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This invention pertains to conpounds useful for treatnent of diseases
associ at esdow1i1BRX purinergi c receptors, and nore part iPCuUIERRO1Y/066330°2 X7
nodul ators usabl e for treatnent of autoi nmune and inflammatory di seases. 5
P2X purinergic receptors are ATP-activiated ionotropic receptors having
seven subtypes. The P2X7 receptor subtype (al so known as the P2Z receptor)
is a ligand-gated ion channel found on mast cells, peripheral nacrophages,

| ynphocytes, erythrocytes, fibroblasts and epi dermal | angerhans cells.
Activation of P2X7 receptor on such imune systemcells results in rel ease
of interleukin-lbeta. (Solle et al., | Biol. Chemstry 276, 125-132,

(2001)). The P2X7 receptor is also found on mcroglia, 10 Schwann cells and
astrocytes w t hi n t REH¥BROPYRIMEPONEAMIDESoAS PEOhMOIDULAXDRYt s et al ., Br.
J. Pharmacol . 151, 571-579 (2007)). Antagonists of P2X7 have been showned
to block P2X7-medi ated IL-1beta rel ease and P2X7- nedi ated cation fl ux
(Stokes et al., Br. | Pharmacol. 149, 880-887 (2006)). Mce |acking the
P2X7 r ecepiipnvahoavpcaainakoopoundd Usefivihfat toratmeand deasesoppathicd Wity P2X semsigid vi ty
t o nechanj ){n.}: ' 386- 396
(2005)). néﬁgeigrsﬁé}%tlﬁ(p%%u}aég toz[;j dgglétqz}%?%?éeﬂorl tﬁetaf n% o ol tngrrl%%rg%ds ponses
(Ferrari letlanghatorydistasppunol . 176, 3877-3883 (2006) ) and in the onset and

per si stengsy rm&?i’é?&% OIQQ‘IIGI}\T(PFEQHQ{H% ﬁltlon%blc ’recgptotg) Hﬁfrl Q\Q;‘h sub@f)es Tﬁl%'i)ZX'ﬁlg
1376- 1385 (2006b)) P2X7 receptor has al so een medi at e

super oxi d&cspopeHrEPE S’rlfoﬂq?\OViﬂ“rquﬁlﬁrP)?Zﬁ?Cél?t@@ Isiadiganghgatad lqr@hwlrfe@sh og et el a
transgeni &hali® & hroey@d, $i8ABRsHE shd cfidenal 168 MunsABIs. 11,
278(15), %61 330931179[@%eS gnﬁill Mb)t@dule%{(r)r ggof theStPZX;&rdeceﬁaor trtlws Smaly have
utility inctvaenof BZX ?ﬁpt%Pﬂ HHek e systanpslisigenys foelegre AhaeErd e Rr it s,

ost eoart hiSblld & al., PSBIbI. 8BdnSsny@76 819132, desINRThE PEX7 R&dhHIVER alsé ﬂfuﬁéﬂbﬁ:mﬁh)%hzi uctive
| Seas i rways h r esponsi veness tic.shoc

pul m)
gl omer %3%% cefien sy e eenirt meass Sy SBRLY Raheoet %hﬁr ¢ di sease.
P2 X7 rmduP}aim@Jic@lmmsallm(tmmseful for treatnment of pain, 25 including

chronic eu hIC n SO inf _processes
and degen ?tﬁgofl{?tg ggﬁg} lfaV hﬁ%ﬁ}%@% g?%af Igecﬁ%%l Lﬁﬂpft%eheaﬁém%g% in the
treat nentm@ﬁlatmwmﬂm(smkaéem BudhPhasnabblizv®i $80r883 (DS ad e laakink ﬂth2X7
enhancene 0 i r her S ar e I _cgnmpounds
that act rgéepﬁ’ﬁ ulwgap%ctrk of BB ?"an ptor atlh“’ hﬁﬁﬁi%e‘asd“ﬂg o mtpl (g?%nr?’?%e{%aof P2X7
receptlor, stamliwehdscst &, ﬁreeélﬂf &%6- ?r%t(imﬁd)é BIX%is thas bqhgvedﬂcs@%@@b igondi ti ons
and 30 di mf r%&t&y %ﬁém@és?ﬁergyl SP ﬁXJ b;mtgna? I‘ﬁ@ %@&7 38@¥Sirbg5)9gndsif?‘thle%f(1§§?a%dt hese

needs as we I nvent’i on es conpoun t he
fornul a IPGYSIStenCWbeqQaIpmeQ@ﬂHO@&F 411yJ dteeprcable T 118, 1t3ﬁ@11é&§f(20(lﬁh)ér§h@n 5mis

0 or 1; npixg eePor e alb bdeR shodM RS hbdidtt e@ﬁ@@lyrhducf?(gn ARt Aidr¥e 1R UDSE & ut ed
het eroaryl; 10 is: optionally substituted
up-regulated in a transgenic mouse model of Alzheimer's dlsease a/] Biol. Chem. Apr11,278(15),

20 13309-17 (2003).

Modulators of the P2X7 receptor thus may have utility in the treatment of disease states such 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 treatment of pain,
25  including chronic pain, neuropathic pain, and pain associated inflammatory processes and
degenerative conditions. P2X7 modulators may further be useful in the treatment of memory
disorders such as Alzheimer's disease, and the enhancement of cognitive memory.
There is accordingly a need for compounds that act as modulators of P2X receptors, including
antagonists of P2X7 receptor, as well as a need for methods of treating diseases, conditions and

30 disorders mediated by P2X7 The present invention satisfies these needs as well as others.
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"Al kyl" nmeans the nonoval ent |inear or branched saturated hydrocarbon
noi ety, consisting solely of carbon and hydrogen atons, having fromone to
twel ve cawbanuiatiesye. "Lower al kyl" refers to an al kyl gPCUEPRI100683¢ 0 Si X
carbon atons, i.e. G -C6al kyl. Exanples of al kyl groups include, but are
not limted to, nethyl, ethyl, propyl, ésopropyl, i sobutyl, sec-butyl,
tert-butyl, pentyl n- hexyl octyl 15 dodecyl, and the |ike. "Al kenyl™
nmeans a Ilneaﬂinbnovalent hydrocarbon radical of two to six carbon atons or
a branched nonoval gp §%>&ocarbon radi cal of three to six carbon atons,
contalnlng at Ieast oné doubl e bond, e.g., ethenyl, propenyl, and the like.
"A kynyl " neans a |Gudfl. nonoval ent hydrocar bon radlcal of two to six
carbon at@M§mQ&xﬁaﬁB%ﬂﬁﬁ%ﬁmﬁ@hﬂR&%&%&ﬁ%hlHM§%9&§&P@B ﬂ@@&ﬁﬁhn&im&ﬂ&@%fto
si x carbon atoms, containing at |east one triple % e.g., ethynyl,
propyny! , Usifgdheaqmppyngs and gt éfrréepa%gath%wannomf’éar s aturated dival ent
hydrocarbgamm@ggcal of one to six carbon atons or a branched satur at ed
di val ent hydroce arbon r of three to six carbon atons net hyl ene,
et hyl ene, U259 F%SF K§Fe 1th‘§/€h‘h‘%mg ISFeyrEin s %Bpﬁ*é%tww R t@%ecg%{‘% Bfle,
pent yl eneglaimkthatdtie ddfil@ions2yen BEIKOX Nt mudbd no@d ihyﬂ aXied in iRispdifidaion BRd the ed

i nt er changea pf Jhe formul
o oty o PRRRF LR WS ET I Res ot i ey i Ml P tRsed & ot
limted tcﬂe;arlprﬂtc{’mxyme@héaoxy, i sopr opoxy, and the like. "A koxyal kyl" means
g‘e;r?ln:gyhg&;llgglhe a];.l:ag[he n}onova enﬁq'nge)l(r 05 rﬁn(i%ecf" saﬁfflated! hly%r((:)far%lon m(bé;[iy conms?ni}g soi(eéll o%ne as
2- met hoxyettvy bnd 13'dr08611 arlmnénmwgrf@pwne t01tWﬁhft bgtl.i_onzhtqmt hbowaealhyll refers to an
1-(2-neth v,

ot hoxyet Tl S R R g A L A o s el ey nce. pare
-0-R-R \/\helteéltm nRthyk ety kgrbesasoaredyIRsobiugyl apddan). ters bt pqné/él nH@méJ q¢ty1

" Al kylisar Ry and®afie. @ noi ety of the fornul a -C(0)-R wherein Ris alkyl
as defined her ein. 35 "Al koxycarbonyl " neans group of the formula -C(0)-R
wher ei n RAlsenyll’ pisady adigeay ePperalgntherietasbon rmamfm BEPEYPPCTHORPIHBAMYEHE30 - 4
- "ALkyl casRenyl aldtydarboMRARS R 3@ Rx Brbdnl@ontsOfodlnthg-aRefst Bhe-dubedng@i N R i's
aI kylene and R is al kyl as defined herein.

" Al koxycafHomirdt kgpenylpgad e lkeqr oup of the fornula -R-C(0)-R wherein Ris
al kyl ene aqgynR" mesnsalliﬁ@aﬁmoa@vacéﬁtfuym@@hrmrr@dl@l oﬁwowdﬁ@@aydbamﬁ@w AbriRKyd’ means

rein Ris i.s al koxy

a gro of th yl ene and
26 TtoR P ofotstat R Moabep Bt Bksae o &%Wat%a%mamﬁﬂbﬁﬁt gt t&lﬂ@)?ﬂ&rw 3
- 0- R- C( 0) etidympepwiyh aid thslikel kyl ene as defined herein.

"Al kyl am | b NHR
aher o1 R TETER DR ST s Sy oo i B Peiopbon atohbi 4
"Al kyl CarhMéMumldwleﬂt hygracesban radidabfithred totsivearbar atuha e.g RmbiRyle( 0) - R
wh i I defi ned
nerein AR A BOR Rk nOH B OLReRUn bk, p e TeplyRp S pfihe iR, €T
- R- NR25 C(‘Q) k@R anMielmpW”RVhl@l adylbgluegdanterfhangablyygan g erviety ofghedpimuleariR.R" i s

| kyl f
) 2 SEILRRL UgHS ke Lk ORGRL DO AL TR 3,81,
as defi ne]etmlfﬁért‘e|Hr¢thoxﬁletlh9¥3’am>mwx@)@§/ﬂle Means a group of the formula
-0-R-NHR A’ﬂ?&ryﬁkﬁ &dn§aﬂioiéw dthife f@rﬁﬂla& (b—stalvﬁﬁlle RS a(ﬁ@/i afaed 1sha%{y?éngas

"Di al kyl am noal Koxy" neans 'a group of formula -0-R-NR R wherein Ris
al kyl ene $higedrerein dxopplgy a&%yaé\w%rwpégwwé? ion &y plearpie. 2«mpgthaxyhylilony| -
means 38 MRbRdxypohyll NAeth AL Roxy SR 1R -MHRIKGSA RS -nthat @smddebi ned herein.

"Al kyl sul fin X?!fp i;)r}llea ns aﬁm)l etyxyog}at hp(e forrrglgyﬁ SO R, yl\llgx)hwg?el n eR(bl s al kyl as
def i ned h@?tﬁ?xﬁethyl)E\?WThQ’éﬂpf‘é’ﬁ&/I neans a noiety of the formula -S-R wherein
R i s al kytAlesysiRsxyn@ehnh g p@ipof theoayis@-R ®nywhati R is ARABSE add ROis lkyxyak t he
formul a %félqé R' where where R is alkylene and R' is 25 al kyl as defined
her ei n. RS onyl al koxy" means a group of the formula -0-R S02-R
wher ei n RAlsylatdoyylemeananthokety df sheabripla a0 H8f wWinkedn Rex adlyhas defined herein.

35 “Alkoxycarbonyl” means a group of the formula -C(O)-R wherein R is alkoxy as defined herein.

ot
orrrula



"Am no nmeans a noiety of the fornula -NRR wherein R and R each
i ndependently is hyrdogen or al kyl as defined herein. "Am no thus includes
"al kyI aniwo'?o(wﬂlwe one of Rand R is alkyl and the SOPGﬁﬂ@aom@msy@jrogen)
and "di al kyl am no" (where R and R are both al kyl. "Am nocarbonyl™ neans a
group of the fornmula -C(0)-R \/\herel n Ris am no as defined herein.

"Am nocar bonyl " thus includes "al kyl am nocar bonyl " and

"di al kyl aiilkdedropdaly!" meanarisreop af thofeyied 1y C10)reahrseia Rgy allafeno ind Ies dlgylmul a
-R-C(0)-Rg d\éﬂ%(ﬁi@mR is alkylene and R is amino as defined herein.

* Am nocar bonyl al t hus i ncl udes al kyl am nocar bonyl al kyl " and 35
di al kyl ani nocar bony‘IAéi\‘OIanI‘bonymeGiallﬁ 0 $250 ofpirsTiomRkp: %6‘?@8@\8‘81@%1515—

" Ami nocar Ak ah&eXY alk B a0 erReMipyp of the forrrul a 0 R—C(O) R wherein R
is al k¥l ene and R 1s amno as defined herein. " am no" means a noiety

of t he>f orHfxacABRYIEROX N BORP ?féherfyﬂ?%@nRﬂ%R kvfrereézh% islkylege apdi&jis a5
defi ned hﬁﬁ@ygsd&necﬁie{@xyam noal kyI nmeans a noiety of the formul a
-0-R-NR -OR' vvherel is alkyle ro R'

al kyl as deMfEdHoBY %1,3 Y mﬁ&"l%?lg@ﬂl’ P%tﬁiﬁ"rm%%g (gOEQFIe‘YISFreB?RtSﬁﬁ(YgB?%I a -SR

wher ei n Ridfisedtlekeyd. as defi ned her e| n. "Am noal kyl" neans a group -R-R

wh in R, J ' I k def

el udes aHkARB RS S oBry f Ho iy OLEH R ey R e e

| i ke. 1Theani®’ &smill«ybasrmfmﬁylemﬁa am noal kyI may be substituted once or tw ce
th al kyl LK | '

\rMespegt i qullé/yq aPD'r&%\éaI}nnoalk 1?4?( nfam 0¥ g gornr%edl? Iglrf\ﬁ EK(%}?T%}vﬂlefem 1¥15 alkylene, R

et hyl am nbgdrégeh orarﬂe/tlraydiamsm&pkaapyﬂiqedmrhyl am noet hyl and the |iKke.

ai ot iyl ok ARy R Rl R T DR P Sl TR VRS M
" Ami noal k%xg/ﬁydman@a&ygﬁml’p" is gRARS dﬁ\ﬂﬁ@?@rqm R is amino and R is al kylene as

defined h%lﬁkﬁamm&lahﬁéhyﬁé{i((;x9ﬂﬂﬁl:eﬁ\% %%up Qﬁﬁ‘&%nﬁﬂm ﬁtd(o?)f\IRtIi‘ﬂwﬂe%{w lsa
-NR'52Rwhere|n Ris al ydrogen or a I

" Ami nocarﬁ’éﬁﬂ%é@@%l%&”‘”a@laﬁ@]c?éldﬁf&ﬁglhwlkyl means a gr oﬁp of the fornula
-R- O C(0) “Aﬂl&mm@w eal®s 4 Sro d¥HlGBGLANG- IRNHRRWhE36 R ik ALABRREERT & Yiih1S
hydr ogen or_ al k as defined herein. 20 "Al kynyl al koxy" nmeans a group of
the for nu?séleﬁ@dﬁerﬁn wherein Ris alkylene and R is alkynyl as defined
herein. &FlM%ylalﬁ'ﬁ@dll&)xﬂ Iﬁ&ﬁQa/g&bwfﬂfeMlBﬂniu% wmﬂkw&y&m%n@&ﬂe zlmaiRetayd
consi st.i 0 nmonao- i- or tricyclic aromatic rin e ar roup can
be op?boﬂ%ﬁr@a@ﬂﬁ%&%ﬂl@?“&s def i n)e/d herei n. Exanpl eg of aryl ym)igeti gs
i ncl ude, kal@ﬂfalymﬁheahs a’ﬁnblet@ of the fqrinela b0, Raphdrdiy R is e madetifadybkeseinf | uor enyl ,

i ndenyl, 2 " en Ienedlphenyl
ani nodi ph Suﬂlaﬁ) Vlasfﬁ(il%?’ 8‘{}?{6 fog?%%dén@rﬁsﬁ?r%ﬂ&1?5%%%%%19?4%%& opyl i denyl ,
benzodi oxariylsulfheiizodany amnyitty obén dodile xR WherbiaRzio piitylan ydfincdiemdoxazi nyl
benzoxazi ng Zopi.per PRP N

benzonor pho |r111§/ff)1%'?a2{€]?ﬁ1 zﬁgngﬁ 1eP f’t %?a envér}y%e,o%%p eny%ﬁ{yleq1 gclfﬁe

[ ngl tjéfn?agasgﬁmdylzmtdrﬁifenat ed gzrlkvail ves jth(rakr eof , each being optionally
substitu 0 WNE R

i nter chan Tob Onyrﬁ;geugr)li a radi %ﬁﬁﬂpo Rgo&%el?eo e (lgs a{mr?llxraepky E%ee%eraSSpR gnd Rb
is an ary4 tﬁ;’ﬁn@@eﬁéﬁfl ned herein; e.g., phenylal kyls such as benzyl,

phenyl et h%lmm@méa%s QMOQ{M%W%IaZNKRtW&&?ﬁW&%%& 1B&E%eddisr|&§z 1§‘Hﬁdo%é%¥p| es of

aryl al kyl . "Ar nyl neans a ?roup of the formula - wherein Ris
C

aryl as ool A ﬁﬁ‘é‘r@feﬁl “ARRp, thsyachdesy piy Rmioo (herstong H%R f*reﬁlrlﬁmff dkylgndghgpher ei n

R i's 30yl otRd it fiioB@ alietuRikylamiid" (\Afeaémddqwremaam@a group of the for nul a
-0-R-R'" wherein Ris alkylene and R is ar% has defi ned herein
Wi

2011/ 01259 5PesrEead 1974950 8epp of the formuaCARE wheypin Ry aipigQ gdef ‘B‘E&H&‘i’f@m whi ch
may be usmnlhwa@b@ﬁwn@ﬂa@ws "I &GN Rarg 53U RO f didibgantiescaisby1- C( 0) - OH.

aot fmoa! o EAR T RS KB U PR RO St R hoffas pl €Y' €n€ 29

nDnovaIenmnm@mmmﬁmﬁdmearbﬂmmm&nmmﬂ@kﬁtﬂmsmmmdahmpgmﬁbaMMm@bmgwahicycI|c
ringsg %f ﬁ&%ﬁo% ¢l9 q+5yl are unsubstituted or substituted with al kyl.
CycloaPky omal @ be substituted wth one or nore substituents,
wher ei n each substltuent i s i ndependently hydroxy, alkyl, al koxy, halo,
hal oal kyl , am no, nonoal kyl am no, or dial kyl am no, unl ess ot herw se
specifically indicated. Exanples of cycloal kyl noieties include, but are
not limted to, cyclopropyl, cyclobutyl, 10 cycl opentyl, cycl ohexyl,

cycl oheptyl, and the like, including partially unsaturated (cycl oal kenyl)
derivatives thereof.



"Cycl oal kyl al kyl"™ means a noiety of the fornula -R -R', where R is

al kyl ene and R' is cycloal kyl as defined herein. "Cycloal koxy" neans a
group of wbeofienpdska -0-R wherein R is cycl oal kyl as defcmag201006i830 15
"Cycl oal kyl al koxy" neans a group of the fornula -0-R R wherein Ris

al kyl ene and R is cycloal kyl as defingg_herein. "Het eroal kyl " means an

al kyl radical as defined herein wherein one, two or three hydrogen atons
have been“Amipdcatbenylalkaxli” meanspgtoin efdia formmdeeRdé0) R \whswlingt tsetkyfenomdths gr oup
consi sti ng..0f o QdSq neMPRe, and _S(0)Rd (where n is an integer fromO to
2), with the understanding that the 20 point of attachment of the

het er oal kiytkaxaginige] mqags%m¢1@mgﬁthaf%@vlb&1£%whermBrwelmdroagp relkplad&gen, acyl,
al kyl, cygtQad de¥ihed REeiCYCl 0al kyl al kyl ; Rb and Re are independently of each
ot her hydrogen, acyl, alkyl, cycloalkyl, or cycloal kyl al kyl; and when n is
0, Rd Ps xyeiRoalig] " yqans Reipty of thg formga -QRNB QPR yhstayR isallgylgniBels n is 1
or 2, I Edllilygm%bmlau{ygy&illﬁaf K1 as @aig&mlréﬁyl ?I ryl , amno, acyl alm 30, but

monoal kyl ami no,  or dia am no. Representative ex s include, but are
not |im tedoryifam ! Hhapgk %‘F%?ft,%e rmlg -%HI%%@BH%@E@??? JefRed nBieh

2- hy dr ox y*Almifiyatly0xiydard S webigt-RyR' whékeid Rlis Ao axy Riisoiiyllene 3s degicbdaxsienet hyl et hyl |

3- hydroxybutyl 6 2 3-di hydro utyl, 2-hydroxy-1 _-nethyl propyl,..

2~ an not FyTESa s SRGrRRnSR Sinbrpits (PR Vet AR ncrRL 8B 1 s hy1
am nosal f anyé mbiatylof "aarhdatksil Infag by suybstojiyd oncerettivick avith nikglud proniit net hyl |
met hyl am nqsul £ onyl et hyl t hyl.am, nosul f onyl pr I nd the |ike.
"Fbteroarfﬂwﬂﬁgg%gﬂamﬁ%%%%ﬁg P%”%Q]ﬁﬁ§9€ng %%ﬁﬁ%a M%ﬁ ?dPgwlz ring atons
havi ng at m¢tegdstingnehydOnarybmetdethyl mad)yleombpriopylathybmegocthywond de likhir ee ri ng

het er oat o of - ~ ~ e ) N i ' C
wth the aiSrefaaRr At duy Bhindngb 1y HERRL RO RGBT & o
will be ometyl-Nasthrieininectinil.agd th¥kke. het eroaryl ring may be optional ly

subst ij5ut eghiasndef ek NGLE -BR-EXAERINGS isAhilehe R M cnR &ih&Shelde! ude, but
are not Iimted to, optionally substituted imdazolyl, oxazolyl

i soxazol ylAlotlyyifasdinydo” mearsaneisty Pithe fogrediNy PR whertip Kds ﬁ%ﬁdlaeﬁi/ R'ipyrazi nyl ,
thienyl, Bapzetfiaghy!, 35 thiophenyl, furanyl, pyranyl, pyridyl, pyrrolyl,
pyrazolyl ,  pyrimdyl, qu'i'nonlinyl,1 i soqui nol i nyl , benzofu%il, .

benzot hi opHeRH ook ?fpﬁarﬂéar‘i‘w alkyh dpcapsg aa%rfﬁlre,fowﬁﬁ ‘QE@IIWB
benzooxadwasgah K lis alkyWk 2Q1R/ 0138938 IaRE AL /1068 Q1KY 2 defilR@n&em i azol yl ,

aur norl YR AR GRARR b AR AR b s gt *

pt eri di nydefingidichezol yl , azepi nyl, diazepinyl, acridinyl and the |ike,

i ncluding,. partially hydrogenated derivatives thereof, each optional
Lomst 1t el st ARG St by R i E Pl g SArBh -8 ho
formul a -tReRlic whmptai ingRThsargll gkoplp emebeapdodRlly Sibstuttibedsele e yitreia s Egkaipla 6l

herein. "Heter ) I I . t - - erein R
s het o onry 48 He, 08 e o RANS. gt BBl et TR b A B EL 2
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whi ch maybdgeopyiged. Geprogrzetyh bgreakiziponyl.eferopipgradingisatoppererieyl ficurspyrolidhylor o,
bromo, orpdnAdRrpholiR) ARk Yencdid B RISy 184 KM dnc @S xy IRy NG RETR! BclhdingYikkily ONe or
more hydrogen has been replacéd with same or different hal ogen. Exenpl ary
hal oal ky! &ydfagenaird derivetiprsthereoippplopgng optpatir pabstiyds | uor oal kyl (e.g., - CF3),
and the | 'iﬁkﬁlalkgnﬁar'de@'rQl%Jl'KQllﬁéﬁ AR BOSc@infBRihggbatlf, nichta H@EIRIRY widR RWGY ei n R
is a hal og] noi ety .as defined herein. An exenpl ary hal oal koxy is

yl b
di f 1 uor onBEAEK wroup sk B IAAEY! SLoHP AoIeliRdAIeing egaPhiyydyls pyhgs batlei n at | east
OPE Iri Ng gcAyRthy, NB—chr(@henP&)ahkaﬂhylﬁﬁﬁl, bltethé mml kdxBigpled Tgrydligns form an
al kyl ene grou " Het er ocyc an npval ent sat yr at noi ety,
consistinghgwﬂ%ﬂgi?%m¥ﬂ¥é@(¥ﬁﬁ§§?uﬁﬁ§%g%8ﬁg?P§‘S?ﬁ“@ﬁFmga%?“or three or
f our het etAagborenchishaas@p of tho formiik FO-Rewherax R gyl @s definéd ierdin. The het er ocycl vyl
ring y be tionally substitute fined herein. mles. o
et or agyor St el R SR Tkt R X aHE R Bl Bae RER ReRTppmes
substi t utledeipi peri di nyl, piperazinyl, honopi perazinyl, azepinyl,
pyrrolidinyl, pyrazolidinyl, imdazolinyl, imdazolidinyl, pyridinyl,
pyridazinyl, pyrimdinyl, oxazolidinyl, isoxazolidinyl, norpholinyl,
t hi azolidi nyl, isothiazolidinyl, quinuclidinyl, quinolinyl, 25
i soqui nol i nyl, benzimdazolyl, thiadiazolylidinyl, benzothiazolidinyl,
benzoazol ylidi nyl, dihydrofuryl, tetrahydrofuryl, dihydropyranyl,
t et rahydr opyranyl, thianorpholinyl, thianoTholinyl sulfoxide,
t hi anmoThol i nyl sul fone, di hydroqui nolinyl, dihydrisoquinolinyl,
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5 "Hydroxyal koxy" means a noiety of the fornula -OR wherein Ris

hydr oxyal kyl as defined herein. "Hydroxyal koxyal kyl" neans a noiety of the
formul a -WOR01mhes9ein R is al kylene and R is al kyl as daefrirredoloersaé n, and
R or R or both are substituted with hydroxy. "Hydroxyal koxyal kyl " thus

i ncludes, for exanple, 2-hydroxy-3-nethoxy-propyl and

3- hydr oxy- 2- met hoxy- propyl . " I—Iydrok@él kyl am no" nmeans a noi ety of the
formula -NRtRxy vqneh@rquﬂrbogylhyvdmhgm bg nseéliﬂtgrthaagﬁablwmdass a@oupyd thetyraiulky |  as
defi ned h%r §-BH, "Hydroxyal kyl ami noal kyl " neans a noiety of the formula
-RNR -R ereln Ris alkylene, R is hydrogen or alkyl, and R' is

hydr oxyal Kypnogkyld & mjepis@ hRigtepfrihe fOF&ld% r&yéar‘%‘@fﬁy\l 1 aﬁﬁyleﬂ%%rdﬁﬁﬁ@ﬂ hergp apdRa

group of {Sbﬁnggtrrmﬁll@ (Q0) - OH. " Hydr oxycar bonyl al kyl " or "carboxyal kyl "
means a grou of the formula -R(Q0)-0OH where Ris 15 al kyl ene as defined
her ei n® " iyalakycarHs ﬁwoawelﬁ&fymmf?ﬁ-‘éﬁ%rb%yglr%%e%fsonﬁlﬁfélgf%vmﬁm &' bigyefe egy) - OH

wher ei n R’ﬂeﬁrr&i &¥bara a@%nﬂﬁﬁtltﬁt&ﬂor@ﬁﬁsﬁﬂuf&d w1thMHi§/10>CX/éﬂlbé<lB{3h @a%pasmywé al kyl or

"hydroxya oxycar means roup .the fo -0- R OH
wher ei n e Hited ‘%H’aﬂnﬁf?‘i 18?1% S%%Fu??é*ngeég‘{‘ Fsh SUpRRUE ISR lPeé‘F‘?é‘Hi/ %@‘Y alkyl,
" Hydr oxycamdxpaialoylhaloan@aaﬁma 1BYHOAIRFAAYD, oDl RYHmMS, hehd dneaﬂwiaesfpectlﬂca\n/y\er ein

one, two or. th ne. Ln.t cl oal adi h ve he
opi aced et RS Pl et nRdpPucutahyel Seipred e rtiE but
are nad | éyalop@d/Licgslolidxyl, eloh@ryl, 4ndhd hbeg;myldhgbmgﬂy un&ﬂlﬂatéd’(éydldalk@nyl) Al koxy
hydr oxyalclf er}ydr oxy al koxyal kyl", which may be used i nterchangeably,
nmeans an a defined herein that is substituted at |east once wth
hydroxy aﬂi‘i'claawdbﬁf meamemmetymfaﬂel{mla -BE-RAvkax R’ myldyloneyeall RY is"cyelpedkyl
"hydr oxy gsldlégﬁ%?gljé%ql t hus enconpass, for exanple, 2-hydroxy- 3-
met hoxy- propan- | - and the like. "Urea"or "ureido" neans a group of the
formul a NR'CID@@@)Y NRIR: gy pethpforyla fO-RayhdreR'R g apdoalkydiesplehiebd eteip. i s
hydr oggn s%ycﬁsl\l%moxy meang:@rgpﬁ%@ftﬁe folFREH S0 -R-I9AERINGE lsfaﬁtgleﬁe%qw & cycloalkyl
-0 C(0)-NR'KR erern R and R' each i1 ndependently is 30 hydrogen or "al kyl .
" Car boxy"as#efied hefeyr oup of the fornula -0-C(0)-0H "Sul fonam do" neans a
group of 't}tk%r(fa%m&ns’a%gﬂ(y%l&l aYRBA&IRreR wheRin @RAwRor @aeRydrhdependent 1y is

hydrogen or aIk onal Iy substituted", when used.in association
with "ar y fave ??Héﬁrlﬂff”d W‘W‘éﬁ“&‘ﬁ‘i‘tﬂdﬁ’pmé?’élb’6§?Wlf‘°mdl;‘e gaup: ‘l‘?%stl%‘i“%cycl yl", neans
anbar yl, &geny LNRbRegﬁc[LiﬂO){le (thwéhe@dnkyt]lggeofrorhett@zp@mihyhndmta@?nng ﬁlgthml onal | y
substituted i endent n 0 stitue refera ne or
twio. sabetReyahiterEungn ehetieRulli s Sbet Babt I oD s hGoRet. oy
al kyl', cydakpalkydikyl,oy cycalkhilksl an,d Rﬁeﬁeeﬂdaﬁdnkc;hlﬂy ofl@ad’[ @hey aldeyden, dogll aikylni tr o,
cyano, hydr al kox m di - al kyl am no,
o oad Kyl Ve Rk SR pBk A R 1 R o R B PR o DDl BN
al kyl, phewyiheion isphepy Rab ki) cyclopleR, @loalk QOR, {vitie peylaming manoalkytaegiex of r om 0
to 5 R r [ hydr ogen,
al kyl , cy@ %}m? ﬁ%)reggl?zﬁgg ?};El%a%/wt}%&ie 8!% nl%{ T elaX(L 2- h?gr%ﬁ%; ly? 3y 9

-(CR RS) nhy@@dﬁaﬁwl (Zvlhénoey - hv@oamethmteélgbﬁ 3fdn1(¥m0®yrtr@y51 hﬂhomﬂﬂkﬂeﬁ e-

i nde end r of each
ot her - hy o AT AR R By o P9 e A ot8. aﬁn‘ﬁ?“*?ﬁg%ﬁi‘%g%m
pheny! aI klwtblylsudfémﬂ%th}ﬂ apﬁ%‘éfopﬂéle@m P@ﬁaﬂlulf%fu’ﬂﬁﬁwi ?I!i'é’l%l% Ndli’fop}ér yl", phenyl"

"heter oarméthylalﬁlx@slugalywéthyl Qﬁethyn%rﬁ)gﬁmylk metﬁﬁwﬂ@suﬁ&dyyam v ahOne Rial oal kyl ,
al koxy, cyano, am no and kyl's re preferred substltuents are

met hyl . f THESYITocapp @P%"Cy‘fl%"lof Pl%ﬂl@ﬁé{cwf S (it THERIPMS AN IREAt KAt one

met haBQS Uzirf)rﬁﬁﬁé'r}ng cér&ﬂﬁﬁh@(ﬂleglﬁv@l'@ thré@ﬂl@gnetteﬂ&@toﬁﬁ QuRtWirhb i N, ke o @ﬁ'rﬂﬁhmmg
conventional ly assom ated with it in s%/nt heti c og}ganl ¢ chem stry

at om or gHtAAPTHiPEHE Scuiihihe urfpiendiag hatthe Aipshantne ?ﬁtB%he{:e(‘S‘l‘?@ilf"}d&ﬁ]sW‘uéi arrpl es
of | eavi ngh Mragum@sic hﬁgchmeﬁeterbmﬂ ralg@naR} Bk olbtiomltyadbshmedfaahecﬁgamereai Eamﬂes@)lf

aryl enes Ifo |.ox rreth nes Y., et hanesul

it iingste EEIY i e Ry e Ry TR RN AR AR

di hal ophostmyhezqul mﬂtmmlyb,lokgdw&bﬂ%ﬂﬂaﬂﬂtc&ﬁ Ibmmy] Oxonyl, bemcphlerpzyl oxy,

acyl o nteracts with a
rar oot APy o PR Bl B TP o B i Qul Rl RLEHASH

ant agoni stepzamgl, bdneothipidenyldengdfiopyedylhenainnlazolyl; liqnqoma]yl bcnzodkaqbazotyrhal | y"
means that the subsequently described event or circunstance may but need 20
not occur, and that the description includes instances where the event or
ci rcunst ance occurs and instances in which it does not.
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"Di sease" and "Di sease state" neans any di sease, condition, synptom

di sorder or indication. "lnert organic solvent" or "inert solvent" neans

t he sol vew 20s1/G12892t under the conditions of the reacti eaThPRg/06dsseri bed
in conjunction therewith, including for exanple, benzene, toluene, 25
acetonitrile, tetrahydrofuran, N, N-dinethylformam de, chloroform nethylene
chl oride or dichloronethane, dichloroethane, diethyl ether, ethyl acetate,
acet one, brardilyhzobi. frgizothatiormdy], beetonaaoil, ndetyh asealdolyp tropayioriazind.gpmoysding| |

tert-butanpl,, égji&%@l{ﬁ : qLHé{Jl%ﬂ&l[‘ﬁapﬁﬁ%iﬁﬁ%xénidlﬁ% ?aki%%@?%az%ﬁﬁﬁi fil8fnd10 the

contrary, the solvents used in the redctions’ of resent invention are

i nert sol aredipyl and thp kereliding patisly hadroggpeabiianvativeathercelfheseh atioedlyisubstigieflul i n
prepar i NOHARNALITRE S EERh &OITRRM sl lgfp 3Ptht Rhulh R-HSNRIA R ¥ 2381fe and R’

non-t oxi c, and neither biologically nor otherw se undesirable and incl udes
that whi chhsterozylas gefst kereinr “vet erinary as wel | as human phar maceuti cal

use. " PharnimeQliiuadyl et & 8RUAD tBe RIS SR heEMR AHGARANSIARdherchat  ar e
phar maceut jcal |'y accept abl e, efined herein, and that ssess the
desired pH&FHEE ?"dg@&%ﬁ - (o1 ) %aq?%/ Ofjul3 T%RWEF@HR ‘égﬁ%ﬂﬁ]&s d%DHE’ hadirt s

i ncl ude: "HAQra ki 20 QAPCHIPAIOLMGMBBOR R " WBereindCib Alkalekt ahil RNis Badrbsylf or med
wth i nor%adn%c ﬁCi ds such as hydrochloric acid, hydrobromc acid, sulfuric
acid, nitPiCEEPE phosphoric acid, and the like; or formed with organic
aci ds 18uchhcasmaciedd’c habpd,” afiehalgit swich ol be aeil thicrdhemnzaile refeaop hostiudnt oni ¢
acid, citgic agid, ethanesulfonic acid, fumaric acid, glucoheptonic acid,

gl uconi ¢ acid, gloulf am’c aci'd, glycolic acid, 5 hydroxynaphtoic acid,

2- hydr oxy&iaahkel uchorilkyl @clcthed heeniic which che oraboeihydragandhas rah ieplagadivdth mal oni ¢

aci d, mangel.i.c..a¢i.d, h i i m ic acid,

2- napht ha glﬁggcﬂﬁgjgﬁihgﬂg%i %?&ﬁ%%?%é\aﬁkﬁg%cﬁu&enggﬁtyl ic acid, succinic acid,
tartaric dd8Fs pCHSIUepeBuirdatil ©-gaclly). and thadkdy| acetic acid, and the |ike;
or 15 =« _aloalkoy?ya’llﬁe%nsfé)rﬁa&Q omgﬁnﬁlﬂa a@kgﬂﬁreﬂ{ I@Es%rhafaﬁlﬁﬁ% t§/ 13 cfeﬁl?edm_@t%ﬁnt
conpound either is replaced by a netal ion, e.g., an alkall netal ion, an
al kal i ne dagteHrlaphalogkonts difluerPretheon; or coordinates with 10 an organic
or i Nor ga+H ferR9S6amife GRRAAAN RIrAIIGAR WacBR2ERast Sl nd 8ol iE NN @} RN Land

et hanol am ne, Nmet hyl gl ucam ne, triethanol am ne, tronetham ne, and the

li ke. Acc@fo’fegﬁlnélgirﬁéf‘t@%f"émﬁﬁé%‘élerier%‘i’“@de al um num hydr oxi de, cal ci um

hydr oxi desHdppéca$I” didhdR Y Gicd¥attat safAddundi@ R cbanasCoranslosiaed tps, Ny drRwiite .

The preferred pharnmaceutjcally acceptable salts are the salts forned from
neet Ot Ry g St bt el GG Bh G Py B e AR i 0
mal ei ¢ aciidh, mgytve sptidnilycsubtindsd ok d¢finad heteid CExdmpleb b He@roagdly mosadiel ieTude, but

pot assi u ca%ll.ci.tu(m%zi.nc,11 arhd.rrta%n.esidun] | t s.h}gq]ld be und rstoog that all
r ef er ence¥® PY "PHET Ra®Ett € APV SERBEIART 8PSAF TS 1 ReP R @ addi ti on
forns ( sopywatidisyl, razaelidpsd, ahidioting, ihpekoidny ppwsldings pdekbringcbyneidiy, of the
sanme acid AN . " Pr LI Ve aroup’ of.." pr in ' means
the gt oup” ATV ERpSZkinyF SopgBLANE il Bt e Bl RRECHAAP BHOUE, , T00
conpodhd isewholithatberringidenaiyt diiadiezalstidian, boeavthireolgnyl, bentowulylidieyledihiduwdinyl, at
anot her ~ ' j ' e j : ' .associ at ed
h Tt b o T el y
upon t he thiegpwdelinykuline. ity droguipdlngk dipedisequipelipyl.ttetehediomdlidil. oxygen at ons
present iR fl&isbGAcdhANt shd teQfkc €xanpl e, the terms "am no-protecting group”
and 25 "nitrogen protecting group" are used int,erc.hangleablé herei n and
refer to tHFEESYIYlykrl Bedps amosty Htheforawla-B-HhmdeseR it pkylpmeand §enhatemtabai nst
undesipabisaicfiRabbimns during synthetic procedures. Exenplary nitrogen
protecti ng, gr oups include, but are not limted to, trifl uoroacetﬁ/l .

acet ani do, IFEHYYIOpBMeansEpSY ShOTRPBEhHR YResFHB BEifEfIcysy) as eghippd horein.

p- met hoxyheazythaxyigadyd aryts a nidty ¢ralReBmyllOORCRIWDORIN R is bk lendHitl @x car bony|
(BOO), anlgl t he Iikﬁ.f. S@'ll l.ed artisans wll know how to 30 chose a group for
the ease OFYEHEVAMTERYOFYP the ability to withstand the fol | owi ng

r eact i ons“HydSalallat’egéansraeaiis/] swlewen tlefaddhdréiansbstimradsyvith had oraamnd, areferabit her
stoi chi.onetric or non stoichionetri unts. of solvyent. Some ¢ ounds
nave 4t ety BRSO AL BTt B PoHs TP on P AT ors BB EETR AR e
cryst al | i ndrospkiodp. SRe@tesgntatineiscafmplesrinplgdcabgeteviat laniteld fto, hjpdroxgolethght i s wat er
the solvate forned is a hydrate, when the solvent is al cohol, the solvate
formed is an al cohol ate. Hydrates are 35 fornmed by the conbination of one
or nore nol ecul es of water with one of the substances in which the water
retains its nolecular state as H20, such conbi nation being able to form one
or nore hydrate. WD 2011/ 012592PCT/ EP2010/ 060830 - 11 - "Subject" neans
manmal s and non-mammal s Manmal s neans any nenber of the mammalia cl ass
including, but not Iimted to, humans; non-human primates such as

o o o o D 1 o



5 and the |ike. Exanples of non-manmals include, but are not limted to,
birds, and the like. The term "subject"” does not denote a particular age or
sex. "Arwbnotiye2seans di seases or conditions danage t ®@CiraPra19/06d83¢ he body
and pain associated with such joint damage. Arithritis includes rheumatoid
arthritis, osteoarthritis, psoriatic a_r%hri tis, septic arthritis and gouty
arthritis. 10 "Pain" includes, without Timtation, inflammtory pain;
sur gi cal Pphydoxyethdckhwalroxpriopy], 3dendtoapromil.n: (hpkrexyextyh-dakethylpirepyl.cent r al  pai n;
pai n_due 3 0, By, IThak Gy BkyIOLn b el NeaRIEISBrIeE NGB Y: neuriti s,

i schemc injury: [ cy

neur al gi as;” porsoni ng;, . y; intérstitial cystrtis; cancer pain;
viral, papdgxynethdethpall-dipydoxybilestidtmdropdytyl and ek oxamethylry; or pain
associ at eflpydHpdopyii t abl e bowel syndrome. "Therapeutically effective
amount” neans an anmount of a conpound that, when administered to a 15
subj ec? f dPvdrrelirrgneanys weisyef e AyraulaiQR shereind is Rydrexyalkylig defingd fogsein.
t r eat ment "tyafoxdi®xHIBEas@nss AbBty of the foriiBL RORUHeRM R 1 afkh fefCdnld Weis ATOLRT
will vary e%)endi.n on the conpound, disease state [

@;ﬁ' ﬂgg?s‘tbﬁt&“

bei treated,. th
severi ty Sttt aubte § ppb Rty R ity R R To s fgdes.
subj ect, foh&amput BharstyB3ahdhdal-pagpland Shy@biyonmethbg-proyggnment of the

at t endi ng, pedi cal .or. veterinar. ctitio .and .ot her factors. The terns
" hose. darPraviPheo Bttt BT brb® B TR A HupEhr siealg &
vari aliDe hydoayglon at &@sniheteyn. r ef erence the broad definition of the variable
as well ag,preferred . preferred.an st erred definitions, if
any. "Trea yfalr?éya%{ lriam'l?orag;[){ ment %?letﬁogﬁ%g)fing‘ga élzt'git'{gﬁi‘ﬁ%efedn eés:alkyllene’ » (i)
pr event i nigydtdgen aiatehssl Btiahwlroxyalkyl agdafisedigretithe cl i ni cal synptons of the
di sease st x%ﬁoﬁ;gv Qra}{aﬁt&g" anhn?agédE%&%ﬂ ol [FRY.di¢ exposed to or
predi sposed to the di sease 25stat e, ¥ does no et experience or display
synpt ons ‘diydtokecathiosdalkd” ert"eareoxyalkyl| meanpinpioin ¢fily formmlatRs@ Q3O vhareR isi | e. |
arrestikng, kg deyehQnfrat of the disease state or its clinical synptoms, or
(iii) relieving the disease state, i.e., causi an tenporary or permanent
regr essi ofbygfoxygseboaylalkerye metng e grogp of thafopmylpi Bt (%ngpw.m R alfipilens @r s
"treati ngiefineddRpgAct i ng" and "reacting" when referring to a chem cal
reaction means adding or mxing two or nore reagents under approprijate
condi ti oné{yfl’fﬁ’xiﬂﬂﬁ’é‘l}&@ﬂioﬁ@al?‘ﬂdf’rc ayservatkeperbenylilkyb dppry %?‘@&éﬁle.foqntﬂas‘]ﬁbul d
36 appr ecc@)esRIATRahrélR edcB RGE am¢w@h&ﬂaweamf&s ot clhﬂrer%:mdi ca}] ed a%{ or the f
esir product may not necessari result. djrect .rom the conbination o
tvo 1 ebooBa G ERY et Erciony! eitias congd o ity BE 6 or mor o
i nt er medi gdegenioadin @feey@oatidlitdidalinaveteen apladett ivith 3 hydsbhyahbstibichtrat el y | eads

to the formati on. of the indicated and/ or. .the _desjre r oduct | at ur e
o o r ok et gyl oS B Bt PEBaBt o) doc S et Sn s BE IS fe
nonmenc I at ‘Uﬁrlbom_&ah‘oiyalkylh lasd ‘%hpghbi;mikdxmikjl’s whab edy bausAUhNGMIgably, dckhs aa

Bei | st ei n a11|<yrf§st de&]ﬁlﬁtdq}e%ﬁ)nmé{t esuf)&iﬁlq dSaYng?o cfe erithElhcﬁoy%ﬁaﬂﬁgt(:}éal@tooﬂcé)\fvitﬂ aLﬂEO'?;‘ g
systemati ¢ "nonencl at ure. Chemical ‘structures Sho erein were prepared
usi ng 2 Sl ‘S(lkoxyhpdreiyalry? add “hadrgxyoperyaligilethesenagmresy fongraomleaZ-bakdxord; oxygen

sul fur or nid q)g%{g RLPMqiuR: (hpe structures herein indicates the presence of
a hydrogenr} S{Xto rtlmltyess i ndi cated ot herwi se. Wiere a nitrogen-contai ning

het er oar ylUred"piguicslosmennn 2 @iophofdhe foprara W -EHRNBR "avhefctygerpndRomchand

vari abl es;,gibeficAs ifRydrd3en Haidge are shown on the heteroaryl ring, such

vari abl es nmay be "bound or joined to the en val ency nitrogen. \Were a
chiral ceffteglPmat] Beags p grogp %fttbqfem}%-ooﬁ(to>ﬁ\§<'%'b@@reﬂq R agd By @welt dspeadeptly i s
shown 3pornyldhgetftialkgl. center, both enantioners associated with the chiral
center arg enconpassed by the structure,  Wiere a structure shown herein may
exi st in TOTREY tTEMR SR BHEAEURPHE O such taut omers are enconpassed
by the strubdam@io" dshsalep of €PFAHEMN I NRR 't MiRrdi R'URT 400 @S’ chedlifiefendérly

i nt ended IB d?nconﬁ ﬁ all naturally occurring isotopes of such atons. Thus,
for exanmpP e’ t47a° ?j%"ogen atons represented herein are neant to include

al so deut ®ptiommallgmbstitnted'| whani usal io pasgiat@an dith heylt, phbgh, ‘Gttormsrydreyctoelml’ ot 0
inclu Cl3 and 4 | sot opes. | . patent ubl i catiagns .identified

ner ef i ar SoEREgRTo kA A Bion bl PR R PRt St HFOY o rounds
of the | nubsitutahndchendemiyevithicontogowvilgeweto ppimbonobr thvheutfsomentd sletted | or
pharmaceutically acceptable salts thereof, wherein:



20mis O or 1; nis O or 1; RL is: substituted phenyl; or optionally
substituted heteroaryl; 25R2 is: optionally substituted phenyl; optionally
substi t utwo 2bataesvaryl ; or optionally substituted C3_6¢cPCraRkéylosos®B i s:
30hydrogen; G _6al kyl; WD 2011/ 012592PCT/ EP2010/ 060830

al kyl car bonyl al kyl ; or al koxycar bonyl al kyl; R4 and R5 each independently
is: hydrogen; or 5C1_6al kyl; Ra. is: hydrogen; Cl1_6al kyl;

hydr oxy- Grongalkklydycloalgydi cysladlkdaipylBeiera@bkiyk iy droxygliiylohejo, @itroSarhiookydr @iy, Bleoxiy | ;

g‘r _6al kyl GahD AWM minCimeBRhKyikisitb [ QBN Emib B RLIY haATLRPRELBAM! cBR Sal kyl ;

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

R’ and R” are independently hydrogen or alkyl, and R? and Rb are, independently of each other,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl). Certain preferred optional
substituents for "aryl", phenyl", "heteroaryl” "cycloalkyl" or "heterocyclyl" include alkyl, halo,
haloalkyl, alkoxy, cyano, amino and alkylsulfonyl. More preferred substituents are methyl, fluoro,

10 chloro, trifluoromethyl, methoxy, amino and methanesulfonyl.

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

15 thienyloxy, dihalophosphinoyloxy, optionally substituted benzyloxy, isopropyloxy, acyloxy, and the
like.

“Modulator” means a molecule that interacts with a target. The interactions include, but are not
limited to, agonist, antagonist, and the like, as defined herein.
“Optional” or “optionally” means that the subsequently described event or circumstance may but need

20  not occur, and that the description includes instances where the event or circumstance occurs and
instances in which it does not.

"Discase" and “Discase state” means any discase, condition, symptom, disorder or indication.
“Inert organic solvent” or “inert solvent” means the solvent is inert under the conditions of the
reaction being described in conjunction therewith, including for example, benzene, toluene,

25  acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene chloride or
dichloromethane, dichloroethane, dicthyl ether, ethyl acetate, acetone, methyl ethyl ketone, methanol,
ethanol, propanol, isopropanol, tert-butanol, dioxane, pyridine, and the like. Unless specified to the
contrary, the solvents used in the reactions of the present invention are inert solvents.
“Pharmaceutically acceptable” means that which is useful in preparing a pharmaceutical composition

30 that is generally safe, non-toxic, and neither biologically nor otherwise undesirable and includes that
which is acceptable for veterinary as well as human pharmaceutical use.

“Pharmaceutically acceptable salts” of a compound means salts that are pharmaceutically acceptable,
as defined herein, and that possess the desired pharmacological activity of the parent compound.

Such salts include:
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35 In certain enbodiments of formula I, R is phenyl substituted one, two,
three or four times, and preferably substituted one, two or three tines,
with a substituent or substituents each |ndependently mo
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In certain enbodinents of formula I, R is phenyl substituted one, two,
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-3, 4- di hyBregoepigeypFvidesismpousss of the sy [:- 5- ( 5- net hy 1- 2- oxo- 2H pyri di n- 1-y1;
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substituted one or two additional ti ith @ substituent or substituents
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i s phenyl substituted at the two position with nethyl, and additionally
substituted one or two tines times with a substituent or substituents each
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2- br ono- 4- net hanes thoxy phenyl ;
2-bronD-4-netg¥I-SQ%%tﬂ%%o-kwgﬁ

2- br ono- 4- chl GmQR(%ﬁhﬁé%V@EmbUﬁylnethoxy) phenyl ;

2- br ono- 4- chl or o- 51&m¥g%o&ycarbonyl nmet hoxy) - phenyl 2- br ono- 4- chl or o- 5- ( 2-
nethoxgethoxy) phegy 4, 5-di met hoxy- phenyl ;

2-f1 uoPo- 4- chl or o- 5=dBkoxy- phenyl ; ~ 2- br ono- 4- met hoxycar bony1-5- 10

nmet hoxy- phenylg:ig- bronb-b enz o | 1 ,3 ] diox 01-5 -yl; 2 -bronp-4-chloro-5
- (2- hydr oxyet hoxy) - phenyl ; 2- brono-4-difl uor onmet hoxy- 5- net hoxy- phenyl ;

5- met hoxy- 4- net hyl -BHQE :

2-bronD-4-chIoro-S«Q%mq&thylanino et hoxy) - phenyl ;

2-bronn-4-cyan05-nq%@yl- ﬂ% 2-fluoro-4- nethyl 5- net hoxy- phenyl ;

2- brono-4-chl oro-5 ] %yl 5- net hoxy- 2- et hyl - phenyl ;

2- br on®- 4- chl or o- S(Lzﬂhnyhaaﬂsulfonyl propoxy) phenyl ; 2-bronp-5- 15

met hoxy-4-(tert- butll ﬁ;lc Q@Q

- met hanesul f ony1- 2- Pfeti%xvS enyte bronD 4-chloro-5 -(1

- hydr oxyet hyl ) - phenykﬂh@%ﬂmuﬁro 5 -(2- hydroxyet hoxy) - 4- net hyl - phenyl ;

2- br omo- 5- met hoxy- 4~ y]iephenyl ; 6-brono- 2, 2-

di fI uor o- benzo[ 1, 3]d|o SPQﬂG%B@ di fI uor o- phenyl ;

2- br ono- 4- cyano- 5- n@@h@%?mvhﬁnymylgf5 di met hoxy- phenyl ;

3- met hgxycar bony1- 218@£@&hﬂEQﬁﬁM!@, r Wt hoxy- phenyl ;  4-net hoxy- phenyl ; 2, 4-
20 di met hoxy- phenyl ] 4- chl‘or 0-'5- et oxy- phenyl ; 4- f1 uor o- 5- met hoxy- phenyl
2- br onp- 4- net y185- (tert-but oxycar bony1l) - phenyl 3,4,5-trimet hoxy-phenyl ;
2-brono- 4, 6-di fl uongaRhenyl ; 2-ethyl-4,5 - dinethoxy phenyl

2- br ono- 4- met hoxy- phen I; 4- chl or o- 5- ( 2- hydr oxyet hoxy) - 2- nethyl phenyl ; 3-
met hoxycar bony1- 2- fett§¥l- phenyl ; 2, 5- di net hyl - phenyl ;

g- Br ono- imf&'ﬁﬂl‘td méiﬂboﬂiﬂ%gt}{ bffoamﬁ%ﬂRf’TEﬁ biyd fﬁlh% l)&klbrogen & di met hvl - oh |
-pDro C or ro [ OND- -al ne yiI-phenyl
2 ot By s s Shgyte 5" Rl et R rERSH

2- i 0do- 4, In-celitaireditod ynept @ Nptmul2E, @hik or o- 4 5 dlnethoxy phenyl; 7-brono-2,3

-d|hydrob 1 di oxjn-6-y1: .4 5 -dinethoxy-2-trif|uoronethyl-phenyl;
2- br ono- SF-1%?L%Q§ﬁ&FW§Ph§§Vg%%gﬁv+; 2- br onmo- 4- et hoxy- 5- net hoxy- phenyl
2- br ono- SmewmmO@mﬂpmhmehbnmﬂdlRﬁemhmxgmphenyl
2- br ono- onr.0 henyl ; 2-cyano- 4, 5-di net hoxyphenyl ;
2- br ono- gmcég §g¥§%%F§%PBé%ﬂ§I?ﬁ rﬂa%egnyl 2 -brono-4,5 -b
i s- d|ﬂﬁuomwﬁnmhﬁmyﬂph@myfﬁnﬂdbfanhamogm fl uoro-5-(2- nethoxyethoxy) phenyl ;
2- br ono- 4 fluoro-4,5-
d|nethoxymﬁheny§m§g&%m§¥ﬁ%t eﬁ%ﬁm&g%ﬁ¥%m’ﬂthylphenyl
4, 5- di met hesgaipemhytimsnts af ﬂpﬂgxﬂl@ Bnijiphengl sybtissdyono tyvptthrd 0r[§<Wé tiges, and
2, 3-di net ﬁ@%ﬁéb]@@@dﬁﬂmed f}nef {VH)CUY glré thnfes W@l@%ﬁ%‘tlﬁl@lﬁ%Mbostguenfg%gdﬂﬁﬁdepéﬁﬁgﬁﬂg/
4-chl or o-4- droxg él 2- net di met hyl am no-

-3kl

-di met hoxgﬁbﬁtémpm hglog angl,ia%k%é ﬁﬁql Qalﬁ-g@ ﬁyqoxwe ylsulfonyl; c1

2-bronp- 4 Ikgllsﬁlfaﬂ r @H;E]kflﬁlﬁ iryR &Y IsulfchywIRPE théBhenyl portion is optionally substituted
4- chl or o- 5 di met Ianlnocarbonylnethox pheny 4- chl or o- 5-

[ (2- met hoXit %wﬂiﬂl) DI AT OQnt oty Carh@s‘/ﬁw}mcazb%t oyl ﬁﬁéﬂﬁ?ﬁrw‘{ .
5- (tert - bakoxy @raas ROQY ROty YRS YA onzt: nﬁircbcyaarwongm1Q4inao>@h@1rmky1a15mocamy1

2011/ 012592P 20 0/0 9 4-chl or henyl ;
4- chl oro- WET ”limv %g?gr éﬁ? gh?h%ﬁg%%fﬁyb n]ﬁaﬁnggiaﬂ%gﬂg

[ bi s-(2- hglld;raﬂooyy apdryiy)claémlkyio(]b 6<-:3rzriaaalky1L(}1 Galldex@/l"dlmncgaﬁmnﬁll]%lltyl pheailnyl; C.

j gm g:ég ]kzaytl IX é}i}hohr;,y eI{lﬁ hlfl(l)(%hln y,lplpeﬁazmgll pip gd’myﬁ)xg/r%ttm%cargonyf%l salkoxy;
br onp- 3, 4h}dtohy Cen&dxya)(ygaﬂﬁyé@lgalkoxyamlno -Crealkyl; hydroxy—C1_6a1kylam1no—C1_6a1kyl, CL
(7-brono- 2, 3-di hydro- benzo[ 1, 4] di oxi n-6-y1)); 3-chloro-2-nethyl- 5 phenyl;
3- hydr oxymet hy1l- 2- met hyl - phenyl ; 2-net hyl - 3- met hyl am nocar bonyl - phenyl ;
4-chl oro-2- nethyl-5-(piperidin-4-yloxy)-phenyl;

2-met hyl - 3-(tert-but oxycar bonyl net hyl ) - phenyl ;

3- (2- hydroxyet hyl ) - 2- net hyl - phenyl ; 4, 5-di fl uor o- 2- net hyl - phenyl ;

2- br ono- 4, 5-di f | uor o- phenyl ; 3, 4-di et hyl - phenyl ;

2 chloro 3 nethyl phenyl 2-bronD-4-(2-hydroxy-ethyI)-phenyl;



35 et hyl -4, 5-di net hoxy- phenyl ; 2-brono-4-net hoxy- phenyl ;

4- chl or o- 5- ( 2- hydr oxyet hoxy) - 2- et hyl phenyl ;

3- met hoxywarbomiise2- net hyl - phenyl ; 2, 5-di net hyl - phenyl ; PCT/EP2010/060830
2- br ono- 5- met hoxy- phenyl; 2,3- WD 2011/ 012592PCT/ EP2010/ 060830 - 20 -
di met hyl - phenyl ; 2-brono- 4- chI or o- 5- hyqroxyrret hyl - phenyl ;

2- brono- 3, 5- dlnethyl phenyl ; 4- nethoxy- 2 nmet hyl - phenyl ; or

2, 4-di rret@Uﬁbxmﬂémwlamlnqcﬁ@elkﬂaﬁilmaléyi@d@hnvﬂemtns Q}%aﬂfyé@mﬂﬂaflaltnm@rbpryl Ci.

2- brono- 4, A i - Yaiienyl
2- br ono- 4- fﬁ(lmtgjvg%& -rr)émwc]);wy%dpnﬁyé%@p&%byr ono- Igeémg%&%mt]%ﬁ phenyl 2- 5

met hyl - 4, Bdgixperteayy- ety nitp; pfivgney-si- slmbered @te(@rmlwwé;fm@t PWTObﬁyhenyl

2- br omo- 4; ﬁatlt)f}f Qlaéolyl gxaQMﬁr @&ééz(ﬁ&lhtmaz&ﬁel%fﬂnazolyl thladlazolyl oxadlazolyl
2- br ono- 4-di ] Uor onet t hoxy=- 5- met hoxy- phenyl ; 2,’5-di met hoxy- phen

et hy1- 4, 5o@rqhdinbRy idik ﬁwohd@yhﬁmﬁmgl leszawarpw%ﬂﬂéﬂhewa)zml € @i@fefmbl% nyl ;
2, 5-di m3t QipdtitRae Btvo a%a&ﬁt%ﬁ&’hﬁreﬁf?inﬁ@fbﬁnQﬁeiﬂklylen&lﬁoxy or halo Calk lenedloxy
2- brono- 4 i et hyl

5-di iments of farnula is:
2- br ono- 4fn§e%ﬁ‘%?l1985?§?gtﬁ ﬁE%{ﬂlula %Rb’rsd?hﬂw ESHEWI“B‘?‘I(PHS’ tW‘i(Shrﬁ"e‘ErﬁMymB% é‘i‘f’yl
2- br ono- 4préfletd by QuiiatitirRt Boox o engel time? - dath@rmbgﬁmm&tohmbytrtéknmhdhyﬂldepﬁaﬁmb 4, 5-

S o T B T LT TR PSP Pl

2- br orB- %khkﬂfaﬂylSCl(Gﬂkﬁylﬂﬁ@Xphﬁtyhﬂﬂiqn)/}xle’meiﬂlyﬂhe phenyl portion is optionally substituted

2. br omo- 4°Sh 6 BUETE 16 ke S5 SRR R e G B s {5
1- hydr oxysa&bwhr))erp'hénsympxyZhﬂterarmanL bly dnedy brabopy phiealizdxy; Ci_calkylaminocarbonyl-

2- br onmo- 4 - T/ - . '
oo BN DA SRS Gty o it
2- br ono- 5Cmiqugy¢yycgh@h@1kalkg,’ Gsehictpelkiih@ ipilisery| amino; amino-Cyealkyl; Cr.ealkenyl; C,.
2-brony-4 &P&;@r&o‘ﬁ 'ﬂbgﬁf A IEB%BQ)& GJHQ@’bYﬂeraz%ylbf)@émm%loﬁy %hﬁiﬁkﬁ%nypb%ﬁébxy
2, 4-di met h hen X
211 uor 0. B fyaiery CorHaRg HomBUIT C NGHA I ChiAdBIEI Gl C.
hydr oxy- pJaﬁk@@éé’rl)orgdaﬂﬁ{otkyll Game@lYE&yléa‘r&ﬁg%QmE& salkyl; C salkylaminocarbonyl; C.
- hydr oxynmet hy1- 2- et hyl - her]‘ﬁ’ % 55%’ hydr oxy- et hy] ) am no]
- et hyl } ﬁaﬁ‘o’&ﬂ‘iPrB?Iglcz Gaﬂ%vt%yar y&r’i‘@ﬁﬂfﬁr onyl-Engaldwb Crsalkylaniino-Cycalkyl;
- (2- hydr ongmroapdawo)lylbl gty nitrd; Ofieh@RKl- medib&EDIRTdhrd scl@tdd Ylogngdiolty - phenyl

P R R R ok e T A R R A

3-(2- hydr@eayolﬂmbﬂybgndﬁlyrmpﬂi\yﬂdmphpﬁyzhnyl Ipgri¢e it/ aortrigfiiyQdadimeptigaly subatued; a |,

R is: 2-bro hen et hoxy- phenyl ;
2- br ono- 4°rftTV?J%de%3m§ %Fﬁgﬁ %/Yhfg %51 ZQH{%‘%G%%O%@@E%%@E% SEPRYI - phenyl :  2-
met hy 1- 4, B-cclitaire¢ritod ynepts e Nifptmul 2, Bf Bipbendt smhitionat-die, (tRe, MEtd@ Xyt @itnhy Iancphenyl ;

2bI‘OITD4r L Qub3ti 1 h aph r,Su nts each indepen

2- br omo- 47 Pre R TR oy TR, M AR onubitiens sacdepgndengy

et hy124, %&pmﬁbmxﬂlwwhddgrb,,brﬁnmdhyrhet@l(@mymt@xyﬁémmmwm@thbfbr o- phenyl ;
2, 5-di net

i dl et hyl &]M‘IF] Wg trlﬁu(p(gféﬁg)x§ mgfﬁéniaﬁﬁtx?ﬁ nﬁéi'ﬁ'alnes#ﬂ;feggf g{éﬁlarf'esé mylphenyl

2-net hyl -® uel(e&mf?él’lh%fﬂqa??e&é @HUHOSEabe}» n}srhéwarborzfl mhmaa@onxl@ethWt hyl -

1|_|- arpox 10 m OX 1 [0).4 (0).4 X 1 2
_neltomﬁ_zoér] ebE’) ﬂl}a pje%a y% & %&WAﬂﬁ@wwﬂéﬁ glﬁetho%K&ﬂ %rﬂyﬁt%s%ghpg}; Y -2

-yl] -2- n’@ftwfl‘mlﬁ?f‘élw}’ m@ﬁﬁ@?ﬁ%}%@ﬁ(@h«éﬁﬁ%ﬂ@t@bler@zysthyl
- di hydpo- @/}ﬂbbl@ﬁﬂin&hélxyyglﬁm@hﬁﬂﬁfb,m iyl N3 al&&hb1wma@monﬁmeméay pd@enyl S
-[1 -(2 -hy droxY nethox -5 neth %raz 01-3
2- met hy! - PRV Ns( szetho(‘?et a%““"ﬁ”éﬁ‘ﬁ]o B‘F‘I?B‘y jingmeyl; EIP‘BS%‘BG%‘/I*S -
dl( hydr oh llﬁ)cldmn{é)ineth?],,Iﬁ&thﬁléaklﬁ)ﬁylhrﬁlalametb(ﬁ]I\[IN c{zar&ydwdyetpﬁpmmhomahyret h?/l
4- met hy . ro 4]triazin /1) - phenyl ; 2-
et iy - 5 RIS E T RN st b Y Ehe RS 7 6. ox
0-6FFpyr|mgmwmﬁmmyhym@Lﬂh@nmhmyﬁﬂnﬁammﬂ®mh&51ﬂ@ﬁmybmqﬁqni 6- di hydro
- pyrazs [ X -S- - 0X0 da2|n 4 -yl)-
pheny nhy%? }é(ia bo JI] )4&1 hy%rogy]%ﬁ OX&I_ Otgvey(lgrlm aIZnieIng)ied hf&er%ryli leﬁ% Oﬁl nyl :
- met hyl 1BA10L; rwltaml&ﬂ Blazpkydr-oxaAplRL; 2@1&%0135&29&%&@2@&0%@@@8«8&5 Oxzd_lazolyll
,6-dihydro-pyridazin-3 -y1) - phenyl ;
2- met hyl - 5- (6- oxo- 1, 6-di hydr o- pyri dazi n- 3-y1) - phenyl ; 5-[2-(2-
hydr oxy- 3- met hoxy- propy1l) - 3- oxo- 2, 3-di hydr o- pyri dazi n- 4-y1] - 2- net hyl - phenyl
; 2-met hyl -5-(2nmet hyl -3 oxo- 2, 3-di hydr o- pyri dazi n-4-y1l) - phenyl ;
2- brono- 5- (2- oxo-pyrrolidin-1-yl)-phenyl; 5-(2,4- diox o0-3
, 4- di hydro- 2H-pyrimdin- 1 -yl)-2-nethyl-phenyl; 2-methyl -
(6 0XO0- 6H—pyr|daz |n- 1 -yl)- 5 phenyl; 2-nethyl-5 -(3

o ~t 1



propyl)-5-net hyl -1 H pyrazol - 3-y1] - 2- net hyl - phenyl ;
2-met hyl-5-(2-net hyl- 3- oxo- 2, 3-di hydropyri dazi n-4-yl)-phenyl; 5 -[ 1
- ((R) - 2- wonoxy13592met hoxy- propyl) -5 -nethyl -1 H pyraz @CTAEP2410}060326
met hyl - phenyl; 5 44 -((R) -2 -hydroxy-3 -nethoxy-propyl)-3 ,5 -dioxo-4,5
-dihydro-3H [ 1 ,2,4] triaz in-2 - 25_1 1] - 2- et hyl - phenyl ;
2- met hyl-5- (6- oxo- 6H pyri dazi n-1-yl) - phényl ;
2- net hy 1- &ag@udmel py il oxaom@iaply pyrazamil pydidagmyl pitearplyl, each optionally substituted;
2- et hyl X0- 2, 3-
di hydr o- p&pﬁz@gﬁ%&%&@@fﬂhﬂ% £y0f0191¥ f%l@tﬁn%lglealoy%)efh?lgr%a%k%ogflfﬂﬁﬁ(k}l}/elét}y%)r(l&goxi 5
- di hydr o- %;}qerte[lrg_em‘@dm]epqsp fz)ma‘ulagLyk }s_phméqmtltuted one, two three or four times, and
5-[14(S)- I?ret}eﬁéglglgﬂ({%ﬁt%feﬁgﬂéﬂ'%m R QMA) TR EWihied e RE Rl egchxédep%démglhyl phe
nyl; 2- methyl-5 4- hyl -3,5 -diox 0-4,5 -di hydro-3H [1

2, 4] t Pi a%ieﬁte(éfrw) %%ﬁv@ro lj\:somq da; Iﬁeﬂiﬂ?thyé)p(}_et@xg cthoxyy trifluoromethyl;
g' hy'?rhol pdﬁﬂﬂl(ﬁ@ﬁétﬁbx§’tﬁﬁﬂor&ndﬁlﬁk9yinetﬁzh@bemyl methanesulfanyl methanesulfinyl;

met ny

- B- 3-
TR A A T A T R
5;] [ I2 ( ﬁ] R) eaamlsaqu’ymsyycabe@lﬂmeyy pﬁaﬁwalﬁmo%axemzne%hdiy hydﬂﬁday@wxyd@aﬂoﬂyeﬁmyﬂ,-] -2-me
t hyl - phen rro i 0OX0-
i Dy o- 2 BT RAR o S5 R bRy S PG S8
- met hy Q- ZGyOMproﬁﬁhlplyMydanmﬂd, of Wiflrd; Ipd’iﬂmylhyl NN dimethylaminocarbonylmethoxy; boc-
g Engt %'g—hl?)g azm déZI A o§yeqti§3n)]% gP{y}gll 1n0p }\TN gnn(egly]gmmggiethyl aminomethyl;
di oxo- 3, 6bcr¢fahyr®n@thil-mq:ﬂy§rl¢amOtdylammel}lmyl:ZN Nshhlyhycmwml) -aminomethyl;

AR T R

2011/ 0125@@@@%@2mmybgggg@ethylaminocarbonylmethyl n-propyl; isopropyl; - 22 .
[ 14(Rys2- ﬁ%ﬂﬁ &%oﬁylfﬁ%ﬁoﬁsbdr&g&%’&} P20 oils@ ﬂénﬁ%fl’:ﬁ‘ﬁet%ér’fjs@l%&t% §on¥ 1] -2-meth
yl - phenyl ;" 4-chl oro2-

> 0XO0- daz in-1-
5- ( 4- et hyPwaoBL giogay: WE‘H’—YH pﬁwgl@ylsmﬂaqwl zm(}azwlk QALY }Q/ﬁach optlonally

y1) - 2- met Métn&&ﬁ‘dﬁ}{é or tw10e with a group or groups independently selected from C, salkyl, h droxy-C,.

4- chl or o- 2- rre - met hy% - 0X0- 2H pyri di n-1-yl) - phenyl ; 2-net hyI 5-(4-
met hy1- 6- 8%¥ Wf/%yﬁ el Crealley ) ke | ;

2- met hy 1- B-cér@nn@hioythredts 4£ ﬁhﬁm@f ]! {épdénlyyﬂb@n@é&oné RV, 1thr8d @Hfdur Inmys’Lhncphenyl

(1 rodho s aTah etk P%giogoﬁfﬁ%}rtin%? A SR ar Dot Badagiy ' >

- et hyl - Zsetextod 2binfhyato; di atklt ¥ lhkopheaiy- bi salkyl; halo-C,_salkoxy; C.salkylsulfonyl; nitrile;

2-net hyl - - d in-4-y1)-phenyl -
41T uor oS-t 4R e NACHTY B8 YRR g o
2- f 1 uor o-Iprd{By-Ox @G Coatkylanddioy;)Cs plyelnyikyl-Gxdliougmrona Bvavet 41y mdmbefd
211 o o) S RBRY Sacict W R Bt pridinglgurinilingl i by 6 oy
| n cekbai maammhmn@r@llmubﬁtamtnm@e or, twikk wiith a 2ragp ongyoups Hudelicndsntipseleciothenyl . | n
certain eghpei g%Pf ﬁyd?gxyfcol Jfﬁgylglﬁ{lmXﬁbm'&l?O% oI MR a6l or o- 5- met hoxy- phenyl .
0

In certain enmb nent s~ of
2- br omo- 4nfepttpdr auBdinsnts okfprpHeh R is phenybsabstisiited aspwelithreneréostimepprdil a 1, R

i's 2 br 0 ei%ra TsJﬂﬁﬁMt‘e& oﬁ@Ider TH?e'éQﬁlﬁ/eg Wlt]ﬂ5cl slllg‘stlﬁl%ﬁtto@édﬁstﬁﬁgﬂf%@hdm%ﬁenﬁénﬂg/0r m"' a
I, -4, 5-di net hox In certain enbodi nents of fornula

l, RI . s SzleBtF%%n@a@thaBylSC(@ﬁ/(H@t h%wa elply halpRemlioxy: (nealylrnyl sifedi ment s

of fonoul @ hikodfc iSikek yh{yaf%v 4. éétkb@iQﬁéﬂ{y@ul‘i’dﬁ?f@%ﬂk&lyhh@drd%?@nﬂuqyl| n certain
enbodi nents of formul br ono | uor omet hgxy- 5- net hoxy phenyl .

In cert ai WIEBGadn oo - ZP](W]ﬁ‘Eﬂdé’XY Capgycldky-(gq a&ioﬁ%toﬁﬁgye Shti¥ypembsgd | 1y
certain eﬁdﬂ@@bwremo&dcﬁonﬂ‘ pyrfmgh apyfa,zolﬁl; triasoba Bl 1 gyrbi@ihyTeiRexyE pheayihyl; | n

certain enbodi

et hyl - &Ry e o Boap RO Radt o b 2o i EHEBHIFEHES of
forrrul a |frorRClda&thﬁkdﬂy@J‘édﬂyyﬂ-hp&lIGXWCLGallkmy(-:@ll’GﬁlhylmnéKﬂMJdl nent s of forrrul al,
> br ofs. 4"S PRy PN hOFbER) R obEH BhRediBae TEE Sk Sl 1 R 1S
2- met hyl ﬁ@iteﬁblmmﬂwtmted. Iaiaepwoepz diree3inyed.)wihhaesnbstituchtror u@stttmnts eeqlnbmupmmls of
formula I, R is 2-nethyl-5-(4-nmethyl-pyrazol-1-yl)-phenyl. In certain
enbodi ments of formula I, R is

2-met hyl - 5- (5- net hy1- 1H pyrazol - 3-y1) - phenyl . In certain enbodi nents of
formula I, R is 5-(4,5-dinethyl-4H41, 2, 4]tri azol-3-yl)-2-nethyl-phenyl. In
certain enbodinents of formula I, R is

5-[1- (2, 3-di hydroxy- propyl)-5-net hyl- 1H pyrazol - 3-y1] - 2- 30 net hyl - phenyl .
In certal n enbodl rrents of forrrula I, R is

L, L, A ~ o ~ o~ T D LY L A AN I T 1 " L



- 23 - [4-(2-hydroxy- 3-net hoxy-propyl)-3, 5-di oxo-4,5- enyl. nmethyl-
-(4-methyl-3 ,S - diox 0-4,5 - dihydro-3H nethyl-5 -(6-

0X0- 6H pywodamim22-y1) - phenyl . nmethyl -5 -(3 -net hyl - 6PCOEP2010/060830

0- 6H- pyridazin-1 -y1)-phenyl. nethyl-5 -(6- oxo-1,6- dihydro -pyraz
in-2-y1)-phenyl. nethyl-5 -(3 - oxo-gq%_- di hydro -pyridaz

I n-4-yl)-phenyl. (2-ethyl-3-o0xo0-2,3-dihydro-pyridazin-4-yl)-2-nethyl-

met hyl - 5 scfegted frenhijrorog chlgg; t@emo; odogingildr ahybymdthday: cthax3 trifinpjomethyet hyl -5 - (6-

oxo- 1, 6- &ihﬁuslﬁ oxpylﬁét&agsuifahgiﬂ mtaﬁé)m&ﬁb%pafﬂo oy ﬂﬁam&%aﬁaxgrh%xxﬁmhl

- met hoxy propyl - 0X 0-2 ro- ox 0-2,3

=i hydr oy lwﬁtompy@))xy, Imtw%/oxye by lenedigtys priFah] bz dioxy S ynedbny |

(2,4- di oQs31-3-¢ 2 ?He@%ﬁ'é@az gyr ki H}l ﬂ,%ra%iz-y? p{zFEJEJT'X by s R cﬁh 246-

0XO0- 6H—pyr|da2|n1- - OX O- yiidin-1

-y1) - phe n&r (2-hy FPét/ﬁSPIPY% B Il(eﬁwh@frwl 331 3 lsaku%l pz'ragol -3 ﬂ1 %Vaﬁh - Plfay <rp n-4-y1)-
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dihydro-[1,2,4]triazin-2-yl; 5-methyl-isoxazol-3-yl; (2-hydroxy-ethyl)-6-oxo0-1,6-dihydro-pyridazin-
3-yl; 1-methyl-2-0x0-1,2-dihydro-pyridin-3-yl; (2-hydroxy-3-methoxy-propyl)-6-oxo-1,6-dihydro-

15 pyridazin-3-yl; 6-ox0-6H-pyridazin-1-yl; 4-ethyl-3,5-diox0-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 3-
methyl-2-0x0-2H-pyridin-1-yl; 4-methyl-6-ox0-6H-pyridazin-1-yl; 2-methyl-5-(3-methyl-2,4-dioxo-
3.4-dihydro-2 H-pyrimidin-1-yl; 2-methyl-5-(5-methyl-2-oxo0-2 H-pyridin-1-yl; 2-methyl-3-0x0-2,3-
dihydro-pyridazin-4-yl; or 1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl.

In certain embodiments of formula I, R" is phenyl substituted one, two, three or four times, and

20  preferably substituted one, two or three times, with a substituent or substituents each independently
selected from: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; hydroxypropoxy; methylenedioxy; ethylenedioxy; pyrrol-1-yl; 2-hydroxy-5-methyl-
pyrazol-3-yl; 2-methyl-tetrazol-5-yl; 1,5-dimethyl-pyrazol-3-yl; pyrazol-3-yl; 5-methyl-pyridin-2-yl;

25  1-(2-hydroxy-propyl)-5-methyl-pyrazol-3-yl; 2-isobutyl-pyrazol-3-yl; 1-methyl-tetrazol-5-yl; 6-
methyl-pyridin-3-yl; pyrazol-1-yl; 2-methyl-pyrazol-3-yl; 5-ethyl-pyrazol-3-yl; 4,5-dimethyl-pyrazol-
3-yl; 3,5-dioxo-4-5-dihydro[1,2,4 triazin-2-yl; 5-ethyl-1H-pyrazol-3-yl; 1,5-dimethyl-1H-pyrazol-3-yl;
1-((R)-2,3-dihydroxy-propyl)-5-methyl-1 H-pyrazol-3-yl; 2,5-dimethyl-2 H-pyrazol-3-yl; 5-methyl-
1H-[1,2 4]triazol-3-yl; 1,5-dimethyl-1H-[1,2,4]triazol-3-yl; 3-methyl-isoxazol-5-yl; 3-methyl-

30 [1,24]triazol-1-yl; 4-methyl-[1,2,3]triazol-1-yl; 4-methyl-pyrazol-1-yl; 5-methyl-[1,3,4]oxadiazol-2-
yl; 2-propyl-pyrazol-3-yl; 4,5-dimethyl-[1,2,4 ]triazol-3-yl; 2-0x0-0xazolidin-3-ylmethyl; 4-methyl-
3,5-diox0-4,5-dihydro-[1,2 4]triazin-2-yl; 5-methyl-pyrazol-3-yl; 4-(2-hydroxy-ethyl)-3,5-diox0-4,5-
dihydro-[1,2,4]triazin-2-yl; 5-methyl-isoxazol-3-yl; (2-hydroxy-ethyl)-6-oxo0-1,6-dihydro-pyridazin-
3-yl; 1-methyl-2-0x0-1,2-dihydro-pyridin-3-yl; (2-hydroxy-3-methoxy-propyl)-6-oxo-1,6-dihydro-

35 pyridazin-3-yl; 6-ox0-6H-pyridazin-1-yl; 4-ethyl-3,5-diox0-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 3-
methyl-2-0x0-2H-pyridin-1-yl; 4-methyl-6-ox0-6H-pyridazin-1-yl; 2-methyl-5-(3-methyl-2,4-dioxo-
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6- oxo- 1, 6pnéh§hydro pyrazi n- 2 yl; 2-

rrethy13 3d|h dr o: i.d ;

Tt hyl -3 <] SRS & RIS G AT (i ayprpt 3 pheny.

((S)-2- hyIﬂroaXzyn Snbretinfeo B formopdy 1L R: B-5riet ks duy-Joviet Bt pr@yiy-B;methyl-1 H-pyrazol-
2-eth dro-pyridazin- 10 4-yl);

1- met 1 %Oli eihyéghaﬁn%ydro pyri dazi n-3-y1,;

6- oxo-l 6- di hydro pyridazin-3-yl; 24(R)-2-

hydr oxy- 3- met hoxy- propy1) - 3- oxo- 2, 3-di hydr o- pyri dazi n-4-y1;
2-oxo-pyrrolidin-1-yl1; 2,4-dioxo-3,4- dihydro-2H pyrimdin-1-y;

3-nmet hyl- 2- oxo- 2H-pyridin-1-yl1; 2-oxo-2H pyridin-1-y1;

6- met hoxypyri dazi n- 3-yl; 2, 6-di oxo-3, 6-di hydro-2H pyrimdin-1-y1;

(2- hydr oxy- et hyl)-6-o0xo-1, 6-di hydropyri dazi n-3-y1; 1

-met hyl - 2- oxo- 1, 2-di hydro -pyridin-3 -yl; (2-hydroxy-3-nmnmethoxy-propyl)-6-o0x
0- 1, 6- 15di hydro-pyri dazi n-3-yl; 6-o0xo0-6H pyridazin-1-y1,



yl;, 3-nethyl-2-oxo-2H pyridin-1-y1; 4-nethyl-6-oxo0-6H pyridazin-1-yl;
2- et hyl -5-(3-net hyl-2, 4- di oxo- 3, 4-di hydro-2H pyrimdin-1-y1;
2- met hyl -\§o(28twmaeivgl - 2- oxo- 2H pyri di n-1-y1,; PCT/EP2010/060830
2- met hy1l- 3- oxo2, 3-di hydr o- pyri dazi n-4-y1; or

1- met hy1- 6- oxo- 1, 6- di hydr o- pyri di n- 3-y| 5N certain enbodi mrents of any of
formulas |11, Ha and lib, pis 0, 1 or 20 I n certain enbodi nents of any
of fornulla§eltdm enhbmd imreits of formuga J, &' i Sef-(Zhydrexyeemethdxy-peapybdi Srexost, of any of
formul as B I rtain enbodi nents of any of fornul as
1, Ha an &lhydr{%?pgﬁ%ﬁa%ml%?gﬁﬁgn% ﬁ‘ﬁl s: halo; G _6alkyl; or G _6al koxy.
In certai hcgﬁﬂybmh?émeétseffoawa bR fSérIn%hYéré (#methpds3 . Srftgxe- i45 dibygrer3 HRH
|ndepende[Pt2I4¥mhzﬁn§ HhhyPr met hyI 25 In certain enbodi ments of any of
formul as &/Ilb RHis halo. In certain enbodi ments of any of

formul &s picertaiserafodinents of fRppylasL, B| resthyl-g-(eere-alilnyiehpad itbetbe®lof any of
formul as ﬂnlcertd"ﬂﬁerﬁiwnﬂeh@ oPfotrsuld [, Rh M 2%tliy$-5 l]@-Jn{éthyi 610;%96}1 erIMaﬁﬁd?%lpﬁBfm s of

any of fornulas 1| and
certain efHseRAlhERRodimsnts aﬁgr%‘fla b gr ﬁ&rlaf‘éhﬂlﬁ (61%0 Erﬁ&‘hP’&B pﬁfra?lg 21yrsa¥f]?6nyli!H is
fl uoro. mcbﬂlm@ﬁﬁoammenbmdnmnkélsatmaﬁw SQB ok ®2 Badihgdro Iplridabda-4andpHehyd. p 1S 1

T e o BN AL RRIT RGeS oL bR B e aebiT any of

formull@ Iphenytla and Il b, le is nethyl. In certain enbodi nents of any of

formula I}, Ha and 1lDb i dr ntsofa of
formul as #IC?nal%engbr?gmeP%?F%gﬁa P}i aqﬁenhc}llsgl J[’hlyla e Pﬁg% dtaﬁ 3y1 7 1S
hydr ogen; pheetlhyl ; et hoxy; or rret hoxycar bonyl ;

2011/ 012 3.~ S: 1o IEE NOX Vi y met hyl ;
2013/ O 2R SRRARLREERAR e, 102 %52??0"!19%?123825%?%% i hoxy.
2- et hox ym@tnlfmcjmbonlmmf@ p&ﬁ@ymé% h{ s SeAdR-RIGBONYS- -ngthirxaygpeapyD)-groxhalBedihygrot n

certallg gggm_;glggth . fforrrulasll Ha and Ilb: R6 is: halo; or
nmet hyl ; ?é% 1 lg’ro enﬁP@en?l hydr ogen; met hox hal o; met hyl ;

di f1 uor on%tcréf&tryem@zgme@ts Ofw@frwéa&R 94%%%2 @te%ﬁ%roxozz %ﬂﬁh@ww&aﬁaﬂyﬂ) or
1- hydr oxypiebly! ; and 10R16 is hydrogen; or halo. In certain enbodi nents of

any of forrrulasll and | 1b;
In certain embodlments of formula I, R" is 2-bromo-5-(2-oxo-pyrrolidin-1-yl)-phenyl.

In certain embodiments of formula I, R' is 5-(2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-yl)-2-methyl-
20  phenyl
In certain embodiments of formula I, R' is 2-methyl-5-(6-ox0-6H-pyridazin-1-yl)-phenyl.
In certain embodiments of formula I, R' is 2-methyl-5-(3-methyl-2-oxo0-2H-pyridin-1-yl)-phenyl.
In certain embodiments of formula I, R' is 2-methyl-5-(2-methyl-3-ox0-2,3-dihydro-pyridazin-4-yl)-
phenyl.
25  In certain embodiments of formula I, R is 2-methyl-5-(2-ox0-2H-pyridin-1-yl)-phenyl.
In certain embodiments of formula I, R' is 5-(6-methoxy-pyridazin-3-yl)-2-methyl-phenyl.
In certain embodiments of formula I, R' is 5-(2,6-dioxo-3,6-dihydro-2 H-pyrimidin-1-yl)-2-methyl-
phenyl.
In certain embodiments of formula I, R" is 5-[1-(2-hydroxy-ethyl)-6-oxo0-1,6-dihydro-pyridazin-3-yl]-
30  2-methyl-phenyl.
In certain embodiments of formula I, R" is 2-methyl-5-(1-methyl-2-oxo-1,2-dihydro-pyridin-3-y1)-
phenyl.
In certain embodiments of formula I, R" is 5-[1-(2-hydroxy-3-methoxy-propyl)-6-oxo-1,6-dihydro-
pyridazin-3-yl]-2-methyl-phenyl.
35 In certain embodiments of formula I, R" is 4-chloro-2-methyl-5-(6-ox0-6H-pyridazin-1-yl)-phenyl.



R6 is: brono; or nmethyl; R7 is hydrogen; R8 is: hydrogen; nethoxy; chloro;

f

2-

e
h
d
1-
f

R8 is: hy dro
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4-

2-
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6-

| uoro; nmethyl; or difluoronmethoxy; 15R9 is: nethoxy; 2-hydroxy-ethoxy;
met hoxywetzhxy2s9er 1- hydr oxy-ethyl; and R16 is hydr og®@oT/HPR01086d8aé N

nbodi nents of any of formulas I, Ha and IIb: R6 is nmethyl; R7 is
ydrogen; 20R8 is: hydrogen; nethoxy; | oro; fluoro; nethyl; or
i fl uoromet hoxy; R9 is: methoxy; 2-hydroxy-ethoxy; 2- nethoxy-ethoxy or

hydroxym@mhyimﬂaﬁmwﬁiefﬁgmﬂthogéﬁ4emml%éﬂmaOﬁSthémﬂﬁ%hﬂsﬂmﬁm@ﬁy®é$
ormul as Ly Eﬁ pd l1b: R6 is: halo; nethyl or ethyl; 25R7 is hydrogen;
met hoxy; or haIF i S: nethoxy 2- hydr oxy- et hoxy;

met hox ymé@%xgmboalmmf@ p&@@ymézt Ry is 45?h}?§rmthxlkﬁxgﬁrla%ﬂ 23v<9 2H-pyridin-1-yl)-

met hyl @& zoI 1-y1; 4,5- dlnethyl 4H41, 4]tr|azol 3- y1

met h 0X0- 2, 3- di hydr o- pyri dazi n- 4-y1; P%razol b%

((R = 2 Iﬁyma&fg}n@dwqﬁa&ﬁwﬁ%bms 2511%1&11%;& nﬂhy X pH-ByigRzin ] ). phenyl.

((R-2- ma&mm&dmh@@xﬁénﬂn@pklisaan&hﬂlsmmyﬁz fighyels @-adkdrb.024- 4] tri azi n- 2
yl; 6- pyridazin-1-yl; 3-nethyl-6-o0xo-6H pyridazin-I|-y1,

oxo0- 1, 693811‘“}’1 ‘&r#dl)ﬁg?ﬁ%&u n-2-yl; 2-

met hy1- 3- RXertadn eanumimedtrs of wﬁumm R44pio) 2-methyl-5-(6-ox0-6 H-pyridazin-1-yl)-phenyl.
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nmet hyl 5- d|o 5-dj - 3H- 2, 4]1triazin-2-v1. 1- . .
(52 nyleci SREERER ! BBITA T ey S Tasald 353 2 o priin

et hy Q- 339&pmﬂy8 di hydr o- pyrlda2|n- 4-y1);

gggh{]' 16 &?r)rt(]a?raenﬁb%d%{eg df ﬁc()) lﬁri %als 3 I](l%ﬁﬁ[—%— 5- mﬁ];lyl -2-0x0-2H-pyridin-1-yl)-phenyl.

az n-
ydr oxy- Smwsmhuxmmpmamyb§ﬁﬂmd«bR2m34dmn&ﬁﬂm9@9RNdd@ﬂnmdwwﬂAprhﬂwl

ot iy Db Gt fr GO Budnof P02 RUCA B b B
011/0125@@EGT/EP2010/060830 - 34 - pyridazin-3-yl; 2,6 -dioxo-3 ,6

di hyds0- gide Ry dholinfncs $f fowmla (& Mcﬁugfsys &t J}}Sltﬂ){ G;ﬁmae%pr -yH-phenyl.
, 6-di hydropyri dazin-3 - met hyl - 2- oxo- dr o- %ﬂldln 3 -yl;

2- hydr oxipcataietrphedinepts @bﬁ@tﬂljﬂﬂﬁL Bx 53 1flugro- ?dlnﬁ%r%@pﬁ}f)ﬁéfa)zrl o-L-yl)-phegyl.
0X0- 6H- pmreb@aZdibod nend bi fofimul£f, m’f-ls 43luoRd-2-Hb@N0s-d Igethﬂ-ﬁn))(g-ﬁ @-=dhyhit oLpgiLdm—

,2,4]triaz in-2- yl; 3 -nethyl- oxo 2H pyri di n- -yl; 4-methyl
6H—pyr|ﬁ§2Pmeh -yl 2- nethyl -(3 -methyl-2, 4 - 5 diox o-3
4 dl hydrlﬂ-c&i‘zhrpéfﬁlioﬂh&hﬂgofﬂ;rrmﬂél R2rs@sﬁénlyydub§mne(d5me Rb bithre2ti@s withH- pyridin- 1

et A1 WO pu e e et ok Ghthesgdnlo s n
nmbodi nengarko;oj o fyveOdr sixo mgmbasd Hekeroabia sddvebd Hlom: fRarolyg; pyhablQl; triaediy1ydxazodyl;
thyl: 101'507xalz0%y1 ht}{lazo 3(7:1 1sdth1az01y1 thiadiazolyl; oxadiazolyl; oxazolidinyl; pyridinyl; pyrimidinyl;

pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted one, two or three times with a group or
groups independently selected from: oxo; Cyealkyl; C;_salkoxy; hydroxy-C;.salkoxy; hydroxy-C,.
25  ealkyl; Cyealkoxy-Ciealkyl; or hydroxy-Ci_calkoxy-Ci_ealkyl.
In certain embodiments of formula I, R' is phenyl substituted one, two or three times with a
substituent or substituents each independently selected from: Cy_salkyl; C;.salkoxy; halo; hydroxy-C;.
salkoxy; or a five- or six- membered heteroaryl selected from: pyrrolyl; pyrazolyl; triazolyl; pyridinyl;
pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted one, two or three times
30 with a group or groups independently selected from: oxo; Cy.¢alkyl; Cysalkoxy; hydroxy-Ci.salkoxy;
hydroxy-C.salkyl; C,.salkoxy-C;.alkyl; or hydroxy-C.salkoxy-Csalkyl.
In certain embodiments of formula I, R' is phenyl substituted one, two or three times with a
substituent or substituents each independently selected from: Cy_salkyl; C;.salkoxy; halo; hydroxy-C;.
salkoxy; or a five- or six- membered heteroaryl selected from: pyrrolyl; pyrazolyl; triazolyl; pyridinyl;

35 pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted one, two or three times



R8 is: hydrogen; nethoxy; or halo; R9 is: nethoxy; 2-hydroxy-ethoxy;
5-net hyl - 1H pyrazol - 3-y1; 4-nethyl-pyrazol-1 -yl; 4,5-

di met hy 1-wolee112m1439ri azol - 3-y1l; 2-net hyl -3 -oxo0- 2, 3- di hpdraPpyoiocesaé n- 4-y1;
2H-pyrazol -3-y1; 1 - ((R)-2-hydroxy-3-nmethoxy-propyl)-5

-nmet hyl - 1H- pyrazol - 3-y1; 44(R)-2-hydroxy- 3- net hoxy-propyl)- 1 53,5

-di 0x0-4,5 -dihydro-3 H [1 ,2,4]triazin-2-y1; 6 -oxo-6Hpyridaz in- 1 -yl;
3 - et hy 1w ogrow- @ groupyindagendentlylselpded fBangyne; 1.6lgi by erlloxpyhy dreknC 2alegl; or

2- et hyl @,dmgg %ﬂ%xy@mg)@lro pyrl dazin-4-yl); 4- methyl-3,5 -dioxo-4,5

- di hydro- 3H |triazin-2-

14( S) 2- hl}aﬁpwrye@omehf@@fom%& E\) isphepgt Syhititpdppe. e prthreg times with a

2- et hyl suggffguegtao’%sulﬂhthé@sr QM ddy SR séleéféd) from methyl; methoxy chloro bromo; 2-

1-neth -0xo0-1 ro-pyridazin3-yl; 6-oxo- X yridazi n-3-y1;
2-((R) = 63?81?0’9’ Sﬁs¥h¥bk1§rpﬁr@ By ); 4311?519&619?@1 1ot H;ﬁd@@et dd 5%‘&@%%34 y1;
2 - 0xo- pyylrplnm@lmrk oxb- whlhydzo ﬁyrrddilﬁl)igfl aHrﬁraleleMdHQC@}ilﬂlﬁﬂokﬁBlﬁieﬂmxﬂ- -y, 3

- et hy1- 2- 2Hp

o et hoxy PR caiL b i i LS o o madhbiH e rygro-3H

(2- hydr oxy zaqﬂalyila 2§t 6XR0-bHGyEid23ndr-A: Pyeihgiae bxd-31-yskidazin-1 8 bRyb-A B-dixaro-

1, 2-di hydro ey %_n-t?%-_%l {02 3-dihydso-pyridazin-4eyD d-methyl-3, 5 digxo-4 5-dihydro-3 H-

( 2- hydr oxR " heY hoRTBF OB g P IBZg Rt Pk -ad e 3 Ahye

6- 0x0-18H- yrd)diazi--yL 1-(48)-2 h@zdt@k}h&’-lrr&thpﬁy propyOXHmEth - uapmz@r o8 ZHt-hy[ Zoxo-

2% g%/f, r Idgéfl)’ ﬁh?/drx fyrld‘?c’lzm r2E'Eyl) }(lmealypgj( oxd- 1_'6 %}flg/(llrg Ipgmdazm 3yy1’6 0X0-1 (1); dIXydr - 0X 0-6H
2- met hyl ﬁq@&mt»whw(@%z ,241ydhomyebn@th4xxalpthmd)r DoRFE, hytihydrp-giymlazinytiyl; 220xoet hyI -
-(5- net I din-

- di hydr o- g)zi%}\zz? @/%{0 & Hf?dm X}{ﬁ)@m }é % I%etg%%d‘gzh%glrpgr gyrll yd. -8 -y1l; and
R19 is hylﬁ egélm 1-yl; 61nn:th@ey pmanl@ﬁﬂbds6nfb¢nOs3 Q)dlhmwwﬂoymmxdml -dsCthydroda and
Hb, p1ks dny 6 3xoaf‘6‘ d’E%drb ﬁy&ﬁbﬁ 3 y?°q Ih&hﬁér&x@'lrﬁ &ﬁ?&ﬁ%ﬂﬁﬁtﬁ lo(fzrl?!i%x;@ﬁ

fornmulas |1 S | uoro. In cerfain

enbodi rrenmgtﬁ@%y paqwbéfoxpdﬁn@hwdgo nyrldaqupa3 ahé 0%6Hmﬁlféazm Laflt-hyl-3i5sdipyorfet-o0. |1 n
certain egiei-sept, §4]@fiazﬁ1®1y103c mb Ry IMUbRD H- ILyrldlﬂal ﬁnﬂm@ﬁyl o oSoHL pyfagkii nyl i's

fluoro at_the 4 éOSI I n certain_ enbodi t he, conpounds of formul a
| may be ?rrﬁlre@y]sip ctfl?ﬂiwééi“r%}oxaﬂ A Ghri- %HPWledmvldlz%@ﬁlmSz@gmﬂ@‘l‘/z@PQ@{’E’O/ 060830
- 35 - }Jrlhm mﬁez memleﬁoxoR& difrepetidatih-4ai;er asnddsli-t Rl BN UR-pytilinGejLt ai n

enbodi ﬁﬁn]é leH“ H thf $ub ]t gsﬂg)ounds may be nore specifically
of for C%‘f‘“b?m ora 3% 20 ?/ NHINH 11 R 5111 a;
[11b; wherein dRthe 2R8sitiGOwiand,_Riklyl; aflﬁll(ﬁ.s defined herein. In certain
enbodi nents, t hgieayb' igctWi 0 C{gundsC ar eoxoforﬁ1 grmula Ma. In certain
enbodi nents, tHh SLPSIf ¢t oﬁ% CRTEr A G BRI a 111b. In certain
enbodi nent s ofat éry-pofitifrowithu Caglkbkyt; hydvbxyahidalkaxly; orRGive-sor siamenbenadthltgtoprybr
ethyl. selected from: pyrrolyl; pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or
25 triazinyl, each optionally substituted one, two or three times with a group or groups independently
selected from: oxo; Ci_salkyl; Cisalkoxy; hydroxy-C,salkyl; or hydroxy-C;_calkoxy-C;_ calkyl.
In certain embodiments of formula I, R' is phenyl substituted:
at the 2-position with: methyl; halo; or bromo;
at the 4-position with: hydrogen; methoxy; fluoro; or chloro; and
30 at the S-position with: methoxy; hydroxy-ethoxy; S-methyl-1H-pyrazol-3-yl; 4-methyl-
pyrazol-1-yl; 4,5-dimethyl-4H-[1,2,4]triazol-3-yl); 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl; 2H-
pyrazol-3-yl; 1-((R)-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-[1,2,4]triazin-2-yl; 6-oxo-6H-pyridazin-1-yl; 3-methyl-6-
oxo0-6H-pyridazin-1-yl; 6-0xo0-1,6-dihydro-pyrazin-2-yl; 2-methyl-3-ox0-2,3-dihydro-pyridazin-4-yl);
35  4-methyl-3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 1-((S)-2-hydroxy-3-methoxy-propyl)-5-
methyl-1H-pyrazol-3-yl; 2-ethyl-3-0x0-2,3-dihydro-pyridazin-4-yl); 1-methyl-6-oxo-1,6-dihydro-



10 In certain enbodi nents of any of formulas 111, Ma and nib, R6 is: brono;

or nmethyl. In certain enbodinents of any of fornmulas I1l, Ma and nib, R6 is
met hyl . Iwoceert@es»2enbodi ments of any of fornulas 111, WaTAPAMIOBNSINRG | S
ethyl. In certain enbodinents of any of fornulas IIl, Ma and nib, R6 is
bronpb. In certain enbodi ments of any of, fornmulas I1l, Ma and nib, R8 iand

R9 each independently is: fluoro; 15 chloro; brono; iodo; nethyl; ethyl;
et hoxy; Btridanay 3-yk piokd-Lorddrydtotpytidazahi ¥-V1ub (B g hindysegy- 3 -rrethbrayreenyl f2oompl2;3 -
nitrile; mdt)@ RLA0X 12*1»49%%3&1*11%24%95 %anfyaﬂasdﬂ n%ﬁmilf?meﬁ méhgl?r

hydr oxypropoxy.” I n certain I ments of
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enmbodi rren;;y%mf?&m ARy (pflycfr&%/r&{lyﬁ% dxol1,6- MRy dRDE Rk B3 B 1I1§ethyh1y<3&999raahya;%t hoxy;
or halo. T'n certain enbodi méents of any of formulas II1, and nib, R8 is
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or three S Wt [ grou e end ent S ect Q oxo; G _
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pyrrolyl; pyri pyrimdinyl; pyrazinyl;
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enbodi menekost hyligkyof: brbhileiand g <r><|0 YNe and nib, RO i % mel hoxy 15 In
certain epRe@in®ModinRhts 3N%rifla f QF gu(ilﬁfﬁ)llﬂl}h 1 1soqhﬁol§1@'{j oPinloly1RSchh §pt10nall|%}a q
an

2- hydr oxy- et hox In certajn embodi ments of any of fornufas II]|
nib, RO i¥bgl "r‘i‘6§<‘§f “&CﬁW@ra SR e URY ﬁd@ﬁ%ﬁﬁlyrﬁéﬁ?tgd fogm: a?riya”f?fl GgtkAtras || I,

Ma and nllliy,dr(BQ_@@alﬁ.yl myﬂgrgmyoet hyl . In certain enbodi nents of any of

f or mul ered r.yl
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C _6al kyI i _6al koxy; hydroxy-C _6al kyl; or hydroxy-C _6al koxy-C _6al kyl .
In certai mcmmothMnﬁestsof foamyta HR' fsoquinelimg; drlﬂ;qquiidahrahdaqhisiﬂqstiﬂa&diosoepyr r ol yl

optional | %lﬁ%%%“ Ea%ggr lﬁ‘p%und%}gé%de% Eé“c%% ﬁto {93& g 1%%8} Fandlo

i ndependently sel% oxy-Qa- 6a|ky|
or hyap oxip-c@itaitsahtiodimentSiof Herhidyl, R' zmullrwhmé ppmnnﬂﬁmwmtesor@fmawyh of

formul as %‘rbl!lrpeorlgﬁ)u Qdelﬁig)dentg%elkéedw&@%qls 1‘31?2&(1}89?'%&&0%&?& h%}’}%‘ A0 Exo. t WO

or three roup or roups 1 n epe S ront o0xo,;
Gi _6al kylIn c@talrsenh@éwnts R @y L ISGSQHINWllﬂY}mPtIWHY BRYNCr @b kioXie Gith Bal kyl .
In certai Qo@m%pﬁﬁa@e&&t%mwéa h: T LAS 1 1], LatkoMR n3@Bx N Dl nhi§; ol baz ol V!
optionall n cgrlflatljrls e[nllbodlments of formula I, R" is indolyl optionally substituted once or twice with a group or
30  groups independently selected from: Cyealkyl; Cialkoxy; hydroxy- C_¢alkyl; halo; and oxo.
In certain embodiments of formula I, R' is indazolyl optionally substituted once or twice with a group
or groups independently sclected from: C;.¢alkyl; Ci.¢alkoxy; hydroxy- C;.¢alkyl; halo; and oxo.
In certain embodiments of formula I, R' is: 6-methyl-quinolin-5-yl; 2,6-dimethyl-quinolin-5-yl; 6-
methyl-2-0x0-1,2-dihydro-quinolin-5-y; 5-ethyl-2-methyl-quinolin-6-yl; 1-(2-hydroxy-ethyl)-5-
35  methyl-1H-indazol-6-yl; 1,5-dimethyl-1H-indazol-6-yl; 2-methyl-1-o0x0-1,2-dihydro-isoquinolin-5-yl;
or 2-methyl-1-ox0-1,2-dihydro-isoquinolin-5-yl.



two or three tines with a group or groups independently selected from oxo;
C _6al kyl; G _6al koxy; 30 hydroxy-C _6al kyl; or

hydr oxy- Gvoealkaz3p2Ci _6al kyl . I n certain enbodi ments of pamyEPediofocrsaul as
11, Ma and nib, RO is pyridinyl optionally substituted one, two or three
ti rres with a group or groups mdepender& |y selected from oxo; G _6alkyl;
C _6al koxy; hydroxy-G _6al kyl ; or hydroxy- G _6al koxy- G _6al kyl . I n
certain eht@@thmmnh@n@ﬁtsaﬁf@nmﬂaf BF imebtaanallyl substiviiedamhenyhi b, RO i s pyri ni di nyl
Opt i onal |I¥1 c%éﬂlﬁoﬂﬁ&gts ?Ilsfoﬁﬁ'tﬁal R"R &Réngf ({b&l%ﬂ&/ Emut\éﬁl E& t@vogt'hfég Br Bl (RUPS

i ndependent |y sel ected from oxo;
hydr oXy- Wlt%qukv]tuenmr SWWWW@ 1n%p@@19@y sgjectghfrqp?/ |halom6alkyl Ciealkoxy; halo-

2011/ 0125@2651§J / lﬁ?@@%@ﬁ{@@pé%glkylsﬁ%nyl tﬂ,a]ﬁ sdi@hy; @lrmpﬁguﬁmlr h&f 1@y 10f

formulas 111, razin ? Etlona ituted one, two

or threée Wlilnﬁ%%thnplenﬂ@oawawpa?naay w;%fgutr: vihertlEHt IWX% éydé%%@l from oxo;
G _6al kyl ealkﬁcaré@ﬂyk@ﬁﬁmocdnwplomaﬂam@abdﬁyi clgmo}ayedﬂb@mcgalk@@ koxy o _6al kyl .

In certain enbodi ne ormJIa L1

by § Gy PSRN oS RO Gt ety IR TOp R b RS WS- gr oup
or gr oupsGamnggepﬁm@i@m ke}lkcﬁ;@ @Qzﬁlﬁﬂarﬁlﬁ@m GaIItKQ;, CQlalkoBhkynk-C | Fdikoxgalhaxy-C,.

of “any of et it VRS it e e Pl ) Augl BB Ry

subst ilfut motphaimyl- (tnaﬂkﬂ;rqudrerzml pipmﬁnwnxwanancgamupzl Or catkooy seikot@pedent | y

selected f IkyI; or
hydr oxy- G {kﬁﬂi}kmxy CC‘faugy m(%lbl 6&% rn”(a:‘er yg%/ﬂr)longngl c(f)%/ cﬂfﬁ of any of formul as
11, Ina @Ikullcarbmylamlor@l aalEyl;n@ltsﬁwlanllhbcpgbpmmm@kqszc;arbftmylﬁ?eaatkyl' Cpyrazol -1 -yl;

4, 5- di et
2 et hyt - Neegr LA e 5 ol Brgyebont i orpics or o
-((R)-2- h@dmhchw@tltum%@mm@pylkjler@dwmrﬂnyloﬁl Akypapediorot - 3 -yl ;

44(R) 12- hideexy, §nﬂ5ﬁfnﬁ9€§ ¥r RFHRRY Ilkg §’pﬁenyfj(§f9519ﬂl§} s@bstltgﬂe&'bﬁgégr %e[\x:}th a
,2,4]triazin-2-yl; 6-oxo-6Hp X?pznazm- hyl 6- oxo- 6H pyri dazin- 1

-yl Ox%lb%m@n rﬁ%ﬁatsen‘g%ﬁag{lzlp dyqu solegteck _ﬂgoro chloro bromo; iodo; methyl;

- 0X0- 2 3- Qhﬁ,\&ﬂé’tlﬂmﬂ\/dﬁﬂoﬂﬁlﬂlﬂﬂmﬁﬂmﬁl 5d}ﬂu))r,omethoxy methanesulfonyl methanesulfanyl
4rrethy| -di ox0-4, 5-di hydro-3H[1,2,4]triazin-2-y

4S) - 2- hyd@ﬁ&%}le%ﬂf%% FP&%?&}eSb]rf%& pifrils;. acﬁ‘%lt WPOOEWOW r%ei‘%ﬂxy%f%?iyl
2-et hyl - SmQK@cyaar&nglhﬁﬁldi}Qcﬁh!d}dydl@/ﬂfdiy(ﬁrb)éﬁmmetﬂxoxynﬁéthylhmﬁo@m@nﬂlmethoxy

, 6-di Qydro 0XO0- ro-py azj n

22 (R OPaRhos S B R Bty by 1

2- 0X0- py rliyatoixghitinA; dyc}oyﬂopylﬁ‘mtﬂem axiae;dr 4itrdj dity\dcr mja%bdrtpwsmmmh ay fdm y; 3

- met y12 idin- 1 -yl: 2- yridin-1 -yl;

6- net hoxy" %55( lffﬁ-géylﬁlf?loﬁy%r-%f#dc%(o&e Y n%f]il%‘g'dro 2H 20 pyrimdin- 1 -yl;

( 2- hydr oxip-cetdiydnboBinexs of formlali, Ry @ pbenglsubdiarédondecyi fwide withet sabdtin@atexo- 1
g (Cji: Egg;%g%{%e? @acﬁ 1r}ﬁ en&e%tlgye%c%ﬁgrl_gi ﬁr% ﬁ%&gﬁ@%&y %alg)t? 6a:11<y1 halo-C;.

4- et hyb - 3box; 6x@lk41861f<mvlhylar1@aBbmll@xﬁ}lydrommnxyzalimlsulfonylakoxy hydroxyalkyl;

3- et hyl 1 -yl; 4- methyl-6-oxo0-6H pyridazin- 1 -yl;

2- met hyI -&-@dehk}ﬁﬂl Ga‘ﬁ!oEZydl 0XO0- 3 4-di hydro-2H-pyrimdin- 1 -yl; 2-

met hyl - hl(@%ﬁttﬁ%ﬂﬂﬂt@nf@%fomw& mphenyllopnymally Subrigttitiag Pcg oL IS nzth:«}

- di hydro- Mith&%r@ub@ﬁtﬁéﬁts &th 1&de?€rfd@%yselg§§1' 610 TihorB: (ﬁll'l(JFé/ @F(Qhopi()ﬁb G-yl - In

certain enbodi ments of rnul’as 111, I'na and RY i

5- et hy| - E¥lgystexy et@xwﬂ Woppreghyt; élﬂﬁor@%@%yn@ﬁ@éneﬂ%lf%ﬂw%lﬂe fr’éﬁhname@gxn I,
| na angd nhﬁrox?@hdp@ Iﬂrdﬂibﬁﬁﬁelﬁyiw&'@iﬁ{hgﬂord&klo ﬂoﬁylﬁaﬁ&? n enmbodi nents of any of

formulas |I1l, Ina and nib di net 2,4]triazol-3-yl. In
certain efHSeAihERRodmsats %@“’Ej‘fla?sgr e %“Pﬁt‘mt?dd’ﬁcea‘ﬁaw‘ﬁ? pith gepbptduent or

2nbrre2| hy1- s’ﬁbgmﬂ@ c&hﬁhdb;ydﬂmﬂly Seldtef Yilo €l Bz 6) < Alodd L brodbl PYthAZ@hyl3ndthoxy] N certain
enbodi nment as In

cer vai - ciboa ARt g R s R R gRgmed |

4R) - 2- hy dirydrogyShyiet bptopppeimethpxpd - met hyl -1 H pyraz 01-3 -yl . In certain
enbodi ments of any of fornmulas Ill, Ina and nib, RO is

44( R) - 2- hydr oxy- 3- met hoxy3 5propyl)-3,5 -diox 0-4,5 -dihydro-3 H [ 1
,2,4]triazin-2-yl. In certain enbodinents of any of forrmulas Il1l, Ina and
nib, RO is 6-o0x0-6H pyridazin-l-yl. W 2011/012592PCT/ EP2010/ 060830 - 38 -
In certain enbodi nents of any of formulas II1l, Ina and Illb, RO is 3

- met hyl - 6- oxo- 6Hpyridazin-1 -yl. In certain enbodi nents of any of fornulas
[11, Ina and I1lb, RO is 6-o0xo0-1, 6-di hydro-pyrazin-2-yl. In certain

enbodi ments of any of fornulas Ill, Ina and Illb, RO is

2- met hyl- 3- oxo- 2, 3-di hydropyridazin-4-yl. 5 In certain enbodi nents of any
of formulas III Ina and IIIb RO is 4- rrethyl 3 5- di oxo- 4 5 dlhydr03H-[ 1

. N Y L B Y rr



In certain enbodi nents of any of formulas I1l, Ina and Illb, RO is
2-et hyl- 3-oxo-2, 3-di hydrol0 pyridazin-4-yl). In certain enbodi nents of any

of fornulwae 2bio1239ma and I11b, RO is 1 PCT/EP2010/060830

- met hy1- 6- oxo- 1, 6-di hydropyridazin-3-yl. In certain enbodi nents of any of
formulas 111, Ina and Ill1b, RO is 6-0x0l, 6-di hydro-pyridazin-3-yl. I'n
certain enbodlrrents of any of forrrulas I'l, Ina and Illb, RO is

2- ((R) - 2- Inyeiraxymt@dinrats kbleyulsl, Bf @;py@ymbmmed@n@awwwwmh pyubstedeeat ¢1- 4-yl . I n
certain eﬁ@ﬁfﬂdgﬁ@ RiA l&fepeﬁﬂéﬁﬂ%eléc% @Pdlnaﬁ‘»ald 'nlethy rlﬁeﬂ?o%’ Jn'ﬂthmE%ﬁyl' S

2- 0X0- pyrro In-1 -yl. I'n certain di ment any of fornulas Ill, Ina
and 11 I b dlﬁ@r@@et@xwwlbx@f@t@n@flﬂ@mo 2prr| m d| n- 1 -yl. In certain

enmbodi ”'enltn%e@c;m é}ﬁ%dfﬂ{em@ of Mlﬁ@l RF s hén@psuﬁfﬁ'i@htédl dnbs orRRick WitiPa substituent or
- met hyl - 2- oxo0- 2H-p 6) In certain enbodi nents of any of

I Nn- -
f or mul as qubfftltuepﬁﬁaa%ﬁﬂlemnﬂ%ﬂy Féecreé frome epras blgpr Mgyl methgyy: or nitrile.
6- met hOXy]Iﬂ)éEﬂteLiﬁé’;thd%reMﬂs of fofn@£r, Ralsfﬁh@lmgétﬁ%ﬂto‘éc&fr tRoy will figes.mul as 111, Ina

and I11b, R9 6-di o Hpyri m Incertaln
enbodi rrenIP§eWn Eﬁ%?d’é‘?emﬁ 8?%1“‘3% Wi 42 P PIPB;1 %zé“‘iré -Phad by g

2- hydr oxypteﬁﬁo»cmloraphea@ mmhmxm—@%ﬁwmys difiiord-phdaylels-axyhyEiHayy1; 4-méth @er t ai n
enbodi nent s ncy/of formulas I1l, Ina and Illb, RO is

(2- hydroxlg}le EOPEYY | 6- di hydro-pyridazin-3-yl. In certain
errbodllﬁen]m&exm‘m ﬁﬁly)dm’fentfs of ﬁmhlﬂasl RF is; phlemyl 4afiebrd-pHebyl; RBudrs-phenyl; 2-fluoro-

- met hy1- 2- yird di n- 3- 0 i n enbodi nents of any of
formul as 1? e]ily #%hior% flc?('dll’ ?Q diflagror phe‘t% "ﬁ sdgi(uo{o mﬁ%hoxy propyl) - 6- oxo-yl

, 6- di hydrmcptyamdnimﬂmeﬁtsyffonmnahaﬁtseirﬂuowﬂih@umnents of any of fornulas II1,

I na and 'ﬂllcpﬂal@‘%oﬁ‘“@}l@)@f"ﬁﬁhwFbg%%"amﬁ‘ A In certain enbodi mrents of

any of fornmul eth y1- 3, 5-di oxo- 4, 5-di hydro-3H 1

2, 4]tri a&llcmagnfgnllbod%mﬁnff@emﬂ@l R’ éﬁﬂo@ﬂmp@nﬂf any of fornmulas Ill, Ina
and I kb, In%%tdn?en?bod%ﬁ@%% fognﬁﬁ(pRQHoBﬁllanﬂy Mbsitidils %'é
4- et hyl - 6- 0x0- 6H pyri dazin- 1 - 011/ 01259 PCT/}I]EPZOIO/ 060830 - 39

- In certlaucmaéh%%ﬁwa&sgf fsfma%&fRofs qaeﬁyﬁml%% optjopallymbsaigedpyith ha

, 4-di hydr@cgtﬁ-npé&ﬁgomnghﬂgbf@mm; ngcfg(ﬁ{re@m enbodi nents of any of forrrul as
III Ma and ni b, pyrid n certain enbodi ments of any

for mul as ﬁnlcmalwb&ﬁalems Bf fowfl? ng s 15y dohgryl optipnglly subtifptcd pResAr Akt ‘é“ﬂbl?al‘hny of

formul as inlcbrtaidmivanchis Bf foﬂmna lems?eycwﬁexyl optionallylsub@ititai dhcebIREt BRATFIGr6f any
rtain enﬁg}(l)dl ments of any of fornmul as
Rs, R6, R7,

D Rl e oBhgi & R npgosRarcrg! RB, RO, RD), R,
Ra or - 1DnkKert#in @htoiments ofong N&® ﬁ_thy(abgeyj noi ety, such al kyl is preferably
mvent o st Srtsviries MR 5T eTRRY i g a i sease or condi tion
medi at ed Inyemrin ohtdodinwnis ef emdc], &E Bahethiyt h a P2X7 receptor, the nethod
compri si ng M Qhithflch@9r fofufta £ #PL SR, | n need thereof an
25  In certain embodiments of formula I, R* is hydroxy-Cealkyl.
In certain embodiments of formula I, R* is hydroxy-ethyl.
In certain embodiments of formula I, R* is C_salkoxy-Cealkyl.
In certain embodiments of formula I, R* is methoxy-ethyl.
In certain embodiments of formula I, R* is hydroxy-C.salkoxy-Ci.salkyl.
30 In certain embodiments of formula I, R® is C;_salkylcarbonyl.
In certain embodiments of formula I, R* is Cy_salkylsulfonyl- C;_salkyl.
In certain embodiments of formula I, R is aminocarbonyl-C; _salkyl.
In certain embodiments of formula I, R” is hydrogen.
In certain embodiments of formula I, R®is Ciealkyl.
35 In certain embodiments of formula I, R” is methyl.

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



15 effective amount of a conpound of the invention. The invention also
provi des nethods for treating an inflammtory, respiratory or diabetes
condi t i onwotzhat/areiddod conpri sing adm nistering to a subjPeTEP2010/06@d0 t her eof
an effective amount of a conpound of the invention together with an
effective anmount of a P2X7 inhibitor. Epe di sease may be an inflanmatory

di sease such as arthritis, and nore particularly rheumatoid 20 arthritis,
osteoarthritis, psoriasis, allergic dermatitR®s, asthma, chronic obstructive
pul nonary di sease, airways hyper-responS|veHess septic shock,

gl omerul onephritis, irritable bgwel disea N Ocrohn' s di sease. The

di sease may be a pain condltlon such as |Pf| tory pain; surgical pain;
vi sceral pain; dental pai nR\prefensthual pa Ngeptral pain; pain due to
burns; mgraine or cluster ) es; nerve [injufy; 25neuritis; neural gias;
poi soni ng; ischemc injury; i it ystitis; cancer pain; viral,

It
parasitic or bacteri al i nfREt i o pdﬁé @ty ¢ ihjury; or pain associated
with irritable bowel syndrone. Ihe di seas¢_ney] b& dyrespiratory disorder,
such as chronic obstructive pul monary di sorde (CIII%H ast hma, or
bronchospasm or a gastrointestinal (d) disorder such as Irritable Bowel
Syndr one ViBS®):, Inflannatory Bowel Disease (IBD), biliary colic and other
biliary dlsorqﬁﬁﬁmeQﬁ colic, diarrhea- 30 dom nant |BS, pain associated
e di

with d dlsteng;op i sease may be di abetes. The di sease may be

Al zheimer's. R°ROR RRaptRsexk adpnpedeadmydurAesen: rleidoatigdine elry: Hilalorfe
met hods Oéfal'{%hﬁalé @Yﬁﬂ%k}g@ gnﬁlﬁm\w cl. ga@@lhkca%llcl ARBYHink 1. hheRly s Wy T ®hNae

(Aut onom)
4- (4-F uo'ih?)ll’%iélrﬁ’y@‘))nﬁ Oast%lfﬂwhstﬁut%de‘tflfha%yﬁhéﬁvtflﬂerﬂndﬁr%& G.lkylgiapyk ¢ aci d
(4, 5- di mefdhigacrbny IRt Rk oxy RRRAYILQ -@IRb:I€ar@BO1-7 - AiRoxy; hydroxycarbonyl;

hydroxycarbonyl-C,_salkoxy; C;.salkylaminocarbonyl-C, salkoxy; Cysalkoxy-C;_salkoxy; hydroxy-C;.

salkoxy; Ciealkylamino-C,alkoxy; C,alkylsulfony-C, slalkoxy; hydroxy-Csalkyl; Cs.scycloalkyl-

10  Cyealkoxy; amino; amino-C, salkyl; C,_salkenyl; C, salkynyl; morpholinyl; morpholinyl-C; salkyl;
piperazinyl; piperidinyloxy; aminocarbonyl-C,_salkoxy; C;.salkoxyamino-C;_galkyl; hydroxy-C;.
salkylamino-C, salkyl; C,salkoxycarbonylamino-C,_salkyl; C;¢alkylcarbonylamino-C, salkyl; C;.
salkylaminocarbonyl; C, calkoxycarbonylC, salkyl; C; salkylaminocarbonyl-C; salkyl; C; salkylamino-
Cialkyl; hydroxycarbonyl-C,_salkyl; or nitro; or two adjacent substituents may form a C;.

15 alkylenedioxy; halo-Ci.,alkylenedioxy; or a five- or six- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; oxazolyl; isoxazolyl; thiazolyl; isothiazolyl; thiadiazolyl; oxadiazolyl;
oxazolidinyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted;

cach R" independently is: halo; Cy_salkyl; C;_salkoxy; halo-C;_salkyl; halo-C,salkoxy; C;.
salkylsulfonyl; or nitrile; and

20 R*and R are as defined herein.

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

or formula IIb;

)
RG NYO RG
|
RY N N R R’
O
R8 R1 0 y R8




CH, I NCH HNNH H3CC ,00 H3C 4-(4-Fluoro-phenyl)-1-

nmet hyl - 2- oxo-1, 2, 3, 4- tetrahydro-pyrimdine-5- carboxylic acid (4, 5-

di met hoxyw@-2nattthgio2phenyl ) - am de 400 7.385 3 H |:) CHNPE3/HPR010M60SBIO / N H
(R) -4-(4-Fluoro-phenyl)-2- oxo-1,2,3,4-tetrahydropyri m di ne-5-carboxylic
acid [ 2-nethyl-5-(5-nmethyl- 1Hpyrazol - ?1'33()1-) - phenyl] -am de 406 6.763 4 CH3 H
NNH

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

In certain embodiments, the subject compounds are of formula Ila.

In certain embodiments, the subject compounds are of formula Ilb.

In certain embodiments of any of formulas I, Ila and IIb, at least two of RG, R7, Rg, R’ and R" are not
5  hydrogen.

In certain embodiments of any of formulas II, Ila and IIb, at least three of R® R, R®, R’ and R’ are

not hydrogen.

In certain embodiments of any of formulas II, IIa and IIb, R¢ R’,R*, R” and R each independently

is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;

10  difluoromethoxys; trifluoromethoxy; methanesulfonyl; methanesulfanyl; methanesulfinyl;
toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy;
carboxy; hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy;
methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl;
cyclopropylmethoxy; amino; or nitro; morpholinyl; N,N-dimethylaminocarbonylmethoxy; boc-

15 piperazinyl; N-(2-methoxyethyl)-N-methylaminomethyl; N,N-dimethylaminomethyl; aminomethyl;
boc-aminomethyl;methylcarbonylaminomethyl; N,N-di-(2-hydroxyethyl)-aminomethyl;
morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl; piperidinyloxy; tert-
butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyl; n-propyl; isopropyl;
hydroxycarbonylmethyl; hydroxypropoxy; a five- or six- membered heteroaryl selected from:

20  pyrrolyl; pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each
optionally substituted;or two adjacent substituents may form methylenedioxy, ethylenedioxy or
difluoromethylenedioxy.

In certain embodiments of any of formulas II, ITa and IIb, two of RG, R7, Rg, R’ and R'® are hydrogen,
and the remaining ones of R®, R”, R®, R’ and R'° of each independently is: hydrogen; fluoro; chloro;

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

In certain embodiments of any of formulas II, ITa and IIb, two of R® R7,R®, R’ and R'® are hydrogen,
and the remaining ones of R®, R7, R®, R’ and R'® of each independently is: hydrogen; fluoro; chloro;

30  bromo; methyl; ethyl; methoxy; ethoxy; difluoromethoxy; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy.

In certain embodiments of any of formulas II, ITa and IIb, two of RG, R7, Rg, R’ and R'® are hydrogen,
and the remaining ones of R®, R”, R®, R’ and R'° of each independently is: hydrogen; fluoro; chloro;
bromo; methyl; and methoxy.

35 In certain embodiments of any of formulas II, ITa and IIb, R® is halo or methyl, R" is hydrogen, one

of R7, R® and R’ is hydrogen and the others of R’, R* and R’ are each independently selected from:



H30,0 O | eH30NO ('S) - 4- (4- Fl uor o- pheny1) - 2-

oxo-1, 2, 3, 4-tetrahydropyri m di ne-5-carboxylic acid (4, 5-di nethoxy-2-nethyl -
phenyl) - awDe11/0425223 5 CH3H O NNH NI N H (S) - 4- (4- Fl uocomrhenpbis3@-

0x0-1, 2, 3, 4-tetrahydropyri m di ne-5-carboxylic acid [2-nethyl-5 -(5

-met hyl - 1Hpyr azol - 3-y1) - phenyl] - am de %Q6 7.705 - 41 - 6 CH 13 NO CH3H NNH
elo 113C 0 , 0el H3C

fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;

methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; and

hydroxypropoxy.

In certain embodiments of any of formulas II, I1a and ITb, R® is halo or methyl, R' is hydrogen, two
5 of R, R*and R’ is hydrogen and the other of R7, R® and R’ is selected from: fluoro; chloro; bromo;

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

methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; and hydroxypropoxy.

In certain embodiments of any of formulas II, IIa and IIb, R¢ R’,R*, R” and R each independently

is: hydrogen; halo; C,.salkyl; C;.salkoxy; halo-C;_salkyl; halo-C; salkoxy; C;_calkylsulfonyl; nitrile;

10 alkoxyalkoxy; hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or C;ecycloalkyl-C, salkoxy.

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

15 In certain embodiments of any of formulas IT, TTa and TIb, R¢ R’,R*, R” and R each independently
is: hydrogen; fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or
cyclopropylmethoxy.

In certain embodiments of any of formulas II, ITa and IIb, R” and R’ are hydrogen.
20  In certain embodiments of any of formulas II, ITa and IIb, R’, R® and R'° are hydrogen.
In certain embodiments of any of formulas II, Ila and ITb, R® is: hydrogen; halo; or methyl.
In certain embodiments of any of formulas II, IIa and IIb, R is: halo; or methyl.
In certain embodiments of any of formulas II, Ila and IIb, R® is methyl.
In certain embodiments of any of formulas II, IIa and IIb, R®is: hydrogen; methoxy; halo; methyl; or

25  difluoromethoxy.

In certain embodiments of any of formulas II, ITa and ITb, R® is: methoxy; hydrogen; 2-hydroxy-
ethoxy; 2-methoxy-ethoxy; 1-hydroxy-ethyl; or cyclopropylmethyl.

In certain embodiments of any of formulas II, ITa and ITb, R® is: methoxy; hydrogen; 2-hydroxy-
ethoxy; 2-methoxy-ethoxy; 1-hydroxy-ethyl; cyclopropylmethyl; or a five- or six- membered

30 heteroaryl selected from: pyrrolyl; pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl;
or triazinyl, each optionally substituted one, two or three times with a group or groups independently
selected from: oxo; Ci_ealkyl; Cialkoxy; hydroxy-Ciealkyl; or hydroxy-Ci.salkoxy-Cisalkyl.

In certain embodiments of any of formulas II, ITa and IIb, R’ is: methoxy; 2-hydroxy-ethoxy; or a
five- or six- membered heteroaryl selected from: pyrrolyl; pyrazolyl; triazolyl; pyridinyl; pyrimidinyl;

35 pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted one, two or three times with a group or



(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1,2,3,4- tetrahydro-pyrim di ne-5-
carboxylic acid (4,5- dinethoxy-2-nethyl-phenyl)- amde 400 7.455 7 CH3 |
NO CH3 HWOX2RoNANe§92/ N H (S)-4-(4-Fluoro-phenyl)-1- netrgrAP2ax06@3) 2, 3, 4-
tetrahydro-pyri m di ne-5- carboxylic acid [2-nmethyl-5- (5
-nmet hyl- 1Hpyrazol -3 -yl)- phenyl] -am Qe_ 420 7.455 8 CH3 | O CHBH O | *
NNH 100 CH (S)-4-(4-Fl uoro-phenyl)-1- r%et hyl - 2- oxo-1 , 2, 3, 4-
t et r ahydr goypg idapedilandy Slected fomxgyor €1-alkyldCl ket brdooxs-Coicshyethydkyxe€hoxy) - 2-
met hyl - phepyl]c- anjde 434 7.641°9 CH 13 NO
In certain embodiments of any of formulas II, ITa and ITb, R® is: methoxy; 2-hydroxy-ethoxy; 5-
methyl-1H-pyrazol-3-yl; 4-methyl-pyrazol-1-yl; 4,5-dimethyl-4H-[1,2 4 Jtriazol-3-yl; 2-methyl-3-oxo-

5  2,3-dihydro-pyridazin-4-yl; 2H-pyrazol-3-yl; 1-((R)-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 4 ]triazin-2-yl; 6-
oxo0-6H-pyridazin-1-yl; 3-methyl-6-ox0-6H-pyridazin-1-yl; 6-oxo-1,6-dihydro-pyrazin-2-yl; 2-
methyl-3-0x0-2,3-dihydro-pyridazin-4-yl); 4-methyl-3,5-dioxo0-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 1-
((S)-2-hydroxy-3-methoxy-propyl)-5-methyl-1 H-pyrazol-3-yl; 2-ethyl-3-0x0-2,3-dihydro-pyridazin-

10 4-yl); 1-methyl-6-oxo0-1,6-dihydro-pyridazin-3-yl; 6-0x0-1,6-dihydro-pyridazin-3-yl; 2-((R)-2-
hydroxy-3-methoxy-propyl)-3-oxo0-2,3-dihydro-pyridazin-4-yl; 2-oxo-pyrrolidin-1-yl; 2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-y; 3-methyl-2-ox0-2 H-pyridin-1-yl; 2-0x0-2H-pyridin-1-yl; 6-methoxy-
pyridazin-3-yl; 2,6-dioxo-3,6-dihydro-2 H-pyrimidin-1-yl; (2-hydroxy-ethyl)-6-oxo0-1,6-dihydro-
pyridazin-3-yl; 1-methyl-2-oxo0-1,2-dihydro-pyridin-3-yl; (2-hydroxy-3-methoxy-propyl)-6-oxo-1,6-

15  dihydro-pyridazin-3-yl; 6-0x0-6H-pyridazin-1-yl; 4-ethyl-3,5-diox0-4,5-dihydro-3H-[1,2,4]triazin-2-
yl; 3-methyl-2-ox0-2H-pyridin-1-yl; 4-methyl-6-ox0-6H-pyridazin-1-yl; 2-methyl-5-(3-methyl-2.4-
dioxo0-3 4-dihydro-2 H-pyrimidin-1-yl; 2-methyl-5-(5-methyl-2-ox0-2 H-pyridin-1-yl; 2-methyl-3-oxo-
2,3-dihydro-pyridazin-4-yl; or 1-methyl-6-oxo0-1,6-dihydro-pyridin-3-yl.

In certain embodiments of any of formulas II, Ila and IIb, p is 0, 1 or 2.
20  In certain embodiments of any of formulas II, Ila and IIb, p is 1 or 2.
In certain embodiments of any of formulas I, Ila and IIb, p is 1.
In certain embodiments of any of formulas II, Ila and b, cach R" independently is: halo; C,.salkyl;
or Cy.¢alkoxy.
In certain embodiments of any of formulas II, ITa and IIb, each R'! independently is fluoro or methyl.
25  In certain embodiments of any of formulas II, ITa and IIb, R"" is halo.
In certain embodiments of any of formulas II, IIa and IIb, R" is fluoro.
In certain embodiments of any of formulas II, ITa and ITb p is 1 and R"" is halo.
In certain embodiments of any of formulas II, ITa and ITb p is 1 and R"" is 3-halo or 4-halo.
In certain embodiments of any of formulas II, Ila and IIb p is 1 and R'" is fluoro.
30 In certain embodiments of any of formulas II, Ila and IIb p is 1 and R"" is 3-fluoro or 4-fluoro.
In certain embodiments of any of formulas II, ITa and IIb p is 1 and R'" is 4-fluoro.
In certain embodiments of any of formula II, ITa and IIb, R* is methyl.
In certain embodiments of any of formula II, ITa and ITb, R” is hydrogen.
In certain embodiments of any of formulas II, [Ia and IIb:
35 R is: hydrogen; halo; methyl; or ethyl;
R’ is hydrogen; methyl; methoxy; or methoxycarbonyl;



CH3H CH3 401 N sN 4-(4-Fl uoro-phenyl)-1 ,3 - dinethyl-2-oxo0-1, 2,3, 4-
tetrahydro-pyri m di ne-5- carboxylic acid (4,5- dinethoxy-2-nethyl-phenyl)-
am de 414v6.200A01202H CH3 HN NNH .. 1_, r' r' .o 0O H3C PO®/EP2010/060830

(R) -4-(4-Fluoro-phenyl)-2- oxo-1,2,3,4-tetrahydropyri m di ne-5-carboxylic

acid (4, 5-dinet hoxy-2-nethyl phenyl ) - arpéojle_ 386 6.445 - 42 - 11 CH3 NIO CH

BHill NNH N (S)-4-(4-Fluoro-phenyl)-1-""nethyl -2-oxo-1, 2, 3, 4-

t et r ahydr o- pyrRn: didregcs- mgkaxyoeid; ingthgle prdliffu@rometteyy;qui nol i n- 5-y1) - am de 391

6.92 12 R’ is: hydrogen; methoxy; hydrogen; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; 1-hydroxy-ethyl;

and

R' is hydrogen; or halo.
5 In certain embodiments of any of formulas II, ITa and ITb:

R is: halo; or methyl;

R’ is hydrogen;

R® is: hydrogen; methoxy; halo; methyl; or difluoromethoxy;

R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and

10 R' is hydrogen; or halo.

In certain embodiments of any of formulas II, [Ia and IIb:

R is: bromo; or methyl;

R’ is hydrogen;

R® is: hydrogen; methoxy; chloro; fluoro; methyl; or difluoromethoxy;

15 R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and

R' is hydrogen.

In certain embodiments of any of formulas II, [Ia and IIb:

R® is methyl;

R’ is hydrogen;

20 R®is: hydrogen; methoxy; chloro; fluoro; methyl; or difluoromethoxy;

R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and

R' is hydrogen.

In certain embodiments of any of formulas II, [Ia and IIb:

R is: halo; methyl; or cthyl;

25 R’ is hydrogen;

R® is: hydrogen; methoxy; or halo;

R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; 1-hydroxy-ethyl; 5-methyl-1H-
pyrazol-3-yl; 4-methyl-pyrazol-1-yl; 4,5-dimethyl-4H-[1,2,4]triazol-3-yl; 2-methyl-3-0x0-2,3-
dihydro-pyridazin-4-yl; 2H-pyrazol-3-yl; 1-((R)-2-hydroxy-3-methoxy-propyl)-5-methyl-1H-

30 pyrazol-3-yl; 4-((R)-2-hydroxy-3-methoxy-propyl)-3,5-diox0-4,5-dihydro-3H-[ 1,2 4 ]triazin-2-yl; 6-
oxo0-6H-pyridazin-1-yl; 3-methyl-6-ox0-6H-pyridazin-1-yl; 6-oxo-1,6-dihydro-pyrazin-2-yl; 2-
methyl-3-0x0-2,3-dihydro-pyridazin-4-yl); 4-methyl-3,5-dioxo0-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 1-
((S)-2-hydroxy-3-methoxy-propyl)-5-methyl-1 H-pyrazol-3-yl; 2-ethyl-3-0x0-2,3-dihydro-pyridazin-
4-yl); 1-methyl-6-0x0-1,6-dihydro-pyridazin-3-yl; 6-0xo-1,6-dihydro-pyridazin-3-yl; 2-((R)-2-

35  hydroxy-3-methoxy-propyl)-3-0x0-2,3-dihydro-pyridazin-4-yl; 2-oxo-pyrrolidin-1-yl; 2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-y; 3-methyl-2-ox0-2 H-pyridin-1-yl; 2-0x0-2H-pyridin-1-yl; 6-methoxy-



HO CH3H NNH 113C0 0 , 00 H3C 4- (4-Fl uoro- phenyl)-1-(2-

hydr oxy- et hyl ) - 2-oxo-1, 2, 3, 4- tetrahydro-pyrimdi ne-5- carboxylic acid

(4, 5- di nwohoxy12s9aet hyl - phenyl)- am de 430 6. 955 13 CHPCTHPR)10/0408B0 | 101
CH3C: 1 CH3 Nyo N.. 4-(4-Fluoro-phenyl)-3- nethyl-2-oxo0-1, 2, 3, 4-

t et rahydro-pyri m di ne-5- carboxylic aci3q (4, 5- dinethoxy-2-nethyl - phenyl ) -

am de 400 7.07 14 CHBNHO01 N/ N H 10
pyridazin-3-yl; 2,6-dioxo-3,6-dihydro-2 H-pyrimidin-1-yl; (2-hydroxy-ethyl)-6-oxo0-1,6-dihydro-

pyridazin-3-yl; 1-methyl-2-oxo0-1,2-dihydro-pyridin-3-yl; (2-hydroxy-3-methoxy-propyl)-6-oxo-1,6-
dihydro-pyridazin-3-yl; 6-oxo-6H-pyridazin-1-yl; 4-ethyl-3,5-dioxo0-4,5-dihydro-3H-[1,2,4]triazin-2-
yl; 3-methyl-2-ox0-2H-pyridin-1-yl; 4-methyl-6-ox0-6H-pyridazin-1-yl; 2-methyl-5-(3-methyl-2.4-

5  dioxo-3,4-dihydro-2 H-pyrimidin- 1-yl; 2-methyl-5-(5-methyl-2-0x0-2 H-pyridin-1-yl; 2-methyl-3-oxo-
2,3-dihydro-pyridazin-4-yl; or 1-methyl-6-oxo0-1,6-dihydro-pyridin-3-yl; and

R' is hydrogen.

In certain embodiments of any of formulas II, [Ia and IIb:

R is: halo; methyl; or cthyl;

10 R’ is hydrogen;

R’ is: hydrogen; methoxy; or halo;

R’ is: methoxy; 2-hydroxy-ethoxy; 5-methyl-1H-pyrazol-3-yl; 4-methyl-pyrazol-1-yl; 4,5-
dimethyl-4H-[1,2.4]triazol-3-yl; 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl; 2H-pyrazol-3-yl; 1-
((R)-2-hydroxy-3-methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 4-((R)-2-hydroxy-3-methoxy-propyl)-

15  3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 6-ox0-6H-pyridazin-1-yl; 3-methyl-6-0x0-6H-
pyridazin-1-yl; 6-0xo0-1,6-dihydro-pyrazin-2-yl; 2-methyl-3-ox0-2,3-dihydro-pyridazin-4-yl); 4-
methyl-3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 1-((S)-2-hydroxy-3-methoxy-propyl)-5-methyl-
1 H-pyrazol-3-yl; 2-ethyl-3-0x0-2 3-dihydro-pyridazin-4-yl); 1-methyl-6-oxo0-1,6-dihydro-pyridazin-
3-yl; 6-0x0-1,6-dihydro-pyridazin-3-yl; 2-((R)-2-hydroxy-3-methoxy-propyl)-3-ox0-2,3-dihydro-

20 pyridazin-4-yl; 2-oxo-pyrrolidin-1-yl; 2,4-dioxo0-3,4-dihydro-2 H-pyrimidin-1-y; 3-methyl-2-oxo0-2H-
pyridin-1-yl; 2-0x0-2H-pyridin-1-yl; 6-methoxy-pyridazin-3-yl; 2,6-dioxo-3,6-dihydro-2 H-pyrimidin-
1-yl; (2-hydroxy-ethyl)-6-0x0-1,6-dihydro-pyridazin-3-yl; 1-methyl-2-oxo-1,2-dihydro-pyridin-3-yl;
(2-hydroxy-3-methoxy-propyl)-6-oxo-1,6-dihydro-pyridazin-3-yl; 6-oxo-6H-pyridazin-1-yl; 4-ethyl-
3,5-diox0-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 3-methyl-2-0x0-2H-pyridin-1-yl; 4-methyl-6-oxo0-6H-

25 pyridazin-1-yl; 2-methyl-5-(3-methyl-2,4-diox0-3,4-dihydro-2 H-pyrimidin-1-yl; 2-methyl-5-(5-
methyl-2-0x0-2H-pyridin-1-yl; 2-methyl-3-ox0-2,3-dihydro-pyridazin-4-yl; or 1-methyl-6-0x0-1,6-
dihydro-pyridin-3-yl; and

R' is hydrogen.

In certain embodiments of any of formulas IL, Ila and IIb, p is 1 or 2 and R"" is halo.
30 In certain embodiments of any of formulas II, Ila and IIb, p is 1 or 2 and R"" is fluoro.
In certain embodiments of any of formulas IL, Ila and IIb, p is 1 and R"" is fluoro.
In certain embodiments of any of formulas II, Ila and IIb, p is 1 and R" is fluoro at the 4-position.

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



CH 13 0 NH 4-(3-Fluoro-phenyl)-1- nethyl-2-oxo0-1, 2, 3, 4-

tetrahydro-pyri mdine-5- carboxylic acid [2-nethyl-5- (5

- met hy1l- Wwopyrizmeso23 -yl)- phenyl] -am de 420 7.237 15 CGHI/HP2@BB6@3N ) # NO
Ni NH zN, (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo-1, 2,3, 4-

tetrahydro-pyri m di ne-5- carboxylic ac_i3<g [2-nmethyl -5- (4-nethyl-pyrazol -1
-yl)- phenyl] -am de 420 7.85 H3C - 43 éH 16 CH3 |
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wherein R®, R®, R” and R"" are as defined herein.

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

IITa or formula IIIb;
?H” |
N O
RG \( RG \(
H | H
N NH N
O
R® R®
R’ R’
R R

I1la;

wherein RG, Rg, R’ and R" are as defined herein.

IIIb;

In certain embodiments, the subject compounds are of formula Illa.
In certain embodiments, the subject compounds are of formula I1Ib.
In certain embodiments of any of formulas I11, [Tla and [Ib, R is: halo; methyl; or cthyl.
10  In certain embodiments of any of formulas IIT, ITTa and TITb, R® is: bromo; or methyl.
In certain embodiments of any of formulas IIT, IITa and ITIb, R® is methyl.
In certain embodiments of any of formulas IIT, ITTa and ITIb, R® is ethyl.
In certain embodiments of any of formulas III, Illa and IIIb, R® is bromo.
In certain embodiments of any of formulas III, ITla and ITIb, R® iand R’ cach independently is: fluoro;
15  chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;
methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or
hydroxypropoxy.
In certain embodiments of any of formulas I11, [Tla and [Ib, R*is: hydrogen; methoxy; halo; methyl;
or difluoromethoxy.
20 In certain embodiments of any of formulas III, ITla and ITIb, R® is: hydrogen; methoxy; or halo.
In certain embodiments of any of formulas III, ITTa and ITIb, R® is hydrogen.



CHO 3H ONNH C) OH 141 (S)-4-(4-Fluoro-phenyl)-1- nethyl-2- oxo-1

, 2,3, 4-tetrahydropyri m di ne-5-carboxylic acid

[ 4-f | uor owb-20D/thysdeoxyet hoxy) - 2- met hyl - phenyl] - am de 2C3/EP2@856@830 NO CH, /
-H C 40NNH 01-1 111 (S)-1-Ethyl-4-(4-fluorophenyl)-2-oxo-1, 2,3, 4-
tetrahydro-pyri m di ne-5- carboxylic acigd [4-chloro-5- (2-hydroxy-ethoxy)-2-
met hyl - phenyl] -anmide 7.62 18 CHi3 CHIN O NNH 101 H3C N H3O)=1\1
(S)-4-(4- Iﬁlcam&melmvéwhfﬁOflanyrvéforlyllﬂaszﬂoﬁbandQIbBR4IS medoxyahydr o- pyri m di ne- 5-

car boxyl i fﬁ c@t@dlrgen[xb%dﬁn%né of gl'y%?ﬁ'fﬁﬂias“[ﬁ' iH:ll 1agd ﬂﬂbt 1@' 1@'@19&0
y1) - 2- et hyl - phenyl | - am de
In certain embodiments of any of formulas HI IHa and HIb R is fluoro.

In certain embodiments of any of formulas III, Illa and IIIb, R’ is: methoxy; 2-hydroxy-ethoxy; 2-

5 methoxy-ethoxy; 1-hydroxy-ethyl; or a five- or six- membered heteroaryl selected from: pyrrolyl;
pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally
substituted one, two or three times with a group or groups independently selected from: oxo; Cy.
salkyl; Ciealkoxy; hydroxy-C,ealkyl; or hydroxy-C;_salkoxy-C;calkyl.

In certain embodiments of any of formulas IIT, ITTa and ITIb, R” is: methoxy; 2-hydroxy-ethoxy; or a

10  five- or six- membered heteroaryl selected from: pyrrolyl; pyrazolyl; triazolyl; pyridinyl; pyrimidinyl;
pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted one, two or three times with a group or
groups independently selected from: oxo; Cyealkyl; Cy.salkoxy; hydroxy-C,.salkyl; or hydroxy-C;.
salkoxy-Cyealkyl.

In certain embodiments of any of formulas III, IIla and IIIb, R’ is methoxy.
15  In certain embodiments of any of formulas III, ITla and IIIb, R’ is 2-hydroxy-ethoxy.
In certain embodiments of any of formulas IIT, IITa and ITIb, R’ is 2-methoxy-ethoxy.
In certain embodiments of any of formulas IIT, IITa and ITIb, R” is 1-hydroxy-ethyl.
In certain embodiments of any of formulas IIT, IITa and ITIb, R” is a five- or six- membered heteroaryl
selected from: pyrrolyl; pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or

20 triazinyl, each optionally substituted one, two or three times with a group or groups independently
selected from: oxo; Ci_salkyl; Cisalkoxy; hydroxy-C, salkyl; or hydroxy-C;_calkoxy-C; calkyl.

In certain embodiments of any of formulas III, Illa and IIIb, R’ is pyrrolyl optionally substituted one,
two or three times with a group or groups independently selected from: oxo; Cyealkyl; Ci.salkoxy;
hydroxy-C.alkyl; or hydroxy-C, salkoxy-C; salkyl.

25  In certain embodiments of any of formulas III, IITa and IIIb, R® is pyrazolyl optionally substituted one,
two or three times with a group or groups independently selected from: oxo; Cysalkyl; Cysalkoxy;
hydroxy-Cealkyl; or hydroxy-Ci_salkoxy-C; calkyl.

In certain embodiments of any of formulas IIT, IITa and ITIb, R” is triazolyl optionally substituted one,
two or three times with a group or groups independently selected from: oxo; Cysalkyl; Cysalkoxy;

30 hydroxy-Cyealkyl; or hydroxy-Cealkoxy-C; salkyl.

In certain embodiments of any of formulas III, Illa and IIIb, R® is pyridinyl optionally substituted one,
two or three times with a group or groups independently selected from: oxo; Cyealkyl; Ci.salkoxy;
hydroxy-Cealkyl; or hydroxy-Ci_salkoxy-C; calkyl.

In certain embodiments of any of formulas IIT, IITa and ITIb, R” is pyrimidinyl optionally substituted

35 one, two or three times with a group or groups independently selected from: oxo; Ciealkyl; C.

salkoxy; hydroxy-Ci_alkyl; or hydroxy-C;_calkoxy-C; calkyl.



CH 3i O HN NoNH 101 /OH NTF OH (S)-4-(4-Fl uoro-phenyl)-1-

nmet hyl - 2- oxo-1, 2, 3, 4- tetrahydropyrimdine-5 -carboxylic acid {5-[1-((R)-
2, 3-di hydwoxytipriegegl) - 5- net hyl - 1H pyrazol -3 -yl]-2- nePrhyiEPph1enyispo - am de
494 7.64 20 CH3 1 NCH3 HCI 0 NNH O H (S)-4-Cycl ohexyl-1 -nethyl-2-
oxo-1 , 2, 3,4-tetrahydropyri m di ne- 5- ca_r3gqul I c acid [4-chloro-5-(2-hydroxy-
et hoxy) - 2- net hyl - phenyl] - am de 423 =44 - 21 CH3 | NO CH3H I.:NH

In certain embodiments of any of formulas III, Illa and ITIb, R’ is pyrazinyl optionally substituted one,
two or three times with a group or groups independently selected from: oxo; Cysalkyl; Cysalkoxy;
hydroxy-Cealkyl; or hydroxy-Ci_salkoxy-C; calkyl.
In certain embodiments of any of formulas III, Illa and IIIb, R’ is pyridazinyl optionally substituted

5 one, two or three times with a group or groups independently selected from: oxo; Cyealkyl; Cy.
salkoxy; hydroxy-Ci_alkyl; or hydroxy-C;_calkoxy-C; calkyl.
In certain embodiments of any of formulas I11, [Tla and [Ib, R’ is triazinyl, each optionally substituted
one, two or three times with a group or groups independently selected from: oxo; Ci_salkyl; Cy.
salkoxy; hydroxy-Cealkyl; or hydroxy-C, salkoxy-C, ealkyl.

10  In certain embodiments of any of formulas III, ITla and IIIb, R’ is: 5-methyl-1H-pyrazol-3-yl; 4-
methyl-pyrazol-1-yl; 4,5-dimethyl-4H-[1,2 4]triazol-3-yl; 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl;
2H-pyrazol-3-yl; 1-((R)-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-[1,2,4]triazin-2-yl; 6-0x0-6H-pyridazin-1-yl; 3-methyl-
6-0x0-6H-pyridazin-1-yl; 6-0xo-1,6-dihydro-pyrazin-2-yl; 2-methyl-3-oxo0-2,3-dihydro-pyridazin-4-

15  yl); 4-methyl-3,5-dioxo0-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 1-((S)-2-hydroxy-3-methoxy-propyl)-5-
methyl-1H-pyrazol-3-yl; 2-ethyl-3-0x0-2,3-dihydro-pyridazin-4-yl); 1-methyl-6-oxo-1,6-dihydro-
pyridazin-3-yl; 6-0x0-1,6-dihydro-pyridazin-3-yl; 2-((R)-2-hydroxy-3-methoxy-propyl)-3-0xo0-2,3-
dihydro-pyridazin-4-yl; 2-oxo-pyrrolidin-1-yl; 2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-y; 3-methyl-2-
0x0-2H-pyridin-1-yl; 2-ox0-2H-pyridin-1-yl; 6-methoxy-pyridazin-3-yl; 2,6-dioxo0-3,6-dihydro-2 H-

20  pyrimidin-1-yl; (2-hydroxy-ethyl)-6-0x0-1,6-dihydro-pyridazin-3-yl; 1-methyl-2-ox0-1,2-dihydro-
pyridin-3-yl; (2-hydroxy-3-methoxy-propyl)-6-0xo0-1,6-dihydro-pyridazin-3-yl; 6-ox0-6H-pyridazin-
1-yl; 4-ethyl-3,5-dioxo0-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 3-methyl-2-oxo0-2H-pyridin-1-yl; 4-
methyl-6-0x0-6H-pyridazin-1-yl; 2-methyl-5-(3-methyl-2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-yl; 2-
methyl-5-(5-methyl-2-ox0-2 H-pyridin-1-yl; 2-methyl-3-o0x0-2,3-dihydro-pyridazin-4-yl; or 1-methyl-

25  6-0xo0-1,6-dihydro-pyridin-3-yl.

In certain embodiments of any of formulas IIT, ITla and ITIb, R’ is 5-methyl-1H-pyrazol-3-yl.
In certain embodiments of any of formulas II1, IITa and ITIb, R’ is 4-methyl-pyrazol-1-yl.
In certain embodiments of any of formulas I11, [Tla and [Ib, R’ is 4,5-dimethyl-4H-[1,2 4]triazol-3-yl.
In certain embodiments of any of formulas III, I1la and ITIb, R” is 2-methyl-3-0x0-2,3-dihydro-
30 pyridazin-4-yl; 2H-pyrazol-3-yl.
In certain embodiments of any of formulas III, ITTa and ITIb, R” is 2H-pyrazol-3-yl.
In certain embodiments of any of formulas III, Illa and IIIb, R’ is 1-((R)-2-hydroxy-3-methoxy-
propyl)-5-methyl-1H-pyrazol-3-yl.
In certain embodiments of any of formulas IIT, ITTa and IIIb, R’ is 4-((R)-2-hydroxy-3-methoxy-
35  propyl)-3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl.
In certain embodiments of any of formulas IIT, IITa and ITIb, R’ is 6-0x0-6H-pyridazin-1-yl.



N /1. CH3 (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1, 2,3, 4-

t et rahydr o- pyri m di ne-5- carboxylic acid (2,6- dinethyl-quinolin-5-yl)-

am de 405w9.2068%1222CH 3 | NO CH3 NNH H 0o /Il ei NCH3 PCT/EP2010/060830
(S)-4-(4-Fluoro-phenyl)-1 - nethyl-2-o0x0-1, 2, 3,4- tetrahydro-pyrim di ne-5-
carboxylic acid [2-nethyl- 3

(2- met hy1- 3- oxo- 2, 3-di hydropyrldazm 4- 3§1)- hen yl]- amde 448 7.94 23 CH I3
NO N /CHSTHCGWNOHHESS of anfy S formlas-TH] Yo rand Elbelhylﬁ)nmthyh@phy@H Pyroieonl; 2, 3, 4-

E gu ah?g;fglcp%diﬂ %@h%m@ of angl%'f B%Mllé 11, ﬂlﬁlagd iﬂ% REL E‘-Y)!;o ?’6 dihydro-pyrazin-2-yl.
Py In certalr}/ embo?hments ol any of formulas 101, IIla and IIb, R’ is 2-methyl-3-0x0-2,3-dihydro-
pyridazin-4-yl.
5 In certain embodiments of any of formulas III, I1la and I1Ib, R’ is 4-methyl-3,5-diox0-4,5-dihydro-
3H-[1,2 4]triazin-2-yl.
In certain embodiments of any of formulas III, ITTa and IIIb, R’ is 1-((S)-2-hydroxy-3-methoxy-
propyl)-5-methyl-1H-pyrazol-3-yl.
In certain embodiments of any of formulas IIT, IlTa and ITIb, R” is 2-ethyl-3-0x0-2,3-dihydro-
10  pyridazin-4-yl).
In certain embodiments of any of formulas IIL, Illa and IIIb, R’ is 1-methyl-6-oxo0-1,6-dihydro-
pyridazin-3-yl.
In certain embodiments of any of formulas III, I1la and ITIb, R” is 6-0xo-1,6-dihydro-pyridazin-3-yl.
In certain embodiments of any of formulas III, Illa and IIIb, R’ is 2-((R)-2-hydroxy-3-methoxy-
15 propyl)-3-0x0-2,3-dihydro-pyridazin-4-yl.
In certain embodiments of any of formulas IIT, ITTa and IITb, R’ is 2-oxo-pyrrolidin-1-yl.
In certain embodiments of any of formulas I11, [Tla and [Ib, R’ is 2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl.
In certain embodiments of any of formulas IIT, ITTa and ITTb, R’ is 3-methyl-2-ox0-2H-pyridin-1-yl.
20 In certain embodiments of any of formulas III, Illa and IIIb, R’ is 2-ox0-2H-pyridin-1-yl; 6-methoxy-
pyridazin-3-yl.
In certain embodiments of any of formulas I11, [Tla and [Ib, R’ is 2,6-diox0-3,6-dihydro-2H-
pyrimidin-1-yl.
In certain embodiments of any of formulas IIT, ITTa and IIIb, R’ is: methoxy; 2-hydroxy-ethoxy; 2-
25 methoxy-ethoxy; or 1-hydroxy-ethyl.
In certain embodiments of any of formulas I, IITa and ITIb, R’ is (2-hydroxy-ethyl)-6-oxo-1,6-
dihydro-pyridazin-3-yl.
In certain embodiments of any of formulas IIT, ITTa and ITIb, R’ is 1-methyl-2-ox0-1,2-dihydro-
pyridin-3-yl.
30 In certain embodiments of any of formulas III, ITla and IIIb, R’ is (2-hydroxy-3-methoxy-propyl)-6-
0x0-1,6-dihydro-pyridazin-3-yl.
In certain embodiments of any of formulas III, ITla and IIIb, R’ is 6-oxo0-6H-pyridazin-1-yl.
In certain embodiments of any of formulas I, ITTa and IIIb, R” is 4-ethyl-3,5-diox0-4,5-dihydro-3H-
[1,2,4]triazin-2-yl.
35 In certain embodiments of any of formulas III, Illa and IIIb, R’ is 3-methyl-2-ox0-2H-pyridin-1-yl; or
4-methyl-6-ox0-6H-pyridazin-1-yl.



406 6.735 24 CH3 1 0 CH3H lei NNHCH3 Il. O \N HOH3
(S)-4-(4-Fl uoro-phenyl)-1- nmethyl-2-oxo0-1, 2,3,4- tetrahydro-pyrim di ne-5-
car boxyl iwoaeid1g®2[ 1- ((R) - 2- hydroxy- 3- net hoxy- pr opy 1 PCTEP2010/060830
-met hyl- 1H pyraz 01-3 -y1]-2- nethyl-phenyl} -amde 508 7.295 25 CH3 I NO
OH3H 10 NNH H300 HON yF 0 (S)-4-(4-Fl ug,0- phenyl)-1- nethyl-2-o0xo0-1 , 2, 3, 4-
t et rahydr o- pyri m di ne-5- carboxylic aci 3 {5-14-((R)-2-
hydr oxy- 3lnvetdiosybodimspty 0f any of formulas I11, ITla and IIIb, R’ is 2-methyl-5-(3-methyl-2,4-dioxo-
g, g;ldi OX%,ftdﬁy(ﬂB-Bﬁquﬂﬁlﬁfﬁ’iuﬂ. 2,4]triazin-2-yl]-2-nethyl-phenyl} -am de 539
' In certain embodiments of any of formulas III, Illa and IIIb, R’ is 2-methyl-5-(5-methyl-2-0x0-2H-
pyridin-1-yl.
5 In certain embodiments of any of formulas III, ITla and ITIb, R’ is 2-methyl-3-o0x0-2,3-dihydro-
pyridazin-4-yl.
In certain embodiments of any of formulas IIT, ITTa and ITIb, R’ is 1-methyl-6-ox0-1,6-dihydro-
pyridin-3-yl.
In certain embodiments of any of formulas III, I1Ta and IIIb, R"" is halo.
10  In certain embodiments of any of formulas III, ITla and ITIb, R" is fluoro.
Where any of R, R%L R’ RY, R, RS RV, RE, R, R, RY, R*or R" is alkyl or contains an alkyl moiety,
such alkyl is preferably lower alkyl, i.e. C;-Csalkyl, and in many embodiments is C;-Caalkyl.
The invention also provides methods for treating a disease or condition mediated by or otherwise
associated with a P2X7 receptor, the method comprising administering to a subject in need thereof an
15  effective amount of a compound of the invention.
The invention also provides methods for treating an inflammatory, respiratory or diabetes condition,
the method comprising administering to a subject in need thereof an effective amount of a compound
of the invention together with an effective amount of a P2X7 inhibitor.
The disease may be an inflammatory disease such as arthritis, and more particularly rheumatoid
20  arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive pulmonary disease,
airways hyper-responsiveness, septic shock, glomerulonephritis, irritable bowel disease, and Crohn's
disease.
The disease may be a pain condition, such as inflammatory pain; surgical pain; visceral pain; dental
pain; premenstrual pain; central pain; pain due to burns; migraine or cluster headaches; nerve injury;
25 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 discase may be a respiratory disorder, such as chronic obstructive pulmonary disorder (COPD),
asthma, or bronchospasm, or a gastrointestinal (GI) disorder such as Irritable Bowel Syndrome (IBS),
Inflammatory Bowel Disease (IBD), biliary colic and other biliary disorders, renal colic, diarrhea-
30 dominant IBS, pain associated with GT distension.
The discase may be diabetes.

The disease may be Alzheimer's.



- 45 - 26 CH3 | CH3HN 40 NNH el carboxylic N S)-4-(4-Fl uoro-phenyl)-1-

nmet hyl - 2- oxo-1, 2, 3, 4- tetrahydro-pyrim di ne-5- acid

[ 2- met hylwB(26t1iaMe398H- pyri dazi n- 1-y1) - phenyl ] - am de 434 PTTEP2M0GHSBE NO

CH3H O NNH o Nel 1V 'c) (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1, 2,3, 4-

t et rahydro-pyri m di ne-5- carboxylic ac_i@ [ 2-net hyl - 5-

(3-met hyl- 6- oxo- 6Hpyri dazi n- 1-yl) - phenyl]- am de 448 7.395 28 CH 3 | NO

CH3H Representative compounds in accordance with the methods of the invention are shown in Table 1.
TABLE 1

# Structure Name (Autonom) M+H | pICs,

H
N O
CH
? H | \,\E 4-(4-Fluoro-phenyl)-2-0xo-
1,2,3 4-tetrahydro-
1 H.Cu o) pyrimi.dine—S—carboxylic acid | 386 | 7.46
0 (4,5-dimethoxy-2-methyl-
O
H,C
F
H

phenyl)-amide

c 3
N_O

CH, \( 4-(4-Fluoro-phenyl)-1-

N methyl-2-ox0-1,2,3,4-
tetrahydro-pyrimidine-5-
2 H,C< (0] carboxylic acid (4,5- 400 | 7.385
© dimethoxy-2-methyl-phenyl)-
0]
H,C”

F

amide

pyrimidine-5-carboxylic acid | 406 | 6.763
[2-methyl-5-(5-methyl-1H-
pyrazol-3-yl)-phenyl]-amide

H
N (0]
Y | \(
N NH (R)-4-(4-Fluoro-phenyl)-2-
: 0x0-1,2,3 4-tetrahydro-
o :
AN
\ N
N F
e M

0)

H
N
Ty | Y
N NH (S)-4-(4-Fluoro-phenyl)-2-
0x0-1,2,3 4-tetrahydro-
4 H.Cu 0 pyrimidine-5-carboxylic acid 7.223
0 (4,5-dimethoxy-2-methyl-
e
H,C
F

phenyl)-amide

H
N O
™o Y
N NH (S)-4-(4-Fluoro-phenyl)-2-
0x0-1,2,3 4-tetrahydro-
5 © pyrimidine-5-carboxylic acid | 406 | 7.705
[2-methyl-5-(5-methyl-1H-
SN pyrazol-3-yl)-phenyl]-amide
- :
H

H,C




0O NNH 1.

/' NH No (S)-4-(4-Fluoro-phenyl)-1- nethyl
t et rahydr o- pyri m di ne- 5-

carboxylic ac

Id [2-nethyl -

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

(6- oxo- 1,wodntwdes2pyr azi n2-y1) - phenyl ] - am de 434 6. 815P2%3/BRR{B0/060880 CH
-HL is NNHCI0O o CH O

(R) - 4- Cycl ohexyl
acid [4-chl oro-5-(2-hydroxy-

et hoxy) - 2-

met hyl - pheny1] -

ani de

423 7

- 1- met hyl 2- oxo0-1, 2, 3, 4-tet rahydropyri m di ne-5-carboxylic

262 30

CHI13 N
met hy1- 2-
(2-hydr ox

H3 dl

0XO0-
y- et

6

0O NNH C) CH | ei
1, 2,3, 4- tetrahy N

hoxy) 2-¢ nhyl phe

'3@4(3

yl]-a

rim

-FIuoro phenyl) 1-
di ne-5- carboxylic

St Bigor pgi -

methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-
amide

acid

400

[4-cC

7455

hl or o- 5-

?“”ESH

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(5-methyl-1H-pyrazol-3-yl)-
phenyl]-amide

420

7455

1?”;5“

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

434

7.641

|3
N_ O
CH
v T
~CH
H,C. 0
0
_0
H,C

4-(4-Fluoro-phenyl)-1,3-
dimethyl-2-0x0-1,2,3.4-
tetrahydro-pyrimidine-5-
carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-
amide

414

6.707

10

T

! m§_\1-n

(R)-4-(4-Fluoro-phenyl)-2-
0x0-1,2,3 4-tetrahydro-
pyrimidine-5-carboxylic acid
(4,5-dimethoxy-2-methyl-
phenyl)-amide

386

6.445




- 46 - 31 OH3 | NCH3 HO NNH HNO (S)-4-(4-Fluoro-phenyl)-1-

nmet hyl - 2- oxo-1, 2, 3, 4- tetrahydro-pyrimdine-5- carboxylic acid

(6- met hylw@-20ox023022- di hydr o- qui nol i n-5- y1)-am de 407 @CTHP2@2/0&H38 | NO
CH3H 5 NNH 101 ,NH N (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1, 2, 3, 4-

t et rahydro-pyri m di ne-5- carboxylic ac_i4 [2-nethyl -S-

(3- oxo- 2, 3-di hydr opyri dazi n-4-y1)-phenyTI]- amde 434 7.675 33 CH 13 NO CH3H

0 NNH
(S)-4-(4-Fluoro-phenyl)-1-
NH methyl-2-ox0-1,2,3,4-

11 tetrahydro-pyrimidine-5- 391 6.92
carboxylic acid (6-methyl-
quinolin-5-yl)-amide

4-(4-Fluoro-phenyl)-1-(2-
hydroxy-ethyl)-2-ox0-1,2,3,4-
N H tetrahydro-pyrimidine-5-
12 carboxylic acid (4,5- 4301 6.955
dimethoxy-2-methyl-phenyl)-

amide

4-(4-Fluoro-phenyl)-3-
methyl-2-ox0-1,2,3,4-
tetrahydro-pyrimidine-5-

a carboxylic acid (4,5- 400 | 7.07
dimethoxy-2-methyl-phenyl)-

amide

4-(3-Fluoro-phenyl)-1-
NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
14 carboxylic acid [2-methyl-5- 420 1 7.237
(5-methyl-1H-pyrazol-3-yl)-
phenyl]-amide

| 3
N._.0O

I H | Y (S)-4-(4-Fluoro-phenyl)-1-

N NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
N ° carboxylic acid [2-methyl-5- 420 | 7.85
N\
N
\ !

(4-methyl-pyrazol-1-yl)-
phenyl]-amide




[ N H3CH (S)-4-(3-Fluoro-phenyl)-1- nethyl-2-o0xo0-1, 2, 3, 4-

t et rahydr o- pyri m di ne- 5-
(5- met hylwoHepyra»el - 3-y1) -

NNH Si

t et rahydro- pyri m di ne-5- carboxylic aci
et hyl -qui nolin-6-yl)-amde 419 7.27 35

carboxylic ac
phenyl ]

Id [2-nethyl-5-

4 (5-ethyl-2m

113 CH3HN NNH 0 , N140: 1

-am de 420 6. 97 34 EHTIER2@6iBbOsBH H3CO
(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1, 2, 3, 4-

(S)-4-(4-
car boxyl i
di hydr o- 3

Fl uo
C ac

H-[ 1,

16

r o- phenyl) - 1-¢Haet hyl - 2- ox
i d [ 2-,nmet hyl -N6_04- net hyl
2, 4 v irazi f- 21 y1) - pheny

o-1 ,2,3,4- tetrahydro-p\

- (3)-8-(HF oio-phesl)-1-

| pethyhi’de 465 6. 976 667
0x0-1,2,3 4-tetrahydro-
pyrimidine-5-carboxylic acid
[4-fluoro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl]-
amide

418

yrim

8.035

di ne- 5-

17

Cl

(S)-1-Ethyl-4-(4-fluoro-
phenyl)-2-0x0-1,2,3 4-
tetrahydro-pyrimidine-5-
carboxylic acid [4-chloro-5-
(2-hydroxy-ethoxy)-2-
methyl-phenyl]-amide

7.62

18

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [5-(4,5-
dimethyl-4H-[1,2,4]triazol-3-
yl)-2-methyl-phenyl]-amide

435

7.655

19

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydropyrimidine-5
-carboxylic acid {5-[1-((R)-
2,3-dihydroxy-propyl)-5-
methyl-1H-pyrazol-3-yl]-2-
methyl-phenyl} -amide

494

7.64

20

Cl

(S)-4-Cyclohexyl-1-methyl-2-
0x0-1,2,3 4-tetrahydro-
pyrimidine-5-carboxylic acid
[4-chloro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl]-
amide

423
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car boxyl iwoa0id1g®2[ 1- ((S) - 2- hydr oxy- 3- net hoxy- pr opy1l) PCT/EP2010/060830

5-nmet hyl- 1H pyrazol - 3-y1] - 2- net hyl - phenyl} -am de 508 6.855 37 CH3 | N
CH3H NNH N Ny1.1 N, cH3 (S)-4-(3-Fl uor gy phenyl)-1-40 net hyl-2-oxo-1, 2,3, 4-
t et rahydr o- pyri mi di ne-5- carboxylic aci él [ 2- et hyl - 5-

(4- et hyl|- 3, 5-di oxo 4, 5- GHi hydro-3H— [1, 2,4]triazin-2- yl)4{phenyl]-am de 465

44 38 CH (S)-4-(4-Fluoro-phenyl)-1-

NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-

21 carboxylic acid (2,6- 405 | 7.055
dimethyl-quinolin-5-yI)-
N Z amide
(S)-4-(4-Fluoro-phenyl)-1-

NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-

22 carboxylic acid [2-methyl-5- 448 | 7.94
(2-methyl-3-0x0-2,3-dihydro-
pyridazin-4-yl)-phenyl]-
amide

s
N o

7 \ CH, H | \[4 (S)-4-(4-Fluoro-phenyl)-1-

N\N N NH methyl-2-0x0-1.2,3,4-

tetrahydro-pyrimidine-5-
H
23 0 carboxylic acid [2-methyl-3- 406 | 6.735

F

(2H-pyrazol-3-yl)-phenyl]-
amide

N O

| \|& (S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
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o carboxylic acid {5-[1-((R)-2- 508 | 7.295
hydroxy-3-methoxy-propyl)-
5-methyl-1H-pyrazol-3-yl]-2-
F methyl-phenyl} -amide
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T

24
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H
N | NH | methyl-2-0x0-1,2,3,4-
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0 carboxylic acid {5-[4-(R)-2-
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phenyl}-amide

25 539 | 7.04
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I'SI NNH o Cl

CH3
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0O o \VOH (S)-4-(4-Fluoro-phenyl)-1-
(2-nethoxy-ethy|)-2-ox01,2,3,4-tetrahx%%
[ 4-chl oro-5-(2-hydroxy-

opyri m di ne-5-carboxylic acid
am de 479 7.

366 667 40

CHN

3 H

26

1: 10 NNH 18% NI N, F CH3

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

434

7.7

27

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

448

7.395

28

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(6-0x0-1,6-dihydro-pyrazin-
2-yl)-phenyl]-amide

434

6.815

29

(R)-4-Cyclohexyl-1-methyl-
2-0x0-1,2,3 4-tetrahydro-
pyrimidine-5-carboxylic acid
[4-chloro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl]-
amide

423

7.262

30

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

435

7.695
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am de 434 7
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o NNH o) Nl QHNOH (S) - 4- (

dr o- pyrl
: hyl?lH ndazol

4- Fl uor o- phenyl) 1-

T

met 3 4-
tetrahydro pyrlmldlne 5-
carboxylic acid (6-methyl-2-
0x0-1,2-dihydro-quinolin-5-
yl)-amide

b§§yllc

aci

407

1 [ 1-

6.795

32

%“és

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(3-0x0-2,3-dihydro-
pyridazin-4-yl)-phenyl]-
amide

434

7.675

33

(S)-4-(3-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(5-methyl-1H-pyrazol-3-yl)-
phenyl]-amide

420

6.97

34

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
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methyl-quinolin-6-yl)-amide
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7.27
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(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(4-methyl-3,5-dioxo0-4,5-
dihydro-3H-[1,2,4]triazin-2-
yl)-phenyl]-amide
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6.976
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t et rahydro- pyri m di ne- 5-

48 -

535 42

2-



CH3 I NOCH3H lei NNHOH3 I I. O HONF r (S)-4-(4-Fluoro-phenyl)-1-

nmet hyl - 2- oxo-1, 2, 3, 4- tetrahydro-pyrimdine-5- carboxylic acid

{5-[ 2- (( Rvo2e11mes9exy- 3- met hoxy- propyl) - PCT/EP2010/060830
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methyl-2-0x0-1,2,3,4-
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hydroxy-3-methoxy-propyl)-
5-methyl-1H-pyrazol-3-yl]-2-
methyl-phenyl} -amide

- phe

508

nyl ] -
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37
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CH

(S)-4-(3-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(4-methyl-3,5-dioxo0-4,5-
dihydro-3H-[1,2,4]triazin-2-
yl)-phenyl]-amide

465

7.44
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(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [5-(2-cthyl-3-
0x0-2,3-dihydro-pyridazin-4-
yl)-2-methyl-phenyl]-amide

462

7.845
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HSC\O/\

Cl

(S)-4-(4-Fluoro-phenyl)-1-
(2-methoxy-ethyl)-2-oxo-
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[4-chloro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl]-
amide

479
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N NH
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(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(1-methyl-6-0x0-1,6-dihydro-
pyridazin-3-yl)-phenyl]-
amide

478

7.14

am de



7.265 45 CH 13 BrN NH 1: 101 el (S)-4-(4-Fluoro-phenyl)-1-
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am de

41
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(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(6-0x0-1,6-dihydro-
pyridazin-3-yl)-phenyl]-
amide

434

7.535
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N NH
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L f
CH

] 3

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

424

7.84

43

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid {5-[2-((R)-2-
hydroxy-3-methoxy-propyl)-
3-0x0-2,3-dihydro-pyridazin-
4-yl]-2-methyl-phenyl} -
amide

522

7.525

44

(S)-4-(3-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(2-methyl-3-0x0-2,3-dihydro-
pyridazin-4-yl)-phenyl]-
amide

448

7.265

45

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-bromo-5-
(2-oxo-pyrrolidin-1-yl)-
phenyl]-amide

489

6.86
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(5- met hylweR2ondazsk- 6-y1) - ami de 380 7.74 48 CH |1 3 CH, Ny®@CTHPDINGI060s3®1 yNH O
(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-o0xo0-1,2,3,4- tetrahydro-pyrimdine-5 -
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(S)-4-(4-Fluoro-phenyl)-1-
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tetrahydro-pyrimidine-5-
46 carboxylic acid (1,5- 394 1 7915
dimethyl-1H-indazol-6-yl)-
N—N

amide

(S)-4-(4-Fluoro-phenyl)-1-
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yl)-2-methyl-phenyl]-amide
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N O
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+ 0 carboxylic acid [2-methyl-5- 434 | 6.98
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CH,
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N
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CH
N
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F

= CH
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CIIH
N O
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| 0x0-1,2-dihydro-isoquinolin-
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CH, F
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N” CH,
CH
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hydroxy-ethyl)-1-oxo0-1,2-
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OH F
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N O
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(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1,2,3,4- tetrahydro-pyrimdine-5 -
carboxylic acid (2-methyl-1 - oxo-1 ,2-di hydro- isoquinolinb5 -yl)-am de 407
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[ 2-met hyl -5- (2- met hy1- 3- oxo- 2, 3-di hyd 5ipyrl dazi n-4-yl)-phenyl] - am de 472
6.47 53 O ClL_ H3 N NH 0o S N OH (S)-4-(4-Fl uoro-phenyl)-1-

1
) -

3

nmet hyl - 2-joxo-|1, 2, 3, 4- tet r%ydro pyrim dine-5 - carboxyli¢ acid [2-(2-
hydr oxy- et hyl|) - 1- gﬁo 1 2 9dro [ soqw§39‘I_64_r%-1u50-r(}{llﬂlen};l)_ﬁm de

NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [5-(2,6-dioxo-
3,6-dihydro-2 H-pyrimidin-1-
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S)-4-(4-Fluoro-phenyl)-1-
NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5- 7.39
58 carboxylic acid (1- 465 5
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methyl-1H-indazol-6-yl)-
amide

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5- 777
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60 carboxylic acid [2-methyl-5- 447 | 8.26
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[ 2- met hylwB-20(12103920- 2H pyridin-1 -y1l)- phenyl] -am de #83/EP2@68630 CH | 3
CHN, H NNHO NI NF O.,CH 3 (S)-4-(4-Fluoro-phenyl)-1 -
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L methyl-2-0x0-1,2,3,4-
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N O
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N CH,
TABLE 1
Synthesis

Compounds of the present invention can be made by a variety of methods depicted in the illustrative
synthetic reaction schemes shown and described below.

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

10 Organic Reactions, Wiley & Sons: New York, 1991, Volumes 1-40. The following synthetic reaction
schemes are merely illustrative of some methods by which the compounds of the present invention
can be synthesized, and various modifications to these synthetic reaction schemes can be made and
will be suggested to one skilled in the art having referred to the disclosure contained in this
Application.

15 The starting materials and the intermediates of the synthetic reaction schemes can be isolated and

purified if desired using conventional techniques, including but not limited to, filtration, distillation,



H O NNH Cl1. oOH

1- Met hyl- 2- oxo- 4- phenyl 1, 2, 3, 4-t et rahydr opyri m di ne-5-carboxylic acid

[ 4- chl or owB-202/hy3eoxy- et hoxy) - 2- met hyl - phenyl ] - am deP¢I/EP201826@B363 CH 13
CH3NyO cl O NNH el / (S)-4-(4-Fluoro-phenyl)-1- methyl-2-oxo-1, 2, 3, 4-
tetrahydro-pyri m di ne-5- carboxylic acig [4-chloro-2-

met hy1- 5- ( 6- oxo- 6Hpyri dazi n-1-y1)-phenyl]- anide 469 7.28 5 64 CH |3 CH3HN
0 NNH , Nedrysiliizghiongchremampgraphp-apheanyikg. -Shich mrateimd ca@ boshgrattedzed usjng conventional

t et rahydr g-pyr.i msdi,ne-5- ' hd, [ 5- (4- et hyl -

3, 5- di oxo%%-“%f%%?&%ﬁ[%%&%bik’%??a?\?%?'yl) - 2-met hyl pheny1] - ani de 479 7.78

Unless specified to the contrary, the reactions described herein preferably are conducted under an
inert atmosphere at atmospheric pressure at a reaction temperature range of from about -78 °C to

5 about 150 °C, more preferably from about 0 °C to about 125 °C, and most preferably and
conveniently at about room (or ambient) temperature, ¢.g., about 20 °C.
Scheme A below illustrates one synthetic procedure usable to prepare specific compounds of formula
I, wherein R is lower alkyl and may be the same or different upon each occurence, and p, R® R’, R,

R’, R'" and R'" are as defined herein.
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R® R RS R10O .
eI Lo R")
10 I
SCHEME A

In step 1 of Scheme A, a Bignelli-type reaction is carried out by reaction of alkoxy acrylate a,
benzaldehyde b and urea c, to afford pyrimidone ester compound d. The reaction of step 1 may be
under polar aprotic solvent conditions and in the presence of a catalyst such as Si0,-NaHSO,.

15 Instep 2, ester compound d is hydrolized to the corresponding pyrimidone acid compound e. The
reaction of step 2 may occur, for example, in the presence of base under polar protic solvent
conditions.

An amide coupling reaction in step 3 between pyrimidone acid e and aniline compound f yields
pyrimidone amide compound II, which is a compound of formula I in accordance with the invention.

20  The reaction of step 3 may be facilitated by formation of the acid chloride (not shown) of compound ¢
prior to reaction with aniline f. In other embodiments the amide coupling of step 3 may be achieved
in the presence of a EDCI, HATU, BOP, PyBOP or other amide coupling reagent.

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 alkylation of amide compound II may be

25  carried out to introduce groups R* and R® other than hydrogen. Selective deuteration and/or tritiation
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pharmacokinetic properties of the compounds, as will be readily apparent to those skilled in the art.
Specific details for producing compounds of the invention are described in the Examples section

below.

Utility
The compounds 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 lupus erythematosus and juvenile

10  arthritis, osteoarthritis, gouty arthritis and other arthritic conditions. The subject compounds would be
useful for the treatment of pulmonary disorders or lung inflammation, including adult respiratory
distress syndrome, pulmonary sarcoidosis, asthma, silicosis, and chronic pulmonary inflammatory
disease.
The compounds of the invention are also expected to find utility as analgesics in the treatment of

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

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

25 Trritable Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic and other biliary
disorders, renal colic, diarrhea-dominant IBS, pain associated with GI distension, and the like.
The compounds of the invention are also useful for the treatment of muscular sclerosis and diabetes.
The compounds of the invention further are useful in the treatment of memory disorders such as
Alzheimer's disease, and the enhancement of cognitive memory.

30 Administration and Pharmaceutical Composition

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

35 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
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health of the subject, the potency of the compound used, the route and form of administration, the
indication towards which the administration is directed, and the preferences and experience of the
5 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 disease.
Compounds of the invention may be administered as pharmaceutical formulations including those

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

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

20 commensurate with the intended daily dosage range to be employed. The pharmaceutical
compositions may be employed as solids, such as tablets or filled capsules, semisolids, powders,
sustained release formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled
capsules for oral use; or in the form of suppositories for rectal or vaginal administration; or in the
form of sterile injectable solutions for parenteral use. Formulations containing about one (1)

25  milligram of active ingredient or, more broadly, about 0.01 to about one hundred (100) milligrams,
per tablet, are accordingly suitable representative unit dosage forms.
The compounds of the invention may be formulated in a wide variety of oral administration dosage
forms. The pharmaceutical compositions and dosage forms may comprise a compound or compounds
of the present invention or pharmaceutically acceptable salts thereof as the active component. The

30 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, the carrier generally is a finely divided solid which is a mixture with the finely divided

35 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
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compound. Suitable carriers include but are not limited to magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term “preparation” is

5 intended to include the formulation of the active compound with encapsulating material as carrier,
providing a capsule in which the active component, with or without carriers, is surrounded by a carrier,
which is in association with it. Similarly, cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges may be as solid forms suitable for oral administration.
Other forms suitable for oral administration include liquid form preparations including emulsions,

10 syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form preparations which are intended
to be converted shortly before use to liquid form preparations. Emulsions may be prepared in
solutions, for example, in aqueous propylene glycol solutions or may contain emulsifying agents, for
example, such as lecithin, sorbitan monooleate, or acacia. Aqueous solutions can be prepared by
dissolving the active component in water and adding suitable colorants, flavors, stabilizers, and

15 thickening agents. Aqueous suspensions can be prepared by dispersing the finely divided active
component in water with viscous material, such as natural or synthetic gums, resins, methylcellulose,
sodium carboxymethylcellulose, and other well known suspending agents. Solid form preparations
include solutions, suspensions, and emulsions, and may contain, in addition to the active component,
colorants, flavors, stabilizers, bufters, artificial and natural sweeteners, dispersants, thickeners,

20  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 with an added
preservative. The compositions may take such forms as suspensions, solutions, or emulsions in oily

25 oraqueous vehicles, for example solutions in aqueous polyethylene glycol. Examples of oily or
nonaqueous carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may contain
formulatory agents such as preserving, wetting, emulsifying or suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may be in powder form, obtained by aseptic

30 isolation of sterile solid or by lyophilization from solution for constitution before use with a suitable
vehicle, e.g., sterile, pyrogen-free water.

The compounds of the invention may be formulated for topical administration to the epidermis as
ointments, creams or lotions, or as a transdermal patch. Ointments and creams may, for example, be
formulated with an aqueous or oily base with the addition of suitable thickening and/or gelling agents.

35 Lotions may be formulated with an aqueous or oily base and will in general also containing one or

more emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening agents,
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I or coloring agents. Formulations suitable for topical administration in the mouth include lozenges
comprising active agents in a flavored base, usually sucrose and acacia or tragacanth; pastilles
comprising the active ingredient in an inert base such as gelatine and glycerine or sucrose and acacia;
and mouthwashes comprising the active ingredient in a suitable liquid carrier.

5  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 homogencous mixture
is then poured into convenient sized molds, allowed to cool, and to solidify.

The compounds of the invention may be formulated for vaginal administration. Pessaries, tampons,
10  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 suspensions are
applied directly to the nasal cavity by conventional means, for example, with a dropper, pipette or
spray. The formulations may be provided in a single or multidose form. In the latter case of a
15  dropper or pipette, this may be achieved by the patient administering an appropriate, predetermined
volume of the solution or suspension. In the case of a spray, this may be achieved for example by
means of a metering atomizing spray pump.
The compounds of the invention may be formulated for aerosol administration, particularly to the
respiratory tract and including intranasal administration. The compound will generally have a small
20  particle size for example of the order of five (5) microns or less. Such a particle size may be obtained
by means known in the art, for example by micronization. The active ingredient is provided in a
pressurized pack with a suitable propellant such as a chlorofluorocarbon (CFC), for example,
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or carbon dioxide or
other suitable gas. The aerosol may conveniently also contain a surfactant such as lecithin. The dose
25  of drug may be controlled by a metered valve. Alternatively the active ingredients may be provided
in a form of a dry powder, for example a powder mix of the compound in a suitable powder base such
as lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine
(PVP). The powder carrier will form a gel in the nasal cavity. The powder composition may be
presented in unit dose form for example in capsules or cartridges of e.g., gelatine or blister packs from
30  which the powder may be administered by means of an inhaler.
When desired, formulations can be prepared with enteric coatings adapted for sustained or controlled
release administration of the active ingredient. For example, the compounds of the present invention
can be formulated in transdermal or subcutancous drug delivery devices. These delivery systems are
advantageous when sustained release of the compound is necessary and when patient compliance with
35 atreatment 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 penctration
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inserted subcutancously into the subdermal layer by surgery or injection. The subdermal implants
encapsulate the compound in a lipid soluble membrane, ¢.g., silicone rubber, or a biodegradable
polymer, ¢.g., polylactic acid.

5  The pharmaceutical preparations are preferably in unit dosage forms. In such form, the preparation is
subdivided into unit doses containing appropriate quantities of the active component. The unit dosage
form can be a packaged preparation, the package containing discrete quantities of preparation, such as
packeted tablets, capsules, and powders in vials or 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

10  packaged form.
Other suitable pharmaceutical carriers and their formulations are described in Remington. The Science
and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing Company, 19th edition,
Easton, Pennsylvania. Representative pharmaceutical formulations containing a compound of the
present invention are described below.

15 EXAMPLES
The following preparations and examples are given to enable those skilled in the art to more clearly
understand and to practice the present invention. They should not be considered as 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

20  (°C). Tt should be appreciated that the reaction which produces the indicated and/or the desired
product may not necessarily result directly from the combination of two reagents which were initially
added, i.c., there may be one or more intermediates which are produced in the mixture which
ultimately leads to the formation of the indicated and/or the desired product. The following

abbreviations may be used in the Preparations and Examples.

25 ABBREVIATIONS
BETBDMS 2-bromoethoxy tertbutyldimethylsilane
DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene
DCM dichloromethane/methylene chloride
DIPEA diisopropyl ethylamine (Hunig’s base)
30 DME 1,2-dimethoxyethane (glyme)
DMF N,N-dimethylformamide
DMFDMA N,N-dimethylformamide dimethyl acetal
DMSO dimethyl sulfoxide
DMAP 4-dimethylaminopyridine
35 dppf 1,1’-Bis(diphenylphosphino)ferrocene
EDCI 1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide
EtOAc ethyl acetate
EtOH ethanol
gc gas chromatography
40 HATU O-(7-Azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium

hexafluorophosphate
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tetrahydro-pyri mdine-5- carboxylic acid [4-fluoro-2- nethyl-5-(1 -nmethyl-6
-o0xo0l , 6 woi2bmdnesopyri di n-3 -yl)- phenyl]-am de 465 77 PCHIH2M006@33N | CH3
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HMPA hexamethylphosphoramide
HOAc acetic acid
HOBt N-Hydroxybenzotriazole
hplc high performance liquid chromatography
5 IPA isopropanol
IPBAPE isopropenylboronic acid pinacol ester
mCPBA m-chloroperbenzoic acid
MeCN acetonitrile
NMM N-methyl morpholine
10 NMP N-methyl pyrrolidinone
Pd,(dba); Tris(dibenzylidencacetone)dipalladium(0)
TBAF tetra-n-butyl ammonium fluoride
tBDMSIC1 tert-butyl-dimethylsilyl chloride
TEA triethylamine
15 THF tetrahydrofuran
LDA lithium diisopropylamine
TBDMS tert-butyl dimethylsilyl chloride
TLC thin layer chromatography
Xantphos 4,5-bis(diphenylphosphino)-9,9-dimethyl-xanthene
20 Preparation 1

(R) and (S) 4-(4-Fluoro-phenyl)-2-0x0-1.2.3 4-tetrahydro-pyrimidine-5-carboxvlic acid

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

Hacj Ho .0 H o
0 H,N.__O Step 1 | Y
[ . Y — (o NH
(O NH, SiO,-NaHSO, CH, &
o F

CH,

H H F
" "
step2 o N _ww sep3 o Mk HO
F F F

SCHEME B
25 Step 1 4-(4-Fluoro-phenyl)-2-0x0-1.2.3.4-tetrahydro-pyrimidine-5-carboxvlic acid ethyl ester

4-(4-Fluoro-phenyl)-2-o0x0-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester was prepared
using the Biginelli reaction following the procedure reported in WO 2007/101213). Briefly, to a
solution of p-fluorobenzaldehyde (7.5 mL) in 200 mL acetonitrile was added ethyl 3-ethoxyacrylate
(10.7 mL), urea (5.0 g) and freshly dried SiO,-NaHSO, (3.7 g). The solution was heated at reflux

30  forl8 hours, then cooled and poured into ice water. The precipitate was recovered by filtration and
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manner of administration is generally oral using a convenient daily dosage
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polylactic acid. 5 The pharnaceutical preparations are preferably in unit
dosage forns. In such form the preparation is subdivided into unit doses
cont ai ning appropriate quantities of the active conponent. The unit dosage
formcan be a packaged preparation, the package containing discrete
guantities of preparation, such as packeted tablets, capsules, and powders
in vials or anpoules. Also, the unit dosage formcan be a capsule, tablet,
cachet, or lozenge itself, or it can be the appropriate nunber of any of
these in 10 packaged form Oher suitable pharmaceutical carriers and their
formul ations are described in Remi ngton: The Science and Practice of

Phar macy 1995, edited by EE W Mrtin, Mack Publishing Conpany, 19th
edition, Easton, Pennsylvania. Representative pharmaceutical formulations
contai ning a conpound of the present invention are described bel ow
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SCHEME D
5 Stepl 5-Amino-2-chloro-phenol

To a solution of 2-chloro-5-nitrophenol (20.0 g, 115.2 mmol) in ethanol (150 ml) and water (150 ml)
was added iron powder (32.2 g, 576.2 mmol) and ammonium chloride (32.1 g, 599.3 mmol). The
mixture was heated at reflux for two hours, then cooled to room temperature and filtered. The filtrate
was concentrated to dryness under reduced pressure. Purification of the residue by flash

10  chromatography (hex:EtOAc/9:1) gave 5-amino-2-chloro-phenol (15.85g, 96%) as a white solid.
Step 2 5-Amino-4-bromo-2-chloro-phenol

To a solution of 5-amino-2-chloro-phenol (15.85 g,110.4 mmol) in dichloromethane (300 ml) and
MeOH (150 ml) was added tetrabutylammonium tribromide (58.6 g, 121.4 mmol). The mixture was
stirred at room temperature for 20 minutes, and then was partitioned between saturated aqueous

15 Na,SO;and Et,O. The organic layer was separated, washed with water and brine, dried over MgSOy,
filtered and concentrated to dryness under reduced pressure. Purification of the residue by flash
chromatography (hex:EtOAc/7:3) gave 5-amino-4-bromo-2-chloro-phenol (4.38g, 18%) as a white
solid.
Step 3 2-Bromo-5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-phenylamine

20 To a solution of 5-amino-4-bromo-2-chloro-phenol (0.338 g, 1.52 mmol) in NMP (5 ml) was added

cesium carbonate (0.644 g, 1.97 mmol), sodium iodide (0.228 g, 1.52 mmol) and 2-bromocthoxy
tertbutyldimethylsilane (0.424 g, 1.97 mmol). The mixture was heated to 100° C for two hours, then
cooled to room temperature. Water was added and the mixture was extracted with EtOAc. The
combined organic extracts were washed with water and brine, dried over MgSO,, filtered and

25  concentrated to dryness under reduced pressure. Purification of the residue by flash chromatography
(hex:EtOAc/8:2) gave 2-bromo-5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-phenylamine
(0.505g, 78%) as a white solid.
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10 from EtOAc gave 2.35 g of 5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-2-methyl-

phenylamine as white crystals.
Similarly prepared was 5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-fluoro-2-methyl-phenylamine.

Preparation 5
3-(5-Amino-2-fluoro-4-methyl-phenyl)-5-methyl-pyrazole-1-carboxvlic acid benzyl ester

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

Step 1 1-(2-Fluoro-4-methyl-5nitro-phenyl)-ethanone

Copper (II) nitrate (3.175 g) was added portion wise to a room temperature solution of 1-(2-fluoro-4-
20  methyl-phenyl)-ethanone (2.74 g) in chloroform (30 ml) and Trifluoroacetic 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-
Snitro-phenyl)-ethanone as a reddish oil, which was used directly without further purification.

25 Step 2  1-(5-Amino-2-fluoro-4-methyl-phenyl)-ethanone
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g al(‘ 3 Oxyluloégo Iagkrl]yép%lé/q% Rk g)e\%z/a]s' -aiﬁg in one portlgn tz(l) atOe’tCrsgl ty 10n 0(% 1 (X re.ulnlrrrllo 2| u%EO 4-

4- (4-f | uomenhphasyl))ethhndie { heb-g2 aravquP 203nd) -t EHF aloyly. OFhR YdattitnGhhit@reSvas

car boxyl i parati R) and (9),

e Ao F uor iy Rperas Tor 5 s, PR R Bl e G Ebboxyl i ¢ aci d
Racemil® chromatography" 0 to 30% EtOAc in hexanes gave (5-Acetyl-4-fluoro-2-methyl-phenyl)-carbamic
4-(4-fluoro 4- tetrahydro pyri m di ne-5-carboxylic acid
was chronagggrggﬁh%mr%qgﬁyﬁa tﬁ&ﬁ k 0 (Regls Technologles) chlral 30 mMm
supercri t stea droeAme @ fragy 53 -2 Hedd0de acgLig IR

L/ m nut e, I I ] fdrst
fraction angﬁ%d&{sﬁ%\&% ﬂugl% ﬂ{ﬂéhﬁ pltf)%g'l) Ca%%lcg?ﬁ e?goﬁln%gtgsgeg 31@ ?[lélcll |10n

Pr epar at i ¢gmethoxy-cthyl)-dimethyl- amlne (653 mg) in DMF (2 ml) was heated at 90°C for 3 hours, then

(4 Fgugér?gre@gb?la&h)en;lpem}éns%rvgm%Qreﬁmaed%méert@hse%y@{u@e R chéHedlinRra- car boxy!

FI uor o- phérglyyd ip amigpieef BPEL G5 sicnd THF S wht Ebe abier sass9elehP di'Gend- car boxyl i
c acid Zﬁlﬁﬁﬁm§Mﬁﬁ£@@hﬁ,ﬂ@ﬂ@%ﬁﬁﬁﬁaﬂﬁ%@nmﬂm%Qh§mﬂ£@§ﬁﬁ@hmﬁﬂuh%nﬂﬂ&ﬁ&ﬁﬁg in
Scheme C. =~ WD 2011/ 012592PCT/ EP2010/ 060830 SCHENMNE C

4- ( 4- FI uohen 9ReHiatd upderaedygerpoesgies - e sesslug wasdpupifie Ry %asbﬁ}lfri’lﬁ‘iteﬁrﬂ%‘YS@é%r boxy!
ic acid eid%/EtOE@Sﬁ Bdxanes) to give 370 mg of [4-fluoro-2-methyl-5-(5-methyl-1H-pyrazol-3-yl)-phenyl]-
4-(4- huor en%l%-é OXO- 1,2,3,4-tetrahydro-pyrimdine-5-carboxylic acid
et hyl sﬂ@FaF%”ﬁ,t Bty Si¥par ation 1), CsO®B (7.5 g) was added to 50 ni_,

of DM, f skl pwedshait-Biddtycirbodylamlino-2 - Mikveo-tanmethiyl-ghewd 55 -heay et 1-afraol-f-or 18

hour s, theg cqpleg!to £09n1tenperature and poured into ice water. The
resultin L recovered by filtration and air-dried to give 5.6
g of 4- (4Bénzyidri@efoheny(1)4 ibg) i added dropwise to a room temperature solution of [4-fluro-2-

net hyl - 2- tr r i e ter.
i ar Ly i A A R TR G AR o i e,
142- (QértmbuTthuhMEMhyh@mmmnym@wmﬁnenh@1Pxﬂw@4mmnmmﬂ@%phewy&mﬁ@a@do 1, 2,3,
&t ety ahy@diRoR¥hd M Afe BrfAl BRX k! Gpafikdlafh il sE5 ! flerctaRd REERRLE inder

4- ( 4- Fl uoiedncphiepspiry-"Flagh dhrameatdgyaphy'-of she repidpe @) t4.29% £ Qehs/id hexapsp) gave dl e 5- car b
oxylic ackd. %5&% BbeﬁﬁBﬁfylammo 2-fluoro-4-meth lphenyl) 5-methyl-2H-pyrazole-1-carboxylic

4- (4- FIuoro-pheny ) -"1-net hyl- 2- oxo- 1, § - t'etrahydr o- pyri m di ne- 5- car boxyl
ic acid etdyiengddy aaviptegoliq. 6 mol ) mas di ssolved in 10 nL DVF and cool ed

to 0. 3pot agss UM BexmnEd AvbidisshdiRa g yl)-8-dichyl-fyiFo-1 @er&vﬁi\éctd%mn@ter
sol ution) was added and the reaction mxture was stirred at O for

mi nut es.  CHIFtEYosy@bonyjamangriingrogaucthykahapyinandihe 2Hinytegele | wagoxytiy %R}\%d to
warmto rieaml E@ﬁwmoaﬁg) f@s aebg2@tcdtubifg T PAChALHS). follRengSd prodeiite w@epmour ed

into cold aqu s pH. 2. buf d wth et ace rgani c
| Byer vas @t a S sy kB el BT wE-e SulERst B 0Tl The
resi due wag) ashmaiatotigr aphed in 0-30% et hyl acetate/ hexane to yield 700 ny
of 4- gg fl uoro- phenyl)
1, 3-di'ret hy1- 2- oxo- 1, 2, 3, 4-tetrahyd di ne-5-car boxylic acid ethyl
est er. Step 3 2-Methyl-5-(5-methyl-2H-pyrazol-3-yl)-phenylamine

4- (4- Fl uor o- phenyl) - 1- met hy1- 2- oxo- 12, 3, 4-t et r ahydr o- pyri m di ne- 5- car boxyl i
c acid

Preparation 6
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-4- (4- Fl uor o- phenyl) -1, 3-di net hyl- 2-oxo- 1, 2, 3, 4-t et rahydr o- pyri m di ne-5-car
boxyl i c awDaoEtthgiozester (700 ng) was dissolved in a m PCUMEP2@0/02B30mL

met hanol and 6 nL 10% aqueous NaCH and heated at 45 for 3 hours. The
reaction m xture was cooled to roomtenperature and acidified with conc.
HC1. The resulting precipitate and coll'écted by filtration and air-dried to
gi ve 4- ( 4TiRIspghatic preeeipie)usdd in Bris preparation is outlined in Scheme F.

net hyl - 2- oxo-1, 2, 3, 4-t et rahydr o- pyri m di neciy- carboxylic aci @u,

4- (4-Fl uor o- phenyh) 1- net hyl- 2 oxo-1, 2, 3, 4} t'etr ahydro pyrlnldlnﬁ 5 car boxyl
ic acid ethyl estler from im (idroﬁﬁiéd 0

4- (4-fl uoro-phe -trahydggeyrl
c acid. The
4- (4-fl uoro-phen
c acid was separated into en nt r
and 10 (R) enagt’ orer wer e $gyNH,ated us
Example 1. Simlarly, hydrolysis of
1-[2-(tert-butyl -di nethyl -sil anyl oxy) - e{hyl] 4- (4- f1 uor & phenyl) 2-oxol, 2, 3
, 4-t et rahydr o- pyrlnldlne 5- carboxyllcs@@EME@thyl ester afforded

4- (4-f1uoro-ph | 2-

hydr oxy- e¥f % 2! PAI98 di ne- 5- car boxyl i ¢ aci d.
Pr epar at i 88oldkion of 1-(4- methyl 3 mtro -phenyl)-ethanone and (1,1- dlmethoxy cthyl)-dimethyl- amlne in

154- (4-Fl 2,3, 4-tetrahy rimd - car box
Jie aci doNEEDRHal SEC B okt e SOUF o s R ot PR | n
Schene D. reducecﬁ@HEME ald the residft @y dissdiv{ddin a Inittuio bOEHOKERY ih))-a2d THR & 1111) Plicop
.?.)(;ygets 2|y Llﬂx(t)drr]e \éﬁs cbcl)llecl t((a)tOr %hyn% dlgylrrle! hrydr% er@ m$) at ‘%rle?acs))a(lé(cleld CThZeOml?it(I:lre was st I?I}led ester
4- (4-f | uofoo! @livarsyak Joo@d-tomeratyrd tign Jercatmaat yatteorepyed piegime The eaddsovay| | ¢ aci d

et hyl ,gst h o ¢k Rio 3 t hi

oDy R Pl bhr?]E‘Zt , i th B0k 0 Ahn et o %dgo‘!tJS A ar oc
under ar gmﬁhxdﬁﬁntscpﬂ@né) 1 Hipgrar daastai yohowishep lid, evhih svas tecy stalty z§dorond BtOdicriut es,

and then Z-1¢4 pefbshlvdcet hyoxymet hyl chloride (SEMC1, 0.137 nL, 0.78 25
nmol ) masggddeggd% seeat 0 C The m xture was allowed to reach rt and
was stirre deﬂ- -(S-mpgth e pienEmpme 0/ 060830 - 66 - Sat urat ed

aqueous N Mﬂe&@ls mﬁetﬁﬁge&r@ nmeﬁm@ M5 EHLOAES AdmwhdidnaetidlnAcet at e,

The conbi ned oOrganic extrac?g wer e washed brine, dried under
Na2SO4? filPYepnegtivaid cabpe Bt addtdedhe QIX&F‘S‘/W%%%“’JG% &b@r%&é@ﬁomfg@mﬂ%ﬁr
Puri fi catpaBBorrestireror 66d R abjohli@siera60é. Uik n{ifiexanefirdkhydnd acelmkewgr adi ent)

gave .

4- ( 4- f 1 uoToBPRUF AP TeBREPIESH B SRitet Mg iof arude Zmothylae (et o pyrreididne- 5-
5 car boxyplesylagihdasatvihtk s@ilt elic dansdiireGlly WishoutHir€idr purification.

24- (4- Fl uor o- phenyl) - 3- net hy1- 2- oxo- 1- propoxynet hyl -1, 2, 3, 4-t et rahydr o- pyri
m di ne-5- carboxylic acid ethyl ester To a solution of

4- (4- BEDuor o- phenyl) - 2- ox0- 1- pr opoxyPmpimgtied7 2, 3, 4- t et rahydr o- pyri m di ne- 5-

carboxyl ic f;Zdt tlg' tll 1 stdni l%x n%tm h) L1 T3HF &3 2 hen added
potaSS|un1%%—Le&ane¥%ﬁﬁﬂr§?raz%néB%%u@éEn%4%f—f%?%ﬁ%u%ﬁe—sgﬁhPro%——B—46

mol ) at TheGyniindie profedurcisal inihit jueperawarsis setlingdedSdhome ¢. h at 0 C. Met hyl

i odi de (0.23 nL of ZQLsqutlon in tert-butyl nethyl ether) aas added at O
C, and the m xture was®stirred at 0 C ovérhi ght. Satungted hgueous NI - 14C1
was added, and NRe w th ethyl acdel aye

organi c Iayers wer 5 ¢d under Na2504
concentrated to drymess . i
resi due by flash col ym (ﬁ@M&ﬁe/ethyl aCrtate dgid&di ent) gav-
4- (4-f 1 uoro- phenyl pt hy1- 2- N7
0xo- | - propoxynet hyl , 3, 4-tetrahydro- Q 7i mi di ne- 5- car bo
ester (143 ng, 91 9 P 3 wpmsio” NV tBDMSIO

4- (4- Fl uor o- phenyl) - 3 mefhyl- 2- oxo- 12, 3, 4- té%rahydro pyrlnldlne 5-carboxyl i
c acid ethyl ester TetrabutylannDnlungdﬁymgtﬂe (2.1 nL of 1IMsolution in
THF, 2 1 mmol) was added to 4-(4-fluoro-

Nst fraction, @ .h[D] = +142.1
3-/he procedure of—Step 3 of

c acid ethyl



20

phenyl) - 3- net hy1l- 2- oxo- 1- propoxynet hyl - 1, 2, 3, 4-t et rahydr o- pyri m di ne-5-carb
oxylic acwo 2etigbssester (140 ng, 0.34 nmol) under Ar. TIRETPA1006033@S
heated at 65 C overni ght, then cooled. HCL (2N aqueous sol ution) was added
and the m xture was extracted with diethyl ether. The conbined extracts
were washed with water and brine, dried on Na2504, filtered, and

concent r atem! t ol -(Prijaneldutylidnniethylss daylond -cthyl Ssmethy]l-3Rgmicthyb anitmphenyDfiHas h
colum ( ape/ ethyl acetate gradient) gave 4-(4-fluoro- 25

phenyl ) - 3-nmethyl- 2- oxo-1, 2, 3, 4-t et rahydr o- pyri m di ne-5-carboxylic acid

et hyl est A pol(ltg)g oﬁﬁ-,l\/leglyl—%é}—mg@glpﬁ -mitro-phenyl)-1H-pyrazole, tert-butyl-dimethylsilyl bromide,

fé( géiFl uoEQcehaiNal mINElAYHkaR1 A% Qnidro Ravd Ferd &1 6ROYSN AoRy Sdahdlichgzdro car boxyl

d . . . . .
4- (4- FPuoieem TSy SChpespp npstyeray dijutes with RO AgyAdhed Y Fiifr 819PnS- car boxyl
ic acid et oR8NESONRHCY, dhOtdnéRthatt Ohddevit ided & sk ODRA R e Qs SikiBRl B Of
Preparati g ive -(4-fluoro-pheny

2t f 1) - 3- met hy 1- 2- .
oxor s 5. 5 s et b 50 i 0 o e B e O LR T I BT A4 5 2.
ter é - Bu 1s*il_dli1ym<tyhctﬁ‘le]—S%Ieﬁlbll_—D(@mahﬁBt-tgtréLphehﬂ)ﬂlﬂ{@fﬂaﬂﬂe akhe oB yat hetcoaipsdoicedur e
use In tni reparati on | out! | n e ..
2011/ o125@2@6%/@@‘6?%‘#@%16@é?i‘yy'etlé>?‘ﬂ-§'me{hy's§ﬁ1réﬁ}%ﬁﬁgsn“§%nﬂ)'1H'pyraz"le asa

15- AnilfAo-@inohjroduos: phenol To a sol ution of 2-chloro-5-nitrophenol (20.0 g,

115 2 mmob), b1 et hanol, 450, il 200, Ma e, (150,11 s, Addad o g g, povder
(32.2 g, . T . ) . .~ The
m xt ur e welenyigaihed at reflux for two hours, then cooled to roomtenperature

and filte The . I

pressur e, P Rag b A% SRR R Y ST RS RO

(hex: Et 0Awg9vas fisgpdned ibethanplaod Dallfilior b phandivaled SarB®gvas 9éBRl. Blee mixingy was

sol i d 15 St &Bjcé o bAShAGe l@dfo%éng{mf wiaGrh IR b%%r R hBurs A rbdrh f%ﬁlp&fature. The
5-an1no-2-chloro- henol” (I5.85 g,110 4 ol ) 1 n dichloronethane (300 m)
and MeOH Pik8Ee Yids)filigrgd andibieditrpte teagnuespiraiphdpiupduesd 5esois weiessdssSgl-[221. 4
nol ) . Th@er@ﬁ%ﬁ%ﬁetﬁ‘ﬁ%ilzﬁﬁzioﬁ)%yﬂ%-rﬁ&ﬁ)}mIWBI@-ﬁgﬁqﬁ&l{ng&n%ﬁlﬁE 8Sa wigd then
was partitioned between saturated aquequs 15 Na2503 and Et 20. The organic

| ayer wasSoSeparchres useduersy Wik euwh uaererrits3tohr i ne, dried over M504,
filtered and concentrated to dryness under reduced pressure. Purification
of the residue by flash chromatograph hex; Et 0Ac/ 7: 3) gave
5-ani§8-4-bronn-2-chloro-phenol (4?§§é?&¥%5§ as a white solid. Step

32- Bronp- 542- (t ert - but yl -2divieseilsyU-sdttyvapyth-oxy yhehbgkyined- chl or o- phenyl am ne
20 To a splution of 5-am na-4-brono-.2-chl oro-. nol ..(0.338 g, 1.52 nmol ) in
e (s B ios LRI B bR E OB SRR u 1Y iodi um §odi de
(0.228 g, 1.52 mol) and 2-bronoet hoxy teckbutyl di methylsildte (0.424 g,
1.97 mol ). The gpxtule was Rgated t@oloo C for stepo hows en cooled to
roomtenperature. Nt was—added ,and tHE M xt ue—was ext rf ﬁdmﬂh Et OAc.
The conbi ned organi ¢ I ract s_Mere wash t h Wpetar and bwine, dried over
My504, filtered and 2% concentrated to dryness under reduced| pressure.
Purification of the residue | ash chr grnat ogr aphy (hex:E§§:Z/8:2) gave

2- bronp-542- (tert-butyl -di Mgt hyl -si | anyl X\W-ethoxy]-4-chl opbhenylanine

(0.505g, 78% as a white solid. WD 2011 2592PCT/ EP2010/ 30 - 68 -
H,C H,C
SCHEME H

25 Step 1 4-Methyl-1-(4-Methyl-3-nitro-phenyl)-1H-pyrazole

A dried flask under nitrogen was charged with4-bromo-1-methyl-2-nitro-benzene (40 mmol), 4-
methylpyrazole (20 mmol), Cs,CO; (13 g), Cu,O (290 mg, 2 mmol), salicylaldoxime (1.1 g, 8 mmol)
and 12 mL of acetonitrile. The mixture was heated at 80° C for 24 h. The reaction mixture was
cooled to room temperature, diluted with dichloromethane and filtered through celite. The filtrate was

30  washed with water, dried and concentrated under reduced pressure. Column chromatography on silica



Step 4

5-1[2-(tert-Butyl-di nethyl -sil anyl oxy) - et hoxy] - 4- chl or o- 2- et hyl - phenyl am ne
To a sol woantafi2?2br ono- 4- chl oro-5 (2-di net hyl -t ert - burgirgPaxpedshdy! ) - oxy
aniline (6.5 g, 17.07 mmol) in D oxane (120 mi)-Water (12 m) under Ar

at nosphare was added potassium carbonatg (7.08 g, 51.2 mol),

tri met hyl boroxi ne (2.408 nl, 17.07 mmol’) ‘and PdC12(dppf)-CH2C12 (1.394 g,
1.707 5 ngeb{DCM/TerangB 0190 swest-hethyldd(4tMethyl G -n@ird-phen @bl Hropezole ashepllavool ed to
room t enpefatdassand filtered through Celite. Water and Et OAc were added,
and the or ganl c Iaﬁler was separ at ed washed with water and brine, dried
(Na2504) , Stgn 4onpthybpyrazl-bg ) phewlemingduced pressure. The crude

defngrd

plrsgugt 6\8@%& ri. 4@%@&&&@?&@?[9%&%%&%& PuhuidO%Eh BAS by hexanes to
3. net hyl @%{%ﬁweéﬁwméfwwrw% &y Gogen halaqy I BRRIERFREE fe Rpdadumpg t e

sol i d. Reghysdl aAftdr z@ha@mﬂ,@ FORVHEAAES 1 JRM Bicded3D lef%freactlon The reaction .
6512'2\,\}1;[ te ret @bUt \ngs 11tet§f1 H{ (Pugﬁ F%}lter%\l et taa?%\)ggsxeyflporated unger reduce pEe?sﬁeeg glrv]%/ | amne

542-(ter tmau;izl;sL(»atdndﬁsjl byfhzosuya@yh@wﬂneem@wm4{38. uor o- 2- et hyl - phenyl am ne.
Preparation 5
3- (5- Am no- 2-f | uor o- 4- net hyl - pheny1l | - pyrazol e- 1- carboxylic acid
benzylloester 15 The s‘ar(BJAatnicm prtbglediiyd)- LmetlyliXH-phidszips-epar at i on i s

outlined met hy1-5
nitro- phenyfiﬂ% Qe%tc ﬁmcedureu mthlSpre(\quagiorHisf)étﬁ?edl?8hfn/lgl g) was added portion

Wi se to a room tgnperature sol utiga_of 1-(2-fluoro-4- 20 HC
r of or B30 m ) as'Quoroacetlc

reparati

met hyl - pheny! ) - et Raggne F8PT4 g)Chin
anhydri de. The ure wagnjleat ed g C fon. B m nutes tR oled to room

tenperature an ded t acdtpe. £ wgs At racted hyl ene
chloride, and the organic |ayer~y@&s washéd W &r a prine, dried
(Na2504), filterfd and concentraged under red%_%g@pr@sure t® give 3.17 ¢
of 1-(2-Fluoro-4-nmethyl- 5nitro- phenyl) et hapone'@s a rgddifSh oil, which
was used directly without further purification. 25 Step AH- (5 - Am no- 2
-fluoro-4-net hyl - phenyl) et hanone WO 2011/ 012592PCT/ EP@‘OlO/ 060830 - 69

- 1- (2- Fl uor o- 4- net hy1-%C o- pheny1) - et hamérne (3. 17 g) in ethanol (10 nl)
was hydrogenat ed over Crbd%igzoo ng) under Chal | ] pressure ofdsr night. The

m Xt ure was flgtte?’red c.-o p
O

pressure to d t haCHwas—+eer i zedcKiEt DAG He to give
1.625 g of 1-§5pa@i novZ-fl uoro- 4-fed hyl -phenyl ) - et s of f-white
powder. 5 St ep 3 (5 Aget yil- 4-f | uor o- 2- et hyl Cphenyll-)zN_@b&tHﬁLﬁtm ag d

O
tert-butyl ester "BQC' “#Enhydride (2.451 @) ¥
C solution of 1-(5-a med 2-fl uoro-4- net %INphenyl) et hanone (r\LCGZS g) and
DVAP (20 ng) in THF (ENLO m ). The reaction tare was stirrell at FFoom
tenperature for 20 hours, then conce under reduced pressure. "Flash
10 chromat ography” 0O to 30% Et OAc |n I&]%\/IE?S gave
(5- Acet yl Stdp f |1t(64Bpe t)ak g3 lcid tert-butyl ester (2.45 Q)

?Z la:| \3’?):_ t'ﬁ(é&? &)lhltlhn %Eo%?)émethyﬁl aThTi—P .38 'ga3'z607|4 ngmol)llil Et(%H I(|3OI‘[I]1) Véag I? :fgn a((::etoar}

t ert - but ydceteng (é{() A, ®di2yniel handfong @090\@@@9013@61548&&161112mmt1ﬂqwas lpﬁﬁ@ﬁ?tlr):ﬂ@ar bam ¢
acid ter tfomhyahd ﬁéﬁ €Jo1eﬁ4§évéﬁ%a@e@9po§a$ed% dgzh&?adh%éa&w%%&su@ 5&&5@%&@@@ ne
(653 ng) in DMF (2 m) was heated at 90 hour s hen 15 cooled to
room t enpetsariifielcd Seroentaigaad Fsy g ofatee faypier s@vdrapsA eadyished Wikigvatdie

resi due wag bﬂhescﬁféh \'Sé‘éi' OgSOQ ﬂi'fbﬁé& b d&offentRl Qb &%&s%ﬁdeﬂ@&c?d‘iﬁes(sée m). The

m xturs was. cool ed C, and hydrazi ne hydrate 0C was added.
The ni?Rt ubwi ‘\‘i@’é’%wl? ’feélﬂuefWrﬂaiIBChFR%ﬁt%gr@Py @B’bﬁﬁqAé@p?érg%‘feérfgeg Oftlﬁéﬁr%%ent rated
under r edueRgd- pﬂé@g&w@metﬁhemﬁﬁiow{so%m apraidil ed by"flash chromat ography"
(0 to 30‘VgEt ) sidarind-one
[ 4- f 1 uor 02" 4r : : SUARCYAS c&fbani ¢ acid
tert - but yto zeﬁﬂuﬁbn oﬁt 6Fbr5m(32 ﬂ(ealy}ltmnﬁ} :Bﬁlidm@ytg/a[]b pgmylé @rezmg ]2)-69fnh1hkﬂ)1n 4

égﬁtzCYLhP?I?@%’ézmnmS”?i% iR D380k 08 MRy Yo RS s BERE s BB

solution of [4-fluro-2-

met hyl-5- (5-nmet hyl- 1H pyrazol - 3-y1l) - phenyl ] -carbam c acid tert-butyl ester
and D PEA in CH2C12(2 25 ml). The m xture was stirred at roomtenperature
for one hour, and then 10% aqueous citric acid solution was added. The
organi c | ayer was separated dried (Na2504), flitered and concentrated under
reduced pressure. "Flash chronmat ography” of the residue (0 to 20% EtOAc in
hexanes) gave 210 ng of 3 - (5 -tert Butoxycarb onylanlno 2- quor -4

o . o o




35Preparation 6 2-Methyl-5 -(5 -nethyl-2H pyrazol -3 -yl)-phenylamne WO
2011/ 012592PCT/ EP2010/ 060830 - 70 - The synthetic procedure used in this
pr epar at iwo 208/c0e89%2i ned i n Schene F. CH3CH3 OH3 Step 1NERBEPROIANGEB30
H30.'0-CH3 1. N-eCH3 H3CO-CH3 2. H2NNH2 H3C SCHEME F Step

15- Met hy1- 3- (4- et hy1-3-ni tro-phenyl) J7H-pyrazole 5 A sol ution of

1- (4-met hyl- 3-ni tro-phenyl) - et hanone ané

(1, 1- di mehduoghyen eodisd th 2@fiGrmdlagded gd soutipmoEMFdipldero B8 atyedazino-39@€ (4. 616 B4 Bdur s,
then cool ghoh i ROy LATARHRMYT Shor SRINE Mo AR SIAC H AL er?%’H&FrQ The
pressure, and the residue wasS dissolved in a mxture of m) and
THF (5 i ieactiphmixire e colgandseorated agusoe pmongndhieyide wos aﬂéedhﬂgndrt@tréodclst m) at
0C was adgadxufha Wit HokE THES niblidel ERMch Qbre 1AW waler £RPHh, BARESAL Ur e,

t hen concentrated under reduced pressure. The residue was 10 purified

by" fl ash MePOntliseangrgpeentitet i dpwssmndascdusrdmesite Sy rifigtion Qféhegeﬂsdwj byt

5- et hy| - Bush diFBhdiydraphy ik /50 Ah@MYoeh) ¢ ﬂﬁ@@ﬁ%;’-@ﬂsech&ﬁo a[yel i-owecdhsabid, which
was recrystall z from EtOCQc to gl ve ﬁ ow powder. Step 2

2- Met hyl -8\ @eﬁ% ylpikl-gyridazinP-08¢ gsa ve %ﬁ@lﬂam

5- Met hy1- ﬁedzl maBlw3{ﬁnah¢1rpm@hesny4hma;b+mlyﬁﬂzn{ Byr(d8z112 3ghe Was di ssolved in
et hanol a Pal | adi | va ded T !

e ooby ofe P BRb TRy SR A SelEtnERt ERn MR PSR SIS S ol )

hour s 1at ¢ aGmMningitad EOU ©.40 Fhel TixbluhedMBa sl X ml)ramct ederd hidmt) ves idded nete was
concent ra@?éd‘](%d%rT r.ed Cr%gva féyedfsuriia? 1na9%1r}/\(faesi4ei]44qg B%R t%rl'é‘iiml%rs A%uleoug whi ch

2- et hyl pyrazo am ne as a wh
was used Ui% BOHI(Y5 m) tvm)mded mdttlirﬂemxpu:rwafs |fvliat:dl Ofhe fRGRrepdakatae @hl Wwith Bencl- 2-
tert-But IJ[ije{nH% cht%d %t]!l ge?t/[ %ﬁ%(‘:lon%ﬁl%h eﬁraotg‘ Wel% V&%}GH W:l"t Qgt%pand%qu ﬁrlél(-lh)%g

synt hetic proce ure use reparation i s out I ned 1
CH3CH3 NOIRRY:, filgirednngd concentrated to dryness under reduced pressure. Purification of the residue by

15 flash chromatography (hex:EtOAc/1:1) gave 0.429 g (54%) of 4-[3-(2,5-dimethyl-pyrrol-1-y1)-4-

methyl-phenyl]-2H-pyridazin-3-one as a yellow solid.
Step 4 4-[3-(2.5-Dimethyl-pyrrol-1-yD)-4-methyl-phenyl]-2-methyl-2H-pyridazin-3-one

To a solution of 4-[3-(2,5-dimethyl-pyrrol-1-yl)-4-methyl-phenyl]-2H-pyridazin-3-one (1.0 g, 3.58
mmol) in DMF (10 ml) was added potassium hexamethyldisilazane (7.88 ml of 0.5M toluene solution,
20 3.94mmol) at 0° C. The mixture was stirred at 0° C for 10 minutes, and methyl iodide (0.267 ml, 4.30
mmol) was added. The mixture was aloud to reach room temperature and was stirred for 24 hours.
Water was added and the product was extracted with EtOAc. The combined organic extracts were
washed with water and brine, dried over MgSOs, filtered and concentrated to dryness under reduced
pressure. Purification of the residue by flash chromatography (hex:EtOAc/6:4) gave 1.05 g (100%) of
25  4-[3-(2,5-dimethyl-pyrrol-1-yl)-4-methyl-phenyl]-2-methyl-2H-pyridazin-3-one as a yellow solid.
Step 5 4-(3-Amino-4-methyl-phenyl)-2-methyl-2H-pyridazin-3-one

To a solution of 4-[3-(2,5-dimethyl-pyrrol-1-yl)-4-methyl-phenyl]-2-methyl-2H-pyridazin-3-one
(1.05 g, 3.57 mmol) in EtOH (20 ml) and water (10 ml) was added hydroxyl amine hydrochloride
(2.49 g, 35.79 mmol) and tricthyl amine (1.0 ml, 7.16 mmol). The mixture was heated at reflux for 24

30  hours. The solvent was evaporated to dryness under reduced pressure and the rsidue was partitioned
between water and EtOAc. The organic layer was separated and washed with water and brine, dried
over MgSQ,, filtered and concentrated to dryness under reduced pressure. Purification of the residue
by flash chromatography (hex:EtOAc/1:1) gave 0.396 g (51%) of 4-(3-amino-4-methyl-phenyl)-2-
methyl-2H-pyridazin-3-one as a yellow solid.

35
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Step 11- [2-(tert-Butyl-dinethyl-s ilanyloxy)-ethyl] -5 -nmethyl -3

- (4- met hywo2ormiie39e - phenyl)-1 H pyrazole A sol ution ®CT/EP2010/060830

5- Met hy1l- 3- (4- net hyl- 3-ni tro- phenyl) - 1H pyrazol e, tert-butyl-di nethylsilyl
brom de, Cs2C8 and Nal in NWP was heatgd in a mcrowave oven at 100C for 1
hour, and then cooled to 5 roomtenperature. The reaction m xture was
diluted with Et0Ac, washed with watReepaxatipndi0i ne, dri ded over Na2SO4,
filtered, and concentrated undeipheEVESEhRLESEMK The residue was purified
by "flash chromat ography" (0 to 30% EtUAC I n hexanes to give 867 ng of

142- (ter tTWWhﬂ@PW?fEW%?dI ia W rsppyatien 1 put]inggligeehgipg 1.3- (4- met hyl - 3- ni t r o- phe
nyl)-1H pyrazole as an oil that al so containefol- [2-(tert-butyl-dinethyl-s
i lanyl oxy)-ethyl] -3~ nmethyl-5 -(4%tepet hyl,-3 - ifro-pherggé;)g 1H pyraz ol e as
a 10 minor product. & N1 [2tter t BNy Yot hyt—s—i= anyl oxy) - et hyl |
-5 -net hyl- 1H pyrazol - | J2- mdBPk- pheryl aii ngl 1- TMB

[ 2-(tert-Butyl-dimet hyl -Si | &hyl ekyhNes hyl ] - 5- et HY1- & (4- net hyl - 3- ni t r o- phe
nyl)-1H pyrazole (867 ng) was dissolved in ethanol and Palladium (10% on
activated carbon was added. The m xture was 15 subject to baronetric

hydr ogenat i on under ball OQB_ Pressure for five houm at room tenperature.
The m xture was filtered and the fil$tepBe was, é:on edtrated under reduced

pressure to give cr @

- et ALY et hy1 yrazol - 3-yl |

(tert-Butyl-dinethyl-sil 4
teCblgl i d, whi ch was igtgctly w t hout

- 2- et hyl - phenyl am ne as

further purification. 20Preparation 8 2- Met hyl -5
- (4-mebhyl -pyrazol -1 -y1) - phenyl ami n¥CHEMEdynt hetic procedure used in this
preparatign | 3-@idrb-bgehyl B nmobem®lild CHICH3 Step 2 N?,, $.. e H30

SCHEME H 25 Step 1 4-Methyl-1 -(4-Methyl-3-nitro- phengl) - 1I—|—$yrazol e A
dried fl aSwfugngrét(7qinl)oge Addrd e cridrgyedneipt-aindipeftplS &1 0.5 mmol). To the resulting
- met hyl - 2sohitibk Radr@BaREc 64OEMBL) anddhe AR tuRYNRNEAZI €00 2o hihutesCRREOB (13

g), Cu20 (290 , .2 mol), salicylaldoxine (1.1 g, 8. 1) and 12 ml_ of
acet oni t r foPES: *r}z‘gé“’ﬁ’r‘rﬁ Wiis é‘“‘x‘ﬁ&éﬂtﬁ Larate aﬁ‘eé%’f“@% 6‘?11%‘2&01#. W"’Pﬁ%“%@&ﬁ glgﬁ“‘ﬁ’i xture
was caol eghdtdeied @aenvhanpas aivel 2 ehlodid-uttkd-wiitrhqhatind araaesdrane and filtered

t hr ough C§t|e[|) £ 6236_115?11?&}];‘/'1_'5:[nl;tra(l)tqeuino 1r§e

To a solution of 2-chloro-6-methyl-5-nitro-quinoline (350 mg, 1.57 mmol) in dioxane (6.7 mL) and

water (0.7 mL) were added K,COs (652 mg, 4.72 mmol), trimethylboroxine (0.22 mL, 1.57 mmol)

and PdCl(dppf) (129 mg, 0.157 mmol) under Ar. The mixture was heated at 105 °C overnight, then
15  cooled and and the resulting solid was collected by filtration, washed with ethyl acetate, and dried.

Purification by flash column (hexane/ethyl acetate gradient) gave 2,6-dimethyl-5-nitro-quinoline (195

mg, 61%).

Step 3 2.6-Dimethyl-quinolin-5-ylamine

To a solution of 2,6-dimethyl-5-nitro-quinoline (192 mg, 0.95 mmol) in cthanol (9.3 mL) and water
20 (4.7 mL) were added iron powder (280 mg, 5.0 mmol) and NH,C1280 mg, 5.2 mmol). The mixture
was heated at reflux for 2 h, then cooled filtered. The fiiltrate was concentrated under reduced
pressure, and the aqueous residue was extracted with ethyl acetate. The combined extracts were
washed with water and brine, dried over Na,SOs, filtered and concentrated to dryness under reduced
pressure. Purification of the residue by flash column (hexane/ethyl acetate gradient) gave 2,6-
25  dimethyl-quinolin-5-ylamine (120 mg, 73 %).
Example 1
(S)-4-(4-Fluoro-phenyl)-1-methyl-2-o0x0-1.2.3.4-tetrahydro-pyrimidine-5-carboxylic acid [4-chloro-5-

(2-hydroxy-ethoxy)-2-methyl-phenyl]-amide




30 washed with water, dried and concentrated under reduced pressure. Col umm
chromat ography on silica - 72 - gel (DCM Hexane 30-100% gave
4- et hyl -wo(2dtivae3vg 1- 3- ni t ro- phenyl) - 1H pyrazol e as a yeCr@ameolosa3§ 60%
yi eld). Step 2 2-Methyl -5-(4-nethyl-pyrazol -1-y1)-phenyl am ne

- Met hyl - 1- (4- et hy1- 3-ni tr o- phenyl) 1|:}- pyrazole fromstep 1 was dissol ved
|n Et OH and 5 hydrogenat ed at roomterrpgrature usi ng a hydrogen balloon in
t he pr eseheeyshetsPopalurcadidintharprabarionabutligfitiebchg@e Kour s, TLC
( Et CAC/ Hexanes }y2) indicated conplete reaction . The reaction m xture was
filtered through delite and the filtrate was evaporated under reduced

pressure to giye ¥ methyS® 1 (4- nethyl - ﬁf\i 1-y1) - ph Mﬁi ne, M5 (MtH)
azi'n-

= 188. Prapar NHO  11QfkakRchioride
- Am no- 4- met hyl -Jphenyly) - 2- et hyI 2H pyrid
procedure used t hi St %é Nidut | i n

-(5 -Brono-2 hyl - phenyl ) - i met hyl - H-pyrrole 0 a solution
5- brono- 2- net hyll ani line (6. 3&|g, 6°@¢4, mol ) in EtOH (30 was added
acetonyl acetoné& (5.0 nl, 42.62 nmol) and one drop of conck aqueous HCL.
The mixture was heated at reflux for 18h and t hen @bol ed. Sol vent was
evaporated to dryness under reduced presstre and Pesi due was
partitioned between wat gfepand Et OAc. ThelQr g Xgr was separated and
washed with water and brine dried over il tlered and concentrated to
dryness under reduced ppegsure. 20 Pyy+t i he residue by flash
chromat ography (hex: Et 0Ac/ 8:2) gave 5.8 @ ono- 2-
met hyl - phenyl) -2, 5-di net hyl- 1H-pyrrole (60% >as a Ilclear oil. Step 2 5
-Chloro-4- [3 - (2 5 - dinethyl-pyrrol-1 -y1)-4 mfthyl phenyl] -2 H pyridaz
in-3 -one To a sol ution of SCHEME K

1 (5 bromg. 2 by phenl 2 SRV T Y gL (2,025 . 4008 o)

heat ed5at {3 [Qf(lett)bufyﬂ)dm&thvﬂ@aﬂx@(kﬂ &MQZMJo%&ﬁﬁlpﬁﬁﬁ}B%mde 73 - hour, then
cool ed to 20 and. adde to a qut n of i no- 3-one
(00006 & Tg ity BICSehioRadierid DitaRhe dyR s SlRE[ SV BH R AR L e

was heat e1d1ea5t1) r- eiktlhgalxz baxl 2],84-hmﬂah§81r0 hienidiea s barboxyhn actduTethvmxmmodzaeddcad\d
sat ur at ed de nd .t.h oduct

extract e (:1703\1I t B ﬂpﬁm Sph b%ﬁlré%s?(éo)](of: ano?\gr 10 r(g 06\?81. lcﬁ’lap 56 Waﬁ adde ut as H%
brine, drbtéuhrrgwells 0&ewg®®4$ollit10hm$ Emreamdommmmma:tfetﬁmrmmdcwﬂssxshldn@r
b A S e T e St e A
y1)- 4- metquvahyfyneommdn@aq@momamclgomén@shoamy@whew Ho| Ths acac@bnge was
4-[3-(2, StaQnrﬁEtlrh;yrl)pﬂ?MtMeoalnd ;dcﬁé&-)o a%oﬂﬁ&h(}flmf)ﬁg@l{éhe@ Bht?l\(c[dngﬁﬁ'sﬁa&h?{})e To a

solutlon
5- chl or o- chqxsli shlgodimentphabming 3 mlgrapionitrifeesngy)t L iphlip rorziathypmingaien- 3- on
e (0.90 1fQ)ldﬂlon asSfirr bR kdonPiBs e(f(Q légmﬁs thén HifutETRikD etliymada\eﬁ:e a(la-acglems)pHand

wat er gll was added 10% Pd/ C ( . The m xture was drogenated in
a Part er. gthedaygia “Bﬁl?eﬂaéart%@nﬂﬁ’ﬁ P%gam% e dtied aEobReEy (fﬂ@reﬁ?‘}d %%’Néﬂtded
and the niexbitden Waso foigivi €8)ed4-lLbe-fhichylly: Bfnethy\laﬁoﬂoal@ nitbnab}dﬂo Miriidigonc. HCL

b e, a0 T U P NS P PR LAl KON GO A G o Y R LA, r oduced

pressur e. wilt wisiveat dioatlyah tht hext stes ivilluat faythet puifificasdn. chr omat ogr aphy
e
4-[ 3- 29, SehDirerd4 Mty dryrethok y) - h 1depheny1]-2- met hyl - 2H pyri dazi n- 3- on

e To a s tk

4-13-(2, 5. I‘gz (rrg{' ﬁﬂf luoro- rphenlyl) ]1_ meilayl oxo 1 tetﬁahxdrif)yrmdme 5= carboxyhc gmd Ij]S 1 0 g1
3.58 mol (fert- bvt@IWne(dM}Sﬂﬁhylomgtha@décbhbm %tgsihmhﬁnﬂqm}awelﬂhijwldﬁtsp I afzaqh?;SOKV?d 88
of 0. SM ! Al UGG} H iAP: 11%19“;5“9 m;mH@A Orifs ol BhoSkHE Cur ¥ SLIL T T ed at"
0C for 10 r?l nutrees and neth |eod 6 Iﬁso 1 ]Efa was added. The
M xt ure WEEPREGArt S hpwsndien nd@mﬁ w@wﬁw&%w@m@twmhﬁ pqeatcedhercqembmad hour s.
Vaat er r9ascRd @t AM st e RicQAUE NaVRS, fatetct 8fd @soehitebRA6: valite 160 ldighed
organi c extracts were washed with water and brine, dried over M504,
filtered and concentrated to dryness under reduced pressure. Purification
of the residue by flash chromatography (hex: Et0Ac/6:4) gave 1.05 g (100%
of 25

4-[3-(2,5-di net hyl -pyrrol -1-yl)-4-net hyl - phenyl] - 2- net hyl - 2H pyri dazi n- 3- on
e as a yellow solid. Step 5

4- ( 3- Ami no- 4- net hyl - phenyl) - 2- et hy1- 2H pyri dazi n- 3- one

SCHEME | Step 1




To a sol ution of
4-[3-(2,5-di net hyl -pyrrol -1-yl)-4-net hyl - phenyl] - 2- net hyl - 2H pyri dazi n- 3- on
e (1.05 gvo2oaM1dml ) in EtOH (20 n) and water (10 m ) paagEraddacosiydr oxyl
am ne hydrochloride (2.49 g, 35.79 mvl) and triethyl amne (1.0 m, 7.16
mmol ). The m xture was heated at reflux, for 24 30 hours. The sol vent was
evaporated to dryness under reduced pressure and the rsidue was partitioned
bet ween weiasehrogngEpI@Am 37 VeObY Gl 1cto sy 60 Hmé(sséﬁé:fhlp@ebhamd{) Wwaisthelel-wi t h
wat er and_.brqi I "yness
under r ed(t)f(lgﬁelcilﬂ%zr éegé%@% %ﬁlﬁc}l@ﬁzgﬁ%@ﬁcﬁt ﬁgm?[ggl % t%xgﬂz }:I%trh {rat ogr aphy
(hex: Et 0Adrenyll-ayidgy MeMBge3d (51% of 4-(3-ani no- 4- rret hyl - pheny1) - 2-

met hy 1- 2Hy pfidndiaginPodaong %a@o%‘f}a‘réc@dﬂre’s QlihFhe ap\ﬁgprlate aniline compound in place of
2011/ 042592FCHT E20100 0hes] Pr epar at i on 10

2, 6- Di fret HA-Oguuyadidinertl-yilagrip e cthand-4sy ot hetiety pheRdnipe 216 sk in Teg &
preparatlon is outlined in Scheme J. EdM@ple2 Step 1

2- Chl or o- 6- net hyl - 5- ni ) S_Ig ﬂrl C aC| d (7. 2 m_) was addgd to

2-chl or o- tion
was addeds- mlhéthﬂpaﬁkcd l(ﬁ)rﬂhemmamlwd the mxture was heated at 100 C for 20
m nut es. tert %ool in ‘ mxture Was ‘]E)tfurded |hnto ice-water. The

resul ting VeV &5cs e\/Ué%dIB Y RSEPEEOR OF TR PER k0 and dried under

vacuumto give 2-chloro-6-nethyl-5-nitro-quinoline (1.42 gCHQB% Step 2
2, 6-Di net hy1-5-nitro-dgknoline Tgia sol ution of
2- chl or 0- 6- et hyl - 5- niNy gOqui nol | 850 ng, 1 57cﬁ'm)h) i cﬁ%xane (6.7 nL)
and water (0.7 mL) {%dded iNEt hyl bor oxi ne
(0.22 m., 1.57 nder Ar. The

m xture was heat edllat d the resulting
solid was coll ected | and dri ed.
Purification by flas | um (h e/ et hyl acet ate “gr adi en gave

2, 6-di met hyl-5-nitro-qginoling £195 ng, 61%. St / F
32, 6- Oi met hyl - qui nol i r=5-yl amte To a sol uti omcof
2,6-dirrethyl-5-nitro-quinoline (192 ng, 0.95 mol) in ethanol (9.3 nL) and
water 20 (4.7 nL) were added iron pdXd&MEPR80 ng, 5.0 mmol) and NI -14C1280
ng, 5 2 |4)-(4 FT Fo- ﬁleﬁ&l}” ?newgfsz B;G)af 594%%)31% H%lngl&)iﬁe cgboyélhce&lc&(ﬁﬂ)lngg

filtered. The filtrate was concentrated u r educed sure
aqueous r@30 gekrigpasedss i Bemels lwvespdaediy p sheion af k03 Hl%ﬂfzdtlﬁﬁlml Adtrmsthyt act s

wer e washggh W15 pRh GhmAed ok ﬁ@ploﬁ&ﬂee%dqmm NRZBRA ThE Febidi@fe8duasvas

concentrated to dryness under reduced pressure. Puri ficati on of the r esi due

by f1dsh kegletial 0f hEX An avmstepyhengeeledipalg ?%doﬂﬂéﬁfl yith apd- watgg angH) mL toluene.

di met hyl Wﬂﬁ@ﬂufeﬂva@vﬁgb@ﬁﬂlﬁﬁlr&&&gowﬁnd thd1a%8rs W&é@éﬁﬂl‘a%lehe warm toluene layer
(S)-4-(4-Fluoro-p 0X0 4-t et rahy dr(ﬁ\‘}%’“mdl ne-5-carb

oxylic acl [l eéﬁ‘f“gt% %tegffoéh‘}’?y‘é?aé%?at&aﬁiﬂ% C"E‘C?‘?E?tﬁ%ndﬁrﬁ RIEHHTEE

brown residue, which was triturated with 2 mL toluene and filtered. The resulting solid was

05 C overnight, then 15 ¢ 2d aNd A
iltration,sywashed with etRyl acetig

recrystallized from ethanol/water to yield 175 mg of (S)-4-(4-fluoro-phenyl)-1-methyl-2-0x0-1,2,3,4-
20  tetrahydro-pyrimidine-5-carboxylic acid [2-methyl-5-(4-methyl-pyrazol-1-yl)-phenyl]-amide, MS
(M+H) = 420.
Similarly prepared, but replacing 2-methyl-5-(4-methyl-pyrazol-1-yl)-phenylamine with 4,5-
dimethoxy-2-methyl-phenylamine, was 4-(4-fluoro-phenyl)-1,3-dimethyl-2-ox0-1,2,3 4-tetrahydro-
pyrimidine-5-carboxylic acid (4,5-dimethoxy-2-methyl-phenyl)-amide, MS (M+H) = 414.
25  Similarly prepared, but replacing 2-methyl-5-(4-methyl-pyrazol-1-yl)-phenylamine with 4-(3-amino-
4-methyl-phenyl)-2-methyl-2H-pyridazin-3-one, was (S)-4-(4-Fluoro-phenyl)-1-methyl-2-oxo-
1,2,3 A-tetrahydro-pyrimidine-5-carboxylic acid [2-methyl-5-(2-methyl-3-0x0-2,3-dihydro-pyridazin-
4-yl)-phenyl]-amide, MS (M+H) = 448.



WO 2011/ 012592PCT/ EP2010/ 060830 - 75 - The synthetic procedure used in this
preparation is outlined in Schene K H3 NyOStep 10IBS HONHL. Oxal yl

Chl ori de wQl2€H»12592 SCHEMVE K Step 1 PCT/EP2010/060830
(S)-4-(4-Fluoro-phenyl)-1-methyl-2-oxo-1, 2,3, 4-tetrahydro-pyrimdine-5-carb
oxylic acid 5{5 42-(tert-butyl-dinethyl 5|Ianyloxy)

et hoxy] - 4- chl or o- 2- net hyl - phenyl | -anlég To a solution of 10 ni_,

di chl or onadditzomel campouhdsiysayg thyfabDivpravedira ddesthd Hprapgate pniline compound in place of
(S)-4-(4 t ydr o- pyri m di ne-5-carbo
xylic aC|%hyﬁgpfﬁﬁg&%%géﬁ?gl§é§ma ded néﬂ@aﬁwé§%?§?@ghlorlde When t he
bubbl i ng stopped anot her drop of oxaExdmpled or i de was added but as no

bubbl i ng WasrABSShUEL- lt(b%V&QJ;\P&hxq}nZ Va1 88 i@y @S pdrRQMhe SORESE VS Biat 30
m nutes after which'the 10 solvent was renpved in vacuo to afford crude
(S) - 4- P4-f 1 uor o- pheny1) - 1- netdigathexysmethyl-phepy)-amide

tet rahydrmepymhmgtoeam&nﬁairmm»ﬂré@raasﬁQo@thhéarm d@chp®t shown in Schene H).
This acid chloride was ta%ﬁn up in propionitrile and added to a sol ution of
125 ng 542-(tert-butyl-digethyl-silanyl oxy) -
et hoxy] - 4- chl or o- 2- et hyt™- phenyl P propionitrile and 0.1 n

di -i so-propyl et hyl am ne.NIhe sol ution was stirred at r oo gperature for
18 hours, then dil tedlmn ethyl ac fate and aq(é u$ p 1 2 buffer. The

| ayers were separ at ey i he orga rodri \ 04, filtered and
t he sol vent renoved pn £aCUO t O 0
(S)-4-(4-fl uoro-phenyl rrethyl % o] o 1 2,3, Si t trahyd
carboxylic acid CH,

{5-[2-(tert-butyl - dlnetHyI-S|Ianonxy) ethoxy] 4 chloro 2F met hyl - phenyl |
-am de, which was used directly int step without further
purification. Step 2 gg%ERﬁ%&

(S)-4-(4- FbuﬂnmephemyhXQhyﬂ&@hﬂﬁﬂZ}@Mﬁ&lsQx&mmwﬁ&pwm@mdfﬁapMmymndwqe&B-carb

oxylig aC| am de Th

(S a3pachPubs uitar il oy St B g SPGB o, o pyr i i i ne- 5 carb
oxyl i ¢ acexgtripgddidinophosphonium hexafluorophosphate (PyBOP, 265 mg) were dissolved in 10 mL DMF,
(tert-butylsdi Y. to am de
fromstep mQh%??Pg@%11&%&%%8;%%P§%Eﬁé¥%¥4T%§%9%¢ﬁ3mﬁﬁngﬁ72%§§g¥£hand 3 m
HOAc. Thi eolsd|dilpiedwitivegneetsipHr2da ffegtand gbvha@@ﬁp@matﬁlalaéerﬁ wpardgd. Abgpreani¢ hen

di | ut ed Woldh ek she@ith SHAASHEHN YckboRldiKA bARCHE Gied P NGRTRI ARty L NY!

acetate Ia ers were dried over tered he SOi vent renoved in

vacuo 1> thésql@g'i raneved oot Ihmsz@@mrmegwh%@%wﬂwm \Weg fraction
((32; OZB-E Zgél':oiﬂﬁt?ﬁ% tﬁér})rgt?&tl\@a? l\'fyasm 2@‘5@ aBllc¥ @ HRY, X8 ccentrated in vacuo to yield 52 mg

uor o- phen -1-
b 1. 9. 4GP EVI i Do A2 €8 baRytsteshylsq-gyrimidineS-carboxylic acid
[ 4- chl or o5: difethydr0omyth @AY emitenet vk ahenyl] - ami de, M5 (M+H) = 434,
Addi ti onal conpounds using the above procedure usi ng the appropriate
ani l i ne conpound in place of 5
542- (ver t 4-bukéro ghdimh-bByrhetSil-b aRY 08\ teteih@¥ Y ridid @blsasdoddicetiiw, 5 phedmytam ne,
are shown in Table 1.

yrim di ne- 5-

2-methyl-phenyl)-amide

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

H o - N._O
. | \IT pyBOP CH, g | \Ei
“CH, s " CH,
0 2 o O
? éH3 O\CH3
F CH, O~cH F

3

SCHEME N



Exanpl e 2
(S)-4-(4-Fl uoro-phenyl)-1-nethyl-2-oxo0-1, 2,3, 4-tetrahydro-pyrimdine-5-carb
oxyl i c acwo 2pp/aresddyl 5- (4- et hyl - pyrazol - 1-y1) - pheny1] - arirag@®2010/l0e083y nt het i ¢
procedure used in this preparation is outlined in Schenme L.
SCHEME L 7
(S)-4-(4-FIuoro-phenyl)-1-nethy1-2-ox6-ff2,3,4-tetrahydro-pyrinidine-5-carb
oxyl i ¢ act-t-EBhérophae)-3 (B0 1-Ay)o-1 grdparabadragyiimid Brarmpibexylic agid &, adidediotyo a
sol ution 2= = 2 - = ] 10 nmL
o opi onl 1 e L R b o B s L Sat ed ot
100 for BOnHdipRY-exsboxylicayidasdt ddlinahosg-2-ragthy -ahanyipeie whirhthgpieeedpgoér and 10
mL toluengmH%Q%’gE&Mgﬁﬁzw@§ vigorously stirred at 50 and the |ayers were
separated. The warmtol uene | ayer was washed with saturated sodi um
bi carbdnat e, and then concentrated uB¥mpledduced pressure to a brown
resi due, which was triturateds\d ubridorsthhdnQl)-uenehyand filtered. The resulting
solid was recrystallized fromethapol /water to yield 175 ng of .
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9 L neaeRMauRLAL SN frtcist p@%&f@@%ﬁgﬁ5{@%@@&3@&&2&39@p,y,@q- P

p %?dine-S-carbo
414. 25

of 2-methyl-5 ret pyrazol - . 1 n¢ re shown 1'n"Table 1
Exanpl e 3tetrahydro-pyrimidine-5-carboxylic acid and 2,6-d imethyl-quinolin-5-ylamine using the procedure of

4- (4- Fl uoggnphenyis)vil-ag 24by dr oxy- et hyl) - 2- oxo- 1, 2, 3, 4-t et r ahydr o- pyri mi di ne
-5-carboxylic acid (4,5- 5dinmethoxy-2-nethyl-phenyl)-am de The synthetic
procedére used in this preparation is outlined in Schene M OHCH pyBOP31. ?
H Ny0 CH3NyO CH3 H HONHNH2NNH 0 | Gelimple £H3 SCHEME M

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

20  Compounds of Formula I.

Composition for Oral Administration
Ingredient Y% wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

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

would approximate a total daily dosage.

25
Composition for Oral Administration
Ingredient Y% wt./wt.
Active ingredient 20.0%

Magnesium stearate 0.5%




4- (4- Fl uor o- phenyl ) - 1- (2- hydr oxy- et hyl ) - 2- oxo0- 1, 2, 3, 4-t et r ahydr o- pyri m di ne
-5-carboxylic acid (180 10 ng), 4, 5-di nethoxy-2-nethyl - phenyl am ne (86 ny)
and benzowvoi2amali2302yl oxytri pyrrol i di nophosphoni um hexaf Paomrpé109pI3aL €
(PyBOP, 265 ng) were dissolved in 10 nL DVF, followed by 0.2 nL

di -i so-propyl ethyl am ne The m xture heated at 50 for 72 hours, then
cooled, diluted with aqueous pH 2 buffer and ethyl acetate, and the |ayers
separ at edCrofsh@meligasiden] ayer was washed with $a0ur at ed sodi um bi carbonate
and bringlactosen dried over Na2504, filtered ap@.3% the solvent renoved in
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containing the product was washed with 10% aqueous HCl, and concentrated in
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(S)-4- (4 ]&lsﬁllkﬂﬂ’atﬁq‘mnyl Y-1-nmethyl-2-0x0-1 2 3 a4-49 }Oglmlrlrn pyrimdined5-carb
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4-(4-flu O'Flgz 1%%131;1@)&@ qqﬂmza sagpénsion or\r){)reﬂL administration.
t et rahydro- pyri m di ne-5-carboxylic acid and 2, 6-d
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405. xahple 6 Formil ations ——Phsrahreft D21 ny eparat Lons for deli very
by vari o lklgFeAlﬁnE\Q are formil ated as th\/\n in %’:\Wt/sﬁt-l oW ng Tahles. "Active
i ngredi e ®tlvg}ngremept, ve compound” as used in t 192§I'§_b_l_es_|:rea_n5_g_ne_g_r_(mre of
t he 20 SadivmnErlotite Ear mil A | gs to make isotonic

Water for injection 100 ml

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

15 and packaged under sterile conditions.

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

The ingredients are melted together and mixed on a steam bath, and poured into molds containing 2.5
g total weight.
20

Topical Formulation
Ingredients Grams
Active compound 0.2-2




Conmposition for Oral Adm nistration Ingredient %w./w. Active ingredient
20. 0% Lact ose 79. 5% Magnesi um stearate 0.5% The ingredients are m xed and
di spensedwprbo/maggul es cont ai ni ng about 100 ngy each; omeTERp&IocosamUl d
approximate a total daily dosage. 25 Conposition for Oral Administration
Ingredient A wt./wt. Active ingredient 8%0-' 0% Magnesi um stearate 0.5% WO

2011/ 012592PCT/ EP2010/ 060830 - 79 - Crosscarnel | ose sodium 2. 0% Lact ose
76. 5% PVPSapod yvi nyl pyrrolidine) 1.0% 2

Tween 60 2

Mineral oil 5

Petrolatum 10

Methyl paraben 0.15

Propyl paraben 0.05

BHA (butylated hydroxy anisole) 0.01

Water q.s. 100

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

5 Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active compound are prepared
as nasal spray formulations. The formulations optionally contain inactive ingredients such as, for
example, microcrystalline cellulose, sodium carboxymethylcellulose, dextrose, and the like.
Hydrochloric acid may be added to adjust pH. The nasal spray formulations may be delivered via a
10  nasal spray metered pump typically delivering about 50-100 microliters of formulation per actuation.

A typical dosing schedule is 2-4 sprays every 4-12 hours.

Example 7
Intracellular Calcium Flux (FLIPR) Assay

15 Compound and Reagent Preparation

Stock solutions of compounds were prepared from powders as a 10 mM DMSO stock solution. These
solutions were stored at RT during the two week period of these experiments to prevent freeze-thaw
of the DMSO stocks. The DMSO stocks were added to the appropriate assay buffer at a concentration
of 10 uM, and then diluted serially to the final concentrations that were tested. No observable
20  precipitate was formed at any time during this process. The aqueous solutions of compounds as well
as ATP (Sigma A7699) and BzATP (Sigma B6396) were prepared fresh for each day of experiment.
Cell culture: 1321N1-hP2X; and HEK293-rP2X,
1321NT1 cells stably expressing the full length human P2X; gene (1321N1-hP2X5) and HEK293 cells
stably expressing the full length rat P2X; gene (HEK293-rP2X5) were obtained from the Roche Cell
25  Culture Facility. 1321N1-hP2X; cells were grown in Dulbecco’s Modified Eagle’s Medium (DMEM)
high glucose supplemented with 10% FBS and 250 pg/mL G418. HEK293-1P2X; cells were grown
in DMEM/F-12 supplemented with 10% FBS, 1 mM CaCl,, 2 mM MgCl,, 2 mM L-Glutamine and

500 pg/ml G418. Cells were split such that they never became >70% confluent.
Intracellular Calcium Flux (FLIPR)




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

nmet hanol . The fornmulation is then dried and fornmed into tablets (containing
about 20 wg 20f1/@ei%ve conmpound) with an appropriate tablPetr/Rraeiiones3o 5
Conposition for Oral Adm nistration |Ingredient Amount Active conpound 1.0 g
Fumaric acid 0.5 g Sodi um chl ori de 2.QE%_thhyl paraben 0.15 g Propyl
paraben 0.05 g Granul ated sugar 25.5 g Sorbitol (70% solution) 12.85 g
Veegum K Qwtadar yior to tigoexperimedt, g32HNAEEXng HEKG 35 HIX: Gl vricmgleas@l istony

Di still edswah&ln itrScaichth-AAPHY + vdifie LATRMARY LS glh ¥RFcAGur HEIPIS to
suspension for oral adm nistration. S
remove the Versene. Cells were resuspended in growth medium at a density of 2.5 x 10° cells/mL and

seeded into black walled, clear bottom 96 well plates (50,000 cells/well) approximately 18 hr prior to
5 intracellular calcium flux experiments.

On the day of the experiment, plates were washed with FLIPR buffer (calcium- and magnesium-free
Hank’s Balanced Salt Solution (HBSS) supplemented with 10 mM Hepes, 2.5 mM probenecid and 2
mM calcium chloride) using a BIO-TEK 96 channel plate washer and incubated with 2 mM fluo-3
dye at 37°C for one hr. The dye was then removed by plate washing and the cells were allowed to

10  equilibrate for 20 min at room temperature with 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 fluorescence measurements made at 1 sec intervals for 60 sec followed by
3 sec intervals for a further 4 min (5 min total). A final addition of 5 uM ionomycin was made and
the maximal BzATP-evoked fluorescence normalized to the maximal ionomycin-evoked fluorescence.

15 Example 8
Human Whole Blood IL-1[3 Release Assay

Compound & Reagent Preparation

10 mM stock solutions of compounds in DMSO (Sigma D2650) were prepared and used cither fresh
or after storage at -20°C. Appropriate (200x) serial dilutions of the compounds were made in DMSO,
20  then freshly diluted 1 to 20 (10x) with Dulbecco’s phosphate buffered saline (DPBS; Mediatech Inc.,
21-030), such that final DMSO concentration in the blood always equaled 0.5%.
30 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
25 Human blood donors were medication free and restricted from utilizing alcohol or caffeine for at least
the 24 hr preceding collection. The blood was collected into sodium heparin vacutainer tubes and
used the same day.
Assay Method
The OptEIA Human IL-1p ELISA Set, OptEIA Coating Buffer, Assay Diluent and TMB Substrate
30 Reagent Set used in the assay were commercially obtained from BD Pharmingen. Blood was diluted
1:1 with Dulbecco’s PBS, LPS (Escherichia Coli 0127:B8, Sigma 1.3129) added to a final
concentration of 25 ng/mL and incubated for 2 hr at 37°C. 48 uL of this LPS primed blood was added
to 6 uL of the 10x compound in 5% DMSO/PBS in the appropriate well of a 96-well polypropylene
plate. The blood and compound were mixed and allowed to incubate for 30 min at 37°C. 6 pl of 30

35 mM ATP was added to the LPS-primed blood + compound, mixed thoroughly and incubated for a



10Parenteral Fornulation Ingredient %w./w. Active ingredient 0.25 g
Sodi um Chl oride gs to nake isotonic Water for injection 100 m The active
i ngredi erwoi2e11diig®el ved in a portion of the water for | RCEEPR@N/060830
sufficient quantity of sodiumchloride is then added with stirring to nmake
the solution isotonic. The sol ution is_8r§qde up to weight with the renai nder
of the water for injection, filtered thfough a 0.2 mcron nenbrane filter
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5 Example 9
In vivo Assay for Asthma and Lung Function

BALDb/cJ mice are immunized with a standard immunization protocol. Briefly, mice (N=8/group) are
immunized i.p. with ovalbumin (OVA; 10 ug) in alum on days 0 and 14. Mice are then challenged
with acrosolized OVA (5%) on day 21 and 22. Animals receive vehicle (p.o.) or a compound of the
10  invention (100 mg/kg p.o.) all starting on day 20.
Lung function is evaluated on day 23 using the Buxco system to measure PenH in response to an
aerosol methacholine challenge. 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
15  should be understood by those skilled in the art that various changes may be made and equivalents
may be substituted without departing from the true spirit and scope of the invention. In addition,
many modifications may be made to adapt a particular situation, 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.



WO 2011/ 012592PCT/ EP2010/ 060830 - 80 - Span 60 2 Tween 60 2 Mneral oil 5
Petrol atum 10 Met hyl paraben 0.15 Propyl paraben 0.05 BHA (butyl at ed

hydr oxy awo=011e&)129201 Water g.s. 100 All of the ingredPemEP20100668p1 wat er,
are conbi ned and heated to about 60C with stirring. A sufficient quantity
of water at about 60C is then added w tfy vigorous stirring to emulsify the
i ngredi ents, and water then added ¢.s. “about 100 g. 5Nasal Spray

For mul at i 6bAIMSever al aqueous suspensi ons contai ning from about 0.025-0.5
percent active conpound are prepared as nasal spray formul ations. The
formul ations optionally contain inactive ingredients such as, for exanple,
m cr ocr ysWantli§ gkemedes] ul ose, sodi um car boxymnet hyl cel | ul ose, dextrose, and
the like.  Hydrochl of j gnRGI&LrABHuRE added to adjust pH The nasal spray
formul ati ons may be delivered via a 10 nasal spray netered punp typically
del i vering about 50-100 microliters of for®ilation per actuation. A typical
dosing schedule is 2-4 sprays every 4-12 hgﬂrs. Exanple 7 Intracellular
Cal ci um Fl ux (FLIPR) Assay 15 ConpogAd a Rﬁﬁ@ent Preparation Stock

sol utions of conpounds were prepared from powders as a 10 nmM DMSO st ock

sol ution. These sol utions wereR ﬁmg the two week period of

t hese experinents to prevent freez&-thaw off t he DMSO stocks. The DVBSO
stocks were added to the appropriBte &%sa wuf er at a concentration of 10
iuM afd then diluted serially to the fifhal "concentrations that were
tested. No gbservgbhe 20t ﬁechﬂLta%e was fornmed at any tinme during this
process. THE'AGUESTsY §6FUTT Ofs” '0F “Conpounds as wel | as ATP (Si gma A7699)
and BzATPwiicStigna B6396) were prepared fresh for each day of experinent.
Cel | culture: 1321N1-hP2X7 and HEK293-rP2X7

nisOorl;
10 R'is:
substituted phenyl; or
optionally substituted heteroaryl;
R’ is:
optionally substituted phenyl;
15 optionally substituted heteroaryl; or
optionally substituted C;_cycloalkyl;

hydrogen;
Ciealkyl;

20 alkylcarbonylalkyl; or
alkoxycarbonylalkyl;

R*and R’ each independently is:

hydrogen; or
Ciealkyl;

25 R is:
hydrogen;
Ciealkyl;
hydroxy-C,alkyl;
Cialkoxy-Cy.qalkyl;

30 hydroxy-C.salkoxy-Csalkyl;
Cialkylcarbonyl;



1321N1 cells stably expressing the full Iength human P2X7 gene

(1321N1- hP2X7) and HEK293 cells stably expressing the full length rat P2X7
gene (HEKZO2011RAX®MY were obtained fromthe Roche Cell 2PCCuPeamomciBaci |ity.
1321N1- hP2X7cells were grown in Dul becco's Mdified Eagle's Medi um ( DVEM

hi gh gl ucose suppl enmented with 10% FBS gnd 250 p, g/ nL (418. HEK293-r P2X7
cells were grown in DVEM F-12 suppl enent'ed with 10% FBS, 1 nM CaCl2, 2 nM
MyC12, 2 nmM L- d ut dmaleylabonys00atkglnl A18. Cells were split such that they
never became >70% canf] yenticldif@gel I ul ar Cal ci um Flux (FLIPR) VO

2011/ 012592PCT/ EP2010/ 060830 -81°:2 On the day prior to the experinent,
1321N1- hP2X7 or HEKRYBxy Paxkowel|-glkwerd rel eased into suspension with

cal ciumfree RBS.+ Versene and washed by centrifugation with calciumfree
PBS to _renove the Versene. Cells were resuspended in growh nediumat a
density of 2.5 x 1059©&i &/ ni. and seeded into black wall ed, clear bottom 96
wel | plates (50,00Q cakhs/ well) approximately 18 hr prior to 5

intracel lular calciumflux experinents. On the day of the experinent,

pl ates were washed with FLIPR buffer (calcium and nagnesiumfree Hank' S
Bal anced Hal t Belcuihp@nd (HBSH) , Shipgh RTBALRIR Wethydb@en™M Hepes, 2.5 nmM
probenecid and 2 mM cal cium chl oride) using a BI O TEK 96 channel plate
washer and incubated with 2 nMfluo-3 dye at 37C for one hr. The dye was

t hen nénoved BFhepbap@nivashiding tatidetchem ¢ et 2,svherineR’ad hokydd to 10 equilibrate
for 20 mn at roomtenperature with antagonist or vehicle (FLIPR buffer).
Agoni st (100 uM BzATP final concentration for hP2X7; 5 uM BzATP fi nal
concent r at.i on e coRRXAY acvarding dokeg ongbfichensai o, wheciFR| PRyd@omin | uor escence
measurenents nmade at 1 sec intervals for 60 sec followed by 3 sec intervals
for a further 4 mn (5 mn total). A final addition of 5 uMiononycin was
made and $he rEheicompouBd ATRding tkanel ofi¢ ef shansclendevirorimBl is Peadytsobstieedvasi mal
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were made in then freshly di edl to 20 (10x) with Dul becco's
phosphat enitsiliy pufrey: gﬁF‘llkﬁl%aﬂE%P‘Bgn‘nﬂ}ﬁ‘ﬂqoai’le%%au‘?fﬁ’carb‘?f 63@%%@3{@@3@ Ffat final
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he. pPOaarEEEn 50! B i ta (HORAN b1 RSB OB BREG o %ﬁﬁ% e

bl ood dongrsxwer alkye di, gatlblty1 iy atkory) dmineSiniih& € edikl/k Ongalkeryl;izialgnglt cohol or
caffeine for

[ t Th
Co | eet e BTk Es A RGP R e e T it B e 8N My Assay
Met hod Theé.«Opodyt & ablkprlaﬁl da]keﬂyaﬂlﬁ‘lthJsEﬂiézl %ﬂrpxﬁbtﬁkﬂaﬁmatGlWyBlﬁlf er, Assay
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Dul beééo @R@B@rbt@g?l(sﬁgdrfelaallgﬂﬁnan@@ﬂbpnﬂﬂzaﬂBB Ci. gﬂqmlngﬁzgyyladded to a

final d.i.nc pi of
this LPS %ra{u bn&%m"ﬁﬂ g{fm@ s Lﬁgﬁgﬁdeﬁe%‘i??% gg oo e pyBIDL £ pBs
in the appfiypbl &!aéOW\leMaZ@f’l wo9elviethiazqid! ypshisrepil:dmedippblt exadPaeybl ood and
compound ¥&!rGiaMyXpeia@id palith QWeH p§:&-ik @Ryt O tridGhyMefh@btichdfly substidlte®f 30
35 nM ATP was ggdgg e Pfa;l Wg p}trrrl neﬁ%?)}h y+ c%dngggnn hlxe%thoroughl y
and |ncub%tt%actl%fﬁntéubsvwrémawfems@zzﬁﬂ@ﬁ/e@%wl@ aplkylenggioxy. f yr t her 30 mi n
at 3769 96 pL of ELI SA assay buffer was added to each well and the plate
centri fuged at_4C 1,200 rpmfor 10 m n. Supernatant was renoved and assayed
for IL-13%usi n“{z}letcﬂlép%ﬁﬂ ?‘EP%‘“%F‘P“&@%‘? d?i"‘HEf 119 5 vieersinR uip Aoyl substititgg 08¢ oc o

( Ser um negwobiirct bOBANINAL, and PiCrcRIblyRUbstitita@ADES Yo orlkedDSmavewiéh £abgialeated usi ng
ALfit. substituents each independently selected from: halo; C, salkyl; C,.salkoxy; halo-C, salkyl; halo-C;.
salkoxy; Ciealkylsulfonyl; nitrile; C;_calkoxy-C; salkoxy; hydroxy-C,; calkoxy; C;.salkylsulfonyl-C;.

35 ealkoxy; hydroxy-Cy.ealkyl; hydroxy-Ciealkylamino; C,alkylenedioxy; C;.¢cycloalkyl-Cysalkoxy;



SExanple 9 In vivo Assay for Asthma and Lung Function BALb/cJ mce are

i muni zed with a standard i mmuni zation protocol. Briefly, mce (N=8/group)
are i nmurnwoedit/oipsozwi t h oval bum n (OVA; 10 pig) in al umpom/Ekayis/o6usand 14.

M ce are then challenged with aerosolized OVA (5% on day 21 and 22.

Ani mal s receive vehicle (p.o.) or a cqrégqund of the 10 invention (100 ngy/ kg
p.o.) all starting on day 20. Lung function is evaluated on day 23 using

t he Buxcoorsyiye-enmsixomembpsideteRaryHclonted &gpanyselyt oyrarnlderierobl; poedimdchol i ne

chal | engepyn%&\%%{yﬁazﬁlgﬁﬂyrﬁ%lﬁﬁmr?r?agmg'?‘i”&d%;ﬁ%gﬁ%gen gg collected at the end

of the stud resent invention escribed with reference
to the speC|f|c enbodlnents thereof, it 15 should be understood by those

skilled in therg@rbmbial aeéerding%San%ﬁw%lmto%ewﬁ@&@m@@ ALY 2 e;mfmsgynay be
substituted w t hout departlng fromthe true spirit and scope of the

i nvent PonheH)-&elerePBFY. many nodi fications may be made to adapt a
particular situation, material, conposition of rratter process process
step or steps, to the 8%‘11‘%“ ve spirit and scope present invention.

Al such frodi fliegpmead acarding o age ofslages ]v\ﬁ"tﬁh'f”i‘f“’“i“?'l]e ‘§B]8fp‘éé1 SYpstifuifd oat-aj s
appended f@roethee times ¥idh a SLMdﬂsor\@ﬁl@htubr&s @binagdndesily stlobied DHFAU RalkyafC, f or rrul a

| : h t t abl |
b s ol B R R R SR RO b e R el S e bt e

het er aar ypyrazBR1; tr&mlplpbxa@aslat kyxagafdsthiatarleicotiplveiy:thiadizopt; lomeralaalzblyl substituted
het er oar ylx’azo(?ldmolpt ! 1ny1 p)ﬁlmljdltr)g/lt p}tlrgztlr(lz" (ii p%;refdagl%ylc OI‘QI‘laZH%/ll eac%%p 10na11y %gstl%ge(p
one, two or three times with a group or groups independently selected from: oxo; Ci_salkyl; Cy.
salkoxy; hydroxy-Ci.ealkoxy; hydroxy-C,.ealkyl; Ciealkoxy-Ciealkyl; or hydroxy-C;_salkoxy-C.
salkyl.
15
9. The compound of according to any one of claims 1 to 6 or 8, wherein R' is phenyl substituted
one, two or three times with a substituent or substituents each independently selected from: C,_calkyl;
Ci.salkoxy; halo; hydroxy-C,_alkoxy; or a five- or six- membered heteroaryl selected from: pyrrolyl;
pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally
20  substituted one, two or three times with a group or groups independently selected from: oxo; Cy.
salkyl; Ciealkoxy; hydroxy-Ci.salkoxy; hydroxy-Ci ealkyl; Cisalkoxy-Ci_salkyl; or hydroxy-C;.
salkoxy-Cyealkyl.

10. The compound according to any one of claims 1 to 6, 8 or 9, wherein R' is phenyl substituted
25 one, two or three times with a substituent or substituents each independently selected from: C, salkyl;
Ci.salkoxy; halo; hydroxy-C,_alkoxy; or a five- or six- membered heteroaryl selected from: pyrrolyl;
pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally
substituted one, two or three times with a group or groups independently selected from: oxo; Cy.
salkyl; Ciealkoxy; hydroxy-C,ealkyl; or hydroxy-C;_salkoxy-C;calkyl.
30
11. The compound according to any one of claims 1 to 6 or 8 to 10, wherein R' is phenyl
substituted one, two or three times with a substituent or substituents each independently selected
from: methyl; methoxy, chloro; bromo; 2-hydroxy-ethoxy; 5-methyl-1H-pyrazol-3-yl; 4-methyl-
pyrazol-1-yl; 4,5-dimethyl-4H-[1,2,4]triazol-3-yl; 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl; 2H-
35 pyrazol-3-yl; 1-((R)-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-[1,2,4]triazin-2-yl; 6-oxo-6H-pyridazin-1-yl; 3-methyl-6-



G _6al kyl ; 20al kyl car bonyl al kyl ; or al koxycarbonyl al kyl; R4 and R5 each

I ndependently is: hydrogen; or G _6al kyl; 25Ra is: hydrogen; G _6al kyl ;

hydr oxy- Gvoealikk392Ci _6al koxy- C i _6al kyl ; 30hydroxy- C _@arkrze1006088@l kyl ;

C _6al kyl carb onyl; WO 2011/012592PCT/EP2010/060830 - 84 -

G _6al kyl sul fonyl - G _6al kyl ; aninocarbq& O _6al kyl; or hydroxy

G _6al koxy- G _6al kyl; and Rb is: Shydr or G 6a|ky| 2. The conpound
of cl ai m dxo- Gﬂﬁlarﬂéﬂzrm-m 640~ éﬁdiﬁﬂgroary@Zh;EdﬂDb@nthﬂﬁGm@ %élhﬂhnmmﬁlmin -Aobor di ng

to el thery GLAUM L8ty 25 INIRESI Banron F5E VLS 2 € TieRODRONDR AGCOT di ng

to any one he “conpound

accor di ngm@tbyld%PYéﬁiél %Yl 2rthy s xot2e3- thycv\mm‘f@%n FQIYDI lsmsﬁhélrﬁr?xoslumélil}’ctf@rt ed one,
15 two orpifges P,i gR0. IWdﬁﬂ}d@ p?/H@d%ﬂ' i H%E(Rﬁﬁ h§&9}§13 ﬁlaﬁsszysp a@@h_a 0x0-2,3

|ndependently selected from 6al koxy; ‘hal o-G 6a|ky|
hal o- CP_6&hydexgyridegin-gyj; %Wgﬂyrf%lﬂylrl ylér 4 aw% r‘sdeflrar?ﬁ -pyrigjidingzr k1@ ny! -
g hegy: i u: byt p}wlﬁ@l[ 1€~Enz -bhe2 b1 pshﬂeﬂmxy §yria@£m @@alzl6ydl&4¢b§6 dihye@dwi t h
al ky ri nocar bonyl
G _eal ol L o o O Sl GO Sttt s
hydr oxy ¢ agypiaiyi-yl QR -i§ adok@ X YiethGk y-frapHyd-ats- Neaaydrepyidath-36al dkeooysH-fStidazin-
1-yl; 4-ethyl-3,5-dioxo0-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 3-methyl-2-oxo0-2H-pyridin-1-yl; 4-
10 methyl-6-ox0-6H-pyridazin-1-yl; 2-methyl-5-(3-methyl-2,4-diox0-3,4-dihydro-2 H-pyrimidin-1-yl; 2-
methyl-5-(5-methyl-2-ox0-2 H-pyridin-1-yl; 2-methyl-3-o0x0-2,3-dihydro-pyridazin-4-yl; or 1-methyl-
6-0x0-1,6-dihydro-pyridin-3-yl.

12. The compound according to any one of claims 1 to 6 or 8 to 11, wherein R" is phenyl
15  substituted:
at the 2-position with: C, salkyl; or halo;
at the 4-position with: hydrogen; C,_calkoxy; or halo; and
at the S-position with: C,_salkoxy; hydroxy-C;_salkoxy; or a five- or six- membered heteroaryl
selected from: pyrrolyl; pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or
20 triazinyl, each optionally substituted one, two or three times with a group or groups independently

selected from: oxo; Cy_qalkyl; Cyealkoxy; hydroxy-C,ealkyl; or hydroxy-C, salkoxy-C, salkyl.

13. The compound according to any one of claims 1 to 6 or 8 to 12, wherein R' is phenyl
substituted:
25 at the 2-position with: methyl; halo; or bromo;

at the 4-position with: hydrogen; methoxy; or chloro; and
at the 5-position with: methoxy; hydroxy-ethoxy; 5-methyl-1H-pyrazol-3-yl; 4-methyl-
pyrazol-1-yl; 4,5-dimethyl-4H-[1,2,4]triazol-3-yl); 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl; 2H-
pyrazol-3-yl; 1-((R)-2-hydroxy-3-methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 4-((R)-2-hydroxy-3-
30  methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 6-0x0-6H-pyridazin-1-yl; 3-methyl-6-
oxo0-6H-pyridazin-1-yl; 6-0xo0-1,6-dihydro-pyrazin-2-yl; 2-methyl-3-ox0-2,3-dihydro-pyridazin-4-yl);
4-methyl-3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 1-((S)-2-hydroxy-3-methoxy-propyl)-5-
methyl-1H-pyrazol-3-yl; 2-ethyl-3-0x0-2,3-dihydro-pyridazin-4-yl); 1-methyl-6-oxo-1,6-dihydro-
pyridazin-3-yl; 6-0x0-1,6-dihydro-pyridazin-3-yl; 2-((R)-2-hydroxy-3-methoxy-propyl)-3-0xo0-2,3-
35  dihydro-pyridazin-4-yl; 2-oxo-pyrrolidin-1-yl; 2,4-dioxo0-3,4-dihydro-2 H-pyrimidin-1-y; 3-methyl-2-
0x0-2H-pyridin-1-yl; 2-ox0-2H-pyridin-1-yl; 6-methoxy-pyridazin-3-yl; 2,6-dioxo0-3,6-dihydro-2 H-



20 6al koxy- C _6al koxy; hydroxy-C _6al koxy; G _6al kyl am no- G _6al koxy;

C _6al kyl sul fony-G _61al koxy; hydroxy-GC _6al kyl; C3_6cycl oal kyl -G _6al koxy;
am no; amwoeeGroigmwbkyl ; G _6al kenyl; G _6al kynyl ; nor pheCirmp10/060830

noi phol i nyl - G _6al kyl ; pi perazi nyl; piperidinyl oxy;

am nocar bonyl - G _6al koxy; hydroxy G 6? koxy- G _6al kyl ;

C _6al koxyam no-C _6al kyl ; hydroxy-Ci EZ| kyl am no-Ci 6a| kyl; Cl

6al koxy campiondih-ami; rﬁbh@r%y&&iyk)yﬁl 9x0j,0- @bbrdkfypﬁdmmhyl amiathyl-Tiox &AL iy dro-

G _6al kyl ﬁmdfﬁojcﬁr (E%Xt]oxy g:ilnethgg’y @%Jg)@%ﬁ)af 9 gﬂydr%ﬂﬁﬁklh-‘élyl 6-0x0-6H-pyridazin-

G _6al kyl am nocar
hydr oxyca]r Botrgthyle.5- %F%@ﬁalhﬁﬁlmﬁﬁt[ﬂé ATtglazin-gr&l; 3 apethyi- %waeﬂﬁel‘rifblﬁlﬁbt‘br oaryl

sel ected fgRyTle. @%r6¢pgyylhaz11py plaz Hedyi-5 U fn@tzﬁlzyd dlomﬁz BYdro-2 HSRNARR- Y5 2-
t hi azolyl; i'sothiazo i adi azol oxadi azol %1( dliooxazol i dinyl ;
Y

pyri di Ayl metbxh%%t%ﬁh&zﬁ*%% RYTIHY 1YL éwqﬂ%éwﬁw 3 HYEZRA-YL @dpethyl-

opt i onal Iyowbeuihpm)@ﬁf SdiB ytwo adj acent substituents may forma

C _2al kyl enedi oxy or hal o- 2al kyl enedi oxy. 30 6. The conpound accordi ng
to any one of clainmsl to 5, wherein R is phenyl substituted one, two,
three or faur ThHerBSpouadskcpiiRh es @l loye Suhshd I toeehadieR ' & Brioasllytshbs@ittdd mes,
wth a suh t|t ent or substituents each independently selected from halo;
C _6al kyl; al koxy; hal o-C _6al kyl; hal o-Cl_ 6al koxy; C _6al kyl sul fonyl ;
nitrille; G 6a| koxy C _6al koxy; hydroxy C _6al koxy; C 1 _6al kyl sul fonyl -C1_

35 6al kox r.oX dr oxy 6al k G. 2al enedi oxy;
e R AT L Lo L i
five- or scvcpmnome/ﬂztmemé@kotyeteelhoabsytutegehm dcd widra grgaprar gloyps, ingeperdalyy | ;
triazolyl n nyl; pyridazinyl; or triazinyl,
each optlsc?lneggﬁﬁggfgﬁ%ﬁl}{}?ﬁ{ghgwb éﬂk?l I[gl}%g)g()lcorrpound according to any one of
claimsl to 6, wherein R is 2-methyl-5-(2-hydroxy5 ethoxy)-4-chloro-phenyl.
8. Thescoppoung, 36605l RQoliRe A Why OREoRairk BB wHeR iR iVORIRIY silstitua Pheny
substituted one, two or threé tifres with a substituent or substituents each
i ndependeeny- sel ected from G _6al kyl; Cl_ 6al koxy; hal o;

hydr oxy- G _6al koxy; or a five- or six- menbered het eroaryl selected from
pyrrolyl; 10 pyrazolyl; triazolyl; oxazolyl; i soxazolyl; thi azoIP/ ;

i sot hi azol? yl; l’r?lc%P%‘i‘%P%?PrdméW 8%%‘[’fﬂa‘msolxt§iéﬂlvﬂﬁfeﬁyl? ;18 H&?PYlé?bﬁS}‘i” ed once

pyri m di n()fltwwpwmaﬂudwl pyridazinyl; or triazinyl, each opt| onal |y

subst i two or three tines s in ndent |y
sorecela Bt om bt sssE s o onsaficlesny: Soamsiay e S SRyt
hydroxy-C _6al kyl ; C _6al koxy-C _6al kyl ; or hydr oxy C _6al koxy- Cl- 6al kyl .

15 9. Th d of i { 110 6 5 uh
is pheﬁ)y srﬂ%g?fr’]]?l?%flggtccg%é?!‘f’ e“b?aai%Plgg&td%rfggorWuﬁla Slcj)bstio': uent Oere| "

substl tuents each independently selected fregt C _6al kyl ; C _6al koxy; hal o;
hydr oxy- Ci _6al koxy; or a five- or six- nenbdred het eroaryl sel ected from
pyrrolyl; pyrazolyl; triazolyl; Rq;)yrl di nyl ; ipPdi nyl ; pyrazinyl;
pyridazinyl; or triazinyl, each opt i naII ubstltut ed one, two or three
times with a group or groups 6 wselegtged from oxo;, Cl_ 6al kyl;

G _6al koxy; hydroxy- G _6al koxy dr ox dal kyR: G _6al koxy- G _6al kyl ; or
hydr oxy- C1- 6al koxy-C _6al kyl 10. Jhe orrpound according to any one of
clainmsl to 6, 8 or 9, wherRi™n |SF{3?’:enyI tltpted 25 one, two or three
tinmes with a substituent or subgituents ¢ fependent |y sel ected from
C _6al kyl ; C _6al koxy; hal o; hydroxy-C _6aMNkexy; or five- or six-
nmenbered heteroaryl selected from pyrrolyl; pyrazolyl; triazolyl;

pyri di nyl whaogim:i m di nyl ; pyrazinyl; pyridazinyl; or triazinyl, each
optionglly Sprslts:fBﬁ{toq jone, two or three times with a group or groups

i ndependent |y ec ted from oxo; C _ 6al kyl; G _6al koxy;

hydr oxy- Ci 6aIH’<yR RHR’ hlybﬁ%s‘@yh @idereadotwiy- leiroga; kafe: C13akyl CLsalkoie helorfround
accor di ng.,or. AY.cOARoA: cClibhThirhyk €, A ulﬁnglo IR Rl sty PORR

substi t ut ed one, V\D or ree tifres WI a SU lek{,uent or su stltuents each

i ndependethe plyﬁngl@pe@@ éd’P‘leUéﬂbl subgttrgd Wlt%téﬂbﬂylltf%hﬁrﬁy brallpgearbonyl;

2- hydr oxy. 1-y1; 4,5

i et by L B AR g bt

-di hydro- pyri dazi n-4-y1; 2H 35 pyrazol -3-y1,;

14(R) - 2- hydr oxy- 3- net hoxy- propyl) - 5- net hyl - 1H pyrazol - 3-y1;

44(R) - 2- hydr oxy- 3- net hoxy-propyl)-3,5 -di oxo-4,5 -di hydro-3H
[1,2,4]triazin-2-yl; 6-o0x0-6H pyridazin-l-yl;, 3-nethyl-6- WO

2011/ 012592PCT/ EP2010/ 060830 - 86 - ox o0-6H pyridazin-1 -yl;

6- oxo- 1, 6-di hydr o- pyrazi n-2-y1; 2-nethyl-3 -oxo-2,3

-di hydro- pyri dazin-4-y1); 4-nmet hyI 3 5 d| 0XO0- 4 5 d| hydro 3H- [1 2 4] tr| az




5 di hydro- pyri dazin-4-yl; 2-oxo-pyrrolidin-1 -yl;

2, 4-di oxo- 3, 4-di hydro-2Hpyrimdin-1-y; 3 -nethyl-2- ox o-2Hpyridin-1 -yl;
2- 0X0- 2H-Wworndim23b2- yl ; 6- met hoxy- pyri dazi n- 3-y1; PCT/EP2010/060830

2, 6-di oxo- 3, 6-di hydro-2Hpyrim din-1 -yl; (2-hydroxy-ethyl)-6-o0x

0- 1, 6- di hydro- pyri dazi n-3-yl; 1 -methyl,2-oxo-1,2-di hydropyridin-3 -yl;

(2- hydr oxy-3 -net hoxy-propyl)-6-o0x o-1, § dlhydro pyridaz in-3 -yl; 6-o0x

0- 6H pyri mevparbpnylyﬂlpaﬂibxm%yﬂk}@@n@h@ﬂmd Ay Mkhﬁdr@wwi@mom bydrexziGh- 2- y1;
3 -nmethyl, ﬁ{ %?(Cl GaE{E‘IaMO éj eﬂkolzy dl alkﬁsulf&rgl geiah%!ﬂ B &5}8/ @"'51199’1% F)Zcﬁoglk}l -yl

2- met hyl - 4-di oXo- ,
met hyl - 5 C(s@kommyqﬁznr@@@allzsflpfpyﬂkwlncﬁsa&wyl I@rﬁ@ﬂw;l m@ph%mﬂ C2 sadkyl;
- di hydr o- py&i ARz b@e&dlyﬂ@xyogmlaocamml B18X%y; @1 gall@x%rblyod@l(%alﬂylrlﬁﬂ} w?%% yl. 12

The conpound accord |n? to any one of claltrsl erein R is
pheny! > 15¢lpaminett eyl s%wpéyczrbﬁaglﬁm%&l Rk Cl eikyt?aqbkwamlwchalkﬂ iCat the

4-positiop ﬁlﬂlocdf'WdﬂﬂOQ%ﬁH(mgcar@@JkaMiyl (Ul 6411@11@11@51@0@1 C, 6alk§t ct. @&éﬁmﬂ@s ition
| ve- SI X- nber e

with: G _6al kox r oxy-

het er oar yts ‘E e]éid@éy‘ian(?Pﬁ’l y@fﬁ;wypmy pwa%%ﬂlaﬁm S Y, fow Fdi nyl ;

pyri m di nMH(yleﬁ)a)dfoaz,lhBMlcl zamyﬂdndcﬁﬁynyﬂa,flv@r ordx- hlémﬂétd:dhé’teroa@aﬁfd‘lbc&pﬁbﬁmal I y
substituted ree r oups .i.ndependent |y
select ed PISRE Py PhaghitisFrobs Toribok usro Ty BBy uy B AY
hydr oX9- ChmﬁﬂhhpkyﬂﬁmQﬁphhyhmylﬁﬁamﬁmqwnmﬁmQUmdnamgmmdmngnmmuﬁ@wymmeiof
clainmsl to 6 or o)

2-position wi t B Pﬁﬂfﬁmﬁp mﬁmﬁ 8%? 1@@X@ﬁ 43 bghytEQOCZS?ﬁ Yhydr ogen

met hoxy; ekyksiifooyloor natnit; and at t he 5- p05|t|on mnth met hoxy;
hydr oxy- et hoxyg. VAg-vAel 4- et hyl pyrazol -1-y1,;
4, 5-di met hy1- ? gi(trs(%tla_go g,m ‘fjghdx’h
2- et hyl - 3- oxo- 2, 3- dlhydro pyrlda2|n 4-y1; 2Hpyrazol -3-y1;
14(R) 13- hygdr Ox%e%oﬁ%un@gﬁ'clﬁﬁQQMereﬁl R Tk R PRRZA]. - 3- Y 1;
4- ((R) - 2- hydroxy-3 -
met hoxy- propy1l) - 3, 5- dIOXO 4,5-di hydro-3H-[1, 2,4]triazin-2-y1,
6- oxo- 6H-pyr i dﬁ%lcamaauméacc&ufﬁg&mtke@alm@m% Qﬂérélﬁlﬁzisrhalo ¥rlmethyl.
6- 0x0- 1, 6- di hydr o- pyrazi n-2-y1; 2-met hyl - 3- oxo- 2, 3- di hydr o- pyrlda2|n 4-y1);
4- et hyl - 3, 5-di oxo-4, 5-di hydro-3H-[1, 2,4]triazin-2-y1,
%4( S%} 2- gzmlr OXMTe%oﬁﬁiuh@XQéo@fn@ BYyahy obe ofrmhﬁsyllwabk hERA®’ is3m¥thoxy; 2-hydroxy-
- et 0X0- i n-
1- met bl BB rf%@ ngasﬁom ?ei}{i%d BB Y B PYr R BYE PYAYIDE- 3- y1;
2-((R)-2- ﬂswldﬁ@xg @fmplhpyndam;opyﬂr)azﬁyloeaoh é’ptﬁ%nally@ﬁ)sdﬂuh:ydiid)t-vpyd’rltldﬁithllibs4 y1;
2- oxo-pyrrglidin- hydr g 2 -1- thyl-2-
oxo o yP it 1o g o e r R Ry Y ARG seloby o it Pl oY
2, 6- d|oxom@nﬁydhhmdkwcahkw,mo 2011/ 012592PCT/ EP2010/ 060830 - 87 -
pyrinidin-l -yl; (2-hydroxy-ethyl)-6-o0x o-1, 6-di hydro-pyridazin-3-y1; 1
- met hy1- 2- oxo- 1, 2- di hydropyri di n-3-y1;
( 2- hy@b ox33- 3- nEtclvoxpoupd ageydling & any ondof@lagidhipde 82, peictiazé ho3-y1;
6- oxo- 6H pyridazin- 1 -yl;
4- et hyl - 3, 5- di oxo- 4, 5- dlhydro 3HA1, 2, 4] triazin-2-yl; 3 -methyl-2-ox
0- 2H pyri %ﬁ n- 1The;¢pmpwnd h@@ﬁwgimﬁ@eﬁ 19d@23. hgreinR ' is fuarpret hy 1- 5 -(3
-nmethyl -2,4 -dioxo-3 ,4 -di hydro- ZFprrlnldln 1-yl; 2 - 5 nethyl-
-(5- nethyl 2- 0X O- ZFFp ridin-1-yl; 2-nmethyl-3 -oxo- 2 3
- di hydr o-$yri dHicpmeeupd of cim 19 ¥R 6- oxo- 1, 6 di hydro-pyridin-3-yl. 14.
The cgppound a@ﬁphgbngmhq(ﬁemypne of clains 1 to 4, wherein R is
optionally substituted heteroaryl. 10 15. The conpound according to any one
of clainms 1 td¥45®BUoeA% wherein R is quinolinyl: isoquinolinyl: or
i ndazol yl ; eack’ lﬁup@bgehuhaﬁbx@maalor twice wit h a group or gf oups

i ndependent |y Iechﬁd f,rom hﬁﬂ !i F 0xq.. 15
16. The corrpou o r%dlyfhtgx%ﬁgoxé’ne}%@yl P kg:lty Bﬁi%el% P& -h—y@,s is
opt i onal | ¢imstuistH-112t4diazol-3-yl; 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl; 2H-pyrazol-3-yl; 1-
35  ((R)-2-hydroxy-3-methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 4-((R)-2-hydroxy-3-methoxy-propyl)-
3,5-diox0-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 6-0x0-6H-pyridazin-1-yl; 3-methyl-6-oxo0-6H-



phenyl . 17. The conpound according to any one of clains 1 to 16, wherein R2
i s phenyl substituted once or twice with fluoro. 20 18. The conpound
accor di ngvoaoarmy2sne of clainms 1 to 16, wherein R2 is 4PCrEreaopbessy| .

19. The conpound of claim11, wherein said conmpound is of formula II

wherein: 25p is fromO to 3; R6, K7, R8, RO and Rrn each

i ndependently is: hydrogen; halo; C _6al’kyl; C _6al koxy; hal o-C1- 6al kyl ;
hal o- Ci _6erikenuy 1 -yICh-o8el I@;dhlyddofmmym 2B 2- @ahkl;BI w2t ladiyydro-@iridean-ky sl fi nyl ;
phenyl sul f,gpyls 9'@9;{064 fpdﬁll}kﬁo @Jﬂ%ﬂyh 6RO mnl 4(8)- 93;&8% Jn&hﬁagwﬂywrﬁghw th

G _6al kyl; nitr yl car bonyl ;" am’no

G ~6al koxiaryiyk Z@thb&pk@%wﬁr/@r@mwda@l 46d); kaveghyl-rpte- bﬁ}ﬂ@aﬁr@dm@am

VIC2011/ 01259 | "
G _6al kyl %% €y E@%@é@&%&%@’ gk B2 By AL G RBLIG LG8 Ao,
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27. A pharmaceutical composition comprising:
20 (a) a pharmaceutically acceptable carrier; and
(b) a compound of claim 1.
28. A method for treating arthritis, said method comprising administering to a subject in need

thereof an effective amount of a compound of any one of claims 1 to 26.
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29. A method for treating a pain condition selected from inflammatory pain, surgical pain,
visceral pain, dental pain, premenstrual pain, central pain, pain due to burns, migraine or cluster

headaches, nerve injury, neuritis, neuralgias, poisoning, ischemic injury, interstitial cystitis, cancer
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