimdu isthetenddryl av defined
dependingkon t he conpound, disease state being treated, the severity or the
di sease t1%¥Hted, the age and relative health of the subject, the route and
form of aq{@t&b%?[o%&" RBanstdBou SR Hmafa -O0R vk EANRINELteBSH LAl defihe B0
veterinary pracfitioner, and other factors. The terns "those defined above"
and "t hoskrelef i ned herein" when referring to a vari abl e incorporates by
reference the broad definition of the variable as well as preferred, nore
preferred and nost preferred definitions, if any. WO

2010/ 072599PCT/ EP2009/ 067032 - 12 - "Treating" or "treatnent" of a disease
state includes: (i) preventing the disease state, i.e. causing the
clinical synptonms of the disease state not to develop in a subject that may
be exposed to or predisposed to the disease state, but does not yet
experience or display synptons of the 5disease state. (ii) inhibiting the

o .. . S Y b1 o ..



conbi nati on of two reagents which were initially added, i.e., there may be
one or nore 15 internedi ates which are produced in the m xture which

ul ti mat elwolzewds2399 t he fornmation of the indicated and/ ecTidreoodasiosed
product. Nonmenclature and Structures In general, the nonenclature used in
this Application is based on AUTONOMImy. 4.0, a Beilstein Institute
conputerized systemfor the generation of | UPAC systematic 20 nonencl at ure.
Cheni cal '&iqt@oara}l@bxs'hmwnsra@remmom torpnepQrRR "vdiengn R3S Skyeng erdR'on 2. 2.
Any open yal enc earing on a carbon, oxygen sulfur or nitrogen atomin

t he struc ?8§y%1 ({%ﬁggates the presence of a hydrogen atom unl ess

i ndi cat edTl@ettbﬂﬁWlﬁﬁ)” ‘Wa&fgen Bandl "halQ@EE Nwiciomhal be ngediekahagicybly/eftgtd & shown
wi th an open_ val ency o itrogen atom and variables such as Ra, Rb or Re
are shomnﬂgﬁﬂPﬁgﬂﬁ@F@@Q%VyF“WFh@rmgﬂch vari abl es may be bound 25 or joined

to thesopgmyAkANRbaky alzﬂg@aeﬁn\éh%%l@nqm@&ne% MRE hdbSdnthab Bech r'éﬁ»l%éé‘at ure
but no specific stereochiem stry is shown for the chiral center,

enant i omevsh agsoel diffednidiaidgen hExahplpalhalvetiybrinepde <idéiipassed by t he
structure. e u i.st in multiple tautoneric
—CIW&GP% @Hyt%él %Hfu%rosdﬂ%“% ré;ass ég aﬁ?%}eeﬁm

forms, all tau s are he structure. Al patents and
publ i cat | ‘g odlkedt infdasdla meicey of the &mnmo{nqrvateesin Res ehalollitylrmedietyance in

their rety. oun e ln |on The invention provides
conpounds %ﬁlgﬁ@ypo ﬂ“ygﬂiﬁp““”ﬁ IMPARAYt i cal |y acceptable salts
thereab, wREBEYHIoaMiAS Iﬁeeﬁh"s alatuRied rﬁngVKH’relﬁ at Rdstlofe rlﬁ)é)ﬁtbﬁlrlﬁ’-lNl WHsstet i t ut ed
aryl; optionally substituted heteroaryl; or adamantyl; 10R2 is: optionally

subst i t ut diylandithe remepingeaingatenpbrnantaliylamegeupar yl - C3_6cycl oal kyl

G _6al kyl ‘*Heq ro ﬁ” ﬁqegﬂs (g/a%h%(sy rat@‘(?fﬁ Eé{ c81|}§ist1tﬁ%§rf§§ee{6 thgeﬂggékyl )

aIkyIcarbony oxycar onyl a each pendent |y
i s hydr ogengrpormating one, two or three or four heteroatoms (chosen from nitrogen, oxygen or sulfur).

The heterocyclyl ring may be optionally substituted as defined herein. Examples of

15 heterocyclyl moieties include, but are not limited to, optionally substituted piperidinyl,
piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl,
thiazolidinyl, isothiazolidinyl, quinuclidinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl,

20 dihydropyranyl, tetrahydropyranyl, thiamorpholinyl, thiamorpholinylsulfoxide,
thiamorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl, tetrahydroquinolinyl,
tetrahydrisoquinolinyl, and the like.

"Heterocyclylalkyl" means a moiety of the formula -R-R' wherein R is alkylene and R' is
heterocyclyl as defined herein.

25 "Heterocyclyloxy" means a moiety of the formula -OR wherein R is heterocyclyl as defined
herein.

"Heterocyclylalkoxy" means a moiety of the formula -OR-R' wherein R is alkylene and R' is
heterocyclyl as defined herein.
"Hydroxyalkoxy" means a moiety of the formula -OR wherein R is hydroxyalkyl as defined

30 herein.

"Hydroxyalkylamino" means a moiety of the formula -NR-R' wherein R is hydrogen or alkyl
and R' is hydroxyalkyl as defined herein.



C _6al kyl . In certain enbodinents of formula I, R3, R4 and R5 are
hydrogen. 25 In certain enbodinents of fornmula l, mis 0. In certain
enbodi nerwe 20fo/d7es9pul a 1, n is 0. In certain enbodi ment #CofEPR@om6ioa2 |, R3
is hydrogen. In certain enbodinents of fornula I, R4 is hydrogen. In
certain enbodi ments of forrmula I, R5 is,hydrogen. WO

2010/ 072599PCT/ EP2009/ 067032 - 14 - In certain enbodinents of fornula I, Ri
is opti oneﬁlﬂicyi}’@dlb’éftminmlbﬂ” ateyns a nnietyeofithd forembo®-NBNRS vdferdio Rrivhliylene,Ri i s

optional | tltute hen cent iments of formula I, RL is
phenyl op |%ﬁ¥§f’%€ )é{ lso%goxyf‘&(/gﬁast%ﬁ g?relflour tines with a

substit ue'THy(Kﬂ(Exyal.]kl?BﬁﬂlﬁdtﬂlQﬂ'Smemh m@d@pﬁﬂ&eﬁbhhma sehNaciredviidrdnR iRalkelenéi _
C._6al kyl oxy G _6al kyl sul fonyl ;

6al kyl ; G _6al k 6al
Oa 6al kyI%dF ogen %aﬂ(ygépﬁ%vvé%@wwpﬁ gﬁgﬁpg(h &Ryl wherein the phenyl
portiop i 'ﬁly@?&ﬂy@%bl‘l?{alﬁﬂb& "&%Bo‘%?aﬂgrlt' bhefrls a S@LK B the %rhfu'le{ - (OO Mere

C _6al kyl cdrbonyl ; dam nocar bonyl al koxycar bonyl ;
6al koxycaRbi)ﬁkﬂleI@ aSG’&ﬁkQﬁ(@ﬁrelhydroxycar bonyl ; hydroxycar bonyI G _6al koxy;

L oo VR BSEAERAM  G0 O SRR SRR

hydr oxy- leﬁaﬁd%ldeﬁﬁ}edileﬁ@ycl oal kyl - C1- 6al koxy; amino; am no- CI _6al kyl ;

oi por o sy ialobEbaRTCR bahesalEoRrhantiimen cromigr -

G 6al1bOXﬁ6n§hLa61aldw)@rRt®H%e§eh Kadh;R ﬁ%ﬂ%‘l’en&én@na§%le kel afichdr @ifdker®alkyl ;
di (hydroxy-Cl_ 6al kyl ) am no- G _6al ky| 6al koxycar bm%l am no- G _6al kyl ;

G _6al kyl oRplkaki meancan alksl paickias; deﬁ}lﬂtﬁ@f«l&u shitiieied g or more,

G 6 YRR P P AR B o

hydr oxyc acdnnynmre @an omahikgdoxy groupi Repr;esantamvwexaanplmedudes bbsdre honelnmﬁaedrm,y form

a G 2al nedl al o- C | kyl ene i n, enbodi ts of
formula | y QkBﬁrezn@YCﬂ hé(i‘\grlpSa?‘ &B@P’Eht ro&‘PiBmpi%mi)?th’i?’@'ene Yt four
L i Ims*s 1gﬁltllﬂgmf/@wbsjl Iztnygﬁlxxyeﬁtyﬁ ghgldtd%eﬁtgp 4@@%){?{9&%% Bctgﬂ}draxy@@dﬁ@tﬁd from

al o; a a al koxy;
G _6al ky_@(ﬂf@Wnkrh}’df@j‘}’IB%{hl@‘%%h?a‘3a€}1]9/¥df0>01>ut}’¥e§| kg oy gyl an@henyl sul f onyl
wherein t g[g{;,}ﬂ ionally substituted with Cl_ 6al kyl;
nitrile; %&d\}a e&]%% aﬁd}?k@rﬁgﬁlyl am nocar bonyl ; C1_6al koxycar bonyl Cl-
gzil k(2)>é yg ar}lmﬂlmyx;zcﬁsloﬁhylk melyns ahgoatft(midwd:k mom?gdeefllir(lydhmmomeb&mmhe Givo Saﬂhke@xy

am nocar bon al ko al ko roxy

531 koxy IR ARl bR e PR R ot Sy
hydr oxy- @Q&edekwhve SaBipBeyad IR, bt arChdiaink@u Yo, 22/8- rts;r,4 m@@c@mm&kuﬁd
Cl_6al ken Cl 6a|kyny| nmor phol i nyl ; nnrphollnyl 6al kyl ; pi perazinyl;
pi peri di n%‘FEl)‘ am nocar bonyI G 6al koxy Cl_6al koxyam no- Ci 6a| kyl ;
hydr oxy- Gu@@‘okydréﬁb“&eﬁ&a% wéﬁthecémﬁaiak%ye?@i)ﬂﬁyﬂaﬁwh@&& _Ralkykin Cl- 30

6al kyl car bonyl am no- G Cl1_6al kyl am nocar bonyl ;
G _6al koxq@@hnlbbnqﬂdaltl}@alhk@ﬂogemr-aﬂaél kyl ami no ¢ ar bonyl C _6al kyl

i acen AR AL i YT IR R PR 2 B R Gacnor 0
hﬁilaod@s 2@6&)&?@%}@1@!1@1;£ydr?ge\ﬁ@r2ﬂk§zﬂl 072599PC‘tI)'/ EP20098067032 - 15 : I n cer]Eal n
enbodi ments of formula stituted one, two, three or four
times wit e %bgie?we%fp%ga"@aﬁm f%‘g)ﬁgé&eggh i ndependently selected from
fluoro; C‘@u%ﬁamil%oﬁ'@ans' QH8ip WB@Wrmu%t Sl -NRRt B ¥in IRIROMR™ each

trifluoronmethyl; difluoronet hox?/ trifluoromethoxy; methanesulfonyl;
met hanesullnﬂmdentln‘es hadiegenlof elyyl.; t ol uenesul fonyl; nitrile; acetyl; 5

i b t ;H r
2 o s TES AR AR i SR RADATEL ARt SOLRAY:
hydr ogget rwxlysalkmmohyﬂeaafbmgﬂ haeyins aim‘rhlapleanyl hemdagﬂ oqwloebkyl oﬂhetht@syylybt hyl ;

hydr oxyet hyl| | met hox or nitro;

NyN di )r/ret‘ﬁ ’I‘%ﬂﬁ %ﬁ@%ﬁb’oﬁ‘éi‘t}%ﬁ%%m B‘Hé’p‘f’%?%ztf)rfwf su “tuents Pfe¥efably one or
N- (2- met h%ﬁbﬁ%bént%e[é%ﬁeﬁﬂo%%lﬁ?”@}cmﬁhkyl Ny BodikgRIKY, Ih@m&ga@th@zm@xyélféyl
anlnonethg boc- am nonet h hyl car Bonyl am homét

N, N- di m@ﬂmquwhydrowlk@ﬁmaﬁymo a@adarpml, maye- ﬁﬂfy mlno di-alkylamino,
2-hydroxy 1- hydr oxynet hyl - et hyl ; et hyl am nocar bonyl ; pi peri di nyl oxy;
tert - but oxycar bonyl net hyl ; N,N—dinethylaninocarbonylnethyl; n- propyl ;
i sopropyl; hydroxycarbonyl met hyl; hydroxypropoxy; or two adjacent
substituents may form net hyl enedi oxy, ethyl enedi oxy or

di f | uoronet hyl enedi oxy. 15 In certain enbodinments of fornmula I, RL is
phenyl substituted one, two, three or four times with a substituent or
substltuents each |ndependently selected fron1 halo 0__6a|ky|; G _

- o L~ ~ r R L



25 In certain enbodinents of formula I, Rl is phenyl substituted two or
three tines with substituents each independently selected from fl uoro;

chl oro; bwormio/aresdbyl ; et hyl; nethoxy; ethoxy; difl uoromerhrg09/067032

met hoxyet hoxy; hydroxyet hoxy; hydroxynethyl; hydroxyethyl; hydroxypropoxy;
met hyl enedi oxy; or ethyl enedioxy. In ceétaln enbodi nment s of formula I, RL
is phenyl substituted two or three tineS with 30 substituents each

i ndependelmldaikyd diabailedyf retarpalkylu€iQR, -8QbR fwherbRasrbydroganhglkyl, plsyhest hoxy. | n

certain e t f,.for t| || ubstltuted one,
two or thPed 9?E§Q ﬁﬁ%)ﬁcgggﬁ{w?m%nls%}gg yéo UeRe's ég@ﬁ§ 8ependent|y

sel ected 0 16 -
br ono; ne%ﬁa??déﬁﬁ%?&ﬂﬁﬁwﬁﬁgyl%ﬁﬁ%ég%@&%§$|ﬁﬁfgﬁg§§§9>8ﬁ9 d%onethoxy
nitrile; pRhiionpathoxyyl), fd)YW@KWH?Q@NRWQW@MﬁHHE by megféyﬂmmtshw andr
cycl opropyl net hoxy. In certain enbodinents of formula |, R is:

2- br omg- 4R5aﬁ|1ﬁ@b8méﬁtlﬁﬁﬁﬁbfﬁen ozatkryp ARd 2 a6 DROME:, &d@fpéda@mw m@aybther

2- brono-4-fluoro oXYy- 4-di chl or o- 5- met hoxy- 5 phen

2- br ono- ShyfEegeaxalky. %miqalliybrcwﬂealhylakpjh@hmyl ophgppiatyl, Slfmamqwréfeafe%henw 2-
b 4 ;v ' ' |
AL L T e L R T

2- br ono- 4alkyll lmlo-MBloakst, Ia&qmgg,dy&mqyﬁnrpi‘mdyaﬂkylsulfonyl More preferred substltuents

2-b 4- chl - 5- f | - ph 2-b 4-
et hanesul't AR TERG e e85 b bR R toky At BRG R RGeSt fondi

2- br 0y 0- F:daeih AP RRAN the Zroup Qvilh BEBeBIABEISN AP LRGN CARIARYh- pheny1;
2- br ono- 4- chl oro- 5- hy drox%y phenyl ; 2-
br ono- 4- cHNBYeHC Sreepstchsni aﬁ@»@ﬁﬁ%‘h% rae thisRIRSERDIS Wadgy|substitution reaction
2-met hyl ﬂﬁﬁM i, nyl ;
2 br oM. 4(%&12}[‘[%2%3]2 Xari] O%;H? %al_vmr%fﬁrﬁl Xg&g%n%t%g@n(ﬁh%fea%qﬁ%ﬁﬁgp IkanlNE
2- br ono- %manlfOEylm ashyas pregirepksul Rayippyyethdnesnlfomade s thiomethyl,
(et hoxycar bon oxy).-pheny| : . . . . .
bt oo b ER S ot SO DA by ot bbb ingygy optionally substiuted
2- br on®- 4b@hy1@kp1ﬁ>p(®ymtym>ym§/mp@the m&enyl 4, 5- di net hoxy- phenyl ;
2-f1 uoro-4-chl or g- 5- net hoxy -Phen br.ono- 4- nethox%carbon yl-5-
met hoxy- pPEAYHAtEL BResRD @ Breeglerthat, l@f@%%@ agarggt. - The_ ipeRgions-1agipds, Butase

- (2- hydr Oﬁdf@ﬁrﬁféd)fé/)agorﬁﬂeﬂﬁégon%f BRO IR 1fke Hsf e HREPREREROXY - 5- met hoxy- phenyl |
5- net hoxy- 4- net hyl - phenyl
2- br ono- 4“Qm10@ab05“<émwn‘elﬂ>hyhm ot te habepyuopHe dgdcrib@l ¢yeohar-cirg@mstance may
4- cyano- h henyl filu n
- br ono- ib Chrt—:oc?{ %o_t g%uge ’d tl% tthe escrg)%lon xﬁch}ﬁe gl %eﬁ i eraﬂtﬁg ?{en’t or
2- br ono- 4mﬁhh@ﬁmeém¢3mmﬁﬂh@ﬂﬁ&mhﬁamqupm&p@xy) phenyl
2- br ono- 5- et 4 tert-byto carbg
5- et haneQ}F@faé‘h)Pfd AR | @%@ny is
2- br onmo- 4«15k @fg@m@‘séﬂvelﬁy df axyeidndnt ﬂﬁ&ﬁl@)ﬂhe sofvent is inert under the conditions of
f1 uoro-5-(2-hydroxyet hoxy) - 4- et hyl - phenyl ;
2- br ono- mahbwybm&dﬁswmgmun%lh@ therewigs inglushingnfor exappd¢, bErrsPo- benzo [ 1

2 5% mot Ry SR S BB N el A R o IR oy

4- met B6X yclﬂdmmwr dich]otedethrateh dmhlophﬁm;ad: ;dicthyd kther,@thd actd@ayetpive mekhyl

4-f| 5- th -ph [ . . .
2. br ommo. 4RI ST P Bk PP SO oRREh A busanp | SR ¥an R B HAIR Iy |
2- br ono- 461k f Uﬁlégs‘é%)@(lﬂﬁéw {o th@ cEtw ik sotv@hIRERON YR Eohs of the present

2- br ono- 4- net hoxy- phenyl ; 4-chl’or o- 5- ( 2- hydr oxyet hoxy) - 2- net hyl - phenyl ;
3- net hoxy’@&‘?lﬁ@ﬁ@&ﬁIEQWlﬁ‘Vlt%)henyl 2, 5-di met hyl - phenyl ;

oo R AR Pt o b A P R e

4- met BOX yecﬁnpmttlloy lthap sexeyéral R safe, cioned iy, and Ineilttyelr blolo gically nor otherwise

2-i odo- 4, 5-di. hoxy-phenyl : 2-chloro-4, 5 oxy-

20101 07559 pleaU N S which SeeliE TS ARy o BT B o oxi n-6- 1.
4, 5- di et fixmactutiédl hkguor omet hyl - phenyl ; 2- br ono5- et hoxy- 4- met hoxy- phenyl ;

2- br ono- 4- et hoxy- 5- net hoxy- phenyl ; 2-bronD-5-

cycl opropyl met hoxy- 4- net hoxy- phenyl ;

2- br ono- 4- cycl opr opyl nmet hoxy- 5- net hoxy- phenyl ; 2-cyano- 4, 5-di net hoxyphenyl ;
2- br ono- 5-di f | uor onet hoxy- 4- net hoxy- pheny1; 2- brono-4,5- 5

bi s-di f| uor omet hoxy- phenyl; 2- br ono- 4-f | uor o- 5- ( 2- net hoxyet hoxy) - phenyl ;

2- brono-4- fluoro-5-(2-hydroxyet hoxy)-phenyl;

4-f| uor o-4, 5-di net hoxy- phenyl ; 2, 4-di et hyl phenyl; 3, 5-di net hyl phenyl ;

4, 5- di met hoxy- 2- nor phol i n- 4-yl - phenyl ; 3-net hoxy- 2- et hyl - phenyl ;

con((ialtlgn symptom, disorder or indication.



25 2-net hyl -phenyl. In certain enbodiments of fornula I, Rl is:

2- brono- 4, 5- di et hoxy- phenyl ; 2-brono-4- chl oro-5-nmet hoxy-phenyl ;

2- br ono- wWOl20w02®9 et hoxy- phenyl ; 2, 4-di chl or o- 5- met hoPy¢phePrgoo/067032

2- br ono- 5- met hoxy-4-trifluoronethyl - phenyl; 2-brono-4,5-dichl oro-phenyl; 2-
br ono- 4- chl or o- 5-i odo- phenyl ; 2-brono- _chl or o- 5- tr|fluoronethyl phenyl ;

2- brono-5- 30 nethoxy-4-nethy|-pheny| ? i sopropyl-4, 5-di net hoxy- phenyl ;

2- br ono- 4“Riatmgcguticallfre¢ dspablsish ity n))f Ia-cphngm}nd means salts that are pharmaceutically

2- br ono- 4- chl or,0- 5- net esul f br gno

et hanes AFTHINS R UTTHHRE shE A pANGT heaefi Rl ity ofne

2- br onr o- @nﬂﬁhhmpmnﬂhémyhsﬂ@1n&Mdmn3 5- nethoxy 4- nethoxycarbonyl pheny1;
2- br ono- 4- chl or o- 5- hydr oxy- phen WO 2010/ 072599PCT/ EP2009/ 067032 - 18
- brono-4-chloro-5 %Mﬂ}}oaﬁﬁ%%ea?fﬁw%inowmwwm frochloric acid,

2- et hy1- ﬁycﬁotﬂbﬂ%d&%)ﬁﬂhﬁﬁﬂmd Eml?cr i pﬂoﬁ)mn% £ci® B HRARKCE BRAY whheny! ;
2- br ono- 4-met hanesul fony1-5- net hoxy- phe

2- br ono- 40r@m1h9¢ld$su¢bta$1@©€yc pﬁérlgfsmer@s%foammi, bénzercge@nphorsulfonic acid, citric
(et hoxyc r L L S

b oo alish b IR AL BRERcid, aluconepionis acid. suconis acid, gutamic acid

2- br ono- %lgﬁlmr&@hﬁ&omﬁﬁﬂ&m&bﬂ@l}a)/drphﬁnbfdnﬁmﬁoﬁtcdicmeIahﬁmg/euﬂ),h@n@ib acid,
2-fluoro-4- chl nethox

2 by o i SR SRR matng 5115 A6 BURZEC 19427 i 0 xo1- 5
-yY1. 20~ bigRMateftesaltbit @cit SpropBniddidoariey noaeyd, sRRANY haid JandHcQeR, p4-

dlfluoronethoxy 5- met hoxy- phenyl, 5-nethoxy-4 met hyl - phenyl ;

2- br ono- 4tobieheubfomic aoid, trigeHylagaiinesiend ie)likshemny | ;

2- br ono- 4- cyano- 5- - nyl ;
2- br ono- 4-chl or o- 5%3%{:%’0['—'?9&;%@%@ gcé& %Tglfbﬁléc})lx% %ﬁ{rrﬂeﬂ%{%y[? %r%‘ﬁg%%{)&%xe\{thpﬂg

2- br ono4- I(BblaOﬂf(bb}Ba h8tahieh hag esudlkdinyktapioo poxalalph eaytl ton, or an aluminum ion; or

2- bronp- 5- ne ert-. but ox carbon 1)

G e o oGBSt SO b3 ASh AR i basep tude

hydr oxyet iigthinamy| othatiofaiied, N.l%eﬁqﬁrglmedﬁq%yﬁtemﬁmnﬁrenﬁbmthmﬂh@ Mfd; the
2- br ono- 5- net hoxy4- anlnocarbonyl

6- br omp- 2like. ﬁwpmblélwwqasalaﬂ@%@u@mym hyzlrgidg, £algiypolydresda. potassium

2- brono- 45 %g& hoxy- phenyl ;
3- nethoxy ony?- - ﬁ%PBEgﬁ¥%Mu§mﬁ%ﬂh%§§ phenyl; 4- nethoxy phenyl ;
2, 4-di net Me:ﬁetreahpha,mﬁe@lﬁbdbmcﬁepﬂmmty areghesalts formed from acetic acid,

4-f | uoro-5- ro -.5- (tert - hut.oxycar bony henyl ;
5. 4, 5111 BELROLHREngt Pt B el il iRy DRSHIC Y hakd

2- et hpDh- dadid ditﬂew@wdﬂhﬁ wﬂassuan darc@n@-zfﬂnonaidmxgneplhﬁﬂyl

4- chl or o- 5- (2 hgdroxyethoxy - 2- et hyl - phenyl ; 3-

met hoxyc a]t tbﬁ@qu:feregce@ Q) p%mqg,quﬂﬁﬁglr?fpeptable salts include

2- br ono- 5, ; I

2. br om- 4 d‘%‘“ﬂ?ﬁ*@“@ﬂ@%ﬁ%@&%@%ﬁy R R R Mborphs) oy dfined heren Sf e

4- nethoxywmwﬁewWWHumh@mWI or 4 dlnethyl phenyl. In certain embodi nent s
of formul hen

ohi oro- 5- b we Ry it PSRt ot TSR BREKbiey SHRLRTR: thocks one

2- br on®- Srea@bvd e iy nfhmﬂﬁlﬁlﬁﬁhblydlcﬁhﬁdﬂmld,su& mieﬁefweﬁﬂcﬁrdibm&ﬁ)by-c@ﬁedbht

2- br ono- 4- hIoro 5- élnethoxy t hyl - %

2 br on- 4SHITEHS aigano eﬁ%ﬁf&%@gﬁe fqmveﬁhtsﬁy e meaping e vEnEPRally GroRd %L 5-
met hoxy - pRE&MWhthefic ShchhidR} npﬁ%eéélses oAl Hﬁ(fbntﬂ)nﬁelg uFBh hf%)iﬂotgﬁﬁi@%jroups

2- met hyl - 5- hydroxy-ethoxy -4-chl or o- phenyl; 2,5-di net hyl -

2- br ono- 5to qkagqmlphemybgen ord/aoxpganratoms Bregtinfrist thy feapthetny For eg@mph: thertal n

orood! okl RN he ¥t St 05 QTS RN 2

2- br oB30- Shareih Iamk yefék t0 mwﬂgamb gmulps irderfled tonperbieotite ﬁl—tnasgérhg/tbmmlgalnytl

2- brono- 4, 5- Iened| -phen r onp- ben 1,3 ]dio xo0l-5 -yl1); 2
- brono 4“@&?16%53 fe%“lo(l% WS&W%‘E %Q%Fgfeﬁhgﬁwpé@ ‘{iF%ﬁS‘ DjOteCtijfyg groups

2010/ 072536, /bEP%@%{ 1%&&% mﬂ%&oacéiylf Adé%ﬁ&@tb@ﬁ)zw ()RR Oy RRRAYI

5- met hoxy- 2- net hy % br ono- | oro-5-(1 droxy-ethyl)-p enyI
2- br ono- 4Ccénbpb¢1@y1@xy (@; hpﬁwlmwe@vaarmh@rnltrqbe@ﬁﬂyxycar@nyl tert-

di met hoxy- phenyl ; 2-brono-4- et hoxy- phenyl ;
4-ch|oro-5-(2-hydroxy-ethoxy)-2-nethy|phenyl; 2, 5-di net hyl - phenyl ;

2- br ono- 5- net hoxy- phenyl ; 2, 3-di net hyl - phenyl; 2-brono-4- 5

chl or o- 5- hydr oxynet hyl - phenyl ; 2-brono- 3, 5-di net hyl - phenyl ;

2, 4-di et hyl - phenyl ; 3- met hoxy- 2- net hyl - phenyl ;

4-f| uor o- 5- (2- hydr oxy- et hoxy) - 2- et hyl - phenyl ; 4-chl or o-5- ( 3-

hydr oxy- propoxy) - 2- met hyl - phenyl ; 4-chl or o- 5- hydr oxynet hy1l- 2- net hyl - phenyl ;



In certain In certain 20 In certain In certain In certain In certain In
certain 25 In certain In certain enbodinents of fornmula I, Rl enbodi nents
of for nulwolzp10RI2®®abodi nents of fornula |, Rl enbodi mensTaP2d09/0meBa |, R1
enmbodi nrents of fornmula |, Rl enbodinents of fornula |, Rl enbodi ments of
formula I, Rl enbodinments of formula I,,;RL enbodi nrents of fornmula |, Rl
enbodi nents of fornula I, Rl enbodi ments of fornmula |, Rl enbodi nents of

f or mul a | hutRlycerpboyi(BEhY sandfthd loremlibg attjsaRin e aiibnow how té chasakhgrdup R1
enmbodi nent.s..of forsul a | i S.2=bronmn:- -di pet hoxy-phenyl . is

o br o atog A TRy su S o) LSRR R R BRRY oy S phenyl . s
2- br ono- 5«SupidaaX yiredny @iyt adaliveny lformis $hat comhin eithe,stoichiométiiosynghenyl . i s
2-brono-4-ch¢oro-5-(2-neggoxy-ethyI-phenyl. S

2- br ono- 43tQiK @p@t@_@pﬁv é@(ly‘/@gt ﬁ91p1§ ﬁ@g@ﬂ%n_ds Lgve a tendency to trap a fixed molar

2- br ong- 4eadh LF W G RINRYKs R B ERMNMB RS dtate] thuforndb ARERAXY riRedent | S
2-et hyl -4, 5-di net hoxy- phenyl. i$§
2- et hyl -Ewazerhlmomwgﬂh@liy)ah&d@m vhen gleenlyent i aleohob-the sadvaty forphdman, i s
2- br ono- 5;, 118t Vi j -br -4 .5-di - i ionally
cubsti © ut SRRV RGRY ke e Rtz S TF DRV RO el S oFRhlcE Ot
conpr i se: onzyufitleh supbtandemn dexbicly the watekabiting itg tiok@ilanythte as H,O, such combination

gui noxal i nyl t hi ophenyl ; benzi m dazol yl ; benzofuranyl; di hydroindol yl;
tetr ahyqr‘b%lﬂﬁ ﬂ%ﬁ‘ ?’@Fﬁxo’b??fé?%e%gm?, 3- di hydr obenzi mi dazol y1;
benzot hi aZRipyei” Beds ¥Rmbads andl noft=rh@hi kY Va1 O fhehd sl imebeBOf the

0xo0- 2, 3-di hydro-indolyl, 4 -0 x0-3 ,4-dihydro -quin azo linyl; 3
, 4- di hydr opmewisclpss ingluding Aot lingitegl-tel wipnseonAgman apylates skl sul f onyl

wherein t I ' [ ' LY. I it ' ., each
of which %E?B%%Q%Spatn?g)?\%% ?‘%ss? E%g{éﬂ({}{%ﬁé%ﬁ?ﬁ&rﬂ@% glgCthtcﬁmg hsoﬁ%g{%’lt% Tent or
subst i t uegdass, hmblepeadentchbtyc Bvhals swdh o rdiits fdogaraod catkllavomatotyranimals net hyl ;

met hoxy; et hqxy; WD 2010/ 072599PCT. EP2009/061£ 2 - 2Q - trifluoronethyl;
di f1 uor orﬂé"?lﬁg%;m‘?ﬁnfsr 74¢8;3S Fst HB Ky 8EhB%Hce Mg Ao iﬂéﬂlfsx%mmla% Ret hyl ;

hydr o)y et ihimaQlin@Ngd, ORf DONTREIRDW, bilds, HE TR, e edhiabjSctS Ue& daet er oar yl
may conprise: pyridinyl; indazolyl; indolyl; quinolinyl;

qui noxal i $RAOtCH RABHAIAFIALC Pes§%i i dazol yl ; benzof uranyl ; di hydroi ndolyl; 5

tetrahydr ogui ¥ : e i oyl " i azol yl ;
2 oxor 1. 2, SRYREY o SRS Tk hdicp B BRETEN L A G
4- ox0- 3, 4with byadirjointddnmeaz o Airithyritis i8glddes didupchtcd entzritjsl otdcaxthd iin phqriatic
2,3-dihydéﬁ$ nzofura}rk; e&chtof whi ch nmay be optionally substituted once
or twice S CRULTHH SRT S3¥Y &ULYS t uent s i ndependentiy sel ected from
fl uorqp ctHa@ranclhde@nWithdt limitationTei theito tag Yurgichl $din) @isesmar fuh;;dental
di fl uoronethoxy; nitrile; 10 pethoxyet hoxy; hydroxyethoxy; hydroxynethyl;
hydr oxy et PRI PTRens{fpal pate sRAtRER S PPN qus t%gv%imlg&w%?% beiglchesrnaiye | |
R is optj I : j het ar ol ' [ :
et er oar v el Ao SO, RRhoe M ARCrRlR) SIHAG STRSY P G
qui noxal i parksitia ¢vibeptaealyh fectiven posrtdametic/injurizen pefnassneiatcd Withirdiabierbdokl | ;
tetrahydro%H}nolinyl; pyrazol yl; 2-oxo-2,3-di hydro-benzi m dazolyl; 2,3- 15
di hydr obe Z|ﬁwﬁbzolyl; benzot hi azol yl ; 2-oxo-1, 2, 3, 4-tetrahydroqui nol i nyl;
:23- nggﬁ, g‘ﬁT}dteﬁbyﬁi:i@H? l@ﬂéﬂgy{/i amgmﬁx gteaxtl)émw'nh[t}(ﬂl Elj@f- Lfetint Iﬁ)ifl?dl thay, lwhen administered

, 4- di hydr oqui nol i nyl ; 3, 4- di robenzaql 1, xazi nyl ; ,
2, 3- di hydodhd gior %Win,g aglisepsestatiur PAIGHER} t%ﬁ%ﬂ%ﬁ%@ﬂﬂé%&q 4ise¥d once
or tw ce WhthTR SHBSHEUAR e RELSURREUNUSTIE war) AYRREAS R coRRPbESd @fledeom
fluoro; chloro; brono;, nethyl; etlyl; met hoxy; ‘et hoxy; trifluoronethyl;
di f 1 uor onssath bgl}ag treated, the severity or the disease treated, the age and relative health of the

subject, the route and form of administration, the judgment of the attending medical or

30 veterinary practitioner, and other factors.
The terms “those defined above” and “those defined herein” when referring to a variable
incorporates by reference the broad definition of the variable as well as preferred, more

preferred and most preferred definitions, if any.



20 nitrile; nmethoxyethoxy; hydroxyethoxy; hydroxynethyl; or hydroxyethyl.
In certain enbodinents of formula |, R is is heteroaryl selected from
pyri di nylwoizntawedoy! ; i ndol yl ; qui nolinyl; quinoxalinyl pCTiEre@nyB?
benzi m dazol yl ; benzofuranyl; dihydroindolyl; tetrahydroquinolinyl;
pyrazol yl; 2, 3- d|hydroben2|n1dazoly1 q§nzoth|azolyl 2-o0xo-1, 2, 3, 4-
tetrahydrqu|noI|nyI 2- 0x0- 2, 3-di hydro-i ndol y1;

4- oxo- 3, 4-dedtydi or qmatmqml’oﬁwdhse& ﬂatewlldiehydrobenzo[ 1, 4] oxazi nyl ;

2, 3- di hydr obenzof ur.anyl ; eac 0 substi t ut.ed once
of "t oo i th el ol Cy S5 Ryimhe R E BBy & SR RE i SRR B

formula |, Rl is helk@rs@amlnosﬁl ®etlep nfa’ﬁmijecpt)l‘lﬁt nﬂaywé explomm@k yﬂedlspcbyécbl yl;
quinolinyl; qU|noxthn | ; thiophenyl; benzim dazoly benzofurang ,

di hydr oi ndol yl ; t efort %5@?3@%@%@@?8 N yrlExpprAnce of @SIH%WHS‘P}@%% ¥ dazol y1;
benzot i azol yl ; 2- gx@rdsiduwe3, 4- 30 tetrahydroqui nolinyl;

2- 0x0- 2, 3-di hydr o-i ndol y1; 4—oxo-3,4-dihydro-quinazolinyI; 3, 4-

di hydr obenzo[ 1, 4] ofifzi nyhhibiaingthei disedscottaierZ of, arresipl theedeyplopmenitof e may be
optionally substity n -\ i hal o or C _6al kyl. WO

2010/ 072599PCT/ EPZ%%%%%%Q% ﬁﬁﬁﬁgﬁ%&)n} a(i?rn enbodi nents of fornmula I, R
is heteroaryl sel e(lh)ad freloevingntie dﬂd:a’Se Qtaml,z epydusthigherdporyy or peimetazet - 6- yl

i ndazol -5 -yl; 3 di hydr i no - ,.indolyl-6-yl1; in do Iyl-5
-yl'; quino Iiné- ylrengﬁ%lﬁ% ?theglsgafe Satﬁ%'is Chmsawmpwﬁ? Snol i - 6-y1;

qui noxg! i el “theRti@Phedmeeddy” A8 Pedablith2Z™en Pei¥kingRe B ERIME AR ¥

2- 0x0- 2, 3-di hydr o- ben2|n1dazol 5-y1; di hydroi ndol y?

t et r ahy dr SeUISHENingpr My Ayoor IBory Teagentg ug o ypRTOREHY p@ﬁd@m fgproduce the
benzot hi

> oxo 1, 2R Y o BEARSU RERLCE IV dbuld e spprosin gt h reacrismahich . 4.
oxo- 3, 4- dplbgmhemquundlemm mal#cﬁr{lyeldesﬁe;dlprddmmagmemm:pSBaﬁl]yoxsaﬂudnre@tlyf‘rom ‘the

2, 3-di hydr ohenzof ur.an4- tionally substituted once
oF “twi co SATRIAGNST B BB RGED SEH BUR P cdrod RS A8 B50E O il | R s
het er qar yﬂntemk@i@twdzhfchqmpr@&ﬁdealhmmanﬁimrdoyrI di n 4 10 ylI'; indazol - 6 yi;

i ndazol 4- di hydr oqui nol i n- 1;¥ i ndol y <% |ndoI yl1l-5-y1;

qui nol i newglf uam%@yﬂqadsrtoahe foampies ¢ ﬁh%mgwatea@n%w ﬁdesiv@prqﬂﬂptnoxm in-6-y1;
t hi ophen zi\isfazales 5-y1; benzofuran-5-yl1;

2- 0x0- 2, ;§g¥%§g$%%0eg§ll§g§§ol 5-y1; di hydroindol yl; tetrahydrqu|noI|nyI
pyr azol - 3mnygtnerl, ﬂiedlompdclatummmmmlypll,caﬂumnzbadedanaﬂUHDN(DM v.4.0,a

benzot hi azo 0X0 te droqui n

s oo 5. aoal e Sk b S G Fu LB AL SR8t - 6.y 1.

3, 4- dby dictheralrd., dhaviedlistuduict sh(ﬁmﬁhdihhmlf@ﬂeﬁﬁ@d WiRNISIZ® ydrsiogach of
whi ch nmay be optionally substltuted once or twice with halo or G _6al kyl .

In cert ai AMEAPRITIHRBAY SPRSAITAHPTH FHDPN. ORyZen SUKEt s nHEREGN 298] BAhGHICRGH

3- br ono- 61'16'?&5 é/a'testB{er ]l'ngée'ﬁc@oﬁ/ L?/drogen atom unless indicated otherwise. Where a
5- br ono- 3- net hyl - 1- (t ol uene-4-sul tonyl)-i ndazol - 6-y1;

5- br ono- 3n1n9g¢ny¢qnmla@het6roywl rifg brsbawn 34 thenlopen vaidm@maﬁnWQgen atom, and
1- net hyl -i nd inalin nmo-.t hi ophen- 3- y1;
ool B Siafas REIEE I LiRS oh ik S MATRrRNORAED: Soond
rzreg hé R5q u%rrj lOinledIl to7thiy ﬂ;%erﬁviabsrngﬁ'ﬁrtﬂ)gbm O‘Wihereﬁt cyhliral célnmee;hytk iustAekat bivm- y1,

, 5-di met hyl pyrazo - nzot hi azol - 5-

6- br ono- 2SP8%1§C ﬁtegeoahma%mﬁ%% F%ﬂ&'a%lal ecniet, bath ﬁa%wmemsw&aqd with the
benzot hi agflar Gyl are%n@@ﬁaﬁééke(%y t'ﬂ@ Eﬂrﬁb‘t@rey s1‘vfhe§e ?§tﬁﬁ91résﬂmx;nrﬁé}e1@ ay exist 1n

oxo-1, 2, 3, 4-tetrahydro-qui nol i'n-7-y1; 2-oxo-2, 3-di hydro-1Hindol-6-yl,;
1- oxo- 1, 2mltiple 2Bometie EhipeLradl-susto tufonasirg are ?nqpmpa&sesbahthmtmmum ndol-6-y1;

2. 3- i mot AP RRAL Pl RgoRIRA Ry o A8, edie D hRI I RRREC) 0

5- et hgbh- qetinalyi n- 6-y1; 7 br ono- 2, 3 di et hyl -i ndazol - 6- yl;

2, 3-di hydr o- benzof uran- 4-y1,; 7-ethy|-quino|in-6-y1; quinolin-5-y1;

1- ( 2- hydr O#yip&inldy b thBinvemtidty| - 1H i ndol- 6-y1; 1-nethyl -indazol -6-y1;

7- brono- 1- nethyl-lndazol 6-y1l; and 7-brono- 30 2-nethyl-indazol-6-yl. In
certain ehMolieRtion Preyrdes spmnpunds of the foraulabiazol yI optional Iy substituted
once or twice with halo or G _6al kyl. WD 2010/ 072599PCT/ EP2009/ 067032 - 22

- In certain enbodinents of formula I, R is quinolinyl optionally

substituted once or twice with halo or C _6alkyl. In certain enbodi nents of
formula I, RL is optionally substituted heteroaryl. In certain enbodi ments
such heteroaryl may conprise: pyridinyl; indazolyl; indolyl; quinolinyl; or

5 benzofuranyl; each of which may be optionally substituted one, two or
three tines with a substituent or substituents independently selected from
quoro chloro brpnn; met hyl ; met hoxy; ethoxy; trifluoronethyl;

T I T 1



In certain enbodinents of formula I, R2 is phenyl optionally substituted
one, two, three or four tinmes with a substituent or substituents each

i ndependewol2zg1mmeb®et ed from halo; C _ 15 6al kyl; C _6alPk®ap009/067032

hal o- G _6al kyl ; hal o- G _6al koxy; C _6al kyl sul fonyl; G _6al kyl sul fanyl ;
6al kyl sul finyl; phenyl sul fonyl wherein 1t3r1e phenyl portion is optionally
substituted with C1_ 6al kyl; nitrile; hydroxy; Cl1 _6al kyl carbonyl;

am nocar bonyl ; Cl_6al koxycar bonyl ; - 6a @r bonyl - Ci _6al koxy;

hydr oxycar bonyl ; hydroxycarbonyl - G Jgal k¢xy; [l

6al kyl am nocar bonyl - G _6a1kOXyRWN - Cl 6al koxy: hydroxy-G _6al koxy;

Cl- 20 6al kyl am no-C _6al koxy; G | Kyl suljf ony- G _61al koxy;

hydr oxy- G _6al kyl ; C 3_6cycl oal kyk+Cl-g6al X%é am no; am no-C _6al kyl ;

C _6al kenyl; Cl_6alkynyl; norpholinyl; i inyl -G _ 6al kyl; piperazinyl;
pi peri di nyl oxy; am nocarbonyl - C1_6al koxy; C _6al koxyam no- Cl_6al kyl ;

hydr oxy- Gor fhatrkaccannatip a€depablelsylts th&toHal koxycar bonyl am no- G _6al kyl ; Ci1-
6al kyl car bpnyl am no- C _6alkyl; Cl1_6al kyl am nocar bonyl ;

C _6al kox‘ﬂ}’g%fglﬁonyl C _6al kyl; C1_ 25 6al kyl am nocar bonyl - G _6al kyl ;

Cl_6al kyl am nan@ o 6afkyl ; hydroxycarbonyl -Ci _6al kyl; or nitro; or two

adj acent substituents may forma G _2al kyl enedi oxy or

hal o- CP_2al kyl®ddi'dxy. In certain embodi nents of formula I, R2 is phenyl
optionally subf@ti%:t uted once or twicewith a substituent or substituents each
i ndependent|ly selected from fluoro; chloro; brono; iodo; nethyl; ethyl;
met hoxy; et hoxy; t raptibnadlyomkstinyted adl;f | uor onet hoxy; net hanesul fonyl; 30

met hanesul f anyl ; et ktlanajful &i %I : ttol uenesul fonyl; nitrile; acetyl;

ani nocar bonyl : et REYIRAPBERUCHBTHOREST bony| net hoxy: car boxy:

hydr oxycar bonyl met h@xmantet hyl am nocar bonyl et hoxy; net hoxyet hoxy;

hydr oxyet hoxy; jet hyl am noet hoxy; met hanesul f onyl propyl oxy; hydroxymet hyl ;
hydro*éet hyl : Ry&1 opropyl net hoxy; amino; or WO

2010/ 072599PCT/ EP2QQR608K Q38 tiryt@PBaryl;Ni L1 0; or two adjacent substituents may
f orm nmet hyl enedi oxy, ethyl enedi oxy or difl uoronethyl enedi oxy. In certain
enbodi nent s of for mpitianally sbstitetepheserphrybpt i onal |y substituted onece or
twice with a subst iéu Loty 1substi tuents each independently selected from
hal o; G _6al kyl; G 68 021?"’ 5 hal o- G _6al kyl ; hal o-G _6al koxy;

G _6al kyl sul fonyl ; Migtlkil;e; al koxyal koxy; hydroxyal koxy;

al kyl sul f onyl al koxy; q)ydrﬁ%%q%lﬁyl ; or C 3 _6cycloal kyl-C _6al koxy. In
certailf embodi ment Cwforashed vl ahdy s phenyl optionally substituted once
or twce with g;gubstituent or substituents each independently sel ected
from fluoro; chloro; brono; iodo; nethyl; ethyl; nethoxy; ethoxy;
trifluoromethyl; dilfydipgewnet hoxy; met hanesul fonyl; nitrile; 10

nmet hoxyet hoxy; hydr@xx@%poxy; hydr oxynet hyl ; hydroxyet hyl; or

cycl opr opyl met hoxy. 'In ¢értai n enbodi ments of fornula I, R2 is phenyl
optional |y substi t uiledcapaglatitylitom ce with a substituent or substituents
each independently ?el ect ed {lrorp fluoro; chloro; brono; nethyl; ethyl;

met ho%@; et hoxy: trAFEHBMaNN: di f1 uoromet hoxy; nitrile; nethoxyet hoxy:
hydr oxyet hoxy; Rturdrreseeihiydenddigri@xyet hyl ; or cycl opropyl met hoxy. 15 In
certain enbodinents of formula I, R2 is phenyl substituted once or tw ce
with a substituent hydrogalsti t uents each i ndependently selected from hal o;
met hyl ; met hoxy; trélf&ﬁ%?f onet hyl ; difluoromethoxy; nitrile; or

met hanesul fonyl. In certain enbodinments of formula I, R2 is phenyl
subst i t ut degaioembodinvince flriulal, RO tantlRente lordregest i t uent s each

i ndependently sel ected fr fluoro;, chloro; nmethyl; nmethoxy; or nitrile.
20 Insgerﬁﬁeﬁalgrﬁﬁ’ab%ﬂi?%g‘}m%arﬁmléor, R2 is phenyl substituted once or
twice W th dehbiaretmboliimc@grdfd@mudbadi oents of formula |, R2 is: phenyl;

4-f | uor oljglheny‘l , 3-fluoro-phenyl; 2- fluoro-phenyl; 2-chloro-phenyl;

3, 4-difl rcéﬁﬁ)lﬁéﬁgbpfhn@}@-oéif@lﬂﬁ’i%BRpFﬁelWFQgeB- net hyl - phenyl ; 4-net hyl - phenyl ;
or 3-cyang- : | N reRD gg] ts of formula I, R2 is: phenyl;
4-f | uor o?%hogﬁéﬁ%héjpglln?%#&fg eny 1;ﬂ’lRZ- hﬁl%ﬁ'or o- phenyl ; 2-chl or o- phenyl ;

3, 4- di f | ubrecortphempodinmntsdfFordivid LSS ¢~Ipldevggh. | n certai n enbodi ments of

formula I, R2is 4-fluoro-phenyl. In certain enbodinents of formula I, R2
is 3-fluoro-phenyl. In certain enbodinments of fornula |, R2is
3,4-difluoro-phenyl. In certain enbodi nents, the conpounds of formula |I may

be nore specifically of fornmula I1: WD 2010/ 072599PCT/ EP2009/ 067032 - 24 -



wherein: pis fromO to 3; R6, R7, R8, RO and Rl each independently is:
hydr ogen; hal o; G _6al kyl; C _6al koxY; 5 halo-G _6al kyl; hal o-C _6al koxy;
Cl_6al kylwolzbomybk399CL_6al kyl sul fanyl ; Cl1_6alkyl sul fi nyl pCphepagiosaiobonyl
wherein the phenyl portion is optionally substituted with G _6al kyl;
nitrile; hydroxy; Cl_6al kyl carbonyl; a 4nocar bonyl ; Cl1_6al koxycar bonyl ;
Cl_6al koxycar bonyl - C1_ 6al koxy; hydroxycar bonyl ;

hydr oxy caintssrigin-e@ibodiamtdatyof forgiulh Rk yd Wn@ib'esrubstﬁyﬂed 61111 6al koxy;

G _6al koxy- C Q y 6al kox K o- G _6al koxy;
G el kot BRSNS °h BByt Sty bR
C3_6¢ycl orl demhm@mbaaﬁzmmf f@wrulol, RAM mn@ o_p‘ﬁalhdibyl subﬁltut@dibrkee tW(b three or

G _6al k phol | hol I
oi Por | o ngHBSES it ABRAF ISRy T Do MRS P BBy RGPS el Ry

hydr oxy- Qanéﬂﬂld%luﬁaima@c_l gﬂkib’ halo@%ﬁlﬁb@@%ﬁkﬁﬁﬁﬁ’d gmcqga@lslﬁﬁhw bl

C _6al kyl carbonyl amno- Ci - 6al’kyl am hocar

Cl_6al koxapbertutimyl; ohegdsulipnyl v@rr@althqnhamlrmmnbmmon@ﬂy Bé?ISkWtedV@ilCQS

6al kyl am 1 o two adj acent
subs%/l tue%ﬁ( Q’pmt%?ef Eyélrbx é‘{f%%é%’bg&ﬁ I%l%)/eag@) nP{aICd %Loxcya% Meneti OXY; Jand
ﬁaf:h gR:il dgﬂ@&p@lﬂﬁ&@t Cy6a|11&:xyﬂ@:d$oxy6)1rbG@deyyd:rox@lcarﬁaiymx?galkdw@zl a,.C 6% k)él

al o- u or, Nitri n.certain enbodi ments
of fornmul@ yramlf{%@%ﬁ%faé h@ @wﬁﬁf@h&wﬂ@%ﬁ‘@f@&e@i KO3Vl of 20 for rrul a
Ha or 1por muydnih&c, Qaﬂ%xy%?mlﬁlfgﬁ}mﬁaﬁ(bﬂy |ﬁ§'d110|x§’4C1‘MU%§leC96C@cloB§yl &7,

R9, Rl and 1 are as défined herein. certain enbodi nents the Subj ect

conpound56aa®éy{wnlﬂ@ra@vn<a%aaﬂ<yw@> @@@@Ylo%@@@pmn@m@@gﬁ@mmlmy@a - In
certain e e rtain\
enbodi rrenGt %&&58%1 'b? By mtiﬂ@(?yr ?@Hﬁglaé}gﬂﬁd ?!B'falg&ylf’ 64 O?Z\X%Ilnlcl)%o %,Qlk%, RS,

R9 and RlCadahcomp{CIJankiylangm -Cealklyh hgémokgiCh. 6zéh§tiald1mmmslkgz]f* dghydrofy-Cor mul as

In “certai ﬁ”@bﬁ@m%n%m%@%réléﬂggwga%?ﬂﬁp@g 6alkvﬁcaﬁ?gk§ﬁfq?mﬁg%ng§cl R% rogen.
and R seaallof eBRadedeubbl, OYANQSERIDI LA L) BIabhaRTbor 00
uor

nmet hyl ; et hyl et hox trif onet hyl; difl uoronet hox

CT1 1] uor otHORGIG ot MarBatr ooy | caHet HanebUR RSy oL HARESUAI-C1
tol uenesul, Lk%ﬂ%'r nltfH b i dPad &Eﬁttsﬁlbsth ! OX% ?(E%%[zal%ﬂﬁfa%rtﬁgﬂy& 10

met hoxycar 1yl met hoxy; rboxy
met hyl am ntgémbdioyy.net hoxy; net hoxyet hoxy; hydroxyet hoxy;

e 2 0SB PRI LY KOS Sty RTBLE e ot

N, N- doet foyt aedaar e Rasyituzet Miwstmma@ datipRdeFen ity sBleétZd from halo; C;.
nmet hoxyetq%i?{i) N- et hyl am nonet N, N- di net hyl am nonet hyl ; am nonet hyl ;

I
boc- 15 A r%ﬁ?‘lypxwyﬁﬂ@g_]'kﬁb%?lp&m%p@f ﬁ?y{@lkylsulfonyl Ci: 6alkylsulfanyl Ci-

N, N-di - (2 mg%,@ QR
2- hydr oxy- gl%%yd x;p%@#y@%? hyl ;é]M e gﬁnrb%g{:dg?{%)gﬁilgﬁm%?uggtrltlucﬁdrwtho%y

tert-but ooall@ammﬁw hpdohy |G- 6Nch@hbmlmnlllamamlnmm borylkereictnpbnylnCpr opyl ;

i sopropyl; b bag r QPAOXY; adj.acent

subst i t uefit é)’y( (%3 %‘ ??@{%%ﬁ\é%% Ony 1 Oexﬁlg%ﬁ%%n drﬁe\ﬁﬁo e

di fl uqson@myyalnﬁﬁ@mwnyl czgaudoayoelr6taﬂtbmy e:m_twlebﬁymycﬁfo;qf Camkoay dormulas 11, Ha
and Ith, t he remaj nj ng ones

f d RL h
of R, R76a n I%Caﬂ@%f G-s anfpﬂﬂgpgg\@@?‘g ‘3,9,8 o Chy g@héCYP]PeJ&W]o
chl oro; b(,raﬁé@ dnQHG; anfiRS-0Y | alkﬁt@yéalkeﬁﬁt @Pgﬁlkyn?lt Hﬁ?ﬁ)'hohh&l' frJoHﬂlroﬁ thyl ;

di f1 uor onet hoxy met hanesul fonyl; nitTil hoxyet hoxy; hydr oxyet hoxy
hydr oxy medeHgl; plnﬁy@nﬂl)&wmﬂﬂlln}’kbm’d ﬁmmpftrbfm)&jﬁl @ﬁ;@hy Cerdidixysminods.calkyl;

t hyl d I, Ha and Ith,
fuo of - Rty Rl R ST R B BN RL (RIS onesof R,
R7, R80 %llqmirﬂahykafnn&aac h6aﬂ<tydieipgaiﬁgllatnhr;ocm$>onﬁy@r@Q@nycafrbamgraq calkhl; @%.0;

R VT RS T SR s P

or et hyl enigdi @t¥o adjacent substituents may form a Ci.alkylenedioxy or halo-Cy,alkylenedioxy.



30 In certain enbodi nents of any of formulas Il, Ha and Ith, two of R6, R7,
R8, R9 and Rl are hydrogen, and the remaining ones of R6, R7, R8, RO and Rl
of each iwOepsvdesw!|y is: hydrogen; fluoro; chloro; bromroT/EPeacapb703and

met hoxy. WO 2010/ 072599PCT/ EP2009/ 067032 26 - In certain enbodi nents of
any of fornmulas Il, Ha and Ilb, R6, R7,,.R8, RO and Rl each independently

i s: hydrogen; hal o C _6al kyl; G 6a| ko>§ hal o- G _6al kyl ; hal o- G _6al koxy;
Ci _ 6al ky]nsngttamwmbodmemtﬂdfébmalllakbi&y@ﬂ Iﬂmyl sub@lmmtod(ylm k\mcyhree or four times

al kyl sul fo X k cy XY, 5 1In
certain ewﬁ"é %ﬁﬁ}éh %3{1&? t%efl %?%lﬁ%% C&?n% gﬁﬁg{nhg }gﬁr P8™R9 and
theiach |mﬁ@pﬁaﬂﬁn&thyl Hﬁthoh?@flﬁg@ﬂmﬂfﬁbfdm{eﬁl}}l fthﬂ@dr@me%bgrmnﬂm@dmethme% Pyl |
et hy met trifl uoronethy uor onet hox nesul f onyl ;
nitrile; Wﬁ% ‘2 g)%’&}ﬁth %ﬂ%’frﬁﬁ%@?ew 69(19 ngqny 6‘1‘“4‘?y€ﬁ yethyl ;. In
certaig eﬁﬁﬁ@édf‘&ﬂ%ﬁ n’i@‘th&;@z}éar%n}fl %&Hé@%aﬂbbnyﬂﬁ@th%%ﬂ cla&b%xyR6 R7, R8, R9 and

Rl each 10 i1 ndependently’is: drogen; fl uoro; | oro; 'brono; nethyl:
et hyl ; nelnmgycaré@mwmthoxy,mqtl;udammwrwnyhﬁeth@m mﬂwryﬁ@k«yxy, hydrekyeghoxy;

et hoxyet rg?t)éé hﬁ/o%{h% el”}laﬂ ul%ﬁr@?@&r@(&hﬂyd@ etﬁ) OT r1:'(¥x g

cycl opropy oxy cer a| ne any Ha and
Il'b, R7 amtldﬁitop@zhﬁethw aga,; ot mtroemb@hnlnqrhmm aimra:tlgrlaﬂmnmybotn&hﬁ@hioml as |1,

Ha and I1b, R6 i cert gin enbodi nent s of
by or 1 obdamaeiv Xl aRr ey e Fe ST oehs!: NovHaRyt Raror iy - o
di fl uqoonaﬁﬁa@fﬁxth I; 'Bo@-@ﬁﬁrl%'nf&t@'ﬂﬁﬁ% ﬂio'ﬁﬁﬁfmlﬁﬁﬂetl‘?}fl N -gu2asydkdxyetignand 11D,
RO is: nethoxy; " gdrogen - "hydr oxy- et 2- et hoxy- et Hoxy

Y

1- hydr oxyarapipet oelghﬂhaplmﬁw eh pxy-lﬁy@r@waﬁthyleq’fbaddmﬁ@ﬁkdmlmcal:bﬁpylof
formul as : of any
of fornul %beqm@gﬂéér#dﬁftf)%'calsooggn%thy %’N %Qle f laﬁgﬁiﬁg% g@% ﬁgjrl\ 1é\ny of
for mul as isépropid; lanidodyiclrpogpylmsthil; hyalroxﬁrrbpnmy, mmmdaidjmentsubsrtmmngsmﬂyfbnm mul as
Ha and ach R1 depe d tl h C _ 6al kyl; or G _6al koxy.
I cert ar febBbai a0 BRSSO GNP and 1 b, each RI1
I ndepepdemtdeitainenfvob@ien@rof 4omivs NR!' is ﬂ%nﬂ%ﬁbﬁihﬂe&ﬁﬁ@ﬂbd@ﬁ%é oPfoupiiiePf
fornulas Il, Ha and Ilb, R11 is halo. In certain enbodiments of any of

formul as With apgbsaifgnt qrtﬁubqqﬂenr@afh indensndenilyseleetsd Fovrbaai estkylifh- any of
fOf m’” as I k’OX a?dqé ? :%1%’1 , 163,‘1!?)%8"@196% lsﬂﬁ‘{)ﬂ%’l)&gﬁﬁpﬂl 6a|_85>8p&héélk’ox 0R7 I S

hydr ogen; “net xyca ony met hoxy
hal o; rretlirmroxyeﬁl @H@kudhcmlkyllsmmmyl -Cy. 6a1kox|529hych*ox3h(}derahgdznhydm>tyh6xy hydrogen;

go%?é%%@gﬂ%ﬂ é?’étzﬁégl}%t 5 %Xeyt gg&%ci@ "f“%ylh@ %gx ; et)?ylhél g-ndl nwc)er tain
embodioe nhl&eﬁﬁln@ﬁiboﬂﬁndcn%rdﬂfd)rﬁﬁlld 1, R' Heprend subditutRBonds twh aheé opfour@iby| ; R7
i s hydrogen; 5R8 is: nethoxy; hal o; nethyl; or difluoromethoxy;

with a substituent or substitients each independéntly selected from: fluoro; chloro; bromo;

iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl;

nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; hydroxypropoxy;

methylenedioxy; or ethylenedioxy.

25 In certain embodiments of formula I, R' is phenyl substituted two or three times with
substituents each independently selected from: fluoro; chloro; bromo; methyl; ethyl;
methoxy; ethoxy; difluoromethoxy; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy.

In certain embodiments of formula I, R' is phenyl substituted two or three times with
30 substituents each independently selected from: fluoro; chloro; bromo; methyl; and methoxy.

In certain embodiments of formula I, R' is phenyl optionally substituted one, two or three

times with a substituent or substituents each independently selected from: fluoro; chloro;



RO is: nethoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and
R1 is hydrogen; or halo. In certain enbodinents of any of forrmulas |1, Ha
and |1 b: W6 228/07R8%9n0; or nethyl; 10R7 is hydrogen; R8 iPST/RPeataoxi32 chl oro;
fluoro; nethyl; or difluoronethoxy; R9 is: nethoxy; 2-hydroxy-ethoxy;

2- met hoxy- et hoxy; or 1-hydroxy-et hyI d Rl is hydrogen In certain
enbodi nents of any of formulas I, dIIb is 1 or 2 and R11 is halo.
15 | n cerbraine; emtind; e’@dtmetbﬁmﬁﬂlow tﬁﬂucvmtraélyl Idlﬂuanmﬁhlow blltl‘lllﬁ i s 1 or 2

and R11 is fluoro ment r.mul as and
b, o i sMebsRiy R Bp% AR PR afe Rl SO Raktos ruas 11
Ha and | |1, cepain®nbodintbnRlk forsndld Y& isat2-blomods Sﬂﬁﬁethd»qq;hehyi eordad-a-

enbodi rrent t he &gnpound of formul a | é nor e sp(fci fically of formula
TH: 0 i1y e Rsy-BhevE Drpgo-4rguot e -TRdt onreheayt ddrdironsmtiexy1 n

certaip A YBRS 0-8Emd tREM -8 fhdokomd ERYI1CEbrdniTRg
speci ficall yglof formul a Mo M ororr%math%bp%%\o e e 067032

- 28 - FRuronped- chlor@~5 wderpéﬁwlmbrom -4-pldorndt ttiubremeth dephgayli Zdedmhefei n. | n
certain e I certain
enbodi rrenlggt%? fre su%f}gg)?‘ eﬁ%%ﬁﬁﬁgﬁg g%q?a? n%q%{lylwg bq%l’(?ﬁ N?}aorr é@

enmbodi nenﬁqsthafﬁesallﬁ)nybf)hényl M raso- ¢h101N5-ﬁlﬂa1hdshlﬁonyR@h¢1$f1 2hao ano- 4¥dtlht)0l—5 or
ethyl. In certai | s of f_for [ 11D, i S:
o hoxy: e TR R e b AU o PG 2 B e any of
formuligs boho- ﬂvﬂleﬁlﬂgy Llhhélho@%alb&iyl%ém)Eybml%oblygﬂ&&’jeﬁmy&»phenyl 2-

2- met hoxy- et hoxy; r oxy- et n certain enbodinents of any of
fornul as bpromo- ‘N@hl@i@ds (m¢téylamorc@rbowbmgthy@fy)mémw,l2-m|erhybér5tchmﬁthémood| ment s

of any of oIS ilah 1&@5 AnddylcRofH. drSny EbRAYA nfMBE Qo byt O

met hyl ; Uor onet h iments of any of formulas IIlI,
Ma and | | mbthoR8phayl; ﬁdirhmnw-méthpyﬁmmymhmwl medq@xb/lom foxy; or

1, R psBoTsh e A b  HERT S TR AP SO/ ORI KEPIY vt and
11D, 1RL1pHehyl bWbodMoe-4-chloro-5-(2-methoxyethoxy)-phenyl;

4,5-dimethoxy-phenyl; 2-fluoro-4-chloro-5-methoxy-phenyl; 2-bromo-4-methoxycarbonyl-5-
methoxy-phenyl;6-bromo-benzo[1,3]dioxol-5-yl; 2-bromo-4-chloro-5-(2-hydroxyethoxy)-
phenyl; 2-bromo-4-difluoromethoxy-5-methoxy-phenyl;
5-methoxy-4-methyl-phenyl; 2-bromo-4-chloro-5-(2-methylamino-ethoxy)-phenyl; 2-bromo-

20  4-cyano-5-methyl-phenyl; 2-fluoro-4-methyl-5-methoxy-phenyl; 2-bromo-4-chloro-5-acetyl-
phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-4-chloro-5-(3-methanesulfonyl-propoxy)-
phenyl; 2-bromo-5-methoxy-4-(tert-butoxycarbonyl)-phenyl;
5-methanesulfonyl-2-methoxy-phenyl; 2-bromo-4-chloro-5-(1-hydroxyethyl)-phenyl; 2-
fluoro-5-(2-hydroxyethoxy)-4-methyl-phenyl; 2-bromo-5-methoxy-4-aminocarbonyl-phenyl;

25  6-bromo-2,2-difluoro-benzo[1,3]dioxol-5-yl; 2,6-difluoro-phenyl; 2-bromo-4-cyano-5-
methoxy-phenyl; 2,5-dimethoxy-phenyl; 3-methoxycarbonyl-2-methyl-phenyl; 3-methoxy-
phenyl; 4-methoxy-phenyl; 2,4-dimethoxy-phenyl; 4-chloro-5-methoxy-phenyl; 4-fluoro-5-
methoxy-phenyl; 2-bromo-4-methyl-5-(tert-butoxycarbonyl)-phenyl; 3,4,5-trimethoxy-
phenyl; 2-bromo-4,6-difluoro-phenyl; 2-ethyl-4,5-dimethoxy-phenyl; 2-bromo-4-methoxy-

30 phenyl; 4-chloro-5-(2-hydroxyethoxy)-2-methyl-phenyl; 3-methoxycarbonyl-2-methyl-
phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; 2,3-dimethyl-phenyl; 2-bromo-4-
chloro-5-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl; 4-methoxy-2-methyl-phenyl;
2 4-dimethyl-phenyl; 2-iodo-4,5-dimethoxy-phenyl; 2-chloro-4,5-dimethoxy-phenyl; 7-



Wiere any of Rl, R2, R3, R4, R5, R6, R7, R8, RO, Rl or R11l is al kyl or
contains an al kyl noiety, such alkyl is preferably |lower alkyl, i.e.

C - Coal kywo 2ardb72399many enbodi ments is G - C4al kyl . The POT&ERPRIOMN6HBSO
provi des nethods for treating a disease or condition nediated by or 20
ot herw se associated with a P2X7 receptar, the nmethod conprising
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2,3-dihydro-benzo[1,4]dioxin-6-yl)); 3-chloro-2-methyl-phenyl; 3-hydroxymethyl-2-methyl-
phenyl; 2-methyl-3-methylaminocarbonyl-phenyl; 4-chloro-2-methyl-5-(piperidin-4-yloxy)-
phenyl; 2-methyl-3-(tert-butoxycarbonylmethyl)-phenyl; 3-(2-hydroxy-ethyl)-2-methyl-

20  phenyl; 4,5-difluoro-2-methyl-phenyl; 2-bromo-4,5-difluoro-phenyl; 3,4-dimethyl-phenyl; 2-
chloro-3-methyl-phenyl; 2-bromo-4-(2-hydroxy-ethyl)-phenyl; 2-bromo-4-isopropyl-phenyl;
3-fluoro-2-methyl-phenyl; 2-bromo-5-(2-hydroxy-ethoxy)-4-methyl-phenyl; 2-(2-hydroxy-
ethyl)-4,5-dimethoxy-phenyl; 4-chloro-5-dimethylaminomethyl-2-methyl-phenyl; 2-ethyl-
phenyl; 2-propyl-phenyl; 5-methoxy-2,3-dimethyl-phenyl; and 3-(hydroxycarbonylmethyl)-

25 2-methyl-phenyl.

In certain embodiments of formula I, R' is: 2-bromo-4,5-dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2,4-dichloro-5-methoxy-
phenyl; 2-bromo-5-methoxy-4-trifluoromethyl-phenyl; 2-bromo-4,5-dichloro-phenyl; 2-
bromo-4-chloro-5-iodo-phenyl; 2-bromo-4-chloro-5-trifluoromethyl-phenyl; 2-bromo-5-

30 methoxy-4-methyl-phenyl; 2-isopropyl-4,5-dimethoxy-phenyl; 2-bromo-4-chloro-5-
methanesulfanyl-phenyl; 2-bromo-4-chloro-5-methanesulfonyl-phenyl; 2-bromo-4-chloro-5-
methanesulfinyl-phenyl; 2-bromo-4-chloro-5-fluoro-phenyl; 2-bromro-5-methoxy-phenyl; 2-
bromo-5-methoxy-4-methoxycarbonyl-phenyl;2-bromo-4-chloro-5-hydroxy-phenyl; 2-



2 Cl Br 401 o, o CH3 1.1 4-0xo0-2-phenyl-3,4- dihydro-2H pyridine-1-
carboxylic acid (2-bronpo- 4-chloro-5 -nethoxyphenyl)-am de 436 6.425 3 01
CH3 Br 0 WORoH323k91 0 (S)-2-(4-Fl uoro-phenyl)-4- oxo- 3peTdiragod6703H-
pyridi ne-|-carboxylic acid (2-bronp-4,5-di net hoxyphenyl)-am de 450 8. 055
30-4C B 00, CH3 18 -

bromo-4-chloro-5-(methylamino-carbonyl-methyoxy)-phenyl; 2-methyl-4,5-dimethoxy-
phenyl; 2-bromo-4-chloro-5-methoxycarbonyl-phenyl; 2-bromo-4-methanesulfonyl-5-
methoxy-phenyl; 2-bromo-4-methyl-5-methoxy-phenyl; 2-bromo-4-chloro-5-
(methoxycarbonyl-methoxy)-phenyl; 2-bromo-4-chloro-5-(hydroxycarbonyl-methoxy)-

5 phenyl; 2-bromo-4-chloro-5-(2-methoxyethoxy)-phenyl; 4,5-dimethoxy-phenyl; 2-fluoro-4-
chloro-5-methoxy-phenyl; 2-bromo-4-methoxycarbonyl-5-methoxy-phenyl;6-bromo-
benzo[1,3]dioxol-5-yl; 2-bromo-4-chloro-5-(2-hydroxyethoxy)-phenyl; 2-bromo-4-
difluoromethoxy-5-methoxy-phenyl;5-methoxy-4-methyl-phenyl; 2-bromo-4-chloro-5-(2-
methylamino-ethoxy)-phenyl; 2-bromo-4-cyano-5-methyl-phenyl; 2-fluoro-4-methyl-5-

10  methoxy-phenyl; 2-bromo-4-chloro-5-acetyl-phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-
4-chloro-5-(3-methanesulfonyl-propoxy)-phenyl; 2-bromo-5-methoxy-4-(tert-
butoxycarbonyl)-phenyl; 5-methanesulfonyl-2-methoxy-phenyl; 2-bromo-4-chloro-5-(1-
hydroxyethyl)-phenyl; 2-fluoro-5-(2-hydroxyethoxy)-4-methyl-phenyl; 2-bromo-5-methoxy-
4-aminocarbonyl-phenyl; 6-bromo-2,2-difluoro-benzo[1,3]dioxol-5-yl; 2,6-difluoro-phenyl;

15 2-bromo-4-cyano-5-methoxy-phenyl; 2,5-dimethoxy-phenyl; 3-methoxycarbonyl-2-methyl-
phenyl; 3-methoxy-phenyl; 4-methoxy-phenyl; 2,4-dimethoxy-phenyl; 4-chloro-5-methoxy-
phenyl; 4-fluoro-5-methoxy-phenyl; 2-bromo-4-methyl-5-(tert-butoxycarbonyl)-phenyl;
3.,4,5-trimethoxy-phenyl; 2-bromo-4,6-difluoro-phenyl; 2-ethyl-4,5-dimethoxy-phenyl; 2-
bromo-4-methoxy-phenyl; 4-chloro-5-(2-hydroxyethoxy)-2-methyl-phenyl; 3-

20 methoxycarbonyl-2-methyl-phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; 2,3-
dimethyl-phenyl; 2-bromo-4-chloro-5-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl;
4-methoxy-2-methyl-phenyl; or 2,4-dimethyl-phenyl.

In certain embodiments of formula I, R' is: 2-bromo-4,5-dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2-bromo-5-methoxy-4-

25 methyl-phenyl; 2-methyl-4,5-dimethoxy-phenyl; 2-bromo-4-chloro-5-(2-methoxy-ethyl-
phenyl; 2-bromo-4-chloro-5-(2-hydroxy-ethyl-phenyl; 2-bromo-4-difluoromethoxy-5-
methoxy-phenyl; 2,5-dimethoxy-phenyl; 2-ethyl-4,5-dimethoxy-phenyl; 2-methyl-5-(2-
hydroxy-ethoxy)-4-chloro-phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; or 2-
bromo-4,5-dimethyl-phenyl.

30 In certain embodiments of formula I, R' is: 2-bromo-4,5-dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2-bromo-5-methoxy-4-
methyl-phenyl; 4,5-dimethoxy-2-methyl-phenyl; 2-bromo-4,5-methylenedioxy-phenyl (6-
bromo-benzo[1,3]dioxol-5-yl); 2-bromo-4-chloro-5-(2-hydroxy-ethoxy)-phenyl; 2-bromo-4-



. 0 (S)-4-0xo0-2-phenyl-3, 4- di hydro-2H pyridine-1- carboxylic acid
(2-brono- 4-chl oro-5-nmet hoxyphenyl)-am de 436 7.476 5 Br 00, C CH3I.
0 (9)-2-wo-2pluoes9phenyl)- 4-oxo- 3, 4-di hydro- 2Hpyri di necTaPasdoxB: c aci d
(2-brono- 4-chl oro-5- net hoxy-phenyl)-am de 454 7.4325 6 O Br olei O
(S)-2-(4-Fluoro-phenyl)-4- oxo-3,4-di hylgr_o- 2Hpyri di ne- 1- car boxylic acid
(2- brono-4-fluoro-5- nethoxy-phenyl)-am’de 438 7.5 7 C CI O
difluoromethoxy-5-methoxy-phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-4-chloro-5-(1-
hydroxy-ethyl)-phenyl; 2-bromo-4-chloro-5-((S)-1-hydroxy-ethyl)-phenyl; 2-ethyl-4,5-
dimethoxy-phenyl; 2-bromo-4-methoxy-phenyl; 4-chloro-5-(2-hydroxy-ethoxy)-2-methyl-
phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; 2,3-dimethyl-phenyl; 2-bromo-4-
5 chloro-5-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl; 2,4-dimethyl-phenyl; 3-
methoxy-2-methyl-phenyl; 4-fluoro-5-(2-hydroxy-ethoxy)-2-methyl-phenyl; 4-chloro-5-(3-
hydroxy-propoxy)-2-methyl-phenyl; 4-chloro-5-hydroxymethyl-2-methyl-phenyl; 5-{[bis-(2-
hydroxy-ethyl)-amino]-methyl} -4-chloro-2-methyl-phenyl; 4-chloro-5-(2-hydroxy-ethyl)-2-
methyl-phenyl; 2-bromo-4,5-ethylenedioxy-phenyl (7-bromo-2,3-dihydro-benzo[1,4]dioxin-
10 6-yl) ; 3-chloro-2-methyl-phenyl; 3-hydroxymethyl-2-methyl-phenyl; or 3-(2-hydroxy-ethyl)-
2-methyl-phenyl;
In certain embodiments of formula I, R" is 2-bromo-4,5-dimethoxy-phenyl.
In certain embodiments of formula I, R' is 2-bromo-4-chloro-5-methoxy-phenyl.
In certain embodiments of formula I, R' is 2-bromo-4-fluoro-5-methoxy-phenyl.
15 In certain embodiments of formula I, R' is 2-bromo-5-methoxy-4-methyl-phenyl.
In certain embodiments of formula I, R' is 2-methyl-4,5-dimethoxy-phenyl.
In certain embodiments of formula I, R' is 2-bromo-4-chloro-5-(2-methoxy-ethyl-phenyl.
In certain embodiments of formula I, R" is 2-bromo-4-chloro-5-(2-hydroxy-ethyl-phenyl.
In certain embodiments of formula I, R' is 2-bromo-4-difluoromethoxy-5-methoxy-phenyl.
20 In certain embodiments of formula I, R' is 2,5-dimethoxy-phenyl.
In certain embodiments of formula I, R" is 2-cthyl-4,5-dimethoxy-phenyl.
In certain embodiments of formula I, R" is 2-methyl-5-(2-hydroxy-ethoxy)-4-chloro-phenyl.
In certain embodiments of formula I, R' is 2,5-dimethyl-phenyl.
In certain embodiments of formula I, R' is 2-bromo-5-methoxy-phenyl.
25 In certain embodiments of formula I, R is 2-bromo-4,5-dimethyl-phenyl.
In certain embodiments of formula I, R' is optionally substituted heteroaryl. In certain
embodiments such heteroaryl may comprise: pyridinyl; indazolyl; indolyl; quinolinyl;
quinoxalinylthiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl; tetrahydroquinolinyl;
pyrazolyl; 2,3-dihydrobenzimidazolyl; benzothiazolyl; 2-oxo0-1,2,3,4-tetrahydroquinolinyl; 2-
30 oxo-2,3-dihydro-indolyl; 4-0x0-3,4-dihydro-quinazolinyl; 3,4-dihydrobenzo[1,4]oxazinyl;
2,3-dihydrobenzofuranyl; phenylsulfonyl wherein the phenyl portion is optionally substituted
with Crealkyl; each of which may be optionally substituted once or twice with a substituent

or substituents independently selected from: fluoro; chloro; bromo; methyl; methoxy; ethoxy;



ol. (S)-2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2Hpyri di ne- 1-carboxylic
acid (2, 4-dichloro-5-nethoxyphenyl)-amde 410 6.73 8 FF F .1 Br O CH 3
. (S)-2w04ef/a12399- phenyl) - 4- oxo- 3, 4-di hydr o- 2Hpyri di ReT/EPC@9I6032 i ¢ aci d
(2- br ono- 5- met hoxy-4- trifluoronethyl-phenyl)- amde 488 6.09 -31 - 9 C O
Br C NN O O (S)-2-(4-Fluoro-phenyl) 1550 0x0- 3, 4-di hydro- 2H
pyri di ne-1-carboxylic acid (2-brono-4,5-dichl orophenyl)-am de

trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;

hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments such heteroaryl may comprise: pyridinyl; indazolyl; indolyl;
quinolinyl; quinoxalinylthiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl;

5 tetrahydroquinolinyl; pyrazolyl; 2,3-dihydrobenzimidazolyl; benzothiazolyl; 2-oxo-1,2,3,4-
tetrahydroquinolinyl; 2-ox0-2,3-dihydro-indolyl; 4-oxo0-3,4-dihydro-quinazolinyl; 3,4-
dihydrobenzo[1 4]oxazinyl; 2,3-dihydrobenzofuranyl; each of which may be optionally
substituted once or twice with a substituent or substituents independently selected from:
fluoro; chloro; bromo; methyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile;

10 methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments of formula I, R' is optionally substituted heteroaryl. In certain
embodiments such heteroaryl may comprise: pyridinyl; indazolyl; indolyl; quinolinyl;
quinoxalinyl; thiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl;
tetrahydroquinolinyl; pyrazolyl; 2-ox0-2,3-dihydro-benzimidazolyl; 2,3-

15  dihydrobenzimidazolyl; benzothiazolyl; 2-0x0-1,2,3,4-tetrahydroquinolinyl; 2-0x0-3.4-
dihydro-indolyl; 4-0x0-3.4-dihydro-quinazolinyl; 3.4-dihydroquinolinyl; 3,4-
dihydrobenzo[1 4]oxazinyl; 2,3-dihydrobenzofuranyl; each of which may be optionally
substituted once or twice with a substituent or substituents independently selected from:
fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;

20 nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; or hydroxyethyl.

In certain embodiments of formula I, R' is is heteroaryl selected from: pyridinyl; indazolyl;
indolyl; quinolinyl; quinoxalinyl; thiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl;
tetrahydroquinolinyl; pyrazolyl; 2,3-dihydrobenzimidazolyl; benzothiazolyl; 2-oxo-1,2,3,4-
tetrahydroquinolinyl; 2-oxo0-2,3-dihydro-indolyl; 4-0x0-3,4-dihydro-quinazolinyl; 3,4-

25 dihydrobenzo[1 4 ]oxazinyl; 2,3-dihydrobenzofuranyl; each of which may be optionally
substituted once or twice with halo, C;salkyl or C.salkoxy.

In certain embodiments of formula I, R' is heteroaryl selected from: pyridinyl; indazolyl;
indolyl; quinolinyl; quinoxalinyl; thiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl;
tetrahydroquinolinyl; pyrazolyl; 2,3-dihydrobenzimidazolyl; benzothiazolyl; 2-oxo0-1,2,3,4-

30 tetrahydroquinolinyl; 2-0x0-2,3-dihydro-indolyl; 4-o0x0-3.,4-dihydro-quinazolinyl; 3.4-
dihydrobenzo[1 4]oxazinyl; 2,3-dihydrobenzofuranyl; each of which may be optionally
substituted once or twice with halo or Cj.galkyl.



459 6.11 10 C 401 Br 0O O (S)-2-(4-Fluoro-phenyl)-4-

0Xo0- 3, 4-di hydr o- 2Hpyri di ne- 1- car boxyl i ¢ acid (2-brono-4-chloro-5

- i odophenyO2omi7e®9550 6. 5175 11 CI Br O F 1.1 0 (S)-PciAarrécgosm3bhenyl) -
4- 0x0- 3, 4- di hydr o- 2Hpyri di ne- 1- carboxylic acid (2-bronp-4-chl oro-5-
trifluoronethyl-phenyl )- am de 492 6._(}]15_ 12 Br 0o CH3 1.1 0

In certain embodiments of formula I, R' is heteroaryl selected from: pyridin-2-yl; pyridin-4-
yl; indazol-6-yl; indazol-5-yl; 3,4-dihydroquinolin-1-yl; indolyl-6-yl; indolyl-5-yl; quinolin-
6-yl; quinolin-7-yl; quinolin-5-yl; quinolin-6-yl; quinoxalin-6-yl; thiophen-3-yl;
benzimidazol-5-yl; benzofuran-5-yl; 2-0x0-2,3-dihydro-benzimidazol-5-yl; dihydroindolyl;
5 tetrahydroquinolinyl; pyrazol-3-yl; 2,3-dihydrobenzimidazolyl; benzothiazol-5-yl;
benzothiazol-6-yl; 2-0x0-1,2 3 4-tetrahydroquinolin-7-yl; 2-0x0-3 ,4-dihydro-indol-6-yl; 4-
0x0-3,4-dihydro-quinazolin-6-yl; 3,4-dihydrobenzo[1.,4]oxazin-7-yl; 2,3-dihydrobenzofuran-
4-yl; each of which may be optionally substituted once or twice with halo or C;salkyl.
In certain embodiments of formula I, R' is heteroaryl selected from: pyridin-2-yl; pyridin-4-

10  yl; indazol-6-yl; indazol-5-yl; 3,4-dihydroquinolin-1-yl; indolyl-6-yl; indolyl-5-yl; quinolin-
6-yl; quinolin-7-yl; quinolin-5-yl; quinolin-6-yl; quinoxalin-6-yl; thiophen-3-yl;
benzimidazol-5-yl; benzofuran-5-yl; 2-0x0-2,3-dihydro-benzimidazol-5-yl; dihydroindolyl;
tetrahydroquinolinyl; pyrazol-3-yl; 2,3-dihydrobenzimidazolyl; benzothiazol-5-yl;
benzothiazol-6-yl; 2-0x0-1,2 3 4-tetrahydroquinolin-7-yl; 2-0x0-3 ,4-dihydro-indol-6-yl; 4-

15 oxo0-3,4-dihydro-quinazolin-6-yl; 3,4-dihydrobenzo[1,4]oxazin-7-yl; 2,3-dihydrobenzofuran-
4-yl; each of which may be optionally substituted once or twice with halo or C;salkyl.

In certain embodiments of formula I, R' is heteroaryl selected from: 3-bromo-6-methoxy-
pyridin-2-yl; 5-bromo-3-methyl-1-(toluene-4-sulfonyl)-indazol-6-yl; 5-bromo-3-methyl-
indazol-6-yl; 5-bromo-3-methyl-indazol-6-yl; 1-methyl-indol-6-yl; 7-methyl-quinolin-6-yl;

20  2-bromo-thiophen-3-yl; indol-6-yl; 2-methyl-benzofuran-5-yl; 1-methyl-1H-indol-6-yl; 6-
methyl-quinolin-7-yl; 5-bromo-quinolin-6-yl; 7-methyl-quinoxalin-6-yl; 2,5-dimethyl-
pyrazol-3-yl; 2-methyl-benzothiazol-5-yl; 6-bromo-2-0x0-2,3-dihydro-benzoimidazol-5-yl;
1-methyl-1H-indol-5-yl; benzothiazol-6-yl; 5-methyl-quinolin-6-yl; 6-bromo-1-methyl-2-
oxo0-1,2,3 4-tetrahydro-quinolin-7-yl; 2-0x0-2,3-dihydro-1H-indol-6-yl; 1-0x0-1,2,3,4-

25 tetrahydro-isoquinolin-7-yl; 1,5-dimethyl-indol-6-yl; 4,6-dimethyl-3,4-dihydro-
benzo[1,4]Joxazin-7-yl; 1,3-dimethyl-indazol-6-yl; 2,3-dimethyl-indazol-6-yl; 2-methyl-
indazol-6-yl; 2-methyl-indazol-5-yl; 5-cthyl-quinolin-6-yl; 7-bromo-2,3-dimethyl-indazol-6-
yl; 2,3-dihydro-benzofuran-4-yl; 7-ethyl-quinolin-6-yl; quinolin-5-yl; 1-(2-hydroxy-ethyl)-5-
methyl-1H-indol-6-yl; 1-methyl-indazol-6-yl; 7-bromo-1-methyl-indazol-6-yl; and 7-bromo-

30 2-methyl-indazol-6-yl.

In certain embodiments of formula I, R' is indazolyl optionally substituted once or twice with

halo or Cysalkyl.



(S)-2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2H pyridi ne-1-carboxylic acid
(2- brono- 5- et hoxy-4- net hyl - phenyl )-am de 434 7.8733 33 13 0 1 CH3 01 C
CH3 CH3 kWOR4(1072599) - 2- ( 4- Fl uor o- pheny1) - 4- PCT/EP2009/067032
0Xx0- 3, 4- di hydr o- 2Hpyri di ne- 1- carboxylic acid (2-isopropyl -4, 5-

di met hoxy- phenyl)-am de 413 6.66 - 32 14 C Br 401 O

(S) - 2- (4- Fl uor o- pheny1) - 4-oxo- 3, 4-di hy 3ro 2Hpyri di ne- 1- carboxylic acid
(2- br ono- moehamrembﬁdmmtsmﬂf@muli?ahi?xl qthmlm)fLOIHmndé' Aperitated 26celd t@ice0, 5

with halo or Ci.ealkyl.
In certain embodiments of formula I, R' is optionally substituted heteroaryl. In certain
embodiments such heteroaryl may comprise: pyridinyl; indazolyl; indolyl; quinolinyl; or

5 Dbenzofuranyl; each of which may be optionally substituted one, two or three times with a
substituent or substituents independently selected from: fluoro; chloro; bromo; methyl;
methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of formula I, R is adamantyl.

10 In certain embodiments of formula I, R? is optionally substituted aryl.

In certain embodiments of formula I, R? is C;_galkyl.
In certain embodiments of formula I, R? is optionally substituted phenyl.
In certain embodiments of formula I, R? is phenyl optionally substituted one, two, three or
four times with a substituent or substituents each independently selected from: halo; C;.

15 ealkyl; Ciealkoxy; halo-C;galkyl; halo-C;alkoxy; Ciealkylsulfonyl; Cisalkylsulfanyl; C;.
calkylsulfinyl; phenylsulfonyl wherein the phenyl portion is optionally substituted with C;.
calkyl; nitrile; hydroxy; Ci.salkylcarbonyl; aminocarbonyl; C;_salkoxycarbonyl; C;.
calkoxycarbonyl-C.salkoxy; hydroxycarbonyl; hydroxycarbonyl-C.salkoxy; C;.
calkylaminocarbonyl-C; salkoxy; C;galkoxy-C, salkoxy; hydroxy-Ciealkoxy; C;.

20 alkylamino-C;galkoxy; Ci.salkylsulfony-Cslalkoxy; hydroxy-C;alkyl; Csecycloalkyl-C;.
calkoxy; amino; amino-C.salkyl; C;alkenyl; C;_salkynyl; morpholinyl; morpholinyl-C;.
salkyl; piperazinyl; piperidinyloxy; aminocarbonyl-C.salkoxy; Ci.salkoxyamino-Cealkyl;
hydroxy-C;salkylamino-C,ealkyl; C;_alkoxycarbonylamino-C,alkyl; C;.
calkylcarbonylamino-C; ealkyl; C; galkylaminocarbonyl; C; salkoxycarbonylC, galkyl; C;.

25 alkylaminocarbonyl-Cealkyl; C;salkylamino-C; ¢alkyl; hydroxycarbonyl-C,salkyl; or
nitro; or two adjacent substituents may form a C;_,alkylenedioxy or halo-C,;alkylenedioxy.
In certain embodiments of formula I, R? is phenyl optionally substituted once or twicewith a
substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl;

30 methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl;
methoxycarbonyl; methoxycarbonylmethoxy; carboxy; hydroxycarbonylmethoxy;
methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy; methylaminoethoxy;

methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or



Br //"CH3 0 0 el (S)-2-(4-Fluoro-phenyl)-
4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1-carboxylic acid ( 2-brono-4-chl oro-5-
met hanesuwbanylorpdsenyl ) - ami de 502 5.94 16 CI Br 0 | ei PCT/EP2009/067032
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid
[ 2- brono-4-chloro-5 -((R) - nethanesul f_i2r§y_1) -phenyl]- am de 486 6.623 17 C
0O Br 0 'CH3 (S)-2-(4-Fl uoro-phenyl) -
4- oxo- 3, 4nitib hyrdwo-adjdpsnt Balistieeits ozy oy ncthykogdofi2 ethysmedidxycér or o- 5
((S)-((9) aiﬂlr{grto%aeﬂ%?e%le iio)%y‘l) -phenyl]- am de 486 5.86 18 Cl O
In certain embodiments of formula I, R” is phenyl optionally substituted onece or twice with
a substituent or substituents each independently selected from: halo; Ci.salkyl; C;.salkoxy;
5 halo-Cjealkyl; halo-C;salkoxy; Cjealkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy;
alkylsulfonylalkoxy; hydroxyalkyl; or Cs e¢cycloalkyl-C; . salkoxy.
In certain embodiments of formula I, R? is phenyl optionally substituted once or twice with a
substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile;

10 methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments of formula I, R? is phenyl optionally substituted once or twice with a
substituent or substituents each independently selected from: fluoro; chloro; bromo; methyl;
ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

15 In certain embodiments of formula I, R? is phenyl substituted once or twice with a substituent
or substituents each independently selected from: halo; methyl; methoxy; trifluoromethyl;
difluoromethoxy; nitrile; or methanesulfonyl.

In certain embodiments of formula I, R* is phenyl substituted once or twice with a substituent
or substituents each independently selected from: fluoro; chloro; methyl; methoxy; or nitrile.

20 In certain embodiments of formula I, R is phenyl substituted once or twice with fluoro.

In certain embodiments of formula I, R%is: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyl; 2-
fluoro-phenyl; 2-chloro-phenyl; 3,4-difluoro-phenyl; 3,5-difluoro-phenyl; 3-methyl-phenyl;
4-methyl-phenyl; or 3-cyano-phenyl.
In certain embodiments of formula I, R? is: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyl; 2-
25 fluoro-phenyl; 2-chloro-phenyl; 3,4-difluoro-phenyl; or 3,5-difluoro-phenyl.
In certain embodiments of formula I, R? is 4-fluoro-phenyl.
In certain embodiments of formula I, R? is 3-fluoro-phenyl.
In certain embodiments of formula I, R%is 3,4-difluoro-phenyl.

In certain embodiments, the compounds of formula I may be more specifically of formula II:



4- Fl uor o- phenyl) - 4- oxo- 3, 4-di hydr o- 2Hpyri di ne- 1-carboxylic acid
-chl oro-5- fluoro-phenyl)-amde 442 6.286 - 33 - 19 01 CH3 Br

OZHﬂmewuoro phenyl ) -4- oxo- 3, 4-di hydr o- 2Hpyr ipdirm®2d90aroBDXY! | C

r ono- 4, 5- di met hoxyphenyl ) -am de 450 8.56 20 Br 401 0, NyN CH 3

s@w«

10

15

20

-bro
-3, 4- dlhydro 2H[ 2,3 Ib ipyridinyl,-1 - carboxylic acid (2-brono-
y-4-

met hyl phenyl ) - ani de 417 5.°995 o
R° =
. H
R N\n/N
RS R10 O
11
1I
wherein:
p is from 0 to 3;

R6, R’, RS, R’ and R cach independently is: hydrogen; halo; C;galkyl; C,_alkoxy;
halo-Ci.salkyl; halo-Cjsalkoxy; Ci.salkylsulfonyl; Cisalkylsulfanyl; Ci.salkylsulfinyl;
phenylsulfonyl wherein the phenyl portion is optionally substituted with C;_ealkyl; nitrile;
hydroxy; C;_galkylcarbonyl; aminocarbonyl; C;.salkoxycarbonyl; C;_salkoxycarbonyl-C;.
¢alkoxy; hydroxycarbonyl; hydroxycarbonyl-C; ¢alkoxy; C;.¢alkylaminocarbonyl-C; ¢alkoxy;
Ciealkoxy-C, galkoxy; hydroxy-Cisalkoxy; C;salkylamino-C;salkoxy; Cisalkylsulfony-C;.
clalkoxy; hydroxy-Ci_salkyl; Csscycloalkyl-C; salkoxy; amino; amino-C;.salkyl; Cisalkenyl;
Ci.galkynyl; morpholinyl; morpholinyl-C;_ salkyl; piperazinyl; piperidinyloxy;
aminocarbonyl-C;_ealkoxy; C;_salkoxyamino-C.alkyl; hydroxy-C,.salkylamino-Ci_ealkyl;
Ciealkoxycarbonylamino-Cialkyl; C;_ealkylcarbonylamino-C; galkyl; C;.
calkylaminocarbonyl; C;_salkoxycarbonylC;salkyl; C;.salkylaminocarbonyl-C,_galkyl; C;.
salkylamino-Ciealkyl; hydroxycarbonyl-Ci.salkyl; or nitro; or two adjacent substituents may
form a Cjsalkylenedioxy or halo-C;alkylenedioxy; and

each R independently is: halo; Csalkyl; Ci.salkoxy; halo-Cy.galkyl; halo-C;.
calkoxy; Cj_galkylsulfonyl; or nitrile.

In certain embodiments of formula II, the subject compounds may be more specifically of

formula Ila or formula IIb;

R = © R = ©
7 H 7 H
R N\H/N R N\H/N
O O :
RS R10 / I y RS R10 / I y
RQ \ | (R )p 9 | (R )

wherein p, RS, R7,R® R’, R'" and R are as defined herein.

In certain embodiments the subject compounds are of formula Ila.



21 0, Br yN C H3 1401 (S)-2-(4-Fluoro-phenyl)-4-

0xo0- 3, 4-di hydr o- 2Hpyri di ne- 1- car boxylic acid

( 3- br ono-wormetangz3gpyri di n- 2-y1l) -am de 421 6. 32 22 CH3 O0PCTARL008/0HIN3SB
5-Brono-4-{ [2-(4-fluorophenyl)-4-oxo-3, 4- di hydr o- 2H pyri di ne- 1-

car bonyl ] -am no} -2- nethoxy-benzoic qg’_
(S)-2-(4-Fl uoro-phenyl) - 4- oxo-3,2—dihydro-2prridine-l-carboxylic
aci d[ 5- brmrrert@inrestbgiments the sibjrsheompasinil anpf formbladthazol - 6- y1] - ani de 598

(-)

10

15

20

25

30

icd methyl ester 478 7.15 23

In certain\ embodiments of any of formulas II, IIa and IIb, at least two of R6, R7, RS, R’ and
R'? are not hydrogen.

In certain embodiments of any of formulas II, Ila and IIb, at least three of RS, R7,R® R’ and
R'’ are not hydrogen.

In certain embodiments of any of formulas II, ITa and IIb, RS R, R®, R” and R'? each
independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; trifluoromethoxy; methanesulfonyl; methanesulfanyl;
methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbonyl;
methoxycarbonylmethoxy; carboxy; hydroxycarbonylmethoxy;
methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy; methylaminoethoxy;
methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or
nitro; morpholinyl; N,N-dimethylaminocarbonylmethoxy; boc-piperazinyl; N-(2-
methoxyethyl)-N-methylaminomethyl; N,N-dimethylaminomethyl; aminomethyl; boc-
aminomethyl;methylcarbonylaminomethyl; N,N-di-(2-hydroxyethyl)-aminomethyl;
morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;
piperidinyloxy; tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form
methylenedioxy, ethylenedioxy or difluoromethylenedioxy.

In certain embodiments of any of formulas II, ITa and IIb, two of R6, R, RS, R’ and R'? are
hydrogen, and the remaining ones of R6, R, RS, R’ and R" of each independently is:
hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy.

In certain embodiments of any of formulas II, ITa and IIb, two of R6, R7, RS, R’ and R are
hydrogen, and the remaining ones of RS R7,R® R’ and R'Y of each independently is:
hydrogen; fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; difluoromethoxy;
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; hydroxypropoxy;
methylenedioxy; or ethylenedioxy.

In certain embodiments of any of formulas II, ITa and IIb, two of R6, R, RS, R’ and R'? are
hydrogen, and the remaining ones of R6, R, RS, R’ and R" of each independently is:

hydrogen; fluoro; chloro; bromo; methyl; and methoxy.

0



5.245 - 34 - 24 C 40Br OH 0 O (S)-2-(4-Fluoro-phenyl)-4-

0X0- 3, 4-di hydr o- 2Hpyri di ne- 1- car boxyl i c acid (2-brono-4-chl oro- 5-

hydr oxy- pWerzgiojo7aswde 440 6.71 25 CI 0 10 Br o NN CH3 NPCHEP2009/067032
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid
(2- brono- 4-chl oro-5- net hyl car banoyl rrqtztéquphenyl) -am de 511 6.785 26 0 |

CH 3
In certain embodiments of any of formulas II, ITa and IIb, R6, R7, RS, R’ and R'’ each

independently is: hydrogen; halo; Ci.salkyl; Ci.¢alkoxy; halo-Ci_ealkyl; halo-Ci.salkoxy; Ci.
calkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or
Cs.¢cycloalkyl-Csalkoxy.

5 In certain embodiments of any of formulas II, Ila and IIb, R6, R, RS, R’ and R' each
independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; or hydroxyethyl;.

In certain embodiments of any of formulas II, ITa and IIb, RS R, R®, R” and R'? each
10 independently is: hydrogen; fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of any of formulas II, ITa and IIb, R” and R'* are hydrogen.
In certain embodiments of any of formulas 11, Tla and IIb, R® is: hydrogen; halo; or methyl.
15 In certain embodiments of any of formulas II, 1la and IIb, R%is: hydrogen; methoxy; halo;
methyl; or difluoromethoxy.
In certain embodiments of any of formulas 11, Tla and IIb, R’ is: methoxy; hydrogen; 2-
hydroxy-ethoxy; 2-methoxy-ethoxy; 1-hydroxy-ethyl; or cyclopropylmethyl.
In certain embodiments of any of formulas II, Ila and IIb, p is 0, 1 or 2.
20 In certain embodiments of any of formulas II, Ila and IIb, p is 1 or 2.
In certain embodiments of any of formulas II, Ila and IIb, p is 1.
In certain embodiments of any of formulas II, Ila and IIb, each R" independently is: halo; C;.
calkyl; or C;_galkoxy.
In certain embodiments of any of formulas II, ITa and IIb, each R'' independently is fluoro or
25 methyl.
In certain embodiments of any of formulas I, ITa and IIb, R'! is halo.
In certain embodiments of any of formulas II, ITa and IIb, R"' is fluoro.
In certain embodiments of any of formulas II, ITa and IIb:
R® is: hydrogen; halo; methyl; or ethyl;
30 R’ is hydrogen; methyl; methoxy; or methoxycarbonyl;
R® is: hydrogen; methoxy; halo; methyl; or difluoromethoxy;
R’ is: hydrogen; methoxy; hydrogen; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-
hydroxy-ethyl; and



401 0 CH3 "CHHN3 1.1 (S)-2-(4-Fl uoro-phenyl)-
4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1- car boxylic acid
(4, 5- di mewbarw/@23vet hyl phenyl)-am de 385 7.93 27 CI 0 [PCTHP2®0/0670620 O
4- Br ono- 2- chl or 0- 5- 4- ox0- 3, 4-di hydro-2H {[(S)-2-(4-fluoro-phenyl)-
pyri di ne-|-carbonyl] - am no} -benzoic _azgi_d met hyl ester 482 7.26 28 H3C s
/[l \\ 00Br 00CHS3

R" is hydrogen; or halo.

In certain embodiments of any of formulas II, ITa and IIb:
RS is: halo; or methyl;
R’ is hydrogen;
5 R%is: methoxy; halo; methyl; or difluoromethoxy;
R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and
R'%is hydrogen; or halo.
In certain embodiments of any of formulas II, ITa and IIb:
RS is: bromo; or methyl;
10 R’ is hydrogen;
R%is: methoxy; chloro; fluoro; methyl; or difluoromethoxy;
R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and
R'%is hydrogen.
In certain embodiments of any of formulas II, ITa and IIb, p is 1 or 2 and R is halo.
15 In certain embodiments of any of formulas II, Ila and IIb, p is 1 or 2 and R"" is fluoro.
In certain embodiments of any of formulas II, Ila and IIb, p is 1 and R" is fluoro.
In certain embodiments of any of formulas II, ITa and IIb, p is 1 and R is fluoro at the 4-
position.
In certain embodiments, the compounds of formula I may be more specifically of formula III:

R = ©

20 R 101
wherein R6, RS, R’ and R" are as defined herein.
In certain embodiments of formula III, the subject compounds may be more specifically of

formula Il1a or formula IIlb;



(S)-2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid
m( 2e- brannesul f- thonyl-5- net hoxy-phenyl)-am de 498 6.435 - 35 - 29 Br
401 CH3 W0 2010(08»592- ( 3- Fl uor o- pheny1) - 4- PCT/EP2009/067032
0x0- 3, 4- di hydr o- 2Hpyri di ne- 1- car boxylic acid (2-bronop-5-net hoxy- 4-

met hyl - phenyl ) -am de 434 7.93 30 C Br Iel o\ ONNCH3 00O
(4-Bromp-2-chloro-5- { [(S)-2-(4- quoro phenyl)

4- oxo- 3, 4-di hydro pyr| di negg&nyl] am ne} -phenox c acid
met hyl ester '%H ~ R

11
Mla; R IIb;

wherein R6, RS, R’ and R" are as defined herein.
In certain embodiments the subject compounds are of formula Illa.
In certain embodiments the subject compounds are of formula IIIb.
5 In certain embodiments of any of formulas 111, IIla and IIIb, RS is: halo; methyl; or ethyl.

In certain embodiments of any of formulas III, IIla and IIIb, R®is: methoxy; halo; methyl; or
difluoromethoxy.
In certain embodiments of any of formulas IIT, IITa and ITIb, R’ is: methoxy; 2-hydroxy-
ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl.

10 In certain embodiments of any of formulas III, ITla and IIIb, R is: bromo; or methyl;
In certain embodiments of any of formulas III, IIla and IIIb, R% is: methoxy; chloro; fluoro;
methyl; or difluoromethoxy.
In certain embodiments of any of formulas 111, 1ITa and ITIb, R’ is: methoxy; 2-hydroxy-
ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl.

15 In certain embodiments of any of formulas III, IITa and I1Ib, R is halo.
In certain embodiments of any of formulas III, IITa and ITIb, R"" is fluoro.
Where any of R, R% R}, R* R>, RS, R7, R®, R?, R" or R" is alkyl or contains an alkyl moiety,
such alkyl is preferably lower alkyl, i.e. Ci-Csalkyl, and in many embodiments is C;-Cjalkyl.
The invention also provides methods for treating a disease or condition mediated by or

20 otherwise associated with a P2X7 receptor, the method comprising administering to a subject
in need thereof an effective amount of a compound of the invention.
The invention also provides methods for treating an inflammatory, respiratory or diabetes
condition, the method comprising administering to a subject in need thereof an effective
amount of a compound of the invention together with an effective amount of a P2X3 inhibitor.

25 The disease may be an inflammatory disease such as arthritis, and more particularly

rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive



6.7 31 C O0Br 40 0\ O HBRO NN ,CH3 0 O (4-Brono-2-chloro-5- {
[(S)-2-(4-fluoro-phenyl)- 4-oxo0-3,4-di hydro-2H p yridine-I|-carbonyl]-
met hoxycawb 20rwd7es® hyl am no} - phenoxy)-acetic aci d net hpCTEPe@9/06H327 32 Cl
Br lei \ 0O CHO O (4-Bromp-2-chloro-5- { [(S)-2-(4-fluoro-phenyl)-
4- ox0- 3, 4-di hydro-2H pyridine-1-car bor%l] am no} -phenoxy)-acetic acid
498 5. 365

pulmonary disease, airways hyper-responsiveness, septic shock, glomerulonephritis, irritable

bowel disease, and Crohn's disease.

The disease may be a pain condition, such as inflammatory pain; surgical pain; visceral pain;

dental pain; premenstrual pain; central pain; pain due to burns; migraine or cluster headaches;

5 nerve injury; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis; cancer pain;

viral, parasitic or bacterial infection; post-traumatic injury; or pain associated with irritable

bowel syndrome.

The disease may be a respiratory disorder, such as chronic obstructive pulmonary disorder

(COPD), asthma, or bronchospasm, or a gastrointestinal (GI) disorder such as Irritable Bowel
10  Syndrome (IBS), Inflammatory Bowel Discase (IBD), biliary colic and other biliary disorders,

renal colic, diarrhea-dominant IBS, pain associated with GI distension.

The disease may be diabetes.

Representative compounds in accordance with the methods of the invention are shown in

Table 1, together with pICsy values for P2X7.

15 TABLE 1
# Structure Name M+H/MP | pICs

I

ooy
(I) Br
CH,

Br Z
O]
F

@)
4-Ox0-2-phenyl-3,4-
dihydro-2H-pyridine-1- 7 408
carboxylic acid (2-bromo- | 432 )
4,5-dimethoxy-phenyl)-
amide
O

\

4-Ox0-2-phenyl-3,4-
dihydro-2H-pyridine-1-
carboxylic acid (2-bromo- | 436
4-chloro-5-methoxy-
phenyl)-amide

6.425

N

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H- 450 8.055
pyridine-1-carboxylic acid
(2-bromo-4,5-dimethoxy-
phenyl)-amide

=

o)
W

i,NN

2 0

cl |
\
3
0

Y

CH

H

N
CH, O

CH,




33 Cl Br lei OCH3 , 0 O (S)-2-(4-Fluoro-phenyl) -

4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1-carboxylic acid [2-brono-4-chloro-5 -(2-
met hoxy- ewbaryo7pdsenyl ] - am de 498 7.27 - 36 - 34 01 CPBTARL009067032
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydr o- 2prridine-1-carboxy|ic aci d

a(3m 4i d- dei net hoxy- phenyl)- 371 7.242? 35 Cl ,0 lei
(S)-2-(4-Fluoro-phenyl)- 4-o0x0-3,4-dih 8ro 2HDvr|d|ne 1-carboxylic acid
(4-chl orp-2-f| uoro- g nethox// | )tam de 393 7.195 36
(S)-4-Ox0-2-phenyl-3,4-
dihydro-2H-pyridine-1-
4 p carboxylic acid (2-bromo- | 436 7476
Cl 4-chloro-5-methoxy-
_ phenyl)-amide
3
Br = %

methoxy-phenyl)-amide

O
Br =

H

N N

\n/ (S)-2-(4-Fluoro-phenyl)-4-
6 o) 0x0-3,4-dihydro-2H- 75
F pyridine-1-carboxylic acid | 438 '
(2-bromo-4-fluoro-5-

H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
5 Cl © pyridine-1-carboxylic acid | 454 7.4325
(2-bromo-4-chloro-5-

methoxy-phenyl)-amide

F
)
Cl =
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
7 Cl © pyridine-1-carboxylic acid | 410 6.73
(2,4-dichloro-5-methoxy-

phenyl)-amide

Br = ©
H
N N (S)-2-(4-Fluoro-phenyl)-4-
\n/ 0x0-3,4-dihydro-2H-
8 F ) pyridine-1-carboxylic acid 438 6.09
F (2-bromo-5-methoxy-4-

trifluoromethyl-phenyl)-
amide




Br

0 N-NH el

(S)-2-(4-Fl uoro-phenyl)-

4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1- car boxylic acid
( 5- br ono-Worzetiny1s99H ndazol - 6-y1l) - am de 444 6.905 37 0 PCWO/EP200B067032. 1
2- (4- Fl uor o- phenyl ) -4- oxo- 3, 4-di hydro-2H pyridin e-1 -carb oxylic acid
(6-brono- benzo[1, 3] di oxol-5-y1)- am de,,434 7.4566 67 38 TH3 O O O CH3 el

5 -Brom-4- { [(S)-2-(4- fluoro-phenyl)-4-o0x0-3,4- dihydro-2H pyridine-1-
car bonyl | - am no} -2érnethoxy- ;ﬂDc acid met hyl ester 478 6.89
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-4-
9 o) 0x0-3,4-dihydro-2H- 611
Cl = pyridine-1-carboxylic acid | 459 '
Cl | (2-bromo-4,5-dichloro-
X phenyl)-amide
F
Br (\¢O
H
N N
(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
10 Cl © = pyridine-1-carboxylic acid | 550 6.5175
| (2-bromo-4-chloro-5-iodo-
A phenyl)-amide
F
Br (\¢O
H
N N (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
11 ) pyridine-1-carboxylic acid 6.015
Cl = | (2-bromo-4-chloro-5- 492
. . N trifluoromethyl-phenyl)-
amide
F
F
Br (\¢O
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-4-
12 o) 0x0-3,4-dihydro-2H- 7.8733
H,C = pyridine-1-carboxylic acid | 434 33
o | (2-bromo-5-methoxy-4-
~c H, A methyl-phenyl)-amide
F
H,C CH, (\ ¢O
H
N N
(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
13 0] © = | pyridine-1-carboxylic acid | 413 6.66
| (2-isopropyl-4,5-
CH, O \CH3 A dimethoxy-phenyl)-amide
F




- 37 -39 TH3 0O Br Ooel 5-Bronp-4- { [(S)-2-(3 -

fl uoro- phenyl) - 4-oxo- 3, 4- di hydro-2H pyri di ne-1- carbonyl]-am no}- 2-

met hoxy- bwozoiow7as9wd net hyl ester 158.8- 161.8 C 7.06 PE¢O/EBR00B06706H |. O
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid

[ 2- bromp-4-chloro-5 -(2- hydroxy-ethoxy)-phenyl]- am de 484 7.6066 67 41

0 O 2-(2-Fluoro-phenyl)-4- oxo-3,4-di"hydro-2Hpyri di ne-1-carboxylic acid

(2- br onor 5- et hoxy- é nethylrthgyD) am de

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
14 pyridine-1-carboxylic acid 470 6.726
Cl (2-bromo-4-chloro-5-

methylsulfanyl-phenyl)-
amide

%

Br
N (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
15 pyridine-1-carboxylic acid 502 5.94
Cl (2-bromo-4-chloro-5-
Oks\
O// CH,

methanesulfonyl-phenyl)-
amide

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-

16 al pyridine-1-carboxylic acid 436 6.623
[2-bromo-4-chloro-5-((R)-

methanesulfinyl)-phenyl]-
amide

F
-7
N N (S)-2-(4-Fluoro-phenyl)-
\ﬂ/ 4-0x0-3,4-dihydro-2 H-
Tl QI T
PreH, N

methanesulfinyl)-phenyl]-
amide

F
Br (\‘¢O
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
18 Cl © = pyridine-1-carboxylic acid | 442 6.286
£ . | (2-bromo-4-chloro-5-
F

fluoro-phenyl)-amide




434 6.43 42

di f | uor oreOROMY7E99 et hoxy- phenyl ) - am de 486 7.5033 33PC¢I/EP289/067032 0 Cl

el (S)-2-(4-Fluoro-phenyl)-
4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1- carboxylic acid (2-brono-4-

2- (2- Cnhl or o- phenyl) - 4- oxo- 3, 4-di hydr o- 2Hpyri di ne- 1- car boxylic acid
44 0 Br O

(2- br ono- 5- met hoxy- 4- nethyl-phenyl)-qq%Qe 450 -

38 -

19

(S)-2-(3-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4,5-dimethoxy-
phenyl)-amide

450

8.56

20

4-Ox0-3,4-dihydro-2 H-
[2,3"bipyridinyl-1-
carboxylic acid (2-bromo-
5-methoxy-4-methyl-
phenyl)-amide

417

5.995

21

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(3-bromo-6-methoxy-
pyridin-2-yl)-amide

421

6.32

22

5-Bromo-4-{[2-(4-fluoro-
phenyl)-4-ox0-3,4-
dihydro-2H-pyridine-1-
carbonyl]-amino}-2-
methoxy-benzoic acid
methyl ester

478

7.15

23

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[5-bromo-3-methyl-1-
(toluene-4-sulfonyl)-1H-
indazol-6-yl]-amide

598

5.245




2-(3,4-Di fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid
(2- br ono- 5- net hoxy-4- net hyl - phenyl )-am de 452 7.3833 33 45 401 o, CH3 101
(S) - 2- (4-Wbuoro7pisenyl) - 4- oxo- 3, 4- di hydr o- 2Hpyr i di ne- 1Pcardreooglos3aci d

( 3- net hoxy- 4- met hyl - phenyl)-am de 355 6. 7366 67 46 FLO 1-1\11 3
(S)-2-(3-Fluoro-phenyl)- 4-oxo-3, 4-di hygro-2H pyridi ne-1-carboxylic acid
(2-brono-4- difluoronethoxy-5 - nethoxy-phenyl)-anmi de 486 7.2933 33 47

401 Br (\ ¢O
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
24 Cl © = pyridine-1-carboxylic acid | 440 6.71
OH | (2-bromo-4-chloro-5-
N hydroxy-phenyl)-amide
F
Br %\¢O
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-
o) 4-0x0-3,4-dihydro-2H-
25 Cl = pyridine-1-carboxylicacid | .| 6.785
0 \ | (2-bromo-4-chloro-5-
methylcarbamoylmethoxy-
CH. F phenyl)-amide
07 N7
H
)
CH, =
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
26 0 © pyridine-1-carboxylic acid | 385 793
I (4,5-dimethoxy-2-methyl-
CH, O ~c H, phenyl)-amide
F
O
Br =
H
N \H/N 4-Bromo-2-chloro-5-
{[(S)-2-(4-fluoro-phenyl)-
27 O 4-0x0-3 4-dihydro-2H- 726
Cl L 482
pyridine-1-carbonyl]-
amino}-benzoic acid
(I) O methyl ester
CH, F
O
Br H =
N N (S)-2-(4-Fluoro-phenyl)-4-
\ﬂ/ 0x0-3,4-dihydro-2H-
28 HSC\S O pyridine-1-carboxylic acid 498 6.435
75\ (2-bromo-4-
0 0 o CH methanesulfonyl-5-
3 L methoxy-phenyl)-amide




Br Q0 CH3 00 2-(3,5-Difluoro-phenyl)-

4- 0x0- 3, 4- di hydr o- 2Hpyri di ne- 1- carboxylic acid (2-brono-5-nethoxy-4-

nmet hyl - prwoybjoaedsde 452 6.9866 67 48 el 11 N Br FN- 1/ PEOEPR009/067032
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro- 2prridine-1-carboxy|ic aci d
(2- br onp- 5- cyano- 4- nethyl-phenyl)-an|§_ 429 6.84 - 39 - 49 H3 C$ ,0 NN
0 (S)-2-(4-Fluoro-phenyl)- 4-o0x0-3,4 hydr o- 2HDvr|d|ne 1- carboxvllc aci d

(2-fluor

. e

0- 5- net hoxy- 4 met hylfphggyfp)

am de 373

(S)-2-(3-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-5-methoxy-4-
methyl-phenyl)-amide

434

7.93

@]
Br =
H
N\H/N
30Tl ©
0]

(4-Bromo-2-chloro-5-
{[(S)-2-(4-fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carbonyl]-
amino}-phenoxy)-acetic
acid methyl ester

512

6.7

0
N.__N
d b
o)
o]
Bl

(4-Bromo-2-chloro-5-
{[(S)-2-(4-fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carbonyl]-
methoxycarbonylmethyl-
amino}-phenoxy)-acetic
acid methy] ester

527

O
Br =
H
N\”/N
32 C O
B

(4-Bromo-2-chloro-5-
{[(S)-2-(4-fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carbonyl]-
amino}-phenoxy)-acetic
acid

498

5365

33 Cl =

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[2-bromo-4-chloro-5-(2-
methoxy-ethoxy)-phenyl]-
amide

498

7.27




7.21 Br

OH

. 0 (S)-2-(3-Fluoro-phenyl)-
4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1- carboxylic acid [ 2-brono-4-chl oro-5-(2-
hydr oxy- evbaryyo7pisenyl ] - am de 484 7.4066 67 51 Cl
(S)-2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2H pyridi ne-1-carboxylic acid
(5-acetyl-2-brono-4- chl oro-phenyl )-arpé%e_ 466 6.8566 67 52 H3QA N\ 1 O H

. 1 rBI/EBROMB®6 B2 0 101 O

34

¢O

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(3,4-dimethoxy-phenyl)-
amide

371

7.2425

35

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(4-chloro-2-fluoro-5-
methoxy-phenyl)-amide

393

7.195

36

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(5-bromo-3-methyl-1H-
indazol-6-yl)-amide

444

6.905

37

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(6-bromo-
benzo[1,3]dioxol-5-yl)-
amide

434

74566
67

38

5-Bromo-4-{[(S)-2-(4-
fluoro-phenyl)-4-ox0-3 4-
dihydro-2H-pyridine-1-
carbonyl]-amino}-2-
methoxy-benzoic acid
methyl ester

478

6.89




N 1401 2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid
(1 -nethyl-1Hindol-6-yl)- anmide 368 7.065 53 C O H3H N Iei

(S) - 2- ( 3-Wbuoroo7pdsenyl) - 4- oxo- 3, 4-di hydr o- 2H pyri di n ePCTAPadM/06709L i ¢ aci d
(5- met hoxy- 2- met hyl - phenyl )-am de 355 8.01 - 40 - 54 O Pizi-u)=0\_/
/, (S)-2-(4-Fluoro-phenyl)- 4-oxo- 3,4} di hydr o- 2Hpyri di ne- 1- car boxyli c
acid [2-bronp-4-chloro-5-(3- net hanes fonyl pr opoxy) - pheny1] - ani de 560

~
N
\n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
0O
F
Z @)
N
Cl

5-Bromo-4-{[(S)-2-(3-
fluoro-phenyl)-4-ox0-3 4-
dihydro-2H-pyridine-1- 158.8- 7.06
carbonyl]-amino}-2- 161.8 °C
methoxy-benzoic acid
methyl ester

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[2-bromo-4-chloro-5-(2-
hydroxy-ethoxy)-phenyl]-
amide

7.6066

40 484 67

2-(2-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid | 434
(2-bromo-5-methoxy-4-
methyl-phenyl)-amide

6.43

41
H,C

7.5033

42 436 33

pyridine-1-carboxylic acid
(2-bromo-4-
difluoromethoxy-5-

methoxy-phenyl)-amide

@)

2-(2-Chloro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid | 450
(2-bromo-5-methoxy-4-
methyl-phenyl)-amide

F
F
43
H,C

Br
O\
CH
Br
H
N
O
~CH

H
N
3
O
3




6.38 H3C HC OISI Br 55 0 5-Bromo-4-{ [(S)-2-(4-

fl uoro-phenyl)-4-o0xo-3,4- di hydro-2H pyridi ne-1- carbonyl]-am nol -2-

met hoxy- bwozoiow7aswd tertbutyl ester 520 5.845 56 H3C OPETEPA@L/06703CH3 H N
O I. 2-(4-Fluoro-phenyl)-4- oxo-3,4-di hydro-2Hpyri di ne-|-carboxylic acid
(5- nmet hanesul fony1-2- met hoxy- phenyl )-_a3r§1'_de 181.0- 183.0 C 5.11 57 A H3C

Br 401
0
Br (\/
H
N N .
\n/ 2-(3.4-Difluoro-phenyl)-
m o) 4-0x0-3 4-dihydro-2H- 7.3833
H,C = pyridine-1-carboxylic acid | 452 33
0 S | (2-bromo-5-methoxy-4-
\ _ _ .
~ CH, F | methyl-phenyl)-amide
F
(\%O
H
N N
(S)-2-(4-Fluoro-phenyl)-
45 o) 4-0x0-3 4-dihydro-2H- 6.7366
H,C -~ pyridine-1-carboxylic acid | 355 67
0 | (3-methoxy-4-methyl-
\CH3 X phenyl)-amide
F
O
Br ’ =
E N N (S)-2-(3-Fluoro-phenyl)-
\ﬂ/ 4-0x0-3,4-dihydro-2H-
P x0 S 72933
46 O pyridine-1-carboxylic acid
F O 486 33
(2-bromo-4-
O_ difluoromethoxy-5-
CH; methoxy-phenyl)-amide
O
Br =
H
N N 2-(3,5-Difluoro-phenyl)-
47 \ﬂ/ 4-0x0-3 4-dihydro-2H- 6.9866
H.C O pyridine-1-carboxylic acid | 452 67
3 (2-bromo-5-methoxy-4-
0 methyl-phenyl)-amide
\CH3 E E yl-pheny
O
Br =
H
N N
(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
48 H,C © pyridine-1-carboxylic acid | 429 0.84
(2-bromo-5-cyano-4-
| | methyl-phenyl)-amide
N
F




-1\11 OH 0 (S)-2-(4-Fluoro-phenyl)-4-

0X0- 3, 4-di hydr o- 2Hpyri di ne- 1- carboxylic acid [2-brono-4-chloro-5-(1-

hydr oxy- ewbybio/qgbenyl | - am de 468 7.42 58 0 OCH O PCT/EP2009/067032
(S)-2-(3-Fluoro-phenyl)- 4-oxo-3,4-di hydro-2H pyridi ne-1-carboxylic acid

[ 2-fl uoro-5-(2-hydroxy- ethoxy)-4-neth%bzphenyl]- am de 403 6.43 - 41 - 59
.1 OH 0_(S)-2-(4-Fluoro-phenyl)-

4- oxo- 3, #4- di hydr o- 2Hpyri di ne- xylic acid
[ 2-f 1 uorp-5-(2- hydr oxyet Qoxy) t hyl - phenyl] - am de 403 6. 62|60
N N
\n/ (S)-2-(4-Fluoro-phenyl)-
49 o 4-0x0-3,4-dihydro-2H- 791
H,C pyridine-1-carboxylic acid | 373 '
0 (2-fluoro-5-methoxy-4-
H,C < methyl-phenyl)-amide
F
Br (\70
NN
XY \n/ (S)-2-(3-Fluoro-phenyl)-
O 4-0x0-3,4-dihydro-2H- 7 4066
50 Cl Z =z pyridine-1-carboxylic acid 434 6 7
| [2-bromo-4-chloro-5-(2-
O ~ NN E hydlcrloxy— ethoxy)-phenyl]-
amide
~OoH
@)
Br =
NN
\n/ (S)-2-(4-Fluoro-phenyl)-4-
51 o) 0x0-3,4-dihydro-2H- 6.8566
Cl pyridine-1-carboxylic acid | 466 67
(5-acetyl-2-bromo-4-
0 CH, chloro-phenyl)-amide
F
0]
H 3C\ H ~
N N._N
| 2-(4-Fluoro-phenyl)-4-
\ 0x0-3,4-dihydro-2H-
52 © pyridine-1-carboxylic acid | 368 7.065
(1-methyl-1H-indol-6-yI)-
amide
F
CH, (\¢ ©
H
N N (S)-2-(3-Fluoro-phenyl)-
53 \n/ 4-0x0-3,4-dihydro-2H- 201
O _— pyridine-1-carboxylic acid | 355 '
| (5-methoxy-2-methyl-
9] . phenyl)-amide
“CH, F




H2N Br 0 CH3 101 (S)-2-(4-Fluoro-phenyl)-4-

0X0- 3, 4-di hydr o- 2Hpyri di ne- 1- car boxyl i c acid (2-brono-4-carbanpoyl- 5-
met hoxy- pWerzgioyo7aswwde 463 5.78 61 0 Br 1. 0O (S)-2-(4- Fcumrosoploetopl) -
4- 0x0- 3, 4-di hydr o- 2Hpyri di ne- 1- carboxylic acid (6-brono-2, 2-difl uoro-
benzo[ 1, 3] di ox0l-5-y1)- am de 470 6.3@%_@2 401 1.1

2- (4- Fl uor o- pheny1) - 4- oxo-3.4-dihvdro-?HDvridine-l-carboxvlic acid

(2, 6-dif] uoro- pheny%) - am deﬁlﬁ)Sl 63 N
H
N
| = 0] (S)-2-(4-Fluoro-phenyl)-
Cl = | 4-0x0-3 4-dihydro-2H-
54 0O ™ pyridine-1-carboxylic acid 6.38
™ [2-bromo-4-chloro-5-(3- 560
F methanesulfonyl-
ﬁ propoxy)-phenyl]-amide
OQS\
g CH,

carbonyl]-amino}-2-
methoxy-benzoic acid tert-
butyl ester

N N
\n/ 2-(4-Fluoro-phenyl)-4-
56 o) ox0-34-dihydro-26- g5 |5y
= | pyridine-1-carboxylic acid 183.0 °C

(5-methanesulfonyl-2-
methoxy-phenyl)-amide

O
Br H =
H,CCH NN 5-Bromo-4-{[(S)-2-(4-
3 >( 3 \ﬂ/ fluoro-phenyl)-4-0xo0-3 4-
» oo © dihydro-2H-pyridine-1- 520 5845

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid 468 742
[2-bromo-4-chloro-5-(1-
hydroxy-ethyl)-phenyl]-
H,C OH amide

57

9]
ZT
o~
7 N/ \

\n/ (S)-2-(3-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
58 H.C O =z pyridine-1-carboxylic acid 403 643
3 | [2-fluoro-5-(2-hydroxy-
O \L N N F | ethoxy)-4-methyl-phenyl]-

amide




H3C Br
11(231i

ami

0,0 el 0 (
dr oi nne o-1-
awe 2407785994 - 42 -

S)-2-(4-Fl uoro-phenyl) -

4-c_acyr baonxoy- 51i

acid met hoxy -

4- oxo- 3, 4-di hydro-2H _c

p henyl)

64 A 0 2-(4-Fl uoro-phenyPCTAP2009/067032

0x0- 3, 4-di hydro-2H pyri di ne- 1-carboxylic acid adamantan-1 -yl am de 369

5.98 65 H3C 0,C 401 ,0 H3 H N

-4] -

59

F
H
N\n/N
)
H,C
)

(\%

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[2-fluoro-5-(2-hydroxy-
ethoxy)-4-methyl-phenyl]-
amide

403

6.62

60

IOH
Br
H
N
HZN\’(©/ 0]
O O
CH,

S

F

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4-carbamoyl-5-
methoxy-phenyl)-amide

463

5.78

61

Br (\

ZI

s

F%O

i

\\

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(6-bromo-2,2-difluoro-
benzo[1,3]dioxol-5-yl)-
amide

470

6.365

62

= (\&

%%

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2,6-difluoro-phenyl)-
amide

347

551

63

Br
N///©/
e
H,C

\\

Y

'S

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4-cyano-5-
methoxy-phenyl)-amide

445

6.74




1.1 2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2Hpyri di ne-1-car boxylic acid
(2, 5-di net hoxy-phenyl)- amde 371 6.23 66 CH HO 1 CHINIP S 3- {

[ 2- (4- Fl wocoepien3pd) - 4- oxo- 3, 4- di hydr o- 2Hpyri di ne- | - caPb®mprj09/06T083N0}
-2-net hyl -benzoic acid nethyl ester 6.8 67 CH3 O*I NN 1.1

2- (4-Fl uoro-phenyl)-4- oxo-3, 4-di hydro-2Hpyri di ne-|-carboxylic acid

(3-met hoxy-phenyl)-amide 6.31 68 0 1 il 1.1

Y
N

H

N

\n/ 2-(4-Fluoro-phenyl)-4-

64 O pZ 0x0-3,4-dihydro-2H- 369 598
| pyridine-1-carboxylic acid

N adamantan-1-ylamide

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
65 © = pyridine-1-carboxylic acid | 371 6.23
| (2,5-dimethoxy-phenyl)-

C amide

F
0]
O  CH, =
NN
0 \n/ 3-{[2-(4-Fluoro-phenyl)-
66 | o 4-0x0-3,4-dihydro-2H- 6.8
CH, pyridine-1-carbonyl]- ’
F

amino}-2-methyl-benzoic
acid methy] ester

O
CH, =
I H
) N N
\n/ 2-(4-Fluoro-phenyl)-4-
67 @) 0x0-3,4-dihydro-2H- 6.31
pyridine-1-carboxylic acid
(3-methoxy-phenyl)-amide
F
Z O
H
N N
2-(4-Fluoro-phenyl)-4-
68 @) 0x0-3,4-dihydro-2H- 5.62
(|) pyridine-1-carboxylic acid
CH, (4-methoxy-phenyl)-amide




2- (4- Fl uor o- pheny1l) - 4- oxo- 3, 4-di hydro- 2Hpyri di ne-1-carboxylic acid

(4- met hoxy- phenyl)-amde 5.62 - 43 - 6901 CH3 Oil CHBHN 1.1
2- (4- Fl uowo-2ptoartgsby- 4- oxo- 3, 4- di hydr o- 2Hpyri di ne- 1- car ipoXyHPR@9A6T0A2

(2, 4-di nmet hoxy- phenyl)- amde 6.07 70 H3C,0 O 1.1
(S)-2-(3-Fluoro-phenyl)-4- oxo-3, 4-di h}acjir_o- 2Hpyri di ne- 1- car boxylic acid
(3-nmet hoxy-4- net hyl phenyl )-anide 6. 84

O/CH3 (\¢O
H
N N
\n/ 2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
v (|) ° pyridine-1-carboxylic acid 6.07
CH

=
| (2,4-dimethoxy-phenyl)-
A amide

3

n

(\%O
H
N N (S)-2-(3-Fluoro-phenyl)-4-
70 \ﬂ/ 0x0-3,4-dihydro-2H- 6.84
0] . pyridine-1-carboxylic acid :
H,C | (3-methoxy-4-methyl-
0]
H,C”

A A phenyl)-amide

F
(\ ¢O

H

N N
(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-

7 Cl © Zd pyridine-1-carboxylic acid 6.245
O . | (4-chloro-3-methoxy-
- henyl)-amid,
H,C phenyl)-amide
F

Z )
H
N N (S)-2-(3-Fluoro-phenyl)-4-
72 o 0x0-3,4-dihydro-2H- 6.295
Cl pyridine-1-carboxylic acid
(4-chloro-3-methoxy-

= phenyl)-amide

H
/@/ N\H/N (S)-2-(3-Fluoro-phenyl)-4-
73 o 0x0-3,4-dihydro-2H- 6.83
F = pyridine-1-carboxylic acid
| (4-fluoro-3-methoxy-

-0 AN E phenyl)-amide




71 1 H3C,0 0 10 (S)-2-(4-Fluoro-phenyl)-

4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1- car boxylic acid

(4- chl or owB-20d1e399phenyl) - am de 6.245 72 CI H3 401 , o PCT/EB2009/067032
(S)-2-(3-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2H pyridi ne-1-carboxylic acid
(4-chl or o- 3- net hoxyphenyl) - am de 6.29%_73 H3 0O, 0C lei
(S)-2-(3-Fluoro-phenyl)-4-

oxo-3.4-diﬁvéfo-2kk pvri di ne-1-carboxylic acid
(4-fl uor ) 06. 8

0- 3- N

74

ethox¥ﬁpeny1)-
3
H

N N

O

3

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(7-methyl-quinolin-6-yI)-
amide

7.35

75

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
2-bromo-4,5-dimethoxy-
benzylamide

5.075

76

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(4-fluoro-3-methoxy-
phenyl)-amide

6.76

77

4-Bromo-5-{[(S)-2-(4-
fluoro-phenyl)-4-oxo0-3 4-
dihydro-2H-pyridine-1-
carbonyl]-amino}-2-
methyl-benzoic acid tert-
butyl ester

6.67

78

(S)-2-(3,5-Difluoro-
phenyl)-4-ox0-3,4-
dihydro-2H-pyridine-1-
carboxylic acid (2-bromo-
5-methoxy-4-methyl-
phenyl)-amide

7.675




- 44 - 74 N/ CH3 O HNO (S)-2-(4-Fluoro-phenyl)-

4- 0x0- 3, 4- di hydr o- 2Hpyri di ne- 1-carboxylic acid (7-nethyl-quinolin-6-yl)-
am de 7.\86208/0723803 Br 101Cl- 13 00 j 2-(4-Fl uor o- phenylPrT4P2009/067032

0x0- 3, 4- di hydr o- 2Hpyri di ne- 1- carboxylic acid 2-bronop-4,5

- di met hoxybenzyl am de 5.075 76 H3C O g 1.1 (S)-2-(4-Fluoro-phenyl)-4-
0X0- 3, 4-di hydr o- 2Hpyri di ne- 1- carboxvllc acid

(4-f1 uorp- 3- nethoxypgfnyl) awkde\4ﬁ37
(R)-2-(3,5-Difluoro-

N
\n/ \/ phenyl)-4-ox0-3,4-
z dihydro-2H-pyridine-1- 5475
H,C / carboxylic acid (2-bromo-
| 5-methoxy-4-methyl-
H,C /O X g | phenyl)-amide

2-(4-Fluoro-phenyl)-4-

20 0x0-3,4-dihydro-2H- 5
pyridine-1-carboxylic acid
(3,4,5-trimethoxy-phenyl)-

)

79

amide

(S)-2-(3,4-Difluoro-
phenyl)-4-ox0-3,4-
81 dihydro-2H-pyridine-1- 7.54
H,C carboxylic acid (2-bromo-

5-methoxy-4-methyl-
phenyl)-amide

(R)-2-(3,4-Difluoro-
\n/ phenyl)-4-ox0-3,4-
82 dihydro-2H-pyridine-1- 531
carboxylic acid (2-bromo-

5-methoxy-4-methyl-
F phenyl)-amide

)
Br =
H
N N (S)-2-(4-Fluoro-phenyl)-4-
\n/ 0x0-3,4-dihydro-2H-
83 ) pyridine-1-carboxylic acid 7.56
Cl [2-bromo-4-chloro-5-((S)-
1-hydroxy-ethyl)-phenyl]-
H,C” “OH
F

amide




77 0 0 H3C bBr

fl uor o- phenyl) - 4- oxo- 3, 4- di hydro-2H pyri di ne- 1-

0 CH3 CH3 0 0 4-Bromo-5-{[(S)-2-(4-

met hyl - bewoebw/Eeidd tert butyl

ester
(S)-2-(3,5-Difluorophenyl) - 4-oxo- 3, 4-

car bonyl ] -am no} - 2-

6.67 78 H3C H3C 0 pOTHRP2009/6B20 F
di hydr o- 2H pyri di ne- 1-

aci d (2-brono-5-net hoxy-4-net hyl - pheny_l4)6-_am' de 7.675

45 -

carboxylic
79 H3 Br

84

Br

Cl

H,C" ~OH

ZT

N

O

F

AP

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[2-bromo-4-chloro-5-((R)-
1-hydroxy-ethyl)-phenyl]-
amide

6.67

85

fou

Y

E

\\

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4,6-difluoro-
phenyl)-amide

86

@)

{m

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-thiophen-3-yl)-
amide

6.725

&7

CH O\

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-cthyl-4,5-dimethoxy-
phenyl)-amide

8.36

38

i

CH O\

\

o

(S)-2-(3-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(3,4-dimethoxy-phenyl)-
amide

6.32




,0C HOO (R-2-(3,5 -Difluorophenyl)-4-oxo- 3, 4- di hydro-2H pyri di ne-1-
carboxylic acid (2-brono-5-nmethoxy-4-nethyl

01 CH3 0 WO 2Q1014325%|

2- (4- Fl uor o- pheny1l) - 4-

- phenyl) - am de

PCT/EP2009/067032

5.475 80 CH3 O

0Xx0- 3, 4- di hydr o- 2Hpyri di ne- 1- carboxylic acid (3,4, 5-trinethoxy-phenyl)-

am de

5 81 H3 Br el

,OCHN el O

-47 -

89

¢O

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4-methoxy-
phenyl)-amide

745

90

Br =
H
oY
o ° z
I g
F
H H (\
N N
I X 5

¢O

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(1H-indol-6-yl)-amide

6.615

91

o

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-methyl-benzofuran-5-
yl)-amide

6.315

92

H
Cl

CH
> H
N
o\L
OH

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[4-chloro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl]-
amide

8.0233
33

93

zrg
Tg

3-{[(S)-2-(4-Fluoro-
phenyl)-4-ox0-3,4-
dihydro-2H-pyridine-1-
carbonyl]-amino}-2-
methyl-benzoic acid
methyl ester

7.44




(S)-2-(3,4-Di fluoro- phenyl)-4-oxo-3,4- dihydro-2H pyridine-1- carboxylic
acid (2-brono-5-net hoxy-4-nethyl -phenyl)-amde 7.54 82 H3CBr 0,0 H 1.
0 (R) -2-(8p240/d7R39or o- phenyl) - 4- oxo- 3, 4- di hydr o- 2H py PCUiRPRe02/06TAZ boXyl i C
acid (2-brono-5-nethoxy-4-nethyl -phenyl)-amde 5.31 83 C H3C 1.1 Br COH
1.1 0 (S)-2-(4-Fluoro-phenyl)-4- oxo-3,4-di hydro-2Hpyridi ne-1-carboxylic
acid [2-bronp-4-chloro-5 -((S)- 1-hydroXy-ethyl)-phenyl]- anmide 7.56 - 46

- 84 O
84 C 1| H3 [Br o CH, =
N\n/N 3-{[(R)-2-(4-Fluoro-

(|) : phenyl)-4-0x0-3,4-
94 CH, ) = dihydro-2H-pyridine-1- 6.13
carbonyl]-amino}-2-
methyl-benzoic acid
methyl ester
F
)
CH, =
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
93 © pyridine-1-carboxylic acid 79775
CH (2,5-dimethyl-phenyl)-
3 amide
F
)
Br =
H
N N
\ﬂ/ (S)-2-(4-Fluoro-phenyl)-
9% 0 4-0x0-3,4-dihydro-2H- 7875
pyridine-1-carboxylic acid
(2-bromo-5-methoxy-
e phenyl)-amide
H,C
F
O
CH =

°* H
H,C N N
\n/ (S)-2-(4-Fluoro-phenyl)-
97 0 4-0x0-3 4-dihydro-2H- 774
pyridine-1-carboxylic acid

(2,3-dimethyl-phenyl)-

amide
F
Br = ©
H
N N (S)-2-(4-Fluoro-phenyl)-
\n/ 4-0x0-3,4-dihydro-2H-
98 O pyridine-1-carboxylic acid 7475
Cl (2-bromo-4-chloro-5-
hydroxymethyl-phenyl)-
OH amide




* 0 0OHO O (S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2H

pyridi ne-1-carboxylic acid [2 -bronp-4 -chloro-5 -((R)-

1- hydr oxywetznylg72ybenyl] - amde 6.67 85 0 Br O el PCT/EP2009/067032

2- (4- Fl uor o- pheny1l) - 4- oxo- 3, 4-di hydr o- 2Hpyri di ne- 1- carboxylic acid
(2-brono-4, 6-di fl uorophenyl)-amde 5 Br 1.1 2- (4- Fl uor o- phenyl ) - 4-
0x0- 3, 4- di hydr o- 2Hpyri di ne-| - carboxyl i c”acid (2-brono-thi ophen-3-y1)- anide

6.725 87/ 0 ClI| H3 OCJéIIS (\¢O

99

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-3,5-dimethyl-
phenyl)-amide

7.98

100

Z‘\> ] /
\\O

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(4-methoxy-2-methyl-
phenyl)-amide

7.05

101

\

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(1-methyl-1H-indol-6-yl)-
amide

7.57

102

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(6-methyl-quinolin-7-yI)-
amide

6.56

103

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2,4-dimethyl-phenyl)-
amide

7415




0 OIl. (S)-2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2Hpyridi ne-1-carboxylic
acid p(2h-eenthyyl) 1--a4m 5i -ddei net hoxy- 8.36 88 0 1 C H3 40 C H3

(S) - 2- ( 3-Wbuoro7pdsenyl ) - 4- oxo- 3, 4- di hydr o- 2Hpyr i di ne- 1Pcardreooglos3aci d

(3, 4-di net hoxy-phenyl)- amde 6.32 -47 - 89 0 1 CH3 401 Br O
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3,4-di hyS%r_o- 2Hpyri di ne- 1- car boxylic acid

H

H,C N
104 \©/

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(3,5-dimethyl-phenyl)-
amide

7.655

H
105

(\

E

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-methoxy-phenyl)-amide

591

Br (\‘
S g
106 N/ O yZ
N

AP

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(5-bromo-quinolin-6-yl)-
amide

7.785

|
o

A\

F
=
|

n

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(7-methyl-quinoxalin-6-
yl)-amide

7.095

H

108 N’N\ O
CH,

CH, (\
H

No _N

107 N/©/ o
b A
N\n/N
a
X

Y

F

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2,5-dimethyl-2H-pyrazol-
3-yD-amide

6.043




p(2h-ebnry0170am 4i
2- (4- Fl uor o- pheny1l) - 4-
(1H i ndoIw6-29)07a39p de
0x0- 3, 4- di hydr o- 2Hpyri di ne-| - carboxylic acid (2-nethyl

CH3 401 H N OH I

yl) - am de

6.315 92 C

- dMeet hOXy-
6.615 91 0 0 O

7.45 90 HN\ O NN 101
0x0- 3, 4-di hydr o- 2Hpyri di ne-1 -carboxylic acid

2- (4- Fl uor o- phemgIr)Er4009/067032

0X0- 3, 4- di hydr o- 2H pyri di ne-1 - car boxylic "acid

- benzof ur an- 5-
(S)-2-(4-Fluoro-phenyl)-4-

[ 4-chl orp-5- (]2

109

nydr?ry et ho et hy
O

y| - phenyl] - am de

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(3-methoxy-2-methyl-
phenyl)-amide

8.433

110

\\

F
CH, O~ k
3

SeNos

| E

F

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2,3-dimethoxy-phenyl)-
amide

6.89

111

'\

. 7

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[4-fluoro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl]-
amide

8.12

112

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(6-bromo-2-o0x0-2,3-
dihydro-1H-
benzoimidazol-5-yl)-amide

593

113

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-methyl-benzothiazol-5-
yl)-amide

5.505




8.0233 33 93 0 01 CH3 CH3 1110 HN 10 3- {
[ (S)-2-(4-Fl uorophenyl)-4-o0xo-3, 4- di hydro-2H pyridi ne-1- carbonyl]-am no}
- 2- met hyweoherzops®aci d net hyl ester 7.44 - 48 - 94 @CI@®PZMI/0QGBB H N O
3- {[(R)-2-(4-Fluorophenyl)-4-o0xo-3,4- d ihydro-2H pyridi ne-1-
carbonyl ] -am no} -2- nethyl-benzoic ac_isq_rret hyl ester 6.13 95
CH (\%}
P
AN
\n/ (S)-2-(4-Fluoro-phenyl)-
o N o Z 4-0x0-3 4-dihydro-2H-
114 | pyridine-1-carboxylic acid 7.74
O N [4-chloro-5-(3-hydroxy-
propoxy)-2-methyl-
( F phenyl]-amide
OH
H3C\N/CH3 O
NN
2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
13 \O O pyridine-1-carboxylic acid 3913
(2-dimethylamino-4,5-
/O dimethoxy-phenyl)-amide

(1-methyl-1H-indol-5-y)-
amide

y O
H
N N
(t@/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
116 N © pyridine-1-carboxylic acid 7405

S N N
<\ 2-(4-Fluoro-phenyl)-4-
117 N @) 7 0x0-3,4-dihydro-2H- 6.31

| pyridine-1-carboxylic acid

N benzothiazol-6-ylamide
F
CH, (\¢O
H

N N (S)-2-(4-Fluoro-phenyl)-

\ﬂ/ 4-0x0-3 4-dihydro-2H-

118 O pyridine-1-carboxylic acid 7.735
Cl = | (4-chloro-5-
N hydroxymethyl-2-methyl-
OH phenyl)-amide




CHO CH3 3HN 1401 (S)-2-(4-Fluoro-phenyl)-4-

0Xxo0- 3, 4-di hydr o- 2Hpyri di ne-1-carboxylic acid (2,5-dinethyl-phenyl)- am de
7.9775 96WH 28100072939C Br 1.1 (S)-2-(4-Fl uoro-phenyl) PCT/EP2009/067032

4- oxo0- 3, 4-di hydr o- 2Hpyri di ne-1-carboxylic acid

(2- brono- 5- net hoxyphenyl) -am de 7.875 5%7_ CS H3 HN 1401

0]

H N (S)-2-(4-Fluoro-phenyl)-
1 bl 4-0x0-3 4-dihydro-2H-
F>k 0 pyridine-1-carboxylic acid 6.175
(2-bromo-4-
trifluoromethoxy-phenyl)-
amide

O
Br =
H
N N
\ﬂ/ (S)-2-(4-Fluoro-phenyl)-
cl O 4-0x0-3,4-dihydro-2H-
120 pyridine-1-carboxylic acid 6.95

119

) (2-bromo-4-chloro-5-
;\ dimethylcarbamoylmethox
CH, F -phenyl)-amide
o 'Tl/ 3 y-phenyl)
CH,
O
CH, =
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-
) 4-0x0-3,4-dihydro-2H-
Cl idine-1-carboxylic acid
121 pyridine-1-carboxylic aci 6.43
H,C< (4-chloro-5-{[(2-methoxy- :
N ethyl)-methyl-amino]-
F methyl} -2-methyl-phenyl)-
amide
)
“CH,

O
CH, =
H
N\n/N
O (2-Chloro-5-{[(S)-2-(4-
“ fluoro-phenyl)-4-oxo0-3 4-
122 dihydro-2 H-pyridine-1- 5.995

carbonyl]-amino}-4-
F methyl-benzyl)-carbamic
acid tert-butyl ester




(S)-2-(4-Fluoro-phenyl)-

(2, 3-di net hyl

(S) - 2- (4-Wbuoro7piseny| ) -

- phenyl) - am de

(2- brono- 4- chl or o- 5-

7.475 - 49 -

99 Br 401 C H3

4- 0x0- 3, 4-di hydr o- 2Hpyri di ne- I-carbox [i'c acid

4- 0x0- 3, 4- di hydr o- 2Hpyri di ne- 1- car boxyl i c acid
7.74 98 CI 0 Br OH el O

4- 0x0- 3, 4- di hydr o- 2Hpyr i di ne- 1Pcarmpeooglob3aci d
) - hydroxynet hyl -
1401 05&8) 2- (4- Fl uor o- phenyl ) -

phenyl ) am de

(2-bronor 3, 5-

123

dlnethéhphenyl)
Cl
H,N

98 100 O

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(5-aminomethyl-4-chloro-
2-methyl-phenyl)-amide;
te: replace with real name

6.07

124

CHy (\¢

N N
Cl ©
HN
PN

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[5-(acetylamino-methyl)-
4-chloro-2-methyl-
phenyl]-amide

6.98

125

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(5-methyl-quinolin-6-yI)-
amide

7.16

126

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
phenylamide

6.18

127

5
57

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(5-{[bis-(2-hydroxy-
ethyl)-amino]-methyl} -4-
chloro-2-methyl-phenyl)-
amide

7.615




1 CH3 401 CH3 H N I.

(S)-2-(4-Fluoro-phenyl) -

4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1- car boxylic acid

(4- met hoxwo2ermatbsgb phenyl ) - am de

7.05 101 H3&Q N\ O

PCT/EP2009/067032

(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyridi ne-I-carboxylic acid

(1-met hyl - 1Hi ndo1-6-y1) - am de i
(S)-2-(4-Fluoro-phenyl)- 4-o0x0-3,4-dih

7.57

2 401 C H3 H N 1401
ro- 2Hpyri di ne-1 - car box

lic acid

(6- net hy| - qui

128

nol i nBZ-yt) - aF'/VdQ¢O

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(6-bromo-1-methyl-2-oxo-
1,2,3 4-tetrahydro-
quinolin-7-yl)-amide

7.595

129

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(4-chloro-2-methyl-5-
morpholin-4-ylmethyl-
phenyl)-amide

6.945

130

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
m-tolylamide

7.12

131

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
o-tolylamide

7.53

132

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(3-methoxy-2-methyl-
phenyl)-amide

8.57




6.56 103 CO HB HNyYNO

pyri di ne-1-carboxylic acid (2, 4-dinethyl-phenyl)-

(S)-2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2H

0 CH3 OWO(28)0/@22394- Fl uor o- pheny1) -
4- ox0- 3, 4- di hydro- 2Hpyri di ne-1-carboxylic acid (3,5-dinethyl-phenyl)- am de

am de

7.415 - 50 -
PCT/EP2009/067032

7.655 105 0,C - 56 -
CH, (\7 ©
H
N N (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
133 cl O yZ pyridine-1-carboxylic acid 8.06
| [4-chloro-5-(2-hydroxy-
. ethyl)-2-methyl-phenyl]-
amide
OH F
(\ ¢O
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
134 © Zd | pyridine-1-carboxylic acid 5385
(2-0x0-2,3-dihydro-1H-
NH A indol-6-yl)-amide
O
F
H
N N
\”/ (S)-2-(4-Fluoro-phenyl)-
135 O 4-0x0-3,4-dihydro-2H-
~ pyridine-1-carboxylic acid
| (1-0x0-1,2,3 4-tetrahydro-
N 0 X isoquinolin-7-yl)-amide
H
F
Br (\70
H
N N (S)-2-(4-Fluoro-phenyl)-
\ﬂ/ 4-0x0-3,4-dihydro-2 H-
136 O / pyridine-1-carboxylic acid 8.095
0 | (7-bromo-2,3-dihydro-
k/o . benzo[1,4]dioxin-6-yl)-
amide
F
(\ ¢O
H
N N
/©/ \ﬂ/ (S)-2-(4-Fluoro-phenyl)-4-
137 @) 0x0-3,4-dihydro-2H- 6.57
H,C ~ pyridine-1-carboxylic acid
|
x p-tolylamide
F

104



H3 HN O 2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hydro-2H pyridine-|-carboxylic
acid (2-nethoxy-phenyl)-amde 5.91 106 Br 0O NNOO

(S) - 2- (4-Wbuoroy7pisenyl) - 4- oxo- 3, 4- di hydr o- 2Hpyr i di ne- | Pcardreooglos3aci d
(5-brono-quinolin-6-yl)- amde 7.785 107 CH3 O HN 1.1
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3,4-di hysc}r_o- 2H pyridine-|-carboxylic acid
(7-met hyl - qui noxal in-6- y1)-am de

CH, (\70
H
Cl N N
\n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
138 © ~d | pyridine-1-carboxylic acid 8.34
NS

(3-chloro-2-methyl-
phenyl)-amide

F
O
OH CH, (\¢
N N
\n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
139 © ~ pyridine-1-carboxylic acid 7.79
| (3-hydroxymethyl-2-
X methyl-phenyl)-amide
F
3
H
N N
\n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
140 © = pyridine-1-carboxylic acid 8.565
\ ! | (1,5-dimethyl-1 H-indol-6-
\CH A yl)-amide
3
F
0]
O CH, . =
N N (S)-2-(4-Fluoro-phenyl)-
HN hil 4-0x0-3 4-dihydro-2H-
141 CH, O pyridine-1-carboxylic acid 6.185
(2-methyl-3-
methylcarbamoyl-phenyl)-
amide
F

CH, AP
H
N N (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
142 Cl O pyridine-1-carboxylic acid 6.71
[4-chloro-2-methyl-5-

O (piperidin-4-yloxy)-
phenyl]-amide
HN F




7.095 108 HN ---,.

NNOCHO

3-y1) - aniwie 2080239 -51 - 109 CH3 |

2- (4- Fl uor o- pheny1) - 4-

( 3- net hoxy- 2- met hyl phenyl) - am de

0 CH3 01 HN

2- (4- Fl uor o- phenyl ) - 4-

0X0- 3, 4-di hydr o- 2Hpyri di ne- 1- carboxylic acid (2, 5-di net hyl-2H pyrazol -
1.1 PCT/EP2009/067032
0x0- 3, 4-di hydro 2Hpyri di ne- 1-carboxylic acid
43?58110 CH3 OO0

143

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(4,6-dimethyl-3,4-dihydro-
2H-benzo[1,4]oxazin-7-
yl)-amide

7.825

144

(0]

(3-{[(S)-2-(4-Fluoro-
phenyl)-4-ox0-3,4-
dihydro-2H-pyridine-1-
carbonyl]-amino}-2-
methyl-phenyl)-acetic acid
tert-butyl ester

6.215

145

pg

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(1,3-dimethyl-1H-indazol-
6-yl)-amide

6.535

146

3 3

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2,3-dimethyl-2 H-indazol-
6-yl)-amide

5.615

147

A\

HCp/
N——N
' (\
; N
O
NfN
H

\

(S)-2-(3-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-methyl-2H-indazol-6-
yl)-amide

5.505

148

H3C—N
NZ

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-methyl-2H-indazol-5-
yl)-amide

6.87




01 ,CH3 HN I. 2-(4-Fluoro-phenyl)-4-
0Xxo0- 3, 4-di hydr o- 2Hpyri di ne- 1- car boxylic acid (2, 3-di net hoxy-phenyl)- am de
6.89 111 wGHB10fegks99 H N 11 O OH  (S)-2-(4-Fl uor o- phenyIPLT/EP2009/067032

4- 0x0- 3, 4- di hydr o- 2Hpyr i di ne- 1- car boxyl i c aci d

[ 4-f 1 uoro-5-(2-hydroxyet hoxy) - 2- et hyl -phenyl] - am de 8.12 112 40 O Br
2- (4- Fl uor o- phenyl ) - 4- oxo- 3, 4-di hydr 0o-ZHpyri di ne- 1- carboxylic acid

(6- br onot 2- oxjo- 2,IRC.di hydro-1 7 e&@o m dazol - 5-y1) - am de

H
N _N
= \ﬂ/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
\ b
149 N © = pyridine-1-carboxylic acid 8445
| (5-cthyl-quinolin-6-y1)-
X amide
F

CH %\?O
3
H
N N
\”/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
OH Ay
150 © ~ pyridine-1-carboxylic acid 7833

| [3-(2-hydroxy-cthyl)-2-
methyl-phenyl]-amide

H C—N/ = \n/ (S)-2-(4-Fluoro-phenyl)-
0 4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
3 (7-bromo-2,3-dimethyl-
2H-indazol-6-yl)-amide

151 5975

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2,3-dihydro-benzofuran-
4-yl)-amide

H.C
3 =z O
H
N _N
\n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
153 N © pyridine-1-carboxylic acid 7.83
I (7-ethyl-quinolin-6-y1)-
Z amide

152 @) 7.355

O
ZT
:<Z
O
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113 N/ O lei 2- (4- Fl uor o- pheny1) - 4-
0X0- 3, 4-di hydr o- 2Hpyri di ne-1 -car boxylic acid (2-nethyl
yl) - am dewOo208062599 52 - 114 CI OH CH3 0 H N rphenyl ]

-60 -

- benzot hi azol
- ROITGP2000/067032

-5-

154

A\

)

5"

F

ZT
Z

\

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
quinolin-5-ylamide

8.64
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A\

CH, N(\
Ljrg

F

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(4,5-difluoro-2-methyl-
phenyl)-amide

7.12
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F

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[1-(2-hydroxy-ethyl)-5-
methyl-1H-indol-6-yl]-
amide

8.155

157

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4,5-difluoro-
phenyl)-amide

6.43

158

ﬁjg

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(3,4-dimethyl-phenyl)-
amide

7.01




(S)-2-(4-Fluoro-phenyl)- 4-oxo-3,4-di hydro-2H pyry

[4-cihdlinoreo-xdrloicacid _ -15-73rb_hoyxy propoxy)-2-nmethyl- 7.74 115
H3C, O , G™B 2pioN 72839 2- (4- Fl uor o- phenyl) - 4- PCT/EP2009/067032

0x0- 3, 4- di hydr o- 2Hpyri di ne-| - car boxylic acid (2-dinethyl am no-4, 5-

di et hoxy- phenyl)-am de 5.915 116 N SHNI1.1
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4 di hydro- 2Hpyri dine-acid ( 1

-nmet hyl-1H i ndol- 5- y& am de 117 \

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-chloro-3-methyl-
phenyl)-amide

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[2-bromo-4-(2-hydroxy-
ethyl)-phenyl]-amide

H,C
159

161 W/©/
CH, =
H
F N N
(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
162 © pyridine-1-carboxylic acid
F

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4-isopropyl-
phenyl)-amide

(3-fluoro-2-methyl-
phenyl)-amide

Br (\¢O
H
N N (S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
163 H.C O = pyridine-1-carboxylic acid
3 | [2-bromo-5-(2-hydroxy-
O X ethoxy)-4-methyl-phenyl]-
\L amide
F




0 2- (4- Fl uor o- phenyl ) -4- oxo- 3, 4-di hydro-2H pyridi ne-1-carboxylic acid
benzot hi azol -6-ylamde 6.31 118 C 401 CH3 OHH N S
(S) - 2- (4-Wbuoro7pdsenyl ) - 4- oxo- 3, 4-di hydro- 2H pyri di nePCTER2@ONYIBE aci d

(4-chl oro-5- phenyl)-am

(S)-2-(4-Fl uoro-phenyl)- 4-oxo-3,4-dihxg[o-Zprridine-l-carboxylic acid
(2-bronmo-4- trifluoronethoxy-phenyl)- am de

de 7.735 -

53 - 119 Br

1.1 S0

6.175

T

164

H
OII/NT
? 07 |
CH, N

Y
N

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[2-(2-hydroxy-ethyl)-4,5-
dimethoxy-phenyl]-amide

165

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(4-chloro-5-
dimethylaminomethyl-2-
methyl-phenyl)-amide

166

(S)-2-(3-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(1-methyl-1H-indazol-6-
yl)-amide

167

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(7-bromo-1-methyl-1H-
indazol-6-yl)-amide

168

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(7-bromo-2-methyl-2 H-
indazol-6-yl)-amide




120 C Br 0 ..... R ¢ .Cl-13 NI CH3 1.1 F (S)-2-(4-F

| uor o- phenyl) - 4- ox o 3 4- dlhydro 2Hpyri di ne- 1- carboxylic acid

(2- br ono-wochionr7es98- di met hyl car banmoyl net hox y- phenyl ) - 2CT6EP2008/08H32121
)--.-LL\ Zo\ / M\ _X (S)-2-(4-Fluoro-phenyl)-

4- 0x0- 3, 4-di hydr o- 2Hpyri di ne- | - car boxy! sC acid (4-chloro-5- {

[ (2- met hoxyet hyl ) - et hyl - am no] - neth&i -2-net hyl - phenyl )anmi de 6.43 122

Cl H3CCH3 HN 0 CH 8HZH3H O
H
N N
\ﬂ/ (S)-2-(4-Fluoro-phenyl)-
169 @) 4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(2-ethyl-phenyl)-amide
F
CH,

(2-propyl-phenyl)-amide

O
CH, ’ =
H,C N N
3 \n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
171 @) L T
pyridine-1-carboxylic acid
(5-methoxy-2,3-dimethyl-
F

= )
H
N N
\”/ (S)-2-(4-Fluoro-phenyl)-
170 4-0x0-3,4-dihydro-2H-
O pyridine-1-carboxylic acid

phenyl)-amide

s =
HO H N
\n/ (3-{[(S)-2-(4-Fluoro-
172 o) o) phenyl)-4-ox0-3,4-
dihydro-2H-pyridine-1-

carbonyl]-amino}-2-
methyl-phenyl)-acetic acid

TABLE 1
Synthesis
Compounds of the present invention can be made by a variety of methods depicted in the

illustrative synthetic reaction schemes shown and described below.

5 The starting materials and reagents used in preparing these compounds generally are either
available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by
methods known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991,
Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,



1.1 F (2-Chloro-5-{ [(S)-2-(4- fluoro-phenyl)-4-oxo-3, 4-

di hydro-2H-pyri di ne-1 - carbonyl]-am no} -4nethyl-benzyl)-carbamc acid
tert-but yWoeset0#72598. 995 - 54 - 123 C H2N 401 CH3 H NPCO/EBRIBI9/067032
2-met hyl - phenyl ) -am de; (S)-2-(4-Fl uoro-phenyl)-

4- 0x0- 3, 4- di hydr o- 2Hpyr i di ne- 1- car boxy_l6i40_ acid (5-am nonet hyl-4-chl oro-
te: replace with real name 6.07 124 CI"'HN O CH3 HN O

(S) - 2- ( 4- Fbluores fread Pupplementrls; B1d40igihiy dicacHpyWildy &eSohs Cdevb &, i189kci d

[5- (acet y{/glw.m%(sj_lm?f q"%le )f61104\5&;i1cl;gh éy%rfhoejtig _rererl%{igly schQnqusy a]flt hqaepgbg Hlustrative of some
methods by which the compounds of the present invention can be synthesized, and various
modifications to these synthetic reaction schemes can be made and will be suggested to one

5 skilled in the art having referred to the disclosure contained in this Application.
The starting materials and the intermediates of the synthetic reaction schemes can be isolated
and purified if desired using conventional techniques, including but not limited to, filtration,
distillation, crystallization, chromatography, and the like. Such materials can be
characterized using conventional means, including physical constants and spectral data.

10  Unless specified to the contrary, the reactions described herein preferably are conducted
under an inert atmosphere at atmospheric pressure at a reaction temperature range of from
about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and most
preferably and conveniently at about room (or ambient) temperature, ¢.g., about 20 °C.
Scheme A below illustrates one synthetic procedure usable to prepare specific compounds of

15 formula I, wherein R®, R7, R®, R®, R'® and R'" are as defined herein.

(0]
R® = 0 R® =3
H
RX NCO HN RY N\n/N
—_—
+ base o
R8 R10 . R8 R10 (RM)
9 (R 9 p
SCHEME A

In Scheme A, aryl isocyanate compound a is reacted with the lithim salt of aryl
dihyropyridone compound b, which may be prepared by treatment of b with an alkyl lithium
20 reagent or lithium bis(trimethylsilyl)amide, to afford dihydropyridone urea compound II.
Compound II is a compound of formula I as noted above.
Aryl isocyanate a may be prepared by treatment of the corresponding aryl amine with
phosgene. Such aryl amine compounds may in many embodiments be made by reduction of
the corresponding aryl nitro compounds, as illustrated in the experimental examples below.
25  Aryl dihydropyridone b may be prepared by reaction of the corresponding aryl Grignard
reagent with 4-methoxy-pyridine, in the presence of benzoyl chloride, followed by hydrolysis.
In the embodiment of Scheme A, aryl isocyanate a is shown as a phenyl compound, and aryl

dihyropyridone b is shown as a phenyl compound. The phenyl moieties of these compounds



6.98 125 0 O (S)-2-(4-Fluoro-phenyl)-

4- 0x0- 3, 4- di hydr o- 2Hpyri di ne-| -carboxylic acid (5-nethyl-quinolin-6-yl)-
am de 7.W6 20067289 0 (S)-2-(4-Fluoro-phenyl)- 4-o0xo- 3CAAER200A632H
pyri di ne-|-carboxylic acid phenylamde 6.18 127 CIl rNOd HCH3 0 OHH N

=65 -
in many embodiments may be replaced by various heteroaryl, such as indolyl, indazolyl,
pyridinyl, and the like, as demonstrated in the expermental examples below.
Many variations of Scheme A are possible and will suggest themselves to those skilled in the
art. Specific details for producing compounds of the invention are described in the Examples

5 section below.

Utility
The compounds of the invention are usable for the treatment of a wide range of inflammatory
diseases and conditions such as arthritis, including but not limited to, rheumatoid arthritis,
spondyloarthropathies, gouty arthritis, osteoarthritis, systemic lupus erythematosus and

10 juvenile arthritis, osteoarthritis, gouty arthritis and other arthritic conditions. The subject
compounds would be useful for the treatment of pulmonary disorders or lung inflammation,
including adult respiratory distress syndrome, pulmonary sarcoidosis, asthma, silicosis, and
chronic pulmonary inflammatory disease.

The compounds of the invention are also expected to find utility as analgesics in the

15 treatment of diseases and conditions associated with pain from a wide variety of causes,
including, but not limited to, inflammatory pain such as pain associated with arthritis
(including rheumatoid arthritis and osteoarthritis), surgical pain, visceral pain, dental pain,
premenstrual pain, central pain, pain due to burns, migraine or cluster headaches, nerve injury,
neuritis, neuralgias, poisoning, ischemic injury, interstitial cystitis, cancer pain, viral,

20 parasitic or bacterial infection, post-traumatic injuries (including fractures and sports injuries),
and pain associated with functional bowel disorders such as irritable bowel syndrome.
Further, compounds of the invention are useful for treating respiratory disorders, including
chronic obstructive pulmonary disorder (COPD), asthma, bronchospasm, and the like.
Additionally, compounds of the invention are useful for treating gastrointestinal disorders,

25 including Irritable Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic
and other biliary disorders, renal colic, diarrhea-dominant IBS, pain associated with GI
distension, and the like.

The compounds of the invention are also useful for the treatment of muscular sclerosis.

Administration and Pharmaceutical Composition

30 The invention includes pharmaceutical compositions comprising at least one compound of
the present invention, or an individual isomer, racemic or non-racemic mixture of isomers or

a pharmaceutically acceptable salt or solvate thereof, together with at least one



1.1 (S)-2-(4-Fluoro-phenyl)- 4-o0xo0-3,4-di hydro-2Hpyri di ne-I|-carboxylic
acid (5- { [Dbis-(2-hydroxy- ethyl)-am no]-nethyl} -4-
chl or o- 2-wet2bwlo7pdsenyl) - amde 7.615 - 55 - 128 Br POT/EPR009/067032
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid
(6-brono- 1-net hyl-2-oxo-1, 2, 3, 4-tetrahydro-quinolin-7-yl)-amde 7.595 129
Cl CH3 OHN 1.1 (S)-2-(4-Fluoro-phenyl)-
4- oxo- 3, 4phdinhgetntcljpyedpthbleecatrias sand ptibnatly athed thedapeticoand/q2 praphiylagtics -
nmor phol i nihéffe\é}e%? hyl pheny1l) - am de
In general, the compounds of the invention will be administered in a therapeutically effective
amount by any of the accepted modes of administration for agents that serve similar utilities.
5 Suitable dosage ranges are typically 1-500 mg daily, preferably 1-100 mg daily, and most
preferably 1-30 mg daily, depending upon numerous factors such as the severity of the
disease to be treated, the age and relative health of the subject, the potency of the compound
used, the route and form of administration, the indication towards which the administration is
directed, and the preferences and experience of the medical practitioner involved. One of

10 ordinary skill in the art of treating such diseases will be able, without undue experimentation
and in reliance upon personal knowledge and the disclosure of this Application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given
disease.

Compounds of the invention may be administered as pharmaceutical formulations including

15 those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical, pulmonary,
vaginal, or parenteral (including intramuscular, intraarterial, intrathecal, subcutaneous and
intravenous) administration or in a form suitable for administration by inhalation or
insufflation. The preferred manner of administration is generally oral using a convenient
daily dosage regimen which can be adjusted according to the degree of affliction.

20 A compound or compounds of the invention, together with one or more conventional
adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical compositions
and unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without additional
active compounds or principles, and the unit dosage forms may contain any suitable effective

25 amount of the active ingredient commensurate with the intended daily dosage range to be
employed. The pharmaceutical compositions may be employed as solids, such as tablets or
filled capsules, semisolids, powders, sustained release formulations, or liquids such as
solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable solutions

30 for parenteral use. Formulations containing about one (1) milligram of active ingredient or,
more broadly, about 0.01 to about one hundred (100) milligrams, per tablet, are accordingly

suitable representative unit dosage forms.



6.945 130 O 101 (S)-2-(4-Fluoro-phenyl)-

4- 0xo0- 3, 4- di hydro- 2Hpyri di ne-| -carboxylic acid mtolylamde 7.12 131 401
CH3 H N woQdio/q78992- (4- Fl uor o- phenyl) - PCT/EP2009/067032

4- oxo0- 3, 4-di hydro- 2Hpyri di ne-1-carboxylic acid o-tolylamde 7.53 132 CH
130 CH3 O0OHNO 67 -

The compounds of the invention may be formulated in a wide variety of oral administration
dosage forms. The pharmaceutical compositions and dosage forms may comprise a
compound or compounds of the present invention or pharmaceutically acceptable salts
thereof as the active component. The pharmaceutically acceptable carriers may be either

5 solid or liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances which
may also act as diluents, flavouring agents, solubilizers, lubricants, suspending agents,
binders, preservatives, tablet disintegrating agents, or an encapsulating material. In powders,
the carrier generally is a finely divided solid which is a mixture with the finely divided active

10 component. In tablets, the active component generally is mixed with the carrier having the
necessary binding capacity in suitable proportions and compacted in the shape and size
desired. The powders and tablets preferably contain from about one (1) to about seventy (70)
percent of the active compound. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine,

15 tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter,
and the like. The term “preparation” is intended to include the formulation of the active
compound with encapsulating material as carrier, providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is in association with it.
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and

20 lozenges may be as solid forms suitable for oral administration.

Other forms suitable for oral administration include liquid form preparations including
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form preparations
which are intended to be converted shortly before use to liquid form preparations.

Emulsions may be prepared in solutions, for example, in aqueous propylene glycol solutions

25 or may contain emulsifying agents, for example, such as lecithin, sorbitan monooleate, or
acacia. Aqueous solutions can be prepared by dissolving the active component in water and
adding suitable colorants, flavors, stabilizers, and thickening agents. Aqueous suspensions
can be prepared by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcellulose, sodium

30 carboxymethylcellulose, and other well known suspending agents. Solid form preparations
include solutions, suspensions, and emulsions, and may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners,

dispersants, thickeners, solubilizing agents, and the like.



(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2H pyri di ne-1-carboxylic acid
( 3- met hoxy- 2- net hyl - phenyl)-amde 8.57 - 56 - 133 C1 .1 CHB HNOCHO
(S) - 2- (4-Wbuoro7pisenyl) - 4- oxo- 3, 4- di hydr o- 2Hpyr i di ne- 1Pcardreooglos3aci d
[ 4- chl or o- 5- (2- hydr oxyet hyl ) - 2- net hyl - phenyl]- amde 8.06 134 O NH 1.1
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-|-carboxylic acid
(2-oxo- 2, 3-di hydr o- 1H ndol-6-yl)-am de ~5.385 135 0
The compounds of the invention may be formulated for parenteral administration (e.g., by
injection, for example bolus injection or continuous infusion) and may be presented in unit
dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers
with an added preservative. The compositions may take such forms as suspensions, solutions,
5 or emulsions in oily or aqueous vehicles, for example solutions in aqueous polyethylene
glycol. Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include
propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic
esters (e.g., ethyl oleate), and may contain formulatory agents such as preserving, wetting,
emulsifying or suspending, stabilizing and/or dispersing agents. Alternatively, the active
10 ingredient may be in powder form, obtained by aseptic isolation of sterile solid or by
lyophilization from solution for constitution before use with a suitable vehicle, e.g., sterile,
pyrogen-free water.
The compounds of the invention may be formulated for topical administration to the
epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments and creams
15 may, for example, be formulated with an aqueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base
and will in general also containing one or more emulsifying agents, stabilizing agents,
dispersing agents, suspending agents, thickening agents, or coloring agents. Formulations
suitable for topical administration in the mouth include lozenges comprising active agents in
20 aflavored base, usually sucrose and acacia or tragacanth; pastilles comprising the active
ingredient in an inert base such as gelatine and glycerine or sucrose and acacia; and
mouthwashes comprising the active ingredient in a suitable liquid carrier.
The compounds of the invention may be formulated for administration as suppositories. A
low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted and
25 the active component is dispersed homogencously, for example, by stirring. The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to
solidify.
The compounds of the invention may be formulated for vaginal administration. Pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient
30 such carriers as are known in the art to be appropriate.
The subject compounds may be formulated for nasal administration. The solutions or
suspensions are applied directly to the nasal cavity by conventional means, for example, with

a dropper, pipette or spray. The formulations may be provided in a single or multidose form.



0 (S)-2-(4-Fluoro-phenyl)- 4-oxo-3,4-di hydro-2Hpyri di ne-1-carboxylic acid
(1-oxo0-1, 2, 3, 4-tetrahydroi soqui nolin-7-yl)-am de 136 a 0O 401
(S) - 2- (4-Wbuoro7pisenyl) - 4- oxo- 3, 4- di hydr o- 2Hpyr i di ne- 1Pcardreooglos3aci d
(7-brono- 2, 3-di hydrobenzo[ 1, 4] di oxi n-6-y1)- am de 8.095 137 |e NN 101
(S)-2-(4-Fl uoro-phenyl)-4- oxo-3, 4-di hydro-2H pyridine-1-carboxylic acid
p-tolylamde 6.57 - 57 - 138 Cl Cis H
In the latter case of a dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a spray, this
may be achieved for example by means of a metering atomizing spray pump.
The compounds of the invention may be formulated for acrosol administration, particularly to
5 the respiratory tract and including intranasal administration. The compound will generally
have a small particle size for example of the order of five (5) microns or less. Such a particle
size may be obtained by means known in the art, for example by micronization. The active
ingredient is provided in a pressurized pack with a suitable propellant such as a
chlorofluorocarbon (CFC), for example, dichlorodifluoromethane, trichlorofluoromethane, or
10 dichlorotetrafluoroethane, or carbon dioxide or other suitable gas. The aerosol may
conveniently also contain a surfactant such as lecithin. The dose of drug may be controlled
by a metered valve. Alternatively the active ingredients may be provided in a form of a dry
powder, for example a powder mix of the compound in a suitable powder base such as
lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
15 polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity. The
powder composition may be presented in unit dose form for example in capsules or cartridges
of'e.g., gelatine or blister packs from which the powder may be administered by means of an
inhaler.
When desired, formulations can be prepared with enteric coatings adapted for sustained or
20  controlled release administration of the active ingredient. For example, the compounds of the
present invention can be formulated in transdermal or subcutancous drug delivery devices.
These delivery systems are advantageous when sustained release of the compound is
necessary and when patient compliance with a treatment regimen is crucial. Compounds in
transdermal delivery systems are frequently attached to an skin-adhesive solid support. The
25 compound of interest can also be combined with a penetration enhancer, ¢.g., Azone (1-
dodecylazacycloheptan-2-one). Sustained release delivery systems are inserted
subcutancously into the subdermal layer by surgery or injection. The subdermal implants
encapsulate the compound in a lipid soluble membrane, ¢.g., silicone rubber, or a
biodegradable polymer, ¢.g., polylactic acid.
30 The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing

discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or



N O (S)-2-(4-Fluoro-phenyl)- 4-o0xo0-3,4-di hydro-2Hpyri di ne-1-carboxylic
acid (3-chl oro-2-nethyl phenyl)-amde 8.34 139 OH C 0 H3H N 1401
(S) - 2- (4-Wbuoro7pisenyl) - 4- oxo- 3, 4- di hydr o- 2Hpyr i di ne- 1Pcardreooglos3aci d
(3- hydroxynet hyl-2- nethyl -phenyl)-amde 7.79 140 CH3 O N. CHNH3 I.
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydr o- 2Hpyri di ne- 1-car boxylic acid
(1,5-dinethyl-1Hindol-6- yl)-am de 8.565 141 O

ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it

can be the appropriate number of any of these in packaged form.

Other suitable pharmaceutical carriers and their formulations are described in Remington:

The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing

5 Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations
containing a compound of the present invention are described below.
EXAMPLES
The following preparations and examples are given to enable those skilled in the art to more
clearly understand and to practice the present invention. They should not be considered as
10  limiting the scope of the invention, but merely as being illustrative and representative thereof.

Unless otherwise stated, all temperatures including melting points (i.e., MP) are in degrees

celsius (°C). It should be appreciated that the reaction which produces the indicated and/or

the desired product may not necessarily result directly from the combination of two reagents

which were initially added, i.e., there may be one or more intermediates which are produced

15  in the mixture which ultimately leads to the formation of the indicated and/or the desired

product. The following abbreviations may be used in the Preparations and Examples.

ABBREVIATIONS
BETBDMS 2-bromoethoxy tertbutyldimethylsilane
DBU 1,8-diazabicyclo[5.4.0]undec-7-ene
20 DCM dichloromethane/methylene chloride
DIPEA diisopropyl ethylamine (Hunig’s base)
DME 1,2-dimethoxyethane (glyme)
DMF N,N-dimethylformamide
DMFDMA N,N-dimethylformamide dimethyl acetal
25 DMSO dimethyl sulfoxide
DMAP 4-dimethylaminopyridine
ECDI 1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide
EtOAc ethyl acetate
EtOH ethanol
30 gc gas chromatography
HMPA hexamethylphosphoramide
HOBt N-Hydroxybenzotriazole
hplc high performance liquid chromatography
IPA isopropanol
35 IPBAPE isopropenylboronic acid pinacol ester
mCPBA m-chloroperbenzoic acid
MeCN acetonitrile
NMM N-methyl morpholine
NMP N-methyl pyrrolidinone
40 Pdy(dba)s Tris(dibenzylideneacetone)dipalladium(0)

TBAF tetra-n-butyl ammonium fluoride



HN 1 CH3 CH3 0 HN 110:1 (S)-2-(4-Fluoro-phenyl)-

4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1- carboxylic acid (2-nethyl -

met hyl carwerzowlo7pisenyl) - amide 6.185 142 HN CH3 O Cl  IFCIWER2009/067032
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid

[ 4-chl oro-2-net hyl -5- (pi peridin-4-yl QXM)_- phenyl]-amde 6.71 - 58 - 143
CH3H H3C,N O N el

TEA triethylamine
THF tetrahydrofuran
LDA lithium diisopropylamine
TBDMS tert-butyl dimethylsilyl chloride
5 TLC thin layer chromatography
Xantphos 4,5-bis(diphenylphosphino)-9,9-dimethyl-xanthene

Preparation 1
(1R 2S.5R)-5-Methyl-2-(1-methyl-1-phenvl-ethyl)-cyclohexanol chloroformate

10  The synthetic procedure used in this preparation is outlined in Scheme B.
O
OH H,C CH,

O H,C CH,
\<© phosgene /@ \<©

SCHEME B
Following the procedure reported in JACS 1994, 116, 4719-4728, to a solution of (-)-8-
phenylmenthol (12.66g, 54.4 mmol) and quinoline (15.88 mL, 134.1 mmol) in toluene (210
15 mL)at 0 °C was added 20% phosgene in toluene (45 mL, 87.9 mmol). The mixture was
stirred at 0 °C for 30 minutes and at room temperature for 16 hours. Diethyl ether and 2N
HCI were added and the mixture was stirred for 5 minutes. The layers were separated and the
combined organics were washed with water, brine dried over MgSO4 and concentrated to
dryness. The resulting crude 5-methyl-2-(1-methyl-1-phenyl-ethyl)-cyclohexyl
20 chloroformate (14.43 g) was used without further purification.

Preparation 2
4-methoxy-3-triisopropvlsilyl-pyridine

The synthetic procedure used in this preparation is outlined in Scheme C.

H3C\O H,C
N 1) LDA Xy lips
2) (i-PrO),SiCl
2
N N
25 SCHEME C

Following the procedure reported in JACS 1994, 116, 4719-4728, to a solution of 4-
methoxypyridine (14.0 g, 128.3 mmol) in THF (150 mL) was added at -25 °C, 2.0M LDA in
heptane/THF/ethyl benzene (76.9 mL, 153.9 mmol). The mixture was stirred at -25 °C for 30



(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2H pyri di ne-1-carboxylic acid
(4, 6-di net hyl- 3, 4-di hydro- 2H benzo[ 1, 4] oxazi n-7- yl)-am de 7.825 144 CH3
H3Cx0 H3GUBR00/dR23990 (3- { [(S)-2-(4-Fl uorophenyl) - 4- ox®@C3/EL2009/067032

di hydr o- 2H pyri di ne- 1- carbonyl]-am no} -2- nethyl-phenyl)-acetic acid
tert-butyl ester 6.215 145 H OP N-N 79—!3 . (S)-2-(4-Fluoro-phenyl)-
4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1- car boxyl’i'c aci d

(1, 3-di nemhylleSﬂ“-ﬁiiSMamdMB'l yl.ﬂpridmﬁdé mb, 155:63 mnb mm@@maﬁd tile mixture was
(S)-2-(4- FI u 0XO0-

(2, 3- di ma% | A d é? mlgutes_lj tﬁqndaé[ ar ?empeP%ure (%Orrﬁ% hours ar\ggt)é A sCad%ce:(il d
and the mlxture was extracted with EtOAc. The extract was washed with water, brine dried
over MgSO4 and concentrated to dryness. Purification of the residue by flash

5 chromatography (hexane/ethylacetate 8:2-1:1) gave 4-methoxy-3-triisopropylsilanyl-pyridine
(7.56 g, 22%) as an orange solid.
Preparation 3
(S)-2-(4-Fluoro-phenyl)-2.3-dihydro-1H-pyridin-4-one

The synthetic procedure used in this preparation is outlined in Scheme D.

O
HSC\ Step 1
o HG  CH, >
tips
/
tips
O
Step 2
—_—
NaOCH,
10
SCHEME D

Step1  2-(4-Fluoro-phenyl)-4-oxo0-5-triisopropylsilanyl-3.4-dihydro-2 H-pyridine-1-

carboxvylic acid 5-methyl-2-(1-methyl-1-phenvl-ethyl)-cyclohexyl ester

Following the procedure reported in JACS 1994, 116, 4719-4728, to a solution of 4-methoxy-
15  3-triisopropylsilanyl-pyridine (6.06 g, 22.8 mmol) in toluene (160 mL) at -25 °C was added a
solution of 5-methyl-2-(1-methyl-1-phenyl-ethyl)-cyclohexyl chloroformate (6.73 g, 26.
2mmol) in toluene (140 mL). After 15 minutes the mixture was cooled to -78 °C and 1.0M 4-
fluorophenyl magnesium bromide in THF (26.1 mL, 26.2 mmol) was added slowly. The
mixture was stirred at -78 °C for 1 hour. 2N HCI was added and the mixture was allowed to
20  warm to room temperature and was stirred for additional 15 minutes. The mixture was
extracted with ethyl acetate, washed with water and brine, dried over MgSO,, filtered and

concentrated to dryness. Purification of the residue by flash chromatography (hexane/ethyl



5.615 147

N/ HBCO NNN O (S)-2-(3-Fluoro-phenyl)-

4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1-carboxylic acid (2-nethyl-2Hindazol - 6-

y1) - am dewOo20 8052948

(S)-2-(4-
(2- et hyl
(S)-2- (4
(5-ethyl -

0 H3C-N--" 1. PCT/EP2009/067032

Fl uor o- phenyl ) - 4-oxo- 3, 4-di hydr o- 2Hpyri di ne- 1- carboxylic acid
-2Hindazol -5- yl)-amde 6.8%7, - 59 - 149 0O NNO

Fl uor o- phenyl) - 4-oxo- 3, 4-di h')73r'o- 2Hpyri di ne-1-carboxylic acid
apgiateo?: 1 ngage Y 40#-fluam-pleenyl)-4-oxo-3-triisopropylsilanyl-3,4-dihydro-2H-pyridine-1-

carboxylic acid 5-methyl-2-(1-methyl-1-phenyl-ethyl)-cyclohexyl ester (1.06 g, 48%) as a

white solid.

Step 2 (S)-2-(4-Fluoro-phenvyl)-2.3-dihydro-1H-pyridin-4-one

To a solution of 2-(4-fluoro-phenyl)-4-oxo-5-triisopropylsilanyl-3,4-dihydro-2H-pyridine-1-
carboxylic acid 5-methyl-2-(1-methyl-1-phenyl-ethyl)-cyclohexyl ester (7.78 g, 12.8 mmol)
in methanol (95 mL) was added 25% sodium methoxide in methanol (29.4 mL, 128.4 mmol).
The mixture was heated at reflux for 16 h. After cooling to rt, oxalic acid (46.3 g, 512 mmol)

was added and the mixture was stirred for 2 h. The solvent was evaporated to dryness. The

10

crude was partitioned between ethyl acetate and water. The organic layer was washed with

water, brine dried over MgSOQy, filtered and concentrated to dryness. Purification by flash

15

20

chromatography (hex:EtOAc/2:8-0:1) gave (S)-2-(4-fluoro-phenyl)-2,3-dihydro-1H-pyridin-

4-one (0.886 g, 36 %, e 99.3%) as a yellow solid.

Similarly prepared, using the appropriate substituted phenyl Grignard reagents, were:
(S)-2-(3,5-difluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one;
(S)-2-(3-fluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one; and
(S)-2-(3,4-difluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one.

Example 1
(S)-2-(4-fluoro-phenyl)-4-0x0-3.4-dihydro-2H-pyridine-1 -carboxylic acid (2-bromo-4.5-

dimethoxy-phenvl)-amide

The synthetic procedure used in this example is outlined in Scheme E.

g . g
O NH @) NH @) NCO
:@/ 2 Step 1 :@: 2  Step2
_— —_—
o (n-Bu,NBr, 4 g, Phosgene o Br
I |
CH, CH, CH,
(@]
Step 3 ?Hs H =
" = o) N N
H \ \n/
F 0]
< > : ; CI) Br
o CH,
F
SCHEME E

Step 1 2-Bromo-4.5-dimethoxv-aniline




8.445 150 OH 001 CH3 H N 001 (S)-2-(4-Fluoro-phenyl) -

4- 0x0- 3, 4-di hydro-2Hpyridin e-1 -carb oxylic acid [ 3-(2-hydroxy-ethyl)-2-
met hyl - phwoybio/aeisde 7.835 151 Br ,N H3C-N ---- 0 H3C PCT/EP2009/067032
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-I-carboxylic acid
(7-brono- 2, 3-di met hyl 2H i ndazol -6-yl)-amide 5.975 152 0 S

(S) - 2- (4- Fl uor o- phenyl ) - 4-oxo- 3, 4-di hydro- 2Hpyri di ne- 1- car boxylic acid
(2, 3- di hylelphenthe foarcadure yepprtadrinded CS719965! 155 8028-1030, 4-aminoveratrole (3.06 g,

20.0 mmol) was dissolved in a mixture of dichloromethane (80 ml) and methanol (40 ml) at
room temperature. Tetrabutylammonium tribromide (1.15 eq, 11.09 g) was added and the
mixture was allowed to stir for 20 minutes. The mixture was extracted with saturated

5 aqueous sodium sulfite solution. The organic layer was washed with water, dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was purified by
flash chromatography (gradient 10:1 to 7:3 Hexanes/Ethyl Acetate) to give 2-Bromo-4,5-
dimethoxy-aniline 1.403g (30%) of a yellow oil.

Step 2 1-Bromo-2-isocyvanato-4.5-dimethoxy-benzene

10 2-Bromo-4,5-dimethoxyaniline (464 mg, 2.0 mmol) was dissolved in 10 ml of toluene at
room temperature. DMAP (1 eq, 245 mg), pyridine (1.3 eq, 0.22 ml) were added followed by
phosgene (1.33 eq, 1.33 ml of a 20% solution in toluene). The mixture was heated to 90°C
for 4 hours. Upon cooling, the mixture was filtered and the filtrate was concentrated in vacuo
to give 1-bromo-2-isocyanato-4,5-dimethoxy-benzene(542mg, quantitative) as a light brown

15 oil.

Step 3 (S)-2-(4-fluoro-phenyl)-4-o0x0-3.4-dihydro-2H-pyridine-1-carboxvlic acid (2-bromo-

4.5-dimethoxy-phenvl)-amide

(S)-2-(4-Fluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one (57 mg, 0.30 mmol) from Preparation

20 3 was dissolved in 10 ml of THF and cooled to -40°C. n-BuLi (1.1 eq,0.12mlofa2.5M
soln) was added dropwise, forming a purple suspension. This mixture was allowed to stir for
30 minutes until the purple color changed to white. 1-Bromo-2-isocyanato-4,5-dimethoxy-
benzene (1 eq, 77 mg) was added. The mixture was allowed to stir for 15 minutes at -40°C
then allowed to warm to room temperature and stir for 2 hours. The reaction was then

25 quenched with saturated ammonium chloride solution. The mixture was diluted with water
and extracted with ethyl acetate. The combined organic extracts were washed with brine,
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was
purified by flash chromatography (hexanes/ethyl acetate 7:3) to obtain (S)-2-(4-fluoro-
phenyl)-4-oxo-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-4,5-dimethoxy-phenyl)-

30 amide (82 mg, 61 %) as a brown oil. MS (ES+) m/z 449 (M + H).
In a similar fashion, the following compounds were prepared:

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-

4-fluoro-5-methoxy-phenyl)-amide;



N/ * NNel (S)-2-(4-Fluoro-phenyl)- 4-oxo-3,4-dihydro-2H

pyridine-I-carboxylic acid (7-ethyl-quinolin-6-yl)- amde 7.85 - 60 -

401 N/

w0Q01007¢8Y - 2- (4- Fl uor o- phenyl ) - - oxo- 3, 4- di hydPOoTAH2009/067032

154

pyridi ne-|-carboxylic acid quinolin-5-ylamde 8.64 155 le CH3 H N 101

(S)-2-(4-Fluoro-phenyl)- 4-oxo-3,4-di hygr_o- 2H- pyri di ne- 1-carboxylic acid

(4, 5-difluoro-2-nethyl -phenyl) -am de

10

15

20

25

30

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-chloro-5-methoxy-phenyl)-amide;

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
5-methoxy-4-methyl-phenyl)-amide;

(S)-2-(3-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
5-methoxy-4-methyl-phenyl)-amide;

(S)-2-(4-Fluoro-phenyl)-4-0x0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-amide;

(S)-2-(4-Fluoro-phenyl)-4-0x0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (3 ,4-
dimethoxy-phenyl)-amide;

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (4-chloro-
2-fluoro-5-methoxy-phenyl)-amide;

(S)-2-(3-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (5-
methoxy-2-methyl-phenyl)-amide;

(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (3-
methoxy-4-methyl-phenyl)-amide;

(S)-2-(4-Fluoro-phenyl)-4-0x0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (2 ,4-
dichloro-5-methoxy-phenyl)-amide;

(S)-5-Bromo-4- {[2-(4-fluoro-phenyl)-4-ox0-3,4-dihydro-2H-pyridine-1-carbon
yl]-amino}-2-methoxy-benzoic acid methyl ester;

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-difluoromethoxy-5-methoxy-phenyl)-amide;

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-cyano-5-methoxy-phenyl)-amide;

2-(4-Fluoro-phenyl)-4-ox0-3 4-dihydro-2H-pyridine- 1 -carboxylic acid (1-methyl-1H-
indol-6-yl)-amide;

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid (5
-acetyl-2-bromo-4-chloro-phenyl)-amide;

(S)- 2-(3-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4,5-dimethoxy-phenyl)-amide;

(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4,5-dichloro-phenyl)-amide;



7.12 156 is CH3 OHH N O (S)-2-(4-Fluoro-phenyl)-

4- 0xo0- 3, 4- di hydr o- 2Hpyri di ne- 1-carboxylic acid [1-(2-hydroxy-ethyl)-5-
met hyl - 1FvOnrdomlo7es9g 1] - ami de 8. 155 157 401 Br 1. 1 PQT/EP2009/067032

2- (4- Fl uor o- phenyl) - 4- oxo- 3, 4-di hydro-2H pyridin e-1 -carb oxylic acid
(2-brono-4, 5-di fl uorophenyl) - am de 6._47% 158 0 CH3

(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-chloro-5-fluoro-phenyl)-amide;
(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-chloro-5-methylsulfanyl-phenyl)-amide;
5 (S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-chloro-5-trifluoromethyl-phenyl)-amide;
(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-chloro-5-iodo-phenyl)-amide;
(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2
10 -bromo-5-cyano-4-methyl-phenyl)-amide;
(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2
-bromo-5-methoxy-4-trifluoromethyl-phenyl)-amide;
(S)- 4-Oxo0-2-phenyl-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-4-chloro-
5-methoxy-phenyl)-amide;
15 (Rac)- 4-Oxo0-2-phenyl-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-4,5-
dimethoxy-phenyl)-amide; and
(S)-4-Bromo-2-chloro-5- {[2-(4-fluoro-phenyl)-4-ox0-3,4-dihydro-2H-pyridine-1-
carbonyl]-amino}-benzoic acid methyl ester.
Additional compounds prepared by the above procedure are shown in Table 1.

20 Example 2
(S)-2-(4-Fluoro-phenyl)-4-0x0-3.4-dihydro-2H-pyridine-1-carboxylic acid [5-bromo-3-

methvl-1-(toluene-4-sulfonvyl)-1H-indazol-6-vyl]-amide

The synthetic procedure used in this example is outlined in Scheme F.



1401 (S)-2-(4-Fluoro-phenyl)- 4-oxo0-3, 4-di hydro-2Hpyridin e-1 -carb oxylic
acid (3,4-dinethyl-phenyl)- amde 7.01 -61 - 159 C 401 0

(S) - 2- (4-Wbuoro7pisenyl) - 4- oxo- 3, 4- di hydr o- 2Hpyr i di ne- 1Pcardreooglos3aci d
(2-chl or o- 3- net hyl phenyl) - am de 160 HOBr IN. 0 O
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydr o- 2Hpyri di ne- 1-carboxylic acid

[ 2- br ono- 4- ( 2- hydr oxyet hyl ) - pheny1] - am'de 161 Br H3CO CH3 el

CH, CH,
Step 1 { Step 2 \
NaNO N —gg;—* on NNO
N
O.N H chloride 2 \Si
\O

3
Step : /©j\< Djé @/
—_—
N Step4 N
4 Step 5

v/

séo (t-Bu),NBr, HN éO Phosgene '$=0
H,C’ : H,C
Step 6 Step 7
TFA
F N—N // Me,S \g/
:O
o \-NH
CH3 sc
HEME F

Step 1 3-Methyl-6-nitro-1H-indazole

Following generally the procedure reported by Organic Synthesis 1955, Coll. Vol. 3, 660;

5 1940, 20, 73, 2-cthyl-5-nitroaniline (1.021 g, 6.14 mmol) was dissolved in glacial acetic acid
(40 ml) and the mixture was cooled to 0°C. A solution of sodium nitrite (1 eq, 424 mg) in
water (1ml) was added all at once. Stirring was continued for 15 minutes at 25°C. After 3
hours, residual solids were filtered off and discarded, and the filtrate was allowed to stand for
3 days at room temperature. The solution was concentrate in vacuo, and the residue was

10 diluted with 2 ml of water and stirred vigorously. The solid product was filtered and washed
thoroughly with cold water, dried and purified by flash chromatography (4:1 hexanes/ethyl
acetate) to give 3-methyl-6-nitro-1H-indazole (436 mg, 40.5%) as a solid.

Step 2 3-Methyl-6-nitro-1-(toluene-4-sulfonyl)-1H-indazole




(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyridi ne-I-carboxylic acid

(2- brono- 4-i sopropyl phenyl) - am de 162 CH3 0O HN S

(S) - 2- (4-Wwbuoro7pdsenyl ) - 4- oxo- 3, 4- di hydr o- 2H pyri di ne- PCtaprhampbios2 aci d

(3-fluoro-2-nethyl -phenyl)-am de 163 Br O NNOCH O

(S)-2-(4-Fluoro-phenyl)-4- oxo-3, 4-di hygr o- 2Hpyri di ne- 1-carboxylic acid

[ 2- br ono- 5- ( 2- hydr oxyet hoxy) - 4- net hyl - phieny1] - ani de - 62 - 164 CH
3-Methyl-6-nitro-1H-indazole (436 mg, 2.46 mmol) was dissolved in 25 ml of

dichloromethane at room temperature. DMAP (5 mg) and pyridine (1.1 eq, 0.38 ml) were

added followed by tosyl chloride (1.1 eq, S16mg). The mixture was allowed to stir at room

temperature overnight. The mixture was filtered and the filtrate was concentrated in vacuo.
5 The residue was purified by flash chromatography (gradient 9:1 to 4:1 Hexanes/Ethyl

Acetate) to give 3-methyl-6-nitro-1-(toluene-4-sulfonyl)-1H-indazole (8§50 mg, quant) as a

light brown crystalline solid.

Step 3 3-Methyl-1-(toluene-4-sulfonyl)-1H-indazol-6-ylamine

3-Methyl-6-nitro-1-(toluene-4-sulfonyl)-1H-indazole (750 mg, 2.26 mmol) was dissolved in
10 30 ml of methanol at room temperature. 10% Palladium on Carbon (200 mg) was added and
the mixture was stirred under a balloon of hydrogen overnight. The mixture was filtered
through celite and the filtrate was concentrated in vacuo. The residue was purified by flash
chromatography (gradient 9:1 to 4:1 Hexanes/Ethyl Acetate) to give 3-methyl-1-(toluene-4-
sulfonyl)-1H-indazol-6-ylamine (265 mg, 38.9%) as a light tan crystalline solid.

15 Step4 5-Bromo-3-methyl-1-(toluene-4-sulfonyl)-1H-indazol-6-ylamine

3-Methyl-1-(toluene-4-sulfonyl)-1 H-indazol-6-ylamine (301 mg, 1.0 mmol) was dissolved in
1,2-dichloroethane (80 ml) and methanol (40 ml) at room temperature. The mixture was
heated to 80°C and then the tetrabutylammonium tribromide (1.0 eq, 482 mg) was added.
Stirring was continued for 10 minutes, and then the mixture was partitioned between diethyl

20  cther and saturated aqueous sodium sulfite solution. The organic layer was separated,
washed with water, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo.
The residue was purified by flash chromatography (gradient 9:1 to 4:1 hexanes/ethyl acetate)
to give 5-bromo-3-methyl-1-(toluene-4-sulfonyl)-1H-indazol-6-ylamine (280 mg, 73.7%) as
a white powder.

25 Step 5 5-Bromo-6-isocyanato-3-methyl-1-(toluene-4-sulfonyl)-1H-indazole

5-Bromo-3-methyl-1-(toluene-4-sulfonyl)-1H-indazol-6-ylamine (138 mg, 0.36 mmol) was
dissolved in S5ml of toluene at room temperature. DMAP (1 eq, 44 mg), pyridine (1.3 eq,
0.04 ml) were added followed by phosgene (1.33 eq, 0.24 ml of a 20% solution in toluene).
The mixture was allowed to stir at room temperature for 2 hours, forming a fine white

30 precipitate. The mixture was filtered and the filtrate was concentrated in vacuo. The residue
was diluted with dichloromethane and concentrated in vacuo again to give 5-bromo-6-
isocyanato-3-methyl-1-(toluene-4-sulfonyl)-1H-indazole (150mg, quantitative) as a white

crystalline solid.



OO0l CH3 0 HO 0 2-(4-Fluoro-phenyl)-4-

0X0- 3, 4-di hydr o- 2Hpyri di ne- 1- carboxylic acid [2-(2-hydroxy-ethyl)-4,5-

di met hoxywpherwd72soam de 165 C H3C * NI CH3 CH3 H NPC&EP2009/067032
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid
(4-chloro-5- dinethyl am nonet hyl- 2- q%hyl - phenyl ) - am de 166 N * -N.C H3

Step 6 (S)-2-(4-fluoro-phenyl)-4-o0x0-3 4-dihydro-2H-pyridine-1-carboxylic acid [5-

bromo-3-methyl-1-(toluene-4-sulfonyl)-1H-indazol-6-yl]-amide
(S)-2-(4-Fluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one (58mg, 0.30mmol) was dissolved in
10 ml of THF and cooled to -40°C. n-BuLi (1.1eq, 0.16ml of a 2.5M soln) was added

5 dropwise, forming a purple suspension. This mixture was allowed to stir for 30 minutes until
the purple color changed to white. 5-Bromo-6-isocyanato-3-methyl-1-(toluene-4-sulfonyl)-
1H-indazole (1 eq, 146 mg) was added and the mixture was allowed to stir for 1 hour at -
40°C, then warmed to warm to room temperature and stirred for 2 hours. The reaction was
then quenched with saturated aqueous ammonium chloride solution. The mixture was

10  diluted with water and extracted with ethyl acetate. The combined organic extracts were
washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo.
The residue was purified by flash chromatography (gradient 9:1 to 1:1 hexanes/ethyl acetate)
to give (S)-2-(4-fluoro-phenyl)-4-oxo0-3,4-dihydro-2H-pyridine-1-carboxylic acid [5-bromo-
3-methyl-1-(toluene-4-sulfonyl)-1 H-indazol-6-yl]-amide (140mg, 65.1%) as a yellow foam.
15 Step7 (S)-2-(4-Fluoro-phenyl)-4-0x0-3.4-dihydro-2H-pyridine-1-carboxylic acid [5-

bromo-3-methvl-1-(toluene-4-sulfonvl)-1H-indazol-6-yl]-amide

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 ,4-dihydro-2H-pyridine-1-carboxylic acid [5-bromo-3-
methyl-1-(toluene-4-sulfonyl)-1H-indazol-6-yl]-amide (40 mg, 0.07 mmol) was dissolved in
dimethylsulfide (5 ml) at room temperature. Trifluoroacetic acid (1 ml) was added and the

20 mixture was allowed to stir at room temperature overnight. The solution was concentrated in
vacuo, and the residue was purified by flash chromatography (gradient 9:1 to 1:1
Hexanes/Ethyl Acetate) to give (S)-2-(4-fluoro-phenyl)-4-0x0-3.,4-dihydro-2H-pyridine-1-
carboxylic acid (5-bromo-3-methyl-1H-indazol-6-yl)-amide 30mg (90.0%) of an off-white
foam. MS (ES+) m/z 443 (M + H).

25

Example 3
2-(4-Fluoro-phenyl)-4-0x0-3.4-dihydro-2H-pyridine-1-carboxvlic acid (2-fluoro-5-methoxy-

4-methyl-phenvl)-amide

30 The synthetic procedure used in this example is outlined in Scheme G.



(S)-2-(3-Fluoro-phenyl)- 4-oxo-3, 4-di hydro-2Hpyri di ne-1-carboxylic acid
(1-met hyl- 1H i ndazol - 6- yl)-am de 167 N* N.CH3 Br 00 (9-2- (4 -F

| uor o- phwoRa/0724599x0- 3, 4- di hydr o- 2Hpyri di ne- 1- car boxyl iPCTa&PRE9/067032
(7-brono-1-methyl-1 H - indazol-6-yl)-am de 168 I H3ICNN* Br O
(S)-2-(4-Fluoro-phenyl)- 4-oxo-3,4-di hy8%ro 2Hpyri di ne-| - carboxylic acid
(7-brono- 2- et hyl- 2Hi ndazol - 6-y1) - am de WO 2010/ 072599PCT/ EP2009/ 067032

- 63 - 169 0 CH3F
Step1 Step2
H,C 1 NaH HN03/HZSO4 HC

2.
OH gH \ﬂ/ “CH, \g/ “CH,

Step 3 /©/ Step 4 /©/ Step 5
BBr3 “Pac
CH,l

NaOH

Step 6 Step 7
Phosgene
H,C

SCHEME G

Step 1 Carbonic acid 4-fluoro-2-methyl-phenyl ester methyl ester
Following the procedure of J. Med. Chem. 1999, 42, 5369, 4-fluoro-2-methylphenol (10.0 g,
5 79.0 mmol) was dissolved in THF and the mixture was cooled to 0°C. NaH (1 eq, 3.16 g ofa

60% dispersion in oil) was added carefully. After gas evolution ceased, methyl
chloroformate (1eq, 6.8ml) was added. The mixture was allowed to warm to room
temperature and stir for 3 hours. The mixture was washed with cold water, dried over
anhydrous sodium sulfate, filtered and then concentrated in vacuo to give carbonic acid 4-

10  fluoro-2-methyl-phenyl ester methyl ester (12.8 g, 88.0%) as an oil.

Step 2 Carbonic acid 4-fluoro-2-methyl-5-nitro-phenyl ester methyvl ester

Carbonic acid 4-fluoro-2-methyl-phenyl ester methyl ester (12.8 g, 69.5 mmol) was
suspended in 8 ml of concentrated sulfuric acid and cooled to 0°C. A mixture of

15 conccentrated nitric acid (8 ml) in concentrated sulfuric acid (8 ml) was added slowly,
maintaining a reaction temperature below 50°C. After addition the mixture was stirred for 2

hours. The reaction mixture was poured into ice-water, forming a precipitate which was



HN O (S)-2-(4-Fluoro-phenyl)- 4-oxo-3,4-dihydro-2H
pyridine-I-carboxylic acid (2-ethyl-phenyl)-am de 170 CHB HN O
(S) - 2- (4-Wbuoroy7pisenyl) - 4- oxo- 3, 4- di hydr o- 2Hpyr i di ne- | Pcardreooglos3aci d
(2- propyl - phenyl ) - am de 171 CH3 0 H N 1401 (S)-2-(4-Fluoro-phenyl)-
4- 0xo0- 3, 4-di hydr o- 2H pyri di ne-1| - car box_y8J1i_c acid
(5- met hoxy- 2, 3-di net hyl - phenyl) - am de

filtered and dried to give carbonic acid 4-fluoro-2-methyl-5-nitro-phenyl ester methyl ester

(8.0 g,50.3%) as a white powder.
Step 3 4-Fluoro-2-methyl-5-nitro-phenol

Carbonic acid 4-fluoro-2-methyl-5-nitro-phenyl ester methyl ester (1.8 g, 7.8 mmol) was
5 dissolved in dichloromethane (100 ml) and cooled to 0°C. Boron tribromide (1 M in
dichloromethane, 8 ml) was added. The mixture was allowed to warm to room temperature
and was stirred overnight. To the solution was added 1N sodium hydroxide (25 ml) and the
mixture was stirred vigorously for 1 hour. The layers were separated and the organic layer
was dried over anhydrous sodium sulfate, and filtered and concentrated in vacuo to give 4-
10  fluoro-2-methyl-5-nitro-phenol (1.083 g, 80.6%) as a red crystalline solid.

Step 4 1-Fluoro-4-methoxv-5-methyl-2-nitro-benzene

4-Fluoro-2-methyl-5-nitro-phenol (1.08 g, 6.3 mmol) was dissolved in acetone (100 ml). To
this was added solid sodium carbonate (2 eq, 1.34 g) and iodomethane (10 eq, 3.75 ml). The
mixture was allowed to stir at room temperature overnight. The mixture was filtered and the

15 filtrate was concentrated in vacuo to give 1-fluoro-4-methoxy-5-methyl-2-nitro-benzene
(1.18 g, quantitative) as a pale yellow solid.

Step 5 2-Fluoro-5-methoxv-4-methyl-phenylamine

1-Fluoro-4-methoxy-5-methyl-2-nitro-benzene (1.18 g, 6.4 mmol) was dissolved in 40 ml of
methanol at room temperature. 10% Palladium on Carbon (200 mg) was added and the

20  mixture was stirred under a balloon of hydrogen overnight. The mixture was filtered through
celite. The filtrate was concentrated in vacuo to give 2-fluoro-5-methoxy-4-methyl-

phenylamine (990 mg, quantitative) as a solid.

25 Step 6  1-Fluoro-2-isocyanato-4-methoxy-5-methyl-benzene

2-Fluoro-5-methoxy-4-methyl-phenylamine (78 mg, 0.50 mmol) was dissolved in 10 ml of
toluene at room temperature. DMAP (1 eq, 61 mg), pyridine (1.3 eq, 0.06 ml) were added
followed by phosgene (1.33 eq, 0.34 ml, 20% solution in toluene). The mixture was allowed
to stir at room temperature for 3 hours, forming a fine white precipitate. The mixture was

30 filtered and the filtrate was concentrated in vacuo. The residue was diluted with
dichloromethane and concentrated in vacuo again to give 1-fluoro-2-isocyanato-4-methoxy-

5-methyl-benzene (90mg, quantitative) as a clear oil.



172 CH3 HOO HN O (3-{[(S)-2-(4-Fluorophenyl)-4-oxo-3, 4-

di hydr o- 2H- pyri di ne-1- carbonyl]-am no} -2- nethyl-phenyl)-acetic acid
TABLE 1 Syothedi73599Conpounds of the present invention ca&oThP2000e708y a
variety of nmethods depicted in the illustrative synthetic reaction schenes
shown and described below. 5 The startn&g materials and reagents used in
preparing these conpounds generally areeither avallable frontconnercral
suppl i er sytep 18- Dy e 0 L gplagas ic pgl i
to those krIIed |n %hp art fol omnng procedures set forth in references
such as Fi nts for Organic Synthesis; WIley & Sons:
New Yor k, (S}994, FlMﬂ'bqihiElSyl)lE 35;Ilh}|a®(d-(ﬂHSpyﬁldﬁm-S)hef wsahg, Cagohamoevie dissslsed in

El sevi er Scien | i shers, WO 2010/.07259 PCTéEP2009/067032 - 64 -
Vol umes 118F aﬂécs& toéﬁ%ﬁtét%uha(hd Ar GARIE OREAM 100HLN) Wpt @rleg degpmdse. New

York, 299%mivela4iBsic §usf99ns165h erhfe%ﬂxﬁt\{‘é &Qs AN bifr HLACHIRIEs SRHPHE PurPlL

nerely illustrative of “sonme methods by which the conpounds of the present

i nvent i oncaderrchbegedymivhdsi Fethoraddsogssriabug- mnﬂmxmkm@thmhlsentz@let(ﬂrecséowht hetic
reaction gaes n in the
art havrné&ye erre%ﬂP %Fggggﬁggﬁﬁghﬁér%%nigrngdhf§<%§ %h§MQﬁ§C§F£%9 The
starting maternptatuanddishecd firerionel. athescatiod ves qq/emtll&eltwml sraa&eﬁed on schenes
can be isolated an ? urifi.ed HL desired nf g{ nvent i naI te hn&gé»f

i ncl udi ng®BReNHBYChiqr etS%]&}“% P PRIt s, el oyi wateronn eé‘F?fét Vit S8 on,

chr omapogiRpky TRIEnbIRI bideic Rueds %ﬁee&ésﬁécﬁwﬁﬁlﬁnl@@ dﬁE’@B@&taﬁﬁyd%&Q usi ng
conventional mneans, including physical constants and spectral” data. 10

Unl ess spedium adfate andeonsemtatesriy vaguoe Thergidhowes padiedibtydtesin ehretnntorgraehm ably
are condu t r

Feact i on woal 00 LAMe RSB} FRRORE R HIRTRATEL) PRES S B
preferablyHﬁmﬂdmabamﬂxﬁyﬁbmndébﬂmnoBaﬁmﬁpmamGKMQ&mhpnefmnﬂbkyﬁmga47%0
conveni ent | ient) tenperature, e.g., about 20 C
Scheme A‘Hé%@ ﬁﬁﬂg$rgwgg%%nglsgﬁthetic procedure usable to prepare

speci fisc compounds of 15 formula I, E&mmgga R6, R7, R8, R9, Rl and Rl1 are
as defined hereln +base 11 aP bII In Schene A aryl |socyanate
conpound &)ixbroay A flyor 3 3 Syl e DN VA

b, which nmay be prepared by treagﬂgﬂgxp@mgmﬂqgh an aIkyI I|th|un120 reagent
or lithiumbis(trinmethylsilyl)amde, To aftord di hydropyri done urea
conmpound The sy@dwpoprodedulre isd an thengpeomptt iobutlioedinl Sech¢madl. not ed above. Aryl

i socyanate a may be prepared by treatnment of the corresponding aryl am ne
wi th phosgene. Such aryl am ne conpounds may in nmany enbodi nents be nade by
reduction of the corresponding aryl nitro conpounds, as illustrated in the
experi nental exanples below 25 Aryl di hydropyridone b may be prepared by
reaction of the corresponding aryl Gignard reagent with

4- met hoxy-pyridine, in the presence of benzoyl chloride, followed by
hydrolysis. In the enbodi nent of Schenme A, aryl isocyanate a is shown as a
phenyl conpound, and aryl dihyropyridone b is shown as a phenyl conpound.
The phenyl noieties of these conpounds




WO 2010/ 072599PCT/ EP2009/ 067032 - 65 - in many enbodi nents may be repl aced

by various heteroaryl, such as indolyl, indazolyl, pyridinyl, and the |ike,

as denonswoared723v9t he exper nent al exanpl es bel ow. Ma ¢ TXERRO0QW06 8%  Of

Schenme A are possible and will suggest thenselves to those skilled in the

art. Specific details for producing coq%ounds of the invention are

described in the Exanples 5 section below. Uility The conpounds of the

i nvention are use NQr the treatne Qf ~HOw de rangeg of I NARt ory

di seases and (ofe ions mpmh as arth, I ncdiaidp ng ot imted to,
spondyToar Phyepaih

r heumat oi n S

osteoarthritils, stenﬂ@ PhéQs eryll hemt osus aR8/C10 juvdhild arthritis,

osteoarthrltls gogHy arthritis antl otﬂe&Harthrltlc con&ltl@ The subj ect

conmpounds woul d be useful for the treatnent of pul nonary dlsorHérs or lung

i nflanmation, including adult respiratory distress syndronme, pul nonary

sarcoi dosi s, asthnm, siliposis, and chroni c pul nonary inflannator§ di sease.
was

anal gesics in the ipytr asgocijated with
pai n from a Swpde vaBlet‘ ( _ _ to,
I nf | ammat ofg DaRh su S Y, W th ( nlng

rheumatoid arthritis _ x p gl pain,
dent al pain, prenenstrual ﬁéhn W ¥ i M m grai ne
or cluster headaches, nerve injury, neuriti &% neural gias® poisloning,
ischemc injury, interstitial cystitis, cancer pain, viral, 2d parasitic or
bacterial infection, post-traumatic injuries (including fractures and
sports injuries), and paih associategowi th functional bowel disordgrs such
as irritable_bowel syndroﬁe. , compounds of the '
for treatin i ratory 3 |nclﬂﬂ?%g chroni ¢ lghs (U9 i v
di sorder ( CORBA, aﬁghna
conpounds of the invegtiv
di sorders, 25 includifg )

Di sease (IBD), biliary corpdsand gt her b|||ary dls%rdé%@H ren

di arrhea- dom nant |BS, pain associrated with G distension’ andlthe |ike.
The compounds of the invention are also useful for the treatment of SC
nmuscul ar scl erosis. Adm nistration apg\phgy maceutical Conposition 30 The
i nvention includes pharmaceuti cal conpUSTTTons conprising at |east one
conpound $fp i he fpradeyitd-nironinethoxy benzeate i ndi vi dual isoner, racemc or
non-race

sol vat e mﬁ%? gé‘; Iglyr? %@@’?tﬁ@fy rrenlrzalc g‘{”dadé%g]t &“]“Bfﬁ{: \Whs ag&:e%%t fPy g salt or

2010/ 03 25QREM 1 ERZA RO/ rEEQR 20 oaf-tor- Bl dB&BAE alHkoAkiOR MadblieedCaAkdrRT |
and optlonally ot her therapeutic and/or prophylactic ingredients. In

general , 'CRBCEBID BN Sr BRder RETOZAR: i RoMTei into igfewaiginl Ae B &g miptuge was

t her apeut f es of
adnlnlstrééﬁﬁéd% ?ﬂgﬁ%ﬁ%g;t a?&%g?%%%g?gﬁrgﬁﬂﬁﬁﬁvf?@%g@ g%%U|table dosage
ranges ar @clnlymmmhalny H}et'@@ghnuglaymlway drlpcl eﬁ@ftsachhlyl st Hate.0fl ree dckanid| cgonceatrdtedmst

preferably 1-30 d r ous, tors

Bevert 1 Botcie TRaER Yo BRIl R P AR AEVHFoR K Befr il ¢ e
subj eqp, ylhlaaog)w@mbuqﬂﬂrh@omﬁamMeuﬁ@@b the route and form of
adnlnlstrgtlon the in ncatlon to%prds_mhlch the adm nistration is

directed, 8#Ee of the nedical practitioner

| nvol ved. ;o(Xig,0fs- &@moz FoDRLY bStsbhd: vad Ak h Mand 0173, 796 g dhseases
wll be able, thout undue” experinentation and in reliance upon personal
know edgechardal wies afided | Bmuncactioh nnlhiiuse Wrpitired it wom tempersied yrgicnhygdrogen at
therapeutlcalh%nefﬁggtly gmount, o ﬁmedﬁqu uq%sf &7%ngf ?gagnghlnventlon
for a given KRS e%ge.lﬁ%ﬁbounag P]%%e rmven &% ﬁa PEPART ATt dPed as
phar maseugdtaiqadt. The ﬂlﬂﬂa&twmmnwm&’aud i @uckd td NieRIe3 §Ufz’@ﬂmu®ylf4cn’mlﬁd3-al-mtﬁth(b’b@|- udi ng
buccal and sub- Ilngﬁ %, ectal, nasal, topical, pulnonary, vaginal, or

par ent er aPIEPHE PLAITY W%%nuscul ar, intraarterial, intrathecal,

subcut anegys 3and V@&bggﬁmgy@}mﬁgpjﬂkgkka%gﬁﬂmgr ina formsuitable for

adm ni stration by inhalation or i1nsufflation. The preferred manner of

adm nistration is generally oral using a convenient daily dosage regi nen
whi ch can be adjusted according to the degree of affliction. 20 A conpound
or conpounds of the invention, together with one or nore conventi onal

adj uvants, carriers, or diluents, nay be placed into the form of
pharmaceutical conpositions and unit dosages. The pharnmaceuti cal
conpositions and unit dosage forns may be conprised of conventi onal
|ngred|ents |n conventlonal proportlons with or mnthout addltlonal actlve

Y o I I T o r . - o I T




WO 2010/ 072599PCT/ EP2009/ 067032 - 67 - The conpounds of the invention may
be formulated in a wide variety of oral adm nistration dosage forns. The
phar macewpDcalo/oedvposi t i ons and dosage forns may conpri PETEPC@IPEIIRZ OF
conpounds of the present invention or pharmaceutically acceptable salts
thereof as the active conponent. The phgrnmaceutically acceptable carriers
may be either 5 solid or liquid. SolidYormpreparations include powders,
tablets, fitBuwyl ‘bép@}@hetg 72~ mafdihlex b@nzg@tpp\@s prepprice Sromedact- W}éﬁ@l@h@-ﬂe gr anul es.
A solid carﬁler ﬁ‘t % e ubstgp %;yh Iso act as

di | uent s, P80 0YIRYC &9 R(?gm§6P i Yars UKVﬁﬁf?é% 6%pend|ng agent s,

bi nders, $wepgerHis- Mefno-4-a[lll-(etﬂud)r@blli’ﬂn@mﬁ(t)){dqg4@ﬁlﬁvﬂt@2Hvarlaimean@alﬁtﬁNl]at| ng
material. In powders, the carrier ge erally is a finely divided solid which
is a m xtUREo -henzeic geiditeri-hal 6 ve 10 conponent. In tablets, the
actives CO@%D&B&oQﬁ{"[Qf(@Jﬂu}Srd -Shefi K ado .3, ﬂdﬁﬂ}@r&@ﬁfp'yﬁﬂmgﬁvda%n&ﬁ-%nﬂﬁﬂe@Sar y
bi ndi ng capacity in suitable proportions and conpacted in thé shape and

si ze desimedioxyFhenzpiswdishtert-anty! edd vessremaedidyabicyion @ﬁteafrbutflﬁomcafe@aj@ -2one (1)

to about BEEL N-¥e g&’t% “Rt%r(ggﬂtm %‘iuo%‘gh&& n?]z"? dﬁlg,ﬁ%oﬂﬁ‘ DyrichL4-aR! B g S

i ncl ude but are ho carponat e gne5|un1s

tal c, sug@bcahﬁﬂﬁaae3(ﬁébmnmk:nextr|n starch, gelatine, 15 tragacanth
nethylcel J ¢ | N9, We 0Ccoa
butter, : : 2 St eHded Hdee-the

fornuhgtlgﬂmgt2hﬁ§h@@¢5a@b@g@@ound mnth encapsulatlng naterlal as carrier,
providing a capsule in which the active conponent, with or wthout

carri ers, (Si$-Biomootmied-biprerbenybiepxo- ati iy dre-2 Hrpyaiginscli-garbenyl dnginoj 2-
Simlarl ul es,
o1 s oo BBENBLEgRIid CEBIAESE!Erd AE) HACKmel3p  FhA iR Rane SRR
adnln|str@ﬂmﬂmmﬂmnbamndmmmﬁn§dxm&membMﬁebuﬁh(pﬂﬁ@nmsmhhﬁuhnkwmslude liquid
form preparatiqns | u nul si ons ru elixirs s sol utions,
oo Dbt e Nl Rt et Rorme Totihe v B RET AR Do
conveng edarﬁn@ér?ritéﬂh@&f 8 fow 8&ditidn M \%ﬂmd The EyL RIS Sl At snd &Bdl S lgﬁzrési ogay be
prepared in solutions, for exanp i N aqueous progélene gl ycol "sol utions

25 or naymg@ﬁﬁ%r%br@m@r%ﬁE%G“r@l%@h@@) 4-orx0-g st iy dso-2 Hepmid s - [-easpamyiIn

sorbitan gﬁﬁﬁpbqﬁgﬁbx en%ﬁ@%hﬁ Aqueous sol utions can be prepared by
di ssol ving the active conponent in water and addi ng suitable col orants,

flavors, Stpbil i ZA8)-§;brand-4t{i?-¢kEnomephagdintt oxolgtdihyudrositpendnghs can be

prepared bé digpensun% tqe flnelﬁ.givided active conponent in water with
Vi scous synt hetic guns, resins,
met hybgel (Sylso8@mosedj2umn Bdre-phdgRysveidiy Uashy did -QBISp yridie- 1oédiasnmed1ﬂnnkmm

suspendi ng agents. Soli1d form preparations include solutions, suspensions,

and erul sPeHEXy-BeotesgidGame) was diselut in 2an! dighlprqactians gnsl ¢ hent ,
col or ant syinfohRYBSamidit ﬁﬁ)dlelr 'a?g%hs To i fscﬁﬁt?on y%st ddik&o 8b nﬁ%géal?laéh% e anfl the

sweet eners, drspersants, thickeners, solubilizing agents,

2010/ 072580ROT/\ER2GTE] fﬁﬁﬁﬁ@@hourﬁ ghe sdiheOmwmqu glewbf addhdati (h\fetmq o Nfésy be
f ormul at ed a d nlstra i on ction, r exanpl e
bol Us. | n BRBORRTTHe BLE0 PR b b fis coberPheddhi 8okt “dbse
f olr m rzg aéﬁi@tﬂht@@rap]ﬁﬁde(dfchlok@ﬂetﬁaﬂg?j mg;ead 25mivg (S)- %quum_? ﬁ"’ {Tbysifaoroopheniil)-4- y
mul ti-dose con ners with an added preservative e conpositions my take
such f or n&%as? @%&&%ﬁa&g&n& OreArhaE Y amsneyr2 Y Sisthosy dRerando (M#Hgé%ous
vehi cl es, for exanple solutions in aqueous pol yethyl ene egcoI Exanpl es of
oi ly or nonaqueous carriers, diluents, solvents or vehicles include

propyl ene glycol, polyethylene glycol, vegetable oils (e.g., olive oil),
and injectable organic esters (e.g., ethyl oleate), and nay contain

formul atory agents such as preserving, wetting, emnulsifying or suspending,
st abi B0zi ng and/or di spersing agent sEx lgeSnatlver, the active 10

i ngredi ent 1@ md on of sterile
solid or byWyaph idx s YIS \ de with a
suitabl e vehicle, e.g. S&ﬁ&bhﬁ@]QXﬁ&gﬁah&ﬁﬁ%h&@ﬁﬁﬁnmghe conpounds of the

i nvention may be fornulated for topical admnistration to the epiderms as
oi nt ment sThayyathetic piocedirs wied in this exempletip gudided maichgiae Eh. O ntments and
creams 15 may, for exanple, be fornulated with an aqueous or oily base with
the addition of suitable thickening and/or gelling agents. Lotions nay be
fornmul ated with an aqueous or oily base and wll in general also containing
one or nore enul sifying agents, stabilizing agents, dispersing agents,
suspendi ng agents, thickening agents, or coloring agents. Formul ations
suitable for topical adm nistration in the nouth include | ozenges
conpr|5|ng actlve agents |n 20 a fIavored base usually sucrose and acaC|a
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5 the respiratory tract and including intranasal adm nistration. The
conpound will generally have a small particle size for exanple of the order
of five (8P 2niocn7ed®s or | ess. Such a particle size may becColPalmma7ody neans
known in the art, for exanple by micronization. The active ingredient is
provided in a pressurized pack with a %§i_t abl e propellant such as a

chl or of  uorocarbon (CFC), for exanple, dichlorodifl uoronethane,

trichl orof | ugrQue e, o 10 die| oNet et r af | uor oeBhane, or carbon di oxi de
or ot her sui @ gas.._elﬂle_.a 5 may coRpeni ent | )\ alN8,contain a
pFas | EeiNHOh.

surfact ang 2 gose i ady NEr,M® cont sap ®d by a

net er ed vaI've. Al ternatively { he lacti ve mérede3 By BETRp ided in a
formof a dry%wder for exanplé) powder m x~of tlhe corrpoun in a

sui tabl e powder base such as |actose, starch, star&h derivatives such as
hydr oxypropyl net hyl cel lul ose and 15 pol yvi nyI pyrrolidine (PVP). The powder
carrier will forma gel in the nasal cavity. The powder conposition may be
presented in uni tBﬁose form for exanpBe in capsul es cartridges of e.g.,
gel atine or bli acks fStamd whi ch_tlhe pneder myﬁﬂiﬁ_m_stered by
means of an inhg V\heqp—g@g‘rr&d f | ati ons can be pr}epared wth
enteric coati dapt ed Thor sust(g] @ N

adm ni strati of of [the active ingredient.
present inventi onosafrf\@rda’ rmul ated i R 5 -
delivery devices. These ivery systens are advantageous when sustai ned
rel ease of the conpound is necessary and when patient conpliance with a
treatment reginmen is crucial. Conpounds in transdermal delivery systens are
frequently attached to an skin-agdhesive solid support. 2% conpound of
interest can al soBbe gpnbi ith a penetrati oRrenhanc§f
dodecyl azacycl ohed R- ue) . Sust ai Hied 6r el ease)delNyvern.s stem; are

i nserted subcut ntoj t he sutﬂ&\gf‘gﬂ‘l | a
' S| ate t ONPOLF

The subder mal C
g, or a bi odegradabl e pol

menbr ane, e.g., , e.g.,
pol yl actic acid. @&/‘f‘h 8& Aceut i cal prepar at P pyeferably in unit
he preparation is subdivide

dosage forns. In such torm into unit doses
contai ning appropriate quantities of the active conponent. The unit dosage
form can be a packaged preparation, {hggpggkage containing discrete
quantities of preparatl on, such as packeted tablets, capsul es, and powders
in vials o 1 MNP ERIPOTPHERPOID09/ 067032 - 70 - arrpoul es. Also, the

d - | hes £ i
o S0, LA 06 ORI TR s

sui t abbe @banitpeeiiddediros powde@ 32 agds%mmmoﬂ)mhw{rﬂﬁdnﬁnﬁ clabedd@sard bed in
Rem ngt on; The S Hce and Practl e o0 armacy 1995, edlted by EE W
Martin, NG BT 4RF MEKErecRdased atn ‘h" afw%wrs B0 9R1ed BR9EY | vani a.

Repr ese”t@hip&%nﬁé‘%m%éﬁ 'I‘Eé‘k‘ﬂtfa% %@ @nbQNRS1QIQB HANRINA & CAIREPRLsRE. the
present invention are described bel ow. EXAMPLES™ The fol |l ow ng preparations
and exanpPwtficatien ¢ff theresidoc by dashechrérategrarliy (hexi EIGA¢/AE ) aavie amimorlechdorear | y
under st an R resent invention. They should not be

consi dere‘é11 ]dq%%?g /)agg hggg{;:)lo%e of the invention, but nerely as being
il lustioat $teg2and Srmrne&eblbatokyehlbﬂmewmﬁcﬁl Unl ess ot herwi se stat ed, all

(O TE Shourebbe o piap sl o RRERIRL 0 Sl e gatedens fgo i

i ndi cat edyRINAEOH (1 SEmBRSds a8 e P RS aRYn 8T triBRHSAS B93id %/ maqhﬁqoghmct Iy
fromthe conbination of two reagents which were initially added,

t here naymMBéuIR &S éfrlrrﬁﬁté0¢m1te@mémratf@rs2(l/min@t¢smnéttpﬂnom@@alttpsed bﬁtWh@ m xt ur e
whi ch ul télahﬁﬁ’ﬁt?ﬁ}( 1e5R¢Ra150, tch?E r gL, r%nf&f@e'{’%ak Fa?z{]deqv s’?}{%ﬂlvaﬁ%&ilgr desi red
e tolt ati B

product . OW ng ab revi ons reparations and
Exanpllés. andBBREM r&dlcNSVIBEDBHNEBR:dkind nomxtehmatyd to&l"ryﬂmi; yihdtr neelnbod [gedsaee

DBUL, 8- di gzabi cycl o[ 5. 4. 0] undec- 7- ene 20 ha net hyl ene
ohior i do. DHBRAGR SOBF Byt BY Hovies i B o ADG NS biAS TERER E3- AT HEHHIRPEE hane
(glyme) %Mo%ﬂleﬂ@lﬁhﬂ&ormrﬂs@%MMN N-di met hyl f or mani de di net hyl
acetal 25DMSCdi net h sul f oxi de DVAP4- di net hyl am nopyri di ne

ECDI 1- et hy1l-3-(3 -d| met hyl am nopr opyl ) carbodi i m de Et OAcet hyl acetate




Et OHet hanol 30gcgas chromat ography HVPAhexanet hyl phosphor am de

HOBt N- Hydr oxybenzot ri azol e hpl chi gh performance |iquid chromatography
| PAI sopr owerrolo/B3239PBAPEI sopr openyl boroni ¢ aci d pi nacol @€TaPr2009/067032
nCPBAM chl or oper benzoi ¢ aci d MeCNacetonitril e NVM\-net hyl norpholine
NMVPN- net hyl pyrrolidi none

40Pd2(dba) 3Tri S(dl benzyl | deneacet one) di Sal I ad| um( 0) TBAFt et ra n-but yl
anmoni um $te ) 14 Hanylaminky| am ne

ET‘EL?L;?S.?;?&% bt a%&ﬁm%'a o @%P%@?gga R R 5w
z«igt ggog 4l cssfuoh pﬁbm@m@ noy -nﬁnél) deiﬁﬁfﬁlhlycﬂldéi (sm%m;ﬁg)e .SErrlﬁﬂnal) ahd @? 1

en et CyCl ohexano C or o rmat e
10 The s;%fpﬁ@gﬁexﬁbﬁelﬁg‘étd@%eth@é‘i@nﬁ Do s Wéﬁé}o ThamiPuTs g thF’éEA 082 here
B. 0 SEHENE. ISt Te 1994 16,
4719- 4728, 10 3%3353%11%18%663&1{0%0@-& pheﬁ%‘?mﬁﬁ?%%%?dfgé%%gq%4 Sire vl ) and

qui nol i neemgteg&’lﬁhLEtOM4 The n@m%l)led orgek geimsts(Ward weshadWithawator pdiigcadded
f20% phosgg %, OV@I’ I{/l%b riﬁte{feéhs nmct)ncez te(ﬂm &r&ﬁefghﬁde%&ﬁlg{ge %‘%ﬁ]l‘es tljuh E‘lga(il %t 0 C
or 30 m nut

room era ure ours and 2N
HC1 were aﬁiﬂedesalndby Iﬁashmhxdmztegmptgr (at:ErCGeal/8 Q) gdvert-inuiness- [2T¢nm batyers wer e

separated conbi ned qr gani wer.e | wat er, brine dried
over MySON T e B e TSy mSE e () SLiA 71 Ryt fak Sk
5- et Ry l- Qep 3- Med W brolddNRANls-Stid Aty HcRB8X ¥thoxy]-tert-butyl-dimethyl-silane

To a solution of 2-bromo-5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-

phenylamine (0.15 g, 0.393 mmol) in toluene (3 ml) was added pyridine (0.038 ml, 0.472
mmol), DMAP (0.048 g, 0.393 mmol) and 20% phosgene in toluene (0.224 ml, 0.433 mmol).
The mixture was stirred at room temperature for two hours. The mixture was filtered and the

15 filtrate was concentrated to dryness under reduced pressure to give [2-(4-bromo-2-chloro-5-
isocyanato-phenoxy)-ethoxy]-tert-butyl-dimethyl-silane (0.155g) as a white solid, which was
used directly in the next step.

Step 5 (S)-2-(4-Fluoro-phenyl)-4-o0x0-3.4-dihvdro-2H-pvridine-1-carboxylic acid {2-

bromo-5-[2-(tert-butyl-dimethyl-silanyl)-ethoxy]-4-chloro-phenyl } -amide
20 To asolution of (S)-2-(4-fluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one (0.073 g, 0.381
mmol) in THF (3 ml) at -78° C was added 2.5M n-BuLi in hexane (0.152 ml, 0.381 mmol).

The mixture was stirred at -78° C for 10 minutes. A solution of [2-(4-bromo-2-chloro-5-
isocyanato-phenoxy)-cthoxy]-tert-butyl-dimethyl-silane (0.155 g, 0.381 mmol) in THF (2 ml)
was added and the mixture was stirred at -78° C for 30 minutes, and at room temperature for
25 30 minutes. Saturated aqueous ammonium chloride was added and the mixture was extracted
with EtOAc. The combined organic extracts were washed with water and brine, dried over
MgSO;, filtered and concentrated to dryness. Purification ofthe residue by flash
chromatography (hex:EtOAc/1:1) gave (S)-2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid {2-bromo-5-[2-(tert-butyl-dimethyl-silanyl)-ethoxy]-4-chloro-
30 phenyl}-amide (0.198g, 87%) as a white foam.
Step 6 (S)-2-(4-fFuoro-phenyl)-4-0x0-3.4-dihydro-2H-pyridine-1-carboxylic acid [2-

bromo-4-chloro-5-(2-hydroxy-ethoxy)-phenvl]-amide




20 chloroformate (14.43 g) was used w thout further purification.
Preparation 2 4-nethoxy-3-triisopropylsilyl-pyridine The synthetic

pr ocedur ewvoet/i7es9hi s preparation is outlined in SchempCTEP200926BEHENE C
Fol I owi ng the procedure reported in JACS 1994, 116, 4719-4728, to a

sol ution of 4- methoxypyridine (14.0 g, 128.3 mml) in THF (150 nL) was
added at -25 C, 2.0M LDA in heptane/ THI’—SI et hyl benzene (76.9 nlL, 153.9
mol ). Th&o n‘sodmjmeofv@ﬁf(ﬂiFﬂuoe@plaetnyl)on@ B drdilgBlro-NB-pyridine-1-carboxylic acid

(353 n. CBg - Hhor e smnt SRSk AR EE Apos 3PEES, 1o
m nut es aﬂnmoll)hﬁrr}m(smlomaﬁ edqeerna MrEBABIn IBF lh@es ml, (B8anmepsTieddadirand t he

m xture was extracted with Et 0Ac.. The extragct was washed with wat er, brine
dried oveWaN;Eo4 AbrgnHiEHEEANGI0s hreohows, n%itfer (B2 Vacatded And e iHEUFe s due

by flash vr?asC@JtI‘ag@@l QethaROKc (ﬂ%ﬂﬁﬁ&ﬁhﬁée@iﬁe&xﬁh&s %fe?e \Qfasia}d G#M Svater and brine,

4- met hoxy-3-triisopropylsilanyl-pyridine (7.5 2% as an orange solid.

Pr epar at | dned3ver HeSQq,( wﬁmﬂ@ommﬁb(} topdrgnash h eedlll%PChWSSm‘enPwmﬁméOﬂ' he

Y et ] Co RO By HERKH-nd Dl RBPERSAON 1) Bar@5) b RERLR SRNSHTE. R

2- ( 4- Fl uos,o-dithelnyb P-pdridine-15edrsoxiyi o peio [3-boinlcadryloh - 8{DthirdxwetBbkpyr i di ne- 1-

Fol L ow nghioRE TBPBaRRKE e ortiBaort DT 115 4715, 4726 1o a

sol utijgn Bfa dmTBL BT, tﬂe&oﬁo\bﬁlglcgﬁpas@mk@téﬁep(drecpyrI dine (6.06 g, 22 8
nmmol) in toluene (160 nl) at - C was added a sol ution of

5- net hy 1- 2- ( 1-(r2HyiFvorpindenyl)-€ohg y-dhydroRekparidite beaborhiteeid(8:brang, 26.
2mmol ) in LHERnS, nutes the m xture was cooled to -78
C and 1. ‘ﬁ/ltcﬁ' ??o%%&g’é%%o’ﬁéd’ng@ﬁgm@r bmide in THF (26.1 nL, 26.2 mol)
was added sl owiSy-2- (I#Féudmaphuryé) 4Na$o-§t4+chh3ertio-31H-pﬁ81u@ I-oatrbdxyﬂumwmd [2{6rddad- was
added and, t IIovved to 20 00 erature and . was
e o T Bl e R Y SO i R O 8P e ARyl den oy
acet atjg, WaslR@noMishiwyaE @éld@fiﬂetbiﬂeﬂﬁfonsirpr@ 1Q¥RF, (NP Oad. LhLAEr9®d, s9nd
concentrated to dryness. Purification of e residue by flash

chr omat og?®¥3hy (hexane/ ethyl WD 2010/ 072599PCT/ EP2009/ 067032 - 73 -

acetate 9:1) QY84 Fluoro-phenyl 3 4-dihydro-2H-pyridine:1- lic agid [2-bromo-
2-(4-fluoro- pﬁ(ex I( uorog %nyt)r? P)s(%pr oplﬂ sf?l an%”- éne4 ((ﬁwﬁmg 65 1H-[pyrr? cl)ne 1-

car boxyl |4:-chz]orod5—52-mtﬂmy§k—eﬂ}oé<§t)—piehm4am1dqménymeétthg/thchg:thdmhsx@in seeptem (1. 06

g, 48% a}a %%@kd St ep
(S) 2- (4-Ffdo 23d|hydro 1H pyridin-4-one 5 To a sol ution of

2- (4- bbuor o- ph@nyABrén®@R Chlré-5i ([S0PFAAMBHhichANY Jox3.34-dinpidr xH-gyHEys-i di ne- 1-
carboxylic acid 5-methyl-2-(1-nethyl-1-phenyl-ethyl)-cyclohexyl ester (7.78
g, 12 8 nfsbonyil rﬁﬁﬁﬁ‘?}hﬁbf‘épxi()%e‘i‘ﬁf)(’l s added 25% sodi um net hoxi de in

net hanol (29. 4({85”—2 41%%014) 15%9&/13-4 do&?ij 6&%1%8&{0221%\@21%%:3@1 evﬁr‘tf%&yl‘i J;lld’(r?aﬁrtg{l]qg-les h.

After cooling oxal 1 c aci ' was adde
m xt ure whshlstd- 5-ﬂr®dlyﬂ@rba2ndylmélfh@<ysldievﬂmaﬁwks evaporat ed to dryness The 10

crude was partitippe bet c layer
vas vasned w (v EF OB HIREME R TIPSR PR Hean B AR B ob R e 1o
((jrglnesf ﬁjhlbfd @&th@fay bheﬂyl)aﬁrhﬁegr omat ogr aphy (hex EE 0Ac/2 8 0: 1) gave
S)-2-(4-fluorg-phenyl) i ro-1H pyri di n4- one, (0. 886 % ee
99.3% as a ydP) %Bg%ma Chgar?rﬁ H@ﬂb?r@piiﬁ%ﬁ)-“t%w 4-9%833:%1? “Bpiqiaté

subst it ut ggh PRAMING: 1%@5& -dcCRIEI FhethBésEer (JiRnol from step 6 was alkylated with
(S)-2-(3,5-di Iuoropenyl 2, 3-di hydr 0- 1H-pyri di n- 4- one;

(S) - 2- ( 3-mpihyklrophessiatd); 2, 3- di hydr o- 1H pyri di n- 4- one; and

(S)-2-(3, 4-di f(ISBJO(4%r8H1%[§¥3‘1}101% 53 {ﬁl (nyﬂerQO %lll_é_newéll SQ 3 ﬁ' d‘ﬂ{?y%ro 2H-pyridine-1-

30 carbonyl]-amino}-phenoxy)-acetic acid; and
(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-chloro-5-methylcarbamoylmethoxy-phenyl)-amide (phenol of step 6 was alkylated with 2-

chloro-N-methylacetamide).



Exanmple 1

(S)-2-(4-fl uoro-phenyl)-4-oxo-3, 4-di hydr o- 2H pyri di ne- 1- carboxylic acid

( 2- br onp-wWp2e10/@2%99 et hoxy- phenyl ) - am de The synt heti c PproPe@ye7odszed in
this exanple is outlined in Scheme E. SCHEME E Step 1

2- Brono- 4, 5- di net hoxy-aniline WO 2010/Q72599PCT/ EP2009/ 067032 - 74 -

Fol | owi ng the procedure reported in JACS 1996, 118, 1028-1030,

4-am noveratrole (3.06 g, 20 0 mol )_Xmm)_dﬁssol ved in a mxture of

di chl or onmst .

Tet r abut yFa f-ut ‘ Tdeo

was allowed to stl r for 20 m(m-lliltvéﬁjxv-gﬂﬁll)mh)éh‘{llﬂ-emms extract ed wnth
sat ur at ed 5 aquequs sodiumsulfite sol?utl on. The rgani c | ayer was washed
Wi th vat eFhe SMSHe Bipg? s i (S 3Pl SWiinet 8 SR Ly ed and concent rat ed
i n vacuo. The residue was purified by flash chromatoggaphy (gradient 10:1
to 7:3 Hexanes/ Ethyl Aggfate) to g|vr2 Brono- 4, 5- di et haxy-aniline
1.4039(30% of ay 2
1- Bronp- 2-i socyana A
(464 ng, 2 0 mhdl) pN N nl oRaBi Uehne Jt ropghignper at ure.
DVAP (1 eq, 245 ng : Cg_gldl ne (1.3 edg, 0.22 m) wer (ged fol l onwed by
phosgene (1.33 eq; 1. m of a 20®%7sotHiion in t dlstreneY™ The mi xture was
heated to 90C for 4 hours. Upon cooling, the mxture was filtered and the

, 5-¥4PPéf hoxyani | i ne

. . Stepb5 . .
1- br ono- 2-i socyanatag 4,.NH.di r@t h?xy- benzehe( pEeo, quantefot ativeg) as a |light
brown 150il. Step P H

(S)-2-(4-fluorags ) - 4- &hosgénel- di_hys 2H—pyri[gi 2 cayboyylic acid
( 2- br onp4, 5- di et hoxy- pheny1) - ani de ©!
(S)-2-(4-Fl uoro- Hpb nyhre, 3- di hydro-]1_| d'r%'sn 4- one 7 nmg, N, 30 mmol)

from Preparation 20 3 was dissol ved 1R°10 M- of THF and cool e®to -40C
n-BuLi (1.1 eq, 0.12 ml of a 2.5 Msoln) was added dropwi se, formng a
purpl e suspension. This m xture wag allowed to stir for 30 pinutes until
the purple color changed to w ~
1- Brono- 2-i socyanat o- 4, 5- Hil 2t ho ybenzene (1 o\ gds added. The
m xture was al | owed 5 '

roomtenperature ang }fn;)r
with saturated ar@foni
wat er and extracted ML h_eth : Wegeiats yatii c extracts were
washed with brine,Msdri ed™®ver anhydr ous soditim sul f ’ﬁfi |tered and
concensrated in vacuo. The resFdue was purified by flash chronatography

(hexanes/ ethyl acetate 7:3) to obtai I
(S)-2-(4-fluorophenyl) - 4-oxo- 3, 4-di %—%@H pyri di ne- 1-carboxylic acid
(2- br omo-giep1di ME{HOX)NEHDYL)-2-cBOrephe K dRandle 61 %) as a brown oil. M

(ES+) mz 449 (M+ H. In a simlar fashion, the foll ow n% .conmpounds were
pr epar ed: To a solution of I'-(5-amino-2-chloro-phenyl)-ethanone (2.4 g, 14.15 mmo

(S)-2-(4- tﬁl:mefo%e@ttae@wmﬂ aﬁm&)ﬁlct@l Iﬁwa@ 2ddddR¥ bty 8mioh A ReXMbinfieaci d
(2- brono4-fl uoro-5-net hoxy- phenyl)-am de; WD 2010/072599PCT/ EP2009/ 067032

- 75 10 (5.5 g, 11.3 mmol). The mixture was stirred at room temperature for 20 minutes, and then

E g) brzogné)l 4F|Cuoar6t(ri)t(1) h8 %tgﬁ)ﬁ(ejt)l( sa?ur teg aéltje%lup Xlg )3 and %¥26 qhg (oarg]anl((::"itr %9 %(v sI ic acid

(S) - 2- (4- depurated; \ohuhed{w)th&vamren&bﬁnejldhycdb@rmg&,mr filkdrad ardd @achmaydditc aci d

(2- brormS met hox nyl) - am de; .

5(S) - 2- (3 I'P-‘P%P Xeﬁﬁet@af? g3 %Pér ﬁcaapwﬁthsr%qlusyefiﬂ&?%hfamefagtﬁlaw ic acid

(2-brono- E%JQQ/%W 14y %H@E hy(s- aﬁﬁﬁd"lkfjo)rorﬁ('iuzq,%loro-phenyc? ethanone (0.330g,9.5%) as a

(S)-2- é Iuoro pheny1l) - 4- oxo- 3, 4- di hydro- 2H pyridin - carboxylic acid

(4, 5- 1di nedlewseplid- met hyl - phenyl) ani de;

(S) - 2(4§ 9r0|?§ : - gﬁ gtlﬂ-lp&irldlnelcarboxyllc acid

(3,4- 10

Eésl) ﬁl (4- 12?d> a|sasloﬁqnhﬁﬁy(ﬁ)arﬁmoaéebramé-ﬂcthmdrmeﬂﬁb piancthic @23 ¢ chd®omylljia aci d
chloro X

(S - (5B Sty et Y BB 47 B mmopy Phemhaurs vess st eome d (5.

nmet hoxy- 2- met hyl - phenyl) - am de; 15(S) -

2- (4- Fl uor o- pheny1) - 4- oxo- 3, 4- di hydr o- 2H pyri di ne- 1- carboxylic acid (3-

hourmAJhe [ S then 25 quenched
' H diluted with




met hoxy- 4- met hyl - phenyl) - am de;
(S)-2-(4-Fl uoro-phenyl)-4-oxo- 3, 4-di hydr o- 2H pyri di ne- 1- carboxylic acid

(2, 4- di ohDanwy/B239et hoxy- phenyl) - am de; PCT/EP2009/067032
(S)-5-Bronp-4-{[2-(4-fluoro-phenyl)-4-oxo- 3, 4-di hydr o- 2H pyri di ne- 1- car bon
20 y1] - am no} - 2- net hoxy- benzoic acid hyl ester;

(S) - 2- (4- Fl uor o- pheny1) - 4- oxo- 3, 4- di hydro- 2H pyri di ne- 1- car boxylic acid

( 2- br onp4tedipflatioe fmﬁw@ bsyrs Sherequsoshied piyedgitipn ah2 W EtCl and taken to neutral pH

E g) bI? oﬁrﬁ 4Flb gﬁg yl‘;% mlx%ﬁg\ﬁ/%e?xt%ht?% t% d2 chl(PrXIrnlet%lar?ee ar%dt grcgr%é%l yc acid
252- ( 4- Fl orgnrtdie Myexrsyxae)re d;agpe@vaﬂl%aid:rwdroﬁnaldnwbvdu\rn@& Gaeloxyd i c acid
(1-nethyl-1H indol-6-yl)- gu

(S)-2- (4 ?ﬂ%@ﬁ@teﬁﬁgﬁpfffsw igedicgd aresspde-SusificsipniofihracsideeinfBdi i ¢ acid (5
- acet yk- ZCH?BIQ% Rﬁ}h HRk E1OREMR) ka@m @b-eamlno 4-bromo-2- él@)ro-phenyl? -ethanol 0.195g

2- (3- Fl uor o- pheny1l)™- 4- oxo- 3, 4- di hydr o- 2H pyri di ne- 1- carboxylic acid

(2- brono&@7%ﬂasﬂpkmﬁmbxy phenyl) anlde (S) -

2- (4- Fl uog 2 pyhadi 0 1- ylic acid

(2- br ono4; 59/ 067032 - 76 -

(S)- X 2- (4T<|Flasmln@orpdsfan@ﬁlz)mrﬁoaxlﬁo&p@mlmqjhenﬁ):bqhyﬂdld(b s 4, -ocanshoxyl)ic aci d
2- br ono4-
G2 o P aoP SRl ¥y i Gade BN BRbEl erigride NSt & £QHbBRyIand deidgeol
(2- br goo4asber, 0.0t HRLAY | Bidl hafs whhanyel)at ﬁiﬂn@@mp@fa@re for six hours. Water
2- (4- Fl uor o- pheny1) - 4- oxo- 3, 4- di hydr o- 2H pyri di ne- 1-carboxylic acid
( 2- br ono- was- added prsl the mlxmrwwrﬁamd Wﬁh@ﬁg/i? -Tdwicgabined organ{cQytracts were
2- (4-Fl uo i I
( 2( o oD 4&%’ lci‘) r%gt}@ate‘% 3% BHffe ﬁilga pvg gf?gs%dr Yt aH% gnc&?&é?é’d% drncfCifler
2- ( 4- Fl uoredugeld engsdyre 4meiﬁnaﬂol4leﬂuhhy¢irdmebb‘|-ﬂ|a§h clatbmetograply (hox ¥rt®Ac/&di) gafe2 10
- br ono- 5 ano
2 (A vt B e RS R A Bty - e PP P
- bromps5- m@ilﬁqygy 4-trifluoromethyl -phenyl)-amn de;
4- 0xo- 2- phenyl 4 d| hydro 2H- pyr| di ne- 1-carboxylic aci d
(2- br ono- Acp A G hlg i ofehenyBethoxyl-tert-butyl-dimethyl-
4- 0xo- 2- phgRy1- 3, 4 d| hydro 2H—pyr|d| ne- 1- carboxyllc acid (2-brono-4,5-
di et hoxy-pnenyl ) -am de; and
(S) - 4- Br ohv#- Brcnm-@fohlofﬁe{{im&ahatd plomgh giteny Hertdbudd atiBe thyldiihayc mas Ridppyd i di ne-

L2t Doy Rk 5001 DT Y Pl R Dl PR RCS

(S)-2204- Iﬁbu@ﬁu@@h@mﬂ@f—%@%wﬁ 4- di hydr o- 2H pyri di ne- 1- car boxyl i c acid

[ 5- bronp-3- net hyI -(to Iuene 4- sul‘fonyl - 1H i ndazol - 6- yl] am de The
Synt hetl CS Sk B 7 F &4 “ DRNSN W R -0XQs . as ,. HITO-¢ .h, QHIELY .. rpoxy __HQ -bI‘O F
Step 1 3- Whé‘&bﬁfv'i"dhﬁé%ﬁéi'?lhrﬂ%&@'eﬁwu':ap&ﬁl%ﬂﬁn@%ﬁﬁ@é 'y the procedure

reported by Organi'c Synthesis . 3, 660; 5 1940, 20, 73,
2- et hyl - 52-Biremoar(il Hienedbutil: mathgl-m@nil@xymh})l] Gvazhlom-pmmlylaefdna wasgdeacztcchwlthceti c

d (40 th to 0C trit
(1 cq. aomhelt ool S P R PR B i BB PR PR ot | muea
for 135m Pidngsic &to ZvE.2- (@Lf-IFI&dSro?phlaﬁ)de 8-0x6 SH-dhgdiroSXH-b sdiine 1 &alfbbkj‘zlﬁf &1 off and

di ded d the fil |l d t t f
' scarde 2 Bomo-s ?1 (tlert Ebuty& ((ahn\ql\g}?yl-%lanoy\{\gxy) e%yf]-ﬁ&lqoro?prhenyl}-amide.

Step 6  2-(4-fluoro-phenyl)-4-o0x0-3 .4-dihydro-2H-pyridine-1-carboxvlic acid [2-bromo-4-

chloro-5-(1-hydroxy-ethyl)-phenyl]-amide
A mixture of acetic acid (4.5 ml), water (1.5 ml) and THF (1.5 ml) was added to a flask

30 containing 2-(4-fluoro-phenyl)-4-oxo-3,4-dihydro-2H-pyridine-1-carboxylic acid {2-bromo-
5-[1-(tert-butyl-dimethyl-silanyloxy)-ethyl]-4-chloro-phenyl | -amide (0.144g, 0.247mmol).
The mixture was stirred at room temperature for 16 hours. Water was added and the mixture

was extracted with EtOAc. The combined organic extracts were washed with water and brine,



3 days at roomtenperature. The solution was concentrate in vacuo, and the
residue was 10 diluted with 2 m of water and stirred vigorously. The solid
product wae 2hid7esoed and washed thoroughly with col d water/EPdénomdroand
purified by flash chromat ography (4:1 hexanes/ethyl acetate) to give

3-nmet hyl-6-nitro-1Hindazole (436 ny, .5% as a solid. Step 2

3-Met hyl-6-nitro-1-(tol uene-4-sul fonyl)-1H i ndazole WO

2010/ 0725&96CrLEM2809/ {08703 2nd conpgent@tekio ﬁgyneﬁ -unidenroduckt predswro| Rur{fydgomy,

2.46 mmo m o inChl onQ ane a er.at ure.
ovee (5 riby TER MR R S4B P R 43085 P aRABY IR,
chloride [ 3:ar]bo>eﬂ1,c aBIHQDTQ))romd'-hEbhmm-tSL(ﬂ ehydasyatyomsidnyip-asiide (0@82,0OM) as a

t enper at ur e, oyer ni_ght . T?e m xture was filtered and the filtrate was
concent r atBiF Oﬁmvag B4 residue was purified by flash chronatography
(gradignt 9:1 to 4:1 Hexanes/ Et hyl %ngﬁ@gg to give

3-nethyl -6-nitro-1-(tol uene-4-sul fonyl)- i ndazole (850 ng, quant) as a
| i ght br odr{4diyose-pherivhed-exd-g d-dilgydspr2Bl-pyridine-1 carboxvlic acid (2-bromo-4-chloro-5-

3- Met hyl - 1- (t ol uene- 4- sul f ony i

3-Met hyl-6-nitro-1-(tol uene- 4151%1)%1}l shfk % b e (750 ng, 2.26 mmol) was
di ssol vedThdsyhtheB8Oprvkcecdiire netl idthdd cxampieas vutlieeparahemekK. 10% Pal | adi um on

Car bon (200 was added and Ighe m xture was stirred under a ball oon of
hydr ogen overnj'ght. The m xtur@ ough celite and the
filtrate was 'é'f‘lztrspetpqdln 7 edCBur i fS'¥P by _flash

chr omat ogr ap gradient=9: 1 4. 1—Hex-a|=res/ E Acetate) teB give

3- met hy1- 1€t of uene-M¥aS&Hy| FonyY) - 1HAMAREEYDI cr6-YFam ne ,\38.9% as a
light tan crystalline solid. 15 Step 4 F
5- Br onp- 3- net hy1- 1- (t ol uene- 4-sul fony1) - 1H-| ndazSFa—6 yl ani ne

3-Met hyl - 1- (t ol uene-4-sul fonyl)-1Hindazol -6-ylamne (301 ng, 1 0 mmpl) was
di ssolved in 1, 2-dichl or get hane (80 nml) and rret hanol (40 m) at room

t enper ature. #he m @ was heatgd to 8p€~esd then the tetrapd nmoni um

tribronide (1.0 Hg, 8 mgkpwas added SUirdingowas cofdtifiedifol 10
m nutes, and en [ he mxt—u-aLQV\/a rt\|[|f|ned—be{-meen :

was flltered t g

sat ur at edC HUS Qene i ut o h@xarreg yep separ at ed
washed with water, d over “anhydr ous um sul ate Hilte and
concentratied” i n vacuoy The resiHgieSgas pu ied by hc&’%h chr ot ogr aphy

(gradient 9:1 to 4.1 Rexanes/ethyl acetatg) to give
5- br ono- 3- net hy1- 1- (t ol uene-4-sul fonyl) - 1Hi ndazol - 6- yl am ne (280 ny,

73. 7% 0as a white powder 25 St ep SCHEME K

55- Brono- §.] l,fonyl) - 1Hi ndazol e

5- Br ono- 3- fazol - 6-yl am ne (138 ng, 0.36
nmol ) vvasTdascsloimeaxf 2-brobrod4 - dﬂmtoeS uﬁln@hamylammm(d) 8tpgrlatummmol) DvARx e @6, 44

YR e T L R et R S A A T et

room t enpedsatMé®mi,Gr442 rh@dl Snd §dliith ﬂﬁorﬁetﬁb;ﬂ@e (Wi 336y, 302 RAA6H PirHeahiRturd he
m Xt ure was flltered and the filtrate was concentrated in vacuo. The

resi ddé was kfiafedtab 80 {95 6dour Shomitiwra ves spelcd Brieemtierpaduraand pERPUAgREI n to
ive 5-br I PRENARAL eNEh =L |l e

? 150ny, qﬁgag;%dfate (213.'[ ?v e%é as gva§ e%&?:@@t étlb}jllcun e s oé ngtﬁ%xgghm% 'r!;}}ef’gOl%Q

2010/ 07 250 HhcT MER2003/206 POBS dried Over MtSEPy, Bltered and concentrated to dryness under

(S)-2-(4-fluor 4-di.h ridine-1-ca c acid
br pro- 3. U PR e Y B R B A BRI 3RS
(S)-2-(4- flbmn@41@hbﬁy591néﬁhﬁmmfahy1qm@nﬂlhinﬁw(odzglﬁé%)raaaﬁ 68ny, 0.30mml) was
di ssolved in 10 m of THF and cooI ed to -4 C.n-BuLi (1.1leq, 0.16nl of a
2. 5M 281 n¥tcpg FHgms R 45 8 OCHAB AR I fkbenzeitansi on. This nixture
was al | OV*'F&'a%&uﬁéﬂ (5f 2f Wom%o4 @El%t§ﬁqeﬂl@lish fari?h%hﬁﬂflagﬁlﬁe @(Pi(l’ié (F@%rlﬁﬁgl tip white.
5- Bronp- 6-1 socyanat o- 3- net hyl- 1- (t ol Uene- i ndazol e (1 eq,
146 ng) wabicaden)arad atl sl pﬂﬂxltmr(@%bmla} $1(5vmdlot)d)MAPr(0fQ4|8 g1038@amnagl) - 40C,
t hen war ng 9, warm to omt tu and irre urs. The
Feact | on TR P B Rrste I EREC b e SR i i Bromie

sol uti on. tefiperatir fou o Wanrs, kRerdfilkeuté & AT Wi filirateatas compalraxd foatt{eds wi dite Bt hyl
acetate. The conbi ned organi c extracts were washed with brine, dried over
anhydrous sodiumsulfate, filtered and concentrated in vacuo. The residue
was purified by flash chromat ography (gradient 9:1 to 1:1 hexanes/ et hyl
acetate) to give

(S)-2-(4-fluoro-phenyl)-4-oxo-3, 4-di hydro- 2H pyri di ne-1- carboxylic acid

[ 5- brono3- net hyl- 1- (t ol uene- 4-sul fonyl) - 1Hi ndazol - 6-y1] - am de (140ng,
65.1% as a yellow foam 15 Step 7

' ~1 e g 1 I T L Y o



SCHEME G Step 1Carbonic acid 4-fluoro-2-nethyl-phenyl ester nethyl ester
Fol |l ow ng the procedure of J. Med. Chem 1999, 42, 5369,

4-f | uor o-worretoyeyhenol (10.0 g, 5 79.0 muol ) was di ssolPCe®EPRVIDHB3IANd t he
m xture was cooled to OC. NaH (1 eq, 3.16 g of a 60% dispersion in oil) was
added carefully. After gas evol ution c_\e,\ﬁs_ed, met hyl chl orof ormate (I eq,

6. 8ml) was added. The m xture was allowed to warmto room tenperature and
stir for Bohotf- shlorﬁFVeism»an@tpél matbylwaldhetibeizene Od198 g wtaerhitediolid thad wes
anhydr ous s&%lr 3 t a& e tf| | tered and then concentrated in vacuo to give
car boni ¢ At ¢4 le BEEE - et hyl - phenyl ester nethyl ester (12.8 g,

88. 0% asStep30i | (S)-EPFRCAN-ERAYIG-damiod 4-dflyier TH-Dyrigih by Leafborivlid sridtreny|
ester net hyI e4ster Carbnic acid 4-fl uoho 2- net hyl - phenyl ester nethyl

est er (12.r sREPRVEREYY®n 8 mMl of concentrated sulfuric

aci d agd 99kaidP oS- z@muzs;oulslfenﬂf) 213501199@591%@41@@ G065 01391 ot ) 1 1

concentrated sulfuric acid was added sl y, maintaining a reaction
t enper at umel Hi(3ow) W@OddAﬂla‘e"ﬂS@dcﬁMmdiﬂtlh@hWan@ U} B 0nels0.8¢ immely Thgmixtuiour s.

vas v 20y B IS TR EABR o GaBhSo! BT Rlungl QhTRRG GRERBGME " o

car boni ¢ @ailpwds dddud ant e maktoyd wi-siired at -FRE riyd 3(mshend:mtfa>y80mh GSat.( 8.0 g,

SERRTE IR e Gt e T T
was 510i se@ waded Witliveldr o5 eRlRa 8eer(MOSOMd @ndetRRlded dhReQCPubiRafth by

trlbromdeg&é Min dichl oromethane, 8 m) was added. Thé m xture was

al | owed t®a hmma@ogrmm(h@q@@mmhgaaﬁ@s»\?a@ ﬂwrprp@gnsd»@omgmdlhmo%
oD gor o) DRRIAIGEHEAM R THINAC AT S 2R Ml ARG ORGP 1408 ¢ 11 o

vi gor ousl ers were Separa organi ¢ rayer was
dried ove$1%)ﬁswdmlmasfosmd| um suI fate, and f| | tered and concentrated in vacuo

to glve4-1fl . . 08 69 . a red
crystal | i MELSe} : X0-3 44 e Hepyrid drbaxylic ati ;

4- Fl ugso- hm&dlyime@raﬂe@mwpbﬁaﬁh a(n%hd@8 g, 5.3 mrml) was di ssol ved |n
acetone (100 mlz To this was added solid sodi um carbonate (2 eq 34 )

and i odonk® havluatiqmef 2e¢-flaprophenny)- 4-vﬁ%3ﬁrdebxﬂr@r2wa&vraimeombwh§taplﬁ (&t room
t enper at \/, e Was
conbeant o SyBYEEHIL O el Hp i (4 B0 0339 B FPp b P o e
(1.18 g, mbamt adetnitilke)(2 ami) wapalded pmﬂec(potassiutmmﬁkﬁponosulfate 0.064 g, 0.104

52- Fl uor o- 5

1271 uor o- HTAUEHENYRGE (a1 R o e S &l O EMBEraTe, Op e Jou Vet

di ssobygedwhdadded id @t niel AN exhctt @@t FeORE MHe Wi anicl&abialdsacishén with Car bon
(200 ng) was added and the 20 m xture was stirred under a ball oon of

hydr ogen W&t #idgnine. drisd avpidyigp @+ {RisTediand epregnirppdigiyass prder reeeds i | trat e
Was Conce&fe§sa¥eeﬁuﬂ1ﬁ'ca‘ﬁaﬁHﬁh%?es%}u%?y%%%ﬂ %?{él%atggﬁﬁfl?@%&) BREydRheyl am ne

(990 ny, quantitative) as a solid:
1- Fl uor o- @02 kg of/thn avo didstmeohex - (B-flmtmplhenbbﬂzm 4-dihydro-2H-pyridine-1-

2- Fl uor o- 5- net hen Vas di ssolved in
To i of CErpene ey G- BB OREY rR DS Py T i B e (1S eq
0.06 nb) sepe aa:ldleﬂumLﬂlﬁmﬂMbyco;ﬁmage@@ AH-p$3difét] -cArbd4ylid aciPQ%re@but-i on in
tol uene). The m x s allowed to stir at roomtenperature for 3 hours,
form ng a®¥¥h : Elﬁfr)ﬁéﬂ%e m xture was 30 filtered and the

filtrate yag s&ﬁﬁ&?&tf @lt%rb h Loxd-BQ-diR rgliﬁ WARIifH | BB ek ictaRid (2-

di chl or onet hane and concentrat in vacuo gain to give
1-fl uor o- ﬂomécﬁdm%mthﬁévﬁmhmmldbéh@% O(I%WHOhualmﬁhﬂml (¥e) as a

chean o RTSSTEESTLEERROSLORARE o B BB s ol

(2-fl gor Omn&urﬁﬁtah ouiyedat medrh ympehemy I)r-tawindars. Water was added and the mlxture

was extracted with EtOAc. The organic extract was washed with water and brine, dried over
MgSQs;, filtered and concentrated to dryness under reduced pressure. Purification of the

residue by flash chromatography (EtOAc) gave 2-(4-fluoro-phenyl)-4-0x0-3,4-dihydro-2H-



(S)-2-(4-Fluoro-phenyl)-2,3-di hydro-1H pyridin-4-one (95 ng, 0.50 nmol) was
di ssolved in THF and cooled to -40C. n-BuLi (1.1 eq, 0.34 m of 2.5M

sol uti on)woastcadedd dr opwi se, 5 form ng a purpl e suspenPCOEP20A6TIBXE Ur e
was allowed to stir for 30 minutes until the purple color changed to white.
1- Fl uor o- 2-i socyanat o- 4- net hoxy- 5- net h)@l benzene (leq, 90ny) was added. The
m xture was allowed to stir for 1 hour at -40C, then allowed to warmto

r oom t enpeyralking ecarhoxydiciacidd@-biano-2-chipue-§-mThancsd ooy i-ghenyhanide(@d0eg) asi t h
sat ur at ed aggopiauml\ggllgqﬂﬁgogol ution. The m xture was diluted with water
and ext r at¥éd® weth Igy cetate. The conbi ned organic extracts were
washed with brine, dried over anhydrpusnsiedi um sul fate, and concentrated in

1 P an et BorA iy AR L. htasritnye Catborolid Bt O2Zb RO hMERRy Ahei
2- (4- Fkuor o- pheny1) - 4- oxo- 3, 4-di hy%h@%m_%[dedl ne-1-carboxylic acid
(2-fl uoro-5-nmet hoxy-4-net hyl - phenyl)-am de (46ny, 24.7% as a foam M5
(ES+) m zTigrgnthetieprdpedutGsed mpthés ekamp)is suthnesh-Seherpe L2

- (4-fluoro- phepyl) - 4- ox0- 3, 4- di hydr o- 2H pyy i di ne-1 - carbonyl ] - am no} -2 -
met hoxy- benzanilde The ¥$t het {c procedur € used I th\_s_eéli is outlined
i n Schene 2010/ 072599PCT/ E 167 ME H Step d4gst-Butyl
4-nitro-2 hoxy HéRzgare SOpls [ 4ni t ré) 2- méq_' y Hepzoi e qcid di ssol ved
in 60 M THE was ad#€d', 84 g 4- 5 Ydi net hyl ami né) pyri dlm 20 g
di -tert-butyl dicarbonaté. The solution was stirred at roomtenperature for
72 hr under nitrogen, then poured into ice water. The pH of the m xture was
adjustedto@FilOWl i i
di chl or orrbit;Ch%n The of garsitep 4 ayerPwag dr7ed gver sodi up

and conceHgGat‘ed\s cuo. - (g was ch omatg r
5% et hyl acet at € 'igh gxang’ é 10 yield 6 g o or G
benzoate. Step 2terf-bptyl -am' n t hox ZOoRld

4-nitro-2-nmethoxy benzdate was di oIIN/ed H@ effhanol
charcoal was added. The reaction miXxture St rred43§t
under hydrogen at atnospheric pressure for 48 hours, then filtered t$€ough
gl ass fiber paper to renove the 15 cﬁg The filtrate was concentrated
in vacuo to yield 3 g of tert-butyl Mﬁjﬂ) 2- rrethoxybenzoate as a wite
powder . St@p 13t eX-trribietidsilgt-bBMV@ARM Oackt ﬂ@tmm@@m@ﬁéa@me

2010/ 072599PCT/ EP2009/ 067032 - 84 - tert-Buty

4- i sodfanhe asolutien pioxfprpinydding (Wedd I}‘}Le%)é?é@ql}@ﬁlﬂtert butyl 4-am no- 2-

TPL hoxy - RS RiIANhALATORARIAITH Ak £ PRABAIN E1u8he BbF3RLaRATRLS 1
(S)-5- brotmﬂudnde[ahe(rétef(d) 02ng-, phénmmm-)mmﬁ Phedniyole va@hbamgrat ciflue-far=20ar bony

| k - 2- met | te

5. G £ B g Py SaacS. HdichSinen Pty RR R R Bl or o
- 2- et hoxy-thennane v@eL'Slthr&c%dwiﬂUétmrl Rk I\h@%ombme@b@dmb)éxﬁmw@n of
tert-butyl 4- |socry]i)élﬁato 2- met hoxy-benzoate wt

(S) - 217 4-epshed YithbERS dricd @aﬁﬁwétete@m%mcamfﬁmf@ﬁw& odrsrgedused
rocedur

5(9)- 5- bf%%“iet&’?aﬁf%? uor o- h%ﬁﬁ# éﬁ’ﬁl@ e e %?’“ﬁ‘y“d? S e 08
yl k 10 anmgb}vm@mtusw@r@dmmth@nams@p (S)-5-Bronmo-4- { [2

-(4-fluorg d C d .b

1-car bon

met hoxy-

di chl or ones b]@(ﬁl&tl(Wl dsﬂ‘n @mietﬁgilsdyn-veﬂlbmm@:ﬁehm@ pﬁ[@dld 3tyaﬁqeﬁlytmwmlde ansﬂ@ahe
buf fer (pH 7) was added, the_ | ‘%éers ,separated, and the dichloronet hane

renovel i Iugae (fod mFhevas added Raniiaelsiy s disng GhG HLae &) yigles Ag atmosphere.

recrystal Tﬁ@ﬁ&u!&x wb ﬁ&t@eﬂglréﬂ&%péo ethRds: THO@LehY WadtetndVBA §: Fochd Siddle and
dried to give 108 ng of (S)-5-brono-4- {

[ 2- (4-f | usridpeptredisgglvad imdictdoramdihyaiice- BHmpyanddraasd WitedBGY Kda- 1@miln o}
- 2-met hox%r 9%111121 t|e§: 16‘9' zgqueous sodium bicarbonate was added carefully to adjust to pH 8. The

phases were separated and the aqueous phase was extracted with dichloromethane. The



Step 6(S)-5-brono-4-{[2-(4-fluoro-phenyl)-4-oxo-3, 4-di hydr o- 2H pyri di ne- 1-
carbonyl ] -am nol -2-nethoxy-benzam de 20 (S)-5-Brono-4- { [2

- (4-fl uorwophey1y994- oxo- 3, 4- di hydr o- 2H pyri di ne- 1 - car lpOmEPRoAMHTIO} -2 -
met hoxy- benzoic acid (72 ng) was dissolved in 2 m dichl oronet hane and
0.001 nl dinethyl formam de under argon.g;To this solution was added 0.02 m
oxalyl chloride and the solution was stirred for three hours. The sol ution
was t hen eingdvihed crgaheeicxitac® vere dridl (BebIM43, filteradi andamenoraed ®rd1’$llei5$ nideg for 10
m nutes, ¢ concent r at v 0 and 2

i ont or ot g BREeGRIET I Ruieb DN SRRt R FBE BRRDHRH,

0X0- 3, 4- didayatt) gavitt- pbffritﬁhtﬂil}&mﬂ;fl-@ﬁllab@nﬁbﬂylmmw% mt[hegylppﬁmzﬂm g M5
(MtH) 463 30Exan%

(S)-2-(4- 3%8%’@4% ‘e?l‘gf’f)H-)A oxo0- 3, 4- di hydr o- 2H pyri di ne- 1- car boxyl i c acid

[ 2- br 08D- 4rep §hl OF 931 ZaBVH-PXY RSN -aRAENY 1] - am de  The synthetic
procedure used in this exanple 1s outl'ined in Schenre |I. WD

2010/ 072559 PSTHERPQU(20GTEEY silyl-CHagOHENT L2, Stdép’dmﬁllﬂ\ﬁ? Adbipyredindrisonghenol

To a sol utihen - C - B2 nh I n I 0
(150 i) 08T - g13mB03 BMY {LRETAde T it shomy8y 3R ple. s DEBIATD)
an](ctlI am’r;) nlimﬂtafr ah lralm’fdspl&rd 3ﬂlC]InQIII.I‘5 g@s Beamaodt PO °T Hier 2thotirsy Itle:n\gafsledlil ﬁ&toegl aEI’h

ux for two hours 0 r oo an i e
1t at e metGuiaeiatas 0P LS HRRDRalTE et Redtlig visdifiidcar  on
of theor egitkle@ybiclatami ﬂh‘éfe@l”qth@ GileROWad AR foldPARkPurkler %M@éd pressure.
5-am no- 2-chl or ophenol (15. 85 96% as a white solid. 10

25- ami no- Burication of therasidge bh@n&h cmn@togf@ph}tﬁdmhlcm@m@hmm@hmgﬁ 9t gavghenol
(15. 85 g, Y ro Q,y1) and MeOH (150 m) was
added tetzrléglﬁ%’dmmﬂbmgw(%?o‘?n&gée ?@?%%”&4 mol ). The m xture was

stirred atep éom 4-expé datibydro R 8 [ 2 A bipyridingk | -canbdx ¢livexid@sromoSirhthoredd -

bet ween sat ur at ed ueous Na2503 and Et20. The organic | ayer was separat ed,
washed w@ﬁhﬁ?@@%ﬁﬁiﬁt 3 brine, dried over My504, filtered and concentrated

to drypess 3%[4&&&1@@%{%8% %@g@ﬂﬂr%ne Rk tdabeatsiin lSl'f)mthels()@&hQUﬂ Bythbxyash
C

chr omat ogr ap hex: ave 5-am no- 4-brono2-chl or o- henol (4. 38q,

18% as a5W?fthé'% gRyIenusingyhe 2001‘@ lwszéssqptvf Erpudo/ 6e#tad 4-0x96°.4-dibtydie-

32- br ono- ty t ylmnne
52-brom: Sl B LR By SRl GLARLE A SGRIONEDY |

NVP (5 m (Mwdp4Edded ceS|un1carbonate (0. 644 g, 1.97 nnnl) sodlun1|od|de
(0.228 g, 1.52 mmol ) and 2- bronoet hoxy tertbutyl di nethylsilane (0.424 g,
1.97 mmol ). The m xture was heated to 1000 5 C for two hours, then cool ed

to room tmmhaammioﬂ/\aieefbummgadﬁp@b@aﬂw%ﬁq)réﬂaxédure was extracted with
Et OAc. The conbi ned or gani c extracts were washed w wat er and bri ne,

dried over My5b%-Chiore-ghcayl eﬂn%%%ﬁ@émdf%%fé@mélnarly%@yma@ Thpmnoett

pressure. due by flash chromatography
(hex: Et OACF) t%% h%ﬂhﬁ Du@iylf-fide Efld

2- br ono- 5-[ 2- (3- é?thmeJ_t pHedirdt dxpt 3. 4idihardso- Dtpyridintd xoptbodylihiad @-plageyd-ani ne

(0.505g, 789 a wWiite solid. 10 Step

4] 2- (4-br'8 )éy%ﬁl?%l\?,\ﬂ-p%-elil@o%l{}l fat 0- phenoxy) - et hoxy -tert-butyl-di meth
1-silame To a sol ution of Example

2- bromo- 5- [%S) uot}g-t %leﬁv%l in(a);[«? % 4- (ﬁhv(ﬁ %lHoéxyr?dn?et lhge)l( OXVL%I-C%I(?Id 3 %romo-6-

methoxy-pyridin-2-yl)-amide

The synthetic procedure used in this example is outlined in Scheme M.



phenyl amine (0.15 g, 0.393 nmol) in toluene (3 m) was added pyridi ne
(0.038 mM, 0.472 mmol), DVAP (0.048 g, 0.393 mmol) and 20% phosgene in

t ol uene (W028%/a123990. 433 mmmol ). The m xture was stirredPail/RPo@yiot®aPper at ur e
for two hours. The mxture was filtered and the 15 filtrate was
concentrated to dryness under reduced Rjsessure to gi ve

[ 2- (4- bronp- 2-chl or o- 5-

i socyanat o- phenoxy) - et hoxy] -tert -Byut yl - di met hyl - si |Bme (0 155g) as a white
solid, which was usefpndirectly ipltheHext step. S

5(S) - 2- (4- Fl uor(p- pifeny 1) Stepso- §, 25di hydrdeRR pyr [(di B -1 “c&tdpoxyl i ¢ acid
{2- brono-5 - {2 ert-‘%_v’-d m}r\hyl ) - xy]_-4TﬁToro phenyl }
-amide 20 To a Jol ution ')2/ (8H3big62 Phosge
(S)-2-(4-fluoro-pienyl) -2, 3-di hyddtd- 1H pyri di n-4-or@3\§9| 073 g, 0.381 mml)
in THF (3 m) at -78 C was added 2. 5M n-BuLi in hexan&'¢0.152 nm, 0.381
nmmol ). The m xture was stirred at -78C for 10 m nutes. A sol utlon of

[ 2- (4- brono- 2-chl oro- 5-

i socyanat o- phenoxy)Bret hoxy] -tert- butyI di et hyl -silane (.15 g, 0.381

mol) in THF (2 m)\wasNadded and R4 ni xtur e qu.qirre/ -78 C for 30
m nutes, and at rfpomfenperature for QS 30 min s.N gt'ed agueous
ammoni um chl ori de added an ure s extrdcted with Et 0Ac. The

dried over
fthe residue by

conbi ned organi c exfracts werd = wi ph water-tnd Gr 4
My504, filtered andgoncentrat &d 0
fl ash chronmat ogr aphy CHex: Et 0Ac/ 1: 1) gavg
(S)-2-(4-Fluoro-phenyl)-4-oxo-3, 4-di hydr o- 2Hpyr i d| né 1- car boxylic acid

}2-brono-5-[2-(tert-butyl -dinethyl-silanyl)-ethoxy] - 4- chiforo-~ 30 phenyl }

-amde (0.198g, 87% as a white foagg%

6(S)-2-(4-fF uoro-phenyl) - 4-oxo- 3, 4- -2H pyridi ne- 1-carboxylic acid
br ono- 4- chikepi o- 5—Aﬂ1ﬂmvﬁbmnm~ﬂrmmo{phenyl] am de WO

2010/ 072599PCT/ EP2009/ 067032

0o 50 (2 B hotorr AR g s pdingt 4l Giem gl siop 4 heif ectic. <cid G0 Saci d

{ 2- br osD- 21Hed Bio%lﬁe fl@yﬂmm%hﬂ&ﬁl)lﬁidblaﬂyéﬂm@ﬁﬂé@(Y]}he‘}nfimr@ﬁv@s ghraybi 20 am de
(0.095 g, 0.158 in TH m) was added 1.0 M TBAF in THF (0.35 n,
0. 348 mmm)nutthféeWﬁ‘teHWéS Yeelsd §tl¢ the @i x@re wwﬁ@@tﬁ%w@t@ﬁ%ame tHicee hours.
Buffer (p Vas QAG e
conbi ned é(;(grng(}zilrln [0 %ﬁﬁgg}g{agﬁ%%g%\?\%ﬂse ggﬁl\?\%nt%ﬁ Z]\r%ané Br netan(ciir'a? e t(ge{}éle-d]
MySO4, fifotdeyreds @nﬂbta&mmémﬂaaﬁmﬂﬂooomb-pytﬁﬁs&mid@ﬁ geduced pressure.
Purification of the residue by flash chromatography (hex:Et0Ac/1:1) gave
(S)-2-(4-fluoro-phenyl)-4-o0xo03, 4-di hydr o- 2H pyri di ne- 1- car boxylic acid

[ 2- br @po- 4- chl or 0- 5- ( 2- hydr oxy- et hoxy) - phenyl]-am de (0.198g) as a white

foam Ms (MtH) 484. 10 In a simlar fashion, the foll ow ng conpounds were
pr epar ed: tep 2 3-bromo-6-methoxy-pyridin-2-ylamine

(S)-2-(3-Fh 618{1&? g%ﬁnfﬂ 9’6901§o ?—‘édcﬂ %ﬁ) I%Nﬂf 0 mir FRELRNYE G @ci d

[ 2- br onp4- c oro oxXy- et
(S)-2-(4-Fb MpotaﬂhempmytnmedwtmlSL)adHMB Iuyt;thmn@(—l—lp?ydeﬁ &émtml}amﬂnbxml c aci d

[ 2- br ono4- chI ro e Ifo |n st

the al kyl 4P° ﬁpé*eae erﬁﬁ%ﬁlg?{%} ﬁd\é@“’t ﬁ‘&ﬁlgf%‘%ﬁ)a’f%ﬁ%%&c S?Emmo ) s 2068 °
3- met hanegwl °Co Mbe nik @Ry Waes fotred t@wfmn b rodedemphietite, 19PRas Srcd20Q) ;
(S)-2-(4-Fluoro-phenyl)-4-oxo- 3, 4-di hydr o- 2H- pyri di ne- 1- car boxylic acid

[ 2- br omo4diiBRl - I{OEfsmﬁlﬁ@k (PEB D sy dgthan mixiWivge extracted with dicthyl ether.
(1-brono eﬁﬁ@ i I TREMB) .

20(S) -(4-% ono- 2- chI r o- %‘“}%%Z@ﬁ%g?%%&?@ﬁg c?f_éﬁ_(lgézg%g) Eli di E;g(rio 2H pyridi
ne- 1- car wagitiatcalrtp doineph@uofiydtioacéthicoesidiadyy flash chrop@jography (hexane/toluene

2-(4-Fluo hen 1) - 4-.0x0 L hydr o 2bk r,poxyli.c acid
(2" br oo Eersy B L Re b deRb SaRi S PR s i S
2- (4- Bbuostep Bh@lﬂBﬂo}ncﬂ-Q-@@(ﬁvﬁmﬁb’@hﬁm&O—v%myrl d| ne- 1-car boxyl ic acid

(2-brono-_25 4-chl oro-5-hydroxy-phenyl) - am de

(S) - (4- Br oMEODO¢HPSY BRase-p TmethoRyIGEHTS Vﬁ%@ﬁyﬂed&m%t@n AL PP BIRRBYT i di ne
- 1car bOn%ﬂnd@r@%@imﬁ@%ﬁ‘tﬁ’bﬁ%sg@ﬁ@ﬁél&% Re b%c@&'ﬁr@bﬂf st§Pd 8f E;(a%}ﬂé“?' fromstep 6
was al kyldted wi'th net hyl bronpac (‘4- Brono- 2- chl or o- 5-
{ [2-(4-fluoro-phenyl)-4-oxo-3, 4-di hydro 2H pyri di ne 1- 30

car bonyl ] - am no} - phenoxy) -acetic acid; and (S)-

2- (4- Fl uor o- pheny1) - 4- oxo- 3, 4- di hydr o- 2H- pyri di ne- 1- carboxylic acid

(2- br ono4- chl or o- 5- net hyl car banoyl net hoxy- phenyl) - am de (phenol of step 6
was al kylated with 2- chloro-Nnethyl acetam de). WO

2010/ 072599PCT/ EP2009/ 067032 - 88 - Exanple 6




2- (4-fluoro-phenyl) - 4-oxo- 3, 4-di hydr o- 2H pyri di ne- 1- car boxylic acid

[ 2- bromo- 4- chl oro-5- (1-hydroxy-ethyl)-phenyl]-am de The synthetic

pr ocedur evoetn/i7esohi s exanple is outlined in Scheme J. PCT/EBGMENE7032 St ep
11- ( 5- Am no- 4- br onp- 2- chl or o- pheny1l) - et hanone To a sol ution of

1- (5- am no- 2-chl or o- phenyl ) - et hanone (%4 g, 14.15 mol) in dichloronethane
(30 M) and I\/e0H (15 n1) vas added tet gbutyl anmoni unmet ri brom de 10 (5.5
g, 11. 3 o < d -dih vadro-p widies- kicanbex ¥ligrac RN 3mi

and t hen was rtJ[tl oned b t atur at ed aqueous Na2503 and Et20. The

or gani ¢ I%%?%Mﬁ@%d with water and brine, dried over My504,
filtered @a- (qdlmpheaiyem bxo-3lpyditegiso-aHdBfid e ducsbgtie asid (B-brdhw-6f i cat i on
of the reS|Tglue by ?)H chrorrat ograpg% (hex: Et%Ag/ 85: 15) gave

1- ( 5- ami nHEUORY 1%2 1-HPIC pYRs R{PPFCE DM ArSHEN £ @@@2@08%11&@ “Bexye| | ow
sol i d. 5St 8RBk idh @2712’3(% - RS- BBy A- £ Bayar R e Ehn%&?é’i%n tﬂ@pﬁc&ﬁﬂr@éf on of
1-(5-am no- 4 br ono | or o- pheny1)- et hanone (%

met hanol & Hb§Exeapladddtb (VBHM4210. 076 g, 2.01 rrm)l) The mxture vvas
stirred at room WD 2010/ 072599PCT/ EPZE ggﬂ)G?OBZ - 89 - tenperature for two
hours, then quenched by addition of nd taken to neutral pH w th pH7
buf f er. The(Sn2x{4uflerophecieX)-4-acs-8d-dihydio-dHeprilierbtiraaeylicand (2tbeome#bi ned
organi c | ayers were washed wi i d over MgsSHA, filtered
and concentrated to drynef$Hy uri fication of the

r esi dyg bynd ﬂyﬂﬁi&tl@pfé@écﬁ@@ﬁ&g 'i@@ﬂ's\’ex%ﬁ@lé 1Ebﬁ’tﬁﬁéd7m®ch&ﬁé’ .
1- (5-am no- 4-br ono- 2- ch oro phenyl) - et hanol0. 1959 (779 as a cI ear oi l.

Step 35-[1-(tert- bNb | - byl - 80 anyl oxy) -
a solution of 5amno4 2ch|o %ph

To

mmol ) in DMVE )SWaéa | O
1.011 nmol ) an |md§gsz| eI 0 0 Oe@ng 1 OfL?b gol ) .PdFhe mC)(tQJre was stirred
at roomtenper ghe for SIX hO\La:IH§ Water was ad@8d and the ni xt u?Fe was
extracted with EtOAc. The conbined organic extracts were washed with water
and brine, dried over My504, filtered and concentrated to dryness jynder
reduced pressure. Purifi catl on of t he Besndue by flasharchro progfFaphy

(hex: Et OAc/ 9_$¥PHaye

2- br onp- 5- [ 1-Apbsgerte- buty] - di g hyI Si et hyl] hl(\j]'/o- shenyl ami ne
(0.262g, 92% as 15a &l gar ¥il .
41- ( 4- Brono- 2-chl oro-59 %c@wto ph oxy ’L\Bert bu 1 th 1-

si | ane

1- (4- Br onp- 2- chl or o- 5-i socyanat o- phenyl) - et hoxy] -tert - butyI
was prepared from

2-bromp-5-[1-(tert- butyl di met hyI sSCAHENIBRY) - et hy1] - 4- chl or o- phenyl ami ne
using theg20 ‘_ | f > ), Step

62- (4-Fl o'-' X iThyd 2 |n§e§ i di ne-1-carboxylic acid

{ 2- br ono-2-%odo-J-itropnisslt (it g,lzodl mmtobdeQSdhabge(ﬁ@Bbxq%Sétﬂrg),]XarApmjsI(@Oﬁ)e@henyl I
-amd

2- Br ord- 52 P12¢k Bpiss B U fndt Hint @dsghipmoRsanstigie (e 6 8- ny | ani ne
was react gigkoleliin TEF- 2f1{e4mthu@w3s RO kefBixovdiniptdr OpdikdiiihdimAngpe usi ng

the procedure of step 5 of 25 Exanple 5 to give

2- (4- Fl uovas %lrﬁé‘%ﬁytilymh@il&e 3The ﬁltmfdw cgppwmeémhéaqwcah%w@pﬁ wag pyrgfigdo
- bromo- 5 B)[ ﬂasiltcﬁformé?dgré/ﬂhyqll W&Xhesﬁi‘[hﬁ%’de%}o Elrvpi jrlletﬁoy&h ﬁfeﬁlyﬁlﬂfﬁﬁ%h ly.

-am de
62- (4- f umtro-bph@myi% T2, 6% 673 ada gellopdenyst2iHnpyoeliddi ne- 1- car boxyl i ¢ aci d

[2-Dbr 361) Step 2 1-Methanesulfonyl-2-methoxv-4-nitro-benzene

di pet hyl -si | ane

2-Methoxy-1-methylsulfanyl-4-nitro-benzene (797 mg, 4.0 mmol) was dissolved in methanol
(10 ml) and acetonitrile (10 ml). A solution of Oxone (1.5 eq, 3.7 g) in 8 ml of water was
added and the mixture was allowed to stir at room temperature for 4 hours. The reaction

mixture was diluted with water and extracted with EtOAc. The combined organic extracts



chl or o- 5- (1- hydr oxy- et hyl ) - phenyl] -am de A mxture of acetic acid (4.5
m), water (1.5 mM) and THF (1.5 m) was added to a flask 30 contai ni ng

2- (4-f 1 uowo-2ptoarTgsby - 4- oxo- 3, 4- di hydr o- 2H pyri di ne- 1- car ipoXyHPR@9AGT0A2
{2-bromo5- [1 -(tert-butyl-dinethyl-silanyl oxy)-ethyl]-4-chl oro-phenyl}
-am de (0.144g, 0 .247mvol). The m xturg was stirred at roomtenperature
for 16 hours. Water was added and the r% xture was extracted with Et0Ac. The
conbi ned wegardishedexith bines duied evenasthyddusisodiumet Bate aHttrdsk dndeoncepated in

2010/ 072599PCT/ EP2 09/.0670 0 ed a

concent Sl [Lie Y RL U Gapy r BRsielY o RPN R mec bt B 8 MPusn

chr omat ogérggahiying EilﬁlAc) gave

2-(4-fluoro- hen 1)-4 o>ﬁ) 3, 4-di hydr 0- 2H- pyri di nel-carboxylic acid

[ 2- br onp-2ALR eshanesulfogylsd-giel AIENYVIMAAAY| ] - ami de (0.082g, 71% as a
whi t e fjoaml\/[éﬂ@n@i\ﬂﬂd}lyﬂﬁﬁret&%m%dme dak ﬂreﬁar%&'gfl %dﬁ@tﬁﬂ%@l 4-0 Xx0-3

,4-di hydro -2 Hpyri“dine -1 -carboxylic acid (2 -brono -4 -chloro -5 -

met hanes untbagdsulieryhimethonydenitrphenggnetipléaviog ﬁﬁdﬂf@@d\ﬁ@ ofistep Siofh Exingle@xanpl e
is outlined in Schenme K. 10SCHEME K Step

12- Br ono- 4- chl or o- 5- net hyl sul f anyl - phenyl ami ne To a sol ution of

2- br ono- 4- chl or o- 5-i odo- phenyl amne (0.573 g, 1.72 mol) in dioxane (10 m)
was added Pd(db 3 A 0.2 5 X nt phos (0.249 g, 0.431 mol),
Huni g bas¥ &8t hoxi de (0.133 g, 1.72
nol ) 1oThmsraSbgﬂatntafoe1 %érﬁéﬁésuhs@@dm%o%@béﬁzww& ﬂ}g@m&t bylREctiFn¢lryr e was

cooled to roomtenperature and pH2 buffer was he m xture was

ext r act edmghenresEf@nt 3-ragiboxyHhcapaminsaritiophpagine foliapang thgereceders 18 stein oh

wat er a”gEPJIﬁ g3 dried over M504, filtered and concentrated to dryness
under reduced pressure. Purification of the residue by flash chromatography
(hex: Et 0A8t7 53) (Sp2-¢4-Aubroariwnyy-dhuixor3ot-BihgeiolAH-putidincyicarboeylwd @d 2e (0. 229,
509% as an 0|I 2% St e ) ) L
21- Br onp- 32BRFeFG4S HEP GO 4% nyl - benzene To a sol ution of
2- brons- JQL LfroPo- léﬁblid‘ @mdlh P@QH i@_yﬁ“dﬁﬁ 1c&hrBdkyle afd 326romRY) i n

t ol uene 4(359m was gg%ﬂg pyri |ne}IQI 0. 515 r%”r%nl) isDI\/AP(O 048 g,

0. 396 mmmythaw@ulf@% pHeb@tyepheRyl éma@n\éasmepzw Oy reaqhion 364 isAsynatoFhre i xt ur e

was stirr J.trate
was concellriljltgt rh g%eggﬁét}?l gﬁgﬁg(g %E%I{e%tﬂl&? 2&%@% r8;p @%&%%ES??@%%@Q’? 217032
- 91 - bréwne follohingtbe Brocsbryafkatpo? dfBremnipyd 3ul f anyl - benzene (0. 095g) as a
white solid that was used directly in th ext step. Step
3(S) - 2- (4- Fl uor o- pheny1) - 4- oxo- 3, 4-@—%@&%— H pyri di ne- 1- car boxyl i ¢ aci d
(2- brgno- 4esml-(am:1u&orm%ﬂm Skbb(f)éw&hﬂd[l@%ﬂ-bvr@dﬁléjB—cat@oﬂ-ﬂloaacmbbﬂrblﬁﬂ-SOf
(S)-2-(4-fluoro-phenyl)-2, |hydro 1H-pyr|d|n 4-one (0.065g, 0.341mmol) in
THF (3nml) was added at - 78CH OXyh-H1IE pylibienylkamigle) 5on, 0. 34 | mml ) .
The m Xt ufe, WAt gnr '&@(ﬁlr@ﬁse Y@&sféyam]@m Bufin&PhWchofle of above isocyanate
(0.095g, 0. 3¢ ? 2ml) was added and the m xture was stirred at
aeldHadded and
as washed with
Purification by

= n

@t rt for 30 m n.Sat Nogmmoni um chl or i d
t he product extra(gt@@wvith Et@ 3X) Bup 22Xt ract
water, bri :
fl ash chromat ra h hgé 5}3&5 1:1 gave

(S)-2-(4-f1 uoer@q 3, 4-dohydro-2H pyridi ne-1- Qa{i oxyI ic acid
(2- br onp- 4- chl or 6-5- met hyl sul f anyl - phehy1) - ami de (0. 130g, 4 as a white
foam Step 42-(4-Fl uoro-phenyl)-4-oxo-3, 4-di hydro-2H pyri di ne-1-car boxylic
acid (2-Brono- 15 4-chl oro-5-nmet hanesul finyl - phenyl)-am de To a solution
of 2-(4-fluoro-phenyl)-4-oxo-3, 4-di_hydro-2H pyri di ne-1-carb 1@ acid (2-
br ono- 4- chl§£ 5 5- met hy| sul@ny! - phép) - anj de (0. 070 oy 0. [49 1) in

met hanol ez—ngo—g-asd a

eN Hassi um

per oxynonoBhdspertee, 64 g, 0.1 | ) d wate ). Fhe m xture was
stirred at room tggrpenature F urs V\g\’ s @d and the
m xture was extracted v th Et 0OAc—The ni &Téxtract was d with water

and brine, dried over Mi#¥B4, filtered andoconcentr@t&q to ss under

r educed



pressure. Purification of the residue by flash chromat ography (EtOAc) gave
0.020 g and 0.021 g of the two diasterioners

2- (4-f 1 uowo-2ptoarTesby - 4- oxo- 3, 4- di hydr o- 2H pyri di ne- 1- caPb®AmRPRE00/06TH32I

(2- br ono- 4- chl or o- 5- net hanesul fi nyl - phenyl)-am de as white foans. 25 Step 5
2- (4- Fl uor o- pheny1) - 4- oxo- 3, 4- di hydr o- pyri di ne- 1-carboxylic acid
(2-brono-4- chl oro-5-net hanesul fonyl -phenyl) -anide To a sol ution of

2- (4-fl uoro- phenyl) 4- oxo- 3, 4- dlhydﬁéiﬂﬂﬂﬁﬁlldlne 1-carboxylic acid (2-

br ono- 4- chl . 0.050 g, 0.106 mml ) in

met hanol d oxone (0.131 g, 0.213
mol ) andFelRingiig (10 plocedyre rePoeBth JACS 2008, K9S 1 BI02 [ 2-edloat-nitoarikdle (UEr @t ur e
for two hours. \Water sﬁg&ﬁzﬂ and 2&5 nlxture was extracted with Et OAc.

The or ganl®V 8%k eernid 2 Gil-tnl St @nd Bty eeridgF-e ddol et OB 4,

filtered @i%l&@@&@ﬂlﬂ‘ atee, o8y B8 Ul“ﬂﬁﬂ) Wa%%@&ﬂarﬁrtﬁéﬁl%&@m wdhedtbERE 1 on

of the residue by flash chromatography (Et0Ac) gave

2- ( 4 fl uo]f?dl plEemight. AUpxocoling, dichigpekture Mas dilyigl sathoyaoz 28¢ Iyl R00d/ 067032
rHQX

(2- br ono- ﬁ“eqﬁpglr‘lugﬁ%%@tghﬁhéego'ﬁ‘?%%%/?rga‘ﬁc RS Ta O BO S RS WA e f oam

M5 (MtH) &Ofte, filtered and concentrated in vacuo. The residucExasmulri€ic® by flash

o s R kA P L N ST RNl et e hpswddiffes used i n

this eyanpiffotomc@ibbnRHe (IN32CHEMR) bs a yelldWEME L Step
12- TrlnethyIS|I I-ethanesulfonlc acid pyridin-3-yl nmethyl eneam de 10 To a
sol ution rquaetpgdphgnylaping? mopl ) and 2-

B

m xt ur e wasitheadrecth@dtbenedne wxing e (F0cddorerf stepiSng Eaabelar3- St ark trap. After

cool i ng, &0 % aque us sodlun1%|ca5bo ate was added, and the m xture was
extracte 3%%%@8—%?%%%@@ extracts were 15 washed
with i nefsodydnad-1- N@ﬁ}'é%)lrmﬁhblbﬁfeﬂ@l BEFROREENEFAEEBY feletn)T8 Shcth@yunder

reduced pressure obtain crude 2- trlnethyIS|IyI-ethanesquonlc aci d

pyri di n- 3-yfroreipethiesidans o'g thfosgaps il wins thg peesedire € stery 6 OAEx#@plpext
step. Ste
21-(2-Tri§ethylsiIyI-ethanesulfonyl)-2,3-dihydro-lFL[2,31bipyridiny1-4-one
To a sol ubteph 0ofS)2-Hrklnebkphesyl)-Hoxet3¥adibgdof dhpgriding-di-carboxylic acid (2-

pyridin hy ene 20.toluene (4.5 nL) was added
Danlshefg@é S ulm.@X¥%qhgiﬁﬁ——gug&%ﬁﬁﬁ}ﬂgﬁﬂer Ar atmosphere. The nmixture

was heat e@)at4r@hdrgphby)- %XGBml-ldlﬁﬁdromﬁpW1ﬁ@%aﬂw§yIchWQ$r©MO ypacuo and
t he esi due mas di ssol ved in dichl oronethane (ca. 10 nL) and treated with 2N

HCl (ca. Methpry-4igluasomeiylhienyl)audgtizousrashiremopecyrierarec iRy -ladded
careful ly 5 t aqueous
phase masnggfgg%Méhb&%mﬁ@%?yﬁﬁoﬁgﬁ@?ﬁgggﬁﬁ%gz§8@g@%jﬁ@p%ﬂﬂnhhﬁm

2010/ 07 256PEHeER2O¢ 673 Rp-7 FExampdbi ned organi ¢ extracts were dried
(Na2SsO™4), filtered and evaporated tq dryne under reduced pressure.
Purification of the residue by flas%-ggﬂ&égcgraphy (gradi ent hexane/ et hyl
acet ate) gays3-2-(4-Fluoro-phenyl)-4-o0x0-3.4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-5-

1-(2-trinmethyl silyl -ethanesu] fonyl) 3-dj hydro- 1H-[ 2, 31bi pyri di nyl-4-one
(322 ng, 40 %overall). 51%ﬂ@ﬁQgé%ghﬁﬁﬁ9§kglgﬁgﬂkﬂgéé1pyrldlnyl 4-one To a
sol ution pfe synthetlc rocedure used i i this example is outhned in Scheme P

1-(2-trimethylsil P et hanesul fony1l) - B di hydro- 1H[ 2, 31bi pyri di nyl - 4- one
(106.1 ngy, 0.31 nnnl) in DMF (0.5 nL) was added cesium fluoride (153.5 ny,
1 0 mmol) under Ar atnosphere. The m xture was heated at 90 C for 2 hours,
then cooled to roomtenperature. Acetic acid (0.062 nL, 1.085 mol) was
added, and the mxture was diluted 10 with ethyl acetate and filtered. The
filtrate was taken to dryness under reduced pressure. Purification of the
resi due by flash chromat ography (dichloromnet hane/ met hanol 95:5) gave

2, 3-di hydro- 1H-[ 2, 31bi pyri di nyl-4-one (51 ng, 93.5 %.




Step 44-oxo-3, 4-di hydro-2H-[ 2, 31bi pyri di nyl-1-carboxylic acid
(2- br ono- 5- net hoxy-4- net hyl - phenyl )-am de 15

2, 3- D hydwo-20t4/0725981bi pyri di nyl- 4- one was reacted w th PCT/EP2009/067032

1- br ono- 2-i socyanat o- 4- net hoxy5- et hyl - benzene using the procedure of step
3 of Exanple 1 to afford 4-oxo-3, 4-di hydro2H-[ 2, 31bi pyri di nyl-1-carboxylic
aci d (2-brono-5-met hoxy- 4- met hyl - phenyl’)y-ani de, M5 (M+H) 417. 20 In a
simlar fashigp, the followng conpopundscye errepared:HsC
2- (2- Chl or o- plpeny1) - 4- oxo- 3, 4- di hydr o- 2H—pyr|d|ne carboxyllc a

ﬁhd

(2- br ono- 5- 0Xfarfir Met Neayl ) - ani d 2

2-(2-Fluoro y -FAT oxd - di hy'§p 8- 2H i ne- ﬁtceg.abox acid

(2- br ono- 5— : hox|¢i-o4- phemysAPEaNy Z5Exanpbec9 0o

(S)-2-(4- %huoo phenyl)l 4- dxo- 3, 4-di hydrlo 2t pyri di ne- 1- ¢@y bexylic acid

( 3- br ono- m?t:n Xy- pf pdirrcg- y1l) - am dé&Ht 3T9e nt hetic pr 6cedm1e used in

this exanple is outI ined in Scheme M WO 2010/ 72599PCT/ EP2009/ 067032 - 94
- SCHEME M St epHl®; AngHo- 5- br onp- pyridin-2-ol To a sol ution of

6- am no- pyridin-2-o0 45 4 mmol) in gl aci alH;6get®ld; aci

added brom ne (2.33 ¢

) was 5

stirred forSe®%*gi nut B hen wa
wi th ethyl pagegtit e.~tesconbi ned
dried (Na2504), fi d and g

6- ani no- 5- br ono- py®titdi ®~ 2, ol ).

23- br ono- 6- et hoxy- pyri di n- 2-yl am ne To avsol uﬂ"z)n b(f;H
6- am no- 5-brono-pyridin-2-ol (1.0 g) in (30 ) was’ addedFat 0 CO0.5M
pot assi um bi s(trinmethylsilyl)amde in toluene (11.7 niL, 5.83 muvl) under Ar
atnosphere. After stirring for 10 msuoMeME pdi net hyl sulfate (0.64 nL, 5.26
nmol ) was added 15 at 0 C The m xture was allowed to warmto room

t enper at uPED 15 BEONAC dycthgxy-2mitEbenzensnal two hours. Buffer (pH 7) was

added an | ani c
sl S A B S O @% O e L el B R B et e
t o dr yhesmmoPurisfsicvdy nddedad atsheed edutdnef byndeh?aahd citmooavat QG2 aphand acetic

e T e e

3- Br ond- 2this aay aaaditnét Wik hawky apyéitdicie w&@Silélliﬁ[é&feedTlﬁt}’cd’nﬁﬁﬁ?dd @aned
3- br ono- 6- net hoxypyri d| n-2-ylamne with phosgene using the procedure of

step 2 of ESR&RNIcE dried angy anbiydony sslygpenifapitiordeed ogxEcntrgel in vaeyg, T

4('S) - 2- (Areligtongs &9&5&1’1}&6 f?’orﬁ)éfhaﬁoﬁo glvlaﬂ%rgmgli'ipﬁfnﬁe‘iiﬁd}? 2laiE8RMxki ¢ acid
(3- brono-6-net hoxy-pyridin-2-yl)

(S) - 2104-(IBU6fp-00HE My yeUovoysBls4- di hydr o- 2H- pyri di ne- 1- car boxyl i c acid
( 3- br ono- §te et holx s prepared by reaction of

3- brono- 2=
(S)-2-(4- fBu@h@4mn@ﬁmth)ox? ,23ndd)-lby1¢h’e@e Oﬂ'fﬂ)glaﬁmtﬁmé})masdﬁmrﬁdm@temt egedur e of

step 3 of
P 691 g) and tetrakls(tnpgenylphos&me)ll)%ﬁlHle(O) (0.125 ¢q, 3.61 g) were dissolved in

dioxane. Isopropenylboronic acid pinacol ester (1 eq, 4.7 ml) was added and the mixture was

15 heated to 100°C overnight. Upon cooling the mixture was filtered through celite. The filtrate
was concentrated in vacuo, and the residue was purified by flash chromatography (gradient
9:1 to 1:1 Hexanes/Ethyl Acetate) to give 1-isopropenyl-4,5-dimethoxy-2-nitro-benzene
(1.59¢, 28.5%) as a yellow oil.

20
Step 3 2-Isopropyl-4.5-dimethoxv-phenylamine




(S)-2-(4-fluoro-phenyl)-4-oxo- 3, 4-di hydr o- 2H pyri di ne- 1-carboxylic acid

(2- brono-4- met hanesul fonyl-5-net hoxy- phenyl)-am de 10 The synthetic

pr ocedur ewvogetn/i7es9hi s exanple is outlined in Schenme N. PECHEMBINCBBED

12- Met hoxy- 1- net hyl sul f any1l- 4- ni tro- benzene 2-1o0do-5-nitroanisole (5.58 g,
20.0 mmol ), Pd2(dba)3 (0.025 eq, 457 ng), Xantphos (0.05 eq, 15 578 ny),
Huni gs Base (1 eq, 3.48 m) and sodi um'ethanethiolate (1 eq, 1.40 g) were
di ssol vedlﬂwpfﬁﬁﬁn}'l%dmmthme? nigre-tienzeme (H46ong €10 unobwessriigghtved p¥hmtebl i ng
t he mxture teredt ta The fil rated in
vacuo.  TheedER alisohEE R e T b b BobEho L h Rl e EETE o B
Acet at e) ltnikt@b wes 2ti@Rl iiehsya Ballveoh bfhﬁlibiealﬂy/&ﬂﬂght NiTh¢ m;bmmaltér%dﬂagugtﬁs. 3%
gi K‘/E%/ﬁl’;llrl%\évllﬂclt St ‘lralgle%g%gtgfatgf?@?\%g%ﬁg%% residue was purified by flash

2- Met h@"Ycl&oﬂ@&)El?‘# R4t laﬁé{;ganés/ﬁi ?I’Rcé?ﬁ@)zt%%e(i%%@l 45 QiR was di ssol ved
i n met hanol acet oni sol ut'i on of one (1.5 eq,
3.7 9 |np®n]yﬂ|a1rme %Q@&W)eﬂ@dé@h@lhd the mixture was allowed to stir at

room t enpgr, @%ure 1f R % Qt8-%-§o rl-!);ﬁ- r?&gﬁéﬂ%x rﬂeﬁ%elﬁre was diluted with water
and extra acts WO

2010/ 0725 WaCdnate2D39H10H YIOR 2- dim&mxy-mmewmhmbawdtﬂy rbadtioe pfﬁ-ﬂﬂo@fbp@kﬁer
anhydr ous godl umsulfate, .filtered angﬂﬁonce trated i n_vac

o Sl SbHeay Giide wiiep s dnUSREE Moatn sBrsos Lo ESadaiel oy
crystapligepsol i@y 25(&%030 frdMehases s fomils-SHIRIMN Y- Ry liamtiae- S

4- Met hanesul fony rret hoxy- phenyl am ne Was prepared by reduction of 1-
met hanes ulséR pcloxy=phepyl}-amidgenzene fol | owi ng the procedure of step 5

of Exanpl g E“‘ §§Bﬂo feyanahgida Meabaneal (anxds An iBLhexy: s @%@@ﬁctl 0

4-1socyanato oxy-benzene was
of 4- nethandsudrd- meyﬂan@bhmfoMowhgrthé pnmcﬂmemﬂsltepp}mfsfgemla‘ bl | ow ng the

procedure of step 6 of Exanple 3. Ste
5(S)-2-(4-fluoro-phenyl)-4-oxo-3, 4-&4—8&'@%1—3&—1- pyri di ne- 1- carboxylic acid

(2- bnegno-4-net hanesul f ony1- 5- met horymphenyd) - am de 15
(S)-2-(4-1l uoro-phenyl)-4-o0xo- 3, 4-di hydr o- 2H pyri di ne- 1- carboxylic acid
( 2- br ono- Bhariagonkerd SIPRBHYNS 15T Al PEBX). ‘ﬁ‘lﬁl@H%ﬂP picy giedfernpated peshomadn Bie

reaction n syl
(S)-2-(4- @Flﬁ”ﬁv}d -p%ge%yf?&?’jegg %Qﬁ@ﬁ H} pyr| n4- oﬁ%m? gl\?mefr?gde% Ejea%sr ocedure
of step 701wforﬁxacrpfthe£;onﬁmmmsloefFﬂzﬂnulaI

20('S) - 2- (4 Fl uor o- phenyl ) - 4- 4-c - 2H: pyr.i di ne- 1- carboxylic acid
( 2-brono et hnvy 4-trifFfS '-_g.an._:-.:___;.-._.--, H%IZ%—IW—SW%
pr ocedur elﬂ;g eaty this m(arml e is outlined in| % Mift.q WO

2010/ 072549PCTNEEYOWO/ 067032 - 97 - SCHEME 0 S2@f%
12- Met hoxlacdespi t ro- 1-tri fl uor omet hyl - benzene | F8bYowi ng t he procedur ¢
r epor t ed| MagueAfith €03 125, 12502, 2-i odo-5-ni 0séani sole (2.79 g, 10)0
mmol ) pocopper(l) 1odide (2.2 eq, 4.19 g), and pottasiumfluoride (2.2 eq,

1.28 g) WeK&ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

25

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%




5 dissolved in DVF. ClF2CCO2CH3 (4.4 eq, 4.7 mM) was added and the m xture
was heated to 120C overni ght. Upon cooling, the mxture was diluted with
wat er anawadizetomybsset her and filtered through celite. TheCrmpken®e0dz gani c
extracts were dried over anhydrous sodiumsulfate, filtered and
concentrated in vacuo. The residue was (ij_ri fied by flash chromatography
(gradient 9:1 to 1:1 Hexanes/ Et hyl Acet1 e) to give 2-nethoxy-4-nitro-1- 10
trifluoronethyl-benzene (1.13g, 51.1% as a yellowoil. Step 2

3- Met hoxyThe ilngieﬂieuts ronentbhedaind gydnahitaiaising a solvent such as methanol. The

3- Met hoxyz4-tri.fluoronet hyl -phen .reaed reduction of

> ot hoy DAttt eq pe RERy 1A B BB B RE Due STk of ctep 5 of
Exanpl e 3confioand)34it sogpadciattdvlomhidie: 1-tri fl uor omet hyl - benzene 15
4-1socyanat o- 2- met hoxy-1-trifl uoronet hyl - benzene was prepared by reaction
of 3-nmethoxy4-trifluoronethyl-phenylamne with phosgene follow ng the
procedure of step 6 of Exar-rQomesm@nfcm(halAdmlnlstratlon

(S)-2- (4-Figtmhmtpheny1) 4- 0x0- 3, 4-di hydro 2H pmaiinpe- 1- carboxylic a¢id (2-
br ono- 5- etthexyaedrd f | uor omet hyl - pheny1) - am gdd.0 20
(S) - 2- (4 Fir@icaciheny 1) - 4- oxo- 3, 4- di hydr o- 2H pyx3 gi ne- 1- carboxylic a¢id
( 2- br onof SoditfREReXYe 4- (1111 Uoromet hyl-phenyl) {3 g€ was prepared from
4-isocya TOXYy- Lt r| TI uor one[ hyt—= Uenzel o
b 29 ATy PO e ¢ o

1\ N H B +
ICII_yJ_)'L,O ul Il_yul U= J_I_I'}J Y I T UTr'TOwW Ilg L 11T
D ! 10.05

pr ocedur Pr'Q Vi parghen,
25( S) - 2- (ALaRp Wa:%u%ﬁen%lq_a_wmdm_; ine-1- iclacid
( 2- br ono}- Serbit ?%Wﬂtﬂlt)rﬂl uor onet hyl - pheny1) 1487 8e  The synthetic

pr ocedur gVesget K (VandesbileGahpl e i s outlined in]| Sthene P. WO
2010/ 072pBIgR@nEEP2009/ 067032 - 98 - H3COH2 NOPNDB3SBmEp 1 Step 2Step 3 HNG3
001 PBAPH @olbtihgsCH3 C) CH3CH3 0, CH3CH3 SCHEME). PmgSt ep
11- Br onof 515§né1wa§§rhoxy Z-nitro-benzene FoI'T oW RGotBEniPr oOCedure of J| O g.
Chem 1960, 721y 4-Bronmoveratrote (16.28 ¢, 75.0 5 nmot) was Stowy
added to [ (122 m) and acetic
aci d (365ﬂiﬁlhn€1;s ‘%Hﬁg}%ﬁ%sgfén%igéeg% %&E%%ﬁlﬁ%ﬂélélg%?%% aﬁ’lﬁlilﬁsut?aglbl\?vas stirred at 15C
for one hour, then was was dil utRoememhFaatuditioand extracted wi th di et hyl

et her. Thﬁlgﬁ:aﬁaitned organi c extracts were dri ee, exewt.anhydr ous sodi um
sul f at e, Abth&e%@@dl@ﬁd concentrated 1n vacuo. [peskesidue was crystall i zed

from et ha@&um e VE T Drom) 4, 5-di met hoxy- 2- T BENERGC 10 (13 144q,

g? ?Os/oﬁﬁ? Whier fOr njgcto “"lim,f‘”“nmn o [100mi
- gty L=, I urmmctiry LILL L B" Al A2 A V5. %1 } A ¥}
n

1-Bro 45d|rreth 2-nj.tro-benzene (6 5 t.assi
oar bonat eTRaACHYC Igraheng s digsg IVF&%WE?M B adior B aupone ol Gy
(0.125 edyfs3dfiin aﬂorva%r@thtéh a8@auath dtiritl @4ANR thd SARIARSHIB OTIRN SRl

pi nacol ester (1 eq, 4.7 m) was added and the m xture was
made up to welght with the remainder of the water for injection, filtered through a 0.2 micron

yi
of Evarml o 2 Evam e

AP T O~ e AN RN o 1

' N

membrane filter and packaged under sterile conditions.

15

Suppository Formulation
Ingredient Y% wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

20 The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.



15 heated to 100C overnight. Upon cooling the m xture was filtered through
celite. The filtrate was concentrated in vacuo, and the residue was
purified WwQ 2bicagbsoehr omat ogr aphy (gradient 9:1 to 1:1 Hexarepsdozwobyb2
Acetate) to give 1-isopropenyl-4,5-dinethoxy-2-nitro-benzene (1.59g, 28.5%
as a yellow oil. 20 Step 32-1sopropyl- 11015_- di mret hoxy- phenyl am ne WO

2010/ 072599PCT/ EP2009/ 067032 - 99

-1-1sopropenyl-4, 5-di net hoxy-2-nitro-benzene (446 ng, 2 0 nmol) was

di ssolved in 50 m of nethanol atTopomhiémmberat ure. 10% Pal | adi um on Car bon
(200 ny)| wagedichted and the m xture was stirrefdGeamer a ball oon of hydrogen
over ni ghf ActiReompstety € was TiTtered through cephie. The TiTtrate wag
concent riag et dyn vacuo, and the Tesidue was purhfied by frash5
chromat o &é’é}]y (AT Hexanest Ethyt—Acetate) to[grve

2. P HEP T Il AU NPT B S Ao YT o Y20 2 COA oo o + on 3 [l
I SOpro m‘-ralu .lx,u et noxXypreryramhie(<soany; J‘g. o/—aS—a tal—otr—sStep
41- | Socy C’]; ‘91i caoanraonvili- A4 E._di met hovvw-henzon
at =—1SOpFopyf—4——aHetnRexy—-behRzeh

1-1socya qt’??-aﬁ-lmcnpr opyl-4 5-di met hoxy-henzen s 10as prepared by reactli on of
2- i sopr opMichybpaipldt hoxy- phenyl ani ne with phosBédAe fol |l owing the prdcedure
of step RPopylpembphe 1. 10 Step 0.05
5(9S) - 2- (ABHAUbnRIgodiedigxyAnsxrR) 3, 4- di hydr o- 2H; pii di ne-| - car boxylic |acid
(2- isopwapyl-4, 5-di met hoxy- phenyl)-am de q.s. 100
1- 1 socyanat o- Z-1 sopr opyI-4, 5-di nmet hoXy- benzene wasS reacted wth
(S) -2- (4- A1 @@Mﬂ&;exgerggv%e?,ya% S5t QY dnld Heled 1P uf AlLWANGirhiRE A
procedure of step 3 of Exanple 1. Exanple 13 15Formnul ations
Phar maé e usufcaentppepdy at wansatfabputd@f € vethgn fdded svithougorewstismgap emubiipihat ed
as shown 11 n thIel foldl oe\l/%/i n[g Ta I(Zs. ;bAcHO\()e ingredient” or "Active conpound”
as used i ﬁlg’feﬁée Fafldedetag ne 18y reof the Compounds of Fornula I.
Conposition for Oral Adm ni straNaahSpiagFeegmiondo Wt . /wt . Acti ve i ngredi ent
20. 0% Lact ose 79. 5% Magnesi um stearate 0.5% The i ngredients are m xed and
di spensedS§\i%b 2USHRLTISRENS 9AT SRRIGE AI9BLALOR Y Vg0 8 PEFFENGITE VL S3RAUBd tiSul d
appr oxi ”91%1%‘ ed %tﬁkal\%?fak/)fmﬂﬁﬁeﬁ%ﬁs. TRBARN RG] %ne@'y%nf%ﬁ’l”fh%t@&r ation

en l81/ O wt./wt.

I ngr edi Active ingredient 20.0% Maghesi um stearate
10 ingredients such as, for example, microcrystalline cellulose, sodium carboxymethylcellulose,

dextrose, and the like. Hydrochloric acid may be added to adjust pH. The nasal spray
formulations may be delivered via a nasal spray metered pump typically delivering about 50-
100 microliters of formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-
12 hours.

15 Example 14
Intracellular Calcium Flux (FLIPR) Assay

Compound and Reagent Preparation

Stock solutions of compounds were prepared from powders as a 10 mM DMSO stock
solution. These solutions were stored at RT during the two week period of these experiments
20  to prevent freeze-thaw of the DMSO stocks. The DMSO stocks were added to the
appropriate assay buffer at a concentration of 10 uM, and then diluted serially to the final
concentrations that were tested. No observable precipitate was formed at any time during this
process. The aqueous solutions of compounds as well as ATP (Sigma A7699) and BZATP
(Sigma B6396) were prepared fresh for each day of experiment.
25 Cell culture: 1321N1-hP2X5 and HEK293-rP2X5
1321N1 cells stably expressing the full length human P2X; gene (1321N1-hP2X5) and
HEK?293 cells stably expressing the full length rat P2 X5 gene (HEK293-rP2X5) were




0. 5% Crosscarnel | ose sodi um 2. 0% Lact ose 76. 5% PVP (pol yvi nyl pyrrolidine)
1.0% WO 2010/ 072599PCT/ EP2009/ 067032 - 100 - The ingredients are conbi ned
and granuweted/a1ziong a sol vent such as nethanol. The foPcuERRIOM6T032t hen
dried and fornmed into tablets (containing about 20 ng of active conmpound)
with an appropriate tablet nmachine. Copppsition for Oral Admnistration
| ngredi ent Anmpunt Active conpound 1.0 g"Fumaric acid 0.5 g Sodiumchloride
2.0 g Metéhhinghireibéie Rochs (gllRAudipyd Fepslrt:abbﬁlmldﬂ’2g<7®1§nmrag®dvmlugar 25.5 ¢
gogglst ?nl l&&%%c%%l OdI%na Eag%e%?\/[ghu e%gkl/fﬁ]\%) 141 %s% supplecrj.ﬁer}ted1 wgh %J/f)IPEB/Sor ' ng
and 250 ng/mL G418. HEK293-rP2X; cells were grown in DMEM/F-12 supplemented with

10% FBS, 1 mM CaCl,, 2 mM MgCl,, 2 mM L-Glutamine and 500 pg/ml G418. Cells were
5 split such that they never became >70% confluent.

Intracellular Calcium Flux (FLIPR)

On the day prior to the experiment, 1321N1-hP2X; or HEK293-rP2Xj; cells were released

into suspension with calcium-free PBS + Versene and washed by centrifugation with
calcium-free PBS to remove the Versene. Cells were resuspended in growth medium at a

10 density of 2.5 x 10° cells/mL and seeded into black walled, clear bottom 96 well plates
(50,000 cells/well) approximately 18 hr prior to intracellular calcium flux experiments.
On the day of the experiment, plates were washed with FLIPR buffer (calcium- and
magnesium-free Hank’s Balanced Salt Solution (HBSS) supplemented with 10 mM Hepes,
2.5 mM probenecid and 2 mM calcium chloride) using a BIO-TEK 96 channel plate washer

15 and incubated with 2 mM fluo-3 dye at 37°C for one hr. The dye was then removed by plate
washing and the cells were allowed to equilibrate for 20 min at room temperature with
antagonist or vehicle (FLIPR buffer). Agonist (100 puM BzATP final concentration for
hP2X5; 5 uM BzATP final concentration or rP2X5) was added online with the FLIPR and
fluorescence measurements made at 1 sec intervals for 60 sec followed by 3 sec intervals for

20 a further 4 min (5 min total). A final addition of 5 uM ionomycin was made and the maximal
BzATP-evoked fluorescence normalized to the maximal ionomycin-evoked fluorescence.

Example 14
Human Whole Blood IL-1B Release Assay

Compound & Reagent Preparation

25 10 mM stock solutions of compounds in DMSO (Sigma D2650) were prepared and used
either fresh or after storage at -20°C. Appropriate (200x) serial dilutions of the compounds
were made in DMSO, then freshly diluted 1 to 20 (10x) with Dulbecco’s phosphate buffered
saline (DPBS; Mediatech Inc., 21-030), such that final DMSO concentration in the blood
always equaled 0.5%.

30 30 mM ATP (Sigma A7699) was prepared immediately before use in 50 mM HEPES (Gibco
15630) and the pH adjusted to 7.2 with 1M sodium hydroxide.

Blood Donors



0.5 ng Distilled water g.s. to 100 ml The ingredients are mxed to forma
suspension for oral admnistration. Parenteral Fornulation Ingredient %
wt./wt. Avoizom/a7egpedi ent 0.25 g Sodium Chloride gs to mal&EPR@O6TBE WAt er
for injection 100 m The active ingredient is dissolved in a portion of the
water for injection. A sufficient qua[lﬁ' y of sodiumchloride is then added
with stirring to nmake the solution isotonic. The solution is made up to

wei ght  wi Hhmamblopé denanslecreahedidagiondite and wgstrictejl doni wilizirg dicoboker caffeinagh a

0.2 mcro nbr ane, filter ..and .packaged ,under sterile.conditions,.
Sumpos ¢ oy TR Gt ntRh PR e BRASEO T o oSl P Ol iy
Pol yet hyl enetagley abbs 4000 the 3%mPatyet hyl ene gl ycol 4000 24.5% 20 The

ingredients are nelted together and m xed on a steam bath, and poured into
mol ds contsikMehasl 5 g total weight. WD 2010/ 072599PCT/ EP2009/ 067032 - 101

- Topi sal TEOHMMEAH AN INARSE BAL ot BAEEA ABhANMSB FRIPAYAH Diluent and TMB
Substrate Reagent Set used in the assay were commercially obtained from BD Pharmingen.
Blood was diluted 1:1 with Dulbecco’s PBS, LPS (Escherichia Coli 0127:B§, Sigma L.3129)
added to a final concentration of 25 ng/mL and incubated for 2 hr at 37°C. 48 pL of this LPS
primed blood was added to 6 uL. of the 10x compound in 5% DMSO/PBS in the appropriate

10 well of a 96-well polypropylene plate. The blood and compound were mixed and allowed to
incubate for 30 min at 37°C. 6 ul of 30 mM ATP was added to the LPS-primed blood +
compound, mixed thoroughly and incubated for a further 30 min at 37°C. 96 uL of ELISA
assay buffer was added to each well and the plate centrifuged at 4°C 1,200 rpm for 10 min.
Supernatant was removed and assayed for IL-1p3 using the OptiEIA kit according to the

15 manufacturer’s protocol (Serum may be frozen at -20°C prior to assay). ICses were calculated

using XLfit.

Example 15
In vivo Assay for Asthma and Lung Function

BALDb/cJ mice are immunized with a standard immunization protocol. Briefly, mice

20 (N=8/group) are immunized i.p. with ovalbumin (OVA; 10 pg) in alum on days 0 and 14.
Mice are then challenged with aerosolized OVA (5%) on day 21 and 22. Animals receive
vehicle (p.o.) or a compound of the invention (100 mg/kg p.o.) all starting on day 20.
Lung function is evaluated on day 23 using the Buxco system to measure PenH in response to
an acrosol methacholine challenge. Mice are then euthanized and plasma samples collected

25 atthe end of the study.
While the present invention has been described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be made
and equivalents may be substituted without departing from the true spirit and scope of the
invention. In addition, many modifications may be made to adapt a particular situation,

30 material, composition of matter, process, process step or steps, to the objective spirit and
scope of the present invention. All such modifications are intended to be within the scope of

the claims appended hereto.



0.2-2 Span 60 2 Tween 60 2 Mneral oil 5 Petrolatum 10 Methyl paraben 0.15
Propyl paraben 0.05 BHA (butyl ated hydroxy anisole) 0.01 Water g.s. 100

Al'l of thwoizogrigeident s, except water, are conbi ned and RreatEPdowosmbout 60C
with stirring. A5 sufficient quantity of water at about 60C is then added
with vigorous stirring to emulsify thglgpgredients, and wat er then added
g.s. about 100 g. Nasal Spray Fornmnul ati on Several agqueous suspensions
cont ai ni ngLAIMR about 0.025-0.5 percent active conpound are prepared as
nasal spray formulations. The fornul ati ons optionally contain inactive 10

i ngredi ents such as, for exanple, mcrocrystalline cellulose, sodium

car boxynet.hyl cel | ul sempsigdtof egawlamnd the |ike. Hydrochloric acid may be
added to adjust pH The nasal spray fornulation§ may be delivered via a
nasal spray netered punp typically ggliv out 50- 100 microliters of
formul ati on per actuation. A typical| dosiing sghedule is 2-4 sprays every 4-
12 hours. 15Exanple 14 IntracB Nej Fl ux (FLIPR) Assay Conpound
and Reagent Preparation Stock so i ojps of| conmpounds were prepared from
powders as a 10 mM DMSO st ock sol gfi orO Th solutions were stored at RT
during the two week period of these expé?inéh?s 30 to prevent freeze-thaw
of the DVBO stocks. The DMSO stocks were added to the appropriate assay

buf f er S at otPhaapreawicelly pessrigble soltsiihereatd then diluted serially to the final
concentrafjqpg. that were tested. No observable precipitate was forned at
any tinme during this process. The aqueous sol utions of conpounds as well as
ATP (Sigma A76890antd BzATP (Signma B6396) were prepared fresh for each day
of experinment. 2 Cﬁ[l cul ture: 1321N1-hP2X7 and HEK293-r P2X7 1321N1 cells
stably expres§?ﬁ§(F e full length human P2X7 gene (1321N1-hP2X7) and HEK293
cells stably expgessing the full length rat P2X7 gene (HEK293-rP2X7) were

WO 2010/ 072599PCT/ EP2009/ 067032 - 102 -
10 optionally substituted aryl;

optionally substituted heteroaryl; or
adamantyl;

R’ is:
optionally substituted aryl;

15 optionally substituted heteroaryl;

Cs¢cycloalkyl;
Ciealkyl; or
Cs¢ branched alkyl; and

R’, R* and R’ each independently is:

20 hydrogen; or
C1_6alkyl.
2. The compound of claim 1, wherein mis 0.
3. The compound according to claim 1 or 2, wherein n is 0.
4. The compound according to any one of claims 1 to 3, wherein R’, R* and R® are

25 hydrogen.

5. The compound according to any one of claims 1 to 4, wherein R' is optionally

substituted phenyl.
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30 nitro; or two adjacent substituents may form a C.alkylenedioxy or halo-C;.alkylenedioxy.

8. The compound according to any one of claims 1 to 7, wherein R' is phenyl substituted

one, two, three or four times with a substituent or substituents each independently selected
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o phar Mgl ERLNCASREIARLE. SRR AIRNeR MhELELAR TS O or Lo is 0

P |ona y Ssu substituted
het er oar ymethpranmmylyNN-MdtWIambmewhgl bmlmmhylth;m:ed aryl; 15optionall y

T e A BT o
G _6ahly! mokhdhig/ 16000 Q[}g'dﬁjfxi/m @dﬂ&))%qne‘fmfeﬁiyﬂ nﬁ@tl’lﬁargrnocarbonyl 3. The

conpound according to claim 2, ‘'wherein'nis 4. 'The conpound
accor di ngpiperidimylon éerbbutéaim?@@nsﬂm&yz N Mn@thylamnoqaﬂooamlq&ylar@mm,

hydrogen. 1503%)%0%%3%85@65?? %9(%/09)% qu’(g(y, 011[% adjacent substituents may form

methylenedioxy, ethylenedioxy or difluoromethylenedioxy.

9. The compound according to any one of claims 1 to 8, wherein R' is phenyl substituted
15 one, two, three or four times with a substituent or substituents each independently selected
from: halo; Cy.galkyl; C;_salkoxy; halo-Cealkyl; halo-C;salkoxy; Ci.salkylsulfonyl; nitrile;
Crealkoxy-C, galkoxy; hydroxy-Ci.salkoxy; C;salkylsulfonyl-Csalkoxy; hydroxy-C, galkyl;
hydroxy-C;.salkylamino; C;_jalkylenedioxy; or Cs.scycloalkyl-Cy galkoxy.

10.  The compound according to any one of claims 1 to 9, wherein R' is phenyl substituted

20 one, two, three or four times with a substituent or substituents each independently selected
from: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy.

11.  The compound according to any one of claims 1 to 10, wherein R' is phenyl

25 optionally substituted one, two or three times with a substituent or substituents each
independently selected from: fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; or cyclopropylmethoxy.

12.  The compound according to any one of claims 1 to 11, wherein R? is optionally

30 substituted phenyl.



6. The conpound according to any one of clainms 1 to 5 wherein Rl is phenyl
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5 hydroxyet hyl; or cycl opropyl net hoxy. 14. The conpound according to any
one of clains 1 to 13, wherein R2 is phenyl substituted once or twice with
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di fl uor onet hyI enedi oxy 15 19. The conpound according to any one of clains 16

to 18, whgy hy hal
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conpound %Jccorﬁierrgn%pau%ﬁmewgdp agy gigaf %mﬁé% )t K &6; RRK 2p, Ro

and Rl eagh Jhagdapgpdenily ){s ih$dro éifi"ﬂ%{%n chiblotl 8FdPio; GkRA-Qth ! rrﬁ@fﬁ@xﬂ%ﬁh@)@
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cycl opro ﬂ%%g und according to any one of clainms 16 to
21, V\hergl?{}n Rﬁyoﬁf[gci?pégé}%&g%ggp 23. The conpound according to any

one of clainms 16 to 22, wherein R6 is: hydrogen; 30 hal o; or rret hyl. WO
2010/ 0725%PC1TER2)@@)@hﬂBQ@Bﬂhng td @By one of claims 16 to 21, wherein R’ and R are

hydrogen.

23.  The compound according to any one of claims 16 to 22, wherein R® is: hydrogen;

30 halo; or methyl.



24. The conpound according to any one of clains 16 to 23, wherein R8 is:
hydr ogen; net hoxy; halo; nmethyl; or difluoronmethoxy. 25. The conpound
accor di ngvoacosvy2sne of clainms 16 to 24, wherein RO is: PoEtEPOOOP/06T99Lr Ogen;
2- hydr oxy- et hoxy; 2-nmethoxy-ethoxy; 1-hydroxy-ethyl; or cycl opropyl nethyl.
5 26. The conpound according to any one Qj_clains 16 to 25, wherein pis O,
1 or 2. 27. The conpound according to any one of clains 16 to 26, wherein
R11 is halb, pFefemmblyd Rording Hlanpees of dEms Theo bnpsminROfs: bydpganl6,
wher ei n sai cq%ﬁpundﬂ%f OE. ornulﬁ [T 111 10 wherein R6, R8, RO and Rl11
are as r el L&Y IR e NP5 SIS RIS maceut i cal  conposition conpri sing:
(a) a pharnmaceutically acceptable carrier; and (b) a conpound according to
any one o15.cl allrescoinpoon®@&coRihghonmmy hodoffobaimk 6 ad 2h gvierdihRY tsi sietheay;d nmet hod

conpri si dmnjstering.to a subject in_ eed thereof an effective
bt of B THIOSEEBPr Ag e BoRey hoRe T b Er ki o £ B YHTK rot hod
for treating a pain condition selected frominflamuatory pain, surgica
pai n, ¥i sp®r al Thadompotdthidbrdia t.anpoenemsdindab tg2d, ivheesmp (90, 1p@i2n, pai n due
to burns, mgraine or cluster headaches, nerve injury, neuritis,
neural gi a pajsoning, (schemc injury,.interstitjal cystitis, cancer pain,
Viral, Cpathst (/& GG GEPEINS REBLPTOM CBBSIS (9 MudErar Rnjupyo- or pai h 20
associ at egieihdply RI'1id hahtbe bowel syndrome, said nethod conprising
adm nistering to a subject in need thereof an effective anount of a
conpound according to any one of clains 1 to 28, -110- 32. A nethod for
treating #-respir@peyndiplcdziogelo. sopwer vl smmerehisehfamyiysty uct i ve pul monary
di sorder (COPD), asthma, and bronchospasm said nmethod conpri sing
adm nistering to a subject in neeg t hereof ap.effective anmount of a
conmpound according to any one of R¢lains 1 t& 5 33. Conpound accordi ng
to any one of the clains 1 to 28|for Hse iQ theltreatnment of an
i nflammatory di sorder. 34. The |6ﬂ”és cri bed herein above.
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10 wherein R®, R®, R” and R"' are as recited in claim 15.
29. A pharmaceutical composition comprising:
(a) a pharmaceutically acceptable carrier; and

(b) a compound according to any one of claims 1 to 28.

30. A method for treating arthritis, said method comprising administering to a subject in

15 need thereof an effective amount of a compound according to any one of claims 1 to 28.

31. A method for treating a pain condition selected from inflammatory pain, surgical pain,
visceral pain, dental pain, premenstrual pain, central pain, pain due to burns, migraine or
cluster headaches, nerve injury, neuritis, neuralgias, poisoning, ischemic injury, interstitial
cystitis, cancer pain, viral, parasitic or bacterial infection, post-traumatic injury, or pain

20 associated with irritable bowel syndrome, said method comprising administering to a subject

in need thereof an effective amount of a compound according to any one of claims 1 to 28.
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32. A method for treating a respiratory disorder selected from chronic obstructive

pulmonary disorder (COPD), asthma, and bronchospasm, said method comprising
administering to a subject in need thereof an effective amount of a compound according to

any one of claims 1 to 28.

33. Compound according to any one of the claims 1 to 28 for use in the treatment of an

inflammatory disorder.

34. The invention as described herein above.



