WD 2010/ 072597PCT/ EP2009/ 067026 DI HYDROPYRI DONE AM DES AS P2X7 MODULATORS
This invention pertains to conpounds useful for treatnent of diseases
associ at estownton7BRX purinergic receptors, and nore pamTiEPeadAsioget o P2X7
nodul ators usable for treatnent of 5 autoinmune and inflammtory di seases.
P2X purinergic receptors are ATP-activiated ionotropic receptors having
seven subtypes. The P2X7 receptor subtype (al so known as the P2Z receptor)
is a ligand-gated ion channel found on mast cells, peripheral nacrophages,
| ynphocytes, erythrocytes, fibroblasts and epi dermal | angerhans cells.
Activation of P2X7 receptor on such imune systemcells 10 results in

rel ease of interleukin-lbeta. (Solle et al., J. Biol. Chemstry

276, 125-132, (2001)). The P2X7 receptor is also found on mcroglia, Schwann
cell s and astrocyt @&dHNDRORYRID QA AMIDIES ASAZX-MOMH.ADORYe| | y- Roberts et
al., Br. J. Pharmacol. 151, 571-579 (2007)). Antagonists of P2X7 have been
showned to bl ock P2X7-nedi ated IL-1beta rel ease and P2X7-nedi ated cati on
flux (Stokes et al., Br. J. Pharnacol. 149, 880-887 (2006)). Mce 15

| acki ng the P2X7 receptor show a |ack of inflanmmatory and neuropathic

hyper sensthik Wivkirtidnpofamb anédhdlouaddust g Firdeatldnbbit disdabdiessrlatedatitab2x  Pai n
114, 386-396 (2005)). P2X7 is thus believed to have a role in inflammatory
res ponsespt{rmérgic‘alfeicem@rs@and maye ppigaYAdY to R22e madrtatorsgsable fysytmeahef i n t he
onset n (Honore et al., J. Pharmacol. Ex.

Ther . g 1m%%&2§%§g§ﬁ?%%8%%§ ﬁk 3QSDdulators of the P2X7 receptor thus may
have uti IPzleulmdrg'le rQCIelaatsrmmATBfacdvmedmogbaibe&:epﬂomrhaamgrshmmrmbtypck
arthritis arthritj or.i asi s i c der tlt hroni c
obst ruct s Ve BETREREY b Sis LY KPPy s R R Pl Tevbd et RudF et ohock
gl omer ul ofp@pdbh tast celld, prigHdra nbevsphaghs Sl?ﬁ@ﬂocyﬁhsaéi?ﬂlﬁ&y&@ dinebis1iues sadi sease.

P2X7 nodul at ors nay al'so be useful for ireatment of pain, i ncl udi ng chronic
pai n, neustdgramRl langsshans celie A;?&wﬁloz@fggéf&é?%p@aonﬁwqhaaawnéwstwa%lkssses and

deQe”%at feylﬁtsqﬁ’%iéésé BFRiterFGH A bES. %Sﬁé’étddl NG| Rt ACRERSH 6, STPRY % yhat aCt
as nodul ators X receptors, |ncIu I ng  antagoni sts of 'P2X7 r or,

wel | as aTlnﬁeEaH('lf @pemmtlhald@ fqmﬁldtonaacnogga dickeames]ls and @trocmﬂmltlnmdms and

di sorders i at ed b resen ention satl f| eds as
wel | as o?n§}§mp%%% an mnﬁﬁﬁgbsﬂ$e§aLg%bguﬁﬁgm%? ?fkiﬁﬁzsqﬂ?

or phar magetgoat blS’PHCZ:l@WE@bérBshﬁafhé@totBl&k&IﬁX7 m{e@aedmL muaseléhseandl, n Is 0
or 1; Rl is optlonallg substituted heteroaryl 10R2 is; o tlonalké
¥ or

subst i t ut R GPiatedsatiomhpy (Ptakep stals At o hetnsroaldl- 3388 663000 Ha

15 lacking the P2X7 receptor show a lack of inflammatory and neuropathic hypersensitivity to

mechanical and thermal stimuli (Chessell et al., Pain 114, 386-396 (2005)). P2X7 is thus

believed to have a role in inflammatory responses (Ferrari et al., J. Immunol. 176, 3877-3883
(2006)) and in the onset and persistence of chronic pain (Honore et al., J. Pharmacol. Ex.
Ther. 319, 1376-1385 (2006D)).

20 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
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

25 associated inflammatory processes and degenerative conditions.

There is accordingly a need for compounds that act as modulators of P2X receptors,

including antagonists of P2X; receptor, as well as a need for methods of treating diseases,



C _6al kyl; 15R3 is: hydrogen; C _6al kyl; al kyl carbonyl al kyl; or

al koxycar bonyl al kyl ; 20R4 and R5 each independently is: hydrogen; or

C _6al kylwoantd7es9s7s: hydrogen; 25C _6al kyl; hydroxy- G PEaIEP2009/067026

Cl_6al koxy-C1_6al kyl . WD 2010/ 072597PCT/ EP2009/ 067026 - 3 - The invention
al so provides and pharnmaceuti cal conpo§%§ions conprising the conpounds,

nmet hods of using the conpounds, and nethods of preparing the conpounds.

Def i ni ti oernditions embdistriiers wicd atedtbatPe; Thh preferitlimweinnen sagisings thesededds as hi s
Applicatioqlaiqﬁluding the 5 specification and clains, have the definitions
gi ven bel 8W' *1¥"fiist be noted that, as used in the specification and the
appended Thaini@tioh peovadedgompsuridebimhe fermuld BN, " and "the" include plura
referents unless the context clearly dictategs otherwise. "Al kyl" neans the
nmonoval ent |inear or branched saturated hydyocarbon noiety, consisting

sol ely of carbon and hydrogen atons, having from one to twelve carbon
atons. "Lower 10 alkyl" refers to amR’al k g p of one to six carbon
atons, i.e. C-0C6al kyl. Exanpl es ofIaIkyI|gro ps include, but are not
limted to, nethyl, ethyl, proB i 7 isobutyl, sec-butyl,
tert-butyl, pentyl, n-hexyl, octyll," dodecyl|, and the Iike. "Al kenyl "
nmeans a |inear nonoval ent hydrocaRﬁon‘Pgﬁi of two to six carbon atons or
a branched nonoval ent hydrocarbon radic of thrde to six carbon atons,
contaiping at |east 15 one ubl e bond, e.g., ethenyl, propenyl, and the

li ke. AJ%9%@?nmﬁg%ﬁéy3“FPW5§PQWHHQ$3’ent hydrocarbon radical of two to six
carbon at@h&edr a branched nonoval ent hydrocarbon radical of three to six
carbon atons, containing at |east one triple bond, e.g., ethynyl, propynyl,
and the |ike. MA &I Ene” means a linear saturated dival ent hydrocarbon

radi cal of one, @ &ijx carbon atons 20 or a branched saturated dival ent
hydrocarbon radjcal of three to six carbon atonms, e.g., nethylene,

et hyl ene, 2, 2-Riiimeptyrlally kylisenesd hstaspyrylene, 2- met hyl propyl ene, butyl ene,
pentylﬁne, anqwhge li ke. "Al koxy" and "al kyl oxy", which may be used
interé angeably,"nean a noiety of the fornula -OR wherein Ris an alkyl

moi ety as defined hgtiendlly sesanpbésrydf al koxy noieties include, 25 but are
not limted to, nethoxy, etFoxy, %;opropoxy, and the |ike. "Al koxyal kyl"
means a noi ety of tWEORBPIUPHItHE bstp9aryliwhere Ra is alkyl and Rb is

al kyl ene as definequgﬁgél [Brenpl ary al koxyal kyl groups include, by way of
exanpl e, 2- nethoxyethyl, 3-nethoxypropyl, 1-nethyl-2-nmethoxyethyl,

1- ( 2- met hoxyet hyl ) -@-calisek hoxypr opyl , and
1-(2-q§thoxyeHQ%g)-B-nethoxypropyl.

hydrogen;
Ciealkyl;
alkylcarbonylalkyl; or
alkoxycarbonylalkyl;
20 R* and R’ each independently is:
hydrogen; or
Cirealkyl; and
R®is:
hydrogen;
25 Crealkyl;
hydroxy-C;.salkyl;
Ci.ealkoxy-Cialkyl.



30 "Al koxyal koxy' means a group of the formula -0-R-R wherein Ris

al kyl ene and R is al koxy as defined herein. "Al kylcarbonyl” nmeans a noiety
of the fowoubw/07¢¥90)-R, wherein R is alkyl as defined heCceiRr20090£7026

2010/ 072597PCT/ EP2009/ 067026 - 4 - "Al koxycarbonyl "™ means a group of the
formula -C(0)-R wherein Ris al koxy as gefined herein. "Al kyl carbonyl al kyl "
means a group of the formula -R-C(0)-R wherein Ris alkylene and R is

al kyl as Bleffiimvi@ﬁioh@lseipmvictesAhdkplxzyma@d@@inqllcamkyﬂitionwamrisingﬂmwpmbundﬁe

" Koxycal bOROT SR BRb e Pl 8PS A0 irint s BTG R ' nerein R

i's aIkerDeﬁﬁﬁdmR IS alkoxy as defined herein. Fwdroxycarbonylalkoxy"
nmeans a of the forml 0- R C( erein Ris 1 | ene as
def i ned PURENTPH heryise il %3%4%1%%5@&3%@9 H\{Vﬂ%ﬁgp licageny ifg %ﬁ & formul a
;0 R CE0) spMARCattAGh Ik 1y bl @8RS o bel iy 2k ik &ﬁlo%fthﬁeﬁ Jisg g n.
“Di al kyl am nocar bonyl al koxy" neans a group of the fornu a -0- qﬁg NR R’
wher ei n Rhcsp@lﬂwtl@n@ddhdamené@dcplmsa esiapidet foass e Tangchndethsi rmc
"Al kyl am f -0- R-NHR whereln Ris
al kyl ene Qﬂﬁ’éﬁ§%nsu]%%%h ?ﬁg %gﬁg?%E alkylaninoalkoxy" means a
group of tAlkyll oicans ﬁleilﬂanﬂvﬂﬁtﬂinem b&inﬁhda slaﬁlraid:dw;icbmﬂmﬁdnd%tymwsﬁmgir e
al kyl as defined herei lk%#ﬁ@d " means 2 nob g e fornmula -
S02-R whildY AT @b a&ﬂﬂwm&gn &8 ing Oé‘?ﬂne 1DEWelXp KPR, tP{S]ﬁyl K/l means a
noi et yoof yike rdek Wﬁ@a]kﬁgT&%ﬂ%neWﬁﬁ%aﬂ%@ﬁt@ng i.d. &l ierRaAps B'falkﬁ al kyl
as defined herein. "Al kylsulfonyl al koxy" neans a group of the formul
- 0- R- S02- oupthiselads bR 4re nef linyitesie, methylRethyls pepkl Isop®pHefsp bl mﬂenﬂz " Ami no
means a N R.R and R each independently is
25 hyrdog%hq%%d§%§§hqlﬂa@“&lﬁégoﬁgbg%ﬁ&ﬁﬁAnlno t hus i ncludes "al kyl am no
( wher e on'éAlbénle raexhs R line s maddoyhleatrigydtdeerboh Ire&hcail of timodtp @g:eua)boamtbms ora
"di al kyl where R R are bot naocar bon
of the 1 oPHEiva! Fegty o b RRCPErhOR Sk b i TR S Rer g fing S e
" Al koxyandeafouBR¥0Ad, 2. STRIRIY1, Bopkh@, dnarthilige. - NR- OR  wherein R is hydrogen
or alkyl and 30 R is alkyl as efined herein. "Al kyl sul fanyl" nmeans a
noi ety of "Alkeny 'om oMt linggy mpravalept lydiasaghoryadiead ofieyd tae sk GRERad; atoms ¢ a oxy
hydr oxyal fighe hle@ QU BBl B MBI thre ] G 4TBYN BEmUSBAIH £LGlRNGCADT Y,
means an al "3 |ne Rerein t IS substitute | east nce wth
hydr oxy am&tapbﬂma&uq;VEMﬂ@E®ﬁ@@ﬁﬁ9&RGIéEB2009/067026 - 5 - once mﬁth

al koxy. "/ Jhydr oxyal kyl nd,." ro kox K us e mpass, for
exanpl e, PSS P B TR TR one SR 6 PR P e mns
gr oup20R- & a baeihed shtﬁateusinamnﬂ@yca@&r%ni adigdl oy teeetoask &ﬁfdnﬂﬁ&nd’l@rgel n.

“Am noal kyl ® includes am nonet hyl, am noethyl  1- anlnopro

2- ani nopr By Ieng sthyiane. %21dim@hy1¢qhélea¢npmpﬂﬁépé gne@ty pr%nﬁl%awylpne, may be
substltut &ﬁ&ﬁemgfméﬂkge W th aIkyI to provide "al kyl am noal kyl " and

"di al kyl am roal kyl™ respectively. "Al kyl am noal kyl" incl udes
nethylanlﬁﬂkenﬁymd”ﬂhﬂhyyammhmemhymlmﬂéhmyﬂamgﬂbbrumymaneﬁﬁybéﬁmm@athl and
the |ike. inc

Lot b ar R 2hefn M RRAIS ngich s 4158 AR B Bl Ak nciatos inglide. g

t he | 2Ke. but are not limited to, methoxy, ethoxy, isopropoxy, and the like.

a group

“Alkoxyalkyl” means a moiety of the formula R*~O-R"—, where R? is alkyl and R is
alkylene as defined herein. Exemplary alkoxyalkyl groups include, by way of example, 2-
methoxyethyl, 3-methoxypropyl, 1-methyl-2-methoxyethyl, 1-(2-methoxyethyl)-3-
methoxypropyl, and 1-(2-methoxyethyl)-3-methoxypropyl.

30 “Alkoxyalkoxy’ means a group of the formula -O-R-R’ wherein R is alkylene and R’ is
alkoxy as defined herein.
"Alkylcarbonyl" means a moiety of the formula —C(O)-R, wherein R is alkyl as defined

herein.



10 " Am noal koxy" nmeans a group -OR-R wherein R is amno and R is al kyl ene
as defined herein. "Alkylsulfonylam do" neans a noiety of the fornula

-NR SO02- Rvetrerodi7esoR i s al kyl and R is hydrogen or al kylPCT/EP2009/067026

" Am nocar bonyl oxyal kyl " or "carbanyl al kyl" neans a group of the fornula
-R-OC(0)- 15 NR R'" wherein Ris aIker e and R, R' each independently is
hydrogen or al kyl as defined herein. "Aniinocarb.1k" neans a arn-ap f the
formul a -“Adk¢xycabonyINRicRs agrenie phthRiormudd KONR wirdeiRR iRalkeay bs defined
||Idepend?nt|V|s ily(;,0p,1:1 or all, las defined herein.

Alkynyla(k%xy nmeans a group of the fornula -0-R-R wherein Ris alkylene
and R i s“mylahﬂbymlhlkﬁs netahd Ngdup ef dicfornivhl W-C(OERRhcaiMRIOMAY M agyR] i C
aromatic hyﬁaf ﬁ4é§ iety consisting of a nono-, bi- or tricyclic
aromat i ¢ Pi*Hg. 2 e’@roup can be optionally substituted as defined
herei ns EXﬁ”D' es Of“AﬁlEd&' cABbSNIAIRR hﬁﬁhé&d?@up%th@"f&nﬁ@i R- C(’@)H%thfe‘f'bm Rhenyl,
napht hyl henant hryl , gluorenyl i ndeny pental enyl, azulenyl
oxydi phenﬂ}fgylemﬁ ayddhyi alkﬁ’ét%ﬂééﬁ@bh%ﬁényl 25 ani nodi phenyl ,

di phenyl su 1 0 r xanyl ,
benzofuraﬁy%bgb3%§gg?%§§¥ (%hi ﬁ%o%ggggyIﬂx%%ﬁggfgg%nyﬁﬁﬁ%éggbxaz %%% I,
benzop|pemauinyMkohﬁmzﬁﬁna@haﬁmnyl benzopyrrolldlnyl benzonnrphollnyl

met hyl ene | enedi ox e | incl.u

o 1Y a1y B seRaa o b SR Ua O el Ol RGHAR
substllbutggyle&oas ‘BRExéphdnh” and "Aral kyl", which nmay be used

i nterchangeably, mean a radical-Rale where R is an alkylene§%roup and Rb

is an ar yfAlyleimncsarbaeslalisexy rasass A grasp@f thefammyln DRyCEOSNER adetsinRys |

phenyl et h thyl pentyl, and the like are exanples
of aryl al ‘iﬁlff’fl.ege %Rg@g%%?g%?g%@ﬁ@oogl 067026 - 6 - "Arylsul fonyl neans a
group of fthelkiyanmudcarboS@atkBxyiheeas a gRupofalie/formsla d@fR-0€d)-NB'RT whertdr R/l oxy™
means a gro of the formula -0-R wherejn Ris aryl as defined herein.
A«a|ky|o§§ﬂ§#@8ﬁ%3§»ﬁmﬁﬁgmB@mvhﬁixgmﬁﬁbﬁemﬂ R-R' wherein R is al kylene and
R isiar y‘FAlﬁy‘laﬂﬁfdan@s! h@B&ish.gréup SEaRdR¥Mu1a00- RJNHI{’CWN&aﬁlP@l@}i kﬁlenE\/ﬁh&R may
be used interchan y,.  means a group of the formula -
Cyanoalk?@ﬂﬁda%%gmédb@ﬁﬁ+ety of the fornula -R -R", where R is alkylene
as define e ¢}
%Qgﬁ:ﬁhﬁn&@% g Bie§ns B‘Qp S thPdrflula0- R‘M@k H¥in Rr{?ﬁjé%f?%and

nonoval ent urate ocyclic noiety consisting of nono- or Icyclic
ri ngs. PrRfeardrRdareylklybal defihedha@ecionsubstituted or substituted with al kyl.

wber o - ok SRR T ¥ raSo R B RNy bl ch IRy R BBy

hal oabky! AlRyikuenyEIG0 alckdd AfibR6; ofAke fhnalikyRASDNR, whBleasEr®R hig rallldyﬁdh
specifically indicated. Exanples of cycloal kyl noieties include, but are

not I|nlt@ﬂ”%dsa@ybﬁdﬁﬁﬁﬁymme@yclobutyl cycl opentyl, cycl ohexyl,

cycl Ohept‘yAlk l}é &H;/ﬂa »lhd@s a ?ﬂﬁ?%@kﬂ%@oﬁﬁﬂ&'@k Q%RS%HM’H}@% alkylene
(cycloalkeny derivatives tﬁe cloal kyl al kyl ™ means nol ety of the
formul a -®d-R'ig al\mleaseleﬁhedlyrahkyl ene and R' is cycl oal kyl as def i ned

herein. "QCycl oal kyl al ko of t r, mul a R: R wherein R
'S ol Ryl o uSinR e RLISREY ol Al B N Rinfleid Rnd B T ta iy ™" il S o
nonocys| i kyr@sgeRios quz!yl B deﬁdd:cmadrelﬁf “ Bmiird thas ﬂhbllilgesafaﬁd%anhﬂd (Vﬂg:r@bndl cﬁa‘e&ndcp Pe
aromati c rlng C ning one, [, ree.rin eteroato sel ecte rom
N 0, or & IS@H@??‘E&HF HYhﬁblsrhﬁ’ﬁ‘@g%@ﬁg %ﬂ%ﬂ&ﬁ@o qurfs R R Bnaré ethiitilng t hat
the att achiBitocABbMN” ﬁEaﬁsQ%r&ﬁI &ftH@fo}&hul%aét@aﬂ{ wWeldin R8s QRin8Rs gkt i ¢ ring.

The heteroaryl ring nmay be optionally substituted as defined hereln
Exanpl es lgfreihet eroaryl noieties include, but are not linited to,

Sot b azor YR Sayide affn, PGP stins SHEERENK O BRER ﬁl‘)ﬁ'hgd*ﬁfkeﬁ‘éﬁ%%% Bileny!

th|opBGnwasﬁMyamykﬁn@yMﬂﬂyJ pyrldyl pyrrolyl, yrazonI yrlnldyl
qui nol i ny| 0 benzof ur nzothlophe |opyranyl,

ben2|n1daigk§$u%ﬁ%ﬁ0|lnéiBFVﬁ '@ﬁfégwgﬁggi%@?PnFﬂéﬁﬁﬁ Rﬂmn

benzot hi a€iRgg) wdroygﬁm@ppaylaaﬁydmxy zﬂﬁ&lyﬁ kyl'l, $RIAIRWe ustd 1n@e%éﬂaxgeabgr i azinyl,
qui noxal i nyl, “puri nyl qui nazol i U|noI|Z|nyI napht hyr rdi nyl ,

pteri di nymeansairl@aqbaweﬁnaébwlﬁyhat lﬁtﬁuéitép‘ieﬁw leash engechvithy hydaeney andeat joaite.
including partially hydrogenated derivatives thereof, each optionally
substituted. WO 2010/ 072597PCT/ EP2009/ 067026



- 7 - Heteroarylalkyl" or "heteroaral kyl" means a group of the formula
-R R wherein Ris alkylene and R is heteroaryl as defined herein.

" Het er oarwyb=oiofoespr means a group of the fornula - S02- Rrain@peén/oR 026
heteroaryl as defined herein. 5 "Heteroaryl oxy" means a group of the
formula -0-R wherein Ris heteroaryl as.defined herein. "Heteroaral kyl oxy"
means a group of the formula -0-R-R' wherein Ris al kyI ene and R is

het er oar y¢ncasvithefikaxgd “hikoay hydrioheallyd? and “hiydioay alkokgdllgdé fitus apebniasd, fate”

whi ch may_be nt er.changeah 0 10 substituent fluoro,

chl oro, bYdHB ggzydro§33mg§g>8’apﬁg\é?n #l dstth Ey as defined herein in which
one or norAnigdkelderahas ghap R RephaeadR Vis bhirdane Rok attyfche ﬁ@diﬁﬁnbdihﬂ@'@ln.
b e st ot ol et VP o - cn
wher ei § Hﬂtes ﬁer&ﬁllﬁﬁln&é'ty @'hﬁﬁdbaﬁc%rl”%aﬂfef éuBﬁﬁut@@Bﬁ‘ée%r tiEe U ALY

hal oal koxy is difl uorongthoxy. "Heterocycl oam no” neans a saturated ring

wher ei n aprovidas Qkﬂn@lwﬂigl"amdnﬁhﬂ&ymlwqﬂ@ﬂ" Imsmpkwly andkylaainogkslni ng ring
atons for turated
i oty, couene et ERRSRLHE o B RlREteL kb R AR S oA A AL SRR BP0
or four heétdékealidakylaatiosdyl'f molmiensl dlmegglamlmmy@m d)meﬁnylaimn@ethy?;o The

of  het o LY B EIET N PR aC e s RS p e to. opt i onal 1y T

subst ijhut etnRoRRELPndbhs a Efo%r @RLI@Xrlzheré}ﬁ) RORIBERAHIIWY s, alled@RIaB Wb fined
pyrrolidinyl, pyrazolidinyl, imdazolinyl, imdazolidinyl, pyridinyl,

pyri dazi nly’rlfelnpyrl m di nyl , oxazol i di nyl, i soxazol i di nyl , m)rphol i nyl,

thi a_ZO! I di %/lful%oilgr ?rL éa%'s P)ﬂllndl%t?lr(%g {ﬁlécf%ﬁrgflil r's8Y Pr\@t&ér&?{lRls aﬁ&ﬂéﬂdﬁgllé nyl,

benzi m dazo I azo enzot hi azo
benzoazol draicn ol alkgi. hydrof uryI tetrahydrofuryl, di hydropyranyl

t et rahydr ppyr an Wphol i nyl, j,amor phol i n ul f oxi

o RS P e Rl R d?aala%lmﬂwnwean & S & p-C(0)

tet rahydrQa® eHréli R is b&prea@w;tr RSRY é'z!tdh%dldibylﬁden y’dﬁ) h K€alkyl as defined
"Het erocycl yl al kyI nmeans a noi ety of the forrm a-R wherein Ris

al kyl ene B##I"R s 30 heterocyclyl as defined herein. "Heterocyclyl oxy"
means a noj, ex)é Ofdhe formila - OR wher ein, R hsc -heter Qqul?/ RS dgilned

her ei n. 107°072597PET] EP2009] 067026 - "Het erocycl yl al koxy™ means a
noi ety of artdhd, ‘FOrmil alepQReRy wheteizm R digil at k{yf refécand R is heterocyclyl
as defined

wherein R4£ ?‘HE drox ghﬁgf%ﬁémansgﬁ% %‘akﬁ%ﬂ}%%ﬁds C]r::eans a

noi et yoofalkmw@ddﬂmbahe&lﬁ R V\,her ein Ris hydrogen or alkyl and R is
hydr oxyal | %ry as defined herein, "Hydroxyal kyI am noal kyl." nmeans a npi ety of
the for muiAyLRusgRs 2peongiaersichelfs qramaiqdydegsarbormaiaty KORnissiga Rt &MOAPKPI- Of and

R' is hy dﬁq@g?dﬁs' éf&thatf&srlrfﬁef"ﬂh@%gylgﬁﬁﬁ' dan be 0 tlonwgﬁﬁ%ﬁﬁl?crdbd‘g '&Xﬁﬁ"édkﬁékem or

"car boxyal k nmeans a group o OH where Ris
al kyl ene Bxangdés afedy! herdicn lnChldﬁdbLU)’(let bontgd &, Ipbeqyl naplthyl, ahegalmthp'l,of t he

formul a Ruorenc):ﬁ 1P1deO_ll pentale}nr/] azuienyfao ycilﬁlenyl glpggﬂcyll r}gd[hgrlene 1pheny1

25 aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl,
benzofuranyl, benzodioxylyl, benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl,
benzopiperazinyl, benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl,
ethylenedioxyphenyl, and the like, including partially hydrogenated derivatives thereof, each
being optionally substituted.

30 "Arylalkyl" and "Aralkyl", which may be used interchangeably, mean a radical-R°R" where
R*is an alkylene group and R is an aryl group as defined herein; e.g., phenylalkyls such as
benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, and the like are examples of
arylalkyl.



"Hydr oxyal kyl oxycar bonyl al kyl " or "hydroxyal koxycar bonyl al kyl " nmeans a
group of the formula -R- C(0)-0-R- CH wherein each Ris al kyl ene and nay be
t he sane wo adioid7es9ent . 15 "Hydr oxyal kyl " neans an al kyl PowiEPrgoms7odef i ned
herein, substituted with one or nore, preferably one, two or three hydroxy
groups, provided that the sanme carbon §¢9n1does not carry nore than one
hydr oxy group. Representative exanples Tnclude, but are not limted to,

hydr oxy metAaylsulfonyh Wanﬁxaym)hly pfth fmmﬂarﬁppflbmwr,e inR hyyadyl o gplinmdyierein.

1- (hydroxy hyl)-2- meth [0 drox b tyl .. 3- dr but yl,

4yt oxy B Begisa FOMYoA3h 0 Ryle 00X g0k iy F SR Dy et hy

2, 3- di hydraoxkplexyt mealslh-gibﬂilywtbe(ﬁiﬁmhw OaRMR” wherein R is alkylene and R’ is aryl as
2-(hydrox&§§thﬁl);3-hydroxypropy| "Hydroxycycl oal kyl " means a cycl oal kyl
moi ety asidBF{ R&8iTher ei n wherein one, two or three hydrogen atoms in the
cycl oakkytcfgshiyeat “MY&y@%&lﬂe RVRGEHaYhE fed nﬁé’r@ﬁé??@%atﬁy Bisdahd &'gﬂ'&xp of the
Represent at1 ve “exanpl es i ncl ude, but are not limted 2-, 3-, or

4- hydroxy&W@th@%?%OHand 25 the like. "Quinoline" as used herein, unless

i ndi cat ed, se ¥ y. S

form ng tﬁg;P&h sF?gﬁeﬁgg ga)rP%hgmﬁmng‘hav%&mplglg kﬁgﬁgéié%u %tltutlon
t herei n, hmmmuﬂdﬂg1$@mhmahhyﬂsaturated derlvatlves thereof "Qui nol i ne" thus

enconpassg | nol i ne, ydr oqui npl i nes, .tetrah dro ol i nes and the
o aan vt R s Ta o g R A TR IS TP B i t
vari oyg 9&9H9§rm@§|ﬁﬁﬁﬁﬁdc &Bﬁkﬂ@&éﬁmmbﬁ%&eior£ﬁhﬁﬁkdﬂﬁhaH@ﬁSCﬁﬂ&QBHaSSGS

di hydr oqui nol i nones, tetra(gdrqu|noI|nones and the |like. "Optionally
subst i t ut @roptignadly basebstitricdiy b eneet erewhbsitueaisy whereigpaehsubstitenstser oar y|

cyel oar ky PRl B RF N ks TRTS AR trriBE S0P Bk DBBETB6 . w16
opt i onal | giakyhstind, uhless dthniwuemﬂmnﬁdaylywidlmemlnéimmpfesuf cw]rlmlt}il modnies,
Cycl oal kyPEPRyIE HEAB BHIR: SR SRy P harehp s SHGh ey ey,

al koxys afAdnBe liRE YdcAbiOpa gtlitcd alibhyB ik 80t @ercbRl 0al kyl ,
hal oal kox heteroalkljlﬁ>Dp chgm q&ﬁﬁ?e F??s hydr ogen, al kyl , phenyl or

5 phenyl a %’Wﬂgakyla(lbﬂz ey W(Qﬂrﬁl@r @ﬂﬁulﬁsRarR i Mthetse” if plisiicoe el B SR and
R' are in en or alkyl, and R is hydrogen, alkyl,
cycloalkyﬁg ﬂ%fggfﬁdeﬁéggj phenyl or phenylal kyl), or -(CR R')n-CCNRaRb
(where n TGychnliyttlleget nfeanna grotip obthe Ryrmauhed- (RR - Rirehdreid &pis nbketent yndhRdisogen or
al kyl, and and a i ndependently of each other, hydrogen, alkyl,
cycloalky@mﬁ%9%€%%$$VFiF@y@‘ phenyl or phenylalkyl). Certain preferred 10

optiongl SHbgkdakyreHeansfDhondylic'or by tadical (BEEStt@rlQ&i’n}gbfomS)Mﬁ/iﬁgait kegbt" or
"heterocyclyl" include alkyl, halo, haloal kyl, al koxy, ano, am ng and

al kyl sul T Ao NEHOBTAEHRS NG R OF hisirg lmteowwlectq fisn &N G R Srthe
trifluor ol nﬂ%&t@ﬁé‘lﬂemg? {h Qf%ﬂ&i@ﬁs&ﬁﬁﬁg%aﬁ @Héya'ttacﬂn'ibn@ﬁ&h%fﬂh@”b()d' ment s
opt i onal SUbStI% ts 1 nclude ox al kyl hal oal kyl, hydroxyal kyl and
aIkoxyalkWﬂmDauUMHnab@ébmﬂmam@nbmuwngmt§hﬁ@ywb@mdmmgaMW¢kOphaM¢Wand

hydr oxyal kyl .. ' rou nea, the r ou

eonvont oyt es e Beef 2R Erp R RN Ry P th et P BRI B Pt g,
a]E olm Q5 gsfidpaldh ﬁiblst&ﬁj%dgthﬁlazmyll@bxe&ul%tlsldxuidlﬁl[lthieﬁalyl h@:ﬂn@@lﬂ}dj dxladﬂiolyll,:_xarrpl es
o} eavin roups inc)ude are not al o ane-. or

aryl enesuﬁ%fagwplefﬁyyméwh t%%ﬂYi&ﬂH%ﬂ%@&%ﬂlf% ”LW ﬁl’é‘fl}ﬁla%é%ﬂ fWﬁWEJ?WOIYL

t hi omet hybyr, Renzenssulil %MJ)I%Y 1ls5q9§ﬂbhﬁ)§1 ben%‘ﬂ 1%%9&118 Nenyl,
dlhalophosphlnoyloxy, opt 1 onal substituted 20 benz oxy |sopropyloxy,
acyl oxy, bﬁlil@lofhmylianklebeﬂzmmmlobenzmnﬁylabmbemdl@og’hzb@nzoml@ﬂoésdl s with a
target. T e%z!)tﬂ &8[@%&1&/{ Bgﬁszobg‘%}l)gélﬁ gflssno"f‘t{d%ly:f%la I1 r[] t&‘?i%fl%{logulﬁgfa@ftrl? P'ururyl

ant agoni st
neans30ha@nﬁhehﬁﬁb@ﬁmﬂenwnmadﬁhpthQQﬁeN@nw,@ﬁb@mb@mﬂﬁhﬁﬁgﬁwﬁpmybut need

not occur, nd t S cl udes i nstances where the eyent or
25 ci r cunisti 13@%95 Ee éwgcf @B’shyrg’i%ﬁmt% Vel EdstERT: cachORuely and
"Di sease §%@hﬁmdneans any di sease, condition, synptom disorder or
indication. "lInert organic solvent" or "inert solvent” means the sol vent is
inert under the conditions of the reaction being described in conjunction
therewith, including for exanple, benzene, toluene, acetonitrile,
tetrahydrofuran, N, N-di nethylformam de, chl oroform nethylene 30 chloride
or dichl oronet hane, dichl oroethane, diethyl ether, ethyl acetate, acetone,
nmet hyl et hyl ketone, nethanol, ethanol, propanol, isopropanol,

tert-butanol, dioxane, pyridine, and



WO 2010/ 072597PCT/ EP2009/ 067026 - 10 - the like. Unless specified to the
contrary, the solvents used in the reactions of the present invention are

i nert solwerbw/o72Phar maceuti cal ly acceptabl e* nmeans t hatrCmtEpPednios7oasef ul i n
prepari ng a pharnmaceutical conposition that is generally safe, non-toxic,
and neither biologically nor otherw se undesi rabl e and i ncl udes that
which is acceptable for veterinary as well as human pharnaceutical use.

" Phar mac edetewahyilatkdt oe'fhetendagalkyll' msansof grau oftho fvohuireRAR' wledreis Rt ihatkykene

phar maceut i cal.l v acceptapl.e,  as .defined herein, and that possess the
s B R

desired pﬂl %8?35? r§/m‘of t he parent conpound. Such salts

i ncl ude: 'HaabsyRdddyl aiRased gdufh of the dhrimul - SORR Fadtdn RGidercigls dsfined
hydrochl ori c. acid, hydrobrom c acid, sulfuric acid, nitric acid, phosphoric
aci d, andNFWEZIikeg or formed with organic acids such as acetic acid,
benzengs Ut QaberyR&L ImcBRNZRLE) o GRTRIMALBUDLR NG rAPR Gy h@drbiry Lasafekifled

et hanesul fonic acid, fumaric acid, glucoheptonic acid, gluconic acid,

gl utam ¢ kas¢id, glycolic acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic
acid, |acti ' el Cl li¢c.agienn I 6 .achd, .l ¢ acid,
nethanesuI(%%?%%%XF%? %%%gﬁﬁggﬁ%l ngy&ﬁgpﬁﬁgglgﬁ%§%+§6§§%9§8| ) pf%pionic
acid, salhaytbirgl &cietinedheeinni c acid, tartaric acid, ptoluenesul fonic acid,
el di o or BEGHTEr S8kht VeGSR SEHEb Y e iR T R SOEE By et al
ion, €99.subdtudltfdbio, BELAR! bicad, ofdd&l kal i ne earth ion, or an alum numion
or 20 coordinates with an organic or inorganic base. Acceptable organic
bases i ncTHrdealkylaniartllakiandelined haiss! @nyhieh ongarmdig hydrogeariap been replaced
triethano 1 . 1ne, Qgﬁ i . tahl-e | norgani c bases

i ncl ude a ﬁﬁ%ﬁﬁ%?%@ﬁ$§§¢§%¥£§aFcu &%&3ﬁ¥g§§§é@ﬁ%%fé§§4§h1hydroxide, sodi um
car bonat e-GALCES pelCldi@ ¢y, gedbiodtlkyTteeg. pr@f:prané theghar maceut i cal |y acceptabl e
Sl phuri o AP HEo e PHeaReEBPIbhT G G Mg e thekdp B pAOSHRGTE G eh o,
tartankc @gindd h&lein! 140 B&hhlary PAbMRIxyIOHARSIIMBth¢k§l ci um zinc, and

magnesium |t should be understood that all references to pharmaceutically
accept abl dldPexcleagunq s yamtateslding Whshcin ot lgast 0BoIIYReteBYis s NEk ¢/¥-al f or s
(pol ynoi p ] j t 13ﬂﬁ€§ﬁ%hd addition salt. 30
"Protecti%gﬁéggggﬁ£%@§glrgggﬁgP%gkaﬁgﬁh' means t he group which selectively
bl ocks on&lateactdyxénshrse mone@valent fatfratad oty lconusting whi dnstechret hiags,a chemi cal
reaction can be .carried out, sel ectively at ot he unﬁrotected reacfi e
Gite in tHEORREHIAG S SR ahdTEnal oy eotefis SO T RSyt iy g sul .
chem gpr yThddasdradyRyPFag asy®ds opfioddly Subsiveat dsarfih&l hersifORxiMElePsOt ecti ve
groups WO 2010/ Q72597PCT/ EP2009/ 067026 - 11 - to bl ock reactive nitrogen
and/ or  oxBYERCYENS MViPice detde; but preanof Eared iy ptigmahly subahined Pipasilinér s

"ani no- prﬁa}é&ﬁhhmhaﬁwﬁe‘}aﬁm, s BhihyRBERIRE AL SR AR HRidaAigylSed

i nt erchangeabl y” herei'n and Tefer se ‘organi c groups iIntended to
prot ect tadarolidioge nyadioyh pgalansyl, ppdesiindbixezelebctli ismszelidnylgmespholet.i c

proceduregs. lary. nitrogen.protectin roups. 5 incl ude ut .gre not

i ted caieepT oy Sl R GBS a R i gL RoGadietfhony!
(Carbegmm%H?myWH@B%&bmFmﬂE&bH%MﬁﬁﬂﬁMbﬂ%%@ﬂF@?g§§momn%tmﬁmy?pﬁnﬂ,Th

p- ni trobenzyl oxycarbonyl, tertbutoxycarbonyl ,..an e like. e
artisan iﬁliﬁw{emmylmr%hygwaﬁwh%n%ﬁ ay _ﬂgﬁlaaw%%}yl% X¥gse of renoval
and for tﬂﬁﬁnﬁ%ﬂdhﬁlylgﬁl@oﬂéﬂ &ihf&@@&ln&1!1@1,fd?dﬂdﬁmdﬁﬂloﬁiﬁﬁ%lt&ﬁsﬂro&&%ﬂ{@t es” means
sol vent additions forns that contain either stoichionetric or non 10

st oi chi ontstreliydrisemunedisylofndtbe Viset . Sonme conpounds have a tendency to trap a
fixed nol [ s Nt ' t.all.i ' tate, thus
Forming. oty oaicBi Ayt Hel B0 pORLPOHLE bl RER SIREROER s PEVRBARRET Do e
when Bhe smdrognlylasdeinedhetein.t he sol vate fornmed is an al cohol ate. Hydrates
are forned by the conbination, of e or re mol ecul es of ter wiith one of
t he substg#(t, 0% 19%ﬁ“be?ﬁaﬁﬁémﬁaeﬁﬁé?ﬁpefoafnﬁ§qﬂ%w Fodt Fartezetlel snddeipes! “such

conbi nat i gheiA5 being able to formone or nore hydrate.



"Subj ect” nmeans manmal s and non-manmal s. Manmmal s nmeans any nenber of the
mammal i a cl ass including, but not limted to, humans; non-human pri mates
such as owDOrepevwes®3 and ot her apes and nonkey speci es; ParmpPasomeaioze such as
cattle, horses, sheep, goats, and sw ne; donestic animals such as rabbits,
dogs, and cats; |aboratory animals 20 including rodents, such as rats,

m ce, and guinea pigs; and the |ike. Exanples of non- nmammals include, but
are not | ihterecyclydalképy’ dacanamahoidieod thik éormiike OReRiwhereibjReistatkytime sndiBt isdenot e
a particuﬂqr %%glgg %5%. ;f%}hritis" nmeans di seases or conditions damage to
joints of THe &y g Hlsglﬁ associ at ed wi th such joint damage.
Arithriti'Hydaelyaltesyrheingatnadicty af therfoinnga -0 ivboreirt R1id liydsoxypk@r dsatefiie®5
arthritis, septic arthritis and gouty arthritis. "Pain" includes, wthout
limtati off™Pnfl ammatory pain; surgical pain; visceral pain; dental pain;

pr emenst r yalirPdalkylap SR TAkanR @ nfbict BF the Feiendll 2-NRURNF he @ IndE & HYArd¥en 6F MRYIET
headaches; ‘nerve injury; neuritis] neural gias; poisoning; i'schemc injury,;

i nt erstitengl R ¢yydroxystkybasdedinephdrein. viral , parasitic or bacteria

i nfection, -tr G ah DLULY,  OF  pai i W AR I owel
50 syndr opboals BHTRAG Y ReknGEn DR BIRAF EARE R B ) R RYE
conpound Rhahydrof@oratkil,ang Reieltydrexyalkylidy detihed dreihr eati ng a di sease state,

is sufficjent to eff such treatnment for the disease stat T

"t hor apec PRl EPRIEkY B SatmeeIR f1e0u Gote pERE TG Bt e o Kd s,
di seass NR ARNCAOX2RALRCGL EP2009/ 067026 - 12 - state being treated, the
severity or the disease treated, the age and relative health of the

subj ect, tHwlrexigadorylaikexy mesns agravpiod thedpimgHa -@reCl{QdgHeriteryn Riike

attendi ng i cal inary practitioner, and other factors. The
ternms "th%ggg%% fﬁggegﬁ%éé" and "those defined herein" when referring to a
vari abl e Hydnegulkglayesbdylallefl torehgdrokhdkdxyoatiomédlkyll' ticams odrothef thar i abl e

as well a refer , referr an st preferred definifions, if
oy e PG €510 B AP GG R RO IBR epR i) Bh b alE or Tty B event i ng
t he dijseageydbalaleyl méans GRYUKNNAolcReasClehiRéCiddreif YouBtANEd dhthlohe ofingRase state
not to develop in a subject that nay be exposed to or predi sposed 10to the
di sease skrafesablyeie, Hreal thse hydioxp gisaps. readedrthaitigyiagy cathoprigmsdess nphe
di sease s L )anb ROEALL | t i : pio] [ t.he
developne%t 0 mf&%héwgggggkikgﬁg-g?m?%%ﬁﬁﬁ?ﬁ%%ﬁﬂ&ggﬂ%%%Rgﬁﬁéﬁ&hk@%?fa
' gl i evi nghﬁdwy;rheff%%ahmramthyhi2i-lexdroxy9§wvh|@;hy_émxl@pmpyl, MhWW)Q-

regressi o | Sease or. | I.Nnl C . . e rns
Toreart nomey ok o BESSRRE A BBy ahbERy s Yot R D25
react pgn ﬁg&ﬁ@ey-aﬁgﬂragyrﬁéthmm'ymg,stdﬂgy@@x tye Y eanedlosybifdendappropri ate

ed a

conditions to produce the_ indicat nd/ or the desired product. It should
be appr ect- SRR DREhYEQRITIN whi ch produces the indicated and/or the
desired p‘@%&lﬁ IRAE nREEESSRIdali1 FRRYY &s dHEhEEhd¥infWiRRiA B, 400 GRMRINAt i on
of two readent Cgﬂ?%EQMere $n§?i§ﬁ¥& a edi i{e.,liﬁEre ﬁay be %ne OF nor e
i nt er medi tdesgenhiants iarthke qycldlikybddical tave bednaeplrecdwhittchhydroxynaibstityeriteads t o

the formation of .the indicate d/or .the desi.,r roduct . ncl ature and
st uct ur 8P gk re P AR RGBSt Ed o e ATRSR. Pl hasea
on AUZONOWEmky. 4.0, a 25 Beilstein Institute conputerized systemfor the
generation of |UPAC systematic nonmencl ature. Chem cal structures shoy

herei n wer&pelEisapetrctSFTyg FECSPJiced SPERYIS, anomwsssi)élﬁ@ PR bécgﬁﬁgri ng
on a car bl ro YK IEMiAY b d FusQl siRintenPRBRN riHo® Bl Malilg a ShERCEHEARHRGLET N

i ndicates the presence of a hydrogen atom unl ess indicated otherw se. Were
a ni t r ogethersoningludingpaeslyse@rapdd ddrivatives themienin “Qiinplize; tysencumpassesy on a

ni t rogen nd,. . abl . t he
heteroaryﬁﬁﬁﬂﬁégeéﬁgﬁhéﬁﬁ#ggfg%ﬂﬁégaggﬁgouﬁ%§§¥$fg?§e§£$%ﬁ&%§@%§%n val ency
ni t r ogen. optivanléy aubstitutedlas defiicd heii witls varivua gatupsl icliklgbinterabia,Speei.f i C
stereochem stry js shown for the chira{ center oth enantiogﬁﬁs associ at ed

With the Qumoline” thus encompasses dihydroquinolinones, tetrahydroquinolinones and the like.
"Optionally substituted", when used in association with "aryl", phenyl", "heteroaryl"”

"cycloalkyl" or "heterocyclyl”, means an aryl, phenyl, heteroaryl, cycloalkyl or heterocyclyl



WO 2010/ 072597PCT/ EP2009/ 067026 - 13 - chiral center are enconpassed by the
structure. \Were a structure shown herein may exist in nmultiple tautoneric
forms, alwo=zoun7esat oners are enconpassed by the struct @Ce/EP20/0pRRENt S and
publications identified herein are incorporated herein by reference in
their entirety. 5 Conpounds of the Invgntion The invention provides
conpounds of the formula I: Ra | or pharmaceutically acceptable salts
t her eof , whieh & aption@hy substQuted imtlepandenglyowigh orde toRturi ssbssitcntsnpicfoyatdyibst o1t ut ed

et or oar Yo C BB ARRG ol AR A SRkt b BRI SRR, P

al kyl car bigaky,Inddrd ¥l anoohydbksQ ko gy, batiyd, at WyhinoRboandikiRanas di-alkdiependent | y
's: hydr Olgael‘(g]dlky?,rhaloalkoxy, heteroalkyl, -COR, -SO,R (where R is hydrogen, alkyl, phenyl or

5 phenylalkyl), -(CR’R”),-COOR (where n is an integer from 0 to 5, R” and R” are
independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
phenyl or phenylalkyl), or —(CR’R”)n-CONRaRb (where n is an integer from 0 to 5, R’ and

R” are independently hydrogen or alkyl, and R® and RD are, independently of each other,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl). Certain preferred

10  optional substituents for "aryl", phenyl", "heteroaryl" "cycloalkyl" or "heterocyclyl" include
alkyl, halo, haloalkyl, alkoxy, cyano, amino and alkylsulfonyl. More preferred substituents
are methyl, fluoro, chloro, trifluoromethyl, methoxy, amino and methanesulfonyl. In certain
embodiments optional substituents include oxo, alkyl, halo, haloalkyl, hydroxyalkyl and
alkoxyalkyl, and in specific embodiments may be oxo alkyl, halo and hydroxyalkyl.

15 “Leaving group” means the group with the meaning conventionally associated with it in
synthetic organic chemistry, i.e., an atom or group displaceable under substitution reaction
conditions. Examples of leaving groups include, but are not limited to, halogen, alkane- or
arylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl,
benzenesulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy, optionally substituted

20  benzyloxy, isopropyloxy, acyloxy, and the like.

“Modulator” means a molecule that interacts with a target. The interactions include, but are
not limited to, agonist, antagonist, and the like, as defined herein.

“Optional” or “optionally” means that the subsequently described event or circumstance may
but need not occur, and that the description includes instances where the event or

25 circumstance occurs and instances in which it does not.

"Disease" and “Disease state” means any disease, condition, symptom, disorder or indication.
“Inert organic solvent” or “inert solvent” means the solvent is inert under the conditions of
the reaction being described in conjunction therewith, including for example, benzene,
toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene

30 chloride or dichloromethane, dichloroethane, diethyl ether, ethyl acetate, acetone, methyl

ethyl ketone, methanol, ethanol, propanol, isopropanol, terz-butanol, dioxane, pyridine, and



25C _6al kyl; and Ra is: hydrogen; G _6al kyl; WO
20107 072597PCT/ EP2009/ 067026 - 14 - hydr oxy- C _6al kyl ;
C _6al koxwoCnidabieyl . I n certain enbodi nents of fornul aPCI/ER3909/84702a60d R5

are hydrogen. In certain enbodinments of formula I, R3, R4, R5 and Ra are
hydrogen. 5 In certain enbodinents of farmula I, mis 0. In certain
enbodi ments of fornmula |, nis 0. In certain enbodi nents of formula I, R3
i s hydr ogén lik¢. nUtﬂ@SSt speeifiedtogtic pantitagy, dfe sobiemslused in tR4repcsiony df thgereseritn

certain enboq ﬁ fornula I, R5 is hydrogen. 10 In certain enbodi ments
of fornul@y?lwﬁﬁﬁ”ge JAYBEEn. In certain enbodi ments of formila I, RLis
het er oar y‘fPlﬁﬁhz&;@m&dllif lacmptablad @leyths theguviioh is rmyd:ﬁll inengafibg apyirimaceutical

i sobenzof urany] ; benzotriazol -yl; indazol - E- xoaﬁ 3-di hydr.o-indol y1;
pyri di nyl Conipoélt@n hat ispgeReg dy e moRdPFiemAnd nﬁ%a y[por othérwise

2- 0x0- &, 2yebirdof®l drahylh R @bk Wﬁkdhrls YebepE FH xﬂ%{e%n%y% XT38 'hﬂm)ﬁ;-
3, 4-di hydr obenzo[ 1, 4] oxazi n-yl; quinazolinyl; cinnolinyl; and 1-

oxo- 1, 2- diteytiacsuiigabged. nol i nyl ; "each optlonally substit ut ed one, two or

three ti i [ e . ; hal o,
" Bt o Pt 3500 L OAER DO B Sh SR (1
G _6al koxaectptatdalak vkfinecdrheswin, raﬁdarabpassyd:ss tia deSiad dkpHarmddolopérat adtivitgobhdi nent s

of formula |, RLis hetero | ected from indolyl; quinolinyl;
benzofurawywucpg%ﬂﬁﬁzgp‘ %ﬂ?ﬂnd nzotriazol -yl ; indazol -yl ;

2- 0X0-@, 3- di hydr o- i gl dkion2QUPFrhel With 1noilga%1c3acﬂ1'sts§<§1f @h%fdfoghlgﬁb pali nyl ;
|squ|nonB%@q 2-0x0-1, 2, 3, 4-tetrahydro-qui nolin-y

pyrrol 0|[ I2 f@mrcaazv‘idqSlylmlﬂccﬁﬁldsnmﬂwqwc@h@fﬂi’éﬂlz‘@){icld,&}l@k@zlﬂﬁ griforraeikyith
opti ona 3r§?rﬂp ﬁ&Pst H{cﬁg ? r an a&&noeﬂgﬁlte%mﬁ)ﬁ e{cggﬁf(ﬁ'% %ﬁ]il}glro%ldﬁgﬁ}llc Igglfioé{%

i ndependently se
hydr oxy- 0c1c6athayd:splfhmdlaadyfuﬁ)ar16a¢1klpgdyeoha)toﬁlalak1yll glummc@ilcmﬁghkmm-aﬁid 6al kyl .
s of fornu sel ected from

ot o TR TS et Ao b aror SRR et 1 S b G L, |

2- OX018, 31_11@1'1@%% FndlSHOLMd mANEL A, Inic tHandsuBfoftrcta@ldr ﬁl'ﬂ}{&ﬁ@acﬁ&“ﬁm inyl;
|squ|noI|n¥ 2-0x0- 1, 2, 3, 4- tetrahydro qU|noI|n-y

pyr r ol o[ 20aphilspesadppicyaid, mopiogicgds BhiERKoIcI. 43 pd yartarisiagido I nyl :  and
1- oxo-1, 2&h§h&%ﬁ6&ca&8%ﬂd&ﬂﬂ&%1ea&@ dﬁ%ﬁ%@ﬂﬁjly substituted one, two or
three tines with a group or “groups i'ndependently selected from oxo; hal o,
G _6al kyl; hal o-C s@]af‘. foyrhczd wydr axacidic pBedrkytsenBid thwphrmtycoﬁpoﬁnﬂdﬂbmyls

o LB SRR, SN g R R A b &

1, 2, 324- t @ordihytely Witlgl btk BighhiB Bt inot AR} WaKO |Alc66ﬁtable organic bases include
2-0x0-1, 2, 3, 4-tetrahydro- qU|noI|n yl: 3,4-di drobenzo Loxa2|n yl;
ci nnol i nydicthaapianing,ihapo burdne Namethiy ledsamins m%%ano lame. Ty, and'he

2010/ 0725 /P Q&FJCEIE@]SAQ %o@@aﬁ@?@ases itAude aluminum hydroxide, calcium hydroxide, potassium

hydroxide, sodium carbonate and sodium hydroxide.
The preferred pharmaceutically acceptable salts are the salts formed from acetic acid,

25 hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric acid, tartaric
acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.
It should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the
same acid addition salt.

30 “Protective group” or “protecting group” means the group which selectively blocks one
reactive site in a multifunctional compound such that a chemical reaction can be carried out
selectively at another unprotected reactive site in the meaning conventionally associated with

it in synthetic chemistry. Certain processes of this invention rely upon the protective groups



optionally substituted one, two or three tines with a group or groups
i ndependently selected from oxo; halo, Cl_6al kyl; hal o-Cl_6al kyl ;
hydr oxy- Groeaiokye3o7or Ci_6al koxy-Cl_6al kyl . In certai n echagemnt®26f
formula I, RL is heteroaryl selected from indolyl; quinolinyl; 1,2,3
,4-tetrahydro-quino linyl; is oquino |i qyl
2-0xo0-1, 2, 3, 4-tetrahydro-quinolin-y1, §'4 5 di hydrobenzo [1 , 4]oxaz in-yl;
ci nnol i nyto;blegkdedctivg pitrbgen @:ﬁdmr@mgdnmns proscnhipl the @acthntepFolmxamp&e the

substituted ope.. two or. 1 ree,ti foup, o ently
el scted £1BmenuRygiigt HefB by Reteh e esthg SRl RGP Budy TR BREAEY)

G _6al koxiyer&h abdtdfatito tHo@e Clgaﬁlalgfbu@s‘rbﬁﬁidﬁﬁfﬁlﬁoﬁﬁt tfl@flﬁﬁlcbkgal AtomRigainst het er oar yI
sel ected from _indoly qulnollny i ndazol - 1,2,3 ,4-tetrahydro-quino
linyl; i sUslegitad ﬂf‘oreﬁthw duringgypthetic procedyresy Eﬁ%mplaﬁyafragencm?tﬁﬁmg@r%ps 10 and
3, 4- d'bydﬁgﬁﬁ@%ﬂf%fﬂbp%@%&ﬂnM%ﬂu@ﬁﬁ&ﬁﬁp&kﬁﬁﬁhéXmﬁﬂ@%éﬂﬁH&ﬁ?bQﬂ%ﬂx%&P or
three tines with a group or grouBs i ndependent’ly Selected from oxo; halo,
Ci _6al ky! (cathaberayldxpXyBO, pHadtiguybenzyloggearkinyl, @I‘iﬁ@@b@?@ﬁ@&}’c@fboﬁﬂr fta |, R
is heter I 0 n in

i ndazol - O&Itg)fycg§ogg>£§6§)3a%q]&h énﬂ%r (])T hi% a}@s glﬁt;log tﬁ‘?g%n%(\vh%wé%% % Z0 -5 -yl
in dol-6- ﬁoittheleragl:azfobm&emmd ﬂ)rd)embﬂ1t§3td:lwhly§ﬂa[1ﬂ thé\ﬁlﬂlﬂbw‘ﬁ}g\/rﬂ:actlpmfl d| n-3-yl1;
pyridin-4; yrldln 1; ridin- 15 3-y1; quino lin-6 -

G ol | n- el iy ot gpeftons Bris oat e i TUNARF RO, | soqui no
l'i n- 519yl stoiéhio¥Rirtclnbudts of 36106t ABYHE QomBSlinAL haven téndaiby toR¥dpraOfide@ nhAar3
-b]pyraz in-2 -yl; 3,4- dihydro-b enzo [1, 4] oxazin-6-y1l; 3 -0 x0-3

, 4- di hydrigtio pf eqdyent prolegylss jathe arystallipe solil stafe thws faroivainselvpte. IfA)sokert n- 6
-y13 - 0X0;

et ranpdnser i GO BRBRIRY bt BUERL SRR ol e sl fogmeg i an

CI nnol i nyal¢cohmtege. 1H ydrxtos éi:r;e Zertheldybgrtie cadibinsogwif nmd omcbr;e nﬁdeximles i wate:alwhty

substituted r twice wt roup rou i nde ent sel ect ed
from hal ¥° ‘%%%%‘g aes H’a‘f"]&“’]bﬂleé’éﬁq%ﬁ nﬁféﬂ@iﬁfﬁ% S%’ﬁlagﬁ] 8 Lcomgma“‘m

a 6ahkoxmnﬂgm@@kk%hnOhaoﬁﬁb@awamgnbodlnents of formula I, ﬁ i s heteroaryl
selected from .indol-4-yl1; quinolin-5-yl1: indazol-6-yl,; |ndazol 5 -yl;

i ndo1- 6- ySubipgf ﬁmﬁnﬁn@nmalsaﬁn@atmﬁnmalylMaauﬁ%meﬁlssmyme@er ofthg  4-
tetrahydrg mﬁlﬂhﬁlglaésj iflc t71d1n but ni)tslﬂm%'t?%ugdaﬂs ShopHuman primates such as

2-0xo0-1, 2, % -tetrah y ui nol i n-7- 3

di hydr o- b@hmp{uﬂzges]anm)menalﬁe-swﬂld n®nkey sp@elas ,fmrdaﬂmylails suchmsenttlo, fotsed]sheopazi n- 6

oxai n- b §e PO APk BrS Shih Griie e gt bt S hftnderee L1

2- 0X028, ZmBLuémtg%deatsywcﬁagwtmhcmaﬁd Ydine AN afPiheQikal Exardplbssfidodt ed once or
twice with a group or groups independently selected from halo, G 6alkyl;

hal o- G _6apRyTls ingladceRyicre Befilayifed toybirds, a5 tholise. dihe e yrbicgd dogs n6Er t ai n
enbodi ”E”&e?lof%faﬂa%éﬁﬂr%gé ord3k IS heteroaryl selected from indol-4-yl;

qui nol i n-5-y1; ‘i ndazol -6-y1; indazol-5 -yl; indol-6-yl; quinolin-6-yl;

qui nol i n- ?Aymnuﬁunﬂmsdmmaeymxmmdn@ns@Hn%mtQﬁMﬁﬁh@h¢bmqudm@mhmmmﬁuuyl . iso

qui no lin- t.etr U|n 4- dlhydro b
anzo 1 1, 4y adioBt JAies: AuttyiigROLRTH A Bk dobgpig Borfig? % 5
, 4- d|nydr&nmnﬁ&kﬁﬁ&ﬁﬂﬁﬁ@@ﬁ&@&ﬂ&EE&QQQ/067026

;I. % 63- 4b$ g%agrgﬁpé Xgéitﬁﬂﬂ?lllﬁétg‘g}gﬁ( ngﬁl&ﬁneg(l)rg p(gl{no s&)rglrz:gl()p[a}n éxlfls%é(rgf aln dentaI

2- oxo- 1, % Sri Rl B Pal: SiaaPdin-fRmYdse §8GHs: Qthgka%baé 'c‘fus?eﬁ‘%atdaéﬂéfs%r&b"ce or
tw ce mnt a group or groups |ndependently sel ected from chloro; brono;
met hyl ;  einfyy;neoriti@ newrgldrasxyoismning iscBeniia igeiyt mtmstémb@ﬂtlmma@eopalﬁWMI al,
RL is het 0 [

3- ox0- 1, 3&{5%2{ %r&%?ég@ enﬁ@g ({n st ﬂgﬁlétrllcz i i’ujr}r séo 1a§edy\>g71’tlilr1établf bowel

i ndazaD- 5gmmmn%-oxo 2, 3- dlhydro i ndol-5-y1; 6 chloro pyr|d|n 3 y1;
pyridin-4-y1; 2- Ch or ridin-4 yridin-2- 1 4- et hy yrldln yl
5- br ono- qﬁ IWEﬁPFWIC@ ly gt ecf%e@wwnt eﬁ’eﬁlaa nrﬁnaomofz % Oé%wpgﬁm Hee Adgmysiered

2- 0X0- 2, 3y d Fﬁtofbf ﬁ’&@ﬂlgﬁ dYs%ase@Td@ﬁMfﬁ&éﬁ'ﬁ't@Q@eje‘t Quchdieatment for the disease

5- et hy | - qui nol i n- 6- 6- br ono- 2- 0xo0-1, 2, 3, 4-tetrahydro-quinolin-7-y1,;
qui nol i n- gaty 1Th@“th@pp@]tw@}m HEctive zgnwt” will Vary dependlng on the compound, disease

6- br ono- 1net hyl- 2- oxo- 1, 2, 3, 4-tetrahydro-qui nolin-7-yl; isoquinolin-5-yl;
2-nmet hyl - qui nolin-5-y1; 5- ethyl-1(2 -hydroxy-ethyl)-indol-6-y1;

1, 6-dinmethyl-2 -o xo-1,2,3 ,4-tetrahydro-quinolin-7-y1; 1-

2- hydroxy-ethyl)-2-o0xo0-1, 2, 3, 4-tetrahydro-quinolin-7-yl;

7-met hyl - qui nol i n-6-y1; 5-methyl 5H pyrrol of 2, 3-b] pyrazi n-2-y1;

7- br ono- 3- oxo- 3, 4-di hydro- 2H benzo[ 1, 4] oxazi n-6-yl; 7- 15

bronD 4- nethyl 3- oxo- 3 4 dlhydro benzo[l 4]oxa2|n 6 yl

A ~ o ~ o o - o




30 7-y1; isoquinolin-5-y1; 2-nethyl-quinolin-5-y1,

5-et hyl - 1- (2- hydr oxy-et hyl ) -indol -6-y1; 1, 6-

di met hy 1-Woarw/ar2®73, 4-t et r ahydr o- qui nol i n-7-y1; PCT/EP2009/067026

1- 2- hydroxy- et hyl ) - 2- oxo-1, 2, 3, 4- tetrahydro-quinolin-7-y1;

7-met hyl - qui nol i n-6-y1; 7-brono-3-o0x0- Qq-dihydro-2Hbenzo[1,4]oxazin-6-y1;
7- brono- 4- net hy1l- 3- oxo- 3, 4- di hydr o- benzq[ 1, 4] oxazi n-6-yl; 4,7- WO

2010/ 072597PbTihERR2@0d /ety -or thig discase treated, the age and relative health of the

di met hy1- 3 3, 4- di h

7-ethyl- 4 r%etc Rape iguts agd §> ge ﬁmﬁlg% XthiJ“ﬁ x% fﬁh%at%?&dmg medical or

? rrﬁt gyl mmﬁqm&nmer an%tﬂfmmgﬁt hyl ) - 5- net hyl -i ndazol - 6-y1; 1-

2- hydr oxy- et hy I et hyl - Ql-6-y

6- et hyl - ¥1i*FetFW931 ﬂzwssﬁsp inedab e ands Fhézﬁ%ﬁ%aﬁhﬁrsm rhpn yaferring dey3 ypriagly, ¢
1-(2- thrﬁ%é(rp@Italfb\élbgfr&‘eﬂéﬁ&é"tﬁéb%a@ﬂ@ﬁtﬁtl& S e VbR QT eﬁﬁb‘r&@tlrédqmée -yl
7-brono- 1- ( 2- hydr oxy- et hyl ) - 2- oxo- 1, 2, 3, 4-t et rahydro-qui nol i n-6-y1

5- et hy1- 2prefesehyhduostair¢famrdl gefinitions, if any.

gl E‘?([j:“c/)l bgl;]rg%tﬁjf 2]‘“tgea9¥g1t’oo {(ﬂge%gelstatk?ﬁ%%ﬁep 6-yl; 7-ethyl-3-o0xo0-3,4-

7- br ono- 4- ( 2- hydr oy - ethm&kn&ngmed&eaedwhydémbenmp@&pnmaxaﬁmpmﬁmwfﬂm
7- et hyl-4-(2- hydrox) eth 0x0-3,4-di h benzo o azin-6-yl; 5
~ethyl -1 -methyl -in %teﬂ_’t tol&éVe?l"PH}%{biﬁf | Bl BRg BG Srabetyd o Predistosea

, 4-tetpahydro- qui nwth@dﬁeaxésta@n@ht@nesl&t @tté&xéﬁelaéaordnyﬁapmﬁ&ﬂmmendazol 6
-yI In certain enbodi nents of formula V is heteroaryl selected from
i ndol-4-y1; qU|noIﬂﬁ@§e¢@f i ndol-6-y1; 5- bronD qui nol i n-6-y1;

S ot hyl “qui nol 1 n- By 1; TEB R fd it o B BRI

qgui nolin-8-yl; 6 - dstdybtaguor nekiimedsyptobs; dor ono- 1 nethyl 2-o0xo0-1 , 2, 3

, 4-t et r ahydr o- uin l.in- i soqui nol.i n- th U|noI|n 5-y1,
5 et byl 1 (2 hydr oy ot KRGS AAED . catih tefporiry o perfidnd ’
di met hy1- 2- oxo-1, 2re§r6451b@bf BB YRERC Gtatdifs Rtidic¥ kymptoms.

1- 2- hydr ox -ethx[)- -0x0-1,2, 3, 4- tetrahydro-quinolin-7-yl;

7- et hy| - §i BN TLegting’; “cpnisetng -and Sxegctmngd vichyefesing e a chemical reaction
benzo[ 1, 4

2 br OITD. 4&1?%?%5% g _o)cl)r)](ném ‘54wo dcl)rhmo ¢ Ie grl;]t% 3 dera pI’O% éal,t% C()éld;/tio;ns }10, %rpduce the

di met hy1- ﬁdmw@d Bncﬂemhhyleml@d bemlna{ 11; m})obddmapplﬁelytbd that the reaction which

7-ethyl-4- 3- 4-di h 20 .benzo[ 1, 4] oxaz

ot el fie TRl et W et ROr ARt S B ety from the
( 2- hydpoxyonstiigtioh o8 tveo wag’léi‘thWhlch Rdelinfiralht added, i.e., there may be one or more

6-et hyl -1 - nethgl 2- 0xo-1, 2, 3, 4- tetrahydrqu|noI|n 7-y1l; indazol -5-y1,

1- ( 2- hydrigéeymedinigs yhishses pgduced giyibe MIBUE 4_t et r ahydr o- qui nol i n7-y1:

7- bronmo- 1542n mfgﬁ yle%apw the %rﬁ%l‘?onlot%h@mﬂlctaﬁh LAY OME Al Qkd e - Y 1;
5-ethyl-2 -nethyl quinolin-6-yl1;

7- nethyl-B;m@méamﬁﬁniﬁguﬂg_benzo[1 4] oxazi n-6-yl; 7-ethyl-3-0x0-3,4- 25
di hydr o-

7 b o Bkt AR R ed i ApndienanisBad op AT N ot g

7- et hyp3- 4B{iRtdiy thisavye @ﬁrﬁpﬁlte)nzad @s&ﬁBfoéﬂdzI gay@ka@orb@fnmm s%r]s@maﬁc n-6-yl; 5
-ethyl -I - et hy -indaﬁ %u 7 -dj met hyl-2- oxo- .

, 4- t et r ahYUPSE GO fﬁmeakﬁ Ctsres SRy herein Wrswe%%% 3o %&%{%1811 26-y1; 3
-met hyl - CW%énWa@ncy hppedrifl 61{ ﬁr&;rjﬂéﬂ o%eﬂ%{llﬁﬂr énltng]en grobrPin tﬂé’gﬁﬁﬁﬂeset hyl’) -
1 -oxo- 1 ,2-dihydro-isoquinolin-5 - - 0XO0-
~di hydr o- heseig mcmﬂt@snh@prewnce aln llydr@emamu hlyllsssusdlmjm <rftb¢w\se5 leelre a 1

- di net hyl

met hyl Car%ﬁé@%@%kaﬁ?&? %%3? ? ysého‘%k; @q%%ﬁe? ﬁal%(n]ciy oﬁg&%ﬁ@é hf&)m and

- di hydoo- w&mﬂhsaﬁmmsRBI@MHRFaﬁQhBQﬁQh@mﬂﬁﬁiaﬁyhﬁﬁz&ﬂ%h@ﬁi@éﬁnwyBBbmnMn
certain enmbodi nents of f?rnula I i s indo] op tlonalugwpybﬁtltuted once
or twice WPHCAIYGPSAR oY G@Piﬁﬂ‘é’é’g%d%%&éﬁfrﬁ e§@F8’&‘§tééP?$ T&RY;"%al o,

G _6al kyl gpebigik Qrefdachahikyy is shyWh Q?if)ﬂg ctf@l &kor, BEth CharRRhtetrabsddiarphitlythe 1N
certain enbodlnents of formula I, RL is indazolyl optionally substituted
once or twice with 5 a group or groups independently selected from oxo;
hal o, C _6al kyl; hal o-C _6al kyl ; hydroxyG _6al kyl; or C _6al koxy-C _6al kyl .
In certain enbodinents of fornmula I, Rl is: quinolinyl; isoquinolinyl;

di hydroqui nol i nyl; or tetrahydroquinolinyl; each optionally substituted
one, two or three tines with a group or groups independently selected from
oxo; hal o, G _6al kyl; halo-C _6al kyl; hydroxy-C _6al kyl; 10 or

C _6al koxy-C _6al kyl. In certain enbodinents of formula I, Rl is:

benzo[l 4]oxa2|nyl dihydrobenzo[1,4]xazinyl; or

v - o o L I T - I L T Y 1 o . o M



In certain enbodinents of formula I, RlL is optionally substituted

het eroaryl selected from 25 pyridinyl; indazolyl; indolyl; quinolinyl;
qui noxal iwgl2p10vdesphenyl ; benzi m dazol yl ; benzof ur anyl ; pdirlapdecgiondos yl ;

t et rahydr oqui nol i nyl; pyrazolyl; 2-oxo-2,3-di hydrobenzi m dazol y1;

2, 3-di hydr obenzi m dazol y1; benzothiaqurL; 2-0xo0-1, 2, 3, 4-

t et rahydr oqui nol i nyl; 2-oxo-3, 4-di hydro-i ndol y1;

4- ox0- 3, 4chdiahgahtay-arpuinaampisierl by, the stguctidic hheorustneiuragiown herein may exist in

3, 4-di hydrohenzol[.1. 4].oxazi nyl ; 2. 3-di hydrobenzof uranyl ; each of which 30
my b opth g ryouthel PRl dieN ot SRt P R or

subst i t ueatl paicnd epé padithliohsSédneitit@bertinemg intbriporaed herdirobwpie fdreuatn thegt hyl ;

et hyl; met hoxy; ethoxy; trifluoromethyl; difluoronethoxy; nitrile;

net hoxyet %S~ hydr oxyet hoxy; hydroxynethyl; or hydroxyethyl. WO

2010/ 072597PCT/ EP2009/ 067026 - 19 - In certain enbodinments of forrmula I, R
is is Ret 8 Ue% om pyridinyl; indazolyl: indolyl; quinolinyl:
gui noxal i : i Pgny : j 1, penzof uranyl ; di hydroi ndol yl ;
tetrahydrg%t?ﬁ% ?ﬁ@ ;16%nggﬁépgbg?%?%¥ﬁ§%$obenzinidazolyl; benzot hi azol yl ;
2-0x0-1, 2, 3, 4- tetrahydroqui nolinyl; 2-oxo+2, 3-di hydro-indolyl;

4- oxo- 3, 4- di hydro- qui nazolinyl; 3,4- 5 dihydrobgenzo[ 1, 4] oxazi nyl ;

2, 3-di hydr obenzof uranyl ; each of whigh tionally substituted once
or twice with halo, G _6alkyl. hydraxy-Ci| 6al kyl or G _6al koxy. In certain
enbodi rents of formula |, R iR a ected from pyridinyl;

i ndazol yl; indolyl; quinolinyl; qgtimoxflinyl; thiophenyl; benzim dazolyl;
benzof uranyl ; dihydroindolyl; tetRrahyddoquj i nyl; pyrazolyl;

2, 3-di hydr obenzi m dazol y1; benzot hi azol yR; 2-0xo0q1, 2, 3, 4- 10

t et rahydr oqui nol i nyl ; 2-oxo-2, 3-di hydro-i ndol y1;

4- oxo- 3, AordihayeRcutEally axspiahlpisaltghaicoli hydr obenzol 1, 4] oxazi ny! ;

2, 3-di hydgphepzof uranyl ; each of which may be optionally substituted once
or twice wth halo or G _6alkyl. In certain enbodinents of formula |, R is
het er d@ryl selmgd@dr f;rom pyridin-2-y1; pyridin-4- yl; indazol-6-y1;

i ndazol -5-y1; 3 ijdihydroquinolin-l-yl; i ndol y1-6-y1; indolyl-5-y1;

qui nol i n- 15 623 dei nol i n-7-y1; quinolin-5-y1; quinolin-6-y1;

qui noxal i n- 6- yl' is bpfi@leeu3tivdcd heengdrpi dazol - 5-y1; benzofuran-5-y1;

2- 0x0- 2, 3-di hydy o- benzi m dazol - 5-y1; di hydroindolyl; tetrahydroquinolinyl;
pyrazol - 3-y1; &,@Ldihydrobenzinidazolyl; benzot hi azol - 5-y1,;
benzot hi azol - 6-y1; 2w8XarLkubstRurda bGF," @hydr oqui nolin-7-y1;

2- 0X0- 3, 4-di hydro-i dol-g;yl; 4-" 0X0- 3, 4- di hydr o- qui nazol i n-6-y1;

3, 4- dilhydr obenzo[ 1,cptioxalyisnbstityted h@e@ayi;hydr obenzof uran- 20 4-y1; each of
whi ch nmay be optio Il%ﬂ%ﬂgﬁxgtuted once or twice with halo or G _6al kyl .
In certain enbodi ment¥ o Forfula I, R is het eroaryl sel ected from
pyridin-2-y1; pyridinaikyl;yl; indazol-6-yl; indazol-5-y1,;

3, 4-di hydroqui npolin-1-y1; indolyl-6-yl; indolyl-5-y1; quinolin6-yl,;
quinoIin-7-y1ﬂkdﬁinolin-5-y1; qui nol i n-6-y1; qui noxalin-6-yl;

t hi ophen- 3-y1; benqbg} gol -5-yl; benzofuran-5-yl;

2- 0X0- 2, 3-di hydr o- bénzi'm dazol - 5-y1; di hydroindolyl; 25

t et r aB9dr oqui nol i nyiealsykazol - 3-y1; 2, 3-di hydr obenzi ni dazol y1;

benzot hi azol -5-y1; ben i -6-y1;
2-oxo-1,2,3,4-tetréﬁ?@%@%ﬁ?ﬁ@ﬁ%ﬁ§7-yl; 2- 0X0- 3, 4-di hydr o-i ndol-6-yl; 4-
0X0- 3, 4- di hydr o- quiallaxgtarberbdalidyl; 3, 4- di hydr obenzol 1, 4] oxazi n-7-y1,

2, 3-di hydrobenzpf uran- 4-yl: each of which may be optionally substituted
once or tw ce Mi4 Euﬂqglﬂpqﬁygﬁﬁbﬂyl. In certain enbodiments of formula I,
Rl is heteroaryl s ﬁ%gg(gronl 3- br ono- 6- net hoxy- 30 pyridin-2-y1;

5- br ono- 3- net hyl - 1- (t ol'uene- 4- sul f onyl) -i ndazol - 6-y1;

5- br o@d- 3- net hyl i ndazdlkybayd; 5-brono- 3- et hyl -i ndazol - 6-y1;

1-met hyl -i ndolzfyl; 7-methyl-quinolin-6-yl; 2-brono-thiophen-3-yl;

i ndol-6-y1; 2-ne§hy|-benzofuran-5-y1; 1-net hyl - 1H i ndol-6-y1l; 6-

met hyl - qui nol i n- 7- yhydrdgetnr ono- qui nol i n- 6-y1; 7-nmethyl - qui noxal i n-6-y1;
2,5-dinethyl- WO %810 072597PCT/ EP2009/ 067026 - 20 - pyrazol-3-yl,

2- net hyl - benzot hi azdl?%Yy1: 6- br onp- 2- oxo- 2, 3- di hydr o- benzoi mi dazol - 5-y1;
1- net hyl - 1Hi ndol-5-y1; benzothi azol -6-yl; 5-nethyl-quinolin-6-yl;

6- br ono- 1- met hy1- 2- oxo-1, 2, 3, 4-tetrahydro-qui nolin-7-y1,

2- 0x0- 2, 3-di hydro- 1Hi ndol- 6-y1; 1-oxo-1, 2,3, 4-
tetrahydro-i soqui nolin-7-yl; 1,5-dinethyl-indol-6-y1,

4, 6-di net hyl1- 3, 4-di hydro- 5 benzo[ 1, 4] oxazi n-7-y1,

1, 3-di net hyl -i ndazol - 6-y1; 2, 3-dinethyl-indazol -6-yl1; 2-nethylindazol-6-yl;
2-met hyl -i ndazol - 5-y1; 5-ethyl-quinolin-6-y1;

o ~ o~ o I o [ A oA




15 conprise: pyridinyl; indazolyl; indolyl; quinolinyl; or benzofuranyl;
each of which may be optionally substituted one, two or three tinmes with a
substi t uewo 20r0/5e493t i t uent s i ndependent |y sel ect ed fromPCriERRE0O/06TRE OF O;
brono; nethyl; methoxy; ethoxy; trifluoronethyl; di fl uoronet hoxy; nitrile;
met hoxyet hoxy; hydroxyet hoxy; hydroxyn hyI hydr oxyet hyl ; or

cycl opropyl met hoxy. 20 In certain enbo |nents of formul a I Rl is

i ndol-4-y1; quinolﬂnﬂBHyKh6Nhyhertain embodi nents of formula I, RLis

i ndol-6-yl. In cert Wk @ nts of formulal, RLis

5- br ono- qui nol i n- 6-y i'n embodi nents of fornula I, RL is

7- et hyl - qmidaﬁh1hm&0§lhnentsmf(f@im@a nRérnj‘mhmrérat@hﬂifrog‘eﬁrnul al, RLis

5-et hyl - |noI|n 25 I n certain enbod f formula I, RLis

5- et hyl - ﬁertwaﬁlﬂ%sgwentsm forapal j e%Bd%@L%t gf’g P&l a |, RL i s

5- et hyl Eh%ﬂ@ih'eﬂq‘b@dﬁ(ﬂents‘d?f&ﬁ{utleéll mh ggbodi ments of formula I, Rl is

6- bronp- 2- oxo- 1, 2, 3, 4-tetrahydro-quinolin-7-yl. In certain enbodlnents of

fOHmIaIE¢MMBMWMWmmmﬁ®WmMInm%malnean|mmtsofformﬂal, Rl is
6- et hyl i i 3 e al iments of formula I, RL is

6- br ono- Iﬁ#%B% fﬁgég%%mT(gﬁgﬂﬂﬁ%f E’ﬂ?@gg%ﬁlnolln 7-yl. In certaln

enbodi r’renlna:eﬁfnnfembmlin&nts of Rirniuda 1, Réq;hyal@dgen 5-yl. In certain enbodi nents of

fg;nPI?nL@éE%gh%néﬁge ﬁgﬁ%§%£$ #@r%U%@h%EVE)2?50/072597PCT/EP2009/067026

5- et hyb- Im(c2rnShBoimeh o h el Reidtlydrdg@ncertai n enbodi ments of fornul a
I, R is 1,6-dinmethyl-2-oxo-1, 2, 3, 4-tetra ydro quinolin-7- yl. In certain

errbodl nenhlspe@ﬁmfembﬁgmnts of @rmuéa IR is heteroaryl selected from: indolyl; qumohnyl

enbod ment 37 AL 1EpGB it bt ol iRy (1A A Naifr a1 7
enbodi rrenpﬁiddﬁyl*f oz, B]éll-tatreih:ydﬁ -quisolinyl; isoquinolinyl; 2- oxo 1,2 3 A-tetrahydro-quinolin-yl;

7- brono-3 1,4 azi.n6- I n. certain enbqdi nents
o1 UF or mul BMOTO T B b AR B DR S AL Do Gonothyt and 1-
benzo[13, 4}@x8azidiny@rdtlsequifol§8Y; teawblﬁﬁ?a% iBtEte@bnd, %m& thrde tillls Wigh a

4, 7-di nmet hyl- '3- 0X0- 3, 4- di hydr obenzo oxazi n- In certain enbodi nents
of for mul SORD ORFropRp independently selected from: 0xo; halo, C;. 6aﬁ<yl halo-C.salkyl; hydroxy-

7-ethyl-4
erboul mens Pt B € kel B AR RE S o AR P ilnopd Bl CERASLY
enbodi nenms:enamfenfmdmnts ofIRirmuska BRlluysdremeryargltshlplcbedﬁkoneumpﬂyh qoadolk6-yl . I n

iez t2a|h; d?%nbogl {Wf ?so enszo r?ﬂ?’h ﬁ?pzqtﬂ%%y]é_lwie}zol-yl; 2-0x0-2,3-dihydro-indolyl;

20 pyridinyl; 1,2,3 4-tetrahydro-quinolinyl; isoquinolinyl; 2-oxo-1,2,3 4-tetrahydro-quinolin-yl;
pyrrolo[2,3-b]pyrazin-yl; or 3,4-dihydrobenzo[1,4 Joxazin-yl; each optionally substituted one,
two or three times with a group or groups independently selected from: oxo; halo, Cjsalkyl;
halo-C.salkyl; hydroxy-Ci_salkyl; hydroxy Ciealkoxy- Ci.galkyl; or Ci.salkoxy-Ci.salkyl.

In certain embodiments of formula I, R' is heteroaryl selected from: indolyl; quinolinyl;

25 benzofuranyl; isobenzofuranyl; benzotriazol-yl; 2-0xo0-2,3-dihydro-indolyl; pyridinyl;
1,2,3,4-tetrahydro-quinolinyl; isoquinolinyl; 2-ox0-1,2,3.4-tetrahydro-quinolin-yl;
pyrrolo[2,3-b]pyrazin-yl; 3,4-dihydrobenzo[1,4 Joxazin-yl; cinnolinyl; and 1-o0xo0-1,2-
dihydro-isoquinolinyl; each optionally substituted one, two or three times with a group or
groups independently selected from: oxo; halo, Cyealkyl; halo-C.galkyl; hydroxy-Ci.salkyl;

30 hydroxy C;.salkoxy- Ciealkyl; or C;galkoxy-Ci ealkyl.

In certain embodiments of formula I, R' is heteroaryl selected from: indolyl; quinolinyl;
indazol-yl; 1,2,3,4-tetrahydro-quinolinyl; isoquinolinyl; 2-0x0-1,2,3 4-tetrahydro-quinolin-yl;
3,4-dihydrobenzo|1,4]oxazin-yl; cinnolinyl; and 1-oxo-1,2-dihydro-isoquinolinyl; each



In certain enbodinents of fornula I, RL is

6-et hyl -1 -nethyl-2-oxo-1, 2, 3, 4-tetrahydroquinolin-7-yl. 20 In certain
enbodi merwe 20fo/d7es9mul a |, RL is indazol-5-yl. |In certai rRCeEmpPo@omeTIRGe Of
formula I, RL is 1-(2-hydroxy-ethyl)-6-nmethyl-2-oxo-1, 2, 3, 4-
tetrahydro-quinolin-7-yl. In certain enRodinents of formula I, Rl is

7- brono- 1- (2- hydr oxy-et hyl ) - 2-oxo0-1, 2, 374- tetrahydro-quinolin-6-yl. 25 In
certain eoisodpliyeyubstitofed boe.wb ar threeRimésswith egioyp opgneuphipilengoiandlyisele@eq/| . | n
certain epbadi ne

7o et byl BB I rip e RSP st sy oy o Gty G %M bodt ment s
of for mul & dertaiRknib®dimcdtshyfifordrudx RS ;%mer@}&eﬂmm ifdoopd piimoloryyl . I N
certain epbadi ments of formIIIa I
7- br ono- 41-€2:igHrBER-gH Ry 38%%510§n>a1 %ﬁ0ﬁ9dr2@3 Asrahednolngkatn- 6-yl . In
certaig eﬁﬁg@bﬂ@ﬂélﬁ Qéxe{zﬁ[gﬂ-'&ﬁﬂdhnyﬂndl $-0x0-1,2-dihydro-isoquinolinyl; each

7-ethyl-4-(: hydr oxy-et hyl’) - 3- oxo- 3, 4- di hydr obehzo[ 1, 4] oxazin-6-yl. In
certai n epiodiliveribstitofed Pog. b ar threecRIMésswish @gioyp of gn@epmdenen@@zlalselectyql. WO

s 1. 7 ar nepry e ol R R bR BRI AR Rl T2 1

enbodi rTenIna:ectﬁmfembmlin&nts of Rirniuga ERéﬁsI‘t)ﬁlterdarﬁ/]Z’seli:ytéddbom aidel)qulﬂi’tﬂﬁlgzbl 6- yI

In certain,e 0 th i Nho
bor o RO AE e ety AT mofing sp o g et SR gt igatin-yly | "
certaip effuori-aBRlSbLEzof 04 EKdAN-Y1; dBdh bStionally substituted one, two or three times with

2- (2- hydroxy-ethyl)-1- ox0-1, 2- di hydro-isoquinolin-5- yl. In certain
enbodi ment go8P of Fioupy 1ad¢pen<ﬂ¢ptly§elected from: oxo; halo, Cy.alkyl; and hydroxy -Cealkyl.

2, 6-di net i I i s of
for mul a Iﬂycéfam%ﬁ% éh%in%eogﬁ Figgﬂiwno 6%r!r)l -ﬁ?legeg(gl%ﬁ?%%?t‘tgd qﬁlgéeglénts
of f or nul adézol- R:’Iyl,I mdﬁzcﬂl-ISFI}iI hykco:ar3lachhy13tbmbbnzbﬁﬁaﬁyé;tﬂwtotﬂlﬂoil ﬁ@dz,zndiol&—yl 1. In
certain e

f
et hyl oo TS 2 PR o B i DY S it R Pyl a
I, Rliks Zynguyl ln%-yloqaﬁnolmbyhl Riviel 6 @-t B%APCI B Altbitah§ddl quindlinCREE ai n

enbodi nents of formula I, Is optionally substituted aryl. In certain
embodi menBeIuEHOIMNOT-H Rpxp:1 2@41@%@1@&1@1@}3 %mlbﬁmqlei%blpﬁ@ﬁw-ylls? 4n
certain e Ruha I ted one,
two, thr e@ﬁg@%;ﬁgﬁ%@ Qiﬂ;;&ﬂﬁ h g ‘2‘8:% P@K@?tﬁd}%%o[gﬁ dsX?:ﬂ? u6le fgugﬁéc?; drd!

i ndependelvﬂnlw[l@mhe@ylf?r-om 3 Halilgydr@@benz6 8l KlpkazirCh _yﬁdl ka),ﬂyctreﬂnadm-@mcﬁm kyl ;

hal o- G IkI ul f on 6al Isulfa | sul finyl;
pheny| st fShararer et Rt s rBR FH S ST SBUE Tt bt e w ¢
Cl_ 6abkyisoquindliniyl; eachhmb@my, subtitad kiydeCrt0RB With aagi‘bllibil@leg%&qj@ﬁldependently
Cl_6al koxycar bonyl bal koxycar bonyl C _6al kox;t/g édrodcar bonyl ;

hydr oxy ca¥st fran: h@léPI E@@«k}’lé@ o-Ea Wkl AW r 8y calkyl.

Cl_6al koxjy- c%aﬁ%%%é%&enmcﬁtrf&ﬂﬁlﬁ R-@saﬂelf&&fyl sgﬂecteQ%IOW lu?d@l Q '1%(@%11@3‘13/
G _6al kyl sul fony-CG _61al koxy; hydroxy-Q _6al kyl: ocycl

6al koxy; ladrazr@fb6 -ymindezodis -WBalidpl-6- yd:lqlﬁad)lke(wl quml)hﬁ-dbﬂymymhm&}ybhdm Ayl
nDrpholln er az

am nocarb r{y}I /dgg- q%lg?]%noy(yijl %ﬂuglgil%%)—()i} )ﬁeli,&dg’lég traﬁ?’dro -guinolin-7-yl; 3.4-

hydr o2y- Glihgablyhfl m]mx@m-ﬁ%}lkylo,mGJA Gﬂawl@mﬁ[baw@@mmﬂ Cu-dmfdey! ; Cl-
6al kyl car bonyl am no- C1_6al kyl am nocar b

G _6al kox§arPl sy rer-Gal %91{0 3érd1h>61é‘P Ie%zahln ‘I‘IBX%ZI%?%rM 3.ttetgphyiprquinolin-

Cl_6al kyl &91;20d Hloxfa LKy hatetﬂ%?ﬁt@@ﬁ%ﬁﬂlﬁ lea@h_ogﬁé)ﬂ%gnsu&'hnﬂé& SiRRe oPfwit¥O
adj acent suBstituent$ may fofrma G _2al kyl enedi oxy” or

hal o- G _2welitky Lgmdxrwps mdelaeeldcralyrseb:mdcﬂuomh@lg, of safkyt:ialoaCi qalkRR hiydrogkeny|
optional | t twicewith a 30 substituent or substituents
each |nde%b%g§’ bu aeigoxgl lofa bm fluoro; chloro; bromo: iodo; met hyl ;

et hyl 30 rremmanym eetbbom;emstaﬂfcﬁmum Dﬁém;eltcrodywetwred i dodo] -4 At uadeisiLd 91@ nyl ;

met hanesu) f an met hanes t ol uene ' nitril cetyl

ani nocar bBAA° Y%ﬁ: wgsrtar o 0Y6m1;»t HORSIEHE 5 ﬂym?é{lﬁ&slqu i1 234-

hydr Oxycafegﬁ&ﬂbﬂllrdfﬁﬁlt]%?-yl, isoquinolin-5-yl; 2-0x0-1,2,3 4-tetrahydro-quinolin-7-yl; 3.4-
dihydro-benzo[1,4]oxazin-6-yl; 3-oxo0-3,4-dihydro-benzo[1,4Joxazin-6-yl; 3,4-dihydro-



WO 2010/ 072597PCT/ EP2009/ 067026 - 23 - net hyl am nocar bonyl net hoxy;

nmet hoxyet hoxy; hydr oxyet hoxy; net hyl am noet hoxy; nethanesul fonyl propyl oxy;
hydr oxy mewbybio/digsdroxyet hyl ; cycl opr opyl net hoxy; am no; POT/EP2G09067006 t WO
adj acent substituents may form net hyl enedi oxy, ethyl enedi oxy or

di fl uoronet hyl enedioxy. 5 In certain enf%odl ments of fornmula I, R2 is phenyl

optionally substituted onece or twice with a substituent or substl tuents
each i ndelponcé rtldxpzined-glci-expd-B Aalhydnedbenzoli 4]ea¢z|ny6-y1 di2 ﬁé’rtktmhydro -quinolin-

hal o- C I haI oxyal koxy;
Pyl oxyal RekyT 3RO <ot # ISRy R AT Ry bl e B KR8
3_6cycl oawkly b gtdup@aliaaisy independeitlyaic R cediiodi: oRlots badmd; afdimill zethyl; &22-1 s phenyl
optional | subst tuted once or twice with a 10 substituent or substituents
each ind ety sel ected from fluoro; chloro; brono; iodo; nethyl;

et hyl; smefsh@X¥in eﬁib@@?fﬂents@f 6 k@S Pﬁeﬁm&erogylf ekt 'ﬁ%tﬁh PrdoI- 4@%@&?&@ iflo nyl ;
n|tr|Ie met hoxyet hoxy; hydroxyet' hoxy; hydroxymet hyl; hydroxyet hyl; or

cycl opr ﬂﬁrlomrtl Hoé@bydromwenmalrmyérh@omtm@ﬂé }tb,flndb@rﬁﬂil; andazolrRRyf; 8- q@h@rﬁyl

obch T nclefEHEIMY ST R Rk RS- Exf SR PSR St HIRI 2L by
met hoxy; ehleaxy-pytidin3l- ﬁpﬁmmds}mhmokm Siyudr @hﬁtqimo}m (nylt 54eﬂgzl qﬁﬁblmogyget hoxy;
ot an ne enpiPAe LRI e RSy el AP e bt ce

with aosubgti Qg@%trﬁl{ydwﬁ&hbﬁﬂﬁ-@fl HuBRER-sL N deRRANERN IS SLyR- gfém{or pm hal o;

nmet hyl ; et hoxg trifluoronmethyl; difluoronethoxy; nitrile;
met hanes uleGrilyE-0xe0.2. 3 tesiehgdra-aarebaiidnis equamol; Wulzanqthylmllﬂoémrﬁnﬁn%

bstitut t
ndependentlls Lo By b ERs MR 31T ER oL ZERSAERL BB
In certai hhyakbmy}emyhﬂsomﬂ .2 8rdnmatrah vidro-2inolén- Meri’ythetmalb@xmdlmt@gll 6noahyr tw ce
ith fl t f f | a | i s: ph | ;
i b o S PSR ob- 2 S b ol i BNy -
3, 4- dit§l U&bﬁmmﬁl@bhlyl 33x6-3¢h- ﬂlhﬁ&l‘b%‘eﬂﬂﬁ[‘ﬂ&xaﬁn%eﬁw 7 -dRR&AYIL3-0%P3 4-dihydro-
4- et hyl - pheg[yﬂ] or 3- c])éano- I'n certain enbodi nents of forrrul al, R

i s: phenybenzall {1epseH-Gh ﬁ;ﬁﬁhylé-mq:thﬂr%owéﬁ;ﬂlhydzo bﬁnzablrﬂowéhwl

2-chl - | %}‘?"2‘ | t
engodfirgn@gﬁgﬁ?g(ﬁ% _gl 7 %&Iy %uor gl%ﬁgﬁ%‘ lu%) (glel {ﬁg)?% eth%B?d?rer\renfllsnof
for rrul a |dmiéﬂlyil-mdal-Myluc(G@ﬂpflhényéthyl%omal 2 Brét-mirahyelnd>-quinodem ¥ 5/1;0f ddzok 5nyl al,
R2 3, 4- - |, i b t |

ot oo - E RS AR eSS e RIS - B R 21 & Lo
embodioe nlﬁ}S:lr@fy étﬁ’ﬂ)’rﬂlo&olL,2,R,3-tét&h@@1bh}ﬁ|1nohn\@12Q%Wy@ZZﬁ&Hﬁq&h’ﬁﬂaQﬂﬁ/ 967026 -

24 - In certajn enbodinents of for le is hydrox -C _6alkyl. In
certain emphui-frenes 4o¢1hY<BPT‘?61PZz§>H 4]0P<ézuil§ >@a7 7-8HV kHRYQ-Gi ¢ 53{4%91

benzo[1,4Joxazin-6-yl; 7-bromo-4-(2-hydroxy-ethyl)-3-ox0-3,4-dihydro-benzo[ 1,4 Joxazin-6-
yl; 7-ethyl-4-(2-hydroxy-ethyl)-3-0x0-3,4-dihydro-benzo[ 1 4 ]oxazin-6-yl; 5-ethyl-1-methyl-
indazol-6-yl; 1,7-dimethyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl; and 5-ethyl-1-(2-hydroxy-
25 cthyl)-indazol-6-yl.
In certain embodiments of formula I, R' is heteroaryl selected from: indol-4-yl; quinolin-5-yl;
indol-6-yl; 5-bromo-quinolin-6-yl; 7-ethyl-quinolin-6-yl; 5-ethyl-quinolin-6-yl; 5-methyl-
1 H-indol-6-yl; 5-methyl-quinolin-6-yl; 6-bromo-2-o0xo-1,2,3 4-tetrahydro-quinolin-7-yl;
quinolin-8-yl; 6-methyl-quinolin-5-yl; 6-bromo-1-methyl-2-o0xo0-1,2,3 4-tetrahydro-quinolin-
30  7-yl; isoquinolin-5-yl; 2-methyl-quinolin-5-yl; 5-ethyl-1-(2-hydroxy-ethyl)-indol-6-yl; 1,6-
dimethyl-2-ox0-1,2,3 4-tetrahydro-quinolin-7-yl; 1-2-hydroxy-ethyl)-2-oxo-1,2,3,4-
tetrahydro-quinolin-7-yl; 7-methyl-quinolin-6-yl; 7-bromo-3-0x0-3,4-dihydro-2H-
benzo[1,4Joxazin-6-yl; 7-bromo-4-methyl-3-0x0-3,4-dihydro-benzo[1 .4 Joxazin-6-yl; 4,7-



In certain enbodi nents, the conpounds of fornmula | nmay be nore specifically
of forrmula II: 5 wherein: pis fromO to 3; each R6 independently
i s: hal o;waQ@i208el7&397; Ci _6al koxy; hal o- G _6al kyl ; hal o- CPCEalPR@®P67026

C _6al kyl sulfonyl; or nitrile; and RL and | e are as defined herein. 10 In
certain enbodi nents of fornmula Il, the %Ubj ect conpounds nmay be nore
specifically of formula Ha or forrrula IIb wherein p, RlL, R6 and Ra are
as defi ne@iﬁi@él’)’éBfoXOBrﬂ dibyduat henefbddtinasinitsylt ﬁ@ﬂlgb&jneqthyléemmitﬁdshydrce of

formul a n ce di mant r formul a
S e o A R S T SR SR T i
2. I n cerQaiyireybakyl e stdmethykindolof-yf, erdmuasmd:thyl Haxand 3 4- &tra]i)ydrs- 1 or 2.
In certain e od| nts of any_of formyl s |1

1..In
certain et drolanyl: STy 58y 16 mprélyga&xv .lﬁiﬁééf‘éwh o~Guinolin-

i ndepegdent]. yfrgmoNahtyd e% 1@%&12%4&&&{) 161in-6WP 5-cthyl-2-methyl-
2010/ 07259 If’CT/rEIB%OSdQ bydlichey A PBKY 2 D1 b ibin oD -t Yany of

f or mul as qulnolma6-aha-m¢thyl %amﬁmiﬂilydd@b@rmbln‘f]pyams@rﬂ Uedthylor-oxmed Ayl . In
certain e halo In
certain e%gg %il QIOXEZ%6 ig{ rru ? I“Ydm%etﬁﬁﬁ c%:% 3%%? 'S fluoro. 5 In
certain ehsﬂmc[lmmsbtazmeff-ylamet}gﬂ Af@rhydtoas-ctiiy))-3Hax @A @ -dihydrp-beszoll  4JodaARb-64y8;
hal o. In cert 0 for I |1 and |t and
fo 1 5 nSruy B et a2 R e o S o SR TRy -

and 1tb pethji‘ﬂ 11(2@55% -dtBylb- iﬂg@f&ﬂdn certain enbodi mrents of any of forrrul as
1, Ha and 1th and is 3-fluoro or 4-fluoro. In certain

embodi e n}cnspeﬁﬁln@ﬁ;boélﬁneﬂltﬁrmf&s}ﬂq I R jschesgioary selogterd drom: dntol-Reylj aninplint 31wk o.
indol-6-yl; 5-bromo-quinolin-6-yl; 7-ethyl-quinolin-6-yl; 5-ethyl-quinolin-6-yl; 5-methyl-
1 H-indol-6-yl; 5-methyl-quinolin-6-yl; 6-bromo-2-o0xo-1,2,3 4-tetrahydro-quinolin-7-yl;
quinolin-8-yl; 6-methyl-quinolin-5-yl; 6-bromo-1-methyl-2-o0xo0-1,2,3 4-tetrahydro-quinolin-

15  7-yl; isoquinolin-5-yl; 2-methyl-quinolin-5-yl; 5-ethyl-1-(2-hydroxy-ethyl)-indol-6-yl; 1,6-
dimethyl-2-ox0-1,2,3 4-tetrahydro-quinolin-7-yl; 1-2-hydroxy-ethyl)-2-oxo-1,2,3,4-
tetrahydro-quinolin-7-yl; 7-methyl-quinolin-6-yl; 7-bromo-3-0x0-3,4-dihydro-2H-
benzo[1,4Joxazin-6-yl; 7-bromo-4-methyl-3-0x0-3,4-dihydro-benzo[1 .4 Joxazin-6-yl; 4,7-
dimethyl-3-0x0-3 4-dihydro-benzo[1,4]oxazin-6-yl; 7-cthyl-4-methyl-3-0x0-3,4-dihydro-

20 benzo[l.4]Joxazin-6-yl; 6-methyl-quinolin-5-yl; 2-hydroxy-ethyl)-5-methyl-indazol-6-yl; 1-
(2-hydroxy-ethyl)-3,5-dimethyl-indol-6-yl; 6-ethyl-1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-7-yl; indazol-5-yl; 1-(2-hydroxy-ethyl)-6-methyl-2-ox0-1,2,3 4-tetrahydro-quinolin-
7-yl; 7-bromo-1-(2-hydroxy-ethyl)-2-oxo-1,2 3 4-tetrahydro-quinolin-6-yl; 5-ethyl-2-methyl-
quinolin-6-yl; 7-methyl-3-o0x0-3.4-dihydro-benzo[1,4]Joxazin-6-yl; 7-ethyl-3-0x0-3.4-

25 dihydro-benzo[1,4Joxazin-6-yl; 7-bromo-4-(2-hydroxy-ethyl)-3-0x0-3.,4-dihydro-
benzo[1,4]oxazin-6-yl; 7-ethyl-4-(2-hydroxy-ethyl)-3-oxo-3,4-dihydro-benzo[1,4]oxazin-6-yl;
5-ethyl-1-methyl-indazol-6-yl; 1,7-dimethyl-2-0x0-1,2,3.4-tetrahydro-quinolin-6-yl; 5-ethyl-
1-(2-hydroxy-ethyl)-indazol-6-yl; 3-methyl-cinnolin-5-yl; 2,6-dimethyl-quinolin-5-yl; 2-(2-
hydroxy-ethyl)-1-0x0-1,2-dihydro-isoquinolin-5-yl; 2,6-dimethyl-1-0xo0-1,2-dihydro-isoquinolin-5-yl;

30 1,6-dimethyl-isoquinolin-5-yl; 1-dimethylcarbamoylmethyl-5-methyl-1H-indazol-6-yl; 5-methyl-1-
methylcarbamoylmethyl-1H-indazol-6-yl and 2-methyl-1-o0xo0-1,2-dihydro-isoquinolin-5-yl.



10 In certain enbodi nents of any of formula Il, Ha and |ib, Ra is hydrogen.
Were any of Rl, R2, R3, - 4, R R5, R6 and Ra
i s al kyl wo2owmnt7agons an al kyl noiety, such al kyl is prefrerairkgoolootaes al kyl ,
i.e. G-C6alkyl, and in many enbodi ments is C -C4al kyl. The invention al so
provi des net hods for treating a di seaseg cor condition nedi ated by or

ot herwi se associated with a P2X7 recep t(§ the method conprising

admi ni st elni aegaingnodisnecif fasilal, Be@dndﬁelr@mbndly saibfteuted veccardeaive voth a
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o 1ot antarbpoe o PESHERs Y SV ERub S EhRG O AR Tt ROE Bt g
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1 # StsuckWefaiRi®obithend dibfuildNR' idétionally substituted heteroaryl selected from:
pyridinyl; indazolyl; indolyl; quinolinyl; quinoxalinylthiophenyl; benzimidazolyl;
benzofuranyl; dihydroindolyl; tetrahydroquinolinyl; pyrazolyl; 2,3-dihydrobenzimidazolyl;
benzothiazolyl; 2-0x0-1,2,3,4-tetrahydroquinolinyl; 2-ox0-2,3-dihydro-indolyl; 4-ox0-3,4-
dihydro-quinazolinyl; 3,4-dihydrobenzo[1,4Joxazinyl; 2,3-dihydrobenzofuranyl; each of

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

In certain embodiments of formula I, R' is optionally substituted heteroaryl selected from:

25 pyridinyl; indazolyl; indolyl; quinolinyl; quinoxalinyl; thiophenyl; benzimidazolyl;
benzofuranyl; dihydroindolyl; tetrahydroquinolinyl; pyrazolyl; 2-ox0-2,3-dihydro-
benzimidazolyl; 2,3-dihydrobenzimidazolyl; benzothiazolyl; 2-0x0-1,2,3.4-
tetrahydroquinolinyl; 2-o0x0-3,4-dihydro-indolyl; 4-oxo0-3,4-dihydro-quinazolinyl; 3,4-
dihydroquinolinyl; 3,4-dihydrobenzo[1,4]oxazinyl; 2,3-dihydrobenzofuranyl; each of which

30 may be optionally substituted once or twice with a substituent or substituents independently
selected from: fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;

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



4- ( 3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-tetrahydro- pyri di ne-3- carboxylic acid
(1Hindol-4-yl)- amde 5.86 / N H 101 HN 401
4- ( 3- Fl uowo-2ptvan1ey - 6- oxol, 4, 5, 6-t et rahydr o- pyri di ne- 3- PCarEpPRoOPlob2@CI d
(1Hindol-6-yl)- amide 3 0ro O CH3 HNM H O
(S)-4-(4-Fluoro-phenyl)-6-oxol, 4,5, 6- _t_e1t9r_ahydr o- pyridi ne-3- carboxylic acid
(7-methyl -2, 3- di hydro-benzo[ 1, 4] di oxi n-"6-y1)- am de 6. 94
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-ox0-2,3-dihydro-indolyl; 4-oxo0-3,4-dihydro-quinazolinyl; 3,4-
5 dihydrobenzo[1 .4 ]oxazinyl; 2,3-dihydrobenzofuranyl; each of which may be optionally
substituted once or twice with halo, Cyealkyl. hydroxy-C;ealkyl or C;_galkoxy.
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-oxo-1,2,3,4-

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

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-

15  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-
0x0-3,4-dihydro-quinazolin-6-yl; 3,4-dihydrobenzo[1.,4]oxazin-7-yl; 2,3-dihydrobenzofuran-

20  4-yl; each of which may be optionally substituted once or twice with halo or C;galkyl.

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;

25 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: 3-bromo-6-methoxy-

30 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;
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-



4 OB HN OF

(S)-4-(3-Fl uoro-phenyl)-6-o0x01, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
(5- br ono-wQuoral723976-y1) - am de 6. 9533 33333 5 N/ HN PCT/EP2009/067026
(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
qui nolin-5- ylamde 5.345 -27 - 6 290 -

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-
tetrahydro-isoquinolin-7-yl; 1,5-dimethyl-indol-6-yl; 4,6-dimethyl-3,4-dihydro-

5 Dbenzo[1,4]oxazin-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-ethyl-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-
2-methyl-indazol-6-yl.

10 In certain embodiments of formula I, R is indazolyl optionally substituted once or twice with
halo or Cealkyl.
In certain embodiments of formula I, R' is quinolinyl optionally substituted once or twice
with halo or Cysalkyl.
In certain embodiments of formula I, R' is optionally substituted heteroaryl which may

15 comprise: pyridinyl; indazolyl; indolyl; quinolinyl; or benzofuranyl; 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.

20 In certain embodiments of formula I, R' is indol-4-yl; quinolin-5-yl.
In certain embodiments of formula I, R" is indol-6-yl.
In certain embodiments of formula I, R" is 5-bromo-quinolin-6-yl.
In certain embodiments of formula I, R is 7-ethyl-quinolin-6-yl.
In certain embodiments of formula I, R is 5-ethyl-quinolin-6-yl.

25 In certain embodiments of formula I, R' is 5-methyl-1H-indol-6-yl. In certain embodiments
of formula I, R' is 5-methyl-quinolin-6-yl.
In certain embodiments of formula I, R! is 6-bromo-2-oxo-1 2,3 4-tetrahydro-quinolin-7-yl.
In certain embodiments of formula I, R" is quinolin-8-yl.
In certain embodiments of formula I, R' is 6-methyl-quinolin-5-yl.

30 In certain embodiments of formula I, R is 6-bromo-1-methyl-2-o0xo0-1,2,3 4-tetrahydro-
quinolin-7-yl.
In certain embodiments of formula I, R" is isoquinolin-5-yl.

In certain embodiments of formula I, R' is 2-methyl-quinolin-5-yl.



O Br HN O (S)-4-(4-Fluoro-phenyl)-6-o0xo01l, 4,5, 6-tetrahydro-pyridi ne- 3-
carboxylic acid (5-bronoquinolin-6-yl)-amde 7.135 7 NO CH3 O HNNH O
(S) - 4- (4-Wbuoroo7pdsenyl) - 6- oxol, 4, 5, 6-t et rahydr o- pyri di n@ecC3EPe@loe309é i ¢ aci d
(7-ethyl-quinolin- 6-yl)-am de 6.6733 33333 8

221 -
In certain embodiments of formula I, R' is 5-ethyl-1-(2-hydroxy-ethyl)-indol-6-yl.
In certain embodiments of formula I, R'is 1,6-dimethyl-2-0x0-1,2,3 4-tetrahydro-quinolin-7-
yl.
In certain embodiments of formula I, R' is 1-2-hydroxy-ethyl)-2-0x0-1,2,3 4-tetrahydro-
5 quinolin-7-yl.

In certain embodiments of formula I, R' is 7-methyl-quinolin-6-yl.
In certain embodiments of formula I, R' is 7-bromo-3-0xo-3 4-dihydro-2 H-benzo[1,4]Joxazin-
6-yl.
In certain embodiments of formula I, R' is 7-bromo-4-methyl-3-ox0-3.4-dihydro-

10  benzo[l.,4]oxazin-6-yl.
In certain embodiments of formula I, R" is 4,7-dimethyl-3-0x0-3,4-dihydro-
benzo[1,4Joxazin-6-yl.
In certain embodiments of formula I, R' is 7-ethyl-4-methyl-3-0x0-3,4-dihydro-
benzo[1,4Joxazin-6-yl.

15 In certain embodiments of formula I, R' is 6-methyl-quinolin-5-yl.
In certain embodiments of formula I, R' is 2-hydroxy-ethyl)-5-methyl-indazol-6-yl.
In certain embodiments of formula I, R' is 1-(2-hydroxy-ethyl)-3,5-dimethyl-indol-6-yl.
In certain embodiments of formula I, R'is 6-cthyl-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-7-yl.

20 In certain embodiments of formula I, R' is indazol-5-yl.
In certain embodiments of formula I, R" is 1-(2-hydroxy-ethyl)-6-methyl-2-0x0-1,2,3.4-
tetrahydro-quinolin-7-yl.
In certain embodiments of formula I, R' is 7-bromo-1-(2-hydroxy-ethyl)-2-0x0-1,2,3 4~
tetrahydro-quinolin-6-yl.

25 In certain embodiments of formula I, R is 5-ethyl-2-methyl-quinolin-6-yl.
In certain embodiments of formula I, R' is 7-methyl-3-0x0-3 ,4-dihydro-benzo[ 1,4 Joxazin-6-
yl.
In certain embodiments of formula I, R" is 7-ethyl-3-0x0-3,4-dihydro-benzo[ 1,4 Joxazin-6-yl.
In certain embodiments of formula I, R' is 7-bromo-4-(2-hydroxy-ethyl)-3-0x0-3,4-dihydro-

30 benzo[l.,4Joxazin-6-yl.
In certain embodiments of formula I, R" is 7-ethyl-4-(2-hydroxy-ethyl)-3-ox0-3 4-dihydro-
benzo[1,4Joxazin-6-yl.

In certain embodiments of formula I, R' is 5-ethyl-1-methyl-indazol-6-yl.



0O CH3 HN\ NH O

(S)-4-(4-Fl uoro-phenyl)-6-0x01, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
(5- et hyl -woiznw/i7e®7yl)-amide 7.69 9 CH3 0O HN OH S PCT/EP2009/067026
(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
[ 1- (2- hydroxy- ethyl)-5-nethyl-1Hi ndq]2-26_-y1] - amde 7.71 10 CH3 O

In certain embodiments of formula I, R'is 1,7-dimethyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-
yl.
In certain embodiments of formula I, R' is 5-ethyl-1-(2-hydroxy-ethyl)-indazol-6-yl.
In certain embodiments of formula I, R'is 3-methyl-cinnolin-5-yl;.
5 In certain embodiments of formula I, R' is 2,6-dimethyl-quinolin-5-yl.
In certain embodiments of formula I, R' is 2-(2-hydroxy-cthyl)-1-0x0-1,2-dihydro-isoquinolin-5-
yl.
In certain embodiments of formula I, R' is 2,6-dimethyl-1-0x0-1,2-dihydro-isoquinolin-5-yl.
In certain embodiments of formula I, R is 1,6-dimethyl-isoquinolin-5-y.

10 In certain embodiments of formula I, R is 1-dimethylcarbamoylmethyl-5-methyl-1H-indazol-6-yl.
In certain embodiments of formula I, R' is 5-methyl-1-methylcarbamoylmethyl-1H-indazol-6-yl.
In certain embodiments of formula I, R' is 2-methyl-1-0x0-1,2-dihydro-isoquinolin-5-yl.

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

15 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;.
salkyl; C;_salkoxy; halo-Cealkyl; halo-C;.salkoxy; Ci.salkylsulfonyl; Cisalkylsulfanyl; C;.
calkylsulfinyl; phenylsulfonyl wherein the phenyl portion is optionally substituted with C;.
salkyl; nitrile; hydroxy; Ci.salkylcarbonyl; aminocarbonyl; C;_salkoxycarbonyl; C.

20 ealkoxycarbonyl-C;.¢alkoxy; hydroxycarbonyl; hydroxycarbonyl-C.salkoxy; C;.
galkylaminocarbonyl-C; galkoxy; C;.salkoxy-C; salkoxy; hydroxy-Cj.salkoxy; C;.
salkylamino-Cigalkoxy; C;.galkylsulfony-C,.¢lalkoxy; hydroxy-Cisalkyl; Csecycloalkyl-C;.
calkoxy; amino; amino-Cealkyl; Cisalkenyl; C;.galkynyl; morpholinyl; morpholinyl-C;.
salkyl; piperazinyl; piperidinyloxy; aminocarbonyl-Csalkoxy; C;_salkoxyamino-Cealkyl;

25 hydroxy-C;.salkylamino-Cialkyl; C;alkoxycarbonylamino-C;alkyl; C;.
salkylcarbonylamino-Ci.galkyl; Ciealkylaminocarbonyl; Ci_salkoxycarbonylCi.salkyl; Ci.
salkylaminocarbonyl-C galkyl; C;_galkylamino-Cealkyl; 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

30 substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl;
methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl;

methoxycarbonyl; methoxycarbonylmethoxy; carboxy; hydroxycarbonylmethoxy;



HN | 101 (S)-4-(3-Fluoro-phenyl)-6-o0x0l, 4,5, 6-tetrahydro-pyridi ne-3-
carboxylic acid (5-nethyl quinolin-6-yl)-amde 6.645 11 Br O NHH 1.1

(S) - 4- ( 3-Wbuoroo7pdsenyl) - 6- oxol, 4, 5, 6-t et rahydr o- pyri di nec3EPe@loe30gé i ¢ aci d
(6-brono-2-oxo- 1,2, 3,4-tetrahydro-quinolin-7-yl)- amde 5.415 - 28 - 12
CH3 I. HNI 3.

methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy; methylaminoethoxy;
methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or
nitro; or two adjacent substituents may form methylenedioxy, ethylenedioxy or
difluoromethylenedioxy.

5 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;
halo-Cj.salkyl; halo-C;salkoxy; C;.salkylsulfonyl; 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
10 substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile;
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;
15 ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
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.
20 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.
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;
25 4-methyl-phenyl; or 3-cyano-phenyl.
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; 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.
30 In certain embodiments of formula I, R? is 3,4-difluoro-phenyl.
In certain embodiments of formula I, R* is hydrogen.
In certain embodiments of formula I, R* is Cy.alkyl.

In certain embodiments of formula I, R* is methyl.



0 (S)-4-(3-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic
acid (6-nethylquinolin-5-yl)-amde 7.695 13 Br 0 3 101
H (S) - 4- (WoBbuwarresdphenyl) - 6- oxo- 1, 4,5, 6-t etrahydro- pyr iPdirm®2@9/06aé boxyl i ¢
acid (6-brono-1- nethyl-2-oxo-1, 2, 3,4-tetrahydroquinolin-7-yl)-amde 6.9 14
N S 101 (S)-4-(4-Fluoro-phenyl)-6-0xq1, 4,5, 6-tetrahydro-pyridine- 3-
carboxylic acid isoquinolin-5- ylanide.425 15 N | ei

In certain embodiments of formula I, R* is hydroxy-C salkyl.

In certain embodiments of formula I, R* is Cy.¢alkoxy-C;salkyl.

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

5 wherein:
p is from 0 to 3;
each R® independently is: halo; Cyealkyl; Cisalkoxy; halo-C;.galkyl; halo-C,.salkoxy;
Ciealkylsulfonyl; or nitrile; and
R' and R? are as defined herein.
10  In certain embodiments of formula II, the subject compounds may be more specifically of

formula Ila or formula IIb;

ZT

R1/

wherein p, R', R® and R* are as defined herein.
In certain embodiments the subject compounds are of formula Ila.
15 In certain embodiments the subject compounds are of formula IIb.
In certain embodiments of any of formulas II, Ila and IIb, p is 0, 1 or 2.
In certain embodiments of any of formulas II, ITa and IIb, p is 1 or 2.
In certain embodiments of any of formulas II, ITa and IIb, p is 1.
In certain embodiments of any of formulas II, Ila and IIb, each RS independently is: halo; C;.

20  ealkyl; or Cyiealkoxy.



H N Squinolin-5-yl)-amde
(S)-4-(4-Fl uoro-phenyl)-6-0x01, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
(2- et hylwozoth®7i®7 0 CH3 H N CH 401 PCT/EP2009/067026
(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
[ 5-ethyl -1-(2- hydroxy-ethyl)-1Hindol- g-yl] - amde 7.575 - 29 - 17 \ CH3
HO N 1.1 "25-

In certain embodiments of any of formulas II, Ila and IIb, each RS independently is fluoro or

methyl.
In certain embodiments of any of formulas II, ITa and IIb, RS is halo.
In certain embodiments of any of formulas II, ITa and IIb, R is fluoro.
5 In certain embodiments of any of formulas II, Ila and IIb p is 1 and R is halo.
In certain embodiments of any of formulas II, ITa and IIb p is 1 and R® is 3-halo or 4-halo.
In certain embodiments of any of formulas II, ITa 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 3-fluoro or 4-fluoro.
In certain embodiments of any of formulas II, ITa and IIb p is 1 and R is 4-fluoro.
10 In certain embodiments of any of formula II, ITa and IIb, R* is hydrogen.
Where any of Rl, Rz, R3, R4, R, RSand R*is alkyl or contains an alkyl moiety, such alkyl is
preferably lower alkyl, i.e. Ci-Cealkyl, and in many embodiments is Ci-Caalkyl.
The invention also provides methods for treating a disease or condition mediated by or
otherwise associated with a P2X; receptor, the method comprising administering to a subject
15 inneed 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.
The disease may be an inflammatory disease such as arthritis, and more particularly
20 rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive
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;
25 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
30 Syndrome (IBS), Inflammatory Bowel Disecase (IBD), biliary colic and other biliary disorders,
renal colic, diarrhea-dominant IBS, pain associated with GI distension.

The disease may be diabetes.



(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
(5-met hyl qui noli n-6-yl)-am de 6.805 18 CE-13 0 1.1 N

(S) - 4- (4-Wbuoroo7pdsenyl) - 6- oxol, 4, 5, 6-t et rahydr o- pyri di n@ecC3EPe@loe309é i ¢ aci d
(1, 6-di net hyl-2- oxo-1, 2,3, 4-tetrahydro-quinolin7-yl)-amde 7.16 19 o Br O
H OHO0 (S)-4-(4-Fluoro-phenyl)-6-o0xo0l,4,5, 6-tetrahydro-pyridine- 3-
carboxylic acid [ 6-brono-1-(2- hydroxy -gth | )-2-o0x0-1, 2, 3, 4-

tetr ahydrBerqeﬂentatii/mcomgou]ldsaimad@rﬁa@@Wl@@hd\methbdmhe invention are shown in

Table 1.
TABLE 1
# Structure Name pKi

0
HN 4-(3-Fluoro-phenyl)-6-oxo-

1 \ 1,4,5,6-tetrahydro-pyridine-3- 536
carboxylic acid (1H-indol-4-yl)- ’
amide

N 0

HN o H
F
0
HN 4-(3-Fluoro-phenyl)-6-oxo-
5 2 1,4,5,6-tetrahydro-pyridine-3- 594
74 carboxylic acid (1H-indol-6-yl)- '
N amide
) N o
F

(\o HN (S)-4-(4-Fluoro-phenyl)-6-0xo-
0 . 1,4,5,6-tetrahydro-pyridine-3-
3 carboxylic acid (7-methyl-2,3- 6.94
dihydro-benzo[1,4]dioxin-6-yl)-
N ) F amide
H
CH,
o)
HN (S)-4-(3-Fluoro-phenyl)-6-0x0-
4 /N ™ 1,4,5,6-tetrahydro-pyridine-3- 6.9533
carboxylic acid (5-bromo- 33333
N uinolin-6-yl)-amide
X0 q D)
H
Br F
HN
(S)-4-(4-Fluoro-phenyl)-6-0x0-
NS 1,4,5,6-tetrahydro-pyridine-3-
5 e A 5.345
carboxylic acid quinolin-5-
H




H NO io (S)-4-(3-Fluoro-phenyl)-6-o0x0l, 4,5, 6-tetrahydro-pyridi ne-3-
carboxylic acid (7-nmethyl quinolin-6-yl)-amde 6.825 21 Br 1001 NH H O
(S) - 4- ( 3-Wbuoroo7pdsenyl) - 6- oxol, 4, 5, 6-t et rahydr o- pyri di nec3EPe@loe30gé i ¢ aci d
(7-brono- 3-oxo- 3, 4-di hydro-2H benzo[ 1, 4] oxazi n-6-yl)-am de 5.925 - 30 -
22 0 Hr 0 Br $ N CH3 HI

=27 -
o
HN (S)-4-(4-Fluoro-phenyl)-6-0x0-
6 N ™ 1,4,5,6-tetrahydro-pyridine-3- 7135
carboxylic acid (5-bromo- )
AN H o E quinolin-6-yl)-amide
Br
0
Z N HN
N (S)-4-(4-Fluoro-phenyl)-6-0x0-
. X X 1,4,5,6-tetrahydro-pyridine-3- 6.6733
carboxylic acid (7-ethyl-quinolin- | 33333
” @] F 6-yl)-amide
CH,
o
N HN (S)-4-(4-Fluoro-phenyl)-6-0x0-
Z A 1,4,5 ,6-tetrahydro-pyridine-3-
8 o T 7.69
™ carboxylic acid (5-ethyl-quinolin-
H 0 F 6-yl)-amide
CH,
H
N O
CH,
H (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
9 ') carboxylic acid [1-(2-hydroxy- 7.71
ethyl)-5-methyl-1H-indol-6-yl]-
\ N amide
\/\
OH
F
H
N 0O
CH,
H (S)-4-(3-Fluoro-phenyl)-6-oxo-
X 1,4,5,6-tetrahydro-pyridine-3-
10 S 6.645
carboxylic acid (5-methyl-
Z O L .
N quinolin-6-yl)-amide
F
H
N )
Br
H (S)-4-(3 —Fluoro—phenyl)—6—0x0—
1,4,5,6-tetrahydro-pyridine-3-
11 0 carboxylic acid (6-bromo-2-oxo- | 5.415
1,2,3 4-tetrahydro-quinolin-7-y)-
NH amide
F
o)




el (S)-4-(3-Fluoro-phenyl)-6-o0x0l, 4,5, 6-tetrahydro-pyridi ne-3-
3- 0x0- 3, 4-di hydro-2H benzo[ 1, 4] oxazi n-6-y1l)-am de
(S)-4-(4-Fluoro-phenyl) - @COAEP200906T0ROXYI | C

acid (7-brono-4- nethyl-
6. 905 23 WOyhOH32:8H3 0 O H N

acid (4, 7-dinethyl-3-

1,4,5,6-tetrahydro- pyridine 3- 10benzo[_
0x0- 3, 4- di hydr 0- 2H

.73 24 0 0 YNCH3

4] 0xazin-6-yl)-am de
0 HN el

12

3

(S)-4-(3-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (6-methyl-
quinolin-5-yl)-amide

7.695

13

Br N O
H
N
@]
N
“CH,
@] F

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (6-bromo-1-

methyl-2-0x0-1,2,3 4-tetrahydro-

quinolin-7-yl)-amide

6.9

14

N._O
N/
| d ]
™~ N
0]
F

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid isoquinolin-5-
ylamide

6.425

15

H
HC 2 N.__O
H
N N
o)
F

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

7.46

16

H
CH, \NGZY
H
N
’
<\ Nfz
OH F

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

7.575

carboxylic




(S)-4-(3-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridi ne- 3-
0Xo0- 3, 4-di hydr o- 2Hbenzo[ 1, 4] oxazi n-6-yl)-am de 7.015 25
PCT/EP2009/067026

(4, 7-di net hyl- 3-
H3C 0 H. rwWoCo0y/d#s59CH3 | o

(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridi ne-3-

acid (7-ethyl
6.88 26 H3C 0O yN O O H

-4- nmethyl- 3-

CH3 10

oxo- 3, 4-di hy
(S)-4-(

carboxylic acid

car boxylic
L0- 2Hbenzo[ 1, 4] oxazi n-6-y1) - am de
3- Fl uor o- pheny1) - 6- 0x0

1,4,5,6-tetrarydro pyridin
met hy 1- 3-loxo- 3, 4- di hygko- 2

[ses

17

e-3- Rkarb xyIi

tﬁi?éféj? ] oxa

c acid (7-ethyl -
1zi n- 6-yl)-am de 7.125

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (5-methyl-
quinolin-6-yl)-amide

6.805

18

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (1,6-dimethyl-2-
0x0-1,2,3 4-tetrahydro-quinolin-
7-yD)-amide

7.16

19

N 0
> H
N
0
N
“CH,
0 F
H
N
“o/g

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid [6-bromo-1-(2-
hydroxy-ethyl)-2-0x0-1,2,3 4-
tetrahydro-quinolin-7-yl]-amide

5.535

20

(S)-4-(3-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (7-methyl-
quinolin-6-yl)-amide

6.825

21

ZT

(S)-4-(3-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (7-bromo-3-oxo-
3,4-dihydro-2H-
benzo[1,4]oxazin-6-yl)-amide

5.925




-31 - 27 H3 411 N N.

(S)-4-(4-Fl uoro-phenyl)-6-o0x01, 4,5, 6-tetrahydro-pyridi ne-3-
(6- met hylwoizomla7es93- y1) -am de 7.64 28 \ N-N O CH3 H N OPRCIAIP2009/067026
(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid

[ 1- (2- hydr oxy- ethyl)-5-nethy1-1H—indQ%%L-6-y1]- am de

Q

I3

carboxylic acid

7.645 29 \ 401

H
Br N
“ | (S)-4-(3-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
22 0 carboxylic acid (7-bromo-4- 6.905
0 methyl-3-0x0-3,4-dihydro-2 H-
N benzo[1,4]oxazin-6-yl)-amide
CH,
O
H
CH N
3
H (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
23 ') carboxylic acid (4,7-dimethyl-3- | 6.73
0 0x0-3,4-dihydro-2H-
N benzo[1,4]oxazin-6-yl)-amide
CH,
0 F
N
CH,
H (S)-4-(3-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
24 0 carboxylic acid (4,7-dimethyl-3- | 7.015
0 0x0-3 4-dihydro-2H-
N benzo[1,4]oxazin-6-yl)-amide
CH,
)
N
H,C
H (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
25 ') carboxylic acid (7-cthyl-4- 6.88
0] methyl-3-0x0-3,4-dihydro-2H-
N benzo[1,4]oxazin-6-yl)-amide
CH,
0O F
H
H.C
H (S)-4-(3-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
26 ') carboxylic acid (7-ethyl-4- 7.125
0 methyl-3-0x0-3,4-dihydro-2H-
N benzo[1,4]oxazin-6-yl)-amide
CH,
)




HNOH 1.1

carboxylic acid [1-(2-hydroxy-
6. 285 30 WiBCQo10@H3599 H N OH

(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridi ne-3-

ethyl)-2,5-di nethyl-1Hindol-6- yl]-am de

PCT/EP2009/067026

(S)-4-(4-Fluoro-phenyl)-6- oxbl, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
[ 1- (2- hydroxy- ethyl)-3,5-di met hyl- 1I—|—_i3qqol- 6- yl]-amide 6.89 31

N 0
3 H |
N
27 0]
Nao |

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (6-methyl-
quinolin-5-yl)-amide

7.64

28 o)

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

7.645

3 H
N
29
\N

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

6.285

3
H,C
\ N

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

6.89

31 o)

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (6-cthyl-1-
methyl-2-0x0-1,2,3 4-tetrahydro-
quinolin-7-yl)-amide

6.805

0 CH3 H



N O (S)-4-(4-Fluoro-phenyl)-6-o0x01, 4,5, 6-tetrahydro-pyridine-3- carboxylic
acid (6-ethyl-1- nethyl-2-o0xo0-1, 2, 3,4-tetrahydro- quinolin-7-yl)-am de
6.805 - 8020108223y N HO H3C HN O 4-(4-Fl uoro- phenpCrAEP200i0bmoke 6-
0x0-1, 4,5, 6-tetrahydro-pyridine3-carboxylic acid (1H i ndazol-5- yl)-am de
5.14 33 CHOHNOH

-32-
H
H,C N O
o]
g N 4-(4-Fluoro-phenyl)-2-methyl-6-
3 N\/t©/ 0x0-1,4,5,6-tetrahydro-pyridine- 514
N O 3-carboxylic acid (1H-indazol-5- | -
H yD)-amide
F
N._O
CH, H
N (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
33 @) carboxylic acid [1-(2-hydroxy- 6.285
cthyl)-6-methyl-2-0x0-1,2,3,4-
NI tetrahydro-quinolin-7-yl]-amide
© OH i
H
N 0O
Br
OH H | (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
34 ') carboxylic acid [7-bromo-1-(2- 6.785
N hydroxy-ethyl)-2-0x0-1,2,3 4-
tetrahydro-quinolin-6-yl]-amide
O
F
H
CH, N.__O
Ho
N N (S)-4-(4-Fluoro-phenyl)-6-0x0-
35 1,4,5,6-tetrahydro-pyridine-3- 718
He” SN © carboxylic acid (5-ethyl-2- '
: methyl-quinolin-6-yl)-amide
F
N._o
CH, H
N (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
36 o) carboxylic acid (7-methyl-3-oxo0- | 5.56
0 3,4-dihydro-2H-
H( NH benzo[1,4]oxazin-6-yl)-amide
0 F




(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridi ne-3-0carboxylic acid
et hyl ) - 6- net hyl - 2- oxo- 1, 2, 3, 4-

[ 1- (2- hydr oxy-

t et r ahydrwoqouionokion- 7- y1] - am de 6. 285
(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid

[ 7- brono- 1- ( 2-
t et rahydr o- qui

hydr oxy- et hyl ) - 2- oxo- 1,
nolin-6-yl]-am de 6.785

OH H 34 Br

%”5”% 4-CH. HONO

0 OPCT/EP2009/067026

(S)-4-(4-|Fl uor
(5-ethyl -|2- ne

37

o- phenyl) - 6- oxoHl, 4, §, 6-t et
t hyl - %%@Iin- H ganide

H
N

rahydr o- pyri di ne-3- ca
7.18 36 CH3
(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (7-ethyl-3-oxo-
3.,4-dihydro-2H-
benzo[1,4]oxazin-6-yl)-amide

ar boxy

5.775

38

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid [7-bromo-4-(2-
hydroxy-ethyl)-3-0x0-3,4-
dihydro-2H-benzo[1,4]oxazin-6-
yl]-amide

5.25

39

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid [4-(2-hydroxy-
cthyl)-7-methyl-3-0x0-3.4-
dihydro-2H-benzo[1,4]oxazin-6-
yl]-amide

5.48

40

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid [7-ethyl-4-(2-
hydroxy-ethyl)-3-0x0-3,4-
dihydro-2H-benzo[1,4]oxazin-6-
yl]-amide

6.485

41

(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (6-bromo-2-oxo-
1,2,3 4-tetrahydro-quinolin-7-yl)-
amide

5.145

ic acid



ONHHNI.1 (S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3-
carboxylic acid (7-nethyl-3-oxo- 3,4-di hydro-2H

benzo[ 1, Avoxamia12®7yl) - am de 5.56 - 33 - 37 401 NH €H3/HH2009067026
(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
(7-ethyl -3-0xo0- 3,4-di hydro-2Hbenzo| 1,_43]4qxazi n-6-yl)-amde 5.775 38 o Br

| ei
(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
42 carboxylic acid (5-cthyl-1- 7.74
methyl-1H-indazol-6-yl)-amide

N O
H | (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
43 o 0 carboxylic acid (1,7-dimethyl-2- | 7.505
’Tj CH, 0x0-1,2,3 4-tetrahydro-quinolin-
CH, 6-yl)-amide
F
H
N 0
(S)-4-(3-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
44 carboxylic acid (5-cthyl-1- 7.825
methyl-1H-indazol-6-yl)-amide
N’N £
(S)-4-(3-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
45 carboxylic acid [5-ethyl-1-(2- 7.7
hydroxy-ethyl)-1 H-indazol-6-yl]-
amide
N’N £

CH, N0
H (S)-4-(3-Fluoro-phenyl)-6-0x0-
AN 1,4,5,6-tetrahydro-pyridine-3-
46 S 7.635
_ o) carboxylic acid (5-cthyl-2-
H,C N methyl-quinolin-6-yl)-amide
F




OH 0

carboxylic acid [7-brono-4-(2-
di hydr o- 2v0hlervz0pb;74] oxazi n- 6- yfl-am de 5.25 39

(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridi ne-3-
hydr oxy- et hyl ) - 3- oxo- 3, 4-
0 CH3POTHPRIODI D46 1

(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
[4-(2-hydroxyethy|)-7-nethy1-3-oxo-3,43SQihydro-2H—benzo[1,4]oxazin-6-
yl]-am de_5.48 40 o 0 OH 10

(S)-4-(4-|Fl uorjo-phenyl) - 6- oxdf, 4,5, 6- t etir ahydr o- pyri di ne-3- carboxy|ic acid
[ 7- et hyl -|4- ( 2- -8¢0x0- 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi p- 6-
fl-am de 6. 48
y (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
47 S o 5.29
carboxylic acid isoquinolin-§-
ylamide
F
N._O
(S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
48 carboxylic acid (3-methyl- 5425
cinnolin-5-yl)-amide
F
H
N O
CH,
H
N (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
49 N, © carboxylic acid (2,6-dimethyl- | /5967
| quinolin-5-yl)-amide
N~
CH, F
T
N 0
H | (S)-4-(4-Fluoro-phenyl)-1-
methyl-6-0x0-1,4,5,6-tetrahydro-
50 O pyridine-3-carboxylic acid [2-(2- | 7.04
hydroxy-ethyl)-1-0xo0-1,2-
| dihydro-isoquinolin-5-yl]-amide
O N
L\J/OH F
H
N O
CH, |
H (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
51 'e) carboxylic acid (2,6-dimethyl-1- | 7.4375
| 0x0-1,2-dihydro-isoquinolin-5-
yl)-amide
o7y
CH, F




Br

(5-ethyl-1- nmethyl-1Hindazol -6-yl)- arp'3%e_

00 NH

34 -

42WO0Ig01N/072597C H3 H N H3 S

HI (S)-4-(4-Fl uoro-phenyl)-6-oxo- Ii

1,4,5, 6-tetrahydro-pyridine-3- carboxylic acid (6-brono-2-oxo-

am de

PCT/EP2009/067026
(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid

7.74 43

T
CH Np©
3 H |
N
52 5
N
CH, F

(S)-4-(4-Fluoro-phenyl)-1-
methyl-6-0x0-1,4,5,6-tetrahydro-

pyridine-3-carboxylic acid (2,6- 7.45
dimethyl-1-o0x0-1,2-dihydro-
isoquinolin-5-yl)-amide
(S)-4-(4-Fluoro-phenyl)-1-
methyl-6-0x0-1,4,5,6-tetrahydro- 6.045

pyridine-3-carboxylic acid (1,6-
dimethyl-isoquinolin-5-yl)-amide

fHs
N.__O
CH,
H
; N
53
 ©
~
H,C” "N
F
CH

3

56

N O
CH, H
N (S)-4-(4-Fluoro-phenyl)-1-
methyl-6-0x0-1,4,5,6-tetrahydro-
54 O pyridine-3-carboxylic acid (1-
\ 0 dimethylcarbamoylmethyl-5-
N "'N\/[( methyl-1H-indazol-6-yl)-amide
I F
CH,
H
N O
CH,
H
N (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
55 0 carboxylic acid (1-
\ NP dimethylcarbamoylmethyl-5-
N— methyl-1H-indazol-6-yl)-amide
N /C H 3
[ F
CH,
X
N O
CHs (S)-4-(4-Fluoro-phenyl)-1-
N methyl-6-0x0-1,4,5,6-tetrahydro-

pyridine-3-carboxylic acid (5-
methyl-1-
methylcarbamoylmethyl-1H4-
indazol-6-yl)-amide

5. 145



| CH3 N 1101 CH, 0 O

(S)-4-(4-Fl uoro-phenyl)-6-0x01, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
(1, 7- di mawbyatid7239%0- 1, 2, 3, 4-t et rahydr o- qui nol i n6-y1l) - arCa&EPZ00506704¢. NN O
CCH3 H3 HN 101 (S)-4-(3-Fluoro-phenyl)-6-oxocarboxylic acid
(5-ethy|-1-1,4,5,6-tetrahydro-pyridinqg%z met hyl- 1H i ndazol - 6-y1) - am de
7.825 45 NN CH3 H

H
N O
CH, H |
N (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
57 0 carboxylic acid (5-methyl-1-
\ o methylcarbamoylmethyl-1H4-
N—N \/[( indazol-6-yl)-amide
N~CHs
H
H
N 0]
H | (S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
58 o) carboxylic acid (2-methyl-1-oxo0- 7.56
| 1,2-dihydro-isoquinolin-5-yl)-
amide
o7y
CH, F
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,

10 Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes are merely illustrative 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
skilled in the art having referred to the disclosure contained in this Application.

15 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.
Unless specified to the contrary, the reactions described herein preferably are conducted

20  under an inert atmosphere at atmospheric pressure at a reaction temperature range of from



NOHI 10:1 0 (S)-4-(3-Fluoro-phenyl)-6-o0xo- carboxylic acid [5-ethyl-1-(2-
hydr oxy- et hyl ) - 1H i ndazol -6-yl1l]- amde 7.7 46 CH3 HO NI O
(S) - 4- ( 3-Wbuoroo7pdsenyl) - 6- oxol, 4, 5, 6-t et rahydr o- pyri di nec3EPe@loe30gé i ¢ aci d
(5-ethyl-2- methyl-quinolin-6-yl)-amde 7.635 - 35 - 47 IS 1.1
(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6- t_%t8r_ahydro- pyri di ne-3- carboxylic acid
I soqui nolin-8- ylam de 5.29

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
formula I, wherein X is halo and may be the same or different upon each occurence, Y is a

5 leaving group, and p, R' and R° are as defined herein.

MgX
N X Step 1
~ _ =
6
HO\[([)/ * (R,
a b
o b
H
R1/N
@)
(R,
1]
SCHEME A

In step 1 of Scheme A, a Grignard reaction is carried out wherein nicotinic acid compound a
is reacted with phenyl magnesium halide compound b to afford a phenyl dihydropyridone

10  carboxylic acid compound ¢. In many embodiments, for example, commercially available 6-
chloro-nicotinic acid may be used for compound a. Numerous phenyl magnesium bromide
compounds are readily prepared by well known techniques and may be used for compound b.
In step 2, dihydropyridone compound ¢ is optionally modified to introduce a leaving group Y
to the acyl moiety of compound d. Carboxylic acid derivative compound d may comprise,

15 for example, a carboxylic acid halide, a carboxylate ester or a carboxylic acid anhydride,
depending upon the nature of leaving group Y. In many embodiments Y is halo such as
chloro, such that compound d may be prepared by treatment of carboxylic acid compound ¢
with oxalyl chloride, thionyl chloride, or like halogenating agent.

In step 3, an amide coupling reaction is carried out wherein a heteroaryl amine compound e is

20 reacted with compound d, to afford dihydropyridoneamide compound II, which is a
compound of formula I in accordance with the invention. Heteroaryl amine compound e may
comprise, for example, an amino-quinoline, an amino-indole, an amino-indazole, an amino-

benzoxazine, or the like. Numerous heteroaryl amine compounds e are commercially
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(S)-4-(4-Fl uoro-phenyl)-6-0x01, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
( 3- net hylwonnw/a7es93- y1) - am de 5.425 49 CH3H *2 N / CH3PEI/EP2009/067026
(S)-4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid
(2, 6-di net hyl qui nol i n-5-y1)-am de 7. 85_%6 50 ON .vOH O H3

available or are readily prepared using synthetic procedures well known in the art. Such
heteroaryl amine compounds may in many embodiments be made by reduction of the
corresponding aryl nitro compounds, as illustrated in the experimental examples below.
Many variations on the procedure of Scheme A are possible and will suggest themselves to

5 those skilled in the art. For example, in certain embodiments step 2 may be omitted, and
other amide coupling reaction procedures using EDCI, HU, BOP, PyBOP or the like, may be
used in step 3. Specific details for producing compounds of the invention are described in the
Examples section below.

Utility

10 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
juvenile arthritis, osteoarthritis, gouty arthritis and other arthritic conditions. The subject
compounds would be useful for the treatment of pulmonary disorders or lung inflammation,

15 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
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

20  (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,
parasitic or bacterial infection, post-traumatic injuries (including fractures and sports injuries),
and pain associated with functional bowel disorders such as irritable bowel syndrome.

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

30 distension, and the like.

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

Administration and Pharmaceutical Composition




N 1.1 H (S)-4-(4-Fluoro-phenyl)-1- 0
nmet hy1l- 6- oxo-1, 4, 5, 6-tetrahydropyri di ne-3-carboxylic acid [2-(2-
hydr oxy- ewbybio/239%0- 1, 2- di hydr o-i soqui nol i n-5-y1] - am ®#€T/EPReDIBE7026 . 1 CH3
NC HNH3 Soxo- 1, 2- di hydr o-i soqui nol i n- 5-
(S)-4-(4-Fluoro-phenyl)-6-oxo0l, 4,5, 6- t_%or_ahydr o-pyridine-3 - carboxylic
acid (2,6-dinethyl-1- yl)-amde 7.4375 - 36 - 52 CHi3 NO CH 3 H
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
pharmaceutically acceptable carrier, and optionally other therapeutic and/or prophylactic
5 ingredients.
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.
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
10 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
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
15 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
those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical, pulmonary,
vaginal, or parenteral (including intramuscular, intraarterial, intrathecal, subcutaneous and
20 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.
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
25 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
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
30 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

for parenteral use. Formulations containing about one (1) milligram of active ingredient or,
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| . ,, CH, -mpreNjr@adly, about 0.01 to about one hundred (100) milligrams, per tablet, are accordingly
suitable representative unit dosage forms.
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

5 compound or compounds of the present invention or pharmaceutically acceptable salts

thereof as the active component. The pharmaceutically acceptable carriers may be either
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,

10  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
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)

15 percent of the active compound. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine,
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

20 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
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

25  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
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

30 can be prepared by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, and other well known suspending agents. Solid form preparations

include solutions, suspensions, and emulsions, and may contain, in addition to the active
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(S)-4-(4-Fluoro-phenyl)-6-oxo0l, 4,5, 6-tegtrahydro-pyridine-3- carboxylic acid
(1- di et hyl car banoyl net hyl-5- net hyl - 1H i ndazol -6-yl)-amde 56 \ |I.1 NN
CH 3 | NOcaBrpoBemM, ¢dolorants, flavors, statMllizers, bNffrs, artificial and natural sweeteners,

dispersants, thickeners, solubilizing agents, and the like.
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

5 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,
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

10 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
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.

15 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
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,

20 dispersing agents, suspending agents, thickening agents, or coloring agents. Formulations
suitable for topical administration in the mouth include lozenges comprising active agents in
a flavored 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.

25 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
the active component is dispersed homogeneously, for example, by stirring. The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to
solidify.

30 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

such carriers as are known in the art to be appropriate.
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a dropper, pipette or spray. The formulations may be provided in a single or multidose form.
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
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
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
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
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
compound of interest can also be combined with a penetration enhancer, e.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.

58
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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.c., there may be one or more intermediates which are produced

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

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

ABBREVIATIONS
BETBDMS 2-bromoethoxy tertbutyldimethylsilane
25 DBU 1,8-diazabicyclo[5.4.0]undec-7-ene
DCM dichloromethane/methylene chloride
DIPEA diisopropyl ethylamine (Hunig’s base)
DME 1,2-dimethoxyethane (glyme)
DMF N,N-dimethylformamide
30 DMFDMA N,N-dimethylformamide dimethyl acetal
DMSO dimethyl sulfoxide
DMAP 4-dimethylaminopyridine

dppf 1,1°-Bis(diphenylphosphino)ferrocene
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phar maceuti cal conpositions conprising at | east one conpound of the present
i nvent i orvvoan10n1239mdi vi dual i sonmer, racem ¢ or non-r acemCE/RPRO0Os20f

i soners or a pharmaceutically acceptable salt or solvate thereof, together
with at | east one pharnmaceutically acQ%_[abIe carrier, and optionally other
t herapeutic and/ or prophylactic 5 ingredients. In general, the conpounds of
the invention will be adm nisgered in a ther
any of the accepted node R
utilities. Suitable dos§ge
1-100 ng daily, and np ferably 1-30 ng dey,
factors such as the é%verlty of the 10 disease t@ he treated, the age and
relative health of the subject, the potency of the conpound used, the route
and formof adm nistration, the indication towards which the adm nistration
is directed, and the preferences and SeviEdBice of the nedi cal practitioner

i nvol ved. e of ordinary skill i h t _of treatjng .such di ses Wl
be abl . 4 lReTteRy e bhoms M B Ziid 3 mih w seR aaiegeP TR

know edgestangly idgidh oTel dSdtb@ic@inid i (1ABR! d) Gt SPML JraHAS Cofidr Mdaditibn _
therapeutically effective amount of the conpounds of the present invention

for a §i Ve eindele the reaskipd Unegreorasisheed pteaariend terpeyatie fardhf hfust ekhed as
har maceut, p i in i 3 k (I in
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subcut aneous. and 20 intravenous) adm nistratio rJ form suitahl.e for
et i ot r SR YA A St rister b SrrooBHES piccE Gt el

adm ni st r gt sa@RifatéBSadeNR! Ahrhdhi@h &hlovide BgutGorC OMéanikend waapdriitisHed dgevce@gi men
whi ch can be adjusted according to the degree of affliction. A conmpound or
conpodAdswaer et gesiatr ord thegarmie ey d w4 Seprsated- washed wihvaier prhbine,

adj uvant Sdl‘.i&la({VH‘ ﬁ52§049mtéiiéd é@%ﬁce B BfaRared f)l‘@%]sgret. hﬁlefr%(ﬁﬂe%as
pharmaceuti cal conpositions 25 ang'unlt dosages.” The pharmaceuti cal

conposi t i dis®haddn beticthyllesage . Uponstanding beolabprcips#d famed.owhehtwasnal

i ngredi ents, in.conyentional 0 tj.ons iLth.or w ddi tional. active
conpoundo- BB FREVERG R gRERRA A R Gire Rhirh -l bl TR 2000t e
ef f ecti ve3-gamuonflicetidtdda vatilecisyd.i ngr edi ent commensurate with the intended
dai | y dosage range to be enpl oyed. The pharmaceutical conpositions may be
enpl oyéd as solids, such as tabletéﬁ@ﬂﬂgggﬂﬂl!ed_capsules, semi sol i ds,
powders, spgfAigaBslafi&l HERS al PISTUL@IHIQRS phOy1)-4-84b-9S1 S6LehraRSIrs PyHEIROAS
suspensi ons, enul'sions, elixirs, or filTed capsules for oral use; or in the
form of suppositories for rectal orcabagiliegicidadmi nistration; or in the form
of sterilg injec l.e sol utjons faor, parenteral ... Formul ati ons contai ni ng
about one 1O PIoaRPL LB Tl BB RAER BRE Tt 8 Sgh il b8 2

2010/ 07 258G ERAQ0tOGPAAGd usihd an RO Meheli-OadRygis Tbehublo@icO)ichial @bdatit, one
hundr (100) mlljgrans, per tabletf, are accordi.ngly suitable
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for mul at eflydehi@s \M-HRioYAPph&Y-Rbx QT 8ls RATRIIR-pRidin3 48989Rid Lid®Ras The

phar maceutical conpositions and dosage fornms nmay conprise a 5 conpound or
conpoundsdisflovedan pp &sBHE/9P vvinethingh santigaHarl f8 oin] ecacenfragion.e phagslwional t s

t her eof Y - rITAc ' tahl arriers
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encapsul ating material. In powders, the carrier generally is a finel

di vi ded s@H&s@m-é}B)i@pélﬁtﬁﬁm)e Secked mirstipnsiedry Jused Witk @ sEeld e tigsridonent .
In tablet&m@ﬁgﬁuﬁﬁtive conponent generally is mxed with the carrier having
t he necessary binding capacity in suitable proportions and conpacted in the
shape and size desired. The powder PraparatiahBets preferably contain from
about one (1) to about seventy (70) 15 percent of the active conpound.
Suitable carriers include but are not limted to nagnesium carbonat e,
magnesi um stearate, talc, sugar, |actose, pectin, dextrin, starch

gel ati ne, tragacanth, nethylcellul ose, sodi um carboxynet hyl cellul ose, a | ow
melting wax, cocoa butter, and the like. The term "preparation” is intended
to include the forrulation of the active conpound with encapsul ati ng
material as carrier, providing a capsule in which the active 20 conponent,
wWith or without carriers, is surrounded by a carrier, which is in
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25 which are intended to be converted shortly before use to liquid form
preparations. Emul sions may be prepared in solutions, for exanple, in
aqueous pwopyloaresogl ycol sol utions or nay contai n enul sPCYiRrgotayens, for
exanpl e, such as lecithin, sorbitan nonool eate, or acacia. Aqueous
sol utions can be prepared by dissolviq&_[he active conmponent in water and
addi ng suitable colorants, flavors, stabilizers, and thickening agents.
Agueous suspensions 30 can be pr-émEned-diylglimdimesi ng the finely divided
Vi Scous. mat er natural or

i A i,t h . al . h
Synt hot i o) Bg e oS ERut o'ty ORI Sl e S BdS Ret hyi cel 1 Ul ose, and
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ot her well known susypendig agents. Solid form preaya ns i ncl ude
sol utions, suspens d enul sions,_and ,oay cpnt al
active WO 2010/ 072592RCT/HP2009/ 0B#hidorang2 - conpg

n addition to the
w col orants,

flavors, stabilizersy buffferfNHartificial and natuoral JweeiNhers,

di spersants, thickeners, gsol ubilizing agents, and the Ii ke. The conpounds

of the invention may be Pornulated for parenteral adm nigiation (e.g., by

injection, for exanple bolus injection or continuous infusion) and may be

presented in unit 5 dose formin anpadEEME® e-filled syringes, snal

vol unme infusion or in nmulti-dose containers with an added preservative. The

conposit i bms mrstyret Gl &3 sngo(0. 22onmsl) af PdHdpp@isi(Ghe’]> asd ¥ ubsi 2oih 3 .44 ormeirof si ons i n

oily or Eﬁueous vehicles, for exanple solutions in a ueousfgplyethédene
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activer | noroieelie by Bu 2 r05 B BrBRRITLAPR RN By AsSIRaY Y Heh o
steri I1ehS@IhéIrcI_le)dr (ltjolkh)foilhddﬁs_@l&ir lldy2atvae wbmm_wlaichl datureed &c@fe?M(t@yidlm[lbnbgranr e
use with a suitaple vehicle, e, g., sterile, pyrogen-free water., he
conpoundsPTe. ! ‘?VﬁI/M&Spént%FFé‘iﬂ’ ped ?Q?Pﬁliﬂa&tdéﬂldf"bfﬁg‘ﬂc@ﬁ PEAFUTS AT tT?“éf’Ilon to
the epi degi s8R d UGB HePehrGIERIBPRY, kb Wik 0 B503SER) ARRIHL T BIve BRE Ch.

O ntnments and creans may, for exanple, be forrmulated with an aquéous or

0i |y basemgi(@h8%hef aauinor pethplquinglinasts| acoldrleskeihiMy (BHY/ 0 1gaRI(Mighagent s.
Lotions may be formulated with an gaueous. or, oily base and will in general
al so containing one or nore enulsiﬁyrﬁg—agents, stabilizing agents, 20

di spensi ng agents, suspamiioitsadgeahsl-3.4hilckeni Hguagénsoneor col ori ng
agents. Faormul ati.ons suitable for topical admnjstration in the nouth

i ncl ude IE%%%@@@%BW UG Wgd d S RICRGH g pyfline ha9bFReDbase, usual y
sucrose and acacia Qr tragacanthgiastilles conprising, the active

i ngredi ent in anner e such—as—gel atiy yd OfyTCeri neStp Zucrose and
acaci a; and nout hwashj onpri si(y)NBe;, act | ve i edi ent Tn_a saitable
liquid carrierg NFheseonpeunds of t he goveRtT or“frayyhe forffll ated for
admi nistration as suppositoriés. A low meltiHg wax, such as a nixture of
fatty acid glycerides or cocoa butter is first nelted and the active
conponent is dispersed honbgeneously, for exanple, by stirring. The nolten
honbgeneous mi xture is then poured isMpm conveni ent sized nolds, allowed to
cool, and to solidify rconpounds of fhe iawenirQn A8y be fornul at ed
for vagi nal adm nijstra Pes s gfih&Ryl bbBRRONS, s gel s, pastes, foans
or sprays contai g# M agdition to the activedungredi s such carriers as
are known in tHe arty to be aPpropriate. WO £2010/M72597PCNHzP2009/ 067026 -
43 - The subj ect co%ﬂounds may be formul ated for sal adm ni stration. The
sol utions or suspensi%ns are applied directly to the nasal cavity by
conventional neans, for exanple, w SCHEME®@pper, pipette or spray. The
formul ati ons may _be provided in a single or nmultidose form In the latter
case of aSp -Agpingr Gylope-3.¢4dihy dpa LH1guInglRi2008d by t he pati ent

adm nhgt efd : r [ ; >k Qr 47 |1 Y10 -0 | L i r
auspergi on G e g P e 12
means of &l ot DGN:Me@ihivas addedphrddyg Guimmmolid tgmapbutytsinadnivthéramdent i on
may be formul ated for aerosol adm nistration, particularly to the
respiratory tract and including intranasal adm nistration. The conpound
will generally have a small particle size for exanple of the order of five
(5) mcrons or less. Such a particle 10 size may be obtained by nmeans known
inthe art, for exanple by mcronization. The active ingredient is provided
in a pressurized pack with a suitable propellant such as a

chl or of | uorocarbon (CFC), for exanple, dichlorodifluoronethane,

trichl orofl uoronethane, or dichlorotetrafl uoroethane, or carbon di oxi de or
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20 of e.g., gelatine or blister packs fromwhich the powder nmay be
adm ni stered by neans of an inhaler. Wen desired, formul ations can be

pr epar ed wbt2h10are®ri ¢ coati ngs adapted for sustai ned or PcompPe@bvloen26 el ease
adm ni stration of the active ingredient. For exanple, the conpounds of the
present invention can be formulated in %ransdernal or subcut aneous drug
delivery devices. 25 These delivery systens are advant ageous when sust ai ned
rel ease oThqm@nmmmma@ndWﬁSSm@d@SE@nmemdamm@ﬁnpanh@mﬁwmhhghwam@eﬂmmnﬁia

t r eat nent is cf ou [ an er ne are
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odecyl azacycl ohept an- 2- one Sust ai ned rel ease deliver stens are
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sol ubl e menbrane, ée.g., | i cone rubber, or a bi odegradabl e polyner, e.g.,
pol yl act i 8tepdi d 7JNmnmﬁﬂmmnEPEQmﬂmeﬁthWh@ﬂéﬁmnmﬂul%ﬂne The phar naceuti ca
preparationg,ar@. tﬁ{&ﬁé %rzﬁgﬁlydﬂoﬂrﬂﬁﬁibol Qi%%‘zé(? B 16 ?nn?&lgwasf &k veh*}ﬁ"s
preparation 1s subdivide nto uni oses con n|n ropriate quantities
of the acii YHFaadpesiahto.0°ThekHMID$ (UScatid . X7anmok; ard Men mlmekagetﬁien added

preparation, the package containi.n cr aratlon
Proh ae. phibkutedo et ARaSRRsE ettt SRSl ae e b e e R RERE ol oo
Al so, 1hhegisritiodoSRaes, fiRh FuRRBnRE AwERARIM ectdt@ BAEbrncC qqle%&ganma}e@m@ge
itself, or it can be the appropriate nunber of any of these in packaged
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descri bed b r r ) .« edited
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Pennsylv&hnamlRmpm@béﬁkhhmh@dHhﬂmnﬁméHMMcaI formul ations 10 containing a
conmpound Qf th . bel ow. EXAMPLES The

fol | ow ng efabl e those skilled in

the ang topo m&m&é%ﬁmmﬁ&y@z&aﬁt al@mﬁquf@m@tzl&@ 1t§7qng>roe§16rihmbnventl on.
They shoul d not be consi dered as |Iﬁltlgg the scope of the invention, but
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20 product. The follomﬁng abbrevi ati ons may in the Preparatlons and
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SCHEME E

To a solution of quinolin-6-ylamine (503 mg, 3.49 mmol) in dichloromethane (17 mL) and
methanol (8.6 mL) was added tetra-z-butylammonium tribromide (1.68 g, 3.49 mmol). The
mixture was stirred at 25 °C for 90 minutes, and then 10 5 mL of aqueous sodium thiosulfate

30 was added. The mixture was extracted with dichloromethane, and the combined extracts
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acet at e Et OHet hanol gcgas chr omat ogr aphy
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reparation

4- ( 4- Fl uoFle= phthei¢ progedyxoused 4 isgpreparstipnyisipelipgd indichemaF car boxyl i ¢ aci d The

synthetic procedure used in this preparati O@H'ss outlined in Schene B.

CH,
NO
NO:  step 1 2 Step 2
é :
NaNO
H,C 2 o~ OTBS
NH,

\
N—NH

GH, CH,
NO, Step 3 NH
é 2
Fe
\ \
N—N N—N
OTBS OTBS
SCHEME F

Step 1 5-Methyl-6-nitro-1H-indazole

10 2,4-Dimethyl-5-nitroaniline (1.662 g, 10.00 mmol) was dissolved in glacial acetic acid (100
ml) and the mixture was cooled to 0°C. A solution of sodium nitrite (1 eq, 690 mg) in water
(2 ml) was added while maintaining a temperature below 25°C. Stirring was continued for
three hours and the mixture was filtered. The filtrate was allowed to stand for three days at
room temperature, then was concentrate under reduced pressure. The residue was diluted

15 with water and the resulting mixture was stirred vigorously. The solid product was collected
by filtration, washed thoroughly with cold water, and dried. The product was purified by
flash chromatography (99:1 dichloromethane/methanol) to give 1.030 g (58.1%) of 5-methyl-
6-nitro-1H-indazole as a solid.
Step 2 1-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-6-nitro-1 H-indazole

20  5-Methyl-6-nitro-1H-indazole (354 mg, 2.0 mmol) was dissolved in DMF (10 ml) and the

mixture was cooled to 0°C with stirring. Lithium hexamethyldisilazane (2.2ml of 1.0 M

toluene solution) was added dropwise. The mixture was allowed to stir for five minutes, and
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SCHEME B 4- Fl uor ophenyl magnesi um brom de (2Min THF;, 130 nml) was added
dropwi se WO 200/a7e59a stirring solution of 6-chloronicoti RCE/EReI0H/067D26 92 Q)
in 150 nL of THF . After the addition 5 was conplete the reaction m xture
was stirred at ambient tenperature for %6 hours. The reaction m xture was

cooled to -60C and acetic acid (105 n1) was added dropwi se, resulting in
f or mat i onthef (CabmaloedioxAfterbutybdimathylsilimen(0\kdsl c204tpllnet) evas hédade e inpKturd xt ur e
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formed,. whi was col lected and dried to give .
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The (R) aSldp BS) il osertsBwf1- dlmethvl-sﬂanvloxv) cthyl]-5-methyl-1H-indazol-6-ylamine

4- (4- quo 6- 0 .2, 6-te hydr o- pyri di ne-3- . ¢ oxylic acid

vvege sepa []}%’It%‘émgﬁtﬁﬂ Séaw}% : tl{‘%é‘éﬂé"?'?gﬁ 'ghg‘é‘fi@e @%&P&Iy col um, 20
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sol ution %/tvlan[s%d?1 %tf%r ed/ t‘g{ﬁé O%Ttlﬁre%gwtas go%ééaénaﬁltepedoﬁglte %mﬁgQ%ﬁ%P %{hont o]

t he col unBtQAc. IT'hé anganicleye ves tvaskaaidwigh briired dried dved SSdiure stléna Ifiltetd@la@d gr ade) ,

0,
65% super gornlcéﬂtr%?eld ncl:gf)gcu%t TAﬁ(e) recs:ldue was purified by flash chromatography (95:5

—%C

15 dichloromethane/methanol) to give 240 mg (78.7%) of 1-[2-(tert-butyl-dimethyl-silanyloxy)-
ethyl]-5-methyl-1H-indazol-6-ylamine as a tan solid.

Preparation 7
1-[2-(tert-Butyl-dimethyl-silanvloxy)-ethvl]-5-methyl-1H-indol-6-vlamine

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

CH,
Smp1 Smp2
H SO
KNO,

NH

N

CH, CH,
Step 3 - NO, Step 4 NH,
—_—
Br/\/OTBS Ra Ni
\ N
20 "NorBS M ores

SCHEME G



25 The (S) isoner was recovered fromthe first fraction ([al pha] =+197.3
(CHC13 ¢=0.629), np. 210-212C) and the (R) isoner was recovered fromthe
second fraot2omm7¢ioal pha] =-197. 4 (CHCL13 ¢=0.618), np. 21BC2EPA)09/06t02€ked
injections were jused with a single run tine of seven mnutes. Preparation
3 WD 2010/ 072597PCT/ EP2009/ 067026 - 4T 6- Am no- 5- et hyl qui nol i ne The
synthetic procedure used in this preparation is outlined in Schene C.
SCHEME C 5 To a m xture of 183 ng (0.22 nmol) of Pd(dppf)Cl2. CH2C12 and

4. 38 g(13§44;m‘m§“% ¥$2003!(|)1n 13 nL of DMF under Argon atnosphere was
added a s ; mmol ) of 6-am no- 5- bronoqui nol i ne

(conmmer ci ab hyolan@i dfBA g StmanylAdsnFAn0ml. bF @duaitratddssylfuritrac@tdaptOomane in
hexanes (2,9 M.sol uti on) was added, and the reactjon was heated

to 50 C f %@mwlméﬁp%ﬁ%mﬁmeok@emﬁ theempgieire belol Skt ARy wit h

di et hyk 10ig@ida&las chR14O MR A&e 8 WAE brirk Y25 SC W6 t8n Yi@rﬁﬁ‘@sdanWtﬁ é)%ﬁlée'dro%cﬁd

aqueous NaHCO3 sol ution and brine, dried over My504 ltere

concent r aicedTiharicoussaintiod Wog eude plsyklicaritol 0% sqmemch[ydromls ap@mxtfaced vi a

silica gel.¢ch r / glve 386
. (66, goy BT RLAR, FB0 e AP rhihe o B L REF R SRS ',

173 2 ( Mrddjifate, ﬁ’hﬁpaalat ¢cmlen4rated 1n Vacuo The residue crystallized on standing to give 2.75

157- Am no- 1 g (g di h 1I—I—1 ui nolin-2-one The synthetic

pr ocedur e& B Hlef T§‘“Bﬁ1 15‘812‘5 Y &'Wut | i ned in Schene D. SCHEME D

Step 16- Agipo- 6- @l’l\q@fﬁvﬁé Anidapey o- 1H qui nol i n-2-one 20 To a m xture of
2.27 9 (14 mmol) 7-am no- 3, 4-di hydro-1H qui nol i n-2-one suspended in 125 m

of 4:1 DCMMaslortomigondeling (8. 7213r)gqu59115§0hﬁ@ in 2nLidéaxepe prdfieajadanitiohid graf
bromi de. 1%0%0(91&2193 é 51'? C%FE@IQ{?(%{ \9? 7196%1%d at é‘@ fopf.'\%o Bgﬁgtt%la{]cd&&l yre was

stirred at room ours and t I one bet ween
di chl or onmbhanmpaatdlrem%ﬁi@mbmhe ﬁbﬂtmmﬂdmnoaﬂafedmederﬁmlced p@suce eimlycber was

dri ed over SH, filter and concen r at ed der. reduce ess
Pur 11 oat FSRTEY bt B hBgRRERy Ly B 65 0 BarSrroe sk G pimiote (7
acet atjg/ hexangsz7)provi ded 1.09 g of 7-am no-6- 5

br ono- 3, 4- d| hydr? %H— qui noI|n 2- one lStep

@ro-1H-indole
To an ice cold solution of 352 mg of 5-methyl-6-nitroindole in 10 mL DMF was added drop
wise 2.2 ml of 1M toluene solution of lithium hexamethyldisilazide. The solution was stirred
for five minutes and 0.5 ml (1.1 equivalents) bromoethoxy dimethyl-z-butyl silane was added.

20  The mixture was stirred at 0°C for 30 minutes and then stirred for 4 hours at room
temperature. Sulfate buffer (pH2) was added and the mixture was extracted with ethyl acetate.
The organic layer was dried (Na>SO4), filtered, and concentrated under reduced pressure.

The residue was purified by flash chromatography to yield 300 mg of 1-[2-(tert-butyl-
dimethyl-silanyloxy)-ethyl]-5-methyl-6-nitro-1H-indole.

25 Step4 1-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-1H-indol-6-ylamine

1-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-6-nitro-1H-indole (300 mg) was
dissolved in 10 ml ethanol and 25 mg wet Rainey nickel was added. The mixture was
hydrogenated at atmospheric pressure until the solution decolorized. The solution was filtered
through glass fiber paper under nitrogen and the filtrate was concentrated in vacuo to give
30 250 mg of 1-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-1H-indol-6-ylamine.
Preparation 8
6-Amino-7-ethyl-4-methyl-4H-benzo[1.4]oxazin-3-one

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



7- Am no- 6- br ono- 3, 4- di hydr o- 1H- qui nol i n-2-one 280 ng (1.16 mmol) was
dissolved in 8 mM THF and cooled to OC. KHVDS (2.56 m, 1.27 mmol, 0.5 Min
t ol uene) wexotdeesdadded dr opwi se, foll owed by dropw se aduirP@/06f0280N1L
(1.27 mmol ) CH3lI. The m xture was 10 stirred for 12 hours, then partitioned
bet ween et hyl acetate and brine. The Q&ga_ni c layer was dried over My504
filtered and concentrated under reduced pressure. Purlfl cation by col um
chr omat ogr aphypoel

uting with 75% et hyl acet at e/ hexane -'-. ded 265 ng of
7-am no-6- brono- : hy134 dro 1H agtbpel i n- 2- ne.
et hy , 4- di h %MQ-IHEIC]UI'I‘Iﬁ—I—ﬁ*Z on 5 '

37- Aam no-1, 6-di

7-am no- 6- br omnT- N yNé 4 ydro- 1H quEkbl i n- 29%ne (57 ng, 2615 ol )
dissolved in 4 m deg assed’ di oxane was added 50 ng (0.0615 nmol)
PdCl12dppECH2C12, KZCOB &255 rrg 1.845 mmol ), 400 ul H20 and 86 uI (0.615
mol ) trlrrethé/EQro%E: xture was heated to tlrredfor 12
hours, then pa oned bet weeétepe? hyl ac tat @ brine. The

or gani c | ayer. Mat$ f| | tered—armd c e under
reduced pressume! Pur| f||cat| on by ol unt PRPEtat o rap el ut| P with 75%
et hyl acet at e/ hexanes, pHovided 75 ng of

7-am no- 1, 6-di met hy1- 3 4- di hydr o- 1H qui nol i n- 2- one. Preparatlon 5

5- Brono- qui nol i n-6-yl am nep The synghetic procedure ye .
preparation is @hined iffi Stiens Br StepSCHEME E[ To ut i BHs of
qui nol i n- 6-yl anmme—*503 3/ 49 pl ) TaT_dichl or opiet hagde (J
met hanol (8. 6 (RY:NRas addow T enFa- NNk tﬁt@mmnl ur®@fr i"NFonide (MHH8 g, 3.49
mol ). The m xture was sti rcrggd at 25 C fRSC80PT i nut escyand then 10 5 nL of
aqueous sodium thiosul fate was added. The mixture wad extracted with

di chl or onet hane, and the conbi ned ext%r%?é%%\o 2010/ 072597PCT/ EP2009/ 067026
- 49 - were washed with water, dried , filtered and concentrated to
dryness uStdeﬂ red&N:iﬁrd 4bt-bamuflet]ofuin-3osat i on by flash col um

(()/Qh exg::l g;/ lﬁg g 190 Einllt%] i[)ﬂen%f% 0g, 3% CgerI% ?norlnlethyﬁeng cl?longe (4 l)rrg’ 32
SM2- (tSrtwﬁiJéo&SledC{bm et hidigl(ex Y hil et ilsyd hnfot)ieds ubiedldstibweesp! - 6- yl ani ne

The synthetic procedure used in this preparation is outlined in Schenme F.
SCHEME E chloroacetyl chloride (3.42 ml, 42.8 mmol) portionwise. The mixture was stirred at room

temperature for 18 hours, then diluted with methylene chloride. The organic phase was
washed with water, dried over MgSQy, filtered and concentrated under reduced pressure to
give 7.5 g of 6-nitro-4H-benzo[1,4]oxazin-3-one as a solid, 100%.

10 Step2 4-Methyl-6-nitro-4H-benzo[1.4]oxazin-3-one
NaH (0.57 g, 23.75 mmol) was added to a solution of 6-nitro-4H-benzo[ 1,4 Joxazin-3-one
(2.3 g, 11.85 mmol) in DMF (50 ml ) at 0 °C. The mixture was stirred at 0 °C for 10 minutes
and then CH;I (1.5 ml, 24.04 mmol) was added. The mixture was stirred at 0 °C for one hour,

then at room temperature for one hour. The mixture was partitioned between EtOAc and
15 water. The organic layer was dried (MgSO,), filtered, and concentrated under reduced

pressure to give 2.5 g of 4-methyl-6-nitro-4H-benzo[1,4]oxazin-3-one as a solid, 100%.

Step 3 6-Amino-4-methvl-4H-benzo[1.4]oxazin-3-one

Fe powder (4.1 g, 73.20 mmol) was added to a solution of 4-methyl-6-nitro-4H-
20  benzo[l,4]oxazin-3-one (3.0 g, 14.42 mmol) in EtOH (100 ml) and water (50 ml). The

mixture was stirred at 60 °C vigorously with a mechanic stirrer for 18 hours, then filtered



Step 15-Methyl-6-nitro-1Hindazole 10 2,4-Dinethyl-5-nitroaniline (1.662
g, 10.00 mmol) was dissolved in glacial acetic acid (100 m) and the

m xture waie 20oai7e37t 0 OC. A solution of sodiumnitrite @ECTARP200096700¢) in
water (2 m) was added while maintaining a tenperature below 25C. Stirring
was continued for three hours and the n;xture was filtered. The filtrate
was allowed to stand for three days at Poon1tenperature t hen was

concent r atheoughderlite edkee lhegiliests wiag conTheratesbindigeredacsd dirdssre ¢b giSe RiSOh ofvat er

and the rgsul ti tlrr U The solid product was
coIIectedgﬁy"¥)¥g}§i %ﬁlmhggiéﬁpﬁ%%groﬂﬁh P?ﬁ%é%ld water, and dried. The
product wssp puri bimdinby7-bloamh- ﬁi&flﬁy[’FaHCIgzha(ﬂ m‘r]c(xgﬁn B-one

dlchloronethane/nethanol) to give 1. 030 i J .

5- met hy| 61 FifaiEE-brfy! ?W&&l&néb@@née Gol/i . 14 % was added to a solution of 6-

[ 2- (test ﬁHﬁlMM‘lﬂbt‘Hg}mjbe&ol[ﬁ@%ék%H)S o%%gyé]g 54@%'%1;@ nﬁytﬁﬁ&lelcldrdrfa@@m e 20
5- Met hyl nitro i ndazol e di ssol ved DVF (10

m) and tmd apil Mapkd (S,%asl )C Bl tatktitre WoEstiradpt mqm tempgratu_rﬁ tf¢r|2@rmlnutes then
hexanet hy z u t] W se.
The i xt u(%}l% %g%v Oq/ve% %}%ﬁ?{ns&ippe s'X#ulttlg)ié %ﬂ% >9ru1% wa%%tr%?d @Qﬁ%%th@[e%@
2010/ 0725&11(9(&1‘5/ M@%ﬁﬁﬂ&?@rg&nﬁ@xtfactsheﬁe dried over MgSO4, filtered, concentrated

(2- br onoet hox rt-buty yl.sil.ane (0.52ml, 4nmol ). was. added. The
m xt ure \A%I%ie% FiP? g@r?sé‘ﬂreé yda gl ul@%:c‘(”ioﬁ@FPgéa}Hhéﬁ\F\%@V? &R Hhoe ARG m

t empen gt up@moitd-fhefilyi- mluagzd‘[p El]ofxﬁﬂﬁ 30QRH4raS o 1iEREyJIBAGHII@UOWES quenched with
pH2 buffer solution, and the mxture was then extracted with ethyl acetate.
The or ganbepbayep- A&@mo\-/\k&thtﬂrﬂ-mefml pHibeazo[d4asdzipvdeencanhydr ous 5 sodi um
sul f at e, on r S d by
LRt e, TSRO, SONGRLLALRI BsRRDy oTHESSULIB N0 USIEARY, DY
340 ng ( 5@ic#Pbondne 1227 ml of 1.0 M solution in hexane, 5.56 mmol) PdCl,dppf.CH,Cl, (0. 067 2,

(t ert - bu;[,\%é&dl ”Ei)p%gﬁszégnﬁls‘i@% 4gt hI%{Sﬁ n Dl@ﬁ*‘t(lg 11) was WElSr I(ljealtela-at %J@é un eras a

white po

[ 2- (t g5t - BUby tor B WBERYTheSthixaRy WaxX yartigbdin bbtveeA B OXd addvhidfl ane lEr@AY 1384 ne
1-[2-(tert-Butyl -di net hyl -sil anyl oxy) - et hyl] -5-nmet hyl-6-njtro-1H i ndazol e
(335ny, 1wa81dr@@r€h{gsp4 ey sepprinagtedinder raduced pressprd and; purified vath né¢thanol  and
wat er . a i ron powder
(108 ng) &% 1%%%%?&%§§fhgﬂ$g%$rre?b?g%gg# §g$%§ﬁ9§1ﬁﬁkﬁﬁmﬁ t hen was
cool ed anbtnfzo[llmém)@dm JFbige 4sid thm sdlel, 08%. extracted with Et 0Ac. The organic

| ayer was washed with brine, dried er sodiumsulfate, filtered and
concentrated in vacuo. The residue a%gﬂ$®?ified by flash chromat ogr aphy
(95: 5285 di ¢h)l-o(prRLAAPIRMYBIAGOI. Y, sme@&nfyaro'zé»&ld@e-z -8bélicakid (5-cthyl-
142-(tert-butyl-di nethyl -sil anyl oxy) - ethy 5-nmet hyl- 1H i ndazol - 6-yl am ne
as a tan solid. quinolin-6-yl m”* dparation 7

142-(ter tTl?éJsteM{heqé Cire ﬁéeg%‘ﬁll I)arﬁwﬂ% out111§e(fﬁ'ﬁt§3héltné-ﬁ' ndol-6- |am ne
The syntheti ¢ proce ure used I n t I's preparation is outlined in Schene G
CH3CH3 N 0 2 WD 2010/ 072597PCT/ EP2009/ 067026 -51 - Step H o .

15- Met hyl1l-6-nitroNgdolbne To a solution of 2.5 g B<iet hyl i pdotNgAe in 20

m . of concentrpted| Sul furitacrd at 0T was added|in portipns 1.7 g of

wi th brine and m suHfate, filtered and eentrated in
vacuo. The residse-crystallized on standing to give 2.75 g of
S-methyl -6-nitroi hdoline as a yellow'salid. 10 Step 25-Methylg6-nitroindole
5-Met hyl -6-nitroihdoline (0.75 gr) was dissolved in 20 nL di oxane &tH

treated with 1.5 g of
EME 1

25 To acooled (ice-bath) suspension of 150 mg (0.63 mmol) of (S)-4-(4-fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-carboxylic acid in 15 mL of CH,Cl, were added 0.081 mL



di chl oro di cyano qui none. The solution was heated at 80 C for two hours,
then cooled to roomtenperature and filtered. The filtrate was concentrated
under redwoediopr7e®3ure and the residue was purified by PCasie2alnetvaé ogr aphy
to give 0.5 g of 5-nethyl-6-nitroindole (e/z 15 (MtH) 177). Step
31-[2-(tert-ButyI-dinethyl-siIanyIoxylEﬁ[hyl]-5-nethy1-6-nitro-lH—indole

To an ice cold solution of 352 ng of 5-nmethyl-6-nitroindole in 10 nL DW
was added(Otsopmpls ef oxapylghlogile, filevedduerredrep DM ThE miktubd wan allowed to
hexanethyldh§ila%ide. The glytion vas itirr dlfqr five niqy%es.and 0.5 m
(1.1 equi VAT ERPY) CHPEABE WE% Y 0P RRY AV it 5? VETT ARE WAL RGUE” 20 the

m xture vwagl Iﬁ&thylélmﬂchlac;ridé@afgca??e%&n(ﬁisalw)bﬁs\wamdngdfegnn $&c'tul’0£] adkthyicledhieldes at
roomtenperature. Sulfate buffer (pH2) was added and. the m xture S

ext r act ed \ittl) wsHgRIngeeedAnd rempweddy gaocan @FSI@\%FSE iR BighNEoEfor 20
filtered, manetsGoBRe S LAIRIuMBIRENVIRENGET 25 63&HhGdroJVBdRS- SRS 1RYr i f i ed
by flash chromat 6graphy to yield 300 ng of

142- (t er t clbenidel whieh twey Idissoliedhipl Sorly yof diyHyHICMS anbtrangfer@l taiatsedatllpitibadofies. 25
Step

a1- [ 2- (t P TEBAY P e PRV S ARy L 6xS st h P AB W R Y 8 %% i ami ne
1-[ 2- (t er follButy by di-aminbysletByliwinylirex§) nt3AR]|mmolye Thy b6 wak k¢abedldddinoatod e

(300 nm) di ssol ved | m et hanol and 25 Rai ney ni ckel was
hdded. " TrETRSKEREE Falb CHPEToLBHAT LaF BP° TSP NEFIE B SCaPaURTTIE he

sol utijgn geaet@hl%sek NINEOS M kidiD0WaS vds e BH e RUBK1aLRE vith REA cpaper
under nitrogen and the filtrate was concentrated in vacuo to give 30 250 ny
of 142- (t'Ehqconihinad-caganeg laysrs sicreamgshed yith &tipg 1iyied oyrsMepOu1fHtdrefbtl- 6- yI ani ne.
Prepar at i - Amnao- 1- .z 4= =4 e ] |- 3- The
Syntheti coe s R ade il s e TR A el B o PR ]
SCHEME H eltingpwitl CNLChOBHDEROG] 11,08]10X4a 10 giv830ne (2A2%0 loti(S)eain(4eff luoro-

2- Ami no-4-ni t henol (6. , 38.93 in t byl ene chl.oride (..200 m )
5 was ool B NE-BE T So st R e Ry I £ (G bRy AU ANREF B | ovien
by chljer oaggt yéiighifoan. 88 (E314 22589 @2+18) "ol ) portionw se. The m xture was
stirred at roomtenperature for 18 hours, then diluted with nethyl ene

chl or i de. AdgjEors gapPRUNgh BRargh §sipa dselo Ve Rrpcagdteere shamingg Tablsrl- My504,
filtered and concentrated under reduced pressure to give 7.5 g of

6- ni tro-4H benzo[ 1, 4] oxazi n-3-one as a solid, 100% 10 Step

24- Met hyl - 6-ni tro-4H benzo[ 1, 4] oxazin-3-one NaH (0.57 g, 23.75 nmmol) was
added to a solution of 6-nitro-4H benzo[ 1, 4] oxazin-3-one (2.3 g, 11.85
mmol) in DM (50 m ) at 0 C. The mixture was stirred at 0 C for 10 m nutes
and then CH3l (1.5 m, 24.04 mvol) pravaelcked. The mi xture was stirred at O
C for one hour, then at roomtenperature for_ one_ hour. The m xture was
partition' LBISFD- PR KD -0~ h.d.5\s "‘L‘- RYLEHINAP bpxylis als g 0
(My504), filtered, and congghhlatefyHN98hdL8HCEInREIESSUre to give 2.5 g of
4- et hyl - 6-ni tro-4H benzo[ I, 4] oxazi h-3-one as a soli1d, 100% Step

36- Ami no- Bhawynttic gidctrbme afed int jhavqaepanatPnon eutlifel ipdsblene [ 4. 1 g, 73.20 nmmol )
was added to a solution of 4-nmethyl-6-nitro-4H 20 benzo[ 1, 4] oxazi n- 3-one
(3.0 g, 14.42 mol) in EtOH (100 M) and water (50 nl). The m xture was
stirred at 60 C vigorously with a nechanic stirrer for 18 hours, then
filtered




WO 2010/ 072597PCT/ EP2009/ 067026 - 53 - through a celite cake. The filtrate
was concentrated under reduced pressure to give 2.50g of

6- am no- woebtwi723F benzo[ 1, 4] oxazi n-3-one as a solid, PBWEP309/067026

46- Am no- 7- br ono- 4- net hyl - 4H benzo[ 1, 4] oxazi n-3-one Tetra-tert-butyl
ammoni um brom de (6.77 g, 14.04 mmol) s added to a solution of 6- 5

am no- 4- net hyl - 4H benzo[ 1, 4] oxazi n-3-one¢ (2.5 g, 14.04 mml) in nethyl ene
chloride (100 m pyand MeOH (50nﬁm. The m xture was stirred atHr00@
temperature for 30°m nutes, th Rched with aquoys sodiu i fite
solution. The t he

conbi ned organi tract s®
under reduced
g of 6-am no-\-

yel | ow solid, MON% Step

56- Ami no- 7- et hyl o g 4HD
6- am no- 7- br ono- 4- met hyl - 4H- benzp[ 1, 4] oxazi n- 3-one (0. 2h1ggs 0182 mmol ),
triethyl borane (2.47 m of 1.0 Msolution in hexane, 5.56 mof),

PdCl12dppf. CH2C12 (0.067 g, 0.082 mmol) and C42CO3 0.81 g, 2.46 mmol) in DWF
(6 nM) was was heated at 50 C undeyy 15 argo Y 8 hours. The m xture was
partitioned between Et 0Ac and wat gr.’ Tie EtDAc ayed was dried (My504),
filtered, concentrated upnder reducs nd purified with prep-plate
TLC (hexanes: Et0Ac_17°Af tg gi 095
6- am no- 7- et hy1- 4- met Ryt 4Hbenza Z] oxaf n: ne as a tan solid, 63%
Exanple 1 \
20(S) - 4- (4- Fl uor o- phenyl ) - 6- oxaytNg, 5, 6-t et ro- pyridi ne- 3-car boxylic
acid (5-ethyl - quinoIin-6-y1)-anidgv’Tgéﬁsynthetic procedure used in this
preparation is outlined in Schene I. S EMEH 25 To a cooled (ice-bath)
suspensi on of 150 ng (0.63 nmmol) of (S)-4-(4-fluoro-phenyl)-6-o0xo-

1, 4,5, 6-t et rahydro-pyri di ne- 3- car boxy?¢BEME ] in 15 nL of CH2Cl2were added
0. 081 b g 2010404 257 RETHERZBIURE7O28. (21l dro-§ HiARE-EHB Y 1 fac@L V|
chloride, TolTowed by a drop of DW. The mxture Wwas allowed to reach room
t enper at ul2e(texi-by imethyhgilamyk Sdfl-irelaral-6at @nedaporated in in

- E I\ U S X A& -
, th chlori. d d vent . d i .
Vot oo b SO P S bR RS RN A RS o MG R RUTE e g 2
'E g;ar zsi( g UI?IMM)' aad (%m-bﬁt-@h%r‘éqﬁlumy]tf)-glbgogg%ﬁ,?ﬂétﬁﬂhg&[‘@-ﬁy@idgig}&cargoxyhc gcid _ »
-4- - u 0- en - b- 0X0- 1, , O- r ro- M dlne-o-carpnoxyl.l c acl
chiori de,CIWPﬁ?CLehG ’é#é@Bm}elarepaﬁe%a%ﬁ_esmebee%ﬁfﬁl@&ﬁm is3odye ﬁ%ayr%’ ngy
seal abl e Ukl dhRERS whh ?gﬁsgag\e egggb@é £nd ShREA Pre. The fndxtd® WRBbAted BNA% few

crystal s) were added, - am no- 5- et hyl qui nol'ine (60 ng 0.
mol ). Th0 Cubiéh siexnsoall 8 joand Upemcendingithdmistire wiap diluted with ddute@quedgs hour s.

The type r I r t r . [ us
e ol TS0 o S0 STESE AU Sth of hees
conbi ned witharing driay eves angydeousasdiach svfhth, fltdredbanddiohedhtrated idyE04, Thel t er ed
and concentrated under, reduced pressure, The. residu s purified by flash
chr omat og8igRy Vat Qﬂrﬁ%& b%fg%‘ @%9’%%%?9@61’—&%#—&{4] éﬁlilfoi%?tﬁﬁy\e%?e 'i‘i“%’i H8V8Fony
(22.2% Olfn? (30.3%) of (S)-4-(4-ﬂuoro-]:3Lhenylg-6-oxo-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid )
(S)-4-(4-Fluorop enyl)-G-oxp- , 4, ,6-tetrahydr01p ridi ne-3-carboxylic acid
( 5- et hyl - Hul2n6eri-hutgl-gmethtis danytoxy)-cthyl]-5-methyl-1 H-indazol-6-yl } -amide as a yellow

15 oil

Step 2 (S)-4-(4-Fluoro-phenyl)-6-0x0-1.4.5.6-tetrahydro-pyridine-3-carboxylic acid [1-

(2-hydroxv-ethvl)-5-methyl-1H-indazol-6-yl]-amide

(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid {1-[2-(tert-
butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-1H-indazol-6-yl} -amide (46 mg, 0.09 mmol) was
20 dissolved in 3 ml of a 3:1:1 mixture of acctic acid, water and THF. The mixture was allowed

to stir overnight at room temperature. The solution was concentrated in vacuo, and the



15 a pale yellow foam M (ESI): nmlz 389 (MH)+. Additional conpounds
prepared using the above procedure are shown in Table 1. 20EXAMPLE 2

(S) - 4- (4-Wbuoroo7pdsenyl ) - 6- oxo-1, 4, 5, 6-t et rahydr o- pyri di meTEPe@oloas0gé i ¢ aci d
[ 1- (2- hydroxy- ethyl)-5 -nmethyl-1Hindazol-6 -yl] -am de The synthetic
procedure used in this preparation is_g%[Iined in Schene J. SCHEME J Step
1(S)-4-(4-Fl uoro-phenyl)-6-o0xo0-1, 4,5, 6-Tetrahydro-pyridi ne-3-carboxylic
acid {1- repidug wey purbiied\by-fashretrhghtogiaphn (150X yichirométhanchnetharoel) to give 24

1-1H-1 ndazal 5 éoja%gﬁﬁiﬂ 1p- - -1.4 5 6-tetrahydrp-pyridine-3-carboxylic.aci

1- [ 2- (t er PERLTGT) B REHY T QP RRTPORS P2 % Hy ) TS R PrasY U629 ani ne
(89 ng, O[122-Hyaedxy-edliyd)-5-methyl-1H-indazol-6-yl]-amide white crystalline solid; MS (ES+) m/z
(S)-4-(4-1f]luoro-phenyl)-6-0x0-1, 4,5, 6-tetrahydro-pyridi ne-3-carboxylic acid
chl ori de ﬂﬁ%ﬁﬁﬁ, 0.29 mmol, prepared as described in Exanple 1) were

di ssol yeda Byl tShpsunkie pRbired QURE RRTab¥Ed frodedafdst dlowdfin BYAR 1and seal ed in
a tube. The m xture was Reated to 90C wth stirring for 18 hours. Upon
cooling the mixture was diluted wi tEXAMREE3aqueous 10 HC1 sol ution and
extracted w i eLNy| ACHIALR:6. S §WUNGH (01 ARG SXLILALHR NG ¢ Mashed

wi th brine, et over annydr ou oti U Ot T at e, ST e0 oncent r at ed
i n vacuo. The residue wabydruxyethy@ds-metivl-aslhindbir@pataadgdaphy (95: 5

di chl oronet hane/ et hanol ) tq.give 46 (.30. 399 = of

(510 - ThOSPam g rrbuss o i grpstiats SHPAKL GRS Ke- 3- car boxyl i ¢ aci d
{142- (tert-butyl -di net hyl -si | anyl oxy) - et hyl] -5-nmet hyl- 1H i ndazgl - 6-yl |

-am de as a yétHow 150il. StepH N o)
2(S) - 4- (4-Fl ugro- phanyl ) - 6- oxo-"h4 @,G-tetrahydro- 3
acid [1- ( roxy-et hyl )-8 -met hyl - 1H-i ndazol - 11Nami da

(S)-4-(4-F < 0x0<1, 4, 5, 6- sgbhriahydro di ne}[3- caf boxylic acid

{1-]2- (teriDutgt™-di net hyl -|§i | affyl oxy)—ethy#] - 5- 1H pndazpl - 6- yl
-am de (46\mg,/ 0.09 mml) @as AQ di ssoPMé& in f a 3:1:7 ture of
acetic acid; ter and THF. | xture was al ldwed to stir i ght at
roomtenperatur€. Thepsol uti as concentrated Tn yacuo, WO

2010/ 072597PCT/ EP2009/ 067026 - resi due was purifiedOBySflE
chromat ography (95:5 dichloro =thane/nethano|§ to give 24 ng (f70.6% of
(S)-4-(4-FIuoro-phenyl)-6-oxo-f24,éH6-tetra 10 (No¥735

[ 1- (2- hydroxy-ethyl)-5-nethyl - 1H i pdazeq - 6- 1] - dm de white crystalline
solid; M5 (ESt) niz %ﬂQ M+ H). S5\AJdING opa gnpounds prepared using the
above procedure are s in Tab

HOAc

HEME K

Step 1 (S)-4-(4-Fluoro-phenyl)-6-0x0-1.4.5.6-tetrahydro-pyridine-3-carboxylic

acid {1-[2-(tert-butyl-dimethvl-silanyloxv)-ethyl]-5-methvyl-1H-indol-6-y1} -amide

15  1-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-1H-indol-6-ylamine was dissolved in
10 ml dichloromethane and 0.25 ml triethylamine. The solution was cooled to 0°C and 150
mg of (S)-4-(4-fluoro-phenyl)-6-0xo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid chloride
in 1.5 ml dichloromethane was added. The resulting mixture was stirred at 0°C for one hour,
then at room temperature for two hours. DMAP (100 mg) was added and the mixture stirred

20 for another hour. The reaction mixture was then partitioned between pH 7 phosphate buffer



(S)-4-(4-Fluoro-phenyl)-6-0x0-1, 4,5, 6-tetrahydro-pyridi ne-3-carboxylicacid
{1-(2- hydroxyethyl)-5-nethyl-1Hindol-6-yl} -am de The synthetic

pr ocedur ewoxewh/a7esorhi s preparation i s outlined in SchempCIKEP@3C6HEIVE K
Step

1(S) - 4-(4-Fluoro-phenyl)-6-o0xo0-1, 4,5, 6-tetrahydro-pyridi ne-3-carboxylic
acid {142-(tert-butyl-dinethyl-silanyloxy)-ethyl -5-neth 1-1Hindol-6- 1
-an de 15and ethyl acetate. The organic layer was dried over sodium sulfate, filtered, concentrated

1-[2-(tert-Butvl -di t hyl - si | | - et -5-met hyl-1H i ndol-6- vl i

was i sotvn ke R e SRR SR R 7R

?gl) uzi ?2 g&?&-(@@ioﬁ@ph%yg?-&tdl,i523-fgﬂglﬁ)}{dr(;-pyridirée%-carbog(yl_ic acidS{l-[2-(t‘;ert- . -
-4- - uor.o- e - 0- 0X0- 1, 4, -rtetra [O-pPyridl ne-o-car nox | C acCl

ol or e buiodigiefhy - askios B BTk St el Hetndat Shmah i s TRt s s

stirred agi Qe oys)one ARMfopHAGI6aixol OBCLERIHHRAI-MiRlife0S-cArOxHRur S.  DVAP
(100 ng) was addgd and the mxture stirred 20 for “another hour. The

react i on aik{1ZehydiexycHwh-pmethyl-l HradpleymandgpH 7 phosphate buffer WO
2010/ 0725Q(RCT/ EP2009/ 067026 - E thyl. ace ol gani.c | ayer
was dri ed(% \ﬁg PE%%? %elg@ %g)?%,l’z‘gslz?tteé%g ,rgéjgﬁglélgtcjr% eog(y}i;f‘l\- (glcri?; duglgd

pr essur e, bapidlitiothyt-sikingllory peth -5 ete thyl- IfH-aslbl-6 Iy earaido gTGuphywhodigioved A& Ny of
(S)-4-(4-fluoro-ph -6-0x0-1,4,5, 6-tetrahydro-pyr.idi ne-3-carhoxylic acid
{ohor (4 ar b T PR 1 S MRl i D et ErnsRon s B Tert

elz 528 (Mebdm témper@Bre for six hours. Saturated aqueous sodium bicarbonate solution was added

2(S)-4-(4-Fluoro-phenyl)-6-o0xo0-1, 4,5, 6-tetrahydro-pyridi ne-3-carboxylic
acid {1- (enthyieridkyes peutral. sTheemiure wep eyiceted suiipl othyl gedtefe and the combined

(S)-4-(4- - - 8- - : t - | di-ne-3-c ic acid
(1)1 2 (¢ e eiff SRRkl fidtRanitum Sb L RWBLABUOL A RSt Phafiiihd o e
(70 ng) wass dirgedbegdasinclaommtogtapky.od give 6b mpHH, (S)-4a#-flusad-phengbeb-8xa¥l . aceti ¢
acid. The l uti on was st.irred, under o] 0 at roomtenperature for six
our . | Sab it BUR TP bY B Borae Sep it SR BB b St he oH
was negt r@abthyilg-iMdoteW RaMite; @Mi-HR¢)Ed W th ethyl acetate, and the conbined
organic fractions were dried over sodiumsulfate and solvent renoved in
vacuo. Thed¢erlcemppindppicpacd 8sipg thejahaye RIpgcdkEs g shopmyin Tabledi ve 55 ng of
(S)-4-(4-fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridi ne-3-carboxylic acid
{1-[2-(tert-butyl-di nmethyl-sil anyl oxy)-ethyl]-5- 15 nethyl - 1Hi ndol-6-yl |
-am de; (MtH) 407. Additional conpounds prepared using the above procedure
are shown in Table 1. 20 Exanple 4 Formul ations Phar naceuti cal
preparations for delivery by various routes are fornulated as shown in the
foll ogpng Tables. "Active ingredient” or "Active conmpound” as used in the

Tabl es nmeans 25 one or nore of the Conpounds of Forrmula I. Conposition for
Oral Administration |Ingredient (1/ mpl
Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown in the
following Tables. "Active ingredient" or "Active compound" as used in the Tables means
25 one or more of the Compounds of Formula 1.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.



Active ingredient 20.0% Lactose 79.5% Magnesi um stearate 0.5%

The

I ngredients are m xed and di spensed i nto capsul es containing about 100 ng

each;

onewoapsul7essmoul d approxi nate a total
2010/ 072597PCT/ EP2009/ 067026 -
| ngr edi ent
Crosscar el | ose sodi um 2. 0% Lact ose 76.

58 -
%w./wt. Active ingredient

Composition for Oal
0. 0% Magnesi um stearate 0. 5%
% PVP (pol yvinylpyrrolidine) 1.0%

dai | y dosag@CT/BA09/067026

Adm ni stration

The ingredients are conbi ned and granul ated using a solvent such as

met hanol. The 5 fornulationds th?n
OS111

(cont ai ni ng about 20 ng of

machi ne.

10

d. f

njsfrat

[ I'dl (ﬂl’l

rned into tablets
appropriate tabl et

f.‘@mngﬁtt lon for Oral Adm nistration [ pghedwent
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%

PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The

formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 0.15¢g
Propyl paraben 005¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 1285¢g
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation

Ingredient

% wt./wt.

Active ingredient

025¢g

Sodium Chloride

gs to make isotonic




Anmount Active conmpound 1.0 g Fumaric acid 0.5 g Sodiumchloride 2.0 g
Met hyl paraben 0.15 g Propyl paraben 0.05 g Granul ated sugar 25.5 g

Sor bi t ol WOQ%4mokasri on) 12.85 g Veegum K (Vander bi |t CoPLTEPR0Y/0FI0aVOr i Ng
0.035 mM Colorings 0.5 ng Distilled water g.s. to 100 M 10 The

i ngredi ents are mxed to forma suspensigon for oral adm nistration.
Parenteral Fornul ation

Water for injection 100 ml

The active ingredient is dissolved in a portion of the water for injection. A sufficient quantity
of sodium chloride is then added with stirring to make the solution isotonic. The solution is
made up to weight with the remainder of the water for injection, filtered through a 0.2 micron

5 membrane filter and packaged under sterile conditions.

Suppository Formulation
Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

10
Topical Formulation

Ingredients Grams
Active compound 02-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water q.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring. A
sufficient quantity of water at about 60°C is then added with vigorous stirring to emulsify the
15 ingredients, and water then added q.s. about 100 g.

Nasal Spray Formulations




Ingredient %w./wt. Active ingredient 0.25 g Sodium Chloride gs to nake

I sotonic WO 2010/ 072597PCT/ EP2009/ 067026 - 59 - Water for injection 100 m
The acti weOi2ngveseioent i s di ssolved in a portion of the warapr24096i0n¢ ecti on.
A sufficient quantity of sodiumchloride is then added with stirring to
make the sol ution isotonic. The solution is made up to weight with the
remai nder of the water for injection, filtered through a 0.2 mcron 5

menbr ane $¢wetaé aqlwmjs papkayesicantadeing §110m abloet @ 0dp Hiporesnt a8tippasnoong are

Formul ati on ed L ent #Wt 2{t}/vt @g redl enagpﬁl ICl)t% F;o et hyl ene

gl ycol loﬁﬁpaf aﬁ%sl}él?' Safiiogs-y L Zfog&o & ﬁ‘ﬁlrg Shts are

melted t oggteh&ntsanch &, Redxanpla, Iﬁicﬁﬁmsthahﬁ ceHinlds &) obitige caﬂbb@ymhydsdmm&,al ni ng
2.5 g tot ((f‘extrose an the:l'lge Hydrochloric acid may be added to adjust pH. The nasal spray
5 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.

Example §
Intracellular Calcium Flux (FLIPR) Assay

10 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
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

15 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.
Cell culture: 1321N1-hP2X; and HEK293-rP2X,
1321NI1 cells stably expressing the full length human P2X; gene (1321N1-hP2X5) and

20 HEK293 cells stably expressing the full length rat P2X; gene (HEK293-rP2X5) were
obtained from the Roche Cell Culture Facility. 1321N1-hP2X; cells were grown in
Dulbecco’s Modified Eagle’s Medium (DMEM) high glucose supplemented with 10% FBS
and 250 ng/mL G418. HEK293-rP2X5 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
25 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
30 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,



Topi cal Formul ation Ingredients Gans Active conpound 0.2-2 Span 60 2 Tween
60 2 Mneral oil 5 Petrolatum 10 Met hyl paraben 0.15 Propyl paraben 0.05
BHA ( but yweatet/d193roxy ani sole) 0.01 Water g.s. 100 RCIT/EPRO0VI067026

i ngredi ents, except water, are conbined and heated to about 60C with
stirring. A sufficient quantity of wat at about 60C is then added with

vigorous stirring to enulsify the 15 i'ngr'edi ents, and water then added g.s.
about 1002.§ mMipsetien®pd aryd FowMirodleitingahidori de WD IR0 BI@ TEEOFPEFNEP2B0OWEB?026 -

60 - Several. aquequs S Signs cantaini ng . fr bout 0. 025-0, rcent
acti ve. ootdurBan e e bBRE Bi-3 8% ol IR St of AT briber SR HERRERET T ons
opti onal | Yah@ptakdAhd EAAG trickLalloRGH sleRMiLTate Y6 D 0aRin o RloneieaifBlaire with

m crocrystal line cellul ose, sodi um carboxynet hyl cel |l ul ose, dextrose, and

the |ike.anpadnston whicke GEIRR hefferh eAgerdsd] ¢buMdiasstiP fmal canesntrtivalfospr ay
5 hP2Xj5; 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
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 6
10 Human Whole Blood IL-1B Release Assay

Compound & Reagent Preparation

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
15 saline (DPBS; Mediatech Inc., 21-030), such that final DMSO concentration in the blood
always equaled 0.5%.
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
20 Human blood donors were medication free and restricted from utilizing alcohol or caffeine
for at least the 24 hr preceding collection. The blood was collected into sodium heparin
vacutainer tubes and used the same day.
Assay Method
The OptEIA Human IL-1 ELISA Set, OptEIA Coating Buffer, Assay Diluent and TMB
25 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
well of a 96-well polypropylene plate. The blood and compound were mixed and allowed to
30 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.



5 formul ations may be delivered via a nasal spray netered punp typically
delivering about 50- 100 mcroliters of formulation per actuation. A

typi cal dweizog/sedvedul e is 2-4 sprays every 4- 12 hour s PCEXRa@oa61H26
Intracel lular Cal cium Flux (FLIPR) Assay 10 Conpound and Reagent
Preparation Stock solutions of conpounds were prepared frompowders as a
10 mM DMSO st ock sol ution. These sol utiédns were stored at RT during the two
week per i Swpeofatanhesercexgyed ambassayctd dorgb ehparingfthe OpeEhemaabrdimetoDMSO st ocks.

The DVSO stocks were added to the appropriate assay buffer at a

concentr a@?‘&ﬁa%?re&bﬁmcogﬂq&r‘{%gﬁy b¢ %F ts"’:].@r &é’l”i%tot aésalyaégfﬂﬁ Rgre qatculated
concentratdiongr fhat were tested. No observable precipitate was formed at
any time during this process. The aqueous sol utions of conpounds as well as
ATP (Signa A7699) and BzATP (Si gna Ho@mleWere prepared fresh for each day
of experiment. Cell cultyre; 1321NL1-hP2X7 d HEK293-rP2X7 1321N1 cells

st abl ygexpr essing the fuILi VVOES OrrAsal Ty %u % 1IN1- hP2X7) and 20
HEK293 ceBAsb&T alideyare piasisédgith b etahddrd irh@ogikdtiohglrotB2X7 Bgiefig nhitlEK293- r P2X7)
were obtained fromthe Roche Cell Culture Facility. 1321N1-hP2X7cells were
grown i n OimhEewy ek wBaIFzEd PEXEh evalbwaH (N4 imalym o daypland 14.

suppl emenged W i, 0ARFRS ARt 201YEQ! A8 Paqd IR X4nifgld e grown
e P a&pg?%naeﬁtg%% t?.&%gt%@s(g? Wﬁﬁ“&?’% S s P

L- A ut am vehida. GG agpimbu@ldBhe @akhsonig 0@ niglegpd.j 81l stetihg bhaby 2hey never
beca >70% confl uent. I ntracel |yl ar | cium Fl ux (FLI PR t he day prior
ot ha0oxputs flien T iR IRy 2 p e Bt D f et eenlip ol nl o
suspensi o Mirdsd] @athaéHalné cledlciBS MicYeareskatevding 700 sheplafifa caildsd dougaéd on
with calciumfree PBS to renove the Versene. Cells were resuspended in
growt h meditigsngrofsheztidyensity of 2.5 x 105 cel I s/nL and seeded into black
wal | ed, ciygak tﬂ%cﬂr{:s%m iR6ert8h haPbdh @SsctiBO QAR rG&Lh&/ heid she EPE&PM@E%V 18 hr
prior to intracellular calciumflux experinents. On the day of the

exper i menthgrepf, étsbsulddse endvasthedibyhpse skilleRrn hefaftghat(verdws ahpmgeamnthy be made

ropos 15 0T 58t ARBHeE kb S b O ST BRSOl 2 o ™

cal ci um ciahettiode In akiitivg, taby BodHifaéhsaharbeahadeltabdapeapheiculanduaieiybat ed
with 2 mMfluo-3 dye_%%?C for one hr. The dye was %hen, removed 1?% pl ate
washi ng aRacHHecEPqsi Bafiet, BIRSERSt FOGYSER BE HERs- 1odhe dIeqHivA seifit psbm
tenper at UgpMb e BREGE MkRGorP ALY &ith GhdRlifidakibiRPur® WidiREd o ROOM ;R bR draM
BzATP final concentration for 5 hP2X7; 5 | aM BzATP final concentration or
rP2X7) wathe ghdusdlappandaddiewite.n t he FLI PR and fl uorescence measurenents nade
at 1 sec intervals for 60 sec followed by 3 sec intervals for a further 4
mn (5 mn total). A final addition of 5 |laMiononycin was nmade and the
maxi mal BzATP- evoked fl uorescence normalized to the nmaxi nal

i onomyci n-evoked fluorescence. Exanple 6 10Human Whol e Bl ood IL-113

Rel ease Assay Conpound & Reagent Preparation 10 nM stock sol utions of
conpounds in DVBO (Si gnma D2650) were prepared and used either fresh or
after storage at -20C. Appropriate (200x) serial dilutions of the conpounds
were made in DMSO, then freshly diluted 1 to 20 (10x) w th Dul becco's
phosphat e buffered



15 saline (DPBS;, Mediatech Inc., 21-030), such that final DMSO
concentration in the bl ood always equaled 0.5% 30 mM ATP (Sigma A7699) was
pr epar ed worretvee®7y before use in 50 nM HEPES (G bco 1P63EpP2eamactoke pH
adjusted to 7.2 with 1M sodi um hydroxi de. Bl ood Donors 20 Human bl ood
donors were nedication free and restricted fromutilizing al cohol or
caffeine for at least the 24 hr preceding collection. The bl ood was

col | ect edCLAIMSsodi um hepari n vacut ai ner tubes and used the sane day. Assay
Met hod The Opt EI A Human |1 L-113 ELI SA Set, OptEIA Coating Buffer, Assay

Dl uent and TMB 25 Substrate Reagent Set used in the assay were

conmmer ci aWhyt oltaghéed: f rom BD Phar mi ngen. Bl ood was diluted 1:1 with

Dul becco's PBS, LPS (Escheri %a Coli 0127:B8, Sigma L3129) added to a
final conktentrati orﬁﬁ?m%lnﬁ@% MY i ncubated for 2 hr at 37C. 48 |aL of
this LPS primed bl ood was added to 6 | aL ofyat he 10x conpound in 5% DVBQ' PBS
in the appropriate well of a 96-well polypriopyl ene plate. The bl ood and
conmpound were mi xed and allowed to 3Q incybate Oor 30 min at 37C. 6 ill of
30 mM ATP was added to the LPS-pri bl conmpound, m xed thoroughly
and incubated for a further 30rtin aj 374 | aL of ELI SA assay buffer was
added to each well and the pl atéq(iﬁnt ifugegd at 4C 1,200 rpmfor 10 mn WO
2010/ 072597PCT/ EP2009/ 067026 - 6211 Suger ngtany was renoved and assayed for
I L-113_using the Opti EIA kit accofdi ng tpr-theRnmanuf acturer's protocol

(Ser un15rray be frozen at -20C prior to assay). ICEOS wer e cal cul ated using
XLfit. Exaphenatcutially WéotptabRsals thercost hma and Lung Function BALb/cJ mice
are inmuni zed with a standard i muni zation protocol. Briefly, mce

(N=8/ gr oupsheae i nmuni zed i.p. with oval bumin (OVA; 10 vg) in al umon days
0 and 14. Mcej @t hen challenged with aerosolized OVA (5% on day 21 and
22. Animals receive vehicle (p.o.) or a conpound of the invention (100

nmg/ kg p.o.) altisétarlti ng on day 20. 10 Lung function is evaluated on day 23
usi ng,t,he Buxcoi .system.to re PenH in response to an aerosol

met haéhol ine c alf%égt Ognérrlhyﬁ)llbcr,ggl%%%ehettqﬁ%aﬁyﬁeut hani zed and pl asma sanpl es
collected at tkEsend of the study. Wiile the present invention has been
described with reference to the specific enbodi nents thereof, it should be
under st ood by thosé)pélR’ilaquéélbfi“r’iutFi%ry'rt that various changes may be nade 15
and equi val ents may,aensiRebitdtt@Ret¥obRput departing fromthe true spirit
and scope of the invention. In addition, many nodifications may be nade to
adapt a particul ar Giscyrdedllon, ormat eri al, conposition of matter, process,
procesg step or steps,, 5,119 the objective spirit and scope of the present

i nventton. All such WB&iFications are i ntended to be within the scope of

AT

the cl ai ns appléh‘d.ed hereto. - 63 - CLAIMS What is clained is: 1. A conpound
of formula |: Ra 1
hydrogen;
Crealkyl;
alkylcarbonylalkyl; or
20 alkoxycarbonylalkyl;

R* and R each independently is:
hydrogen; or
Cirealkyl; and

R is:

25 hydrogen;

Crealkyl;
hydroxy-Ci.salkyl;
Ciealkoxy-C_galkyl.



Ri KN) 73N0 R4A0 R5/h-n-- R2 | 5 or pharmaceutically acceptable salts

thereof, wherein: mis O or 1; nis O or 1; 10Rl is optionally substituted

het er oar yWORRB10/652590pt i onal | y substituted aryl; optional IPgTSRb@EvI06WREd

het eroaryl ; C3_6cycl oal kyl; or 15C _6al kyl; R3 is: hydrogen; C _6al kyl;

al kyl car bonyl al kyl ; or 20al koxycar bony_I@I_kyI ; R4 and R5 each independently

I's: hydrogen; or C _6alkyl; and Ra is: Z25hydrogen; C _6al kyl;

hydr oxy- C1_6al kyl ; C _6al koxy-C _6al kyl. WD 2010/ 072597PCT/ EP2009/ 067026 -

64 - 2. Jhe ound o Laim 1, whereip mis 0. 3. The conpound accordin
J cﬁ%r‘g) CI g\ﬁcéarlgli 1 " wr?e i) al 9

to either-clai m 162" [4es
3. The compound according to either claim 1 or 2, whereinn is 0.
5
4, The compound according to any one of claims 1 to 3, wherein R*, R* R’ and R*are
hydrogen.
5. The compound according to any one of claims 1 to 4, wherein R' is heteroaryl

10  selected from: indolyl; quinolinyl; benzofuranyl; isobenzofuranyl; benzotriazol-yl; indazol-
yl; 2-0x0-2,3-dihydro-indolyl; pyridinyl; 1,2,3,4-tetrahydro-quinolinyl; isoquinolinyl; 2-oxo-
1,2,3,4-tetrahydro-quinolin-yl; pyrrolo[2,3-b]pyrazin-yl; 3,4-dihydrobenzo[1,4]oxazin-yl;
quinazolinyl; cinnolinyl; and 1-o0xo0-1,2-dihydro-isoquinolinyl; each optionally substituted
one, two or three times with a group or groups independently selected from: oxo; halo, C;.

15 ealkyl; halo-Cyealkyl; hydroxy-Ciealkyl; hydroxy C;salkoxy- Ciealkyl; Ciealkoxy-C;.

calkyl; or aminocarbonyl- C;_salkyl.

6. The compound according to any one of claims 1 to 5, wherein R' is heteroaryl
selected from: indolyl; quinolinyl; benzofuranyl; isobenzofuranyl; benzotriazol-yl; indazol-

20  yl; 2-0x0-2,3-dihydro-indolyl; pyridinyl; 1,2,3,4-tetrahydro-quinolinyl; isoquinolinyl; 2-oxo-
1,2,3,4-tetrahydro-quinolin-yl; pyrrolo[2,3-b]pyrazin-yl; or 3,4-dihydrobenzo[1 4 ]oxazin-yl;
cach optionally substituted one, two or three times with a group or groups independently
selected from: oxo; halo, Cealkyl; halo-C;.ealkyl; hydroxy-Cisalkyl; hydroxy C;_¢alkoxy-
Crealkyl; or C;_galkoxy-C;_galkyl.

25
7. The compound according to any one of claims 1 to 6, wherein R' is heteroaryl
selected from: indol-4-yl; quinolin-5-yl; indazol-6-yl; indazol-5-yl; indol-6-yl; quinolin-6-
yl; quinolin-7-yl; quinolin-8-yl; 1,2,3,4-tetrahydro-quinolin-7-yl; isoquinolin-5-yl; 2-oxo-
1,2,3,4-tetrahydro-quinolin-7-yl; 3,4-dihydro-benzo[1,4]Joxazin-6-yl; 3-oxo0-3,4-dihydro-

30 benzo[l,4Joxazin-6-yl; 3,4-dihydro-benzo[1,4]oxazin-6-yl 3-0x0-3,4-dihydro-
benzo[1,4Joxazin-6-yl; 1,2,3 4-tetrahydro-quinolin-6-yl; and 2-ox0-1,2,3,4-tetrahydro-
quinolin-6-yl; each optionally substituted once or twice with a group or groups independently
selected from: halo, Cysalkyl; halo-C;.salkyl; hydroxy-C.salkyl; or Cialkoxy-Ci salkyl.



5 4. The conpound according to any one of clains 1 to 3, wherein R3, R4,
R5 and Ra are hydrogen. 5. The conpound according to any one of clains 1
to 4, wheweizn1oRr2393 heteroaryl 10 selected from i ndol yPCTaR2000/06TIRS |
benzof uranyl ; isobenzofuranyl; benzotriazol-yl; indazolyl;

2- 0xX0- 2, 3-di hydro-i ndol y1; pyridinyl; 2,3, 4- tetrahydro qU|noI|nyI

i soqui nol i nyl; 2-oxo- 1,2,3,4-tetrahydr3 ‘qui nolin-y1;

pyrrol o 2, 3- b]pyra2|n y1 3 4 dlhydrobenzo[l 4]oxa2|n y1; qU|nazoI|nyI

ci nnol i ny ro-isoqg C
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25 9. The conpound according to any one of clains 1 to 8 wherein RL is

i ndolyl optionally substituted once or twice with a group or groups

i ndependewol2g188b®ct ed from oxo; halo, G _ 6al kyl; hal @CTEPS@iviy1026
hydroxy- G _6al kyl ; or G _6al koxy- G _6al kyl. 10. The conpound according to
any one of clainms 1 to 9, wherein Rl | i ndazolyl 30 optionally substituted
once or twice with a group or groups |n3ependently selected from oxo;

hal o, G _Blal kyThe deatpougl acgatding to ahy deosdeldms 646 kQwheoein R' is: quinolinyl;

G _6al kox [ 0725 CT/ EP20 9/0 7026

A i AL Sl L el S I e I L
i sgqui nol w(rjbydr thide Fiynds Wﬂhla%@ddprt)ﬂgro@ﬁ 1ﬂcﬁpérﬁlhlyt¢5r&wateﬂdfdnmolxo Ieﬂtghj Qﬂgylpnfil |y
substituted agne, r thre i mes a group or groups independently
sel ected ?@%ﬁ%6%&6W%ﬁ%W%TCU?ﬁ@LPR§F“1 d<1eplkghal kyl ; “hydroxy- G _6al kyl ;  or
G _6al koxy-Ci _6al kyl. 5 12. The conpound according to any one of clains 1
to 11, wherein Rl is: benzo[ 1, 4] xazi nyl ; di hydrobenzo[ 1, 4]xa2|nyl or
tetrahydrbbeniHmeﬁmwmliﬁybﬂméaehnbpndQﬁ@@ﬂ@léngIWMm@eB»@he two or three

a "oal iyt PPt R g, PLRNR LT EIRGRASEL KRR BB AR Betal k1 . 10
13. The C@mﬁaﬂmmmﬂfed ioﬁg tivo oathyccaitaesobiticd gﬂoﬂﬁ ofl goapsliddepshésnely RelBRed S
gf);: (r)nrs]alll %%“S@%?Ot 8r 16ﬁ r‘% ?@%@%MT% apt Fﬁn%ﬂ va@iﬂb‘gd Ay 823 OI wo

or thnge tines with a substituent or substituents each independently
selected from fluoro; chloro; bronmo; nethyl; ethyl; netgoxy et hoxy;

trifl uor okt hyThe eonfpouet enserdinsdg anyipee @ﬂ@almﬁéttﬁé%y@t%w?\ isqrdionstpet hoxy

hydr oxyne, yet hyl; or cycl opropyl net hoxy. 20 15. The conpound
accordi ng%%ﬁ%tﬁg%gén@of claims 1 to 14, wherein R2 is phenyl substituted
once or twice with a substituent or substl tuents each independently

selected om_fluoro; chloro; nethyl; t.hoxy; nitrihe.. 16. The conpound

2ccor i ng 4o Py DRl el 1 S ol THER dith | R RSB ReRys DB Lubet T ot ed

once @5 tyitiBaNy ubstthiid@oRe, tWd of heecCROMIRa QfbsGtuditBr dubshehieRcnsai d

compound is of formula 11: WO 2010/ 072597PCT/ EP2009/ 067026 - 67 - Ra

wher ei n: independently selected from: fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;

hydroxyethyl; or cyclopropylmethoxy.
20 15.  The compound according to any one of claims 1 to 14, wherein R” is phenyl
substituted once or twice with a substituent or substituents each independently selected from:

fluoro; chloro; methyl; methoxy; or nitrile.

16.  The compound according to any one of claims 1 to 15, wherein R? is phenyl

25  substituted once or twice with fluoro.

17.  The compound of claim 1, wherein said compound is of formula II:



pis fromOto 3; each R6 independently is: halo; C _6al kyl;

C _6al koxy; hal o-G _6al kyl ; hal o-C _6al koxy; 5 G _6al kyl sul fonyl; or
nitrile; wodoR0723%d | e are as recited in claim1. wherelPOTEP2R2/0686 and | e
are as defined herein. 18. The conpound of claim 17, wherein pis 0, 1 or
2. 10 19. The conpound according to either claim17 or 18, wherein Rl1 is
hal 0. 20. The conpound of claim 19, wherein R11 is fluoro. 15 21. A net hod
for treating a pain condition selected fROminflanmmtory pain, surgica
pai n, visceral pain, dental pain, prenmengtrual, pain, central pain, pain due
to burns, mgraine or cluster headachesy e injury, neuritis,
neur al gi as, poi soning, ischemc imjury| interstitial cystitis, cancer pain,
viral, parasitic or bacterial jjptNcti pest-traumatic injury, or pain
associated with irritable bows syndf one,[ said nethod conpri sing

adm nistering to a subject 20 in nee€d thggeof an effective amount of a
conpound according to any one of clai o 20. 22. Conpound according to

any one of the clains 1 to 20 for use e Rrleat nent of an i nfl anmat ory
each R® independently is: halo; Cyealkyl; Cisalkoxy; halo-C;.galkyl; halo-C,.salkoxy;

di sor der.

wherein:

p is from 0 to 3;

5 Cigalkylsulfonyl; or nitrile; and
R! and R* are as recited in claim 1.

wherein p, Rl, R% and R* are as defined herein.

18. The compound of claim 17, wherein p is 0, 1 or 2.
10

19.  The compound according to either claim 17 or 18, wherein R'! is halo.

20.  The compound of claim 19, wherein R is fluoro.

15 21. 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
associated with irritable bowel syndrome, said method comprising administering to a subject

20 inneed thereof an effective amount of a compound according to any one of claims 1 to 20.

22. Compound according to any one of the claims 1 to 20 for use in the treatment of an

inflammatory disorder.

25 23, The invention as described herein above.



