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This mvennorgygrt(ﬁw&%) gompounds useful for treatment of diseases asgomated with P2X purinergic
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receptors, and more particularly to P2X7 modulators usable for treatment of adtommmine and

inflammatory diseases. 5 P2X purinergic receptors are ATP-activiated ionotropic receptors having
seven subtypes. The P2X7 receptor subtype (also Kiiown as the P2Z receptor) is a ligand-gated ion
channel found on mast cells, peripheral macrophages, lymphocytes, erythrocytes, fibroblasts and
epidermal langerhans cells. Activation of P2X7 receptor on such immune system cells results in
release of interleukin-lbeta. (Solle et al., .1. Biol. Chemistry, 276,125-132, (2001)). 10 The P2X7
receptor is also fotmd on microglia, Schwann cells and astrocytes within the central nervous system
(Donnelly-Roberts et al., BroJHRRRORCBIDIBIE 3MIBES AZ0RTY) MDTHGONBIRST P2X7 have been
showned to block P2X7-mediated IL- Ibeta release and P2X7-mediated cation flux (Stokes et al., Br. J.

Pharmacol. 149, 880-887 (2006)). Mice lacking the P2X7 receptaor show a lack of inflammatory and
neuropathic h;ﬁ&%ﬁ%‘fﬁ@@%ﬁ%‘?ﬁg@ﬁ%ﬁ%ﬂsﬁ% %ﬁéﬁﬁg??{mﬁﬂ ISEerasen dr R 114, 386-396
(2005)). P2X7erithus Detieved. tdhave: aaotelmlint dimatody kesposdesitFerramestdl., J. Immunol.

176, 3877-3883{2000)) andiimihe.anseland persistence of chronic pain (Honore et al., J. Pharmacol.
Ex. Ther. 319, 1376-1385 (2006b)). Modulators of the P2X7 receptor thus may have utility in the

treatment of disease states such 20 as rheumatoid arthritis, osteoarthritis, psoriasis, allergic de,matins,
asthma, chfonfé¥bstiectivessepnerarh HRsediséiai inaysy peeresponsivenessulsgptic shock,

9'0meru|0neph‘ﬂ9%?!fﬁ%@é§t9@¥¥%?ﬁ@@§@m%%?ﬁ§M&Eﬁ!’c}ﬂ%g'ﬁ%%ega%@%ﬁ gadulators may also
|

be useful for treatment of p%n ingG dlng chropic parin neuropathic pain, andﬁ%aln associated

inflammatory prEReEL 8, Si GERETALVATBHaHIY %‘“@’%"ﬁfﬁ%“r&’?%hé%%%.ﬂg 5¥%%24 for compounds
that act as moechiatoxs lof REnendptorsiiaain iy Ehtagomists of R 2xureceptor calss well as a need for

methods of tre@&mg Q'%ﬁ@é@%fﬁﬁ%&@ﬂﬁ@ﬂﬁ @@Q@%ﬁs nadiated .5 3xd ;.Ib@zﬁr?ﬁm)mvemlon
satisfies t 9%70@15 well as In a fir Espect é}gere is provided compounds of the
fonnula I: 1 ( ) RO EESPR 5 2 %H‘édrﬁ?ei‘ggfﬁﬁ?é@ SRR A TSR RREra 8 WhBFein: mis 0 or 1: n
is 0 or 1; p is feomradro e s}ss@mr(nqrmﬂls Hopdroges;, B, Galkiyl7mydiod§HCl 6alAZ007)).

C1.6alkoxy-ClyBabkik M@%ﬁa@éb@é!%%%@ﬁﬁ%P@X@%@&%@J@QW&%@%M& R2 is: optionally
substituted aryl; 0 tlo’i% all substl teroa cyclo I orCl 6a|q$§@and 11.3 is: hydrogen;

yl: C3
Ci.6alkyl; alky %ca&pg 'Bgoeﬁ? al‘%lJ 2“5??86 3%&?%%[% nt'f&: hydrogen; or C

1_6alkyl; lacking the P2X7 receptor show a lack of inflammatory and neuropathic hypersensitivity to

15 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 (2006b)).
Moedulators of the P2X7 receptor thus may have utility in the treatment of disease states such

20  as rheumatoid 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 reatment of pain, inchuding chronic pain, neuropathic pain, and pain
associated inflammatory processes and degenerative conditions.

25 There is accordingly a need for compounds that act as modulators of P2X receptors,
including antagonists of P2X5 receptor, as well as a need for methods of treating diseases,
conditions and disorders mediated by P2X; The present invention satisfies these needs as

well as others.



- 3 - R6 is independently: halo; C1.6alkyl; Cl.6alkoxy; halo-C1,6alkyl; halo-C1.6alkoxy; C1.
salkylsulfonyl; C1-6alkylsulfanyl; Ci"6alkylsulfinyl; phenylsulfonyl wherein the phenyl portion is
optionally substituted with C1.6alkyl; nitrile; hydroxy; C16alkylcarbonyl; aminocarbonyl;
Cislkoxycarbonyl; Ci_6alkoxycarbonyl-C1slkoxY; hydroxycarbonyl; hydroxycarbonyl-Cislkoxy;
C1.6alkylaminocarbonyl-C1.6alkoxy; Ci_6alkoxy-C16alkoxy; hydroxy-C1.6alkoxy;
Ci.6alkylamino-Ci_6alkoxy; C1- 6alkylsulfony-C1.61alkoxy; hydroxy-Cislkyl;
C3_6cyclodikyliost Banebdicaniinge weih scaraatypithe feamdnyl; C1_6alkynyl; morpholinyl;
“morpholinyl-C1.6alkyl; piperazinyl; piperidinyloxy; aminocarbonyl-Ch6alkoxy;
Ci.6alkoxyamino-C16alkyl; hydroxy-Q&?@Fglkylamino- 1.6alkyl; Cl.6alkoxycarbonylamino-C1_6alkyl;
C1- 6alkylcarbonylamino-C1.6alkyt inged » Ci_6alkoxycarbonylCi.6alkyl;
Ch6alkylaminocarbonyl-Ci_6al [ -|Ch6 lkyl; hydroxycarbonyl-C1. 6alkyl; hydroxy
Cislkoxy- Cislkyl; or nitro; or t ts.may form a C1.2alkylenedioxy or
halo-C1_2alkylenedioxy; and ¢) Ve or §ix membered heteroaryl ring that is optionally
substituted. The disclosure also\provideRphaifdace jeghcompositions comprising the compounds,
methods of using the compounds, and methods 6f preparinglthe compounds. In a second aspect,
there is proyi co ition (sl :l(r harmaceutically acceptable carrier; and (b) a
compound %I}s%ﬁgﬁ?‘waeﬁ%%%@ggﬁéﬁn|t|oen§sgi%r% gieg fgtherwise stated, the following terms used in this
Applicationwkgiitling the specification and claims, have the definitions given below. It must be noted
that, as used in thg ﬁp@gp‘iﬁation and the appended claims, the singular forms "a", "an,"” and "the"
include plural referents unless the context clearly dictates otherwise. "Alkyl" means the monovalent
linear or branched $aflf#&ted hydrocarbon moiety, consisting solely of carbon and hydrogen atoms,
having from one tg fyglye ¢ashon atoms. "Lower alkyl" refers to an alkyl group of one to six carbon
atoms, i.e. Cl-C6alkyl. Examples of alkyl groups include, but are not limited to, methyl, ethyl, propyl,
isopropyl, isobutyH éSeQ:%L}t?yl, tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the like. - 3a - "Alkenyl"
means a linear m@ngyalent hydrocarbon radical of two to six carbon atoms or a branched monovalent
hydrocarbon radical of three to six carbon atoms, containing at least one double bond, e.g., ethenyl,
propenyl, and the like. "&Wﬁﬁfmﬁneans a linear monovalent hydrocarbon radical of two to six carbon
atoms or a branched mapgyadieit hydrocarbon radical of three to six carbon atoms, containing at least
one triple bond, e.qg., ethl){nall,)g)r%pyn l, fa_md the like. WO 2010/072607PCT/EP2009/067060 - 4 -
"Alkylene" means a linear Sattratéd divalent hydrocarbon radical of one to six carbon atoms or a
branched saturated divafienthydne€aatitykadical of three to six carbon atoms, e.g., methylene,

ethylene, 2,2-dimethyletﬁ ne, pro }ﬂ De.2- ylpropylene, butylene, pentylene, and the like. 5
' V\?v’f%%: %gly(’%eguiﬁfrﬁ@e%c’g%geably, mean a moiety of the foiliula -OR,

"Alkoxy" and "alkyloxy",
wherein R is an alkyl moietinesadufiyéd hetlsin: Examples of alkoxy moieties include, but are not
limited to, methoxyz gthoxy, isopropoxy, and the like. "Allwxyalkyl" means a moiety of the formula
le-O-Rb-, where Ra is alkyl and Rh is alkylene as defined herein. Exemplary alkoxyalkyl groups
include, by way of examphéiopaipsHetHoigetrl 3-methoxypropyl, 1-methy1-2-methoxyethyl,
1-(2-methoxyethyl)-3- mglt,lﬁghxg tm(ﬂh@ém%,oxyethyl)-&methoxypropyl. "Alkoxyalkoxy' means
a group of the formula -0-R-R' wherein R is alkylene and R' is alkoxy as defined herein.

"Alkylearbonyl" means aheigtlPa¥iHeFormula -C(0)-R, wherein R is alkyl as defined 15 herein.
"Alkoxycarbonyl" means@ giip ahithe formula -C(0)-R wherein R is alkoxy as defined herein.
"Allcylcarbonylalkyl; means a group of the fol./ula -R-C(0)-R wherein R is alkylene and R’ is alkyl as
defined herein. 20*Alkoxycarbonylallcyl" means a group of the formula -R-C(0)-R wherein R is
allcylene and R' is allwxyasslgdfined herein. "Alkoxycarbonylalkoxy"means a group of the formula
-0-R-C(0)-R" wherein R i& al Ielne and R' is alkoxy as defined herein. "Alkoxy hydroxyaldcyl" and
"hydroxy alkoxyalkyr, whldﬁamgy be used interchangeably, 25 means an alkyl as defined herein that is
substituted at least oncealithcimparoistiayidoat least once with alkoxy. "Alkoxy hydroxyalkyr and
"hydroxy alkoxyalkyl" thy %ch%%s%ﬂ(%,example, 2-hydroxy-3-methoxy-propan-1 -y1 and the like.
"Hydroxycarbonylalkoxy™ means a gP/oup of the formula -0-R-C(0)-OH wherein R is alkylene as defined
herein. 30 "AllcylaierstBizeab mtenstdanslaris: a group of the formula -0-R-C(0)-NHR' wherein R is
alkylene and R' is alkyl q%gl%fégggoperein. "Dialkylaminocarbonylallcoxy" means a group of the formula
-0-R-C(0)-NR'R" wherein R is alkylene and R' and R" are alkyl as defined herein. WO
2010/072607PCT/EP2065/88%060 - 5 - "Alkylaminoalkoxy" means a group of the formula -0-R-NHR'
wherein R is alkylene and R' is alkyl as defined herein. "Dialkylaminoalkoxy" means a group of the
formula -0-R-NR'R' wherein R is alkylene and R' and R" are alkyl as defined herein. 5 "Alkylsulfony!"
means a moiety of the formula - S02-R, wherein R is alkyl as defined herein. "Alkylsulfonylallcyl means
a moiety of the formula -R'-S02-R" where where R' is alkylene and R" is alkyl as defined herein.
"Alkylsulfonylalkoxy" means a group of the formula -0-R-S02-R' wherein R is alkylene and R' is alkyl as
defined herein.




10 "Amino means a moiety of the formula -NRR' wherein R and R' each independently is hyrdogen or
allcyl as defined herein "Amino thus includes "alkylamino (where one of R and R' is alkyl and the other
is hydrogen) and "dialkylamino (where R and R' are both allcyl. "Aminocarbonyl” means a group of the
formula -C(0)-R wherein R is amino as defined herein. 15 "Alkoxyamino” means a moiety of the
formula -NR-OR' wherein R is hydrogen or alkyl and®R' is alkyl as defined herein. "Alkylsulfanyl"
means a moiety oR the ifekpedacSIy: Whierein Riislatkyl Asodefingd-Terein,Aminoalaikomeans a group
-R-R"wherein R' is aming.and R is alkylene as defined herein. "Aminoaficyl” includes aminomerhyl,
aminoethyl, 1-amﬁ?§§/}8‘ﬁ%ﬂn£a%ﬁﬁ§!§%%&?%?d ‘é%lﬁﬂegfn%epgﬁ?%g?#%}i&fgﬁgm%g 8(}?‘] may be
substituted once @oivibed wvith atkillyteupsavidel jaliy@ptiod kylli kot ydistieyamiloddkiongs pectively.
"Alkylaminoalkyl" includes methyl aminomethyl, methylaminoethyl, methylaminopropyl, ethyl
aminoethyt and (e TEE TSR e RGP P m et e Smethyaminosthy,
dimethylaminopropydrddsweetiopiyN fetirdaymmbentil antkthy | ke 26y Amincatkoxy!-theallexygroup
-OR-R1 wherein Rxis gminoand,R,i8 alkylene as defined hergin. "AlkylL sulfomn ido" means a moiety
of the fommla -NR'é’?)Z-R%he]'rﬁelin Ig}i’éuéﬁﬁ* glndllfés}gs ’dréﬁ%r?yor aﬁ{yyl. ]‘ﬁAm}lsrl?gggj}bonyloxyallcyl" or

"carbamylalkyl" medndsaliraut ofl dieoforrhitao-0-a{b)1: 30 MRefvalitibfeinei i vliyieee and R', R"
each independenwﬁﬁ%q(%agggl @& %ﬁéﬁﬁ;(@]ﬁé@ 5%rpggnmag}§g}aﬂgqma¢pgﬂyﬁlkyl means a

group of the formula -R-C(0)-NR'-R-NR'R" wherein R is alkylene'and each R", R"is independently
hydrogen or alkyl RigdefinEd N@?@W?W@QWWB@W@HEI%@@@ﬁ@@@’alelmﬂnaﬁﬁgﬂﬁlkoxy"
means a group ofﬁ?&&wl&n&ﬁnﬁnwl@tgﬂgg e gliayieoe:ana Faisalkynydiesidefined herein. "Aryl”

means a monovalent cyclic aromatic hydrocarbon moiety consisting of a mono-, bi- or tric¥cli9
aromatic ring. The®AFyIGrEaRY R Gptdhdiy scrlsiriraerse btidet etk e ERaMbles k¥ ary1
moieties include, byt arsaskliciediglKhemdynaphiyli-pliesanthngy fiugmsydcisenylcpentalenyl,
azulenyl, oxydiphenyl, biphenyl, methyl enediphenyl, aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl,
diphenylisopropylfé@%}% f‘éfgﬁoiédﬁg])@g f%"e%dk@%én?ﬁ,%%%Z%&%Qﬁ%%e@ﬁ% e Bb?f 8@inyl,
benzoxazinonyl, keGizgflkzptradiinpy be habpperdiiitetierzomayholidinyl, benzomorpholinyl,
methylenedioxyphgnyl, 10 ethylenedipxyphenyl, and the like, including partially hydrogenated
derivatives thereo?? le%cﬁvt?e%g %&%%Ea f@gﬁﬁs{ﬂﬁ %.1 n%\#)}?aﬁiﬁy?p{é%nq&r%ﬁ&ﬁ%ﬁ%ch may be used
interchangdablgisrvean dsrativadR aRbnwsrsdReaispasitativemprgiouiardiRitigsan aryl group as
defined hergin;, 649 nfﬂﬁﬁglg’{ﬁé‘%ﬁaﬁklﬁhd%?a%@ﬁé@h&ﬁ%?&ﬁ%@‘&%lﬁ%ﬁ&@yl}2-methylper_ltyl, and
the like are examples of I5arylalkyl. "Awl sulfonyl means a group of the formula -S02-R wherein R is
awl as defingd hieeit aspeplakyranessdgroupraddiicfouvuiardnR wherein R is aryl as defined
herein. "Ar?elkylo%" means angroup (%fg e formula &O-R-R" wherein R is alkylene and R' is aryl as
defined he a?n"‘.1 %?%%%(C? r“ﬁ%r%x%&%%lﬁﬁ‘, which may be used interchangeably, means a
group of thé-foirmigeGi(a e Ekitdaboatkyl" "means a moiety of the fonnula -R'-R", where R' is
alkylene as defined herein and R" is cyano or nitrile. "Cycloalkyl" means a monovalent saturated
carbocycliclPgBistipednsisting of mono- or 25 bicyclic rings, Preferred cycloalkyl are unsubstituted or
substituted witbsaligyk-Gryclealiorl aanopieRalk:hig %%Eﬁ%@ﬂﬁﬂﬁ%&ﬁﬂﬁﬁf&%@éﬂwems1 wherein

each substituent is independently hydroxy, alkyl, alkoxy, halo, haloalkyl, amino, monoalkylamino, or

dialkylamintPesHIEeoBRhARES P AR SHHESRS T ESEPRISE's SrmpeldsiRgred dhaties weflile, but are
not limited tQe GYSIARIRR, LVCIRDIEL: el eRAREY kreysiohaxyiyeyslahentyl; 30dankkthadikge including

partially unsaturated (cycloalkenyl) derivatives thereof. "Cycloalkylalkyl" means a moiety of the formula
-R-R", whel&'Re! TETETRYIEHB' S 4R RIS QS aenREiPREREin. wo

2010/07260 ARG T/ mR2G00406 46 et ieyclodiad atkaxyluneahsydrgcatioo hibiedoumuiatigR-R'
wherein R is I’a\l@/lzne End R' if %)r/cloalk}/l as eflne(éherein.t"HeteéroaIk I" means ar allcyl radical as
defined herSHf WheFETR BhE bR B AR S AYarsY 8IS SMETA0S BREh FEBRE With 5% Bstituent
independentlyysetettaddonalihé gragpofonsistisiy SadfrCRMbs;NRIReC atidy]. S{QIRd] éwbitalkyi is an
integer from 0 to 2), with the understanding that th int of attachment of .the heteroalkyl radical is
through a cB B R B L ST RED and R are
independendy-biigagrewther-hydybgetyladgiicaittyine yiotidaikyl, or cycloalkylalkyl; and when nis 0, Rd is
hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and when nis 1 or 2, Rd is alkyl, cycloalkyl, 10
cycloalkylalicyl, amino, acylamino, monoalkylamino, or diaklamino. Representative examples include,
but are not limited to, 2-hydroxyethyl, 3-hydroxypropyl, 2-hydroxy-1hydroxymethylethyl,
2,3-dihydroxypropyl, 1-hydroxymethylethyl, 3-hydroxybutyl, 2,3- dihydroxybutyl, 2-hydroxy-1
-methylpropyl, 2-aminoethyl, 3-aminopropyl, 2- methylsulfonylethyl, aminosulfonylmethyl,
aminosulfonylethyl, aminosulfonylpropyl, 15 methylaminosulfonylmethyl, methylaminosulfonylethyl,
methylaminosulfonylpropyl, and the like. "Heteroaryl" means a monocyclic or bicyclic radical of 5 to 12
ring atoms having at least one aromatic ring containing one, two, or three ring heteroatoms selected
from N, 0, or S, the remaining ring atoms being C, with the understanding that the attachment point of

the 20 hetcroaryl radical will be on an aromatic ring. The heteroaryl ring may be optionally substituted
ac Aefined herain Evambpnlec of heteroarv moiatiee inclhiide biit are not limited to ontionallvy cribhetitiited



WO 2010/072607PCT/EP2009/067060 - 8 - "Heteroaryloxy" means a group of the formula -0-R
wherein R is heteroaryl as defined herein. "Heteroaralkyloxy" means a group of the foula -0-R-R"
wherein R is alkylene and R' is heteroaryl as defined herein. 5 The terms "halo”, "halogen" and
"halide"”, which may be used interchangeably, refer to a substituent fluoro, chloro, bromo, or iodo.
"Haloalkyl" means alkyl as defined herein in which on&or more hydrogen has been replaced with
same or different halogen. Exemplary haloalkyls include -CH2C1, --CH2CF3, -CH2CC13,
perfluoroalkgiienyl” ey Hiven&mevIenHHLMBRY" FASASCL FRBI B FREARTIA 2R, wherein
R is a haloajkylkmaietyas defingdeseion A R4e0TRiaey Halpadsshon iscliflt Qeamathexat. least
"Hetemcycloaming” means a sat!;rat d ring Whr—f’é{‘in at least one ring atom is N, NH or N-alkyl and the

ere
remaining 1§ RBREEEHY 4%a BrOR R BRVES/1" means a monovalent saturated moiety,
consisting oAGaS {0 g Ngssat miheorgenating-enebdweaditdve avortiosir bafesaatomsdchosen from
nitrogen, oxygen oy sulfur). The beterocyclyl rin be optionally substituted as defined herein.
Examples 3%%5&%8%&99%@%%&5?% § é/ré ,y%(l{}? agré?r%c};rteﬁrtﬁllt%é %3%35}/&?o%%]ﬁycgéi)aslﬂ%%eaéqg%gridinyI,
piperazinylphempgiperaizinyl, akhgpityhrpyyrglidanglttpliazolidinyl, imidazolinyl, imidazolidinyl, pyridinyl,
pyridazinyl, pyrimidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, 20 thiazolidinyl, isothiazolidinyl, :
quinuclidinyl, quinolinyl, isoquinolinyl, benzimidazolyl, thiadiazolylidinyl, benzothiazolidinyl,
benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl, dinydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl,
tetrahydroquinolinyl, tetrahydrisoquinolinyl, and the like. 25 "Heterocyclylalkyl" means a moiety of the
formula -R-R" wherein R is alkylene and R’ is heterocyclyl as defined herein. "Heterocyclyloxy" means
a moiety of the formula -OR wherein R is heterocyclyl as defined herein.  "Heterocyclylalkoxy"
means a moiety of the formula -OR-R' wherein R is alkylene and R' is 30 heterocyclyl as defined
herein. "Hydroxyalkoxy" means a moiety of the formula -OR wherein R is hydroxyalkyl as defined
herein. WO 2010/072607PCT/EP2009/067060 - 9 - "Hydroxyalkylamino™ means a moiety of the
formula -NR-R wherein R is hydrogen or alkyl and R’ is hydroxyalkyl as defined herein.
"Hydroxyalkylaminoalkyl" means a moiety of the formula -R-NR'-R" wherein R is allcylene, P. is
hydrogen or alkyl, and R" is hydroxyallcyl as defined herein. 5 "Hydroxycarbonylalkyl" or "carboxyalkyl"
means a group of the formula -R-(C0)-OH where R is alkylene as defined herein.
"Hydroxycarbonylalkoxy" means a group of the formula -0-R-C(0)-OH wherein R is alkylene as defined
herein. "Hydroxyalkyloxycarbonylalkyl" or "hydroxyalkoxycarbonylalkyl" means a group of the 10
formula -R-C(0)-0-R-OH wherein each R is alkylene and may be the same or different. "Hydroxyalkyl"
means an alkyl moiety as defined herein, substituted with one or more, preferably one, two or three
hydroxy groups, provided that the same carbon atom does not carry more than one hydroxy group.
Representative examples include, but are not limited to, hydroxymethyl, 2-hydroxyethyl,
2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-2- 15 methylpropyl, 2-hydroxybutyl,
3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 2- hydroxy-I-hydroxymethylethyl,
2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-(hydroxymethyl)-3-hydroxypropyl "Hydroxycycloalkyl"
means a cycloalkyl moiety as defined herein wherein one, two or three hydrogen atoms in the
cycloallcyl radical have been replaced with a hydmxy substituent. 20 Representative examples
include, but are not limited to, 2-, 3-, or 4-hydroxycyclohexyl, and the like. "Urea"or nureido" means a
group of the fonnila -NR'-C(0)-NR"R" wherein W, R" and R"™ each independently is hydrogen or alkyl.
"Carbamate" means a group of the formula -0-C(0)-NRR" wherein Rl and R" each 25 independently is
hydrogen or alkyl. "Carboxy" means a group of the formula -0-C(0)-OH. "Sulfonami do" means a group
of the foimula -S02-NR'R" wherein R’, R." and R" each independently is hydrogen or alkyl. "Triazinyl"
as used herein includes [1,2,41triazinyl, [1,2,3]triazinyl and [1,4,5]triazinyl, 30 including partially
hydrogenated derivatives thereof Triazinyl may be optionally substituted as defined herein. Preferred
substituents for triazinyl include oxo, alkyl and hydroxyallcyl. Triazinyl thus encompasses, for example,
3,5-dioxo-4,5-dihydro41,2,4]triazin-2-y1 and 4- methyl-3,5-dioxo-4,5-dihydro41,2,4]triazin-2-yl. WO
2010/072607PCT/EP2009/067060 - 10 - "Optionally substituted”, when used in association with "aryl",
phenyl”, "heteroatyl" "cycloalkyl" or "heterocyclyl”, means an aryl, phenyl, beteroatyl, cycloalkyl or
heterocyclyl which is optionally substituted independently with one to four substituents, preferably one
or two substituents selected from allcyl, cycloalkyl, cycloallcylalkyl, heteroalkyl, hydroxyalkyl, 5 halo,
nitro, cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino, haloalkyl,
haloalkoxy, heteroalkyl, -COR, -SO2R (where R is hydrogen, alkyl, phenyl or phenylalkyl),
-(CR'R")n-COOR (where n is an integer from 0 to 5, R" and R" are independently hydrogen or allcyl,
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 10 R" are independently hydrogen or alkyl, and Ra and Rb
arc, independently of each other,



hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl). Certain preferred optional
substituents fag b nRRenyl", "heteroaryl” “cycloalkyl” or theterocyclyl;' %l&ﬁqdmﬁuhalo, haloalkyl,
alkoxy, cyano, amino and alkylsulfonyl. More preferred substituents are methyl, fluoro, chloro,
trifluoromethyl, methoxy, amino and methanesulfonyl. 15 "Leaving group"” means the group with the
meaning conventionally associated with it in synthetic organic chemistry, i.e., an atom or group
displaceable urt&Y & BtERIGH PSEHBIRASS bR e prasadi A0RTS BrHnsEMeIEE®s but are not
limited to, halogeryalttahexnoutad ienesuifdrydaky: sithias methariesuitonywony, ethanesulfonyloxy,
thiomethyl, be%mglfgmgqléyzkgggﬂggﬁymmm,i3%91&;;(%@_%%9@9%9@9@%% hthionally substituted
"Modu

20 benzyloxy, isopropyloxy, acyloxy, and thé like. ator" means-a molecule that interacts with a
target. The int@FAetBE s HRfIE but are not limited to, agonist, antagonist, and the like, as defined
herein. "Optiorfalkery optiomaliidknesinshthey theisubseaientbytde seribedreient hetewmstance may
but need not ocgir. egthethe gesaripiion. atieles nstancRs NISFa NG GYSI.Q1 AR Frcumstance

occurs and instances in which it does not, "Disease" and "Disease state" ' means any diSease,

condition, sym{oHs, MiBrdet Br RfiesticHonhditrgaRicBeie i or inert solvent” means the solvent
is inert under tﬁ@icmmﬂtm’hmahmel@ggtwmbéiﬁgﬂﬁsae@beﬂ-imﬁaﬁmmmithe_rmﬁh, including for
example, benaag ol ane-AFeIanis eabYaialiion hikdimesiamaride, dhiooform.

methylene 30 chloride or dichloromethane, dichloroethane, diethyl ether, éthyl acetate, acetone,
methyl etHl kSRR Y ArRTHOIHARBE phopshdiZ R Hsyathsh, ]tg?f-‘"ﬁ‘f}f‘élﬁﬁ,ﬂ’d?bianc, pyridine, and

WO 2010/0726@#HRGpérRR 0PI a8« kihylikenikidy Jpless. specified to the contrary, the solvents
used in the reagiansaldhe BieRenLINAIEN IR eH.RAVeAR. R ARG TIGRHY Acceptable” means
that which is useful in preparing a phauuaceutical composition that is generally safe, non-toxic, and
neither biologi@XfHEHEtRENTEE" undesirable and includes that which is acceptable for veterinary as
well as human"pligimgoeyiticadanse nifttpraedutieall y & Coepiablessaftss af-d sompaidnd means salts
that are pharmageyitically acceptable, as defined herein, and that possess the desired pharmacological
activity of the parent compound. Such salts include: 10acid addition salts formed with inorganic acids

such as hydrochilbeie SE Ay SBr SRR AR daftaati®) MR prikproaddie and the like; or

formed with orggagiic acids such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid,

citric acid, ethangsulianic,a }”f&mﬂw%?]&hg&WE%BIQ&G@B%%&%HJ%%

[ g%% g%gaiﬁacid, glycolic
acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid, lactic acid, maleic acid, 15 malic acid,

malonic acid, MakICHISEEd B&tfanesulfonic acid, muconic acid, 2- naphthalenesulfonic acid,
propionic 3id, salicylic acithisugecmieaditkiantans agdppidltefesulforieCaOER tkhaethydcetic acid, and

the like; or  gyisalisfermeg wben aR.Rgidic.proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or 20

coordinates Wffﬁ%?{%‘?dg?ﬂ%%ﬁﬁg?@%ﬁ%%%‘@ ?@Fe{?f&’b‘llé‘ SO BB ELsHASE tfsfisaholamine,

ethanolamine,ahiMataiglgcamifisgdhiettimnolamine, tromethamine, and the like. Acceptable inorganic

bases include alymjpugubydiRxidscalghimhuioxile: petasshim e tids. sadiu, carbonate and
e

sodium hydroxide. The preferred pharmaceutically acceptable salts are the salts forred from acetic
acid, 25 hiiroRKISRR SR BB CIER b et TaE LTI SERICHIMIBIRY S BRI H8tiC acid, tartaric
acid, citric acidpsoditinlkpatassilinyy datorylizifigndrtydragnesiupaliitskioglchirenpmdekstood that all
references to phary ,gqgggggyﬁg%g@t?poﬁﬂjgwgld%mg(ent addition forms (solvates) or crystal

, 0

forms (polymory hg as defined herein, of the same acid addition salt, 30 "Protective group" or
"protecting gro% SHRRA 50 RS SETERAGE, BB O FLALRIEEeA & Fhultifunctional

compound suctktirat ascltémitldresnction can be carried out selectively at another unprotected reactive

site in thesmeaningisanventionally Assaciaied with Hfmesﬁémﬂi@cﬁ%(@gmfg%%xp@&e%es of this
invention rely upon the rqtectlvi?%rou s WO 2010/072607PCT/EP2009/067060 - 12 - to block

reactive nitrogBi SRA/SH SxybEkY A AEERERRIN the reactants. For example, the terms
"amino-protectingligybapientcnitbgey’ pratectiogugroithe arensed-itaiehaRgeabheharrin and refer to
those organic gradps,intenpleg irprpteating MikngeRalpm against undesirable reactions during
synthetic procedures. Exemplary nitrogen protecting groups 5 include, but are not limited to,
trifluoroacetyl, acetamido, benzyl (Bn), benzyloxycarbonyl (earbobenzyloxy, CBZ),
p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tenbutoxycarbonyl (BOC), and the like. The
artisan in the art will bow how to chose a group for the ease of removal and for the ability to withstand
the following reactions. "Solvates" means solvent additions forms that contain either stoichiometric or
non 10 stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar
ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent is water
the solvate formed is a hydrate, when the solvent is alcohol, the solvate formed is an al coholate.
Hydrates are formed by the combination of one or more molecules of water with one of the substances
in which the water retains its molecular state as H20, such combination 15 being able to form one or

more hydrate. "Subject” means mammals and non-mammals. Mammals means any member of the
mammalia clace inchiidina hiit not limited to hiimance: non-hiiman nrimatec <crich aec chimnanzeac anAd



WO 2010/072607PCT/EP2009/067060 - 13 - state being treated, the severity or the disease treated,
the age and relai of the subject, the route and form of administration, the judgment of the
attending meg}ﬁl\fglr&z/@gﬁnary practitioner, and other factors. The terrr]i)s% W?ﬁ%‘zsﬁémg)gm%d above" and
"those defined herein" when referring to a variable 5 incorporates by reference the broad definition of
the variable as well as preferred, more preferred and most preferred definitions, if any. "Treating" or
"treatment” of & dieEsEBRSY nERBRE SENNRERE RSO RYESS sheteinR iscakrdimg andRelinical
symptoms of thealtigeq gemstateqsnot.to develop in a subject that may be exposed to or predisposed 10to
the disease stas, pyLASEARALYCLENPE (8168 A1 ISR W RIS ohne disgage giale, (1) inhibiting
the disease state, I1.&., arrestlndxthe evelopment of the disease state of 1ts clinica sympfjoms, or (iii)
relieving the di8e#sbRstalialivbas datinghgciefhporary or permanent 15regression of the disease state or
its clinical symmamisulfhetensiss'treatingss ieontacing Send reasting! when referirg terarchemical
reaction means ' IXi 0.Qr.mor ents upd propriate conditions.to produce the
indicated and/o‘ﬁtl%géggos%&é%ﬁ%!r%%gﬁét.a%gﬁgu%[ﬁﬁ%gégfgégﬁaw ?I‘En%éﬁer‘gagcrﬁ% {/Svﬁ[l%ﬁeﬁg?)duces the
indicated and/8F¢ite ’dé@fféﬁ%?@ﬂ%?‘?ﬁé& not necessarily result directly from the 20 combination of two
reagents whichAlleneuiititigiiyaddes i .« tharedhay hetne orrurweintermadiaiesiwhish are produced
in the mixture yhigh i%"ﬂﬂ?ﬂ?lé/eﬁ%gﬁetr@ he formation of the indicated and/or the desired product.
Nomenclature and Structures In general, the nomenclature used in this Application is based on
AUTONOMTm A%y, eows pEinsesinfhsttum toplitehssir & e h’ Rackiedgrenérativs of IUPAC
systematic nomnedaiatuieiCiemnieah atisaiiresshaywhb ersiniwetaprepa edndsnge SIB (@ version 2.2.
Any open valepc rng. I Ifur or nitrogen atgm.in the structures herein

Ry BROFAING: 32 SRR XRE NN L Apaeh 20 I (e S

indicates the presence of a hydrogen'at cated ot erwise. Where a ni %gen-containing
heteroaryl ring "SRBHIPWIH B9BpeEVHEARYF SratkindGurR abrciaRds3otpatalrisasich as Ra, Rb or
R. are shown aertlie heteroaryl ring, such variables may be bound or joined to the open valency

nitrogen. \herg a chiral center exists in a.sfructure butna specific stereochemistry, is, shown for the
chiral center, bo‘t_hog%ant?omers assp%égg%ﬁﬁfﬁ@a-%fggf% ré?%é?%’é@%‘%?é‘&%%@é& by the
structure. Wheres bl drdnsidifiiherein may exist in multiple tautomeric forms, all such tautomers

are encompas$ei iy theystimetnre nAlkpatanisand puricatiens ideatifjes hefein reincorporated
nis 0o 1 o O e R R TR CroalkyL.
C16al koxy-Ci_‘@&W?%WlﬁyjfEﬁ]Bg?‘ ENEARERY -} G| | JORP Ry pRoRRinyEedtReddbearyl; optionally
substitutegihetéroaryd Gi3d eyitoatkyinonGicsatyy; mnd2beidlyshiege iicd vaallkuil to
provide "alkylaminoalkyl" and "dialkylaminoalkyl" respectively. "Alkylaminoalkyl"
includes methylaminomethyl, methylaminoethyl, methylaminopropyl, ethylaminoethyl and
the like. "Dialkylamincalkyl” includes dimethylaminomethyl, dimethylaninoethyl,
dimethylaminopropyl, N-methyl-N-¢thylaminoethyl, and the like.
25 "Aminoalkoxy" means a group -OR-R' wherein R' is amino and R is alkylene as defined
herein, |
"Alkylsulfonylamido” means a moiety of the formula -NR'SO,-R wherein R is alky! and R'is
hydrogen or alkyl.
"Aminocarbonyloxyalkyl” or "carbamylalkyl” means a group of the formula -R-O-C(0)-
30 NR'R" wherein R is alkylene and R', R" each independently is hydrogen or alky] as defined
herein.
"Aminoalkylaminocarbonylalkyl" means a group of the formula -R-C(0)-NR-R-NR'R"
wherein R is alkylene and each R', R" is independently hydrogen or alkyl as defined herein.



alkylcarbonylalicyl; or WO 2(110/072607PCIAP2009/067060 - 15 - alkoxycarbonylalkyl; R4 and R5
each indepen I rogen; or Cmallcy% 5R6 is independently: h C alkoxy
halo-C1.6alkyl; &E ]I[% ﬁé"(l'zlkoxy C1. 6allcylsulfonyl; Cmalkylsulfanyl, C%!% ﬁm’ﬁ f" phenylsulfonyl
wherein the phenyl portion is optionally substituted with Cmalkyl; nitrile; hydroxy; Cmalkylcarbonyl
aminocarbonyl; C1_6alkoxycarbonyl; Cmalk carbonyl-Ci_oalkoxY; hydroxycarbonyl;
hydroxycarbornglorskeRy" BaesHAIgmR R Pﬁ@ﬁ&ﬁl BRGbT RO Malessgrd Riaskoxy:

hydroxy- Cmalknayyyﬁicﬁﬂﬂﬁyiaﬁﬂﬂo -C1.6alkoxy; salkylsulfony-Cmlalkoxy; hydroxy-Cmalkyl;
C3.6cycloalkyl: Ilﬁa'lémf‘lé»m n'of\‘;?[se%”é'%P Gls:Salky aﬁéoca%ke%oai%c?na%l‘ﬂﬁ(g" crorpholiayd:

morpholinyl-C1.6alkyl; piperazinyl; piperidinyloxy; a |nocar ony

C1.6alkoxyamiAgxeti & a@é‘lﬂ%‘ﬁlflﬁ%d?éﬁﬁl@ﬁfawaﬁ%Bpm?ﬁlkﬁpbéfﬁb}&%é%%ﬁb‘mm|no Cmalkyl Cr.
15salkylcathomyaninoeCamaliyieemalindaminacach omudaGa., patkaxysarhonylclaalikyl;
Ci calkylaminqgabonkabeiodhaaliianing hoalol ionsaimonds sakot hvdroxy

t

Cmalkoxy- CméJI or nitr WO djacen substituents ay orm a y?gﬁedloxy or

halo- ClZaIkyIéH@&éWe’éﬁdiI&ﬁ@&lWﬁr diphpsliwerst Heberskisgn g deadidesridnsnysubstituted.
110 In certain esmiaeimetisebdoiiiylsodnapisLyl baedaifgmbadinenis af Baﬂauptgekamﬂsazo In certain
embodiments legn Sﬁépazirg’ |%g£9 19534 1 ncertain Eggl%ql m%rﬂ fcﬂ%gcml# Pisfrom0to 2. In

m

certain embodlmen of formula I islor2.25Inc rtaln e Iments nula I, pis 1. In certain

embodiméfts BRFsRRTRKIPRFRY I the HisrinsibiBarrmily Brdorrmiad deriatyantiesresisebodiments

of formula 1, opignk. d;ﬁtxﬁﬁﬁ@lﬁuﬁlﬁtbﬁdlments of formula 1, 12 is hydrogen. 30 In certain embodiments of

formula I, R is. I In cert qemhb dim fform IS meth I In mbodlments of
E j ald %;qt 9n b %%:d mterc%g?g}ea% [ﬁru% ﬁi’o

formulal, R"is oxy-Ct.6a Inc rtaln iments o Xy- 2C1 _6alkyl. WO
2010/072607#%:15/@:%@(5%6"?’888‘1‘1 R6 s 1 %IW%ﬁﬁﬁéﬁvﬁﬁie‘ﬁ@%f lf@rrﬁarémaﬁziawbﬁénany

substituted aryletnyietainembodimanskioriue:thfds Cihtatelidnspeeifisgmbodiments R2 may
be C3_6 h rga %?ﬁ%h% kyl. In certain embodiments of formula 1, R2 is optionally substituted phenyl. 5 In
odiment

certain em of formula I, R2 is phenyl optionally substituted one, two, three or four times with
a substituent o SHBERBETRS Ba AR SRy sslRetea iarn higves GdiRgd fetBalkoxy:
halo-Ch6alkyl; "h&jﬂy@hﬁﬁﬁ(@)ﬁ}gr@p&ﬁlmﬁylsmhﬁ@myb@hﬁweyismlmyl aﬁtﬁﬁdkyllﬁ’diﬁmyl phenylsulfonyl
wherein the ph e pt d C alk h d -6alkylcarbonyl;
amlnocarbonylgg%illg%kgx?%a rlig % f%%%&%rggﬁrﬁ Cy,lﬁiggfkoxy ﬁ§7 rgi’qx/%(g Jras
hydroxycarborfiiesiésikBxy; CI_ 6alkylaminocarbonyl-C16alkoxy; Ch6alkoxy-C1 6a|koxy,

hydroxy- C2I®6aIkcnxwy@leﬁamemeﬁyaomcﬁhﬁalkymﬁaﬂmdﬁh@@t@mﬁﬁhwﬁ@p@y;mﬂikyl
Cécycloallcyl- %rgﬁ%% @)ag}po amino-Cl16allcyl; C1_6alkenyl; C3_6allcynyl; mmpholinyl;
morpholinyl-C1_ saki; piperazinyl; piperidinyloxy; aminocarbonyl-C16alkoxy;

ClGaIkoxyamln%Y@I‘IS] vi: TSaPIWP&IV‘ﬂ Bé;ilRVI%’rﬁln% “Eheuhe e isaiviasaabsdnstamino-Chealkyl;
6alkYlearbonylesmiimenCRB &lkyknCdr iH@lkylaminocatbonyl; C1l6alkoxycarbonylC16alkyl; Cl.

catkylaminocataaniG Gahex iRl cxlamIneatsl.bad it hyaiRivsaihan:cgioalkyl; or itro; or

two adjacent substituents may form a Cislkylenedioxy of halo-Cislkylene {u In certain embodiments

of formulaf, RYISEHAERET o%ﬁ&%ﬂfmﬁmétwqméﬂmﬁﬂgeéovﬁﬁ &icbrabstituents each
independently selegiech from stivdro:¢ hitk@nbro more edotimathylhethiy kamaiitexyieethoxy;
trlfluoromethylInqg$%5%§mgMﬁ%%&yfg%l HES&@P%%@W&W%§”@”W toluenesulfonyl;

nitrile; acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;

hydroxycarborﬂ}ﬂLI%Iﬂ‘i’E}?? ‘Iﬁ‘éfﬁ?%?ﬁ?’ﬁ?‘ic“ﬁ?ﬁ’gﬁwﬁh@ﬁwﬁﬂ RSt ethowsP P FeXsHEhoxy;
methylaminoethexye, 2>5tmﬁmheﬁiaifmBtbrm't@;wtmk,wyhmmymsﬁpyhtﬁyebrﬂwmﬁyhyeyﬁwpyImethoxy;
amino; or gtro; Ariweadiacenl SHRRIYS AL AV AR fibydenedioxy or

difiuoromethylenedioxy. In certain embodiments of formula henyl optionally substituted onece
or twice with a SIESHEEARE ms.mwsa&%.ﬁaa%@ﬁ@vg@w&&%e 28 Kibalkyl
C1,6alkoxY; 3oyhmilsChaiiiydi hadonCh6alkoxy; Cl6alkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxY;
alkylsulfonylalkoxy; hydroxyalkyl; or C34cycloalkyl-Ch6alkoxy. In certain embodiments of foimula I, R2
is phenyl optionally substituted once or twice with a substituent or substituents each independently
selected from: fiuoro; chloro; bromo; iodo; WO 2010/072607PCT/EP2009/067060 - 17 -



methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile;
methoxyethom‘ ?J X ;hoxy; hydroxymethyl; hydroxyethyl; or cyclopEQH;f _In certain
embodiments o?l%rm%laéﬁ, R.2 is phenyl optionally substituted once or thceE\%?éGg%%@stituent or
substitucnts each independently selected from: fluoro; chloro; bromo; methyl; 5 ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydrqueth_oXy;_ hydroxymethyl.; hydroxyethyl;
or cyclopropyl ey kBt ameahigBeRR e BrsrAni=RrRRoNeHh & riIEaUe8 dhce or twice
with a substitugitcaksLbstifieds-each independently selected from: halo; methyl; methoxy;
trifuorometfyl dilueromethonuitle aramathansstlionx!. 401 6eraln smodimenis of formula |, R2

is phenyl substituted once or twice with a substituent or substituents each indep .ﬂy selected
from: fluoro; cRISFS DATERRGR Fiatrrshyith e FibisEuIR ExeRrlerb Sraiehis B le FHIRCPIRSTE pheny
substitutedsone-OR Wwite Riitimfusro) 1° certaim enahadime fisof fopmukah lihRentkphemy;
4-fluoro-phenyl: 3l : \ 2= - . 2-chlora-phenyl;. 3.4-difluoro-
3,5-difl uoro-pﬁlé%?ﬁ( ;%Siorrﬁ te%gﬁr% kﬁﬁ:n?gféagr%%%%f% r?%qugi?r%g%%a%coa pﬁ% #5#1 r‘?’gee? %:% émbodiments
of formula I, REYE°ERediyl: AMhopsipHeyP seaisetedpkenti; audiicre iptresyenlyrlicisioheny!;
3,4-difluoro-pheiylherds:diffnonsphecyklinceraitiemnpadimenswatformoladisRRds g uoro-phenyl. In
certain embodimgn I 1S3+ L rip,Ingertain.e iments of formula I, R2 is
4! &?c‘f’ofa MR o B Is oI QaRhenyh 592,”114?55%9& Do

3,4-difluoro-pheriyl. In certain embodimenits of formula I, R3, R4 and ‘R5 are hydrogen. In certain

embodiméRts Bicterhetkyl iR peadsmin ronpalrdaRaPotfeie leBitainkshiBsifEhts of formula I, R3
is hydrogen. Ir:cefianiembodimantsofitordua hRdbishydragstapkamsetaipdempodiments of

fommlal, R5 i tain. | ts of formula, | h;RG is.in ently: halo;
ol Crlbioy T AT L e Ry

C1_6alkylsulfifiyBreiyrb g whd rairne PHBIRSH S sptis Ry Substituted with C1_6alkyl;
nitrile; hydroxymn&liglkyloastany) xaminedarienyyCindalosyoathanytditiistmkexygatbonyl-C1- 30
6alkoxy; r honyl; ReAr : INOL - koxy;
ChoIkoxyl’-]lé(ijsI(:I?_éégt(%/g;}f‘f?[3?(&1}%{(%gfjlc-y 1[:6a|ko’xy%;%{%ﬁ%@ﬁﬁ%ﬁ%ﬁg@%ﬁgﬁgﬁﬁﬁiﬁ%ﬁ%—%h 6laLkoxy;
hydroxy-ChoII&}TFCS.chcloalkyl-CJ:6a|koxy; amino; amino-Chsalkyl; C1_6alkenyl; Ch6alkynyl;
morpholinyl; mtarthaﬁmfi-ﬁéaﬁa&mb;mh;er'ﬂm'ﬂbébypimeﬁiﬂhaydﬁxyb Wﬁi@%ﬁl@ﬂ@ﬁ@?ﬁ?@aﬂﬁﬁ&oowom%o
18 - aminocalianyl G, el SAdalloXYaRING: i Catitd YUK Gl R C1. Balky

Ch6alkoxycarbonylamind-C14alkyl; Ci_6alkylearboriylamino-C1.6alkyl; CI. 6alkylaminocarbonyl;
01.6a|koxycaﬁﬁ&ﬁﬁé&?ﬁ’&lRW&WW%EWH&%%W@@%&W@@%@%@@?ealkyl;
hydroxyceﬁ{bomybmﬁaﬂdwamﬁﬂrwy@ﬂﬁwmyﬂﬁ.‘g; Gaikyhtquﬁﬁ;:g)rr_ﬁytmmﬂaﬁgnt substituents may
folio a C12alkylenedioxy, QL AalprGhrnakylaned %teﬁ&ﬁrﬁ%ﬁtmaqw%ﬂﬁrgfng?'im.x% l,each R6 is

independently: fluoro; chloro; bromo; iodo; methKI_; ethyl: methoxy; ethoxy; trifluoromethyl;
dilluommethoXSPRTi FabRtHES R ESaM ﬁ?’iﬁ@‘%ﬁéﬁﬂ]ﬁn‘ﬁﬁtﬁ%ﬂlﬁn‘é’@&mﬁ}ﬁ’toluenesulfonyl;
nitrile; acetyl; simitiecdybonykimb thoxykasbanyknyletiopdyeathbnyiyhethaxy,; caidydosrboyl,

hydroxycarbonyimethoxy: el Y aminREathamime i MElhRuEgneydroxyethoxy.
methylaminoethoxy; methanesulfonylpropyloxy; hydroxyrnethyl; hydroxyet él; cycllopropylmethoxy;

amino; or%ﬁtro?%ffﬂiﬂ%ﬁ’%ﬂ?ﬂ@&?m@fﬂﬂaqﬁﬁm% FRERAERZRIEE- i
N-(2-methoxyétiybiikdinedhy) denmppnatilyindoiN: dinretiyl antndp etlayin dinosee thyll; fodeygminomethyl;
methylcarbonylaminamethyh NNflidgaoexyethvlde aminametby:mepheliayimethyl
2-hydroxy-I-hydroxymethyl-ethyl; methylaminocarbonyl: piperidinyioxy: tért-butoxycarbonylmethyl;
N,N-dimethyla#fii8eame A MS Y prasT A SRR PR B A S tPRA LAY propoxy:; or
two adjacent subsiitughts may form methylenedioxy, ethylenedioxy or difluoromethylenedioxy. In
certain erﬁlaodﬁ@@maﬁ&%ﬂaw%&@&@u@ﬁ Isdndenendenty falgi Ch.EallivLi-Glibalkexy: 20
halo-C1.6alkyl; halo-Calkoxy; Cl.6allcylSulfonyl; nitrile; Ci.6alkoxy-C3_6alkoxy; hydroxy- 6alkoxy;
C16alkylsulforfPE& 1 BERERY! 1y ABHGLETBalkyl; hydroxy-Ci.6alkylamino; C1- 2alkylenedioxy; or
C3_6cycloalkylHekGalktxfohyiceriasn emigoditheitsiokfGtaarheRh R phenrydsyibstifted one, two,
three or four tijes, with a substituent or substituents each independently selected from: fluoro; chloro;
bromo; 25 iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl;
nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; hydroxypropoxy; methylenedioxy;
or ethylenedioxy. In certain embodiments of formula I, R1 is phenyl substituted at the two position with
halo or Cj.6aLkyl, and substituted one or two additional times with a substituent or substituents each
30 independently selected from: halo; Ci.6alkyl; C1..6alkoxy; halo-C1.6alkyl; halo-C1.6alkoxy; C1.
6alkylsulfonyl; nitrile; C14alkoxy-C1.6alkoxy; hydroxy-C1.6alkoxy; Ci.6alkylsulfonyl- 6alkoxy;
hydroxy-C1.6aLlgl; hydroxy-C1_6alkylamino; Ci.2alkylenedioxy; or C3-6cycloalkylC16alkoxy. - 19 - In
certain embodiments of formula |, each R6 is independently: halo; Cislkyl; Ci.salkoxY; halo-Cislkyl;
halo-C].6alkoxy; Ch6alkylsulfonyl; nitrile; Ci.6alkoxy-C1.6alkoxy; hydroxysallsoxy;
Ci.6alkylsulfonyl-Cistkoxy; hydroxy-C1_salkyl; hydroxy-C1.6alkylamino; C1- 2alkylcnedioxy; or
C3.6¢cycloalkyl-C1.6alkoxy. 5 In certain embodiments of formula I, R1 is phenyl substituted two or
thrae timec with cirihetitiiente each indeneandenthvy calacted from: fiioro: chloro: hromo: methvl: ethvl:



In certain embodiments of formula |, each R6 is independently: hydrogen; halo; ethyl; or 15 methyl. In
certain embod] ezr(}ﬁm Zgﬁ,;mula [, each R6 is independently: halo; or C1.6allcyl. In certain
embodiments of fommla’l, each R6 is independently: chloro; or methyl. &R 28 diments of
formula |, pis 1 and R6 is halo or Ch6allcyl. In certain embodiments of formula |, p is 1 and R6 is
chloro or methyl. 20 In certain embodiments of forfrfila I, p is | and R6 is halo In certain embodiments
of formula |, p 5@ RE iSEins &gt el erfeimbmBdilivhersis Bfifbatagrayl apdifinahd R6 is chloro. In
certain embodimerts of formula I, p is 1 and R6 is methyl. In certain embodiments of formula 1, pis 1
and R6 is ethy}, In_certain embodiments of formula I, p.js.2, one of R6 is Cislkyl, and the other is
chloro. In certafrégefﬁ%%%?ﬁr%ﬂtsm g??soﬁr%lrﬁgpl?%&?g Tona of Ri is“%r%et' nylf, 1(%1%%3{%%@%}%%% halo. In certain
embodiments 8f&r#tRI]d¢iredhere. of R6 is ethyl, and the other is halo. In certain embodiments of

formula 1, p is ThenekREisohalmapp Gialkylatdhe 2opesitionJdn casainembodiments of foimula |, p is

1land R6 is ché%gﬁ%rerwﬁttlg}g %Hg\r% %édrl)%si(t)iro]ndo?;o In certain embodiments of formula 1, pis | and R6 is
halo at the 2- position. In certain embo |men?s_c')f formula I, pis 1 and R6 is Cl.6alkyl at the 2- position.
In certain embddpERts BRI 45 fefadpgiRe ihidhiore atrthes 2ypositdas Yecoestliceémbodiments

of formula I, p isidk @nd REismethibakthednpesitionaMO2040/0726§7PCT/EP2009/067060 - 20 - In
|
5]

certain embodi of a is a five- or six.. me red heteroaryl selected from: pyrrolyl;
pyrazolyl, imidna@gl%?%yé%f%ﬂr%ﬂ?trlelllzocg?ﬁqc,yté%%m 51) %@a%%l?/ ;eisoxazolyl; thiazolyl; isothiazoly1,

thiadiazolyP oxadiasbid creas|rdiiyrtpyibeymiHa o imigrasyRrsia waeibylawiepl2pyridazinyl; or
triazinyl, each gystienadlyisuBstiiedis, centatn e mbedinentsf formula |, A is a five- or six-
membered hetgroaryl selected, from: pyrrolyl: pyrazplyl; triazolyl: oxazolyl, i olyl; thiazolyl;
isothiazolyl; thig{(%grzc}éff ;G oxa ia%ﬁr}ﬁ %%%éggﬁginy%;‘E%}%ﬁ?naflﬁzﬁﬁ}t%r%ﬁéfﬁ%F;t%i}rlgzi{?wy; |8§/¥r\|laazinyl; or
triazinyl, each 8pflGRAIRE StbSHvEc LT epaih aBriBagRents of formula I, A is a five- membered
beteroatyl selegteerfcgnnpyealy k nwazeiv s trazalyilsioxaealkisoxazrhslnthiazalyl; isothiazolyl;
thiadiazol;%; oxadiazolyl: or xazolidinyl, each op ubst
formula I, rﬁ ‘ jyridazinyl; or

! ) rtiotr(}%lgyc%ubstilgruted.iln certain embo?‘%u ents of

is a six-membered heteroaryl sefected from: pyndinyt pyrmtdmnst praz Ay

triazinyl, each bistisitanydubangutey ba spiredlraibeinise dirdefneddefeirmBlanps if a five- or six-

membered heteteatyt selestersimapsiohd npynazelyd, tiazelyd sisexaralybexadiazolyl; oxazolidinyl;
ridinyl; pyrimidinyl. pyrazinyl: pyridazinyl; or triazinyl, each optionally substityted. In certain

E?Inbodxi/mgr{ts 81113%% ﬁal%gl?%oépﬁ %lz\}léﬁbdrzg?i?yr[ﬁ%élé%éﬁ?ﬁéﬁﬁc%ﬁqyg’é ec aeﬁ rglm: pyrrolyl; pyrazolyl;

triazoly1; isoxaFt§o biatieniy o RSy P sRidin: Greplidind ispaceditinshtivmaihirdbstituted. In

certain entodinestaioffersmitadidnis, adivetimembeanretihetesgandiselacieshfromiayrrolyl; pyrazolyl,

triazolyl; isoxazolyl; 1azaolyl: xazplidinyl, eac tion upstituted. | rtain embodiments of
fol.nula |, A'is gﬁé&%ﬁﬁ?ﬁé%%%%%ﬁﬁ?ﬂl%%%Poﬁ@?@’p@%ﬁﬁﬁﬁ%5%%%%%}6%}%%%inyI; pyrazinyl; or
pyridazinyl; eatHySpRsTIaNY sttty cirampepBYd bt faririiasids is a six-membered
heteroaryl selestesbfpoinpytidiny] O itiagimoiRacipptinoaleupsittecibycestain, embodiments of
formula I, A is Qpfi I itut razolyl. In certain embodiments of formula 1, A is optionally
substituted [1,%%% azgi%é&-%?ﬁ é%r%%ﬁr%alﬁr%eémbodiments of formula I, A is optionally substituted
pyrimidinyt>In '%%YQMB@W%% affelRw BN RiswWptioRanhaebdtite e sy a26B/isin certain
embodiments bédaitpeila 45 defhapiiaaially substituted pyridazinyl. In certain embodiments of formula 1,
A is optionally, i ridinyl. . WO 2010/072607PCT/EP2009/067060 - 21 - |n_certain
embodiments %‘%ﬁn%@% X/ isgé%t%gr\%@%sﬁt%ﬁt%{glolﬂﬂg%o‘?’y ?ri:ﬁngg? ﬁﬂr%eéo%g flr%de% geéf formula |, A
is [1,2,4]triazir¥l‘?"?§& optionally substituted once or twice with oxo and once with alkyl or hydroxyalkyl.
In certain embtgiments ydifesmuland 4n3iGydione-Arbndihyae g {§ 24 iR zi R yde 2Rptqnally
substituteglowit&g]jogﬂ%yks I@eﬁ%ﬁgg ; bodiments of formula I, A is pyrazolyl optionally substituted
once or twice with Cmalkyl; hydroxy Ci.6aLkoxy- Cl.6alkyl; or hydroxy-C16allkyl. In certain

embodiments GLISRRAKTIA Reaptionaiy stisituregon® Weror iy dineslwites tefiaegroup or groups
each independetitly selected from: Cl_s_alkyl; Ci4alkoxy; hydroxy-C1-6- alkyl; C1.4alkoxy-C1_621kyl;
halo; halo-C3.6_alkyl; Ci.6.alkylsulfonyl-Ci.6..alkyl; C1-5- alkylsulfanyl-C1_ 6 alkyk hydroxy Chalkoxy-
Ci.6alkyl; C1 6alkoxycarbonyl-Ctalkyl; C3- 6cycloalkyl; hydroxycarbonyl-C1.6alkyl;
amino-Cl4alkylaminocarbonyl-C1_6alkyl; or oxo. In certain embodiments of formula I, A is optionally
substituted one, two or three times with 15 a group or groups each independently selected from:
Q..6.alkyl; hydroxy-Ch&alkyl; C1-6- alkoxy-C1.6_alkyl; halo; halo-C1.6..allcyl;
C1_6-alkylsulfonyl-C1_6_alkyl; C1.6_alkylsulfanyl-C1-6- alkyl; hydroxy Cholkoxy- C1_6alkyl; or oxo

In certain embodiments of formula I, A is optionally substituted one, two or three times with a group or
groups each independently selected from: Ci.6.alkyl; hydroxy-C1.6.alkyl; hydroxy 20
C1.6alkoxy-C1.6alkyl ; or oxo. In certain embodiments of formula I, A is optionally substituted one or

~ two times with a group or groups each independently selected from: C1.6..alkyl; hydroxy-C1-6-alkyl;
C1.4 alkoxy-Ci_6.allcyl; halo; halo-C1.621kyl; hydroxy Ch6alkoxy-Ch6alliyl; or oxo.



In certain embodiments of formula |, A is optionally substituted one or two times with a 25 group or
groups each i ly selected from: methyl; ethyl; propyl; 2-hydroxyethyl: 2- hydroxy-propyl;
isobutyl; oxo; rg?@?§1-r3ﬁf?€/g(§?{)xy-propyl. In certain embodiments of fonnuld T Ell)édg%(ffo%é]%ﬂly substituted
one or two times with a group or groups each independently selected from: methyl; ethyl; propyl;
2-hydroxyethyl; 2- hydroxy-propyl; isobutyl; oxo; 2,'39-dihydroxy-propyl; ethoxycarbonylmethyl;
2-hydroxy-3- 30TEtReEsFopYT ees AT IthemstRasa NR-R' wherein R is hydrogen or atkyl
2-(dimethylamig@)reftwaminnsanbassipaethyk or 2-acetoxy-3-methoxy-propyl. WO
2010/072607PCT/EP2009/067060 22 - In certain embodimen: farmula |, A is gptjonally substituted
one or two timegsljvv(\iﬁ?ﬁyg ?gumﬁn(%? r%ti%egn eac Ollf"?aec)gé%cféﬁﬁ%gsgép e%fr‘g%'ﬁl:‘efﬁgﬁy%%zﬁ% propyl; '
2-hydroxyethyR 25 Fifdeesiop o aekB’ & Bréntpaodyspifingd birgthydroxy-3-methoxy-propyl. In
certain emBodimentsehivsiida fricaubsiluted:Ras ariug UMesiyihia - Srauy) @gwps 5 each
independently selected from: methyl: ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl; isobutyl; oxo; or
2,3-dihydroxy-§rt(§6§? n ff:aé:-srrrt&élelF}neeén?éfoeall'ments of formula I, A is substituted with methyl, and is
optionally substitdEFxs#fGrslkeissalsgrIoprsdideBeridmORetiiy)- @thyhestisdyls 2-hydroxyethyl; 2-
hydroxy-propykliseiaetyliexed aeris-dihydroxy-propyl. 10 In certain embodiments of formula I, Ais a
six-membered, roaryl sele from:. pyridinyl; triazinyl, pyrimidinyl: pyrazinyl: or pyridazinyl; each
optionally subsﬁ%%}é%%gog%ﬁgn \Il%lt im%tﬁ%%%tﬁ%oﬁ)é%ygné%y r&é%ﬁ/% %Rf’/’étr%éy-propyl; 0XO0;
2,3-dihydrbkypropyia dk-2R G kR E-ietpibych ibsyalkyiene antbiree paliesdirmermsdifftentula |, A is
pyrazolyl optioraitsyastituieshansanyiwisawiii Eadnethv, athyduponih ghydixyethyl;
2-hydroxy-propyl:.2.3-dihydroxy-propyl; or 2- hydroxy-3-methoxy-propyl..In certain emhodiments of
formulal, Ais ?If{"fé- %%%%gpe% éetg% %%ys%%gféa ?ﬁé%%g%gfrg{é%y_ ?Bﬂéfé\&%%%ﬁt%a%cﬁyﬁo?soxazoIyI;
oxadiazolyl; or’8%AFENEAF WaSHBPicHaN Sbsunted oreaplenineadiithimahyivind tpropyl;

2-hydroxyethyk2bysiesiyt Praitody3n A 02 dibudrmRIO B @62 WO XY h3dRR AR RIAPY . In certain

embodiments of formula I,-A is; pyrrol-1=y.1: 1-(2-hydroxy-eth -methyl-1Hpyrazol-3-34;
2-methyl- ﬁi-te‘?r%gz‘é[ﬁ‘??%ﬁ%@Ié?’ryﬁr%‘%ﬁ;lflﬁ%ﬁfﬁ&g%%ﬂ% ' ffﬁ%ﬁgg%%oﬁﬁ@ﬁ%lﬁp-kiIn-2-3d;
1-(2-hr;]/dlroxy-p‘f%ﬁzm‘kgy}l@ﬁy}fwﬁz@?z@%@d@ﬁﬁmﬁwm%w;
1-methyl1H-tetrazal-bepdsbynetnd-pyneipy3-y1;, pyrazol-1-y1;

2-(2-hydroxy-et QES-me hyl-2H- razol-31-, '?5 2-methyl=2H- razoL—3- 1; 5-%h 1-211-pyrazol-3-y1;
4,5-dimethy1-2 ¥pfrx zcgi%-_ le; %ﬂ iaécoc-%é‘;-yd%%/lago%%ff%,g‘]y.rfggn?ﬁg-(yl}f?%-e.tﬁ/ﬂ-%me
H-pyrazol-3-y IRy Ry oA prapy Elisehheth PR ppracsd|vaty § hrdmgimidgirmH-pyrazol-3-y1;
5-methyl-2Hl-pregzebBayl: bempibyindhdd b2 Afthaaohia-dyd; 21, 5-dimetiyindeid b4l tharzol-3-y1; 3
methyl-isoxazql-5py1; 3-methyl-[1,2,4]triazol- I -y1; 4methyl-[| ,2,31triazol-1-y1; 4-methyl-pyrazol-1-y1;
5-methy141,3,Aéyoxadia[§ol_§}2- 1; 2-propy1-%—|‘é ;;80 py}ra%o%%yl; 4,5-dim1(tethy1-4H-[I,2,4]triazo|-3-y1;
2-0x0-0xazolidiHISWAMBEFJP A0RHB RIS diG KBS et BENR B Ahera iR 2By #nd R™
4-(2-hydroxy-ethoH jndepetlipnayds nditager oratdil, 2, 4ltriazin-2-y1; 5-methyl-isoxazol-3-y1,

e S R Gk D g
methyl-4|—?451,Zi}ﬁifﬂ%‘%&-giﬂé’%%t?ﬁﬁﬂ%‘hidazol-l -y’l; 1 -(ethoxyearb onylmethyl)-5-methyl- 1H- WO
2010/072607 PCIHk20RMUBEH66) PR e Pyarol3cyd)-pyimidin-2-y1; pyrimidin-5-y1,;

2-methyl-pyrimidin-4-y1. 5- -3-0%0-2,3-dI opyridazin-4:y 1. 3:0xa-2 3-dihydro-pyridazin-4-y1;
thiazol-4-y1; zﬁgﬁﬁ%ﬁéz%%%é%ﬁﬁ%%@%& —egt%ﬁ-S-mgt f/é]}?fl?lﬁ,?iﬂriggzgg)l-&yl;
14(S)-2,3-dihyBrReAHFBE Y Edmeh T4k pyrazol-3-y1; 5- cyclopropyl-1H-pyrazol-3-y1;
1-methy1-1H-piiazelyB-ydaddi Beddiriacoted {y 1, Aria-hye iy seiada-anaethy b Hidpyazol-3-y 1;
2-methyl-3-pXQ- i A idazin-4-y1. 3-0x0-2 3-dihydromyridazin-4- y1. .
14(R)_2_h%?£0?(1§/@_1@$ﬁ§#}¥%§_f Er%é?g]%l gl-ﬁla%%%?%ﬁ?égﬁh%%{gf%gﬁ%‘%g lb 5 C pti/gf)a ! g] %téstﬂtylt-efH pyrazol-3-yl;
14(R)-2-hyd ro@fgfwéhﬁiyhp?%ymdﬁ%@fﬁﬁmmﬁg’ﬁ%&ﬂu@?ﬂ? gyl yd ysyogalkyl.
methoxy-propyitjaZinyleliny kdddnpysesotB etlidid (R)-2dxyds OXi3RapXyrEapyl) S-dioxo-4,5-
dihydro-3H-[l,g.l,eéhlgq_a_;)z;[1&%-)9614L §c{ﬁ§y?é/| 5 aa@ﬁzg)gidazin-l-yl; 6-methyl-pyrazin-2-y1; 4-methyl- 10
pyrimidin-2-y1; 6-oxo-’1,6-dihyaro-pyraz{iﬁ-(2%§§11; 5-methyl-1-(hydroxycarbonylmethyl)-1H-pyrazol-3- y1;
1-(2-hydroxy-ethyl)-1H-pyrazol-3-y1; 6-0x0-6H-pyridazin-l-y1; 2-(2-hydroxy-ethy0-3-oxo0-2,3-
dihydro-pyridazin-4-y1; 1-methyl-6-oxo-1,6-dihydro-pyridazin-3-y1; 6-oxo-1,6-dihydro-pyridazin-3- yl;
5-trifluoromethyl-1H-pyrazol-3-y1;
24(R)-2-hydroxy-3-methoxy-propy1)-3-oxo-2,3-dihydropyridazin-4-y1;
2-((S)-2-hydroxy-3-methoxy-propy1)-3-oxo-2,3-dihydromyridazin-4-y1; 1-(2- 15
hydroxy-ethyl)-5-trifluoromethyl-IH-pyrazol-3-y1; 2-oxo-1,2-dihydro-pyridin-3-y1;
6-methoxypyridazin-3-y1; 1-1(2-dimethylamino-ethylearbamoyl1)-methy11-5-methy1-1H-pyrazol-3-y1;
I-methyl2-o0x0-1,2-dihydro-pyridin-3-y1; | -(2-hydroxy-ethyl)-6-oxo-1,6-dihydro-pyridazin-3-y1,;
5-methyl-2- oxo-2H-pyridin-1-y1; 3-oxo-2,3-dihydro-pyridazin-4-y1;
2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y1;

1((R-2-hvAdrov\v/-2-mathovvi-nronvy1)-G-ovn-1 A-Adihvdro-nvridazin-2-vv1* 1-0<N\_2_hvdrovv-2-methnvyyv/- 20



In certain embodiments of formula!, A is 3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl. 15 In certain
embodiments Qffoffpmiasds A is 5-ethyl-1H-pyrazol-3-yl. In certain embogdjments of formula 1, Ais 1
-((R)-2,3-dihydroxy-propyl1)-5 -methyl-11/-pyrazol-3- yl. In certain embodiments of formula A is
2,5-dimethy1-2H-pyrazol-3-yl. In certain embodiments of formula I, A is 5-methyl-1H-pyrazol-3-yl. 20 In
certain embodiments of formula |, A is 5-methyl- 1141,2,41triazol-3-yl. In certain embodiments of
formula I, A is T8 HHBHPECTHEF, yfxﬂ%ﬁlﬁ%’wfoﬁfﬁ?qﬁ*l&&ﬁ%"@%&%ﬂ@m&m@ﬁ%|a I, Ais
3-methyl-isoxadzetibaiyllvclrtaimnagniibdiments effophruld hefisdmethylidl 2 Miragelsl-yl. In certain
embodiments GhiGNRYddy S AHBUNHILRAIDGPUANEIBRUINENS OLIO AL A 4 -methy

-pyrazol-1 In certain embodiments of foimula I, A is 5-meth H 3, 4|oxa |azoI certain

embodiments SFFSPRSHRP ARSI Sl presra oy ivd Wﬂl}@ﬁula l, Ais
4,5-dimethy1- mqmmpymoh@mmkemmmwmmsmﬁmmmm d$-alkylamino,

2-0X0- 0X320|'%@r§aﬂ§ﬂ£§§i&¥fks§8 I&@?ﬁﬁi{/\ € E%Qért:qm‘é%?d}oéﬂ aﬂc%/l phenyl or

4-methyl-3,5-di dihydro-3H-[1,2 triazin- 2 yI2 In certain embodiments of formula |, A is

4-(2-hydroxy-et W’?u%’ 31(5 1914 AR BRI fhieeriiAgRbaHiments of formula I. A

is 5-methyl-isoxazeindendy hy\o(@c%ﬁ)3;9;(@&2%&R@E&&B&Q%%@@mﬁ&y&@m}r@@embodlments of
formula I, A is 1(2-methoxy-ethyl)-5-met g;l 1H- %)é\a%ol -3-yl. In certain embodiments of formula I, A is

pyrazin-2-yL P ESHLhrRRBBEHers GRSt @”ﬁ%@ﬁ&ﬂs@ﬁf&%hﬁ?‘?p fA ttam embodiments
of formulabAks, L@éﬁr%?d;o &%ngﬁgrg%@@%k%ﬁgm%n%d%gg%mgl AFI?O erolldln -1-yl. In
or

certain embodlments of formula s morpholin-4-yl. In certain e |ments 0 mUIa I, Ais

(2.t -CRRPES ARy S RIRAUSTEY) T e BT HE BN THRAES |, A [
4-methyl- |m|dagmbﬂayslubst1tﬂeﬁerialm@mhﬁdﬂﬁenﬁ&t@fé&pmu&@cﬂoﬁldﬁ ﬂor(e{d%@xyﬁcaymﬁu{mtethyl)ﬁ -meth
y1-1H-pyrazol; gm %zEEQ QQimenis;of 108 'Zik‘g AT %%@'d' N, 'qs%‘fﬁ In

I|n al, Al ain Lb 8 5)fr ? a

embodiments o yrimidin-5-yL In cert ments of formu
2-methyl-pyrinfidirdtyt: ﬂﬁoé%ﬁgiwféﬁﬁ‘l%ﬂiﬂ‘?&%?dﬁ&%lﬁmw%dmﬁﬂlaﬂesmm}’l

5-chloro-3:ex0:R:3vilif yaip yciaha ziin oyb Witbertairambesiteentsa0f iosoawad »Ats: in
3-0x0-2.3 Ay BYCRRIL el '@eceiaaa{zsﬁm%gg IRt RdbizeLGY . In certan

embodiments of formula |, A is 2-méthyl-thiazo certaln em odlments 0 ormu?al Ais

pyridin-4-y1 In%@ﬁﬁﬂﬁ%ﬁf%&%m{éaﬁf%ﬁ‘ﬁ% neiude, Aub iGN h‘f@fﬁi/194llﬁlf’ﬁezlwéﬁ]liﬁ&%tﬂf3 -yl hi
certain embodinyentsudbigtenul aubh/Asi sndd g Bndiduyid sianauopy o metdrd H-pyrazol-3-yl. 20 In
certain embod | I l. In certain ents of
formula |, Ais %%%%}%%{%Mgiﬁ@?%g%e%%%é&%éﬁ% o% ulggi]%yl%gfn (‘]A.nazol 4-yl. In
certain en%odﬁﬁ@ﬁl%xéﬁf‘?ﬁi’i‘ﬁ?ﬁg’?‘yﬁ?% P 20y87 GK§-ethyl)-5-methyl-IH-pyrazol-3 -yl. In certain
embodiments tifahituie heiris Driviethly thad-oxee2iSBwdlihy drg=nyTikaminrd-ydn2 MdneeHairrembodiments

of formula I, Aﬁﬁ@fﬂ%&f%%@@!ﬁ%t%ﬂ@%%yhﬁg gefiain eropodiments of formula 1, Ais 1
#R)-2-hydroxy-propy0-5-méth y1-1H-pyrazol-3-yl. In’certain embodiments of formula |, A is

14(S)-2-hydrox lﬁmﬁfsoﬁﬁ@mymmeﬁ%%rhé FORTERHARP SO FHTERESBRFHARABYA is
1-((R)-2-hydroky:Bem athoxyep rop yila-Ghamedhiptidibipyidaak3ayt-8@Harctirtairme srbodiments of formula |,

Ais 14(S),2- h¥959%§¥f§)59Qéaﬂl‘l{nﬁrﬂgﬂc)egﬁmnﬂt dHpyrazol-3-yl. ha certain embodlments of formula
I, Ais 44(R)-2- ,ﬁ{é roxy-3-methoxy-propy1)-3,5-dioxo-4,5- dihydro-3H-[1,2,4]triazin-2-yl. - 26 - In

certain embodiMIEFE GIbrNGTEST SRS BstRacas o BRH R o dares W‘%Fﬁ%’dlments of
formula |, A is Gmrethydrpysazent2eytitarceitam embodinentsmifemmulaitr AdschdiietRyepyrimidin-2-yl.

in certain embegs LATELIALAS ek BANEI YR Z oMb In Ealn embodiments o

formula I, A is 5 -methyl-1-(hydroxyearb ony Imethyl)-1 fp razol In certain embodiments of
formula I, A ISTU@%WWE&%% &&I §9}methyl rmamide, chloroform, methylene

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

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



In certain embodiments of formula |, A is 6-0x0-6H-pyridazin-1-yl. In certain embodiments of formula |,
A is 2-(2-hydroxy-eth I§F3-0x0-2,3-dibydro-pyridazin-4-y|. In certain embodiments of fommla |, Ais 1
-methyl-6-oxo-‘f§5%%f’iﬁé/ BZpyridazin-S-yI. 10 In certain embodiments of BHERYRGL?
6-0x0-1,6-dihydro-pyridazin-3-yl. In certain embodiments of formula I, Ais 5
-trifluoromethy1-1H-pyrazol-3 -yl. In certain embodihients of formula I, A is
2-((R)-2-hydroshe-Bméinossspropydlf Sroxe 28y dittydiospy ristdzindeykactibnsgdiginresmivodiments of
formula 1, A is; 24(R)s2ahverRxyrasethoxy-propy1)-3-oxo-2,3- 15dihydro-pyridazin-4-yl. In certain
embodiments of formula |, A is 1 -(2-hydroxy-ethyl)-5-trifluoromethyl-1H-pyrazol-3-yl. In certain

o

embodiments of TETHIFICaAY &SR R6'T | St RO PP . HPEEERS BRTBCHIRSEIE of formula I, A is
6-methoxy-pyridampisi8eylthat id geoerttirsambodimentadfdorenbilaidgioalls nor otherwise
1-[(2-dimethylaming=Ribyiaas PRI MEIYL heoza® et sl Hr R Waz iy In certain
embodiments of formula I, A is 1-methy1-2-o0xo-1,2-dihydro-pyridin-3-yl. In certain embodiments of
formula I, A is RAFBHEHFER 2&thy1)-6-0x0-1,6-clihydro-pyridazin-3-yl. In certain embodiments of formula
A is 5 -methy1“Phaxa@itipyivdireitalyk deceofancembodiments o fbarutabainisBtically
-0x0-23-dihydrg-pyridRzin Al 2RI CerRinerhediments: el @mégimfkgi #iddioHAe3
,4-dihydro-2H-pyrimidin- | -yl. In certain embodiments of fouuuia I, A is

-((R)-2-hydrox -2%1%%(%??8 %réﬁfii S8%8%1%- dihydro-pyridazin-3-yl. In certain embodiments of
formula I. Wis 1-((S)-2-hydrogyd@inetrbxyeprepyi trogen ik 6:idilaydres pyrdidazitri8ayld. 30 In certain
embodiments 9%&%%@ Lofy SR a Y fedt AR Q3 rdiRyslie- 2H-Ryrimidin Ayl Rigertain
embodiments of formula I, A is 4-ethyl-3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-y1 In certain
embodiments SFFBYATLIHA 1A %ﬁ@ﬂ%&ﬁﬁ%Pf}%?&%%?@z%%%%a%%ﬁaﬁﬁwﬁ?ﬁwﬁm it
embodiments efiforthalesifAnis atifn btimgti6 «oib Bidopypickazirrid -glncgd© acid, ghutamic acid,
2010/072607PGHER 290 WRAFIBEnRE adf CoRiRiR SaRAdimenis Rl farmdlah, AdSic acid,

1-methy1-6-ox0-1,6-dihydro-pyridjin-3-yl. |n certain embodiments of formula |, A is
1-methyl-J-bxd"15 i yfa?b%ﬁadnfz%ﬂem A RO ALS GPRSPE A A is
14(R)-2-hydroxyrBtiralethokippeapyil jr2poxoe ki, dihyrlioapyisidier-8iy kBl retertain embodiments of
formula 1, A is &i(2-eGREaNY z31nethoxylaRropyda3radiex @« op- dihydro-3H-[1,2,4]triazin-2-yl. In certain
embodiments of formula I, A is; pyrr I-%-yl; 2-hydroxy-5-methyl-pyrazol-3-y1,; 2- methyl-tetrazol-5-y1;
1,5-dimethy|-pyrazo|-3-y1;Sa}%%f‘- YRS A Y PR Sy o fagarent cofopound either'ss
hydroxy-propy1eBasddthykpyaidznl ey in 2bisbmstyl-oprarzelkdliyd sathmethyl-te throingaydn. 6+ 10
e Py ol 3 Lo BT A e O P ook ays 15
,5-dimethylpyrazol-3-y1; 3,5-dioxo-4-5-dihydrq[1,2 4]triazin-2-y1; 5-ethyl-1H-pyrazol-3-y1; 1,5-
ety 1 FTB B e ROV ERRTo s SO BRADh 3
dimethy1-2H-pyraz6k@nydh i Sirmegthwd-ass inplugeridroigayhydroBidinmeitiyd idefk 2o priassohs- y1;
3-methyl-isoxagplroeiil; SdmetbyibhdsAluagalr-wki-dsmethyl41,2,31triazol-1-y1; 4- 1.5
methyl-pyrazol-1-y1; 5-methyl11.3,4]oxadiazol-2-y1; 2 -propyl-pyrazol-3-y1; =
3oy DT BT A TR IR i e e st acd
4-methy1-35-diskocdlBicihydralhmia peidzireRapgsublome tieyd- pyalaizole BLyhosphoric acid, tartaric
4-(2-hydroxy-efbil)eBie-sHaX Qv e Rlh, 2aiHAZIN2 iyd naigd-Sumethyl-isoxazol-3-yl. In certain
embodiments, the ¢ ounds of formula L may be more specifically of farmyla.ll: Re  wherein: ris
from 0 t0 3, RATE TR GNP G 3o o PPongsra e e AR RAIPER It G satlcony:
halo-C1_6alkykehaisdditigaibiox(solHeySbetps ifonpoCrealkylsuifingd Breulkyibelfinyl;
phenylsulfonylyahergin daepheny! portion is optionally substituted with C16alkyl; nitrile; hydroxy;
C1,6alkylcarbonyl; aminocaronyl: Cl _Ealkoxygarbonyl, C1,6alkoxycarbonyl-C1 6alkoxy;
ydroxycaiBony o GG 2B EB0 7 8T 0BT Db 6 25 i SR S b BRSECFsalkoxy:
C1.6alkylamineaarye s iCrmikiobepc @ allkoryuahsush ket xgedil kex g carried out
. ggag(ymlmiqi'%ﬁéléﬁ’{((%a%hﬁﬁﬂﬁﬁk%ﬁaﬁeg i?ﬁ%@?gégiﬁ%ﬁ@?@?c%%mﬁlﬁﬂﬂy iassociateﬁ vxif_ith |
_6cycloalkyl-C1 6alkoxy; amino; amino- alkyl; Cl.6alkenyl; Ci-sallcynyl: morpholinyl;
morpholinyl-C 1 G SR SRRSO A A RS g o
6alkoxyamino-C1.6alkyl; hydroxy-C1,6alkylamino-Ci_salkyl; Ci_6alkoxycarbonylamino-C1. 6alkyl;
- C1,6alkylcarbonylamino-C1,6alky1; C1.6alkylaminocarbonyl; Ch6alkoxycarbonylCi_ alkyl;
C1_6alkylaminocarbonyl-Ch6alkyl; C1,6alkylamino-C1_6allcyl; hydroxycarbonylsalkyl; hydroxy
C1_6alkoxy- C1.6alkyl; or nitro; each RH independently is: halo; C1_6allcyl; Ch6alkoxy;
halo-C1_6alkyl; halo-Ch 10 6alkoxy; C1_6alkylsulfonyl; or nitrile;

g



R is Rl; and A and R.] are as defined herein. In certain embodiments of foimula I, the subject
compounds r’r@& begSpecifically of formula ha or formula Lib; ReRgCT)%p%rg}&%, 56, R7, RH and
le are as defined herein. In certain embodiments the subject compounds are o ?ormu?a Ha. In certain
embodiments the subject compounds are of formula_[lb. In certain embodiments of any of formulas II,
Ea and Jib, R6 is halo or Ci_6alkyl. 20 In certain enibodiments of any of formulas Il, Ea and lib, R6 is
Ci_6aLlcyl. In CeHeEh EHABEAIRE B ARG 3870 ARTIRETICN & Ahd4iERe Fecmpmplarhethyl. In certain
embodiments etanjeoifoprorasnl cdapanatilitifges ey naprtat e bodimentstof any of formulas
i, ha and lib. B85 ellvkdpseftain embodinigniz.ohany abloulan ex'%%gﬁg%%'ﬁgﬁ? is: hydrogen;

fluoro; chlom; 25 bromo; iodo; methyl; ethyl;" methoxy; ethoxy; triffluorémethyl; difftuoromethoxy;
trifluorometho X I5HEMEa FEStmsSFRE STRERES BIRSHRH S diRaPRISTIRIAST RIBERARSAYS nitrile; acetyl;
aminocarbényinchathouycanoohyiiahethofycntoeny aaihoxy, tearbiary), Wyloxycarbonyl

2010/072607P, ethD ‘ Thoxy: m C;[jlgl J% eiQ ce’[_onylmethoxy;
(&ygbpm%g% éﬁ%}% o %g%%%(%{%?}%maﬁgs%ﬁ%ﬁﬁir%yloxﬁl?’rf/groxymethyl;

methoxyethoxy; hydroxyethoxy; methylamino y; I .

hydroxyethyl; gﬂ}tﬂ%?ﬁ?ﬂﬂﬁl@a&y?‘&%ﬁ%%rjfﬂ?rﬁ?l?ﬁ‘bi‘b%IWPNWEW@TFR/F&P&%&PBOWImethoxy;
boc-piperazinytbr Ny 2as0 efhenyethyd-H-thesbiyligtninomeityh NoNcsdimetbytaminomethyl; 5 aminomethyl;
boc-aminometiymetyicarboniaiRmR YL N i Zudioxystidiainmethyl; morph

olinylmethyl; 2-hydroxy-I-hydroxymethyl-ethyl; methylaminocarbonyl; piperidiny oxgl;

tert-butoxyear BRI ZRONIE A eSS E SPEBRYIEA 215 ti§EP fofiad molar
hydroxycarbomytimethyikear iydeoky promootystitiice staih sei b dirmentscof @nymef Taraudasit, Ea and lib,
R is: hydrogag ot hlatortARrRmRydaowMEL R RNy SoNt illupromethy!
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; roxymetﬁﬁ;
hydroxyethyl; BCPRGxy PIERGKE I Fratdn BHsBHIREMS by ﬁP%P?ﬁ{? fofvatanditb, R7 is:
hydrogen; fluoso: chiareytstome jmethly the thytdkrmetho iy retbay: wiffugnemnethaxysnpatsexyethoxy;
hydroxyet[pxyﬁe%% hyidroxymetvl: hydraxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy. In

certain embodiments of any of formulas Il, Ea and Jib, R.7 is: hydrogen; fluoro; chloro; bromo; methyl;

and methoxy. TRESHATTEHBUERAL ATE BPuAGBPISMEE T FEGSHY MymRyr R thi/drogen; or halo. In
certain_embodﬁmmntﬁiaﬁia@miﬁmmlﬂmbt,lﬁﬁimm,Ma&@ﬂﬂoﬁh@ﬁfp@ﬁ_ﬁﬁe@ﬁ@hla{o. 20 In certain
embodiments gfay, oL{OHBYIAS s a0, BRI udiogsn.insarial.ampadinents, of any of

formulas I, Ha and IIb, ris 0, 1 or 2. In certain’embodiments of any of formufas 11, a ahd llb, ris 1 or
2. In certain efBBdMETEGPIRTGE foimtiiatdt s ahis: fogy rod cais: sbearemmaamBd diments of any of
formulas R EarehditbpéachRbhindepeindentyisichales; @ld 2 6edkHxonil obadkoxy. In certain
embodiments pfanyoffqtmutas He £2 AR, $36h Ringependenty.is-lygro.ormeiy!. In certain
embodiments of any of formulas 111, Ea and Jib, R is halo. [n certain embodiments of any of formulas
11, ha and EbIB°RBARIGIE439R ¥efthin embodiments of any of formulas I, Ea and lib ris 1 and le is
halo. In certain“éribodinments Ofamy of deniidesdinkg arjditid sithdvatdRldais Bsbalaar 4-halo. In
certain embodineyis b anAkIa YR HAANLUALISS ANKRILIS Auere: J0perain embodiments

of any of formulas 11, Ha and Il r is 1 and R" is 3-fluoro or 4-fluoro. WO

2010/072607PEFIEPHHoAEY B5d S H BEF%in embodiments of any of formulas 11, Da and fib r is 1
and R11 is 4-fliferd. ilvlodstamtermiiodimeni s iamyiofyfprmuladk dHaiandsteyalRaiisdaydrogen. The
invention aboﬁﬂg}é?&&@&ﬁ&@ﬂ%ﬁ%ﬁfﬁ?ﬂﬁ& daam%a@ﬁebg&gﬁﬂ%% merlater.by, QL otfisnwise

associated with a P2X7 receptor, the method comprising administering to a subject b i“n need thereof
an effective alTotRtSFE S oBIFHE: BPHRBT& BARTHC THEYHPEHHE R 48T Hr o8P RIE tHBS for treating
an inflammatopyasespiratsrsre! idiabete p conditionc tihgnm ethedh eemyrisingitadministesing to a subject in
need thergef g ive amount of a compound of the invention together with an effective amount of

a P2X3 inhibitgr, The disease may be an inflammatory disease such as arthritis, and more particularly
Therapeuticaily effective amount” means an amount of a compound that, when administered

to a subject for treating a disease state, is sufficient to effect such treatment for the disease

state. The “therapeutically effective amount” will vary depending on the conpound, disease



10 rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive
pulmonary disease, airways hyper-responsiveness, septic shock, glomerulonephritis, irritable bowel
disease, and CYBHAYY¥84se. The disease may be a pain condition, suERHEEHAHHAERory pain;
surgical pain; visceral pain; dental pain; premenstrual pain; central pain; pain due to bums; migraine or
cluster headaches; 15 nerve injury; neuritis; neuraldfs; poisoning; ischemic injury; interstitial cystitis;
cancer pain; vis@ale peirasitict@l; hactecidl nféctibseapostated ratie anjlmizor paiittasbeiated with irritable

bowe! syndrong, Thelisasg ke anesaiaion:USIdet. s anshioniahaigctive pumonary

disorder (COPD), asthma, or bronchospasm, or a gastrointestinal (GI) dis r such as Irritable Bowel

20 Syndrome (IBEPAREHHIIEHAERIST Bfé¥ase (1BD), biliary colic and other biller)/ disorders, renal
colic, diarrheaTemimaitiBS dpfaiad absatiaie dihuih dSlidistensidiwhthefliseg seamay.bie diabetes.

Representafive,compaunds IR AGCORIANGE Wit e m%@ggﬁaefe%%%f}ggﬁr?emﬁgwn in Table 1,

together with p1050 values for P2X7. 25TABLE! Structure Name pKi
4-(3-Fluoro-phBAiTs. s3bmes i sderied sy i i fihe-3 -carboxylic acid (2
-methy1-5-pyriGldagd e ybramide 6. 088 st MNhGtNeGHH -~ -3'- H3*H N

(S)-4-(4-Fluoro-phenyl)-6-9x0-1,4,3, & ieiAY A PHEdINg -3:CarD ROMEAE Srfiomé JrR:
7 disease state not to develop in a subject that may be exposed to or predisposed
10 to the disease state, but does not yet experience or display symptoms of the
disease state.
(iD) inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or
(iii)  relieving the disease state , i.¢., causing temporary or permanent
15 regression of the disease state or its clinical symptoms.

LI 7

The terms “ireating”, “contacting” and “reacting” when referring to a chemical reaction
means adding or mixing two or more reagents under appropriate conditions to produce the
indicated and/or the desired product. It should be appreciated that the reaction which
produces the indicated and/or the desired product may not necessarily result directly from the

20 combination of two reagents which were initially added, i.e., 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 product.
Nomenclature and Structures

In general, the nomenciature used in this Application is based on AUTONOM ™ v.4.0, 2

25  Beilstein Institute computerized system for the generation of TUPAC systematic
nomenclature. Chemical structares shown herein were prepared using ISIS® version 2.2.
Any open valency appearing on a carbon, oxygen sulfor or nitrogen atom in the structures
herein indicates the presence of a hydrogen atom uniless indicated otherwise. Where a
nitrogen-containing heteroaryl ring is shown with an open valency on a nitrogen atom, and

30 variables such as R®, R® or R® are shown on the heteroaryl ring, such variables may be bound
or joined to the open valency nitrogen. Where a chiral center exists in a structure but no

specific stereochemistry is shown for the chiral center, both enantiomers associated with the



OH {5-[1-(2-hydroxy-ethy0-5-methy1-1H- pyrazol-3-y11-2-methyl-phenyl} -amide CHNO HisN
(S)-4-(4-Fluorg:p

-methyl1-5-(2-metly f2 -tetrazol-5 - ylyphenyl]-amide

LA

10

15

20

25

.14 -

-(p/-axo-l,4,5,6- tetrahydro-pyridine-3-carboxyli

N-N\ CH, %S%PZO(%%J%W 0 [2

chiral center are encompassed by the structure. Where a structure shown herein may exist in

multiple tautomeric forms, all such tautomers are encompassed by the structure.

All patents and publications identified herein are incorporated herein by reference m their

entirety.

In another embodiment, the invention provides compounds of the formula I;

or pharmaceutically acceptable salts thereof,

wherein;

misQorl;

nisforl;

pis from 0 1o 4;

gisQorl;

R'is:

R%is:

R?is:

hydrogen,

Cigalkyl;

hydroxy-Ci.calkyl;
Cysatkoxy-Cygalkyl; or
hydroxy Cygalkoxy-C salkyl;

optionatly substituted aryl;
optionally substituted heteroaryl;
Cs.geveloalkyl; or

Cyalicyl; and

hydrogen;
Cyeaticyt;
alkylcarbonylalkyi; or



ON (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid  7.715/ [5
-(1,5-dimethy1-1H-pyrazol-3-3,0-2- methyl-phenylpamide N/ H,C NO CH H

WO 2010/072607 PCT/EPZ009/06 7060
-15-
alkoxycarbonylaikyl;
R* and R® each independently is:
hydrogen; or
Crsalkyl;

5 R%is independently: halo; Cy.¢alkyl; Cy.ealkoxy; halo-Cigalkyl; halo-Cysalkoxy; Cj.
salkylsulfonyl; Cialkylsulfanyl; Cyalkylsulfinyl; phenyisulfonyl wherein the phenyl
portion is optionally substituted with Cyealkyl; nitrile; hydroxy; C;_salkylcarbonyl;
aminocarbonyl; Ci_galkoxycarbonyl; Cs salkoxycarbonyl-Cigalkoxy;
hydroxycarbonyl; hydroxycarbonyl-Cy_salkoxy; C.salkylaminocarbonyl-C; salkoxy;

10 Cialkoxy-Ciealkoxy; hydroxy-Ciealkoxy; Ci.ealkylamino-Ci.satkoxy; C;.
salkylsulfony-Ci.glalkoxy; hydroxy-Ci.ealkyl; Ciscyeloalkyl-Cy salkoxy; amino;
amino-Cy.salkyl; Crealkenyl; Cysalkynyl; morpholinyl; morpholinyl-Cy salicyt;
piperazinyl; piperidinyloxy, aminocarbonyl-C;_ealkoxy; C; salkoxyamino-C salkyl;
hydroxy-C;_galkylamino-Cy.alkyl; Cy.galkoxycarbonylamino-C,galkyl; C;.

15 salkylcarbonylamino-Cysalkyl; Cysalkylaminocarbonyl; Cy salkoxycarbonylC galkyl,
Cy.ealkylaminocarbonyl-Cy.ealkyl; Ci.ealkylamino-C, salkyl; hydroxycarbonyl-C,.
salkyl; hydroxy Cj_salkoxy- Cyqalkyl; or nitro; or two adjacent substituents may form
a Cy.qalkylenedioxy or halo-Cyalkylenedioxy; and
A is afive or six membered heteroaryl ring that is optionally substituted.

20 In certain embodiments of formula L mis Q.

In certain embodiments of formula I, n is 0,
In certain embodiments of formula I, p is from 0 to 3.
In certain embodiments of formula I, p is from 0 to 2.
In ¢ertain embodiments of formula L pis 1 or 2.
25 In certain embodiments of formula I, pis 1.
In certain embodiments of formula 1, p is 2.
In certain embodiments of formula 1, g is 0.
In certain embodiments of formula 1, q is 1.
In certain embodiments of formula I, R’ is hydrogen.
30 In certain embodiments of formula I, R' is C;_galkyl.
In certain embodiments of formula 1, R' is methyl.
In certain embodiments of formula I, R is hydroxy-C;.salkyl.
In certain embodiments of formula I, R' is C)_salkoxy-C.galkyl.



N (S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6- 01 tetrahydro-pyridine-3-carboxylic acid 7.745 N./N
[2-methyl-5-(1H-pyrazol-3 -y1)-phenyllamide NH - NO

WO 2010/072607 PCE/EP2009/067060
-16 -

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

In certain embodiments of formula I, R* is Crealkyl. In specific embodiments R? may be Ci.¢

branched alkyl.

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

5 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: hale; Ci.
salkyl; Cigalkoxy; halo-Ciealkyl; halo-Ciealkoxy; Ciealkylsulfonyl; Cigalkyisulfanyl; C;.
salkylsulfinyl; phenylsulfonyl wherein the phenyl portion is optionally substituted with C,.
salkyl; nitrile; hydroxy, C;.galkylcarbonyl; aminocarbonyl; Ciealkoxycarbonyl; C;.

16 ealkoxyearbonyi-Ci.salkoxy; hydroxycarbonyl; hydroxycarbonyl-Ci_¢alkoxy; Ci.
salkylaminocarbonyl-C ealkoxy; C; galkoxy-Cisalkoxy; hydroxy-C)galkoxy; C;.
galikylamino-Cyealkoxy; Crealkylsulfony-Ciglalkoxy; hydroxy-Cisalkyl; Cascycloalkyl-C).
calkoxy; amino; amino-C; galkyl; C).salkenyl; Cjsalkkynyl; morpholinyl; morpholinyl-C;.
calkyl; piperazinyl; piperidinyloxy; aminocarbonyl-C, qalkoxy; Cisalkoxyamino-Cigalkyl;

15 hydroxy-C,.ealkylamino-C.galkyl; Cysalkoxycarbonylamino-Cisalkyl; Ci.
calkylearbonylamino-C i galkyl; C;palkylammocarbonyl; CygatkoxycarbonylCyqalkyl; Cy.
callylaminocarbonyl-C .galkyl; Cigalkylamino-Cy.galkyl; hydroxycarbonyl-C galkyl; or
nitro; or two adjacent substituents may form a Cj.alkylenedioxy or halo-Cy.qalkylenedioxy.
In certain embodiments of formula I, R? is phenyl optionally substituted once or twicewith a

20 substituent or substituents each independently selected from: fluoro; chloro; brome; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; diffnoromethoxy; methanesulfonyl;
methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl;
methoxycarbonyl; methoxycarbonylmethoxy; carboxy; hydroxycarbonylmethoxy;
methylaminocarbonylmethoxy; methoxyethoxy; hvdroxyethoxy; methylaminoethoxy;

25 methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or
nitro; o1 two édjacent substituents may form methylenedioxy, ethylenedioxy or
difluoromethylenedioxy.

In certain embodiments of formula I, R? is phenyl optionally substitated onece or twice with
a substituent or substients each independently selected from: halo; Cygalkyl; C)ealkoxy;

30 hbalo-C.ealkyi; halo-Cygalkoxy, Cyealkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy,
alkylsulfonylalkoxy; hydroxyalkyl; or Ca.ecycloalkyl-Ciealkoxy,

In certain embodiments of formula I, R? is pheny! optionally substituted once or twice with a

substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;



H H N (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
(NS):4-([§-Qjé?§§ﬁe%3%§é§]gL§Y{ I?A?S?Gﬁétrgﬂsgyg-[?;r]il((jji?]e?3lj|éarbofyzlic gg%%lgﬂ%%%ﬁo ’
-hydroxy-propyl)-5-methy1-1Hpyrazol-3-y1]-2-me_tfp;l:phenyll -amide
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difiuoromethoxy; methanesulfonyl; nitrile;
methoxyethoxy; hydroxyethoxy, hydroxymethyl; hydroxyethyl; or cyclopropyimethoxy.
In certain embodiments of formula 1, R? is phenyl optionally substituted once or twice with a
substituent or substituents each independently selected from: fluoro; chloro; bromo; methyi;
5 ethyl; methoxy; ethoxy, trifluoromethyi; difluoromethoxy; nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; bydroxyethyl; 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; methyi; methoxy; trifluoromethyl;
difluoromethoxy; nitrile; or methanesulfonyl.

10 In certain embodiments of formuia 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 pheny! substituted once or twice with fluoro.

In certain embodiments of formula I, R? is: phenyl; 4-fluoro-phenyl; 3-fluore-phenyl; 2-
fluoro-phenyl; 2-chloro-phenyl; 3,4-difluoro-phenyl; 3,5-diffuoro-phenyl; 3-methyl-phenyl;

15 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 1, R% is 3-fluoro-phenyl.
20 In certain embodiments of formula 1, R? is 3,4-difluoro-phenyl.
In certain embodiments of fornmuia I R?, R* and R are hydrogen.
In certain embodiments of formula I, R, R*, R® and R are hydrogen.
In certain embodiments of formuia I, R is hydrogen.
In certain embodiments of forméla I, R* is hydrogen.

25 In certain embodiments of formula I, R® is hydrogen.

In certain embodiments of formula I, each R is independently: halo; Ciealkyl; Cigalkoxy;
halo-Ciealleyl; haio-Cisalkoxy; Cigalkylsulfonyl; Ciealkylsulfanyl; Cy galkylsulfinyl;
phenylsulfonyl wherein the phenyl portion is optionaily substituted with Cyealkyl; nitrile;
hydroxy; Cisalkylcarbonyl; aminocarbonyl; Csatkoxycarbonyl; C;.salkoxycarbonyl-C;.

30 salkoxy; hydroxycarbonyl; hyvdroxycarbonyl-Cisalkoxy; C; ealkylaminocarbonyl-Cygalkoxy;
Cisalkoxy-C;salkoxy; hydroxy-Csalkoxy; Cr.aalkylamino-Ciealkoxy; Cisatkylsutfony-Cy.
slalkoxy; hydroxy-Ci.salkyl; Cagscycloalkyl-Chealkoxy; amino; amino-Ci.galkyl; Csalkenyl;
Crealkynyl; morpholinyl; morpholinyl-C, galkyl; piperazinyi; piperidinyvioxy;

7.07 --"



7.643 HO)._.i CHHINA40/ NCH, (S)-4-(4 -Fluoro-pheny1)-6-oxo-1,4,5,6- tetrahydro-pyridine-3
-carboxylic acid [5 -(2-isobuty1-2H-pyrazol-3-y1)-2- methyl-phenyl]-amide 6.367 FC XIS N=N CH
N/ (S)-4-(4-FINSH EHEM)-6-0x0-1,4,5,6 tetrahydro-pyridine-3-carboxy A& /067060
-methyl1-5-(1-methyl-1 H-tetrazol-5.- y1)-phenyl]-amide 6.176 7 10 IP N CH H N N CH,
(S)-4-(4-Fluoro-phenyl)-6-ox 0-1,4,5,6- tetrahydro-py#idine-3-carboxylic acid
[2-methyl-5-(6-amethydripyrythiii-alyky: PhedlckivanmdeC8:853; hydroxy-Ci.calkylamino-Cy.galkyl;

Ci.salkoxycarbonylamino-Cysalkyl; Cy_galkylcarbonylamino-Crealkyl; Ci

salkylaminocarbonyl; C;_salkoxycarbonylCisalkyl, C, salkylaminocarbonyl-Csalkyl; C..

salkylamino-C,.salkyl; hydroxycarbonyi-C,.salkyl; hydroxy C;galkoxy- Crealkyl; or nitro; or

5 two adjacent substituents may form a Cy..alkylenedioxy or halo-Cy,alkylenedioxy.

I certain embodiments of formula 1, each R is independently: fluoro; chlore; bromo; iodo;

methyl; ethyl; methoxy; ethoxy; trifluoromethyi; difluoromethoxy; trifiuoromethoxy;

methanesulfonyl; methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl;

aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;

10 hydroxycarbonyimethoxy; methylaminocarbonylmethoxy, methoxyethoxy; hydroxyethoxy;
methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl;
cyclopropylmethoxy, amino; or nitro; morpholinyl; N.N-dimethylaminocarbonylmethoxy;
boc-piperazinyl; N-(2-methoxyethyl)-N-methylaminomethyl; N,N-dimethylaminomethyf;
aminomethyl; boc-aminomethyl;methylcarbonylaminomethyl; N, N-di-(2-hydroxyethyl)-

15  aminomethyl; morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;
piperidinyloxy; tert-butexycarbonylmethyl; N, N-dimethylaminocarbonylmethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form
methylenedioxy, ethylenedioxy or difluoromethylenedioxy.

In certain embodiments of formula I each R® is independently: halo; Cy.salkyl; Cy.ealkoxy;

20 halo-Cyealkyl; halo-Cygalkoxy; Cyealkylsulfonyl; nitrile; Cisalkoxy-Cysalkoxy; hydroxy-C;.
salkoxy; C.salkylsulfonyl-C.¢alkoxy; hydroxy-C,.ealkyl; hydroxy-Ci.salkylamino; C;.
salkylenedioxy; or Ciscycloalkyl-Crsalkoxy.

In certain embodiments of formula I, R' is phenyi substitited one, two, three or four times
with a subst_ituent or substimz_enfs each independently selected from: fluore; chioro; bromo;

25 iodo; methyl; ethyl; methoxy; ethoxy, trifluoromethyl; diffnoromethoxy; methanesulfonyl;
nitrile; methoxyethoxy; hydroxyethoxy, hydroxymethyl; hydroxyethyl, hydroxypropoxy;
methylenedioxy; or ethylenedioxy.

In certain embodiments of formula I, R' is phenyl substituted at the two position with halo or
Cygalkyl, and substituted one or two additional times with a substituent or substituents each

30 independently selected from: halo; Cy.ealkyl; Cyiealkoxy; halo-Cy.alkyl; halo-C; salkoxy; C;.
salkylsulfonyl; nitrile; C;¢alkoxy-Ci.ealkoxy; hydroxy-Ciealkoxy; Cy.salkylsulfonyl-C,.
salkoxy; hydroxy-Ciealkyl; hydroxy-Cisalkylamino; Ciqalkylenedioxy; or Csscycioalkyl-
Crgalkoxy.



11 101\CH N HI N 8 (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid (2
-methy1-5- pyrazol 1-yl- phenyl) -amide 7.763 -33-12 CHHN/
(S)-4-(4-FluordYHEM % x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic &§d/EP2005/067060

{5-[2-(2-hydroxy-ethyl)-5-methy1-2Hpyrazol-3- y1] 2 methyl phenyl-.1 -amide 6.913 N H3CHO

HO/-NN-CHHNN

HY

i5

30

In certain embodiments of formula I, each R® is independently: halo; Cy.galkyl; C.¢alkoxy;

halo-C,salkyl; halo-Cysalkoxy; Cigalkylsulfonyt; nitrile; Cisalkoxy-Cisalkoxy; hydroxy-C.

salkoxy; Crealkylsulfonyl-Cysalkoxy; hydroxy-Cealkyl; hydroxy-Cy.ealkylamino; Cy.
ralkylenedioxy; or Cy.geycloalkyl-Cy_gatkoxy.

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

In certain embodiments of formula I, R’ is phenyl substitnted two or three times with
substituents each independently selected from: fluoro; chloro; bromo; methyl; and methoxy.
In certain embodiments of formula I, each R® is independently: fluoro; chloro; bromo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

In ¢ertain embodiments of formula I, each R is independently: hydrogen; halo; ethyl; or
methyl.

In certain embodiments of formula 1, each R® is independently: halo; or Cjgalkyl.

In certain embodiments of formula I, each R® is independently: chloro; or methyl.

In certain embodiments of formula I, p is 1 and R is halo or C;.galkyl.

In certain embodiments of formula T, p is 1 and R® is chloro or methyl,

In certain embodiments of formula 1, p is 1 and R® is halo.

In certain embodiments of formula I, p is 1 and R® is Crealkyt.

In certain embodiments of formula I, p is 1 and R®is chioro.

In certain embodiments of formula I p is 1 and R® is methyl.

In certain embodiments of formula I, p is 1 and R is ethyl,

In certain embodiments of formula I, p is 2, one of R® is Ci.¢alkyl, and the other is chloro.
In certain embodiments of formula I, p is 2, one of R®is methyl, and the other is haié.

In certain embodiments of formula I, p is 2, one of R® is ethyl, and the other is haio.

In certain embodiments of formula I, p is 1 and R® is halo or Cisalkyl at the 2- position.
In certain embodiments of formula I, p is 1 and R® is chloro or methyl at the 2- position.
In certain embodiments of formula T, p is 1 and R is halo at the 2- position.

In certain embodiments-of formula I, p is 1 and R®is Cr.sallcyl at the 2- position.

In certain embodiments of formula L, p is 1 and R® is chiloro at the 2- position,

In certain embodiments of formula I, p is | and R is methyl at the 2- position.

13



oa (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
[2-methy1-5-(2-methyl-2H-pyrazol-3- y1)-plienylkamide 7.033 14 CHNV NH/ NO
(S)-4-(4-Fluord¥FraHyiy28%xo-1,4,5,6- tetrahydro-pyridine-3-carboxylic G BASE @2 H-pyrazol-3
-y1)-2 -methyl-phenyl]-amide 6.913 -N 15 HsC ,C CH,op N, NH/
(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyfidine-3-carboxylic acid [5
-(4,5-dimethy1:2tspyrazdbEmpdd 2 forethyEphanyfivanide 7nl@nbeld heteroary! selected from:

pytrolyl; pyrazolyl; imidazolyl, pyrrolidinyl, triazolyl; tetrazolyl; oxazolyl; isoxazolyl;
thiazolyl; isothiazolyl; thiadiazolyl; oxadiazolyl; oxazolidinyl; pyridinyl; morpholinyl,
pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted.

5 In certain embodiments of formula 1, A is a five- or six- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; friazolyl; oxazolyl; isoxazolyl; thiazotyl; isothiazolyl; thiadiazolyl;
oxadiazolyl; oxazolidinyl; pyridinyl; pyrimidinyl; pyrazinyi; pyridazinyl; or triazinyl, each
optionally substituted.

10 In certain embodiments of formula I, A is a five- membered heteroary! selected from:
pyrrolyl, pyrazolyl: triazolyl; oxazolyl; isoxazolyl; thiazolyl; isothiazolyl; thiadiazolyl;
oxadiazolyl; or oxazolidinyl, cach optionally substituted.

In certain embodiments of formula I, A is a six-membered heteroaryl selected from:
pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted.

15 In certain embodiments of formula I, A is a five- or six- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; isoxazolyl; oxadiazolyl; oxazolidinyl; pyridinyt; pyrimidinyl;
pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted.

In certain embodiments of formula I, A is a five- or six- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl, isoxazolyl; oxadiazolyl; oxazolidinyl; pyridinyl; or triazinyl,

20  cach optionally substituted.

In certain embodiments of formula I, A is a five- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; isoxazolyl; oxadiazolyl; or oxazolidinyl, each optionally
substituted,

In certain embodiments of formula I, A is a six-membered heteroaryl selected from:

25 pyridinyt; triazinyl, pyrimidinyl; pyrazinyl; or pyridazinyl; cach optionally substituted.

In certain embodiments of formula I, A is a six-membered heteroaryl selected from: pyridinyl
or friazinyl each optionally substituted.
In certain embodiments of formula I, A is optionally substituted pyrazolyl.
In certain embodiments of formula 1, A is optionally substituted [1,2,4]triazin-2-yl,
30 In certain embodiments of formula I, A is optionally substituted pyrimidinyl.
In certain embodiments of formula I, A is optionally substituted pyrazinyi.
In certain embodiments of formula I, A is optionally substituted pyridazinyl.
In certain embodiments of forrmula 1, A is optionally substitated pyridinyl,



16 N CH'H ON O ,NO N y NHF 0 0 (S)-4-(4-Fluoro-pheny1)-6-oxo-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid [5-(3,5-dioxo-4,5-dihydro-3H-

[1,2,4]triazin-2¥2 FAMREHYI-phenyllamide 7.23 -34-17 5N N/ PCT/EP2009/067060
(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
[3-(5-ethy1-111-pyrazol-3-y1)-phenyl]- amide 6.073INH,CH 18HNO/N O
(S)-4-(4- FIuoro&pdsmayﬂenﬁymﬁzeﬂnélosﬁmw@hma@tmﬂddjmﬁtﬁaeb@myﬁ@ﬁpid [3-0

,5-dimethy1- 1|_]|n%¥r%12nor!=, SbX&&llgl r})fl ALl aqu5157 2, 4ltriazin-2-yl optionally substituied once or

15

20

30

twice with oxo and once with atkyl or hydroxyalkyl,

In certain embodiments of formula 1, A is 3,5-dioxo-4,5-dihydro-{1,2 4]triazin-2-yl
optionally substituted with C;salkyl.

In certain embodiments of formula 1, A is pyrazoly! optionally substituted once or twice with
Cigalkyl; hydroxy Cyealkoxy- Crealkyl; or hydroxy-C, satkyl.

In certain embodiments of formula I, A is optionally substituted one, two or three times with
a group or groups each independently selected from: C¢alkyl; Ci.alkoxy; hydroxy-Cye.
alkyl; Cy.salkoxy-Cy¢.alkyl; haio; halo-Crealkyl; Cy.g.alkylsulfonyl-Cygalkyl; Cy4
alkylsulfanyl-C;.¢ alkyl; hydroxy Crsalkoxy- Crsalkyl; Cisalkoxycarbonyl-Cyealkyl; Cs.
scycloalkyl; hydroxycarbonyl-Cygalkyl; amino-C salkylaminocarbonyl-Cy ealkyl; or oxo.

In certain embodiments of formula I, A is optionally substituted one, two or three times with
a group or groups each independently selected from: Cy.g.alkyl; hydroxy-C;ealkyl; Cie.
alkoxy-C;s.alkyl; halo; halo-Cy.calkyl; Cisalkylsulfonyl-Cig.alkyl; Cyealkylsulfanyl-C ¢
alkyl; hydroxy C.salkoxy- Cygalkyl; or oxo

In certain embodiments of formula I, A is optionally substituted one, two or three times with
& group or groups each independently selected from: Ci.alkyl; hydroxy-Ci.ealkyl; hydroxy
Cisatkoxy-Ciealkyl ; or oxo.

In certain embodiments of formula I, A is optionally substituted one or two times with a
group or groups each independently selected from: Crealkyl; hydroxy-Cie.alkyl; Cie
alkoxy-C;¢.alkyl; halo; halo-C . alkyl; hydroxy C,salkoxy-Cisalkyl; or oxo.

In certain embodiments of formuia I, A is optionaliy substituted one or two times with a
group ot groups ¢ach independently selected from: methyl; ethyl; propyl; 2-hydroxyethyl; 2-
hydroxy-propyl; isobutyl; oxo; or 2,3-dihydroxy-propyl.

In certain embodiments of formula T, A is optionally substituted one or two times with a
group or groups cach independently selected from: methyl; ethyl; propyl; 2-hvdroxyethyl; 2-
hydroxy-propyl; isobutyl; oxo; 2,3-dihydroxy-propyl; ethoxycarbonylmethyl; 2-hydroxy-3-
methoxy-propyl; carboxymethyl; methoxy; 2-(dimethylamino)-ethyl-aminocarbonylmethyl;
or 2-acetoxy-3-methoxy-propyl.



N'CH, 19HO1N/ F (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
{5414(R)-2,3-dihydroxy-propy1)-5- methyl-1 H-pyrazol1-3-y11-2-merhylphenyl} -amide 7.423 OH
H,CN\ me OHVO B HN /7 Nc3  (S)-4-(4-Fluoro-phenyl)-6-0xo-1,4,5EEF/EP2605/067060
tetrahydro-pyridine-3-carboxylic acid [3-(2,5-dimethy1-2H-pyrazol-3-y1)- phenyl]-amide 531 N H,C
21 -22 -

In certain embodiments of formula I, A is optionally substituted one or two times with a

group or groups each independently selected from: methyl; ethyl; propyl; 2-hydroxyethyl; 2-

hydroxy-propyl; oxo; 2,3-dihydroxy-propyl; or 2-hydroxy-3-methoxy-propyl.

in certain embodiments of formula I, A is substituted one or two times with a group or groups
5 each independently selected from: methyl; ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl;

isobutyl; oxo; or 2,3-dihydroxy-propyi.

In certain ernbodiments of formula I, A is substituted with methyl, and is optionally

substituted with one additional group selected from: methyl; ethyl; propyl; 2-hydroxyethyl; 2-

hydroxy-propyl; isobutyl; oxo; or 2,3-diliydroxy-propyl.

10 In certain embodiments of formula I, A is a six-membered heteroaryl selected from:
pyridinyl; triazinyl, pyrimidinyl; pyrazinyl; or pyridazinyt; each optionally substituted once
or twice with methyl; ethyl; propyl; 2-hydroxyethyi; 2-hydroxy-propyl; oxo; 2,3-dihydroxy-
propyl; or 2-hvdroxy-3-methoxy-propyl.

In certain embodiments of formula I, A is pyrazolyl optionally substituted once or twice with

15 methyl; ethyl; propyl; 2-kydroxyethyl; 2-hydroxy-propyl; 2,3-dihydroxy-propyl; or 2-
hydroxy-3-methoxy-propyl.

In certain embodiments of formula I, A is a five- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; isoxazolyl; oxadiazolyl; or oxazolidinyl, each optionally
substituted once or twice with methyl; ethyl; propyl; 2-hydroxyethyl; 2-hydéroxy-propyl; 2,3~

20 dibydvoxy-propyl; or 2-hydroxy-3-methoxy-propyi.

In certain embodiments of formmula I, A is: pyrrol-1-yl; 1-(2-hydroxy-ethyl) S-methyl-1H-
pyrazol-3-vl; 2-methyl-2H-tetrazol-5-yl; 1,3-dimethyl-1 Hpyrazol-3-yl; 1 H-pyrazol-3-yl; 5-methyl-
pyridin-2-yl; 1-(2-hydroxy-propyl)-5-methyl-1 H-pyrazol-3-yL 2-isobutyl-2H-pyrazol-3-yl; 1-methyi-
1 H-tetrazol-5-yl; 6-methyl-pyridm-3-yl; pyrazoi-1-vl; 2-(2-hydroxy-ethyl)-5-methyl-2 H-pyrazol-3-y];

25 2-methyl-2H-pyrazol-3-yl; S-ethyl-2H-pyrazol-3-yl; 4,5-dimethyl-2H-pyrazol-3-yl; 3,5-dioxo-4,5-
dibydro-3H-[1,2 4ltriazin-2-yl; S-ethyl-1H-pyrazol-3-yl 1-((R}-2,3-dihydroxy-propyl}-5-methyl-1H-
pyrazol-3-yl; 2.5-dimethyl-2 H-pyrazol-3-yl; S-methyl-1 H-pyrazol-3-yL S-methyi-1H-{1,2 4]iriazol-3-
vk 1,5-dimethyl-1H-[1,2,4}triazo}-3-y1; 3 methyl-isoxazol-5-yl 3-methyl-[1,2 4)triazol-1-y; 4- |
methyi-[1,2,3]triazol-1-y1; 4-methyl-pyrazol-1-yl; 5-methyl-[1,3,4]oxadiazol-2-vl; 2-propyl-2H-

30 pyrazol-3-yL 4.5-dimethyl-4H-{1.2,4)triazol-3-y1; 2-ox0-oxazolidin-3 -yimethyi; 4-methyl-3,5-dioxo-
4,5-dihydro-34-[1,2, 4 )triazin-2-y1; 4-(2-hydroxy-ethyl}-3,5-dioxo-4,5-dihydro-34-{1,2 4)thazin-2-yl;
S-methyl-isoxazol-3-yl; 1-(2-methoxy-ethyl)-5-methyl- 1 H-pyrazol-3-yl; pyrazin-2-yl; 6-methyi-
pyridazin-3-yl; 5-methyl-pyrazin-2-yl; pyrrolidin-1-yl; morpholin-4-y1; 4-(2-methoxy-ethyl)-3-
methyl-4H-[1,2 4]triazo}-3-y]; 4-methyl-imidazol-1-vL 1-(ethoxycarbonyimethyl)-5-methyl-1 H-



CH,HNON 3/-N O (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
[5-(2,5-dimethy1-2H-pyrazol-3-y1)-2- methyl-phenyl]-amide 6.525 -35-22CHHNIH
(S)-4-(3-FluordYBrREINPT$8T0x0-1,4,5,6- tetrahydro-pyridinc-3-carboxylic EifEP2009/067060
[2-methy1-5-(5-methyl-1H-pyrazol-3- y1)-phenyllamide 7.75 NHSCH 23 HI1110NN)\ jNO
(S)-4-(4-Fluoro-pheny1)-6-oxo-1,4,5,6- tetrahydro=@yridine-3-carboxylic acid
[2-methy1-5-(pymathy 3k bitiyRid Disinpatndrly-pheaytiiantidedinH, @ -chloro-3-0x0-2,3-dihydro-

pyridazin-4-y1; 3-0x0-2,3-dihydro-pyridazin-4-yl; thiazol-4-yl; 2-methyl-thiazol-4-yl; pyridin-4-v1; 4-

ethyl-5-methyl-47-[1,2 4]triazol-3-yl; 1-((S)}-2,3-dibydroxy-propyl}-5-methyl-1 H-pyrazol-3-y1; 5-

cyclopropyl-1H-pyrazol-3-yi; 1-methyl-1H-pyrazol-3-y} [1,2 4)triazol-4-yl; 142-hydroxy-ethyl)-5-

5 methyl-1 H-pyrazol-3-yl; 2-methyl-3-ox0-2,3-dihydro-pyridazin-4-yl; 3-ox0-2,3-dihydro-pyridazin-4-

yL 1{(R)-2-hydroxy-propyl)-5-methyl-1#-pyrazol-3-yl; 1-((S)-2-hydroxy-propyl)-S-methyl-1H-

pyrazol-3-yl; 1-({R }-2-hydroxy-3-methoxy-propyl)-5-methyl-1 H-pyrazol-3-yl; 1-({S)-2-hvdroxy-3-

methoxy-propyl)-5-methyl- 1 --pyrazol-3-y1; 4-((R}-2-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-

dihydro-3#-[1,2 4]trtazin-2-yt; 3-methyl-6-oxo-6 H-pyridazin-1-yL 6-methyl-pyrazin-2-yl; 4-methyl-

10 pyrimidin-2-y% 6-ox0-1,6-dihydro-pyrazin-2-yl; 5-methyl-1 -(hydroxycarbonylmethyl)-1 H-pyrazol-3-
yL 1-(2-hydroxy-ethyl)-1 H-pyrazol-3-yL; 6-ox0-6H-pyridazin-1 -yl 2-2-hydroxy-ethyD)-3-0x0-2 3~
dihydro-pyridazin-4-yl; 1-methyl-6-0x0-1,6-dihydro-pyridazin-3-yl; 6-0x0-1,6-dihydro-pyridazin-3-
yL; S-triflucromethyl-1 H-pyrazol-3-yl; 2-((R}-2-hydroxy-3-methoxy-propyl)-3-0x0-2,3-dihydro-
pyridazin-4-yl; 2-((8)-2-hydroxy-3-methoxy-propyl)-3-ox 0-2,3-dihydro-pyridazin-4-vE 1-(2-

15 hydroxy-ethyl)-5-trifluoromethyl-1 H-pyrazol-3-yl; 2-ox0-1,2-dibydro-pyridin-3-yl, 6-methoxy-
pyridazin-3-y}; 1-{(2-dimethylamino-ethylcarbamoyl)-methyl}-5-methyl-1 H-pyrazol-3-y]; 1-methy}
2-0x0~1 2-dihydro-pyridin-3-yl; 1-(2-hydroxy-ethyl)}-6-0x0-1,6-dihydro-pyridazin-3-yl; 5-methy-2-
ox¢-2H-pyridin-1-yL; 3-0x0-2 3-dikydro-pyridazin-d-y1; 2 4-dioxo-3,4-dihydro-2H-pyrimidin-{-y1; 1-
{(R)-2-hydroxy-3-methoxy-propyl}-6-oxo-1,6-dihydro-pyridazin-3-yl; 1-((S)-2-hydroxy-3-methoxy-

20 propyl)-6-ox0-1,6-dihydro-pyridazin-3-yl; 5-methyl-2,4-dioxo-3 4-dihydro-2H-pyrimidin-1 -yI; 4-
ethyl-3,5-dioxo-4,5~dihydro-3H-[1,2 4]irtazin-2-y}; 3-methyl-2, 4-dioxo-3,4-dihvdro-2H-pyrimidin-1-
vl; 4-methyl-6-oxo-6H-pyridazin-1-yL 1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl; 1-methyl-2-0x0-1,2-
dibydro-pyridin-4-yL; 1-((R)-2-hydroxy-3-methoxy-propyl)-2-oxo-1,2-dihydro-pyridin-3-yL or 1-(2-
acetoxy-3-methoxy)-propyl-3,5-dioxo-4,5-dihydro-3/-{1,2 4liriazin-2-yl.

25  In certain embodiments of formula I, A is: 1-(2-hydroxy-ethyl)-5-methyl-1L H-pyrazol-3-yl; 3,5~
dioxo-4,5-dirydro-3H-[1,2 4ltwiazin-2-yl; S-methyl-1Hpyrazol-3-yl; 4-methyl-3_5-dioxo-4,5-
dihydro-3£-[1,2 Altriazin-2-yl; 4-(2-hydroxy-ethyl}-3.5-dioxo-4,5-dihydro-3H-[1,2, 41triazin-2-vL 3-
0x0-2,3-dinydro-pyridazin-4-yl; 2-methyl-3-ox0-2,3-dibydro-pyridazin-4-yl; 3-0x0-2,3-dihydro-
pyridazin-4-yl; 1-{(R)-2-hydroxy-3-methoxy-propyl)-5-methyl-1 H-pyrazol}-3-yl; 1-((S)-2-hydroxy-3-

30 methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 4-((R)-2-hydroxy-3-methoxy-propyl)-2,5-dioxo-4,5-
dihydro-3#-[1,2 4)triazin-2-yl; 1-(2-hydroxy-ethyl)-1 H-pyrazol-3-yl; 2-(2-hydroxy-ethyl}-3-0x0-2 3~
dihydro-pyridazin-4-yl; 2-({R)-2-hydroxy-3-methoxy-propyl)-3-ox0-2,3-dikydro-pyridazin-4-yl; 2,4-
dioxo-3,4-dihydro-2H-pyrimidin-1-yl; or 4-ethyl-3,5-dioxo-4,5-dihydro-3 H-{1,2 4]triazin-2-yl.

In certain embodiments of formula 1, A is pyrrol-1-y1.

35 In certain embodiments of formula I, A is 1-(2-bydroxy-ethyl)-5-methyl-1 H-pyrazol-3-yl.



24CHHONNIiINO (S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid

[5-(1,5-dimethy1-11141,2 4]triazol-3-y1)- 2-methyl-phenyl]-amide H3C'CH, 25CIHONHNO

(S)-4-(4-Fluord*Bréifi§e8Ioxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic BETJEP2009/067060

[2-chloro-5-(1,5-dimethy1-1H-pyrazol-3- y1)-phenyli-amide NI, H3CCH3 CHH 265N Z0i-N H3C
- 24 .

In certain embodiments of formula I, A is 2-methyl-2H-tetrazol-5-y1;
In certain embodiments of formula I, A is 1,5-dimethyl-1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 5-methyl-pyridin-2-yl.
5 In certain embodiments of formula I, A is 1-(2-hydroxy-propyl)-5-methyl-1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 2-isobutyl-2H-pyrazol-3-yL
In certain embodiments of formula I, A is 1-methyl-1 H-tetrazol-5-vl.
In certain embodiments of formula 1, A is 6-methyl-pyridin-3-y],
In certain embodiments of formula I, A is pyrazol-1-yL
10 In certain embodiments of formula I, A is 2-(2-hydroxy-ethyl}-5-methyl-2 H-pyrazol-3-y1,
In certain embodiments of formula L, A is 2-methyl-2H-pyrazol-3-yl.
In certain embodiments of formula 1, A is S-ethyl-2H-pyrazol-3-yl.
In certain embodiments of formula I, A is 4,5-dimethyl-2H-pyrazol-3-ylL
In certain embodiments of formula I, A is 3,5-dioxo-4.,5-dihydro-3H-[1,2,4]triazin-2-y1.
15 In certain embodiments of formula I, A is 5-ethyl-1H-pyrazol-3-yL
In certain embodiments of formula I, A is 1-((R)-2,3-dihydroxy-propyl)-5-methyl-1 H-pyrazol-3-
yl.
In certain embodiments of formula I, A is 2,5-dimethyl-2H-pyrazol-3-yL.
In certain embodiments of formula I, A is 5-methyl-1 H-pyrazol-3-yl.
20 In certain embodiments of formula I, A is 5-methyl-1A-[1,2.4]triazod-3-y1.
In certain embodiments of formula I, A is 1,5-dimethyl-1H-[1,2 4}triazo}-3-y1
In certain embodiments of formula 1, A is 3-methyl-isoxazol-5-y1.
In certain embodiments of formula I, A is 3-methyl-[1,2 4 lriazol-1-y1,
In certain embodiments of formula I, A is 4-methyl-[1,2 3 ¥riazo}-i-yl
25  In certain embodiments of formula I, A is 4-methyl-pyrazol-1-yl.
In certain emnbodiments of formula I, A is 5-methyl-[1,3 4Joxadiazol-2-y1.
In certain embodiments of formula I, A is 2-propyl-2H-pyrazol-3-yl.
In certain embodiments of formula I, A is 4,5-dimethyi-44-[1,2,4]triazol-3-v1.
In certain embodiments of formula I, A is 2-oxo-oxazolidin-3-yhmethyl
30 In certain embodiments of formula I, A is 4-methyl-3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yL
In certain embodiments of formula I, A is 4-(2-hydroxy-ethyl)-3,5-dioxo4,5-dihydro-3H-
i1,2 4ltriazm-2-y1.

In certain embodiments of formulza I, A is 5-methyl-isoxazol-3-y1;



(S)-4-(4-Fluoro-pheny1)-6-ox0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(3-methyl-isoxazol-5-y1)- phenyThamide 7.265 - 36 - 27 CH'H N \\N N---k CH, HN O
(S)-4-(4-F1uorBpHEAYHS 0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic BER{EP2009/067060
[2-methy1-5-(3-methyl1-[1,2,4]triazol-1- y1)-phenyll-amide 6.28 28 CHH III N N, )-I1?7 H,C F
(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyfidine-3-carboxylic acid
[2-methy1-5-(4ernethiyl <hb@iBiiriagtbimyibiphenidR amidey 7t 45529641 HMMINWH N 0
(S)-4-(4-FIuorqipgggg%_l)e-}%%gigné&,g%q@xqg%yﬁig ng-3-carboxylic acid
[2 - ethyl > (4131”(];%'[121%/1' -e%%gc?‘cﬁlonlé&t;yojf)f-oggﬁg Y,|]A8;EI;TH -Crlneetiglg-pyridazin%—yl.
In certain embodiments of formula I, A i 5-methyl-pyrazin-2-yl.
5 In certain embodiments of formuia I, A is pyrrolidin-1-yl
In certain embodiments of formula I, A is morpholin-4-yl,
In certain embodiments of formula 1, A is 4-(2-methoxy-ethyl)-S-methyl-4 H-[1,2 41triazol-3-yi.
In certain embodiments of formula I, A is 4-methyl-imidazol-1-yL
In certain embodiments of formula I, A is 1-(ethoxycarbonylmethyl)-3-methyl-1 H-pyrazol-3.yL
10 In certain embodiments of formula I, A is pyrimidin-2-v1.
In certain embodiments of formula I, A is pyrimidin-5-y1.
In certain embodiments of formula I, A is 2-methyl-pyrimidin-4-y1,
In certain embodiments of formuia I, A is 5-chioro-3-ox0-2,3-dihydro-pyridazin-4-y1.
In certain embodiments of formula I, A is 3-ox0-2,3-dihydro-pyridazin-4-yl.
15 In certain embodiments of formula I, A is thiazol-4-yl,
In certain embodiments of formula 1, A is 2-methyl-thiazol-4-yl.
In certain embodiments of formula 1, A is pyridin-4-y1
In certain embodiments of formula I, A is 4-ethyl-5-methyl-4H-[1,2 4 )triazok-3-y1.
In certain embodiments of formula I, A is 1-((S)-2,3-dihydroxy-propyl)-3-methyl-1 H-pyrazol-3-yL
20 In certain embodiments of formula I, A is 5-cyclopropyl-1 H-pyrazol-3 -yl
In certain embodiments of formula I, A is 1-methyl-1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is [1,2,4}riazol-4-y1,
In certain embodiments of formula I, A is 1-(2-hydroxy-ethyl)-5-methyl-1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-y1,
25  In certain embodiments of formula |, A is 3-0x0-2 3-dihydro-pyridazin-4-yl.
In certain embodiments of formmula I, A is 1-4((R)-2-hydroxy-propyl)-5-methyl-1 H-pyrazol-3-yl.
In certain embodiments of formuia I, A is 1(S)-2-hydroxy-propyl)-S-methyl-1 H-pyrazol-3-ylL.
In certain embodiments of formula I, A is 1-((R)-2-hydroxy-3-methoxy-propyl)-5-methyl- 1 H-
pyrazol-3-yl
30 In certain embodiments of formula L, A is 1-((8)-2-hydroxy-3-methoxy-propyl)-5-methyl-1 H-
pyrazo}-3-yl
In certain embodiments of formula I, A is 4-((R)-2-hydroxy-3-methoxy-propyl)-3,5-diox o-4,5-
dirydro-3H-{1,2 4]triazin-2-yl.



CH, B30CHHONONNTt HN 0 (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid [2-methyl-545-methyl-11,3,410xadiazol- 2-y1)-phenyllamide
6.275 -N 3 VEZEMO18H N \i | C I N ,H 0 (S)-4-(4-Fluoro-phenyl)-1-mEEH/EB2009/067060
0x0-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid [2-methy1-5-(5-methy1-
1H-pyrazol-3-y1)-phenyll-amide 7.35 NH,CH  -26-

In certain embodiments of formula 1, A is 3-methyl-6-oxo-6 H-pyridazin-1 -yl

In certain embodiments of formula I, A is 6-methyl-pyrazin-2-yL.
In certain embodiments of formula I, A is 4-methyl-pyrimidin-2-yl.
In certain embodiments of formula I, A is 6-oxo-1 6-dihydro-pyrazin-2-yl.
5 Incertain embodiments of formula I, A is 5-methyl-1-(ydroxycarbonylmethy1)-1H-pyrazol-3-yl.

In certain embodiments of formula I, A is 1-(2-hydroxy-ethyl)-1 H-pyrazol-3-y1.
In certain embodiments of formula 1, A is 6-oxo-6H-pyridazin-1-yl.
In certain embodiments of formuia I, A is 2-(2-hydroxy-ethyl)-3-o0xo-2,3-dihydro-pyridazin-4-yl.
In certain embodiments of formula I, A is 1-methyl-6-ox0-1,6-dihydro-pyridazin-3-y1,

10 In certain embodiments of formula I, A is 6-ox0-1,6-dihydro-pyridazin-3-y1.
In certain embodiments of formula I, A is S+rifluoromethyl-1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 2-{(R)-2-hydroxy-3-methoxy-propyl)-3-0x0-2,3-
dihydro-pyridazin-4-vl,
In certain embodiments of formula I, A is 2-((S)-2-hydroxy-3-methoxy-propyl)-3-0x0-2,3-

15 dihydro-pyridazin-4-yl.
In certain embodiments of formula I, A is 1-(2-hydroxy-ethyl)-5-trifluoromethyl-1 H-pyrazol-3-yi.
In certain embodiments of formula I, A is 2-oxo-1 2-dihydro-pyridin-3-y1.
In certain embodiments of formula I, A is 6-methoxy-pyridazin-3-yl.
In certain embodiments of formula I, A is 1-{(2-dimethylamino-ethykarbamoyl}-methyl]-3-

20 methyl-1H-pyrazol-3-yl
In certain embodiments of formula I, A is 1-methyl-2-oxo-1,2~dihydro-pyridin-3-yl.
In certain embodiments of formula I, A is 1-(2-hydroxy-ethyl)-6-ox0-1,6-dikydro-pyridazin-3-yL.
In certain embodiments of formula I, A is 5-methyl-2-oxo-2 H-pyridin-1-yl.
I certain embodiments of formula I, A is 3-0x0-2 3-dikydro-pyridazin-4-yl.

25 In certain embodiments of fornula I, A is 2,4-dioxo-3,4-dibydro-2 H-pyrimidin-1 -yl
In certain emboditments of formula I, A is I-((R)-2-bydroxy-3-methoxy-propyD-6-0x0-1,6-
dihydro-pyridazin-3-yi,
In certain embodiments of formula 1, A is 1-((S)-2-hydroxy-3-methoxy-propyl)-6-oxo-1,6-
dibydro-pyridazin-3-vl,

30 In certain embodiments of formula I, A is 5-methyl-2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-yL
In: certain embodiments of formula 1, A is 4-ethyl-3,5-dioxo4,5-dihydro-3 H-[ 1,2 4]triazin-2-yl.
In certain embodiments of formula I, A is 3-methy!-2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1 -yl.
In certain embodiments of formula I, A is 4-methyl-6-0x0-6 H-pyridazin-1 -yl.



-37-32CHOINNOIN--"_CH\_ (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid [2-methyl-5-(2-propy1-2H-pyrazol-3-y1) phenyThamide 6.885
33\NOHN NW"(%?%Z@@EIuoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridiﬁg#r -&%” 9({/‘]?8 acid
[2-chloro-5-(5-methyl1-1H-pyrazol-3-y1)- phenylkan;i_;:le 7.406 7 H3CH 34 HNOCH 3HIN s

In certain embodiments of formula I, A is 1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl.
In certain embodiments of formula 1, A is 1-methyl-2-ox0-1,2-dihydro-pyridin-4-yl.
In certain embodiments of formula I, A is I-((R)-2-hydroxy-3-methoxy-propyl)-2-oxo-1,2-
dihydro-pyridin-3-yl.
3" In certain embodiments of formula I, A is 1-(2-acetoxy-3-methoxy}-propvl-3,5-dioxo-4,5-

dihydro-3H-[1,2 Altriazin-2-yl.
In certain embodiments of formula I, A is: pyrrol-1-yl; Z-hydroxy-S-methyl-pyrazol-3-yl; 2-
methyl-tetrazol-5-yL; 1,5-dimethyl-pyrazol-3-yi; pyrazol-3-yl; S-methyl-pyridin-2-yl; [-{2-
hydroxy-propyl)-3-methyl-pyrazoi-3-yl; 2-isobutyl-pyrazol-3-yl; [-methyl-tetrazol-5-v; 6-

10 methyl-pyridin-3-yl; pyrazol-1-yl; 2-methyl-pyrazol-3-yl; S-ethyl-pyrazol-3-yl; 4,5-dimethyl-
pyrazol-3-yl; 3,5-dioxo-4-5-dikydro[1,2,4]iriazin-2-yl; 5-ethyi-1H-pyrazol-3-yl; 1,5-
dimethyl-1 H-pyrazol-3-yl; 1-((R)-2,3-dihydroxy-propyl}-5-methyl-1 H-pyrazol-3-yl; 2,5-
dimethyl-2FH-pyrazol-3-yl; 5-methyl-1/4-[1,2 4]triazol-3-yi; 1,5-dimethyl-15-{1,2 4}triazol-3-
vl; 3-inethy}‘-isoxazolu5~y1; 3-methyi-[1,2 4}triazol-1-y1; 4-methyl-[1,2,3 Hriazol-1-y1; 4~

15 methyl-pyrazol-1-yl; S-methyl-[1.3.4]oxadiazol-2-yl; 2-propyl-pyrazol-3-yl; 4,5-dimethyl-
[1,2,4}triazoi-3-vL; 2-ox0-oxazolidin-3-yimethyl; 4-methyl-3.5-dioxo-4,5-dihydro-
[1.2 AYriazin-2-yl; 5-methyl-pyrazol-3-yt; 4-(2-hvdroxy-ethyl})-3,5-dioxo-4,5-dihydro-
[1,2,4ltriazin-2-yl; and 5-methvl-isoxazol-3-yl.

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

wherein:
ris from 0 to 3;
R® is: hydrogen; C; salkyl; or halo;
R is: hydrogen; halo; Cyealkyl; C]_salkoxy; halo-Cy.¢alkyl; halo-Ci.qalkoxy; Ci.
23 galkyisulfonyl; Crealkylsuifanyt; Cialkylsulfinyl; phenvisulfonyi wherein the phenyl
portion is optionally substituted with C, galkyl; nitrile; hydroxy, Cisalkvicarbonyl;

aminocarbonyl; Ci.salkoxycarbonyl; Cy.ealkoxyecarbonyl-C, salkoxy; bydroxycarbonyl;



1-13C-NNN ,)------ NI H3C (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [5-(4,5-dimethy1-4H-[1,2,4]triazol-3-y1)- 2-methyl-phenyllamide 7.78 35 a 110 CH3HI N 41
(S)-4-(4-Fluord*BreHI78 oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic BEREr2009/067060
[4-chloro-2-methy1-5-(2-0x0-0xazolidin3-ylmethyl)-phenyThamide 8.135 36 ¢ NOH N 0 401 /
(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyfidine-3-carboxylic acid
[4-chloro-3-(5-hyétbwbatbiapinaizelksxy 1 pliotimmidenty]02; Alidxy; C3RkEFH-CHAON N 10y N., N HI
N O hydroxy-Cr.ealkoxy; Cisalkylamino-Cy_galkoxy; Csalkylsulfony-C.¢lalkoxy; hydroxy-C.
ealkyl; Cagcycloalkyl-C).ealkoxy; amino; amino-Csalkyl; C;galkenyl; Cyealkynyl,
morpholinyl; morpholinyl-Cy.salkyl; piperazinyl; piperidinyloxy, aminocarbonyl-Cs.salkoxy;
5 Cygrlkoxyamino-Ciealkyl; hydroxy-Csalkylamino-C;salkyl; Ciealkoxycarbonylamino-Cy.
galkyl; Cyealkylcarbonylamino-Cyealkyl; Cy.galkylaminocarbonyl; Cy ealkoxycarbonylC.
salkyl; Cigalkylaminocarbonyl-Ciealkyl; Crgalkylamino-Cysalkyl; hydroxycarbonyl-Cy.
gaikyl; hydroxy C;.ealkoxy- C;.salkyl; or nitro;
each R'' independently is: halo; Cr.sallyl; Cy.galkoxy; halo-C,salkyl; halo-Cy.
10 galkoxy; Cyqalkvlsuifonyi; or nitrile;
R*is R': and
A and R are as defined herein,
In certain embodiments of formula I1, the subject compounds may be more specifically of

formula ITa or formuia Iib;
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15
wherein p, R, R”, R'! and R® are as defined herein.
In certain embodiments the subject compounds are of formula ila.
In certain embodiments the subject compounds are of formula Ib.
In certain embodiments of any of formulas II, Ila and IIb, R is halo or Crsalkyl.
20  In certain embodiments of any of formules I, Ila and IIb, R® is C, salkyl.
In certain embodiments of any of formulas 11, Tla and Iib, R® is chloro or methvl,
In certain embodiments of any of formuias 10, Tla and 1fb, R® is methyl.
In certain embodiments of any of formulas 10, Ila and Ib, RSis ethyl.
In certain embodiments of any of formules 11, Tfa and IIb, R” is: hydrogen; fluoro; chioro;
25 bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;
trifluoromethoxy. methanesulfonyl: methanesulfanyl; methanesulfinyl; toluenesulfonyl;

nitrile; acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;



OF CH, 0 (S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6- tetrahydro-pyridine-3 -carboxylic acid
[2-methy1-5-(4-methyl1-3,5-dioxo4,5- dihydro-3H-[l,2,41triazin-2-y1)-phenyl]- amide 7.76 38 \ 110
CH,H | NOH NYCHY/R30 (S)-4-(4-Fluoro-phenyl)-1 -methy1-6- oxo- P4 BEB8H & )efo-pyridine-3-
carboxylic acid .15-11-(2-hydroxy-ethyl)- 5-methy1-1H-pyrazol-3-y11-2-methylphenyl} -amide 7.46
HC 39HNCHHNOPO,NONYINOHF OO -(3)4-(4-Fiuoro-phenyl)-6-oxo-1,4,5,6-
tetrahydro-pyribiyde-3-eaboiyistaoion{s b ndopdraxyaethyy e Hiaxard 5 hydroxyethoxy,
dihydro-3H-[l, Zm%m!%'{Hé%ﬂyo]x]jgzﬁl&h%mylhF&Q?ﬁly&ﬁ%%g%&gx%gl}yl, hydroxyethyl;
cyclopropylmethoxy; amino; or nitro; morpholinyl; N ,N-dimethylaminocarbonylmethoxy;
boc-piperazinyl; N-(2-methoxyethyl}-N-methylaminomethyl; N N-dimethylaminomethyl;
5 aminomethyl; boc-aminomethylimethylcarbonylaminomethyl; N,N-di-(2-hydroxyethyl)-
aminomethyl; morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;
piperidinyloxy; tert-butoxycarbonylmethyl; N N-dimethylaminocarbonylmethyl; n-propyl;
sopropyl: hydroxycarbonylmethyl; or hydroxypropoxy.
In certain embodiments of any of formulas T, Tla and IIb, R is: hydrogen; fluoro; chloro;

10 bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; diffuoromethoxy;
methanesulionyl; nitrile; methoxyethoxy; hydrexyethoxy; hydroxymethyl; hydroxyethyl; or
hydroxypropoxy.

In certain embodiments of any of formulas II, Ta and 11b, R” is: hydrogen; fluoro; chloro;
bromo; methyi; ethyl; methoxy; ethoxy; difluoromethoxy; methoxyethoxy, hydroxyethoxy;

15 hydroxymethyl, hydroxyethyl; bydroxypropoxy; methylenedioxy; or ethylenedioxy.
In certain embodiments of any of formulas 11, Tla and IIb, R is: hydrogen; fluoro; chioro;
bromo; methyl; and methoxy.
In certain embodiments of any of formulas II, Ia and 1Ib, R” is; hydrogen; or halo.
In certain embodiments of any of formulas T0, Tla and TIb, R” is: hydrogen; or chloro.

20  In certain embodiments of any of formulas 11, Ila and IIb, R is hydrogen.
In certair embodiments of any of formulas I, Ia and Iib, ris 0, 1 or 2.
In certain embodiments of any of formulas II, Ila and Tlb, ris 1 or 2.
In certain embodiments of any of formulas II, Ila and b, ris 1.

~ In certain embodiments of any of formulas II, Tla and Tib, each RY independently is: halo; C.
25 galkyl; or Cyealkoxy.
In certain embodiments of any of formulas 11, Tfa and Iib, cach R" independently is fluoro or
methyl,
In certain embodiments of any of formulas I, Tla and b, R* is halo.
In certain embodiments of any of formulas I, I1a and b, R*! is fluoro.
30 In certain embodiments of any of formutas II, Ifa and TIb ris 1 and R'" is halo.
In certain embodiments of any of formulas II, Tla and TIb ris 1 and R is 3-halo or 4-halo.
In certain embodiments of any of formulas 11, Iz and b 1 is 1 and R' is fluoro.

In certain embodiments of any of formulas I, Tla and Tib ris 1 and R*' is 3-fluoro or 4-fluoro.



H,C CH,HO N O N O (S)-4-(4-Fluoro-pheny1)-6-ox0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid

[2-methyl-5 -(§zpgthylispxazol-3 -y1)- phenyl]-amide 7.183 41 CH H
(S)-4-(4-FIuor%&%n%-G‘%xo-lA,S,G- tetrahydro-pyridine-3-carboxylic '}C%}Elr\@lz&gmmﬁo

14-fluoro-2-methyl-5-(5-methyl-1 H-pyrazol-3-y1)-p115|§nyl]amide 8.048 NHCH -39-42CHON./H
NHNFO0..-CH30 (S)-4 4-Fluoro-$eny%-oxof ,4,5,6- tetrahydro-pyridine-3-carboxylic acid
(541-(2-methoXy &R FEPoHEER- 2t 4pY pL Somaies B aaediin pisd Pl Bankide o N H,C

In certain embodiments of any of formula 11, Ila and ITb, R” is hydrogen.
The invention also provides methods for treating a disease or condition mediated by or
otherwise associated with a P2X; recepior, the method comprising administering to a subject
5 inneed thereof an effective amount of & 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 2 P2X3 inhibitor.
The disease may be an inflammatory disease such as arthritis, and more particularly
10 rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthme, chronic obstructive
pulmonary disease, airways hyper-responsiveness, septic shock, glomerulonephritis, irritable
bowei 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;
15 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 (G} disorder such as Irritable Bowel
20  Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic and other biliary disorders,
renal colic, diarrhea-dominant IBS, pain associated with GI distension.
The discase may be diabetes.
Representative compounds in accordance with the methods of the invention are shown in
Table 1, together with plCsg values for P2X7.
25 TABLE 1 o
# Structure Name pKi

O
7\
NTOHN 4-(3-Fhuoro-phenyi)-6-0x0-1,4,5,6-
1 x tetrahydro-pyridine-3-carboxylic acid 6.985
NG (2-methyi-5-pyrrol-1 -yl-phenyl)-amide
H
CH, F




43CHHeNINNOOH (S)-4(4-Fluoro-phenyl)-6-oxo0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
(2-methyl-5-p r%zggf%éflégpenyl)-amide 7.54 44 CH3H40 N/ N ii --.....N CH3
(S)-4-(4-Fluoro-pheny1)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic BEfgpa009/067060
[2-methy1-5-(6-methyl-pyridazin-3-y1)- phenyl]-amide 7.567 45 CH,HS NN N.,CH, HNO
(S)-4-(4-Fluoro-pheny1)-6-0x0-1,4,5,6- tetrahydroiﬁ\}ridine-B-carboxylic acid [2-methyl-5

-(5-methyl-pyrazin-2|-y1)- Banyl]-amLﬁe 50146 CH, H N
N i (S)-4-(4-Fluoro-phenyl-6-0x0-1,4,5,6-
5 0 tetrahydro-pyridine-3-carboxylic acid 7738
{5-[1-(2-hydrex y-cthyl}-5-methyl-1H-
\ :J,N oH pyrazol-3-yl}-2-methyl-phenyl} -amide
H,C ¢

!

N0
eH,
N | {S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
3 o tetrahydro-pyridine-3-carboxylic acid 601
[2-methyl-5-(2-methyl-2 H-tetrazol-5- '
X
NN
N—N\ F
CH,

yI}-phenyli-amide

i o

{8)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
0 tetrahydro-pyridine-3-carbox vlic acid

4 7.715
[5-(1,5-dimethyi-1 H-pyrazol-3.yl)-2-
methyl-phenyl]-amide

F
H
oH N O
s H (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
5 i tetrahydro-pyridine-3-carboxylic acid 745
[2-methyl-5-(1 H-pyrazol-3-yl)-phenyl]l- |
\ = N,N amide
i F
H
oH N0
3
H
N (S)-4-(4-Fluoro-phenyl})-6-0x0-1,4,5,6-
6 o] tetrahydro-pyridine-3-carboxylic acid 207
A~y [2-methyl-5-(5-methyl-pyridin-2-yI)- ’
U L phenyl]-amide




N O (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid 7.873

(2-methyl-5-p¥{]rcg)£)0(%bn-il%l-7ohenyl)- amide -40-47 HNO CH 3HI N .--..

(S)-4-(4-Fluoro-pheny %-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic

/0

(2-methyl-5-morpholin-4-yl-phenyl)- amide 6.3 48 CHHN CH,I-OH N O
E(S)-4-(4-F1uoro-pheny1)-6-0x0-1,4,5,6- {544-(2-m&thoxy-ethyl)-5-methyl-4H-

.)O *o
BCT{EP2009/067060

[1,2,4]triazol-3-y11-2-mcthyl-phenyl{ - amide 5,86/ 49 N CH
o
N ! {S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
’ o tetrahydro-pyridine-3-carboxvlic acid .
7.
y {5-[1-(2-hydroxy-propyl}-5-methyl-1 -
HO h{N / -pyrazol-3-yl]-2-methyl-phenyl} -amide
>/ o F
3
H,C
9]
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carbox ylic acid
8 . 6.367
[5+(2-isobutyl-2 H-pyrazol-3-y1)-2-
methyl-phenyl]-amide
H
N Q
CH, _
ﬁ (Sy-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6~
9 tetrahydro-pyridine-3-carboxylic acid 6.176
G
[2-methy}-5-(1-methyl-1 H-tetrazol-3- 7
i\{ oz ,N’CHE vi}-phenyll-amide
N=N F
H
CH N O
3 H ]
(S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6-
0 tetrahydro-pyridine-3-carboxylic acid
10 p Y 6653
2-methyl-5-(6-methyl-pyridin-3-yb)-
=
l henyl]-amide
SN L phenyl]
CH,
N_o
CH,
N (Sy-4-(4-Fluoro-phenyl-6-0x0-1,4,5,6-
11 o tetrahydro-pyridine-3-carboxylic acid 7.163
A (2-methyl-3-pyrazol-1.yl-phenyl)-amide
N
4 I F




ON400.V (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid ,

[2-methy1-5-(4-methyl-imidazol-1-y1)- phenyl] amide 6.855 H,C 50 CH3H401NCH13NO

I[3-(3-{[(S)-4-(W-%ﬁ%?}/gzﬁff%nyl)-&oxo- 1,4,5,6-tetrahydro-pyridine-3-carb%?11§/ﬁ? %W’ﬁ’{ﬁ%}'“’

-4-methyl-pheny1)-5-methyl- pyrazol-1-y11-acetic acid ethyl ester 7.145 NCH, 51HNCH, Hjip N

N---N L8s) 0 (S)-4-(4-FIuoro-phenyl)-6-0x0-1,4,5,%3 tetrahydro-pyridine-3-carboxylic acid

(2-methy1-5-pyrimidin-2-yl-phenyl)- afhide, 7.87 -4! - 52
CH

T l
N

{S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid
1 o etrahydro-pyridine-3-carboxylic aci 6913
{5-[2-(2-hydroxy-ethyl)-5-methyl-2H-

) /w pyrazol-3-ylj-2-methyl-phenyl} -amide

(5)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
{2-methyl-5-(2-methyi-2 H-pyrazol-3-

13 7.033

yh-phenvl]-amide

(5)-4-(4-Fluoro-phenyl)-6-oxo0-1.4,5 6-
tetraliydro-pyridine-3-carbox ylic acid

14 Q 4 pyl_— ’ 6913
[5-(5-ethyl-2H-pyrazol-3-y1)-2-methyl-

~ “NH phenyli-amide

(8)-4-(4-Fluoro-phenyl)-6-oxo-1,4,3,6-
tetrahydro-pyridine-3-carhboxylic acid
[5-(4,5-dimethyl-2H-pyrazol-3-y1)-2-

15 7.79

methyl-phenyl}-amide

*H | (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
16 [5-(3,5-diox0-4,5-dihydro-3H- 7.23
N \fo [1,2 &ltriazin-2-y1)-2-methyl-phenyl]-

!
HT/NH F amide




CH,H N N O (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
(2-inethy1-5-p%r(i}nzw‘i}%i}ﬂ}-58 %—phenyl)- amide 6.42553 CHHN IP N NCHP CH /%PQO()W%’?O(G
(S)-4-(4-Fluoro-pheny13- -0x0-1,4,5,6- terrahydrotyridine-3-carboxylic acid ’
[2-methy1-5-(2-methyl-pyrimidin-4-y1)- phenyl]-amide 7.325 54 CH H IP N NCH3 N O
(S)-4-(4-Fluoro-pheny1)-6-0x0-1.4,5,6- tetrahydro-pyridine-3-carboxylic acid
[2-methy1-5-(2Fmethyl-pyridin-4-y1)- phéhyl @mide 7.04555CH3.NHNOO
(S)-4-(4-Fluoror-pheny1)-6-oxo-1, Ahydro-pyridine-3-carboxylic acjd
[5-(5-chloro-3-gx0-2,3-dihychGpyritts Lﬁﬁi%h%ﬁflﬁéﬁggﬁféﬁ%%s|§|'3H el N
17 tetrahydro-pyridine-3-carboxylic acid 6073

[3-(5-ethyl- 1 H-pyrazol-3-yl)-phenyl]-

amide

(S)-4-(4-Fluoro-phenyl}-6-0x0-1,4,5,6-
tefrabydro-pyridine-3-carboxylic acid
[3-(1,5-dimethyl-1 H-pyrazol-3-y1)-
phenyl]-amide

18 5.72

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

{5-[1-((R)-2 3-dihydroxy-propyl)-5- 7423
methyl-1 H-pyrazol-3-y1]-2-methyl-

19

phenyl} -amide

{S)-4-(4-Fluoro-phenyl}-6-ox0-1,4,5 .6~
tetrabydro-pyridine-3-carboxylic acid
[3-(2,5-dimethy)-2 H-pyrazol-3-y1)-
phenyl]-amide

20 3.31

{S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6~

tetrahydro-pyridine-3-carboxylic acid
21 © Yoyt Y 6.525
[5-(2.5-dimethyl-2 H-pyrazol-3-yD)-2-

methyl-phenyl}-amide




ONO (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
[2-rnethy|-5-(3-oxo-2,3-diqydropyridazin-4-y1)-pheny|]amide 8.256 -42-57CH3"NS--1HNO HNO
(S)444-Fluoré‘-igﬁglr?f/(g-zé{foxo-l,4,5,6- tetrahydro-pyridine-3-carboxylic A/ Er2009/667060
(2-methy1-5-thiazol-4-y1-phenyl)-amide 8.06 58 CH'H N el V. CH3 N O

(S)-4-(4-Fluoro-pheny1)-6-ox0-1,4,5,6- tetrahydroiaér'ldine-B-carboxylic acid

[2-methy1-5-(2rmethy1-thiazo1-4-3/)-(hh ayl]-amibe 7.8759CHN.,,3H NIHNO
(S)-4-(4-Fluororphenyl)-6 ] etrahydro-pgridine-S-carbox lic acid
(2-methyl-5-py idin-4-34-sf% o 22 60 (S}-4-(3-Fluoro-phenyl)-6-oxo-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
2 yeropyt Y 7.75
[2-methyl-5-(5-methyl-1 H-pyrazol-3-
A N F v)-phenyl]-amide
N
He M
N0
CH, ,
ﬁ (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
23 a tetrahydro-pyridine-3-carboxylic acid
i2-methyl-5-(5-methyl-1H-
N\ \,N [1,2 4]riazol-3-yl)-phenyl]-amide
F
HLC i
Ko
CH,
N (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5 6~
24 O 5 tetrahydro-pyridine-3-carboxylic acid
[5-(1.5-dimethyl-1 A-{1,2 4]triazol-3-yi)-
RN
i\L N 2-methyi-phenyl]-amide
{8)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-
55 tetrahydro-pyridine-3-~carboxylic acid
[2-chloro-5-(1,5-dimethyl-1 H-pyrazol-3-
yl)-phenyli-amide
{8)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
26 YHOPI ‘ Y 7.265
{2-methyl.5-(3-methyl-isoxazol-5-yl)-
phenyl]-amide




CH7-NHN (S)-4-(4-Fluoro-phenyl)-6-0x01,4,5,6- tetrahydro-pyridine-3-carboxylic acid
[5-(4-ethyl-5-meth 1-4H-[,1,2,4]triazoI3-3/1)-2-methy1-phenylkamide 6.5356140 CH3HNNHO 1
OHCNIFO ‘2@)2 ]-?lei—ﬁﬁoro-phenyl)-l-methyl-6- oxo-l,4,5,6-tetrahydr8gﬂf}llﬁ’ji?i?%/-(f?-7 e‘é‘érboxylic acid
{5-[1-((S)-2,3- dihydroxy-propyl)-5-methyl-1Hpyrazol-3-y11-2-methyl-phenyl} -amide 755 N

-43 - 62 CH3 -36- |

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5 6-
tetrahydro-pyvridine-3-carboxylic acid
[2-methyl-5-(3-methyl-[1,2,4]trazol-1-

27 6.28

yh-phenyl}-amide

(8}-4-(4-Fluoro-phenyD-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(4-methyl-{1,2,3]t7azol-1-

28 7.145

yl}-phenyli-amide

(S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-

tetrahydro-pyridine-3-carboxvylic acid
29 yaopyt y 799

[2-methyl-5-(4-methyl-pyrazol-1-yI)-
phenyl-amide

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(5-methyi-[1,3,4]oxadiazol-

30 6.275

2-yh-phenyl]-amide

{S)-4-(4-Fluoro-phenyl)-1 -methyl-6-

0x0-1.4,5,6-tetrahydro-pyridine-3-
31 7.35

carboxylic acid [2-methyl-5-(5-methyl-
| H-pyrazol-3-yl)-phenyl}-amide




ON/NHiv NO (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridinc-3-carboxylic acid
[5-(5-cycloproR)6l-éL1 e|7|0'2 razol-3-y1)-2- methyl-phenyl]-amide 6.935 63 1s)gTN l%{l;{l)gl}(l} 670%)0
(S)-4-(3-Fluoro-pﬁenyl -b-0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic AGE*"
[2-methy1-5-(1-methyl-1H-pyrazol-3- y1)-phenyl]-amide 7.965 N NCH, 64 H3C CH3H N "l \pi HO i
N 0 (S)-4-(4-Fluoro-phenyl)-1 -methyl-6- oxo-l,4,5§§-Tetrahvdro-pvridine-B- carboxylic acid
{5-[1-((R)-2,3- dihydroxy-propy1)-5 -inetlyl-1H- pyrazol-3-y1]-2-methyl-phenyl}-anide 7,585

o H (8)-4-(4-Fluoro-phenyl}-6-0x0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid

32 6.885

[2-methyl-5-(2-propyl-2H-pyrazol-3-yl)-
phenyl]-amide

H

E N 0

N (S)-4-(4-Fluoro-phenyl)-6-0x0-1.4.5 6-
13 o tetrahydro-pyridine-3-carboxylic acid 7.406
[2-chloro-5-(5-methyl-1 H.pyrazol-3-yh)- 7
\ \‘[\I phenylj-amide

N F

H

(S)y-4-{4-Fluoro-phenyl}-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[5-(4.5-dimethyl-4/1-{1,2 4]triazol-3-y1)-
Z-methyi-phenyl]-amide

34 7.78

{5)-4-(4-Fluoro-phenyl}-6-ox0-1,4,5 6~

tetrahydro-pyridine-3-carboxylic acid

35 8.135

[4-chloro-2-methyl-5-(2-0x0-oxazolidin-

3-yimethyl}-phenyl]-amide

N0
l H | (S)-4-(4-Fluorc-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
36 | o © 5.92
[4-chloro-3-(5-methyl-1H-pyrazol-3-yi)-
\ \'{\l phenyl}-amide
ﬁ F




\?0H 65 10CH,"HH N 0 (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [2-methy|-5-z(lzl-rr/1{%grgx,li-lH-pyrazol-3- 34)-phenyThamide 7 /05 N' C11|23|31E1>2 %80%5}'% HNIPN")
N-N N O (S)-W-? -[E?uoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-car ox;ﬂlc Werg (2

-methy1-541,2 44triazol-4-yl-pheny1)- amide 5.55 5;844 -67CHH

CH 0

H
N
¢ o | (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5.6-
tetrahydro-pyridine-3-carboxylic acid
O
37 [2-methyl-5-(4-methyl-3,5-dioxo-4,5- 7.76

dihydro-3A4-[1,2 4ltriazin-2-y1)-phenyl}-

N e}
N
Bt
N\CHS F amide

C

o
N O

CH, H (S)-4-(4-Fluoro-phenyl)-1 -methyl-6-

N 0x0-1,4,5 6-tetrahydro-pyridine-3-
38 o carboxylic acid {5-[1-(2-bydroxy-ethyl)- 746
N S-methyl- 1 H-pyrazol-3-y1}-2-methyl-
N .
\ i\f OH ¢ phenyl} ~-amide
ne

H
N O
G S (8)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
o}
39 {5-[4-(2-hydroxy-ethy]-3,5-dioxo4,5- 7.76

dihydro-3H-[1,2 Altriazin-2-y1}-2-

N\/\OH F methyl-phenyl} -amide
C
N_o
CH, |
¥ (S)-4-(4-Fluoro-phenyl)-6-oxo-1 4,5,6-
tetrahydro-pyridine-3-carboxylic acid
40 0 P DO 7.183
[2-methyl-5-(5-methyl-isoxazol-3-y1)-
\ \,N phenyl]-amide
O F
H,C
H

o, N.__0
N (5)-4-(4-FluorophenyD-6-0x0-1,4,3 6-
a1 _ 5 tetrahydro-pyridine-3-carboxylic acid $ 048
{4-fluoro-2-methyl-5-{5-methyl-1H-
\ S r&,N pyrazol-3-yl-phenyll-amide
H




NO0O,.."-CH, 0OH N F 0 (S)-4-(4-Fluoro-pheny1)-6-oxo-1,4,5,6- retrahydro-pyridine-3-carboxylic acid

[5-(4-ethyl-3,5-diox0-4

5-dihydro-3H- [1,2,4]triazin

-2-y1)-2-methyl-phen

ljamide 7.575 68 HH 1101 N

ON. CH,0 Cw,)IZNGIL—G%GO(%)A-M-FIuoro-phenyl)-l-methy1-6- 0x0-1,4,5,6° éﬁrpazﬁglgé%lypﬁ){f/ridine-&
carboxylic acid [2-methyl-5-(4-methyl- 3,5-dioxo0-4,5-dihydro-31/41,2,41triazin2-y1)-phenyllamide 7.01
69 CH3lileON/OHNNIO (S)-4-(3-F1uoro-pheﬁ\?f)‘-6-oxo-l,4,5,6- tctrahydro-pyridine-3-carboxylic

acid {5[1-(2-hydroxy:-

42

erhyll—S-merh 1Hpyrazol-3
CH, " !
N
G
=
) [

/
N

\"\O,-CH3

H,C

{8)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5 6-
tetrahydro-pyridine-3-carboxvlic acid
{5-[1-{2-methoxy-cthyl}-5-methyl-1H-
pyrazol-3-yl}-2-methyl-phenyl} -amide

-y1]-2-methyl-phenyll -amide 7.9

2 H,C\-/ 70HN

7.3

43

N0
CH,
Ho
N
O
N
NJ F

{S)-4-{4-Fluoro-phenyl)-6-0x0-1,4,5 6-
fetrahydro-pyridine-3-~carboxylic acid
(2-methyl-5-pyrazin-2-yl-phenyl)-amide

7.54

44

H
N .0
CH,
H
N
0
|
1
AN F
CH,

(S)-d-{4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(6-methyl-pyridazm-3.yI)-
phenyl}-amide

1.567

a5

{8)-4-(4-Fluore-phenyl)-6-oxo-1,4,5.6-
tetrahydro-pyridine-3-carboxylic acid
{2-methyl-5-(5-methyl-pyrazin-2-yl)-
phenyl]-amide

7.01

46

{§)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
(2-methyl-5-pyrrolidin-1-yl-phenyl)-

amide

7.873




IPNtOH N CH, IN O (S)-4-(3-Fluoro-pheny1l)- t -methyl-6- oxo-1,4,5,6-tetrahydro-pyridine-3-

carboxylic acid {5-[1- ;02 hf(idroxy-ethyl)- 5-methy1-1.13-pyrazol-3-y1]-2- merhx&ﬁen{y‘)‘%amlde 7.72 H,C

71 N CH N1 1751887 NCH, 0 (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,3 61 2009/05

retrahydro-pyridine-3-carboxylic acid [2-methy1-5-(2-methy1-3-0x0-2,3-
dihydro-pyridazin-4-y1)-phenyThamide 8.395 -45"2CH 13 N H3H N 0
(S)-4-(4-Fluoro-pheny1) 1 methy17'$ o 0X0-1,4,5,6-tetrahydromyridine-3- 7.836

(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-

e @ tetrahydro-pyridine-3-carboxylic acid 63
(2-methyl-5-morpholin-4-yl-phenyl)-
amide

{S)-4-{4-Fluoro-phenyl)-6-0x0-1,4,5 .6~
tetrahydro-pyridime-3-carboxylic acid

{5-[4-(2-methoxy-ethy])-5-methyl-4 H- 5.86
[1,2 41triazol-3-y1]-2-methyl-phenyl} -

48

amide

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
12-methyl-5-(4.methyi-imidazol-1-y1)-
phenyll-amide

49 6.855

[3-(3-{[(S)-4-(4-Fluoro-phenyl)-6-oxo-

1.4.5,6-tetrahydro-pyridine-3-carbonyl}-
50 e 7 7.145

amino} ~4-methyi-phenyl)-3-methyh
pyrazol-1-yl]-acetic acid ethyl ester

{S)-4-(4-Fluoro-phenyl}-6-o0x0-1,4,5,6-

tetrahydro-pyridine-3-carboxvilic acid
51 yeropy Y 787

(2-methyl-5-pyrimidmn-2-yl-phenyl)-

amide




72 0 0O carboxylic acid [2-methy1-5-(3-0x0-2,3- dihydro-pyridazin-4-y1)-phenyl}amide 7 *--. ,NH N

CH,1 NO %Hﬂé@ﬁﬁ(‘aé{s}A-m-Fluoro-phenyl)-l -methyl-6- oxo-1,4,§,€¥]@5—§w&%-pyridine-3 - 73

F carboxylic aci )-2-hydroxy- propyl)-5-methy1-1H-pyrazol-3- methyﬁ-phenyl} -amide

7.255 k_H3 e |

o R_o
Y (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
52 0 Yoyt Y 6.425
(2-methyl-5-pyrimidin-5-yl-phenyl)-
= l amide
N“\Q/N F
H
ol N O
i (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxvlic acid
53 © Vot ) y 7.325
[2-methyl-5-(2-methyl-pyrimidin-4-y1}-
ZON henyl)-amid
phenyl]-amide
NP

F
CH,
o
CH,
il (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5 6-
tetrahydro-pyridine-3-carboxylic acid
54 o YHODY y 7.045
[2-methyl-5-2-methyi-pyridn-4-y1)-
= phenyij-amide
S F
N CH,
H
N o)
CH,
ool (8)-4-{4-Fluoro-phenyl)-6-0xo-1,4,5.6-
tetrahydro-pyridine-3-carboxylic acid
55 o et _ Y 7.54
[5-(5-chloro-3-0x0-2,3-dihydro-
‘ O © pyridazin-4-y1)-2-methyl-phenyl}-amide
o NH F
5!
H N O
? H {8)-4-(4-Fluoro~-phenyl}-6-ox0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
56 0 TP R §.256
{2-methyl-3-(3-0x0-2,3-dihydro-
NP pyridazin-4-yh)-phenyl]-amide
. NH F -




HC OH CH,I NO CHH (S)-4-(4-Fluoro-phenyl)-1-methyl-6- 74SO
oxo-1,4,5,6- tetrah dro rldlne 3- carboxylic acid 1541 -((S)-2-hydroxy- 7.47 N. N /CH,F
W - KO ECT/EP2009/06 7060
propyl)-5- met Hzol-3- -y1]-2- methyl-phenyl1-amide kO
_42 .
H
N &)
CHy
N (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-
57 0 tefrahydro-pyridine-3-carboxylic acid 8.06
(2-methyl-5-thiazol-4-yl-.phenyl)-amide
7N
54 P
N._.o
CHy |
N (5)-4-(4-Fluoro-phenyl}-6-0x0-1,4,5 .6~
5 & tetrahydro-pyridine-3-carboxylic acid 787
[2-methyl-5-(2-methyl-thiazol-4-y1)- '
d /N phenyl]-amide
S-—< F
CH,
N._o
CH
3 H |
N (8)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
59 o tetrahydro-pyridine-3-carboxylic acid 722
- (2-methyl-5-pyridin-4-yl-phenyl}-amide
S F
N
N
oH ©
N {S)-4-(4-Fhuoro-phenyh)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxvlic acid
60 | o 0 e o 6535
3 \\ [S-{4-ethyl-5-methyi-4 H-[1,2 4]triazol-
\‘E\l 3-yl}-2-methyl-phenyl]-amide
=N F
H.C
i
N0
CHs H | (8}-4-(4-Fluoro-phenyl)-1-methyl-6-
N
oxo-1.4,5,6-tetrabydro-pyridine-3-
&)
61 carboxylic acid {5-[1-((8)-2,3- 7.255
\‘\ N HO dihydroxy-propyl)-5-methyl-1 H-
L N F pyrazol-3-yl}-2-methyl-phenyli -amide
3
OH




NO CH HIN (S)-4-(4-Fluoro-phenyl)-6-oxo0-1 4,5 k - 1110 tctrahydro-pyridine-3-carboxylic acid 75
H,C\OH 14 Sgllz[-)(l((ﬁz(')y-Z-hydroxy-3-methoxy- propyl)-5-methyl-1H-pyrazol-3-y11-2- methyl-phenyl}

-amide 7.72 46”76 H30 CH I3 NO H 40 N tOH FOTIRPEIDI067060
_43.
H
N 0
N
N (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
O tetrahydro-pyridine-3-carbox vlic acid
62 e 4 6.935
[5-{5-cyclopropyl-1 H-pyrazol-3-y1)-2-
£ methyi-phenyl]-amide
H
N O
(8)-4-(3-Fluoro-phenyl}-6-ox0-1.4,5,6-
tetrahydro-pyridine-3-carboxylic acid
63 © Vb Y 7965
[ 2-methyl-5-(1-methyl-1 H-pyrazol-3-
F

y1)-phenyl]-amide

oH, 5 E § {S)-4-(4-Fluoro-phenyl)-1-methyi-6-
ox0-1,4,5,0-tetrahydro-pyridine-3-
64 © carboxylic acid {5-[1-(R)-2.3- 7585
{ = N HO dihydroxy-propyl)-S-methyl-14-
N
/

pyrazol-3-yll-2-methyl-phenyl}-amide

H:!C -,
OH ,
N0
CHy |
N (8)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
_ tetrahydro-pyridine-3-carboxylic acid
63 ° ’ 7.705
[Z-methyl-5-(1-methyl-1 H-pyrazol-3-
LN yD)-phenyl]-amide
N F
CH,
H
CH N ©
® H (S)-4-{4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxyiic acid
66 O Vet ) Y 5.55
(2-methyi-5-[1,2 4 ]triazob-4-yl.phenyl)-
N .
amide
W,
N—N F




(S)-4-(4-Fluoro-pheny1)-1-methy1-6- oxo-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid

15-[1-((R)-2-h
0.CH, 77C

B

R Nooy OHN,

0x0-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid 15-04(12)-2-hydroxy-3-

methoxy-propy1)-3,5-dioxo-4,5-dihydro- 3H-[1,2,4 t‘?’i%?in-Z-yll-Z-methyl- phenyl; -amide 7.536 7 78

- methoxy-propy1l)-5-methyl-1H-pyrazol- 3-y1]-2-methyl-phenyl} -amide 7.45
1,1F oa_ CH, (S)-4-(4-FIUSr&HHERAS 1 Methy1-6-

CHNO HI 401 N O N A,..,0 ..--- HO lP(S)h4-(4-Fluoyo-phenyl)-6-oxo-1,4,5,6-
tetrahydro-pyridine-3-cafbloxylic rid 2-methy1-5-((%7m_@4h;ygﬁ§;% -@_@gygjg{@_gi@_—l-yl)-phenyl]-amide
731 79NHNCH,0H \ 4-(4-Fluoro-ph ggx% -6-0x04,4,5,6- etrfih:}/dd’o-pyridine-3-carboxylic
. & dr -%}gldnic- “tarboxyhc Fci
acid [2-methy1+5-(6-m -pyr@zipA2-y1)- phenyl]-amide ©.
67 [5-(4-ethyl-3,5-dioxo-4,5-dihydro-3F- 7.575
Nl’N\fo : 11,2 4)triazin-2-yD)-2-methyl-phenyl]-
N _-CH, F amide
o}
o
cH N._.O
3 g i (8)-4-(4-Fluoro-phenyl)-1-methyl-6-
oxo-1.4,5,6-tetrahydro-pyridine-3-
68 © carboxylic acid [2-methyl-5-(4-methyl- | 7.01
N/NYO 3.5-dioxo-4,5-dihydro-3H-[1,2 4 }triazin-
kﬂ’N\ F 2-yD-phenyl]-amide
CH,
o}
H
N._.O
CH,
N (S)-4-(3-Fluoro-phenyl)-6-ox0-1,4,5,6-
" G tetrahydro-pyridine-3-carbox vhc acid 02
{5-[T-(2-hydroxy-ethyl)-S-methyl.1 H-
LN F pyrazol-3-yl]-2-methyl-phenyl} -amide
N OH
HBC \____j
%
CH, Ny f N (8)-4-(3-Fluoro-phenyl)-1 -methyl-6-
N 0x0-1,4,5,6-tetrahydro-pyridine-3-
70 0 carboxylic acid {5-{1-(2-hydroxy-ethyl}- | 7.72
Ny . 3-methyl- 1 H-pyrazol-3-y1]-2-methyl
[ oM henyl} -amide
» N phenyl}
3
Iyl
N O
CH,
do (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
7 o Yoy 4 8.395
o [2-methyl-5-(2-methyl-3-0x0-2,3-
= dihydro-pyridazin-4-yb)-phenyl]-amide
S N F
NT“CH,




80 lilo NCHNOH NN (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
[2-methy1-5-(4-methy|-9 rimidin-2-y1) phenyll-amide 7315 -47 - 81 CH, NOCHH O N O O N CH,
(S)-444-(4-phg]h(§/5)0-]f-%e%ﬁyl-6- axe-| ,4,5,6-tetrahydro-pyridine-3-carbo>&fﬁy Halyporsrose
[2-methyl-5-(2-methyl- 3-0x0-2,3-dihydro-pyridazin-4-34)- phenylkamide 7.94 82 CH, 10 ---- NJ H NO H
N O NH F (S)-444-Fluoro-phenyl)-6-0x0-44,5,6- tettahydro-pyridine-3-carboxylic acid
[2-methy1-5-(6Loxo-46-dihydro-pyrﬁf‘mzo-yl)-phenyThamide 539583 IPNOCHHNF

Hs H | (S)-4-(4-Fluoro-phenyt}-1-methyl-6-
. ox0-1,4,5 6-tetrahydro-pyridine-3- 7.836
© carboxylic acid [2-methyl-5-(3-0x0-2.3- | 7
= o dihydro-pyridazin-4-yl)-phenyl]-amide

%, NH F
",
N @]
CH, (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
.
ox0-1,4,5,6-tetrahydro-pyridine-3-
73 > carboxylic acid {5-[1-((R}-2-hydroxy- 7.253
oW propyl)-5-methyl-1 H-pyrazol-3-y1}-2-
\ NooOFH g methyl-phenyl} -amide
H,C
OH
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o oo phenyl) -amide
CH,
N
oH, 0
H {S)-4-(4-Fluoto-phenyly-6-0x0-1,4,5,5-
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> O
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3
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0xo0-1,4,5,6-tetrah dro ridine-3- carboxylic acid [2-methyl-5-(2-methyl-
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Xy-propy1)-5-methy1-1H-pyrazol- 3-y1j-2-methyl- I -amide 7.2 \
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{8)-4-(3-Fluoro-phenyl)-1 -methyl-6-
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(S)-4-(3-Fluoro-phenyl)-1-methyl-6-
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oxo-1,4,5,6-tef?'§11%(/’3j?18?66ﬁ7dine-3 carboxylic acid {544-(2-hydroxy-ethyl)- T/EP2009/667060
3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin2-y|]-2-methysléphenyll -amide 7.57 102 CH, 0\1 HNO H

o NazC ($)-4-{4-Fluoro-phenyl)- 1 -methyl-6-
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HC
G
s
on, Nz© (S)-4-(4-Fluoro-phenyD)-1-methyl-6-
N ox0-1,4,5, 6-tetrahydro-pyridine-3-
130 . O carboxylic acid [4-fluoro-2-methvl-5-(2- | 7864
PP methyl-3-ox0-2,3-dihydro-pyridazin-4-
N £ vi)-phenyl]-amide
N7 CH,
i
N O
s L f (S)-4-(4-Fluore-phenyl)-1 -methyl-6-
N oxo-1,4,5 6-tetrahydro-pyridine-3-
131 © carboxylic acid [5-(4-cthyl-3,5-dioxo- 742
NN \[40 ! 4 5-dihydro-3H-[1,2 4 |triazm-2-yl}-2-
t N._-CH, F methyl-phenyli-amide
G
o
M O
CH, 4 | (8)-4-(4-Fluoro-phenyl)-1-methyl-6-
oxo-14,5 6-tetrahydro-pyridine-3-
132 © cartboxylic acid [2-methyt-5-(3-methyl- | 6.0153
NYO _ 2 4-dioxo-3 4-dikydro-2 H-pyrimidin-1-
i .
N. F yi}-phenylj-amide
CH,
O




CH, H 0 0 NANt11)(NH O CH N O (S)-4-(4-Fluoro-phenyl)-1-methy1-6-

0xo0-1,4,5,6-tetrah

methyl- phenylﬁﬁ%&’@ 43

(S)-4-(3-Fluoro-pheny1)-1-methyl-6- oxo-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid
[5-(3,5-diox0-4,5-7.145 dihydro-3H41,2,41triazin-2—§f’i)-2- merhyl-phenyl]-amide 109 CH, H IPO O --,,

-CH, NO F. (S)-4-(3-Fluoro-pheny{)-6-0x0-1,4,5,
[2-methyl-542-methy]-3-&%o- ,2 3-§.04% dihydro-pyridgzinAryhlnienyld--amide 410 CH,H

ILs.p., CH 13

133

tetrahydro~pyridme-3-carboxylic acid
[2-methyl-5-3-methyi-2 4-dioxo-3 4-
dihydro-2 H-pyrimidin-1-y})-phenyl]-

amide

6- tetrahydro-pyridine-3-carboxylic acid
100 ,N, N

134

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

642
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{S)-4-{4-Fluoro-phenyD)-6-0x0-1,4,5.6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(4-methyl-6-0x0-6H-
pyridazin-1-yl)-phenyli-amide

7655

136

(8)-4-(4-Fluoro-phenyl}-1 .methyl-6-
oxo-1,4,5 o-tetrahydro-pyridine-3-
carboxylic acid [2-methyl-5-(4-methyl-
6-0x0-6H-pyridazin-1-y1)-phenyl]-amide

7513

dro-pyridine-3- carboxylic acid [5-(3,5-diox0-4,5- dihydro-3H41,2,4]triazin-2-y1)-2-
7108 CH H N so00 N.- NO "(:" "IrANH O CH i3 NWTIEP?O"W"@"{’GQ



NO (S)-4-(4-Fluoro-phenyl)-1-methy1-6- oxo-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid
[2-methy1-5-(6-oxo-6Hg)e/ridazin- 1 -y1)-phenyl]-amide 7.17 -53-111 110 CIHs NO H3H N /nu ," N

(S)-4-(3-FluorS BAENHT

-T—methyl-G- 0X0-1 ,4,5,6-tetrahydro-pyridine-3-Pg§fB%2§?§}ﬁ/36§?ﬁ8

(5[142-hydroxy-ethyl)- 5-trifluoromethy1-1H-pyrazol-3-y1]-2- methyl-phenyl} -amide 6.895 CF\--/ 112
IPCHCH,NOHNoNOH (S)-4-(3-Fluoro-pheny‘1§91‘-methy1-6- 0x0-1,4,5,6-tetrahydro-pyridine-3 -

carboxylic acid;(5414(2-hydroxy-ethylffttH-pyrazol-3-y1]-2-methyl-phenyl) - amide|7.645/ ,- -/ 113
CF,NO HF 110/ (S)-4-(4-Flaoro-phepy1)-80x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
[5-(1H-pyrazol-3-y1)+2-triflugromethylpheny Thamid e i7447 3 ugro-phenyl)-1-methyl-6-
0xo0-1,4,5 6-tetrahydro-pyridine-3-
137 T 6.39
carboxylic acid [2-fluoro-5-(5-methyl-
N 1 H-pyrazot-3-y1)-phenyl]-amide
N/
N F
He o H
H
N Q
CH,
}N{ (S)-4-(4-FiuorophenyD-6-0x0-1,4,5 6-
138 s tetrahydro-pyridine-3-carboxylic acid
F [4-fluoro-2-methyl-5-(6-ox0-6H-
AN O s .
r\% pyridazin-1-yl}-phenyil-amide
== F
%
cH, N (8)-4-(4-Fluoro-pheny))-1-methyl-6-
N oxo-1,4,5,6-tetrahydro-pyridine-3-
139 . 0 carboxylic acid [4-fluoro-2-methyi-5.(1- | 7.83
P Q methyl-2-ox0-1,2-dihydro-pyridin-3-y1)-
phenyl]-amide
N F
= “CH,
FHa
N O
CH,
H | {S)-4-(4-Fluoro-phenyl)-1-methyl-6-
oxo-1,4.5 6-tetrahydro-pyridine-3-
140 O o yee , 7.18
carboxylic acid [2-methyl-5-(5-methyl-
UO 2-ox0-2H-pyridin-1-yl}-phenyl)-amide
F
H.C =
i
N O
E . i {S)-4-(4-Fluoro-pheny)-1-methyi-6-
N ox0-1,4,5,6-tetrahydro-pyridine-3-
141 O catboxylic acid [2-fluoro-3~2-methyl-3- | 7.36
2 o ox0-2,3-dihydro-pyridazin-4-yl)-
S N E phenyl]-amide
N7 CH,




114 H NO CH.H Nell CI OH 4-(3-Chloro-pheny1)-6-ox0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid

(541-(2-hydroxy-eth
0N F N (S)-4- ZP:&‘I&X

NOCH,HN

Q-lH-pyrazoI-?:- y1]-2-methyl-phenyl}-amide 7.56 NV
4 g—“ﬁﬁenyl)-l-methyl-G- oxo-1,4,5,6-tetrahydro-pyr%ﬁrT1l EP30Y

115 H3C ?fri, NO CIH

167660

rboxylic acid
(2-chloro-541 -(2- hydroxy-ethyl)-5-methy|-1H-pyrag(c))l-fs- yli-phenyl} -amide 7.04 "™OH -54-116
H
N O
F o l
N {8)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6-
tetrabydro-pyridine-3-carboxylic acid
142 © ey Y 82
[2-flnoro-5-(2-methyl-3-ox0-2,3-
= © dikydro-pyridazin-4-yi}-phenyl]-amide
% N F
N “CH,
H
o N o
I |
N (5)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6-
0 tetrahydro-pyridine-3-carboxylic acid
143 | F SR v 7455
N’N 0 [4-fluoro-2-methyl-5-(4-methyl-6-ox0-
| P F 6H-pyridazin-1-y1)-phenyl]-amide
CH,
H
F N O
g {8)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5.6-
144 1 teirahydro-pyridine-3-carboxylic acid
[2-fluoro-5-(6-oxo-6 H-pyridazin-1-yl}-
] Ni’r\i © phenyl]-amide
=
o
N O
CH, I (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridme-3-
145 | F © carboxylic acid [4-fluoro-2-methyl-5-(4- | 7265
N N 20 methyl-6-ox0-6H-pyridazin-1-yl)-
| = F phenyli-amide
{S)-4-(4-Fluoro-phenyl)-1 -methyl-6-
0%0-1,4,5 6-tetrahydro-pyridine-3-
146 Yo 574
carboxylic acid [2-fluoro-5-{6-ox0-6FH-
pyridazin-1-vl)-phenylj-amide




0O NH I (S)-4-(4-Fluoro-phenyl)-1-methy1-6- oxo-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid

[2-methyl-5-(2-0x0-1,2- dihydro-pyridin-3-y1)-phenyl}-amide 7.565 117 so ,..
I N CH, (S)-4‘3/@-219}%%6-'5%nyI)-l-methy1-6- oxo-l,4,5,6-tetrahydro-pyﬁ

.CH, 0, CH, I-NOHNN

8%%‘@%@?@8%“0 acid

[5-(6-methoxypyridazin-3-y1)-2-methyl-phenyllamide 7.22 118 CHNOHH N 1,1 --, 1 LI."(NH O
(S)-4-(4-Fluoro-phenyl)-1-methyl-6- oxo-1,4,5,6-te‘t?zlhydro-pyridine-3- carboxylic acid

[2-methy1-5-(6
(S)-4-(4-Fluoro
ethylcarbamoy

-0XO0-]
-phen
1)-me

147

1,6- dihydro-pyrid@zins3-y1)-p
' [etrahydro
Hpyrazol-3-y

{4-fluoro-5-[1-(2-hydroxy-ethyl)-5-
methyl-1 H-pyrazol-3-yl]-2-methyl-
phenyl} -amide

henylimmide 6.585 119 H30 H NO CH
-RyrdpE-eashayicacidissi1-
Mt metvlphenydi:3mids; 7.6

[(2-dir
85

H IS \OF
nethylamino-
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{S)-4-(4-Flugro-phenyl)-1-methyi-6-
ox0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {4-fluoro-5-[1-(2-
hydroxy-ethyD)-5-methyl-1 H-pyrazol-3-
vi-2-methyl-phenyl} -amide

741
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{S)-4-(4-Fluoro-phenyl)-1 -methyl-6-
ox0-1.4,5 6-tetrahydro-pyridine.3-
carboxylic acid [4-flucro-2-methyk-5-(i-
methyl-6-oxo-1,6-diltydro-pyridin-3-yl)-
phenyl]-amide

150

(S)-4-{(4-Fluoro-phenyl)-6-ox0-1,4,5,6-
ietrahydro-pynidine-3-carbox ylic acid
[4-fluoro-2-methyl-5-(2-methyl-3-oxo-
2 3-dihydro-pyridazin-4-yl)-phenyl]-

amide

151

{8)-4-(4-Fluoro-phenyl)-1 -methyl-6-
oxo-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid [4-fluoro-2-methyl-5-(6-
oxo-6H-pyridazin-1-yl)-phenyl}-amide




| r\--NICH, 'CH3 -55-120N11000NH, C,HIN CHH 0 (S)-4-(4-Fluoro-pheny1)-1 -methy1-6-
oxo-1,4,5 ,6- tetrah dro-pyridine-3- carboxylic acid [2-methy1-5-(1 -methyl- 2-0x0-1,2-dihydro-pyridin-3
-y1)- phenylra‘r?’w?dze"? ‘é@%‘y?tzl HONNOOHHNFO (S)-4-(4-Fluoro- pﬁﬁj’}f}“@”&%"’f 4,5,6-
tetrahydro-pyridine-3-carboxylic acid {541-(2-hydroxy-ethyl)-6-oxo-1,6- 7
dihydro-pyridazin-3-y1]-2-methylphenyl} -amide 7. 122 CH3 11101 NHNOO
(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5 éHstetrahydro-pyridine-3-carboxylic acid

[2-methyl1-5-(5

152

-methy1-2-ox0- 2% -y1)-phe

n¥§ }-Qmj-(ilﬁugbgpgmyi)- I-methyl-6-
oxo-1,4,5,6-tetrahydro-pyridine.3-
carboxylic acid [4-fluoro-2-methyl-5-(1-
methyk-2-0x0-12-dihydro-pyridin-4-y1}-
phenylj-amide

Ho/ﬁ

(S)-4-(4-Fluoro-phenyly-1-(2-hiydroxy-
ethyf-6-0x0-1 4,5 ,6-tetrahydro-

153 pyridine-3-carboxylic acid [2-methyl-5-
(4-methyl-3,5-dioxo-4,5-dithydro-3H-
L"/N\ L 11,2 Aitriazin-2-yl)-pheny!]-amide
CH,
o)
&
Fow " {(S)-4-(4-Fluoro-phenyD- 1 -methyi-6-
N ox0-1,4,5,6-tetrahydro-pyridine-3-
154 © carboxylic acid [5-(3,5-diox0-4,3-
N] /N\fo dihydro-3F-[1,2 41triazin-2-v1)-2-fluoro-
kn,NH F phenyl]-amide
0
.
N z=© (S)-4-(4-Fluoro-phenyl)-1 -metiryl-6-
E oxo-1.4.5 6-tetrahydro-pyridine.3-~
155 carboxylic acid [3-fluoro-2-methyl-5-(2-

methyl-3-0x0-2,3-dihydro-pyridazin-4-
yl)-phenyl]-amide




123 F N INO O ---Nr_NH I CH3 N O (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0xo0-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid [2-fluoro-5-(3-0x0-2,3-
dihydro-pyrida?i-4X47%tenylkamide 7.58 124 CHH N 0 ftN 0 1 0 CH BTEH2009/067060
(S)-4-(4-Fluoro-phenyl)-1 -methyl-6- oxo-1,4,5,6-tetrahydro-pyridin e-3 - carboxylic acid
[5-(2,4-diox0-3,4- dihydro-2H-pyrimidin-1 -y1)-2-methylphenyl]-amide 6.44 - 56 - 125 CH3H . N 0 Cl
,N N I J HNO F (S)-4(4-Fluor@heny1)-6roxo-1,4,5,6- tetrahydro-pyridine-3-car§)oxylic acid

[4-chloro-2-methy1l- 46-ox8936prrid W -yl)-ph%]}g](-ﬂgiulilg%_gﬁgng 3 —%166‘5}:1(}:11—6—

F N oxo-1,4,5,6-tetrahydro-pyridine-3-
156 carboxylic acid [3-fluoro-2-methyl-5-(3-
0x0-2,3-dihydro-pyridazm-4-yl)-
= (@]
phenyl]-amide
\N ANH F

{8)-4-(4-Fluoro-pheayl)-1 -mmethyi-6-

¢, ';(j | " ox0-1.4,5 6-tetrahydro-pyridine-3-
57 :g/ I carboxylic acid {4-fluoro-5-[1-{(R)-2-
(|3H3 F hydroxy-3-methoxy-propyh)-2-oxo-1,2-
O Y dihydro-pyridin-3-yl}-2-methyl-phenyl} -
N =

HO F amide
2
R Nz© (S)-4~(4-Fluoro-phenyl)- -methyl-6-
‘Ii} oxo-1,4,5 6-tetrahydro-pyridine-3-

158 ') carboxylic acid {2-ethyl-5-(2-methy]-3-
p. o o%0-2,3-dihydro-pyridazin-4-yl)-
\N/N\CHZ ; phenyl]-amide

?NHa o | Acetic acid (R)-2-12-3-{[(S)-4-(4-

CH
s K fluoro-phenyh)- 1 -methyl-6-0x0-1,4.3,6-
- 1l g - ¥ 1
159 oh 8 tetrahiydro-pyridine-3-carbonyl]-amino}
. 5 OYN"‘N 4-methyl-phenyl)-3,5-diox0-2,5-
y JLOLN ! dihydro-3H-[1,2 Atriazin-4-yl]-1-

!
T \fH methoxymethyl-ethyl] ester

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 commetcial suppliers, such as Aldrich Chemical Co., or are prepared by

methods known to those skifled in the art following procedures set forth in references such as



INCHON NOH i NF 0., CH, 0 (S)-4-(4-Fluoro-phenyl)-1-methyl-6- oxo-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid 54]%2?6; 2-hydroxy-3-

methoxy-propy1)- 8768524 6-dihydropyridazin-3-y1]-2-methyl-phenyl} -anfaE EEE% D% H N O Cl o
-%-.NNCH, (S)-4-(4-Fluoro-pheny1)-6-ox0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid
[4-chloro-2-methy1-5-(2-methyl-3-oxo- 2,3 dlhydrof’ﬁyrldazm 4-y1)-phenyl]- amide 7.843 128 0
H,C.,N,..k | CHiG#'d¥INis¢0 R e@dn o S)ed#Difrethylcibamddmethy - F - fRfdre-phenyl)-6-oxo- |

4,5,6- tetrahyd@@mﬁ%@ﬁdm§ ReSRFOOIMIE AL 42+ %ﬁt@é%ﬁounds Flsevier Science Publishers, 1989,

7- CH
(2-methy1-3- 0 glgm%sdiligydigsggp g{%grll?a St Qd%ﬁg%t%gygg]zs ]V?fzsley 8? Sons: New York, 1991,

Velumes 1-40. The following synthetic reaction schemes are merely illustrative of some
5 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.
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,

10 distillation, crystallization, chromatography, and the like. Such materials can be
characterized using conventional means, including physical constants and spectral data.
Unless speeified to the contrary, the reactions described herein preferably are conducted
under an inert atmosphere at atmospheric pressure at a reaction temperature range of from
about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and most

15 preferably and conveniently at about room (or ambient) temperature, e.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

leaving group, and A, p, g, R, R® and R'! are as defived herein.

MgX

2
@
he)
W
2T

- . o
R H
R, NH, o N

o
( }q (R'H)p
( )q <] A f
A
20 SCHEME A

In step 1 of Scheme A, a Grignard reaction is carried out wherein nicotinic acid compound g

is reacted with phenyl magnesium halide compound b to afford a phenyl dihydropyridone



I3 NO H (S)-4-(4-Fluoro-phenyl)-1-methyl-6-

P2609/667060

carboxylic acid 2-methé/l-5-(5-methyl- 7.945 NO 2,4-dioxo-3,4-dibydro-2_HaFl> rimidin-1 - F

y1)-phenyllam 20194

10

15

20

30

0D CH 13 NO BC

- 65 -
carboxylic acid cornpound ¢. 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 modifted to introduce a leaving group ¥
to the acyl moiety of compound d. Carboxylic acid derivative compound d may comprise,
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 chioride, or like halogenating agent.
In step 3, an amide coupling reaction is carried out wherein an aniline compound e is reacted
with compound d, to afford dihydropyridoneamide compound £, which is a compound of
formula I in accordance with the invention. Numercus aniline compounds e are
commercially available or are readily prepared using synthetic procedures well known in the
art, Such aniline compounds may in many embodiments be made by reduction of the
corresponding aryl nitro compounds, as illustrated in the experimental examples below. In
the procedute of Scheme A, aniline compound a is shown as a substituted phenyl compound.
Other aryl amines such as naphthylamines may be used as well with the invention.
Many variations on the procedure of Scheme A are possible and will suggest themselves to
those skilled in the art. For example, in certain embodiments step 2 may be omitted, and
other amide coupling reaction procedures using EDCI, HATU, 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.
The compoumds of the invention are usable for the treatment of a wide range of inflammatory
discases and conditions such as arthritis, including but not limited to, rheumatoid arthritis,
spondyloarthropathies, gouty arthritis, osteoarthritis, systemic fupus erythematosus and
Jjuvenile arthritis, osteoarthritis, gouty arthritis and other arthritic conditions. The subject
compounds would be useful for the treatient of pulmonary disorders or lung inflammation,
including adult respiratory distress syndrome, puimonary sarcoidosis, asthma, silicosis, and
chronic pulmonary inflammatory discase.
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

HJ N xo 0-1,4,5,6-tetrahydro-pyridine-3- 129 11010



CH N (S)-4-(4-Fluoro-pheny1)-1-methyl-6- oxo-1,4,5,6-tetrahydro-pyridine-3- 130 110 0 O 4 carboxylic
acid [4-f|uoro-2-meth>/ljk5|€2- methy1-3-0xo0-2,3-dihydro-pyridazin-4- 7.864 34 -Ehenz/ll-amide
—.N,N.,CH, ‘01997 CHH (S)-4-(4-Fluoro-phenyl)-1-methy1-6- FGTEPEPPE0e0
0xo0-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid [Egé(4-ethyl-3,5-dioxo- 7,42

(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,
nenritis, neuralgias, poisoning, ischemic iniury, interstitial cystitis, cancer pain, viral,
parasitic or bacterial infection, post-traumatic injurics (including fractures and sports injurics),
53 and pain associated with functional bowe! disorders such as irritable bowel syndrome.
Further, compounds of the invention are useful for treating respiratory disorders, including
chronic obstructive pulmonary disorder (COPD), asthma, bronchospasm, and the like.
Additionally, compounds of the invention are useful for treating gastrointestinal disorders,
including Irritable Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic
10 and other biliary disorders, renal colic, diarrhea-dominant IBS, pain associated with GI
distension, and the like.
The compounds of the invention are also useful for the treatment of muscular sclerosis and
diabetes.

Administration and Pharmaceutical Composition

13 The invention includes pharmaceutical compositions. comprising at least one compound of
the present invention, or an individual isomer, racemic or non-racentic nuxture of isomers or
a pharmaceutically acceptable salt or solvate thereof, together with at least one
pharmaceutically acceptable carrier, and optionally other therapeutic and/or prophytactic
ingredients.

20 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
diseasc to be treated, the age and relative health of the subject, the potency of the compound

25 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
therapeutically effective amount of the compounds of the present invention for a given

30 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



NO F 4,5-dihydro-3H-[1,2,4]triazin-2-y1)-2- methyl-phenyl]-amide 0 CH 13 NO CH,HN
(S)-4-(4-Fluora§-§hen I)-l-methyI-G- 132 0 0 oxo-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid
[2-methyl-5-(3* Y’ E015 No 2,4-dioxo-3,4-dihydro-2H-pyrimidin-1 -PCWIEPﬁ%%'ﬁ@ﬁ%
58 -
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- intravenous) administration or in a form suitable for administration by inhalation or
insuffiation. 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
5 adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical compositions

and unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without additional
active compounds or principles, and the unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be

10 employed. The pharmaceutical compositions may be employed as solids, such as tablets or
filled capsules, semisolids, powders, sustained release formulations, or liquids such as
solutions, suspensions, enmulsions, elixirs, or filled capsules for oval 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,

15  more broadly, about 0.01 to about one hundred (100) mulligrams, 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
compound or compounds of the present invention or pharmaceutically acceptable salts

20 thereofas the active component. The pharmaceutically acceptable carriers may be either
solid or liquid. Solid form preparations include powders, tablets, pills, capsuies, cachets,
suppesitories, and dispersible granules. A solid carrier may be one or more substances which
may also act as diluents, flavouring agents, solubilizers, lubricants, suspending agents,
binders, preservatives, tablet disintegrating agents, or an encapsulating material. I powders,

25 the carmrier 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) 1o about seventy (70)
percent of the active compound. Suitable carriers include but are not limited to magnesium

30 carbonate, magnesium stearate, tale, sugar, lactose, pectin, dextrin, starch, gelatine,
tragacanth, methyleellulose, sodiom carboxyvmethyleellulose, a low melting wax, cocoa butter,
and the like. The term “preparation” is intended 1o include the fornmlation of the active

compound with encapsulating material as carrier, providing a capsule in which the active

[][-amide O



133CH,HIPNO NO,,r, N,CH, O HN 0 (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-

letrahydro-pyridine-3-carboxylic acid [2-methy1-5-(3-methy1-2,4-dioxo-3,4-

dihydro-2H-pyWh 48 pheny1]- amide 7.24 134 CH, al --," | N 0 CHRASTRER2ee4 o6t

(S)-4-(4-Fluoro-phenyl)-1 -methy1-6- oxo-1,4,5 ,6-tetrahydro-pyridine-3- carboxylic acid

(541-(2-hydroxy-ethyl)- 6-ox0-1,6-dihydro-pyridazirt8--y1]-2- methyl-phenyl} -amide 6.42 135 CH, 'H

IPON NO ..-- CtdnioBe(® i 4 liora-phasny] JsGroxantipl, byG dettahydrar pysrdiiscd«earbikylic acid

[2-methy1-5-(4:meihy-8:0Q A RVHHRE e LitdeRNeMIRMIAG L5322, 478 GlehLaSh Ny -N--cO , CH,

lozenges may be as solid forms suitable for oral administration.

Other forms suitable for oral administration include liguid form preparations including

5 emulsions, syrups, elixirs, aqueous soiutions, aqueous suspensions, or solid form preparations

which are intended to be converted shortly before use to Hquid form preparations.

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

or may contain emuisifying agents, for example, such as lecithin, sorbitan monooleate, or

acacia. Aqueous solutions can be prepared by dissolving the active component in water and

10  adding suitable colorants, flavors, stabilizers, and thickening agents. Agueous suspensions

can be prepared by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylceliulose, and other well known suspending agents. Solid form preparations
inciude solutions, suspensions, and emulsions, and may contain, in addition to the active

15 component, colorants, flavors, stabilizers, buffers, 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
dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers

20 with an added preservative. The compositions may take such forms as suspensions, solutions,
or emulsions i oily or aqueous vehicles, for example solutions in agqueous polyethylene
glycol. Exampies of oily or nonaqueous carriers, diluents, solvents or vehicles include
propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic
esters (e.g., ethyl oleate), and may contain formulatory agents such as preserving, wetting,

25 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.

The compounds of the invention may be formulated for topical administration to the

30 epidermis as ointments, creams or lotions, or as a transdermal patch, Ointments and creams
may, for exampie, be formulated with an agueous 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,



CINO (S)-4-(4-Fluoro-phenyl)-1-methy1-6- oxo-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid
[2-methyl-5-(4-methyl- 6-0x0-6H-pyridazin- 1 -y1)-phenyll-amide 7.515 - 59 - 137 NO N /
(S)-4-(4-Fluor8tBREHFTF447-methyl-60x0-1,4,5,6-tetrahydro-pyridine-3- cAIOKRAE 460
[2-fluoro-5-(5-methyl- 1H-pyrazol-3-yl)-phcnyl]-amide 6.39 N H3CH 138 HNO H 40 N O N,NO ---
(S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6- tetrahydro-p$fidine-3-carboxylic acid
[4-fluoro-2-metlyt=SnibagontsGhlpyttiag byerdts: ydipiph@ayiamidecddt Mgt | Fibuhid@ O N Hs

(S)-4-(4-Fluorg:phanyl)- %ﬂ?aath&ﬂq&sﬁ%é{?oﬁ%%@J%H%WXHE&RXMQ&?c%mi%?t'é%r%%{%ca%%m in
[4-fluoro-2- methf}/avored bmethyl 2-0x0-1,2-dihydro-pyridin-3-y1 ide 7.8

ase, usually sucrose 'and acacia or tragacantb pastx les comprlsmg the active
ingredient in an inert basc such as gelatine and glyeerine or sucrose and acacia; and
5  mouthwashes comprising the active ingredient in a suitable liquid carrier,
The compounds of the invention may be formulated for administration as suppositories. A
low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted and
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

10 solidify.

The compounds of the invention may be formulated for vaginal administration. Pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient
such carriers as are known in the art to be appropriate.

The subject compounds may be formulated for nasal administration. The solutions or

I5 suspensions are applicd directly to the nasal cavity by conventional means, for example, with
a dropper, pipette or spray. The formulations may be provided in a single or multidose form,
In the latter case of a dropper or pipette, this may be achicved by the patient administering an
approprizate, 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 pwmp.

20 The compounds of the invention may be formulated for acrosol administration, particularly to
the respiratory tract and including infranasal 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 snitable propeliant such as a

25 chlorofluorecarbon {CFC), for example, dichlorodifivoromethane, trichlorofluoromethane, or
dichlorotetrafluoroethane, or carbon dioxide or other suitable gas. The acrosol may
conveniently also contain a surfactant such as lecithin. The dose of drug may be controlled
by a metered valve. Altematively 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

30 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



CHI3NO CH3H N ISO IN O (S)-4-(4-Fluoro-phenyl)-1-methyl-6- oxo-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid [2-methyl-5-(5-methyl2-ox0-2H-pyridin-l-y1l)-phenyl]-amide 7.18 141 Os N. CH I3 NO O
0 CH3 (S)-4-(4- ﬁ%%z%ﬁz:-nyl)-l-methyl-& oxo-l,4,5,6-tetrahydro-pyridﬁ"n%t@? %‘5%}8%0 acid
[2-fluoro-5-(2-methyl-3- oxo-2,3-dihydro-pyridazin-4-y1)- phenyThainide 7.36 - 60 - 142 -- O N N Hs
(S)-4-(4-Fluoro-pheny1)-6-oxo-1,4,5,6- tetrahydro:éﬂfYrrdine-B-carboxylic acid

[2-fluoro-5-(2- wictigy BeBudwa b Bstelingdeopyrideiziniy-yaydehwny fandidé 8Rrad ByFpG B B O CH,
(S)-4-(4-Fluorgaphienyl)-6-oxo-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid

[4-fluoro-2-meqy R otk hpyridazin, by Rneoyramide f R Sthdh or
controlled refease administration of the active ingredient. For example, the compounds of the
5 present invention can be formulated in transdermal or subcutaneous 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-

10 dodecylazacycloheptan-2-one). Sustained release delivery systems are inserted
subcutanecusly into the subdermal layer by surgery or injection. The subdermal implants
encapsuiate the compound in a lipid soluble membrane, ¢.g., silicone rubber, or a
biodegradable polymer, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the

15 preparation is subdivided into unit doscs containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsuies, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it
can be the appropriate mumber of any of these in packaged form.

20 Other suitable pharmaceutical carriers and their formulations are described in Remingfon:
The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing
Company, 19th edition, Faston, Pennsylvania. Representative pharmaceuntical formulations
containing a compound of the present mvention are described below.

EXAMPLES

25  The following preparations and examples are given to enable those skilled in the art to more
clearly understand and to practice the present invention. They should not be considered as
limiting the scope of the invention, but merely as being illustrative and representative thereof.
Unless otherwise stated, all temperatures including melting points (i.e., MP) are in degrees
celsius (°C). It should be appreciated that the reaction which produces the indicated and/or

30 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

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



40N O a."..N N 1/0 (S)-4-(4-nuoro-phenyl)-6-oxo-1,4,5,6- tetrahydro- pyridine -3-carboxylic acid

[2-fluoro-5-(6-0x0-6H- p rldazm 1 -y1)- phenyl] amide 145 CH I N CH HI E II.

NO F CH2 3 0 ----4;

(S)-4-(4- Fluorgj%ﬁ%ww -f“nethyl 6- oxo0-1,4,5,6-tetrahydro-pyridine-3 - & ggxyﬁ?@"z}fg{} 0
[4-fluoro-2-methyl-5-(4- methyl-6-oxo0-6H-pyridazin- |-yl)phenyl]-amide 7265 146 I Nis NONNOCH 30
(S)-4-(4-Fluoro-pheny1)-1 -methyl-6- oxo-l,4,5,6-fe7tPaihydro-pyridine-3- carboxylic acid
[2-fluoro-5-(6-ox0 -6Hpyridazin-1-y1)-phenyMakidd B.TENS1 - 147 CHSHNFINIOH j F

10

15

20

30

BETBDMS
DBU
bCM
DIPEA
DME
DMF
DMFDMA
DMSO
DMAP
dppf

EDCI
FtOAc
EtCH

gc

HATU

HMPA
HOBt

hple

PA
IPBAPE
mCPBA
MeCN
NMM
NMP
Pdx(dba)s
TBAF
tBDMSICI
tBDMSIBr
TEA

THF

LDA

2-bromoethoxy tertbutyldimethyvlsilane
1,8-diazabicyclo[5.4.0Jundec-7-ene
dichloromethane/methylene chloride
diisopropyl ethylamine (Hunig’s base)
1.2-dimethoxyethane (glyme)

N N-dimethyl formamide

N N-dimethylformamide dimethyl acetal
dimethyl sulfoxide
4-dimethylaminopyridine
1,1"-Bis(diphenylphosphino)ferrocene
1-¢thyl-3-(3 -dimethylaminopropyl)carbodiimide
cthyl acetate

ethanol

gas chromatography
2-(1H-7-Azabenzotriazol-1-y1)-1,1,3 3-tetramethy! uroninvm
hexaftuorophosphate Methanaminiurm
hexamethylphosshoramide
N-Hydroxybenzotiriazole

high performance liquid chromatography
isopropanol

isopropenylboronic acid pinacol ester
m-chloroperbenzoic acid

acetonitriie

N-methyl morpholing

N-methyl pyrrolidinone
Tris{dibenzylideneacetone)dipatladium(0)
tetrs-n-butyl ammonium fluoride
tert-butyl-dimethyisilyl chloride
tert-butyl-dimethylsilyl bromide
triethylamine

tetrahydrofuran

tithium diisopropylamine



(S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6- tra tehydro-pyridine-3-carboxylic acid

14-fluoro-541-(2-hydroxy-ethyl)-5- methyl-1H-pyrazol-3 -y11-2-methylphe 6’% -amide 148 CH, -H

NFOHF (SYE-HHIS6-phenyl)-1-methy1-6- oxo-1,4,5,6-tetrahydro- B

P3¢ oxylic acid

{4-fluoro-541-(2- hydroxy-ethyl)-5-methyl-1H-pyrazol-3- y11-2-methyl-phenyl} -amide 7.41 |-13C\---/

149 CHHNFSI'N, CH, 0N O (S)-4-(4-Fluoro- phéﬁyl) 1-methy1-6-
0x0-1,4,5,6-tctrahydi@pyfidine-3- carberydicybdichddaflsipteiRemisthy 1-5-(1-

methy1-6-oxo-1,6-dihygro-pyridin-3-y 1y phenyiaruige -pRY CH3 H 1000 ..,

1'L. NCH, N

Xantphos 4,5-bis(diphenylphosphino)-9,9-dimethyl-xanthene

5 Preparation 1

4{4-Fluoro-phenvi6-0x0-1 4.5, 6-tetrahvdro-pyridine-3-carboxyvlic acid

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

Q
= OH
l RN N F
/ ———
cl N
o
HO
SCHEME B

16 4-Fluorophenylmagnesium bromide (2M in THF; 130 mi) was added dropwise at 0°C to a
stirring sohution of 6-chloronicotinic acid (12.92 g) in 150 mL of THF | Afier the addition

was complete the reaction mixture was stirred at ambient temperatare for 16 hours. The

reaction mixture was cooled o -60°C and acetic acid (105 ml) was added dropwise, resulting

in formation of a solid. After the addition was complete the reaction mixture was warmed to

15 ambient temperature. The reaction mixture was then cooled to 0°C and quenched by addition

of saturated aqueous ammenium. chloride solution. The mixture was partitioned between

water and cthyl acetate, and the organic layer was separated, washed with water and brine,

dried over Na;SOQ,, filtered and concentrated under reduced pressure. The regidue was

dissolved in hot ethyl acetate . Upon standing a solid precipitate formed,. which was

20 collected and dried to give 10.04 g of 4-(4-fluoro-phenyl}-6-oxo-~1 4,5 6-tetrabydro-pyriding-

3-carboxylic acid as a white solid.

Preparation 2

Chiral Separation of (R) and (S) 4-{4-Fluoro-phenyD)-6-0x0-1.4.5.6-tetrahvdro-pyridine-3-

carboxylic acid

25  The (R) and (8) isomers of 4-(4-fluoro-phenyD}-6-0x0-1,4,5 6-ietrabydro-pyridine-3-

carboxylic acid were separated using an R,R Whelle-O1 (Regis Technologies) chiral column,

30 mm L.D. x 250 mm length, designed for use with supercritical CO; fluid chromatography.

Racemic 4-(4-Fluoro-phenyl)-6-oxo-14,5 6-tetrakydro-pyridine-3-carboxylic acid was

dissloved in a 5% THF/95% methanoi solution fo 100 mg/ml concentration. The sohation



0 (S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6- tetrahydro-pyridine-3-carboxylic acid

[4-fluoro-2-meth 1-5-82-methy1-3-0x02,3-dihydro-pyridazin-4-y1)-pheny%/}- amide 151 CHNIPOF ..--
CH,INO (S)-X‘i ﬁtﬁﬁﬂc??g%henyl)-1-methy1-6- 0xo0-1,4,5,6-tetrahydro-p HHW%?’%@PB%WHC acid
[4-fluoro-2-methy1-5-(6- oxo-6H-pyridazin-1-y1)-phenyl]-amide - 62 - 152 CH, -H N Fil NO | CH, CI,
N O (S)-4-(4-Fluoro-phenyl)-1-methy1-6- oxo-l,4,57é-Tetrahydro-pyridine-3- carboxylic acid
[4-fluoro-2-mettfyfiliergd andhaiyied 10467 £ 2 dihyavtopyridimidetet entophreenyifrarnide’ 163 HO CHH N
111110 I,NO yih@Nd and eluted with 35% methanol (HPLC grade), 65% supercritical CO; at 40 °C.

(S)-4-(4-Fluorg- &?n 1 4-é,2-b drox g1 )-6- 04[},4,5,6-¢e T I"%dr ridine-3-carboxylic acid
ety 1-5- (LTSS S L T aho R (S AR B 2 S 252 N 010
210-212°C) and the (R) isomer was recovered from the sccond fraction {[alphal=-197.4°
5 (CHCIL c=0.618), mp, 213-215°C). Stacked injections were jused with a singie run time of
seven minutes. |

Preparation 3

3-(5-Amino-2-fluoro-4-methvl-phenyl}-5-methvl-pvrazole-1 -carboxvlic acid benzy] ester

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

CH, CH, CH, CH, I?OC
NO
Step 1 * Stepz NF:  Step 3 NH
e ——— o J———— r———n.
Cu(ll) Nitrate Pd/C BOC,0
F F F F
HC™ O 0" CH, 0” "CH, 07 "CH,

M C
SCHEME C

10

Step ! 1-(2-Fluoro-4-methvl-5nitro-phenvh)-ethanone

Copper (1) nitrate (3.175 g) was added portion wise to a room temperature solution of 1-(2-
fluoro-4-methyl-phenyl)-ethanone (2.74 g) in chloroform (30 ml) and Trifluoroacetic

15 anhydride. The mixture was heated at 60°C for 30 minutes then cooled to room temperature
and added to ice. The mixture was extracted with methylene chloride, and the organic layer
was washed with water and brine, dried (Na,S0y), filtered and concentrated under reduced
pressure to give 3.17 g of 1-(2-Fluoro-4-methyl-5nitro-phenyl}-ethanone as & reddish oil,
which was used directly without further purification.

20 Step2  i-{5-Amino-2-flucro-4-methyi-phenvl)-ethanone

1-(2-Fluoro-4-methyl-5-nitro-phenyl)-ethanone (3.17 g) in ethanol (10 ml) was hydrogenated
over Pd/C (200 mg) under balloon pressure over night. The mixture was filtered and the

filtrate was concentrated under reduced pressure to a grey solid that was recrystallized



N'N'4 11 NH O CH, N F FH O (S)-4-(4-Fluoro-pheny1l)-1-methy1-6- ow-1,4,5,6-tetrahydro-pyridinc-3-
carboxylic acid 5-53,5-di0xo-4,5- dihydro-3H-[12,4]triazin-2-y1)-2-f|uoroghe%};?-amide 1I55CHHFNO
0-...ix-.... N, ol 2‘ YhENo (S)-4-(4-Fluoro-phenyl)-1 -methyl-6- oxo-1,4(,j / Fe ?é%%rﬂo-pyridinc-&
carboxylic acid [3-fluoro-2-methy1-5-(2- methy1-3-0x0-23-dihydro-pyridazin-4- y1)-phenyl]-amide WO
2010/072607PCT/EP2009/067060 - 63 - 156 CH,'I% CHHNOO.-..NHO
(S)-4-(4-FluordEhehpransh e sye-653xe of 4 (5;8rien-aripe-pyrrimeriershr By 46 r
[34luoro-2-megiaydnas(gowrie-2,3-clihydro-pyridazin-4-y1)- phenyll-amide 57 CH,

Step 3 {5-Acetyl-4-fluoro-2 -methvl-phenvl-carbamic acid tert-butyvl ester

"BOC" anhydride (2.451 g) was added in one portion to a 0 °C solution of 1-{5-amino-2-
5 fluoro-4anethyl-phenyh-ethanone (1.625 g) and DMAP (20 mg) in THF (10 ml). The
reaction mixture was stirred at room temperature for 20 hours, then concentrated under
reduced pressure. "Flash chromatography" 0 to 30% EtOAc in hexanes gave (5-Acetyl-4-
fluoro-2-methyl-phenyl)-carbamic acid tert-butyl ester (2.45 g) as a white solid.

4-Fluoro-2-methvi-5-{5-methvyl-1H- \ -carbamic acid tert-butvl

10 ester
A solution of (5-Acetyl-4-fluoro-2-methyl-phenyl)-carbamic acid tert-butyl ester (425 mg)
and (1, -dimethoxy-ethyl)-dimethyl-amine (653 mg) in DMF (2 ml) was heated at 90°C for 3
hours, then cooled to room temperature. Solvent was removed under reduced pressure, and
the residue was dissclved in a mixture of EtOH (25 mi) and THF (5 ml). The mixture was

15 cooled to § °C, and hydrazine hydrate (5 ml) at 0°C was added. The mixture was stirred for
16 hours at room temperature, then concentrated under reduced pressure. The residue was
purified by"flash chromatography" (0 to 30% EtOAc in hexanes) to give 370 mg of [4-
fluoro-2-methyl-5-(5-methyl-1H-pyrazol-3-yl)-phenyl]-carbamic acid tert-butyl ester.

Step 5 3-(5-tert-Butoxvearbonviamino-2-fluoro-4-methvi-phenvi}-3-methyi-2H-pyrazole-

20 l-carboxvlic acid benzyl ester

Benzylchloroformate (104 mg) was added dropwise to a room temperature solution of {4-
fluro-2-methyi-5-(5-methyl-1H-pyrazol-3-yl)-phenyl}-carbamic acid tert-butyl ester and
DIPEA in CH,Cl; (2 mb). The mixture was stirred at room temperature for one hour, and
then 10% aqueous citric acid solution was added. The organic layer was separated dried
25 (Na;80.), flitered and concentrated under reduced pressure. "Flagh chromatography™ of the

| residue (0 10 20% EtOAc in hexanes) gave 210 mg of 3-(5-tert-Butoxycarbonylamino-2-
fluoro-4-methyl-phenyl)-5-methyl-2H-pyrazole-1 -carboxylic acid benzyl ester as a white
sohid.
Step 6 3-(3-Amino-2-fluoro-4-methvl-phenyl}-5-methyl-pyrazoie-1-carboxylic acid benzyl

30 ester
3-(5-tert-Butoxycarbonylamino-2-fluoro-4-methyl-phenyl)-3-methyl-2H-pyrazole-1-
carboxylic acid benzyl ester (320 mg) was hydrogenated using 10% Pd/C (40 mg) following



H N 00 CIHsF 00 N HO CH, I N 0 (S)-4-(4-Fluoro-phenyl)-1-methy1-6-
0xo0-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid {4-fluoro-5-[1-((R)-2-
hydroxy-3-mem8>%)6ﬁ?5%%§/’/i)-2-oxo-1,2- dihydro-pyridin-3-y1]-2-methy1-ﬂ?gﬁvffﬁ?fﬂﬁ?@aﬁ% CINHIO
NO0O04?,..N"NCH, 0 (S)-4-(4-Fluoro-phenyl)-1-methyl-6- oxo-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid [2-ethy1-5-(2-methy1-3- oxo-2,3-dihydro-pyridazin-4-y1)- phenyThamide 159 CH,H
CH,IIS I- 00 0 ¢Nré4adde: ofidp RI10 eieatic atit(R)HRR-43(S)-Ab¢dyl)-5-methyl-pyrazole-! -
fluoro-phenyl)Jeihyk8:0%8:11 4202 tthah wdrospytiding -3-carbonyThamincfl -
4-methyl-phenyl)-3,5-dioxo-2,5- dihydro-3H41,2,4]triazin-4-y11-1- methoxymethyl-ethyl ester TABLE
1 Synthesis Compounds of the present invention can be made by a variety of methods depicted in the
illustrative synthetic reaction schemes shown Bmgbaféienided below. 5 The starting materials and

reagents used in preparing thesgigapnaqungisiIergaly.are eitharaxaiakle from commercial suppliers,

such a5 Aich Chericel Co. g1 ate Aropared by methodh Ko 9 hpse skiled n the artfllowing

tfe Wf )
ofth in references such as

H, CH,
CHS Step 1 N02 Siep 2 NH2
HG — O—CH, PUIC
1, N——%—CHB
/
HC  o—CH, N s
HC™ 0 2. HNNH, o —

H,C H,C

SCHEME D

Step 1 5-Methvl-3-(4-methvi-3-nitro-phenvl}-1 H-pyrazole

10 A solation of 1-(4-methyl-3-nitro-phenyl)-cthanone and (1,1-dimethoxy-ethyl}-dimethyl-
amine in DMF was heated at 90°C for 3 hours, then cooled to room temperature. Solvent was
removed under reduced pressure, and the residue was dissolved in & mixture of EtOH (25 ml)
and THF (5 ml). The mixture was cooled to 0 oC, and hydrazine hydrate (3 mi} at 0°C was
added. The mixture was stirred for 16 hours at room temperature, then concentrated under

15 reduced pressure. The residue was purified by™flash chromatography” (0 to 30% EtOAc in
hexanes) to give 8.5 g of 5-methyl-3-(4-methyl-3-nitro-phenyl)- 1 H-pyrazole as a yellowish
solid, which was recrystaliyzed from EtOAc to give 8.2 g of yellow powder.

Step 2 2-Methyl-5-(5-methyl-2H-pyrazol-3-vh)-phenylamine

5-Methyl-3-(4-methyl-3-nitro~-phenyl)-1 H-pyrazole (8.2 g) was dissolved in ethanoland

20 Palladium (10%) on activated carbon was added. The mixiure was subject to barometric
hydrogenation under balloon pressure for five hours at room temperature, The mixture was
filtered and the filtrate was concentrated uader reduced pressure to give 414 mg of crude 2-
methyl-5-(5-methyl-2H-pyrazol-3-yl}-phenylamine as a white soiid, which was used directly
without further purification.

25 Preparation 5

5-{1-[2-(tert-Butyl-dimethyl-silanvioxy)-ethyij-5 -methyl-1 H-pyvrazol-3-yi} -2 -methvi-

phenviamine




WO 2010/072607PCT/EP2009/067060 - 64 - Fieser and Fieser's Reagents for Organic Synthesis;
Wiley & Sons: New York, 1991, Volumes 1-15; Rodd's Chemistry of Carbon Compounds, Elsevier
Science Publrs\hers %@é@ Volumes 1-5 and Supplementals; and Organr%cﬁlgga%ﬁg"%rley & Sons:
New York, 1991, Volumes 1-40. The following synthetic reaction schemes are merely illustrative of
some 5 methods by which the compounds of the ﬁr@s’ent invention can be synthesized, and various
modifications tbheHeatiginnetdirenstion Bsrermeastcansiutinad e &albnilFbe suggested to one skilled in
the art having referred to thg disclosure contained in 's Application. The stamqg materials and the
intermediates of the thelc react|on scheme can Be’isolated and pwrﬁred desired using

- i Btallization,
chromatography, and thelike~Suchi¢mnaterials can bg ractéﬁzéd using cowyentional means,
[ [ [ g , the reactions
are conducted under agdnert atmosphere at atrfoSpheric pressure at a
reaction temperature rangg-ef from about -78 C to ahodt 150 C, more prefer bl from about OC to
about 125 C, and most 15 prefgsably arrmbmmfhre’ntly ,abouttﬁl@tr}ﬁ?p@r\aﬁrblerrt)atemperature e.g.,
about 20 C. Scheme A below illustrates one synthetic procedure usable to prepare specific
compounds of foimula I, wherein X is halo and m#y*B&4k& same or different upon each occurence, Y
is a leaving greup, fand Ao- PeierBRiy LR Brameh Ril:ayéag-cefnadieraio - (Nethyl S nitro-phenk HO+ ----- ao
Step3 A %OS?HHEMEO@ In step 1 of Scheme A. a Crrignard reaction is carried out wherein nicotinic
acid compound a’1s reacted with phenyl magnesium halide compound b to afford a phenyl
drhydropyrldoﬁﬁeSW@‘?@fl%W?ﬁ(i‘ﬁ@ﬂEkgmﬁgm@?@%dHGW&BW&@]@%@YHMUnd c. In many
embodiments, femiampla):.came icisiyravailahieitn chiRiowiieatiric Aci D ay badisedfor compound
a. fumerous RReNY.BRanssiimKamifte ‘ff?éT}Pa%H&% %%J%%QHM&“&%&F&BX wellsnown techniques

and may be used for compound b. In step one compound C is optronae] y modified to

introduce a leadViAg'8rs \‘?’rS’?diﬂ“?éda?:‘Sﬂrrl?{@r%@y éﬁ%@ﬁaﬁ%‘h?ﬂ?ﬁ%ﬁ%%ﬁ%%ﬁ%ﬂ%ﬁ%ﬁ/e compound
d may cortipriseneferigxamyp g aabb oRyiccaaithhaids e @arsneyBlio Astercaacarpoxghc acid

annydride, depending:RAM A AIE PG laar %%tt?ﬂ?%éth{ﬂf?'@{ FIRAGTIERIS ol a0 Such as

chloro, such that compound d'may be prepared by treatment of carboxylic acr ompound ¢ with
oxalyl chlorrdéyﬁﬁ%‘ﬁﬁf epRiHER, a&ﬁolﬂ?@th‘ﬁf’&gleﬁaffﬁﬁbbaé’eHfmfﬁﬂhsg?éﬁi@‘yaﬁ%rﬁréé“é%bHng reaction is
carried out whéreiatai Bnitinecampoinereziser esctadonitbdeompound d, to afford
dihydropyridongamidescompeupafnich is.a. ﬁ%@%@@ﬂ%@éﬂ%ﬂ |R3GE0K qiarrge yvrth the invention.

Numerous aniline cornpounds e are commercially available or are feadily prepared using synthetic

-
Sl

procedures weleKNGRIEHIRS 1. Such aniline compounds may in many embodiments be made by

reduction of the{l5teviespdndithylaidnpitrg caimpleundgiyas-Husthied-inuiherexpglmental examples
below. In the rﬁﬂ%ﬂ&(&@ EFRRNR St t@%m&%ﬁa&mtmﬁm Hastitgd.pheny!

compound. Other aryl aminés such as naphthylamines may be used as well with the invention. Many

variations on tH& BrolBHHEEE é’&h%tlﬂﬁcht%?%r%%fbl?éda?ﬁﬁ’%ﬂP%ﬁ%éQf‘lﬂﬁg?ﬁ’é%‘i%‘éffB these skilled in
the art. For exhimple, irooectaparambotimentsisteps Zlimay et dmnitted: and 20cetheramite coupling
reaction prpcedites: ';;ﬁ!&grﬁagte treuw @%E’(ré%wcaaéh@ﬂ%n &hgrﬁ%ddfatﬁ}?ﬁ? Specific

details for producin com ounds of the invention are described in the xam les section below. Utility
The compoun8¥&Fire \?e‘r‘i‘ﬁt}}ﬁ ﬂ@@é%t%eféraﬂ@ﬁé%&ﬂte‘ﬁtc&fv&lvmf& P 8‘f”i’i‘fﬂ5mmatory diseases
and condrtronéistb@hmsmmms including but not limited to, rheumatoid arthritis,
spondyloarthropathies, gouty arthritis, osteoalthﬂgn wstemic lupus erythematosus and juvenile
arthritis, osteo thﬁ{r is. g outy art |t|s an other art rtic condltlons The subject compounds would be
useful for the treatmer: SHptifdHary tiso EHRHEH HTath i yiratory
distress syhdrome, pulmonary sardnidosischsth isndhehB8@chronic pulmonary inflammatory
disease. The cgnpg %ﬁ&g@@%ﬂ@ﬂ&ﬁ%&éﬁﬁ&&@n%&%ﬁe@ﬂ@%&E{QW 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 WO
2010/072607PCT/EP2009/067060 - 66 - (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 juries),
5 and pain associated with functional bowel disorders such as irritable bowel syndrome. Further,
compounds of the invention are useful for treating respiratory disorders, including chronic obstructive
pulmonary disorder (COPD), asthma, bronchospasm, and the like.




Additionally, compounds of the invention are useful for treating gastrointestinal disorders, including
Irritable Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic | O and other biliary
disorders, renﬁ%&?@f“&ﬁ#hea-dominant IBS, pain associated with GI diSté&idH 4hd%he like. The
compounds of the invention are also useful for the treatment of muscular sclerosis and diabetes.
Administration and Pharmaceutical Composition 15/ The invention includes pharmaceutical ‘
compositions comprising at least one compound of the present invention, or an indiidual isomer,
racemic or non-racemicimixture of isomers or a pharmaceutically agceptabl or solvate thereof;
together with at least ¢
prophylactic ingrediertts In generadxite Cunpeunds of the inventien ég/ill b
therapeutically effective lamdunt byZany! g the accepted modes of afiminjstrat
similar utilities. Suitabfe dgsagétanges a icallyni-500 mg da ]

most preferably 1-3§*thgdaily, depegrtﬁ&n n rous factges~sych as the séyerity of the disease
to be treated, the age afid relative health of the subjec(f,Hme potency:of the compound 25 used, the
route and form of administration, the indication {@wa#gs yhich the administration is directed, and the

preferences and rience of the medical practitioner involved. One of ordinary skill in the art of
treating such §?§§§1§§§0r14ﬁ %80 BBl aﬁv?%jgﬂttg?l RIS S PRTHER RS A H AT FE TN eR BpYH Personal

W
knowledge and-thie-tistlosura ol thistAlpplidatibnx tbcaste@aima thdichpeetichlyeaff@ative amount of the

compounds of dhe.prasentdpyention famna Qives:3R disease srempramngmekingdmentianmay be
administered as g)harmad?eu ical formulations lncludlng t& %eflféltable forﬁ%[al including buccal and
0 E’a’r(e

sub-lingual), réctal. Rasal Topical PUIRMBRER AGiFaY AYaPL) ARG it amdscular,
intraarterial, inwtithebatpwideetarrousiarg i 201 04072687 RCTIERPQDDOI0B7 060 -67 - intravenous)
administrationgeinademmsyitable)Rragninisitationbydphalationonios uiflation The-preferred

manner of administration is generally. oral. usin opvenient daily dosage regimen which can be
adjusted acco%ai%%%a&tegr%%‘q%?ﬂighomc@ g}égrf{pglﬂeﬁdy Q‘?% %&‘%H%W*E%‘%E?H}}%%Ei’én, together
with one dfmare) covestitio nals: S mslidderiersthereditlenis, Ty ds8oplasestingd e form of
pharmaceuticabcampasitionsAnd:nihdesagas:d ke AharMaceYlicahCORRgsHeNsRR unit dosage

forms may be camprised of conyentional ingredients in conventional groportions, with or without
additional actiVE ARETHES A BrRSIBIES SR HE hil SCAGEVT RO RAY Bontalir Ay Sliable
effective amouthddiiechenedsyrathem ddMridhdiiretenhitlythe dntehtiéd-tadosage range to be 10

employed. Thepharmpestiisakaen positienssipainheyemnplayediassoissysuahias.takiots or filled
capsules, semsplds, powdets, sustaed iplease fomuiations. or iduids suph as solutions,
suspensions, emulisions, elixirs, or fiied capsules 10r oral use; or in he

rth of suppositories for rectal
or vaginal administration; or in the form of steril&iajmplable solutions for parenteral use. Foimulations

containing about gne-(Lrmiligramofactive inaredienten. 5imers-bivadixc abiaysQi0k to about one

hundred (100) milligrams, per tablet, are ac ingl jtable representative unit dosage forms. The
compounds of the inven?%%%%%%h%lﬁ%ﬁﬁﬁﬁfzﬁgﬁgﬁ%% ‘%mm%%%tration dosage forms.
The pharmacelRfcansHigBIETHS WAt HSSapeTortS i ay bohprisaneémpound or compounds of the
present invention or. pharmaceutically acceptable salts 20 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, binders, preservatives, tablet disintegrating agents, or an encapsulating material.
In powders, 25 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) percent of the active
compound. Suitable carriers include but are not limited to magnesium 30 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 WO 2010/072607PCT/EP2009/067060 - 68 - component, with
or without carriers, is surrounded by a carfier, which is in association with it. Similarly, cachets and
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges may be as solid foims
suitable for oral administration. Other forms suitable for oral administration include liquid form
preparations including 5 emulsions, syrups, elixirs, agueous solutions, agueous suspensions, or solid
fool' preparations which are intended to be converted shortly before use to liquid form preparations.
Emulsions may be prepared in solutions, for example, in aqueous propylene glycol solutions 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 10 adding suitable
colorante flavvnre cotahilizere and thickenina aneante AAditieaniice cricnancinne ~an he nrenarad hy




20 with an added preservative. The compositions may take such forms as suspensions, solutions, or
emulsions in oily or a(éueous vehicles, for example solutions in aqueous polyethylene glycol. Examples
of oily or nonaﬁ\é&ﬂfé &&fers, diluents, solvents or vehicles include prog% & t5’/’8‘?37f,"'£250Iyethylene
glycol, vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may contain
formulatmy agents such as preserving, wetting, 25 @?nulsifying or suspending, stabilizing and/or
dispersing agents. Alterrpativelyml_')%%ctive ingredient may be in F6W&EP form, obtairged by aseptic
isolation of sterile solid ot by lyophilizatien. frorp-Selution for constitgtion beforptge with a suitable

vehicle, e.qg., sterile, p n-free water. The ompouﬁggpf the inkention m formulated for
topical administration to~fie 39 epide+rmis gintmenrts—creams Pr lofions, or ag a transdermal patch.
Ointments and creams or example, bel formulatéd Wwith an agéieogs or ase with the addition
of suitable thickening fir gelling agent$” Lojions rwgy%e formylatediwit ueous or oily base

and will in general )50 gghtaining one, Fare” emulsifying age ents, WO
2010/072607PCT/EP2009/067060 - 69 - dispersing agents, suSpawding agents; thickening agents, or
coloring agents. Fonulations suitable for topicaf administration in the mouth include lozenges
comprising active agents in a flavored base, usuafPsucrose agd.acacia or tragacanth; pastilles

ine and glycerine or sucrose and acacia;
itable liquid carrier. The compounds of the

' tive component is dispersed
homogeneously, for example, by stiering. The paglten ho eous mixture is then poured into
convenient sized molds, allowed t6 cool, and solicﬁjfy. he compounds of the invention may be
formulated for vaginal administration. Pes ampons, E;r"éams, gels, pastes, foams or sprays
containing in addition to the active ingredient stich carriers as are known in the art to be appropriate.
The subject compounds may be formulated for fiasahadministration. The solutions or 15 suspensions
arc applied dir&cﬁ:y1 to 3sa u%%Vi S “f itl? %cq5opper, pipette or
spray. The formutatio D s ase of a dropper
or pipette, this{tnaylbetaERIBVeHBIIhe BAHORY aelhyiy H-an-APBEE &2grstigtermined volume of
the solution orpgsyspeasian. In the case of a spray, this may be achieved for example by means of a
metering atomizing spray pump. 20 The compounds, af the invention. may, be formulated for aerosol
mcminisation AR o RO e At T AL S i . The
compound will Eriegaly-Navsasmatipimiae Sixener exdidole orthenidddr filve(Syanicrons or less.
Such a particletsize mayhe apiainadihy menteKNovwilidig art -forexasapiedayemicronization. The
active ingredient is provi inapr rized cﬁ jth a.suitable pro nt suc 2
chlorofluoroca%ccl)nr‘\y i?é?éigﬁir &%ﬁz&g%ﬁ?gg& I}\S%'r%%hgtyﬁﬁﬁrelyl Ff‘éf?fgr%%ﬂ} r%%e%?a@énﬁ br
dichlorotetfaflustoslirang P EASHIP A TR ' Sthese Sentdbievgad rte ieBrs¥d falitonveniently also
contain a surfagiaiissutiuasdecihind the wase:ad ekugmiayibeconiroied-Biuacmetered valve.
Alternatively the active ingredients may be provided.in a form of a dr wder, for example a powder
mix of the com‘%dc%endd“lfﬁha‘ggﬁ?ié% eg.rpl)rcl)ev’vo]%er‘?Ei §§§%§§§éﬁﬂ§§e 5nl(<'1;18 ggﬁré{%g(ﬁ:uﬁ,gesrtgr(gﬁcdf;rivatives such as
hydroxypropy/igti-cEhitireddua ngssuRisayipy Aohidkranmeepirh £ gowd < diria SR tarth a gel in the
nasal cavity. THe:powees SARPOSIHRDLMaYRa prasentad m kb iese fatmdorexanmleatidcapsules or
cartridges, W 2@ /_517 00 /PCT/EP2 %, -0 - of e.g., gelatine qr blister packs from which
the powdelr'5 mgs elﬁa r%%r??%eﬁgg%%yrﬁsgg%s?% gg’%ﬁlﬁa?grl%gﬁ g’e%é%r%pd? %n%l%%%% can be prepared
with enteric co&?ﬁ@%‘%@ﬁf@dﬂ?@m@&g{%ﬁ@ﬂ%r controlled release administration of the active ingredient.
For example, the compounds of the 5 present invention can be formulated in transdermal or
subcutaneous Mug 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. Competi# A Ad AP BRI PSS ihe SRR TR AR R FEBei i eindadhesive solid
support. Tite conppuiekefniereshaan-alsehe-combinedanithadpenetration enhancer, e.g., Azone (1-
10 dodecylazacycloheptan-2-one). Sustained release delivery systems are inserted subcutaneously
into the subdemial layer by surgery or injection. The subdermal implants encapsulate the compound in
a lipid soluble membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polylactic acid. The
pharmaceutical preparations are preferably in unit dosage forms. In such form, the 15 preparation is
subdivided into unit doses containing appropriate quantities of the active component. The unit dosage
form can be a packaged preparation, the package containing discrete quantities of preparation, such
as packeted tablets, capsules, and powders in vials or ampoules. Also, the unit dosage form can be a
capsule, tablet, cachet, or lozenge itself; or it can be the appropriate number of any of these in
packaged form. 20 Other suitable pharmaceutical carriers and their formulations are described in
Remington: The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing

Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations containing
a comnnitind of the nrecent invventinn are deceribed bhelow EXYAMPI EQ 25 The followina nrenaratinne
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DCMdichloromethane/methylene chloride SDIPEAdiisopropyl ethylamine (Hunig's base)
DMEl,Z-dimetho%ethane (glyme) DMEN,N-dimethylformamicle DMFDMANﬁN-dimethxlformamide
dimethyl acetal D g’@%@thyl sulfoxide 1ODMAP4-dimethylaminopyridf}rﬁjén P2009/06706
dppf1,1'-Bis(diphenylphosphino)ferrocene EDO.I -ethy1-3-(3'-dimethylaminopropyOcarbodiimide
EtOAcethyl acetate EtOHethanol 15gcgas chromafo@raphy HATU2-(1 H-7-Azabenzotri azol-1 -y1)- I.
,1,3,3-tetramethytluvonigivitvexafinoriph dspridaé! MéaHamini eddedi mnariexarmétitytphosphorarnide
HOBtN-Hydroxyt@%mm&p%l@nmh&g.ag@,@,@t{@@é&@@rﬂqiﬁdﬁﬁr@mwm%;{%ﬁimropanol |
IPBAPEisopropenylbaronic acid pmacol ester mCPBAmM-chlorgperhenzoic acid MeCNacetonitrile
25NMMN-met 911}%%% ﬁ%%y?(li‘}l%n’(g’r’r‘%iﬁf}i‘/ ygr_T:%ﬁt 'r@rrﬁe‘pymg%’ BERA A ahide
Pd2(dba)3Tris{@filim 2ylidEhclsatoruldipra badivrn(0y T AT e ranmdyang denrsioradag Movride
{BDMSIC1tertufy-airanylsiyichlpride; 3HBRMSIBrarDuivdimelisiyhbremige. TEAtriethylamine
THFtetrahydrofuran L DAlithium diisopropylamine . WQ 2010/0 7PCT/EP2Q09/06706Q - 72 -
TEOMStene bRy O AT TR SHEOE Py e o
Xantphos4,5-Bistaiptie nyfshsspeih oo weditnativplisantherss Pragaraho Aagh
4-(4-Eluoro-pheayhaR@xanld o Gtetodradings; parkox lissagich Lhe syiaelieRigeasdre used in this
preparation is pdiped If AANSMER: 3 BEHEMER (5.11.2-nydroxy-ethyl)-5-methyl- 1H-pyrazol-

10 3-yl]-2-methyl-phenyl}-amide as a solid, MS (M+H) = 4185,

Additional compounds made by the above procedure are shown in Table 1.

Example 3
($¥4-(4-Fluoro-phenvi)-6-0x0-1.4.5 .6-tetrahvdro-pvridine-3-carboxviic acid [4-fluorg-2-

methyl-1H-pvrazol-3-vl-phenvil-amide

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

H
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SCHEMEH
Stepl  3-(2-Fluoro-5-1{(S)-4-(4-fluoro-phenvh)-6-0x0-1.2 5. 6-tetrabydro-pvridine-3-

carbonvll-amino? -4-methyl-phenv)-5-methvl-pyvrazole-1 -carboxylic acid henzyl ester




10 4-Fluorophenylmagnesium bromide (2M in THF; 130 ml) was added dropwise at OC to a stirring
solution of 6-chloronicotinic acid (12.92 g) in 150 mL of THF . After the addition was complete the
reaction mixtuPEVEYEHYE at ambient temperature for 16 hours. The réactior iR was cooled to
-60C and acetic acid (105 ml) was added dropwise, resulting in formation of a solid. After the addition
was complete the reaction mixture was warmed to §%-ambient temperature. The reaction mixture was
then cooled to30€-amih i ehched-typthddition bf settiindtedaaokdotsbarytivonidirehlodde solution. The

mixture was paitHigReshheiveen wais Rhyiacetake Eﬂﬂ@ RHAARNIG [ayes asfparated,
washed with w g& %ér?d bﬁ%tye[ S ?I?? %ﬁiv%gsm fil ere1 entrated undég?? duced pressure.
w. e

The residue gesovedh th e EJ% (& ?1?1?1 8n§ r"’d%‘f’e&%ﬁ&@% .. which was
20 collected anﬂtdm@é@r@mll—@t@ﬂog tfimethyl-phenyi)-5-methyl-pyrazole-1-carboxylic acid benzyl

4-(4- quorogoheg{yl;t()Zﬁy%_g é%@,@t@ﬁg@d@m@g@%@@mﬂp acid as a whrte solrd Preparation 2
Chiral Separati on of |ne -3-
carboxylic acid25 T ' > -pyridine-3-
carboxylic acid-wet ' R\helk-01 (Regis Technologles) chiral column 30 mm
1.D. x 250 mlndfr@qthode@gr@drfnrﬂrﬁeovmaﬁ%&rﬁrttr@ai @Q@aﬂ%%&@ﬂ@@%@d&w Racemic
4-(4-Fluoro- phenXC? -6- -0XQ- 4 5 Géestm FI e-3- zcarhoxylic aci was(%soslo%eddn a 5%
THF/95% methano sotmt fm ratronmﬁnlec %o o
2010/0726@7F1@°/F/E1@00@W(§%01@ Va3s mtﬁéggﬁttéﬁédfﬁﬁ%bﬂlérmedWi@@%lvﬂﬁ@‘éﬁ’rtﬁlo@r@vas injected

onto the columpeiryi-d.drd- incseraents 80gelutetkwith 39%e eRthaneldtRhingrade),, 6250 supercritical

CO2 at 40 CC-% aéﬁ% m%ird ré%e verse@/ll hﬁfrrst fraction ([alpha]=+197.3 (CHC13 c=0.629),
mp. 210-212 A |58 er Srec ver d rom the second fraction ([alpha]=-1 9740 5 (CHC13

¢=0.618), mp. @ct@uzaeegnnmam@eaqm@étmﬁécw@r@ jereediyritaraskinglénriabiirhe of seven minutes.
Preparation 3 3-(5-Amino-2-fluoro-4-methyl-pheg @y}ﬁ@_emethyl pyrazole-1-carboxylic acid benzyl ester
The synthgtic procedure used in this preparatiqn is Q tlined in Scheme C. CH3CH3CH BOC NO2
Step 2NHZ Step 3NH Pd/CBOC20 0 CH30 CI—%%%%%%&CCH OCCH3 NHNHNH2 c¢cBzCl TFAN
,CH,CcBzH3CtB#SEHENIeaSiel or foliriydrovatns topis i Sypmsivd e thanoiethc opper (11)
nitrate (3.175 gywasadgded potion wisedena RO tempeiRie soldtom ofe1r{Res means
fluoro-4- methyl rg%q é eé %oneo(m@og%ln chloroform (30 ml) and Trifluoroacetic 15 anhydride. The
mixture was he 8 300 minutes t?”len cooled to room temperature and added to ice. The
mixture was extracted with methylené-2H 80 HHG : iealwier was washed with water and
brine, dried ( didn filtered and concentrated under reduo,quer@gsure o give 3.17 g pf
l_(2_F|u0ro | mafh\ll Enitro nhan\/l\ ethanone-as-a-reddish-oil which-was-used rllrar\fl\l without further
purification. 3 O&gt %’mfd(’g };:mrno 2-fluoro-4-methyl-phenyl )Qgﬁtétnone
1-(2-Fluoro4-rhettty§ -5-nitro-phenyl)-ethanone (3.17 g) in eti&fdl (10 ml) was hydrogenated over
Pd/C (200 m Mé e aaliogr pressure over ight. The mixtppgs wyas fittered and thefiltrate was
concentrated.under reduced pressure to a grey solid that was recrystallized WO
2010/0726%7PCT/EP2009/067060 74 -

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

capsule would approximate a total daily dosage.

Composition for Oral Adiminisiration

Ingredient Y Wh/wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%




(EtOAC Hexane) to give 1.625 g of 1-(5-amino-2-fluoro-4-methyl-phenyl)-ethanone as an off-white
powder. Step 3 (5-Acetyl-4-fluoro-2-methyl-phenyl)-carbamic acid tert-butyl ester "BOC" anhydride
(2.451 g) was HHdEHHi*6He portion to a OC solution of 1-(5-amino-2- 5 PCT/EP2009/067060
fluoro-4-methyl-phenyl)-ethanone (1.625 g) and D1VIAP (20 mg) in THF (10 ml). The reaction mixture
was stirred at room temperature for 20 hours, then®oncentrated under reduced pressure. "Flash

chromatogra]

bhycthio 30% EtOAc in hexanes gave (5 Acety

-—I"'l AL

oY

| 4-Hteioro-2-methyl-phenyfl-¢

arbamic acid
micnWthn-bul

tert-butyl estet
10ester A soi

IIU \.) LC'J ’-H'-I' I_ O

oro-2-methyl-pheny1)-d

R AR

2 ath..1 . a thi-MM
d reth-ro—o-fethrvir-af

arbamic acid tert-butyl ester

(425 mg) and

(1,1-dimethoxy-ethyl)- dlmethyl amine (653 mg) in DMF (2 ml) was heated at 90C for 3 hours, then
cooled to roomﬁemgeaa&ugemmmwm germmeaium@ersmampaeﬁew@oand@e residue was

dissolved in almrxt
hydrazine hydrate

re of. ;E‘ ). The. mrxt Was 15 led to O C, and
o A B Bl B B S S RS R0 oo

temperature,

then concentréf@ﬂ’%lﬁéewr@@ﬂ@éﬂfﬁr’e@@uﬁ@?%%érdue was purified by"fiash chromatography" (0 to
30% EtOAGIn hexanes) to give 370 r@@&dé&@lu@r@?mm@ﬂmjg&ﬁ&nmethyl- I

v-actar. . Stan
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WO 2010/072607PCT/EP2009/067060 - 76 - The synthetic procedure used in this preparation is
outlined in Scheme E. SCHEME E Step
11-12-(tert- Bu‘t'w a(ﬁ’ﬂgfﬁﬁﬂ -silanyloxy)-ethyl]-5-methyl-3-(4-methyl-3-nit o ﬁﬁ@ﬁ%’glgfﬁ?‘byrazole A

solution of 5-

and Nal in NMI' was heated in a microwave oven a%

Methyl-3-(4-methyl-3-nitro-phenyl)-1H-

5

yrazole, tert-butyl-dimethylsilyl bromide, Cs2CO3
'OOC for 1 hour, and then cooled to room

temperature. The reaction mixture was dilBtepos Maished with water and brine, drided over
Na2S04, filt rg%ré};}g,goncentratea under reduced pressuruo/‘;.%t_ygg residue was purifigd by "flash
chromatography~ (0 to 30% Et0Ac in hexanes-to give 867 mg of

142-(tert-buty e tgRSEhyloxy)-ethyl]-5- methyl -3-(4-mef ﬁﬁf/é-nitro-phenyl)-l pyrazole as an oil that
also containe d’dlété’c%tenelglmdldﬂﬂ@thyl sﬂanyloxy) ethyl] -3- Tveth% -5- (4- methyl -3-nitro-phenyl)- |
H-pyrazolo a %E}Jé‘t’lﬂ?’l'@iﬁ’é g&g&t Ry P 25=1=12=(ten-Butyl=di u)-[?yl sitanyloxy)-ethyt=5=methyl- |
H-pyrazol-3-17 15 methyl-phenylamine 112 -(tert-B tvI d |methvl -S

ilanyloxy)-ethyl]-5-methyl-3-(4 -meth y1-3-nitro-phenyl)-1 Hpyrazole (867 mg) was dissolved in ethanol
and Palladiunﬂﬁeﬁ@eommivarﬁewc@wgmms atdedn Ehe: e masos1iaj et teohmrometric
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the filtrate was conce

ga'!,o %z%f
trat d un

yre for five hours at room temperature. The mixture was filtered and
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Example 5



5-. 1- 2- tert-but-5-incth01-3- P -2-meth 1- 5 phenyl)-amide A solution of
(S)-4-(4-fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (138 mg),
N,N-DiisopropYi@HidHtte (1 55 mg) and HATU (152 mg) in NMP (1 mI)RGZESHAARE H6toom
temperature for 10 minutes. A solution of 5-
{142-(tert-Butyl-dimethylsilanyloxy)-ethyl]-5-methy183 H-pyrazol-3-yll -2-methyl-phenylamine (94 mg) in
NMP (1 ml) 1.0 was added, and thémteacticar fitinre FiagBliPed 405236 hours at room temperature.
The reaction m mmw ApIQ,water and extracted with EtOAc. The organic layer was washed
with water and_brine, iltered and concentrated under reduced pressure. The residue
was purified b)§W5§ﬂWﬁﬂ’?ﬁﬁ%‘f@§P§b‘Pﬂ? O TSSO Rk et BB RS of

(S)-4-(4-Fluorcephiany ThGeonblods 56t etrakyd FoF dyrickines Iscarbexydicod RitkHdse(&epttidritert-butyl-d

methyrSlany el metoviel hautazebd Midouishviphendiamide saan amorphous solid
Step 2(S)-4-(4-Fluoro-phenyl)-6-oxo-1 4 5 6-tetrala %@d{%"{)yndme -3-carboxylic acid {5- 20 f 1 -(2 -hydro

xy-ethyl)-5- meiW’%ff'Pf"ﬁFﬁ ?éf?éﬂff%%tﬁﬁ’/‘?‘ﬁﬁ‘é‘?ﬂ}l‘?’ %4 WO BT REP8b9/067060 - 79 -
A solution tetrabutyiamnme terwdtacrige. (KvoimscH4b): wasiacddedd foped aestgy axﬁ)ﬁimhgumg of

(S)-4(4-Fluorompheny 1s6-0x05ds &RaRt8 1 &QJJQ'&‘@H%S%T%%}Q{% 2L 91
(tert-butyl-dim thyl -silan gloxy) ethy1]-5-methy1-1H-pyrazol-3-y11-2-methyl-phenyl)- amlde (66 mg) in

THE. The mixtire s ﬁ}efar?;\?ﬁp?}%ﬁﬁ%f%ﬁ?ﬁl?@@yaﬂﬁ"aw]gﬁtrred at room 5 temperature for 18
hours. Thélmixture was partitioned between water and EtOAc. The organic layer was washed with

water and brin@elgg'{ggigvgzll\}@g@ﬁy filterads ARdeancentrated to dryness under reduced pressure.
Purification of cruf‘@iproduct by flash chromatographg 0 to 8% CH30OH in CH2C12) gave 24 mg

of (S)-4-(4- fluo B BHGT A BTE- tt R Hy eI B2 S Sk g > X) and
1541-(2-hydroiyiethyR:Bs mattyydxpiaspyeazoli D Bagl)-RePXhybphemioanmidEasacsolid, MS (MH) =

419. Addltlon%&%ﬂé@%ﬂ%éﬁ%@iﬁ:Wli%%@%@oﬁf@c%wﬁl%?ﬁmw . Lablg 1 Example 3
6- tetrah 0-m-3-caboxacid 4-flumv-2- methy1-1H-nyrazol-3-y11-phenylkamide 15

(S)42.-6-0
The synthégt.c]B}%%éaﬂﬁé"t? P EAsiE b%%?ﬁ%@%é%wﬁ%’e%}weéﬁewemmeé@%’#ﬁfi\ﬁe H Step 1
3-(2-Fluoro-5- {6} A4 fhlofd-sh i) 96 -0%0-1; 2|5 yeetetratydi>RYEMIAd Bsupplemented with

carbonvll-amy I n Y. zole-1-carbo nzylester WO
2010/072607PC?E%%%Q’:\L{%??G%}Mm%p + A2 8RR RIS 2515 BV LRRISIe

-3-(5-Amino-25tibresntirebsy RpYe Hyeeams sHEtHRABYPaZole-1-carboxylic acid benzyl ester (205 mg) and
(S)-4-(4-fluoromphesiy) sbenxanih, 4 1bxGrEePanydro-pyridine-3-carboxylic acid (94 mg) were converted to

3-(2-fluorgp-Wig)id (QRJEHS){PGBJ% Q}\\;@ﬂ%@ X0, 3’I2%1§ gPtﬂrah p%n%!?% Ce(ﬁerbeorg}(e aménof -4-methyl-ph

enyl)-5-methyl-pyrazole-1-carboxylic aC| bcn 5 ester mgq) following the procedure of step 1 of

Example 2. St&Rsuensprryitrecirn-§%- ?&?aﬁvcfﬁ%@k?lﬁ?é BapGHBYyIRIBR MR WIS O-
2-methy1-1H-twikazola/AdSphenwikamidersene. Cells were rcsuspended in growth medium at a

3-(2-Fluoro-5- &&@kgﬂﬁly%@oehsﬁwn@ e b BICTANYIR Y g'”egé ARl amino)

-4-methyl- phen methyl l“P}Fﬁrazole 1-carboxy fic aci enz ester mg) a 0 10% Pd/C in
ethanol (5 ml) AALRYEHFE m&a@%&ﬁ&am@&eﬁw&@mﬁcm flux experiments.

(S)4-(4-F[253I’0@h] mth)PGfm«DﬁpéhﬁxﬁlﬁeﬂmwfwwtdmﬁB mkyflﬁraﬁidnum— and
[4-fluoro-2- meﬁ%e&'ﬁh”%é@%ﬂﬁ%'kﬂ@%ﬁ'KQF@Q&%}E Y Jﬂ% émfl wﬂ}? égpﬁlonal compounds

prepared by the above procedure are shown in Ta 0|mu ations Pharmaceutical
preparations for d%l@ﬂg%ﬁ%?%@%fé@%%%?ﬂﬂﬁ?&%&@ oWt i1 wheresioliagshsles. "Active
ingredient” or 4Attivebeampoundirasised;ina e Tablesneans anelik Mere-eiihe Gompounds of

0 i 0
Formula 1. Compasilion.{Ak QiR ATIRISIANRDNARdienh %/ Wi; Adtive Indredient 20.0% Lactose
30 antagonist or vehicle (FLIPR buffer). Agonist (100 uM BzATP final concentration for

hP2X7; 5 uM BzATP final concentration or rP2X5) was added online with the FLIPR and

flucrescence measurements made at | sec intervals for 60 sec followed by 3 sec intervals for



79.5% Magnesium stearate 0.5% 20 The ingredients are mixed and dispensed into capsules
containing about 100 mg each; one capsule would approximate a total daily dosage. Composition for
Oral Administrfdfitgretient % wt./wt. Active ingredient 20.0% MagneSfulfi EtES4EY 5%
Crosscannellose sodium 2.0% WO 2010/072607PCT/EP2009/067060 - 81 - Lactose76.5% PVP
(polyvinylp lid €)1.0% The ingredients are combined‘and granulated using a solvent such as methanol.
The formulationfistiikenmir étlmaindofenmadimtadaiotets (& piMamingyaious 2Gdnagndfiactivenceimpound)
with an appropyiatestablet mashine, AGempesiiendor.QalAdminiRtaion. dagiedientAmount Active
compound 1.0 g Fumaric acid 0.5 g Sodium chloride 2.0 g Methyl paraben 0.15 g Propyl paraben 0.05
g Granulated sugar 25.5 g Sorbitol (70% solutio@é@@ég Veegum K (Vanderbilt Co.) 1.0 g Flavoring
Human Whole Blood IT-13 Release Assay

5  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 I to 20 (10x) with Dulbecco’s phosphate buffered
saline (DPBS: Mediatech Inc., 21-030), such that final DMSO concenfration in the blood
10 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
Human blood donors were medication free and restricied from vtilizing alcohol or caffeine
15  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-1J ELISA Set, OptEIA Coating Buffer, Assay Diluent and TMB
Substrate Reagent Set used in the assay were commercialty obtained from BD Pharmingen.
20 Blood was diluted 1:1 with Dulbecco’s PBS, LPS (Escherichia Coli 0127:B&, Sigma 1.3129)
added to a final concentration of 25 ng/ml. and incubated for 2 hr at 37°C., 48 pb ofthis LPS
primed blood was added to 6 ul. of the 10x compound in 5% DMSQ/PBS in the appropriate
well of a 96-well polypropylene plate. The blood and compound were mixed and allowed to
incubate for 30 min at 37°C. 6 ul of 30 mM ATP was added to the LPS-primed blood +
25 compound, mixed thoroughly and incubated for a further 30 min at 37°C. 96 uL of ELISA
assay buffer was added to each well and the plate centrifuged at 4°C 1,200 rpm for 10 min.
Supernatant was removed and assayed for TL-1 using the OptiEIA kit according to the
manufacturer’s protocol (Serum may be frozen at -20°C prior to assay). ICses were calculated
using XILfit.

30 Example 7
In vivo Assay for Asthma and Lung Function




0.035 ml Colorings 0.5 mg 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 0.25
g Sodium Chid¥a&°§¥%3% ake isotonic Water for injection 100 ml 10 ThECAERAMRR§&#ent 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 &% to weight with the remainder of the water for
injection, filter&hilivoliglraaf: 2mmigropdmeionandfil iemandpackagechurglésfistenite conditions. WO

209%/987060.1 82 < Banasiany GoTyAon g dient 9 iy Active

20101072607%@_@?@
ingredient 1.0% Polyethylene glycol 1000 74.5% Polyethylene glycol 4000 24.5% The ingredients are

melted togethefi&herniiea a"aHeasstesih 155860 ERd PHOTSH IR IR0t sotaifiged B istal weight.
5Topical Formulritienp.dgiedienisGiamBeAetiei GOMEatigtdoth 2-Pal Spamine0rdalwecn 60

5 Lung function is evaluated on day 23 using the Buxco system to measure PenH in response to

an acrosol methacholine chalienge. Mice are then euthanized and plasma samples collected
at the end of the study.
While the present invention has been described with reference to the specific embodiments
thereof it should be understood by those skilled in the art that various changes may be made
10 and equivalents may be substituted without departing from the true spirit and scope of the
invention. In addition, many modifications may be made to adapt a particular situation,
material, composition of matter, process, process step or steps, to the objective spirit and
scope of the present invention. All such modifications are intended to be within the scope of

the claims appended hereto.



2 Mineral 0il 5 Petrolatum 10 Methyl paraben 0.15 Propyl paraben 0.05 BHA (butylated hydroxy
anisole) 0.01 Water g.s 00 All of the ingredients, except water, are combined and heated to about
60C with stirring. A sufficient quantity of water at about 60C is then added with vigorous stirring to
emulsify the ingredients, and water then added g.s. about 100g. 10Nasal Spray Formulations Several
agueous suspensions containing from about 0.02%6€.5 percent active compound are prepared as
nasal spray formulations. The foimulations optionally contain inactive ingredients such as, for example,
microcrygtadlimectethddse, sodium carboxymethylcellulose, dextrose, and the like. Hydrochloric acid
may be added to adjust pH. The nasal spray 15 formulations may be delivered via a nasal spray
metered,p typicall livering about 50- 100 microliters of formulation per actuation. A typical
dosing slc'#érgg@%“ﬁflﬁﬁgi‘/@%n\%ry 4- 12 hours. Example 5 WO 2010/072607PCT/EP2009/067060 -
83 - Intracellular Calcium Flux (FLIPR) Assay Conancl and Reagent Preparation Stock solutions of
compounds were prepared fropxpowders as a 10 mM DMSO stock solution. These solutions were
stored at RT dygifig the two wegek period of these experiments 5 to prevent freeze-thaw of the DMSO
stocks. The-RKISO stocks wer8.ad to the appropriate assay buffer at a concentration of 10 uM,

y to the final concentrations that were tested. No observable precipitate was

' ess. The aqueous solutions of compounds as well as ATP (Sigma

1321N1-hP2X7 aptl HEB293 132IN | cells stably expressing the Rill length human P2X7 gene
(1321N1-hP2X7) and HEK293 cells stably expressing the full length rat P2X7 gene (HEK293-rP2X7)
werg obtained from the Roche Cell Culture Facility. 1321N1-hP2X7cells were grown in 15 Dulbecco's
Modified Eagle's Medium (DMEM) high glucose supplemented with 10% FBS and 250 pg/mE 0418.
HEK293% Phatpecsisioptiseagronebin BNsEMIFoL2 supplemented with 10% FBS, 1 triM CaC12, 2 mM
MgC12, gmM,L-Glutamine and 500 ptg/ml G418. Cells were split such that they never became >70%
confluent. Intracellular Calcium Flux (FLIPR) 20 On the day prior to the experiment, 1321N1-hP2X7 or
HEK2934BZX éells were released into suspension with calcium-free PBS Versene and washed by
centrifuggtienywith calcium-free PBS to remove the Versene. Cells were resuspended in growth
medium at a density of 2.5 x 105 cells/mL and seeded into black walled, clear bottom 96 well plates
(53D00 REIERFE A Sproximately 18 hr prior to intracellular calcium flux experiments. 25 On the day of
the expeyigest, plates were washed with FL1PR buffer (calcium- and magnesium-free Hank's
Balanceg;Salt Solution (HBSS) supplemented with 10 IS Hepes, 2.5 mM probenecid and 2 mM
calcium chidride) using a BIO-TEK 96 channel plate washer and incubated with 2 triM fluo-3 dye at
37C for plrdyenthe dye was then removed by plate washing and the cells were allowed to equilibrate
for 20 min at.room temperature with 30 antagonist or vehicle (FLTPR buffer). Agonist (100 pM BzATP
final concléef?%ra ion for

15 hydroxy-Ciealkyl;

C1salkoxy-C galiyi;

hydroxy C;alkoxy-Csalkyl; or
aminocarbonyl-Ci_galkyl;

R* is:

20 optionally substituted aryl;
optionally substituted heteroaryl;
Csgcycloalkyl; or
Ciealkyl; and
R* is:

25  hydrogen;

Ci.salkyi;

alkylcarbonylalkyl; or
alkoxycarbonylalkvl;

R* and R’ each independently is:



hP2X7: 5 pM BzATP final concentration or rP2X7) was added online with the FL1PR and fluorescence
measurements made at 1 sec intervals for 60 sec followed by 3 sec intervals for WO
2010/072607PCUEP2009/067060 - 84 - a further 4 min (5 min total). A final addition of 5 pM
ionomycin was made and the maximal BzATP-evoked fluorescence nommlized to the maximal
ionomycin-evoked fluorescence. Example 6 HumagyWhole Blood 1L-18 Release Assay 5 Compound
& Reagent Preparation 10 mM stock solutions of compounds in DMSO (Sigma D2650) were prepared
and usedelithgmfresh or after storage at -20C. Appropriate (200x) serial dilutions of the compounds
were made jn DMSO, then freshly diluted 1 to 20 (10x) with Dulbecco's phosphate buffered saline
(DPBS; Médiatech Inc., 21-030), such that final DMSO concentration in the blood 10 always equaled
0.5%. 3GinNRAFRNRImEeRT890)onEs pledafeddkmediatielCpefiine; istoCEQMMHEPES (Gibco
15630) a justed. ith, 1 dipm hydroxide.. Blogd Donors, Human blood donors
were e P S PP Ths AP % % rececing
colléctiopptimelbicsbistiiscdotisb e dsmkolsotilm heparin acatbjtertubgs antusedbthé; ame day.
Assay M | AAFELESAS I ting Buffer, ;Assay-Diluent and TMB
Substratﬁegtg%%gjg%? @%ﬁé@éuﬁ%ﬁ%%%ﬁélﬁe com g%%%%%%%%ﬁ%é%g rg)%yﬁﬁggﬁg%?nihgen. 20 Blood
was dilutdrx: itk btilpateeraPes!-Craltesrhericiike ool 0ekoBe hsiyma-C3128parded to a final

concentratiqefR5ng/mle ApincubaehIRN2T Ak 37S 148kl ahis L RS Eri davas added to
6 i of the 1k(()g>ll(1bcompodgr{d in%%/o [QMSO/PBSle}n tﬁ(g apprbgpn}iagtre v?eﬁioéﬁgqgéﬁgﬁg?%%%ne plate.

The blod8 SR CHMPEHRIete ks Grd kievidd winab areorheoniner Brangl 516136 mM ATP

wasoaddsgsaelLRs-Ramedloadit2asarnoyndy sixed, tharoxahly-A0e, ingubaigfor adurther 30
min at 37C. ?6 tj of Llig’fssay buffer was added to each well and the plate centrifuged at 4C 1,200

rpm for $ORIH Stp 1 R ROEIE A AN et for L C 1 ey At aaelomiie A kit ik ording to
the manGiaatlyersi proicaat (S eruaiknay ediorenaky20C piryiemssaybolishos wWaka qalculated
using XLfit, 30Example 7 in vivofor Asthma and | .ung Function WO ,

2010/07 %W@f&@‘@%&%@éﬁc E’fé’?@w&!@m&%%x&m%ﬁﬁ?@ﬁ%ﬁ%%@ﬁ&&%@ ififshization
protocola@eaietly suhite(@deBigro fpyraseCipativhined dpy withval a6y 144Mg) in alum on days 0
and 4. Mice are then challen with aerosolized . OVA (5%) on day 21 and 22. Animals receive
ver(i]%le p.icr)“s.si %Fﬁéoggﬁ%cp%a%%eg? héﬁiﬁ\(l)g{ﬁé’igr? %J’%??%%ﬁﬂ?g p%g. Sé’ln"%tfgﬁﬁgig on day 20. 5 Lung function is
evaluated on day 23 using the Buxco system to measure PenH in response to an aerosol

methachphing QQB&L%HQ(%MF&@E ghee@%%lugw%n(ifed and plasma samples collected at the end of the

study. While the present invention has been described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be made 10 and

equivalentsynayhs.sHbsHutes withut.departing from the true spirit and scope of the invention. In
addition, many modifications may be made to adapt a particular situation, material, composition of

matfer, process, process step or steps, to the objective spirit and scope of the present invention. All

such modifigatienpaisdaiensed1obewithintpe scope of the claims appended hereto. What is
claimed is: 1. A compound of foilada I: 5 or pharmaceutically acceptable salts thereof, wherein: mis 0

orl;nisOorl;10pisfromO0to4; qis0or1l; Rlis: hydrogen; Ché6allcyl; 15hydroxy-C1.6alkyl;

5. The compound of claim 3, wherein R’, R?, R* and R are hydrogen.

25 6, The compound of claim 5, whereinp is 1 or 2.
7. The compound of claim 6, wherein R’ is hydrogen.

8. The compound of claim 7, wherein R* is optionally substituted phenyl.

30
8. The compouﬁd of claim 8, wherein R® is phenyl optionally substituted one, two or three times
with a substituent or substituents each independently selected from: fluoro; chloro; bromo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy,
hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.



Ci_6alkoxy-C1..6alkyl; hydroxy Ci_6alkoxy-C1_6alkyl; or aminocarbonyl-Ci_6alkyl; R2 is:
20optionally substituted aryl; optionally substituted heteroaryl; C3.6cycloalkyl; or C16alkyl; and R3
is: 25 hydrogen; allcylcarbonylalkyl; or alkoxycarbonylalkyl; R4 and R5 each independently is: - 87 -
hydrogen; or Ci_6alkyl; each R6 is independently: halo; C16alkyl; Ci.6alkoxy; halo-C1.6alkyl;
halo-C1.6alkoxy; C1. 6alkylsulfonyl; C].6alkylsulfagg}, Ci_6alkylsulfinyl; phenylsulfonyl wherein the
phenyl portion is 5optionally substituted with Ci_6alkyl; nitrile; hydroxy; C1.6alkylcarbonyl;
aminocarbonyl; Cl. 6alkoxycarbonyl; Ci.6alkoxycarbonyl-C1.6alkoxy; hydroxycarbonyl;
hydroxycarbonyl-C1_ 6alkoxy; Cl-6alkylaminocarbonyl-C1.6alkoxy; Ci_6alkoxy-Ci_6alkoxy;
hydroxy-C1.6alkoxy; C1- 6alkylamino-Ci_6alkoxy; Ci.6alkylsulfonyl-C1.6alkoxy; hydroxy-C1_6alkyl;
C3_6cycloalkyl-C1. 6alkoxy; amino; amino-Gi_6alkyl, C1.6alkenyl; Ci.6alkynyl; morpholinyl;
morphollﬁyfféﬁi%ﬁﬂ%?cieg%%ﬁn‘yﬁ%%@ﬁdiﬁ;}?@?ﬁbﬁ\%ﬁ%ﬁ?@dﬁ%@lﬁ‘ﬁ&lk@%ﬁ? a substituent
Chéalkaxyaimifardad alkylidepdrax alidaminot haallvdh kS alkamycatbapyiaming:G1 6alky;
Ci.6alkylcarbonylamino-Ci_6alkyl; Ci.6a|ky|aminocarbon_yi; C1.6alkoxycarbonylCi_6alkyl;
Ci_%alkylaminocarbonyI-C1.6aIkyI; C1_ 6alkylamino-C1.6alkyl; hydroxycarbonyl-C1.6alkyl; hydroxy
C.1.6alkaxyrel:balieynaoniErsno. twaseiarént subsfituentsmay iR aklalkyiensdioxy or
halo-Ci_2alkylenedioxy; and 15A is a five or six membered heteroaryl ring that is optionally
substituted. 2. The compound of claim 1, wherein m is 0. 3. The compound of claim 2, wherein n is
O. 20 4.1Z7hEhcomppome of claim 2, witesriRY iisOfluor&phagtompound of claim 3, wherein RI, R3, R4
and Rs are hydrogen. 256. The compound of claim 5, wherein p is 1 or 2. 7. The compound of claim
6, wherein R1 is hydrogen. 8. The compound of claim 7, wherein R2 is optionally substituted phenyl.
301®. Thé. ddmpoupeliof cibimis) Syhdreint i is:pheinytapiichally sdbstituted one, two or three times
with a substituent or substituents each independently selected from: fluoro; chloro; bromo; methyl;
ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxyhetiii caythoneviviaon SyctbprapylnsdthosiR’ is88ethgd. The compound of claim 8, wherein R2
is phenyl substituted once or twice with a substituent or substituents each independently selected
from: fluoro; chloro; methyl; methoxy; or nitrile. 5 11. The compound of claim 8, wherein R2 is phenyl

substituted difceoBiPvrEoR i ify8r WAgTeiPhi soniiysuntistt-olamb @ edvherei R idedidtlibronpheny|.
10423, Tho-aomnauns iAo eUeinBR S Rudisaen-ala; cometiul 14 I8 ompaypd of claim

8, wherein p is | and R6 is methyl.. 15. The compound of claim'8, wherein A is a five- or six-membered
heteroaft Séteidd friariazebpy Anies)ra sarac itz e dirtoneimpo sk oytimediazblyl; oxazolyl:
isoxazolyidhiadobyiisothiaz el thiadiazely baxadiaz oy axazolidinyl; pyridinyl; morpholinyl,
pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted.
16. The compound of claim &, wherein A is a six-membered heteroary! selected from: pyridinyl;
20 triazinyl, pyrimidinyl; pyrazinyl; or pyridazinyl; each optionally substituted once or twice with
methyl; ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl; oxo; 2,3-dihydroxy-propyl; or 2-
hydroxy-3-methoxy-propyl. |

17. The compound of claim 8, wherein A is a five-membered heteroaryl selected from: pyrrolyl;

25  pyrazolyl; triazolyl; isoxazolyl; oxadiazolyl; or oxazolidinyl, each optionally substituted once or
twice with methyl; ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl; 2,3~dihydroxy-propyl; or 2-
hydroxy-3-methoxy-propyvi.

18. The compound of claim 8, wherein A is: pyrrol-1-yi; 1-(2-hydroxy-ethyl) 5-methyl-1H-

30 pyrazol-3-yl; 2-methyl-2H-tetrazol-5-yl; 1,5-dimethyl-1H-pyrazol-3-y1; 1H-pyrazol-3-yl; 3-
methyl-pyridin-2-yl; 1-(2-hydroxy-propy}}-5-methyl-1H-pyrazol-3-yl; 2-isobutyl-2H-pyrazol-3-
yl; 1-methyl-1H-tetrazol-5-yl; 6-methyl-pyridin-3-yl; pyrazol-1-vl; 2-(2-hydroxy-ethyl)-5-
methyl-2H-pyrazol-3-yl; 2-methyl-2H-pyrazol-3-yl; 5-ethyl-2H-pyrazol-3-yl; 4,5-dimethyl-2H-
pyrazoi-3-yl; 3,5-dioxo-4,5-dihydro-3H-[1,2 4}triazin-2-yl; 5-ethyl-1H-pyrazol-3-yl; 1-((R}-2,3~



16. The compound of claim 8, wherein A is a six-membered heteroaryl selected from: pyridinyl,
20triazinyl, pyrimidinyl; pyrazinyl; or pyridazinyl; each optionally substituted once or twice with methyl;
ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl; oxo; 2,3-dihydroxy-propyl; or 2-
hydroxy-3-methoxy-propyl. 17. The compound of claim 8, wherein A is a five-membered heteroaryl
selected from: pyrrolyl; 25 pyrazolyl; triazolyl; isoxgzlyl; oxadiazolyl; or oxazolidinyl, each optionally
substituted once or twice with methyl; ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl;

2,3-dihyd BIORYL 125yl y@_i{ggmg ropyl BORRPON rein A is:
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dioxo-4,5-di 3H 1,2 1 zin eth -1 z methy1-3,5-dioxo-4,5-
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3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-y1; 1-(2-hydroxy-ethyl)-1H-pyrazol-3-y1; 2-(2-

hydroxy-ethyl)-3-oxo0-2,3-dihydro-pyridazin-4-y1; 2-((R)-2-hydroxy-3-methoxy-propy1)-3-oxo-

102,3-dihydro-pyridazin-4-y1; 2,4-dioxo-3,4-dihydro-2H-pyrimidin-I-y1; or 4-ethy1-3,5-dioxo-4,5-

dibhvdro-2H-I1 2 Altriazin-2-vv1 20 The comnniind of claim 1 wherein <aid comnaoiind ie nof formiila 1l-



- 91 - each R" independently is: halo; C1.6alkyl; Ci_6alkoxy; hal0-C1;6alkyl; halo-C1_6alkoxy; C1-
6alkylsulfonyl; or nitrile; Ra is RI; and A and Rl are as recited in claim 1.5  21. The compound of
claim 20, whereinris 1 and R is halo.  22. The compound of claim 21, wherein R7 is hydrogen. 10
23. The compound of claim 22, wherein R6 is methyl. 24. A composition comprising: (a) a
pharmaceutically acceptable carrier; and (b) a comppund of claim 1. 15

10

15

20

25

19. The compound of claim 8, wherein A is: 1-(2-hydroxy-ethyl)-5-methyl-1H-pyrazol-3-yl; 3,5-
dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 5-methyl-1H-pyrazol-3-yl; 4-methyl-3,5-dioxo-4,5-
dihydro-3H-[1,2,4]triazin-2-y}; 4-(2-hydroxy-ethyl)-3,5-dioxo-4,5-dihydro-3H-[1 ,2, 4 triazin-2-
¥L; 3-0x0-2,3-dihydro-pyridazin-4-yl; 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl; 3-0x0-2,3-
dihydro-pyridazin-4-yl; 1-((R)-2-hydroxy-3-methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 1 -((S)-
2-hydroxy-3-methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 4-((R)-2-hydroxy-3-methoxy-propyl)-
3,5-dioxo-4,5-dihydro-3H-[1,2 4jtriazin-2-yi; 1-(2-hydroxy-ethyl)-1H-pyrazol-3-yl; 2-(2-
hydroxy-ethyl}-3-0x0-2,3-dihydro-pyridazin-4-yl; 2-({R)-2-hydroxy-3-methoxy-propyl)-3-oxo-
2,3-dibydro-pyridazin-4-yl; 2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl; or 4-ethy}-3,5-dioxo-4,5-
dihydro-3H-{1,2,4}triazin-2-yl.

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

Ra
|
] N0

[

=T

wherein:

ris from 0 to 3;

RE is; hydrogen; Csalkyl; or halo;

R is: hydrogen; halo; Cj_galkyl; C; salkoxy; halo-C;salkyl; halo-C;.salkoxy; Cealkylsulfonyl;
Cisalkylsulfanyl; Cy galkylsulfinyl; phenylsulfony! wherein the phenyl portion is optionally
substituted with Ci.salkyl; nitrile; hydroxy; Cysalkylcarbonyl; aminocarbonyl; C,.
salkoxycarbonyl; Ci.salkoxycarbonyl-C.gsalkoxy; hydroxycarbonyl; hydroxycarbonyl-C;.
salkoxy; Cy.qalkylaminocarbonyl-Cy salkoxy; C.ealkoxy-Ci.salkoxy; hydroxy-Cialkoxy; Ci.
salliylamino-Cealkoxy; Crealkylsulfonyl-C) salkoxy; hydroxy-Csalkyl; Csecycloalkyi-C,.
salkoxy; amino; amino-Cysalkyl; Cj.galkenyl; Cysalkynyl; morpholinyl; morpholinyl-Cy galkyl;
piperazinyl; piperidinyloxy; aminocarbonyl-Cy_galkoxy; Cy.salkoxyamino-Cyalkyl; hydroxy-Ci.
gatkylamino-C, salkyl; C;salkoxycarbonylamino-Cisalkyl; Cy _ﬁa}kylcarbonyiaxﬁinouc 1-ealkyl;
Cisalkylaminocarbonyl; CisalkoxycarbonylCy galkyl; C.salkylaminocarbonyl-Cysalkyl; C;.
salkylamino-C_alkyl; hydroxycarbonyl-Cy salkyl; or nitro;
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-91-

cach R!! independently is: halo; Cy.¢alkyl; Cygalkoxy; halo-C;.galkyl; halo-Cy galkoxy; C;.
salkylsulfonyl; or nitrile;
R*is R'; and

A and R are as recited in claim 1.

21. The compound of claim 20, wherein r is 1 and R is halo.
22. The compound of claim 21, wherein R is bydrogen.

23. The compound of claim 22, wherein Rfis methyl.

24. A composition comprising:

(a) a pharmaceutically acceptable carrier; and

(b) a compound of claim 1.



