WD 2011/ 012592PCT/ EP2010/ 060830 DI HYDROPYRI M DONE AM DES AS P2X7 MODULATORS
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 QeePor Hes oD béeﬁ shodRShkdistt e@ﬁ@gllyrhducf?(gn if? Bﬁfn%%{lérb{glﬁ%w 1E ut ed
het eroaryl; 10 is: optionally substituted 8/ ti onal 1y substituted
het er oar y#P- regylated in a transgenic mouse model of Alzheimer's dlsease J. Ezol Chem Apr 1T, 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.



optionally substituted C3_6cycl oal kyl; R3 is: 15hydrogen; C _6al kyl ;
al kyl car bonyl al kyl ; or al koxycarbonyl al kyl; R4 and R5 each independently
i s: 20hydwogemnyjo1e92Ci _6al kyl ; Ra. is: hydrogen; C _6al kpCI/EP2010/060830
25hydroxy-C _6al kyl; C 1 6a | koxy-C i _6al kyl; hydroxy-C _6al koxy- G _6al kyl ;

C _6al kyl carbonyl ; G _6al kyl sul fonyl - G, _6al kyl ; 30am nocar bonyl - G _6al kyl ;
or hydroxy G 6alkoxy C _6al kyl; and ~ WO 2011/ 012592PCT/ EP2010/ 060830 -3
Rb is: hyﬂmng@nmﬁnwmmksamn@wuhv@m@&Gnmalso provi des and phar nmaceuti cal
conpositions conprising the conpounds, eds of 5 using the conpounds,

and methods of preparing the conpounds. De|'nitions Unl ess ot herw se

stated, the following terns used in this |l ig@ation, including the
speci fication and cl ai ns, have the fln' ioqg gi ven below. It nust be
nd 4 he appended cl ai ns, the

noted that, as used in the spegification
singular forms "a", "an," and "Lhﬁf' pltRAl referents unless the
er

context 10 clearly dlctates oth "Al kyl" nmeans the nonoval ent |inear
or branched saturated hydrocarbon nnlé%ya i sting solely of carbon and
hydr ogen atons, having fromone to twelve carbon latoms. " Lower al kyl ™
refers tQx@ﬁmﬁb&mhamy@maxame@mah&aﬁ§ix carbon atons, i.e. G -C6alkyl.
Exanpl es of al kyl groups include, but are not limted to, nmethyl, ethyl,
propyl, i ¥5¥8pyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl,

5 misQorl;

nisOorl;

R'is:

substituted phenyl; or

optionally substituted heteroaryl;

10 R’ is:

optionally substituted phenyl;
optionally substituted heteroaryl; or
optionally substituted Cs_¢cycloalkyl;

15 hydrogen;

Ciealkyl;
alkylcarbonylalkyl; or
alkoxycarbonylalkyl;

R* and R’ each independently is:

20 hydrogen; or
Ciealkyl;

R*is:
hydrogen;
Ciealkyl;

25 hydroxy-C.alkyl;
Ciealkoxy-Ci.galkyl;
hydroxy-C,salkoxy-C,_salkyl;
Ciealkylcarbonyl;
Ciealkylsulfonyl- C; salkyl;

30 aminocarbonyl-C, salkyl; or
hydroxy C.salkoxy- Cisalkyl; and



15 dodecyl, and the |like. "Al kenyl" nmeans a |inear nonoval ent hydrocarbon
radi cal of two to six carbon atons or a branched nonoval ent hydrocarbon
radi cal oWot2hriga2390 si x carbon atomnms, containing at | ea®CTareoldonsBe bond,
e.g., ethenyl, propenyl, and the like. "Al kynyl" nmeans a |inear
monoval ent hydrocarbon radi cal of two to six carbon atons or a branched 20
nonoval ent hydrocarbon radical of three to six carbon atons, containing at
| east one trid@éybond, e.g., ethynyl, propynyl, and the like. "Al kyl ene"
means a |inear satq&aggg,gjvalent hydr ocar bon radi cal of one to six carbon
atons or a branched’saturated dival ent hydrocarbon radical of three to six
carbon atons, e.g.,Cudhyl ene, ethyl ene, 2,2-dimethyl et hyl ene, propyl ene,
2- et hyl prRYlceRR alsB Y ldeNEd pREMEMLEALonRBGid D  nhrkRg the Bompduli@XMeth @R de

"al kyl oxy", which may be used Interchangeably, mean a moiety of the formula
-OR, wher ing the Goapeyydy prd mnethds et RiengEngfEF r @ Hisr ei n. Exanpl es of al koxy
noi eti es pemphitiede, but are not limted to, nethoxy, ethoxy, isopropoxy, and

the like. "Al koxyal kyl " s a noiety of the formula Ra-O Rb-, where Ra.
is al kyl YHers 9@6 1354 a}gg},ng;@ﬂggm@@fm%él IR S pplicgtop luging thy %%&%Y‘W“ggr oups
i ncl ude, &ymwawvdahe @Xiaiphseiver bl hnxyetodyibted tat, Zseeh fRXydRIFRMIh and the

1- met hyl- 2- met hgxyet hyl - (2- net hoxyet hyl ) - 3- hoxypr opyl nd 1-(2-

et hoxy et TSR IR BT A R e R SrBGP tsess PREREY or ru
- 0- R- R0 wherlgidivtaks bheraliey| ene and R is al koxy as defined herein.

as. ot | ned R rAtE ARt Shpstiied BRI G TP RES sl FY) - =
wher ei n Rartenahkigdyogensatehes, haved floer @i i tweMOc2ish it @is2 SOARCIK EPRELOH0E@B0830 - 4
- "Alkylc r. i h - R ) - in Ris
al kyl ene ?ﬁﬁﬁ%&% ?118 Jﬁgkoksy{@gos%ﬁ éfgﬁg, ﬁ.gd%h%%%ﬁh%xi&l%k@lkyl%ro%pﬂlclﬁlemg%% Bt

" Al koxy c alithigndyd. atcky |, ethytepmgylasogropplpisefutyd, vec-fubyl tert-butyIRpadfyd p-bRxylsiydi n R i s

al kyl ¢ge @d-yRand @e fikkoxy as defined herein. 5 "Al koxycarbonyl al koxy" means
a group of thé"forrrul,a -0-RC(0)-R wherein Ris alkylene and R is al koxy
as def i ned\Faylemsanseflipen syealepdwiioedipamiglicahefAne o ixgRBp 2igMs pabranshstul a

- 0- R- C( 0) m&AdviBR h@drbbaoh fadRhikoY HBRG0 A% c4Bdnl ML, BbRTaRind-at least one double bond,
" Al kyl ami nocar bonyl al koxy" means a group of the formula -0-R-C(0)-NHR

wher ei n RE-§-sethenilypraprayligiddiedi e i s al kyl as defined herein.
" Al kyl carhapykBmcagal kydr moi®arst 15 divedrednytadidal dlt€o foidakan aBmN x KehfhedR"

wherei,n Ris al kylene, R is drogen or alkyl, and R'.is alkyl as defined
horer Al i B neRmoks el e Noafiordtoits ool et et pyriy oo, €
- R-NR - C( @hynCRprophet, eadthRikdes al kyl ene, R is hydrogen or alkyl, and R' is

The 1 or mul Sge Rrexos iR Pt RS R ogPRla s A e el iyl

as def i nelgalvbedssiaturatdd Alivlalghtehyilnocral dooxdical efelansto aixgambopatadhs, t.oembtbylone a

-0- R NHR rejn R j | Kyl j |- kyl efi.n h
"D ol ky! af s gL BRGIAR BBt e R RERRIRI LS, | & 1
al kyl éhe ‘axkoxR’ amlidlkgoxyR whaghemayl epbedagerdehqably, then ainmwicty ellthefomwllef -6y | "

means a YR anta€ £, 5 3 pEREl & aRokSmabkX; 4 herein.
" Al kyl sur?l:léﬁ% " %élﬁﬂ‘? a&ﬁ‘g}dge?eym‘%%{%e %/%r fey &t §cfn§?‘£ﬁéﬁcg”'?%%§e duré;‘%; kyl as
def i ned hlemigddio. mefijoky benyt apyProxreahtcdkqoi ety of the fornula -S-R wherein
Ris al kybaigsysl@fit Refhs RelRELf theAdiilaSUl . apy lvakk: iBaNs IR iigide &f the
formul a -R’-S(‘)/Z-R" where where R is alkylene and R'is 25 al Kyl as defi ned
herei n. "SRSA berriy Fivgnalpr glpryalihgieurs ingluge By 9py phrsample-Arprghoxgeid Se2- R

wher e30 RnbtBox@hspy1ENBBND Fethdx§etBy 1KY -B&h A3AEthyIEH mB@6Bipfopyl, and 1401 N0 neans a
noi ety of the@Fo?}erl a yl\llRF\’ Wan?iLn R and }gach in eg)g?]dently i s hyrdogen
or al kyl BRSSPI EPHFPY! A no t hus i ncl udes "al kyl ami no" (where one of
R and R tMkalykydxyamehnt hgrodPofahd vormils- IR agesih RaRdikyleicahk Rt 8akeg 'as( Wwher e R
and R arF\E bodth al kyl . " Am nocar bonyl " means a group of the formula -C(0)-R
wher ei n R92°H %o as defined herein. "Aninocarbonyl” thus includes

"al kyl am 'ndkacaldonyll thean d niodttyadfkhel fammuiao€a0 p8nyhdtein R Al esadcbodtyhe@inkyl " nmeans
a groyp of,the formula -R-C(0)- wherein R s alkylene and.-R. is amno as
def nel nevhSe RRlR R st PR YR RO Rt B RSy SRS ar iyl arky e
and



35 di al kyl am nocar bonyl al kyl ". WD 2011/ 012592PCT/ EP2010/ 060830 - 5 -

"Am nocar bonyl al koxy" nmeans a group of the formula -0-R-C(0)-R wherein R

i s al kyl ene 2andh1B92i s am no as defined herein. "Al koxyaRrCmEP20means3@ noi ety
of the formula -NR-OR wherein Ris hydrogen or alkyl and R is alkyl as
defined herein. 5 "Al koxyam noal kyl " neans a noiety of the fornula

-0-R-NR -OR' wherein Ris alkylene, R is hydrogen or alkyl, and R' is

al kyl as ‘dekilqaddnylelkdi’ mearts Algtopp sithd il -RrEENR aharpi Bigaligfiene hed R'os stkfla - SR
wherei n Riigsaalikylnas defined herein. "Am noal kyl" means a group -R-R
wherein R is amno and R is alkylene as defined herein. "Am noal kyl"

i ncl udes ani nonet hylAlkozydarpemlHyT mgang prizieuip pidhs/formua Ra§ (GO Wiyin Rénd t he

like. TheylQer@Bhd® RS %s Afinefiddapal Kyl " may be substituted once or twice
with al kyl to provide "al kyl am noal kyl" and "di al kyl am noal kyl "

respecti vetloxyeagpqaylplienyneang g groun ofdhfEea St RrH(@hR nutstithy fis alkylene and R is

met hyl am grR&Y by dofind@ichyd. am nopropyl , et hyl am noet hyl and the |ike.

“Di al kyl ami noal kyl " i ncl udes di et hyl am naonet hyl . di net hyl am noet hyl ,

di ot yl st ropy e Rt Ry RBEngY GeloHBat Ty CGHG i R hghe

" Am noal k@fiyéd Hepans a group -OR-R wherein R is amno and Ris al kylene as

"N 5o2- RR oS R o TR G B B LRl MRt PR tene

" Am naOar dndmy liseliyadskdgtidedaereincar banyl al kyl " neans a group of the fornul a
-R-OC(0)5 R erej is al kyl ene_ and o R 4 ndependent IS
nyar ogen. SoArgr e adfe el Mg Rtk s FRA REEE Syt o
t he for nukaydr@zeRoRilkybMred BI' iy aRyl s deficy heme. and R is al kynyl as defined
herein. ". " 0, i NG i

consi sti ngh%(%‘ygﬁrr)gﬂg@@ow %%h%a?#g%%ﬁ)lkth%aﬁ%%%ﬁ ?@ Gg‘ﬁ‘;é’t?egér;‘@?%gar %ef)l “can
be opti onRlY Kydepgprseriatkyt, el Riss allsflianéadingidreedin,  Exanpl es of aryl noieties

incl ude, GyinasRinfQkbohIATkdx§amt s a BRENYH the BARIY Y R.c(ONRRAELHMI R || UOr enyl

i ndenyl, 25 pental enyl’, azul enyl, “oxydi phenyl, biphenyl, nethyl enedi phenyl,
ami nodi phdkene agfl SRR aigrkykey defingd bRy | sul fonyl , di phenyl i sopropyl i denyl |,
benzodi oxaNylamiR&N&RY Uh@RY4 grolfarzRdbed -YLR-NPRAZARYH RNY hikyIBRAZOK AL byl |
benzoxazi nonyl, benzopi peradi nyl, benzopi perazi nyl, benzopyrrolidinyl,
benzonor phdeftsiRereet hyl enedi oxyphenyl , et hyl enedi oxyphenyl, and the li ke,

i ncl udi ngmPakliihbdalkoRy dhegenabdordes forald -0es NRhRT@Rfein B aGikyRet 41 Ropad onal |y
substihut d. 3 1"Ar | a tll< " and "Aral kyl", which may be used

i nt er CRanQedbPlY! 2hidRedh el cal -1 eRo where Ie is an al kyl ene group and Rb

i s an ar ylAlgnalpnydsmaed 4 meietyhethe fdtinule ~§O,-Rphiemaih Rlikalkys asdecitiedasremenzyl ,

phenyl et hyl.. -3-(3-chl or ophen - 2- et entvk and e li ke are exanples of
ek PAARATTE S AL L G N e e R e Rt R
aryl as d&flkyletfadydrmdans a théicty lobthy formmelarS-Ra wherou R iohlkylhe ddfoedhdran.- 0- R wher ei n

Ris aryl, ' Ln. .. A | Xy~ r f of mul a
o SRR DB R A, A Bl U
2011/ 61 259PasTJcERREBI060830 - 6 - "Carboxy" or "hydroxycarbonyl", which
may be used. e , @fad l - OHs

" Cyanoal k)?ﬁ#};léﬁﬁrfgﬁaﬁ@%g?mﬁ?%%; ggqﬁ{a ﬁ%%%?%ﬁ%ﬂ-sgzﬁyfhg%%aﬂﬁ%llpe?sang i?l ene as
defi ned hadkepydefipyliRein.s cyano or nitrile. 5 "Cycloal kyl" neans a

nmonoval enta el MERL § thofer RARMGH R -NRREINer&PR SASRA Ach iRdep FRBRTY iy rdIeeY&! 1 C
rings. Preferred Cdin| oal kyl are unsubstituted or SUbSPI tutéd wi tf% al kyl .

Cycl oal ky3lke andegpidihstedn. |“ppne tagspadydeyfadigleginoh (WKe @f ohibped B ipdieyl erfehs s,

wher eBD eakd isHyBSEh MRNMialkSlainide RRREAGIIR Aoyl .al Kyl , al koxy, hal o,

hal oal kyl , am no, npnoal kyl am no, or di al kyl am no, un] ess gt herw se

speci fi calMYPAPPRAL BEFNS EFQHHPILRC %?m%'gﬂ%g ROFeMS) isenEs a5 Epgdee™ut are
notlILnitﬁ?nmamﬂﬁyﬁ¢mfgf&m&$"ﬂ$&mpmm&ybmwiﬁdummhmﬁﬁmkm%mngyclohexy:k \
cycl ohepty] ,. and t 4 ke, including part unsat ur at cycl gal keny
Gortvat | voAbpRaRabar R Bout SRR A O RS RS Tna IS 6 o

-R -R', whmgineasKecfined hakky I dm@moaansbniRalk 13 thoy mkclodds laiklylamsmocke dnpletitylh esdei n.

"Cycl qal k "o neans. a up of the forrmula -0-R wherein R is cycloal kyl as
defingg h@é%wﬁ?m%gﬁwgﬁg%ﬁalkyIaIkoxy" means a group of the fornula -0-R R
wherein Ris alkylene and R is cycloal kyl as defined herein. "Heteroal kyl™
means an al kyl radical as defined herein wherein one, two or three hydrogen
atons have been replaced with a substituent independently selected fromthe
group consi sting



of -0le, -NRbRe, and _S(O)Rd (where nis an integer fromO to 2), with the
under st andi ng that the 20 point of attachnent of the heteroal kyl radical is
t hrough awoantian2mtom wherein Ra i s hydrogen, acyl, al legir/EPegroloomBkyl , or
cycl oal kyl al kyl ; Rb and Re are independently of each other hydrogen, acyl,
al kyl, cycloal kyl, or cycloal kyl al kyl; and when n is 0, Rd is hydrogen,

al kyl, cycloal kyl, or cycloal kyl al kyl, and when nis 1 or 2, Rd is alkyl,
cycl oal kyTfAmigycatborldldxaT kgdns a gneiyne, thafoshdaniCh®;C(AbRodickeyl Ramiatkglengand R' is

di al kyl ani ho, .ReRi8seRL,at i ve exanpl es include, but are not limted to,
2-hydroxyet hyl ,  3- 25 hydr oxypropyl, 2-hydroxy-1-hydroxynethylethyl,

2, 3-di hydrAdeﬁH@pg/|meansmmw€ﬁhefmulethl&m Bhergiy Briokyitagenygr alkyl and Ris

2, 3-di hydglg)fxg)&rﬁﬂgd,hel?elmydroxy 1 -nmethyl propyl, 2-am noethyl, 3-am nopropyl,
2- met hyl sul fonyl et h am nosul f onyl net pé am nosul f onyl et hyl

ami nosal f oHypHBpsAkY ¥'ri%€tah% P O5HF FERYP W Owlﬁwrawﬁ&&m Bl et hyl |
get hy: am ﬁya?gl:ﬁ?m PP is %mﬁqs aéﬂﬁ%dﬁek&lh ' Het eroaryl meanssg m)noc%/pl i c or
icyclic radic 0 ri.ng_.at ons_havin aromatic ring
cont ai ni ng* %ﬂ%%mty&d“eafbsra’?wté@ ?‘?FP&“W@fSéWﬂéetr% ‘Ssaélfyi ‘%8 ‘iﬁnN, 0, or S,
the r ﬁrm.l 'Mﬂﬂ@oaﬂhyﬂ'g?eah?’@%@eRﬂg whereMR R ainli® aud[lEl(iﬁ’aﬁl{y@dﬂd h@fihddatkreinhe ]
attac ment t of the hetero on an tic ng. The
et or oar y RIS hap R wREaHan rebRE: Ridhond Surhndi bR e i eo
of hetlér ocamycb mbioiyef | mmantgzl"mdg be hibbtitatedonaebdr tivicawite dikiiae pr@pltle onal |y
substitutg Lyl . ..0xazol I.SOX zol yl. | ot hi azol ylI ,
oxadi azol yﬁ(yiafnﬁ Ozaa%?glaéz{rb f/l ﬁ{ %%Ilé%lik% feSpef gny?my%g}?fg{( |féln1y? 35 t hi ophenyl,
furanyl, lpsthjdﬂylhomm@mmbyhy,lanpwﬁm yllet;hylplylmalzrob};llethyb}mnmﬂldl;dnd thgikaol i nyl ,
I soqui n0| "[ﬂ%ﬂ(ﬂlanl? E i"l“lﬁc)fl,lld’e aﬁ%gl Blngﬂg y(ilmetpg{ﬂ%ﬁ%w FElYIEu‘;‘?‘llfg)ﬂn‘l1nopropyl N-

benzi m dazo 0o0xazo , benzooxadi azo
2011/ 012592RaTY- EP@@I!D@?’%@&B@M like.- benzot hi azol yl, benzot hi adi azol yl,

benzopyr avrmmoamaasép | ¥dans 4 gfeam@ffd I Iwhelfernn@?sqmo, ana Rumwaﬁle as &Hﬁh&ﬂ?&?ehﬂ nyl ,
purinyl, quinazolinyl, quinolizin

eridin
car bazol y IARSé%léfmymldo"dmeaw%W 0%/ thfe;fonmkhﬁ ﬁ@em %lé%alkﬁil ﬁ@ffl Ridi ng

partial | y, Erp(ggn@t ed derivatives thereof, each opt| onal |y substituted.

Het eroaryl al kyl " or "heteroaral k nmeans a group e formula -RR

of
wher ei n R/Mneepibgnylaryalihyqorrearkangy; ?”Wét%‘iaa%ﬁ grungd ﬂ%ffef?li“}ﬁl@dRH%Fé@rNR R?
hHet er Oar\l)ﬂh@ﬁulh RQdf'aﬂlyldéﬁBmh algsﬁﬁuﬁde@f:ndkrh@/ if Wd@b@r-a&@?asﬁeﬂ%&h&?ﬁ E [ fs |
eter ry, S | ne erein. teropa X of t or nul a
"0 R Wher B RGN GeeP G BLe BT QB AR T Rl Ric) PR Sreans. o
group of ddfiecdlerdmil a - 0- R-R* wherein R is al kyl ene and R' |s het eroaryl as
defined hgy el.n 10 The may be

used int er th aﬁ’g?%%‘l“&‘f’“"Yaﬁeeflé?y"lﬁc ar%m"‘siﬁ%%?r?‘tafloé’ﬁfn"fefyu"SP%Stm%ﬂ o‘F‘%ﬂ" \EPVhé’Fro or
i odo. Haﬂrlo@lhkydomammmgs Tht deyll graup calelhd apachaligsubititutedaswhiicel honie. Bxanybes ef

hydr ogen an. ) r 088N, ary

hal oal kyl"g iy Ege&g‘%@@g Mc%’&fig%he?%%%% %‘%ﬁ%&%a’rwfﬁ?@%., - CF3),
and t Bé |pdealendlsaztilelilaal digheyyl, bigiwmd. mctimdinedipheofl, anneodipdenml|depherGRulfidiler ei 1 R
is a halo . 0 RUEIR, Xy is

di f 1 uor on‘(gﬂ%xgsmbiq—fe%{%@gyég@ @%&ng%%(giﬁos 1sat ur Iélt %b%ﬁ%&fg&mﬁgr ein at |east
one ring @mwriaéylmenwwenyl IRenzPxaz inomyh denAepiperadyl rhewg)mpprﬁgn tbspAoPYrestidingln

al kyl ene @noyRyrphofiRf, %&%Ye%&df&xyﬁi%ﬁﬂsetﬁyléﬁ@&lgﬁ?h&m arRiGh At ﬁ@ludﬁ@ [k tihily

conS|st|ng of one to three rin I NCor po one, or three or

four het &Yé%wd@%%w%ﬂnerree%f%hb%@%wnaé&y@%ﬂm@ﬁ sulfur) The het er ocycl yl

ring ney beyeRryi eiAkyikduRsich hﬁ%@@us@&m@ﬁfhhﬂg@ﬂ)l¢ﬁfeﬁi dradiBARAP! @%er O is an
heterocyc@%/y m)letles J.ncl ude ut are not limted to %fgtlonally

subst i t ut BEYIgHE georp aRd R /1S anﬁf%é’?"élﬁ? ﬁnedﬁ’ﬁ‘f‘fﬁ‘pﬁﬁeﬂ%%/ﬁyflyfs sueh anbaagyl,

pyrr 8' i di lﬁl?éhyletwrﬁ@gﬂhlofﬂpﬂéhlyl) 2L11%¢|t1¢gagead tyl, Biyd the lﬂ{aaeblaemhplés (ﬂyfylall@/%r: di n?/l :
pyri dazi n rimdin i din oxazal i ol i nyl,
Pl avor 1 anyriohu SRt gt R ol ok MRHR hifdrmsdRebss

i soqui nol 'IAnylbxy maalzslargrmwthylfqnntﬂbl @dk atrediny R iischiryl yi$ deﬁbarmmm azoI i di nyl,
benzogzol y| i |hydrof et drofur | ran
tetra%édré%@r 1 Ihw?ﬁ ﬁ£¥|nfﬂa(§§n¥ :yma P¥o€?§%aqd&”mmwd
thianDThomxmwlsulfone dlhydrqu|noI|nyI dlhydrlsqu|noI|nyI,

t et r ahydr oqui nol i nyl tetrahydrisoquinolinyl, and the liKke.

"Het erocycl yl al kyl™ means a noiety of the fornula -R R wherein Ris

al kylene and R is heterocyclyl 30 as defined herein. "Heterocyclyl oxy"
nmeans a noiety of the formula -OR wherein Ris heterocyclyl as defined
herei n. "Heterocyclyl al koxy" neans a noiety of the fornula -OR-R wherein R
is alkylene and R is heterocyclyl as defined herein. "Hydr oxyal kyl "
means an aIkyI nnlety as deflned hereln substltuted mnth one or nore,

Y o ~ - o o 1 o S



"Hydr oxycar bonyl al koxy" nmeans a group of the fornmula -0-R-C(0)-OH wherein R
is al kyl ene as defined herein. "Hydroxyal kyl oxycar bonyl al kyl " or

"hydr oxyawkasygaeisenyl al kyl " nmeans a group of the fornulPaTARS{10N6@G3R- OH
wherein each Ris al kylene and may be the sanme or different. 20

"Hydr oxycycl oal kyl " means a cycl oal kyl iety as defined herein wherein
one, two or three hydrogen atons in the cycloal kyl radical have been

r epl aced \M“atﬂﬁ)X}a dﬁyhtrdm&ycasb@bsl’t’,iwhi}émay bRepr egaritaagrblp rexargdrew df fholferdela but

are not Cr(r?} 2-, 3-, or 4- hydroxycycl ohexyl, and the Iike. "Al koxy
hydr oxyal 5} and hydroxy al kox ehtyal kyl ", which may be used interchangeably,
means an &RYgkyS " aepispeepidiesfehaformds R sRsmb‘@P@lRt ftadkyleng as|detired hergiaandiRt h

hydroxy andvAab ol 8@t once with al koxy. 25 "Al koxy hydroxyal kyl " and
hydroxy al koxyal kyl " thus enconpass, for exanple, 2-hydroxy- 3-

met hoxy- propapkyL {rans A gropeyalent spiaratod garieyglic mqjeta poRsstingoh Aeny OPiBYHC BRSSt he
fornmul a Ma*errsé(d}hom& Bre umgtemed &R substutcaRnéth leyle @aoamﬁ eﬁﬂi@d@ﬁu& Mels

hydr ogen anat e" ans or mu
-0-C(0) - l\ﬂi’li’%?mt%%‘?é‘@eqnﬁ Oﬁn"réﬁ Sguonis, W RCTPIR GRS, é‘?? %t “?d§P%“6€“WB¥‘{S@%(nalbfl al kyl .
" Car boxy" alk®@ay1alodhadalky R afifno MiehohlRylifing, or@m@lammehnlesﬁulhefr@iam@lﬁcalmeans a

o o g ey ol g S . Bt Pt o SRG PSS OGRR S | o

with "ar yctycl,opqzmlf;e,rcy(tlohexylhszblehap@ﬂ yhd th iy inombiy bartidly uvdGitirhiat (eyoaikehyl ", nmeans
an aryl, g QX heteroaryl cycl oal kyl or heterocyclyl which is optionally
substltute enéently mnth one to four substituents, preferably one or
two subst nyubaﬂkﬁalkﬂ ecined MoE FOLIHOLERSFOACTHVERER1OABEES30 R” & cyclpalign

al kyl, cygl galkylei,cycl oal kyl al kyl, heteroal kyl, hydroxyal kyl, halo, nitro,
cyano, hy r oxy, F%oxy, am no, acyl am no, nono-al kyl am no, di-al kyl am no,
hal oal kyl Cyhlahlisedvk oans algemp pbhe foyiyla -ERRhercindOB Ry(luget & dREiied hrydir ogen,

al kyl 15 ph‘%ﬂoaﬁ?ﬁal&g@ﬁ WledHs ifl)éjr&lp of t(lggrrﬁ{ﬂa 5. ﬁ@%hé%q{ 13 aﬁiyfe§e Al R ﬁtc%g@arlkyfl rom 0
to R'“ are’i ndependent|y hydrogen or alkyl, and R is hydrogén,
aIkyI cW@K@@WﬂPPﬁm5 cycl oal kyl al kyl, phenyl or phenylal kyl), or

-(CR R ) ML RNRARD nwhahaki I’aeﬁceﬁ-ﬁs deﬁﬁ&lgl%femf &&F@lrpoﬁfeQVvé or fBrec 8PHodn aRHL
i ndependent!|y hydrogen or al are, independently of each

an
ot her, hyRreBATCPEFEYYIh Eﬂ“&law%epenévﬂélv 6%1?%?If@rlkt§ﬁ SOHHERYIING
phenyl al kyfl-pr®, Gee'Raiand 18(6f,Rt (wdeke @RS dnafdder Ul DRI e flﬂferstaaﬂlﬁgl; that theny| "

e i S Py RS B B U el BB

met hyl , fdlkmro@cloa]ﬂll ohtyatalkykikyE RUok et iydpent@itlh okach @hdr hodradged, acyl, alkyl,

et hanesul (8 P spi Rl B Beph i a0 PR B e i reR e, o
atom or gand wyheigln spl e eRbk emwnderoalkyib@tcloalklylalhﬁ aneac hieydaming nﬂndaillmammoEmanpl es
of leavi n@?@}ﬁ%ﬂ] Bé Ike%?es a%’ve WEB]PEE 1?10 ILtIa]EQ no? ﬂn&e(a’t?i gﬁlé/gtg?%thg?‘b kane- or

aryl enesu as anesul | 0X
t hi omap hylhydr%mrmhééwﬂlfoaﬂwhmxymeﬁwwhak9 ddrydromormyl éﬁlyﬂroxoynethylethyl 3-

di hal oph ; t a | pxy,

acyl oy, S PR RRRL AR K EURT LR R ABRORN 20 11
target. Thehylslfenaehylansndisyonyasthylbgmingguonyéthyl, nanﬁrlowfomdpm@)@oni st

ant agoni Sﬁleth%ﬁgm&slﬂﬁodyhﬁe@hyl %?etlﬂ/%iﬂﬂb@ﬂfoﬁ?l@tﬁ&lnmethyla@ééuﬂ&@’llproﬁ[ andRE lﬂxcénal ly”

means that the subsequently deéscrib event or circunstancé may but need 20
not occur HeéFﬁ‘a’rﬁtlhléFanfﬁ@o%gﬁﬁob'?lﬁf?ﬁc raﬁtsﬁlwéééo Iiveaies Savipeest £24tRe€ event or

Ci I CUH! ARERaREMY LSS RSIHVANG @Fcd rnlg\ﬂede@atoing sHRRS AN, O, i S RTEaiIRRE
"Di sease st at e" means an%em sease, conditi on, syrrpt om dl sorder or

i ndi cat i offe 2 qmidiene &y yining uadsrsipadipe thaitho gtdymentgigmy efvfhe heiraosnd radical wilbgent i s
[ Eert und@rantahfmaglomig ]'E”Ilhe naereirylltrh@ nii)a@aebpt@ﬁaﬂ@auwsgtucbasgndfbaﬁleterh Esampm@fl on
therew t i ncluding fqr, ex e, 25 .ac onlt

ot r amyclr LG PR TSR PEBR s TeRr P oH P BB FL AR R or t de o

di chl or onedxaang, thidradl) mntloﬂrolyameadlaiolglt fm;ahlaaﬂjfigfyrazmtyh;Iﬂlenalcbaetnasttmsnyacet one,

ort Bt aor i BRG RO Phiors PO b P RN, LBRLARRRIL o ¢ e
contrary, bemmursbbanecpthlsphstsséﬁbenzvtltldwran!iabﬂnxlmmbzqm Hehmomzeb(bhtnzoméamlyd)n are
inert solvents. "Pharmaceutically acceptable” nmeans that which is useful in
prepari ng a pharnmaceutical conposition 30 that is generally safe,

non-toxi c, and neither biologically nor otherw se undesirable and includes
that which is acceptable for veterinary as well as human pharnmaceuti cal

use. "Pharmaceutically acceptable salts" of a conmpound neans salts that are
pharmaceutical ly acceptabl e, as defined herein, and that possess the

desi red pharnmacol ogi cal activity of the parent conpound. Such salts



WO 2011/ 012592PCT/ EP2010/ 060830 - 10 - acid addition salts fornmed with

i norgani ¢ acids such as hydrochloric acid, hydrobromc acid, sulfuric acid,
nitric acwo,20pimagyphori c acid, and the like; or formed wpCh/ERR@ans@3@aci ds
such as acetic acid, benzenesul fonic acid, benzoic, canphorsulfonic acid,
citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid,

gl uconic acid, glutamc acid, glycolic acid, 5 hydroxynaphtoic acid,

2- hydr oxyksnpinerolyl. bompdiadeidadyl. Ycarppiranydaidd]ylnwindplyl, Hpreyl, tvadinyd, qamoklinptal oni ¢
aci d1 ma ] jiC 1d. . ) 1 Cq- i . I 1 . . .

2 napht nal emactFonmy B AP RSL AR UAT s R ARG PEN i), il o i g
tartaric iyl apd thelike felding pHtidlydgil@gentted festppesiderefccagh pryiongdly quistiateli ke:
or HeteroaryBRU 1 8t 'ﬁletellaaqu(gﬁ 8RaRA oBfab OF Ge REQLIOR RN GREM R ishidyEe RArENt
conpound either is replaced by a netal ion, e.g., an alkali nétal ion, an
al kal i e BAFERAYIGH defied Bgici uni num i on; or coordinates with 10 an organic

or i nor gaMeteragfifo)e Geik aBlop of e HulP ZTER WHE iR HicRhRAMNAREdMescin,

et hanol anj ne, N t,hélegl ucami n@ tt}rqﬁgt hapol anm ne, tronet hggtl ne and the
like. AcceftEBrdoynBraaARL B aLbsOrI (B “Aetsh hb AF YR R defed Bpi um

hydr oxi deHepadaasiSlotyn MyaE O Xiotieof tOMintiiig -OaR RO Rak©inaNig alkPlekicthiil RYislh @b

The preferretd Earmaceuti cally acceptable salts are the salts fornmed from
acetic acid® “ﬁ’@ F'6€hl ori ¢ 15 acid, sul phuric acid, methanesulfonic acid,
mal ei ¢0acTld, terpl OlsgddTohialogal gl "hblaket, athich nag belysed intdréhangratily refarada subgtituent

pot assi unhuoc(glcﬁirténﬁmnz“i) r(l)ciodgmd magnesi um It shoul d be understood that all
ref erences 10 pﬂaTnacéuflcally acceptabl e salts include solvent addition
forns ( sofHektabs) nernsgilkybasalefifed hpsin (ipwhiyinoreph sipredgddgdibagtemepbiad, withf t he
sane acid Y " j upr Qr "protecting group" mnmeans
the gr oupsa\%r%?%:#se tz?ﬁe\?er%ge“ﬁ%gf@&g%q?%%‘@t ?\P/Ié&éi te in a nmultifunctional
conpound stERFt et e pesfliaserlkyt @ t-CBn. avdihelhke.carri ed out sel ectively at
anot hgs UNPRLEE!StbaheARSiEY B i fofind1D - ORSHIRANE RY h%BQﬂé?@ﬁdiéP@@s'deMneﬁ%&ﬁ! at ed
with it in synthetic chemStry. Certain processes of this Tnvention rely
upon the Pt etcaplihelogketps diflaorpnegbuyr eacti ve nitrogen and/or oxygen atoms

present i+Hdd@yb8AGhAEH@ns FQfura@NRINE WRerch RE1As€5 ¥R ing BFTIMNONPNR bERTalkhthng ! OUP”
and 25 "nitrogen protecting group"” are used interchangeably herein and

refer to PRHBERNGEGHRAOMYFHTFRKAEWHEVE t 0 protect the nitrogen atom agai nst
undesi r ablietd@gay %&}sdgﬁdnﬂglleﬁyﬁiuwécﬂ @i?@f,@ﬁlﬁ@gﬁ@&-ongﬁé_@ﬂl@é gy, iﬁﬂofﬁo?@ﬁg

prot ecting groups include, but are no imted to, triflugroacetyl,,

Dot o dooherhs o Toreer o BBy o by PO et e s Sy Thigyoctet

p- met hox yfienaay bexytimaliosnydtifutqairas defmb&Rczyth. ORyaadtch of igteroch @yl tmoltitOixytadt taony |
(BOC), and t lLike. Skille rtisans. Wil |l know how to 30 .chose, a group for
Lo basar B hot Dbl ol St RES BRI et RY e R Sy G g

r eact i onspyrtoBtihyatyessolidingd msidsolivgnmidaddiding ppgidingt, pgridahiagl, gontidnyh, ei t her

st oi chi oneLr i,G..Or ..non i chi ot T TRURt. ent . . nds
e o ¢ ooisSndt sORPoRSL AT 1l BTN ol R At FRTE aSROTRER S
cryst @bl i naugolinydl bsnzanidazotyh tisadiaaplyiidigyLbesmthieablelinyl, benzherobiliod ndihyideo fuak, er

e SOl VGl B0 5 Ao AR RSBGPSl aA e, 0T vl

formed is an”al coho rates nation of one
or nore nibieEehelsylsilfonatddrydighinolppledibydriseminglibd ttefisbedsoquimolipil.ch t he wat er
retains if{SanyBiseGibAinyiSindtg i@s H20, such combi nation being able to formone
or nore hydrate. "~ WO 2011/ 012592PCT/ EP2010/ 060830 - 11 - "Subject" nmeans
manmal s antftersHciakamsanya meitsof tedpanudam-rafhprsin Rop alkHencpadfels hacreqyays

i ncl udpndas dotitedNOtinl i Mted to, humans; non-human primates such as

chi npanzegs and ot her apes and nmpnkey species; farm animals such as cattle,
horses, sHEEFPCYJYLrs meaid qiithet theformds {QR whardmR & hefprgeydy' ap deigpd kereiy o g

and cat s; "Hoa@Ke10lkyx ya fciiiB la Snoiidheco gl fo@nulDORR 'Svhe@h@is akykad Hd Rkce, and

gui nea pi]ge%é 5lglndd%hed{1i ke. Exanpl es of non-mammal s include, but are not
limted t 8 Brras® ‘@i 1Hhe™ i ke. The term "subject” does not denote a

parti cul afHydgeydkyl'S@sans an' 2Myll oictyi as definedinscidissiaamed with ososrahdrd, pregerabdymage t o
joi nt SOfo tehtgvol?)ot%(e %n& 3l I’h gs %0(3/? .e&l %hgtd[ V\gat chrlﬁlgnhatén? id(glet n(g[%erlm e(‘)re'%‘lrain%rberi tis

i ncl udés Thelnat ol d arthritirs P os eoarPenrlmtls, psorratic arthritis, septic
art hriti shydndy goup.yRepraséntdtive sxampBs thfladambutiarabuldeisd tahydrgymethyhni t at i on,

i nfl ammat ory pain; surgical pain; visceral pain; dental pain; prenmenstrual
pain; central pain; pain due to burns; mgraine or cluster headaches; nerve
injury; neuritis; neuralgias; poisoning; ischemc injury; interstitial
cystitis; cancer pain; viral, parasitic or bacterial infection;
post-traumatic injury; or pain associated with irritable bowel syndrone.
"Therapeutically effective anmount” means an anmount of a conpound that, when
adm nistered to a 15 subject for treating a disease state, is sufficient to

o a o, o o .. o o, B Y



"Treating" or "treatnent" of a disease state includes: (1)
preventing the di sease state, i.e. causing the clinical synptons of the

di sease sweatelwmessko devel op in a subject that nay be ePpoaEPdlO6w350

predi sposed to the disease 25state, but does not yet experience or display
synptons of the disease state. (ii) i_n§1i_biti ng the di sease state, i.e.,
arresting the devel opnent of the disease state or its clinical synptons, or
(iii) rel3-bxdrexgethie?-biidseaprepydt3altydroxiprenyl, lgbyisixnymethehp arctryipranyl, per manent

regressi ogh%%%gﬁylgg_ﬁﬁg@@gﬁggg_gydqixﬂ)&@ﬁg%@%&% y%ﬁ-ﬁﬁoxyio The termns

"treating", ntacting” . "reactin ring to"a chem cal
reacti on hderigmedeting. ?@?r-dthCk‘P’ﬁ’.YQuttﬂv\b4631Y¢f9¥3@uﬁyb@§ér{hf§1r%m@hylérppr opri ate
condi ti ongpiRoRp@Eyce the indicated and/or the desired product. It should
be appreciated 'that the reactign which (Sr oduces the indicated and/ or the

desired prodircralipgy’ Rens hwelslyLafbr fermpla s tvhereindei hydrevyaliyliep defingdisirsiat i on of

t vv;) r eag?‘ﬂ%yﬂro\ﬁgd\%ﬂgﬂﬁmfl'eméaﬁi % inaile&gmfﬁle Stﬁﬁlula !—R?R',wlfegégﬁsmis gﬂ;Eebe?angrReits Qlll<y1rH|§r eoI
I nt er medi at es lL.ch are produced In. m xture Ich ultimte| eads
to the fofRard SR I sEr e are bR Cr e Pisrerds TRuke T kRl RBrBRISE ur e

and St r ucfotig@ple, MW 2B BOMZEP ROV P2 DI @060 830 oxy-pkdpyl. | N general , the
nonmencl at used.in this Applicatiopn i d on. mv.4.0, a .

Bor 1ot ey n PR GH Hste b otk SPunfly SRR Gark R roresy o i
syst enfit i leydrapaing hbadefinglheivem cal structures shown herein were prepared
using ISIS(r) version 2. 2. Any open | enc J on,a carbon, . oxygen
aul for o Thitor YRRt f mepie SRRV R BORE FERRRE L ORISR s e o
a hydr ogelyd®gat orikyhbebl' i mdiregtled apddiieedbicsdn. Where a nitrogen-cont ai ni ng
het er oar yly i | h i.th ) Mktrogen atom and

H ﬁﬂé’ﬁ%ﬁlsb%ﬁg, &‘ggarﬁéﬂrXE mEds QQI%E% Xﬁﬁeefaﬁ%(%é;(?%c@tdﬁ

vari abl es Re are“shown on t eroaryl ring, such
vari abl es"Hydspximarbioaylailyloer "fasbaxaelkitl omednea growmofitkd femaye RHCOoGehwhopkise a
chi r aljsceft e 8Xishai Hefki@ Structure but no specific stereochemstry is
shown for the chiral center, both enantioners associated with the chiral
cent er ar élEmEBIHRR8¥EROY MEHE 2 gtopp et the Ermwh £P-B-GOFPHHCHER SR8V hEr ei n may
exi st in J@ndletdipl € tautoneric forns, all such tautoners are enconpassed
by the structure. The atons represented in the structures herein are
i ntended tdeninrsehanylalhdr o Ardrpostetcrbonylalybreprs? seursh i famsikts®- Thus,
for exanpt@)-d-ROHyEdagenh RLiOMBySRRLESEBARL ARE 6t Aiffat®. Mmeant to include

i J e carbon atons are neant to

ol udl CHYOHR kS BEBRa L AR DSt SR BUD e PO SPGB 11 ed
her ei n arlg/didgenitpay atiedydlelsi mdoy hoeftesengleced with haydrognubstiety. 15 Conmpounds
S N e R RS
or 1; Rl fA8koxghbdbdiyhlkyBdndthedgky allxydltlt, ehzh mgy beipsd intenthedhelidy, ercaanyl ; 25R2
is: optio I1 lay de%hlé%lsﬁ[elregnuthg% s'ag's?iwe!d;at EQSE ioﬁ)cg %’litll Xycﬁgx Sah!i St%agtdon&e\tvﬁ{ ﬁﬁ)rx¥.l , or
25 “Alkoxy hydroxyalkyl” and “hydroxy alkoxyalkyl” thus encompass, for example, 2-hydroxy-3-
methoxy-propan-1-yl and the like.
"Urea"or "ureido" means a group of the formula -NR'-C(O)-NR"R" wherein R', R" and R™ each
independently is hydrogen or alkyl.
"Carbamate" means a group of the formula -O-C(O)-NR'R" wherein R" and R" each independently is
30 hydrogen or alkyl.
"Carboxy" means a group of the formula -O-C(O)-OH.
"Sulfonamido" means a group of the formula -SO,-NR'R" wherein R’, R" and R™ each independently
is hydrogen or alkyl.
"Optionally substituted”, when used in association with "aryl", phenyl", "heteroaryl" "cycloalkyl" or
35  "heterocyclyl", means an aryl, phenyl, heteroaryl, cycloalkyl or heterocyclyl which is optionally

substituted independently with one to four substituents, preferably one or two substituents selected



optionally substituted C3_6cycl oal kyl; R3 is: 30hydrogen; C _6al kyl; WO
2011/ 012592PCT/ EP2010/ 060830 al kyl car bonyl al kyl ; or al koxycar bonyl al kyl ;
R4 and Roweaectviimidependent!ly is: hydrogen; or 5C1_6al kylPCTR®201096088¢ dr ogen;
Cl_6al kyl ; hydroxy-Ci _6al kyl; 10CG _6al koxy-C i _6al kyl ;

hydr oxy- C _6al koxy- C _6al kyl ; G _6al kylgtglar bonyl ; G _6al kyl sul f onyl -

C _6al kyl ; ani nocar bonyl! - G 6a| kyl ; 5hydroxy C _6al koxy- G _6al kyl; and
Rb is: hyﬁjﬂmglévi, cyoloalgyl, @akklyylamylrhe@maﬂﬁl hydseryeldly Inkat, gitrof cypisy hysdrexy! alkORS R4

and RS ar g, hy dERe6h,, n%Qo LRy GG 6}11- QH&Q'HXEQ&? ﬂh{logh?ﬁﬂ%t?rgéﬂgzlf‘zl%ORRA' R5 and

Ra are hydrogen. In'certain e n s of n certain

embodi men$@:Rghere Rrigfrygrogen, ﬁlkylsplrgr.lyl ehpheaylaliylh (ERT h-FERRIWhTre P rapintege] | R3
I's hydr 0985 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:



In certain enbodinents of formula I, R4 is hydrogen. 25 In certain

enbodi nents of fornmula I, R5 is hydrogen. In certain enbodi nents of fornula
I, R is wobkstiatiesdsed phenyl. In certain enbodi nents of PoTmPRE0l0608R) | s
phenyl substituted one, two, three or four times, and preferably
substituted one, two or three tines, lt()h a substituent or substituents
each independently selected from haI o; G _6al kyl; G _6al koxy;

hal o- G _6al kyl ; halagid@idite SRh»(fyﬂne@Wlt@aiOIKgﬂh@@tlﬂmw as hmocmlc@@ﬂkyl sul fanyl ;
G _6al kyl ionally
subst it utlﬁ’g}o&}roﬁﬁé aélcp Hﬁﬂ%& §d1tl %W%Cld%&ﬁfgﬁ% %\(c}}? am}ﬁpﬂﬂe (E}Qfgg%_eg Qllth %rggtm

am nocar basifly such@p acsg 4@5&%% gBIHQRic aqtl ber@alcmmpléawﬁemwmct;mtr%cwoxy

hydr Oxycaétlba%&\[llf@nlé'%q{ ﬁfﬁiéﬁéléé?& BY ok mﬁ@-g(h@@ﬁcomc acid, glutamic acid, glycolic acid,

Ci _6al kyl am nocar bonyl G _6al koxy; 6al koxy- %

hydr oxy- Cvdesyephgic agsl, 2ggrreyycsispeigliayc sid k@wld@lﬁlﬁaﬁq@ i ?Céﬂay@logmm koxy;
hydr oxy- Gci®abitlic ac@gm@ﬂ;ly&ls&@hl%%ld ch@tﬂ& koxy, na%{maﬂbﬂesu%ﬂld"&I rophik ¥did,
C _6al ken%}ilcthl 35 6al k nmoThol i nyl

I
pi per azin ﬁ?‘ﬂ%ts?c&}“fﬁﬂcéxﬁ?mr&ﬁflﬁﬁoﬁé‘?l‘EFB?W [fong C&Fwﬁﬁ\}’la"?‘i%%fyd@}e ligsPkoxy-
G _6al kyl ; C _6al koxyaoinied whbn : aﬁl&lciﬂ)dprotbtyldésaﬂt){n ek poradt kyrhpomh o athd is &glake,al G -
WO 2011/ 01259 PCT/ EP201 6al car b | am.no- C
G 6al Kyl Bar BOJiafr 4o L - an kel S eh e BRI oh pepoondmatey v
6al kox 9 c aanhogilc©r 1n6@h1k1§/base (Acc@adblewlr@mc romeamﬂoatbwletl@nolamlnk,wthanolamme N
a 6a|ky|a a 6ak ar bonyl al k
SiX- e nbe?&lﬂglﬁca HIC éllgté oéae o ?I%ar 6r%n,¥ nd )}tlger i f\cééBt’able 1n01gylinc Qﬁses 1ncluqe
oxazol yl ; alugioxahplrydide, tdlnnazbidycbxgdet stskiinahpdrydide, sddivadiagoodtydnd sokerdi azoI yI 5
oxazol i di% qyridinyl; pyrrolidinyl; pyrimdinyl; pyrazinyl; pyridazi nyI ;
or triaziny each opti onal |y substituted; or two adjacent substituents may
forma G Tl@aﬁrﬁgfreémbmnm@ync@}ly Fra¢neabl salzsallr«tw gaffe thirmsdyfron geetdeactdahyiirashioodi nent s
of fongul &id, sulﬂurn': &id hRMYlessitolR il %e@&'c QRE phdsWoric 5&(’1 &ftald acﬁcp Bifrict alcﬁes and
preferably substituted one, two or three times, wth a substituent or
subst i t ueTEMeBRIsINdEsBY e )l Baguevsad from hal o; G _6al kyl: G _6al koxy:
hal o- G _6@lieMld behﬁde&to@dﬂﬁ@élﬁ%ﬁénce@tm&%&}{éﬁwll@Qél:)éﬂ)tablgé]ahs &&u&asbiwﬂtsul fanyl;

C _6al kyl sul fi nyl; phenyl sul fonyl wherein the phenyl portion is tlonaIIy
subst i t ut &itigp f‘ﬁmﬁso%%f? N cryst f"t“i“ff @OIYW‘@PﬁWdGﬁE’;Fd l@éﬁ‘%‘?f%‘%@%ﬁﬁ‘ﬁ ad ition
ami nocar banyl ; C _6al koxycarbonyl ; Cl- 6al koxycar bonyl - G _6al koxy:

hydr oxycar bon dr oxycar bon I -C| 6a
G 6a?§yl ?‘%‘8%1?8%% yi mt%%lfl% S}p I’éﬁanséh? %qﬁ;g,w]tlfh Séﬁftfé@y)}ﬂmks one reactive site
hydr oxy- Gn a&aﬂtifm)(:yionauonﬁnahﬂ%hafﬂm@-c@mlﬁﬂifek@ioy canCic cﬁiﬂbck@dt Sd]d:cﬁ@d]y@an(ﬁﬂfﬁll koxy;

& ot et & epe R e gy Bt AR TRy AR s

pi per azi nglérgampjrqaessbstﬁf e ioxeptioranaiymiparathbpriotettivEigrobpd tki bloyk rehrylde oixyge@ian@al koxy-

A R R A N A e
C _6aRkyl ‘atiagocaptoding kerouglare @9.41 mtﬂx@l@@eﬁlbﬁydr@l ar@agfkytp those organic groups
G _6al kyl ﬂgh&ﬁ?@&p@&ﬂ# %Qg%tgﬁ{la airst ung@s:gtglylwl: AR cgrm-? %{;\ﬁ% ic proceﬁures

hydr oxycar Ive- or Sl X- et eroaryl
sel ect ed Fresmanpyitreesh 9110tect2@ gwp&lz@ip% butgreingtlisniteq to, gilupeopsetyl, apeamige ol yl ;

t hi azol yl penky 9&{3'@zgh&gkearﬁonm&%%alzylbxy @m%moxybenmg&mo%nw
pyrldl nyl; pyrimd yraziny azinyl; or triazinyl,
optional | Wtr%hiwﬂquf@ayl fé'ff bt%vcarap%yi éﬂ%@@é&q 1#<&eﬂf1%edﬁ§3§ar¥www how to

G _2abkbyl &B@di g@éﬁp O thd @b dmodall aky Foe n@dbmw@ withst58 Eﬂe%lrbwﬂfgb%hm nts of
formul a | phenyl substituted one, two, three or four tjmnes, and

pr ef er abl f"%VﬁftS% tIP‘iaEﬁ whyeyadditiqngforgs thaiopaingithas stoichippric orep SiO|ChigRATC o
subst i t uesti®@ng amweﬁtd Sbﬁﬂdﬁnﬁ}iohl)ﬁs 35&/631&4:@61109% tfrdierﬂxed bigr @tio a‘@bloérw br ono;

i odo; th : et trlflu di fl thoxy,
LT uor oMUY e limetN iy MO Kbl et B hsicnsne B SR

t ol uenes ufofrodyis 4 hytlrdter whey thamfcepttl is alarhrbhme mlmhnednmmymae metzites are

rrrrgt ES?éfna%)%rgeg?{) t hof)(%g%tlon Of ong 0¥ ngg( g{l%xl)és (?fr V}gla?en%vcl)t)geon (ﬁ)t(lye substances in which the
met hyl am wajetrbt@mg/lts Imiwubnﬁamha‘l@@ydmh gtplydnmlyn bdrr;gdlbbxeyfmtl hgyd qr nivydrydreseet hyl ;
30 cycl opropyl net hoxy; am no; or nitro; noTholinyl;

N, N- di et hyl am nocar bonyl nmet hoxy; bocpi per azi nyl ;

N ( 2- met hoxyet hyl ) - N- et hyl am nomet hyl ; N, N- di net hyl am nonet hyl ;

am nonet hyl ; boc-am nonet hyl ; net hyl car bonyl am nonet hyl ;

N, N- di - (2- hydr oxyet hyl ) - am nonet hyl ; nor phol i nyl met hyl ; 2-hydroxy-1

- hydr oxynet hyl - et hyl ; net hyl am nocar bonyl ; pi peri di nyl oxy;

t ert but oxycar bonyl net hyl ; N, N-di net hyl am nocar bonyl net hyl ; n-propyl;



15 hydr oxycar bonyl net hyl ; hydroxypropoxy; or a five- or six- nenbered

het eroaryl selected from pyrazolyl; triazolyl; pyridinyl; pyrimdinyl;
pyrazi nylwopytivda2nyl ; or triazinyl, each optionally skbStEPeamcdssnce or
twice with a group or groups independently selected from G _6al kyl,

hydr oxy- C1_ 6al kyl, hydroxy-G__GaIkoxx-g;_6alkyl, and oxo. In certain
enbodi nents of fornmula I, R is phenyl substituted one, two, three or four
tinmes, andubBctpmedne matingls gudysninpamnesds. dvieenmalswocaps any mreatbert df thegnanyaip class
subst i t ue; I

G _6al kyl 1ﬂ£1u(9ﬁg6 tﬁ%{ llmtu'réﬁ'&{ ﬁurﬁaﬁﬁ r'hoh 'ﬂ%ﬁ?ﬁg&g‘{s s&ch%@% %gé(agl?ee%&ﬂ%klleg%%egmdf onyl :
nitrile: @nk@g_m@@gsy fagp algg]p]@@g@pas W&F ]@;)(g;:s @eeg@ok‘r@)@yd swine; domestic ammals such

G _6al kyl a%%ﬁb%]m)gSQnd@ﬁL i‘fa@ébﬁt lr'ﬁéﬁﬁﬁﬁ%ﬂﬂcl@m@@h&ﬂ sucﬁ'é(sdxﬁtgxtﬂlcpamﬁg’ﬁ ey hig{n no;

a 2a|ky|ened|oxy 6cycl oa 6al kox si x-_nmenber ed
het er oar ydnddhslikgt %@Hﬂo?‘eé nosy?aa&@ﬂwchmﬁrhua%mﬁlhmﬁﬁm Eff%ﬂnd thﬁ%k? i it
pyra2|nylgmgaﬁta@gmﬁyﬁwmqmagém&ﬁ@a&@eyl each optionally substituted once

or twice with a group. rou S. I nde endentl selected from G _6al kyl,
hydr oxy- G ABHItRyeans ‘6‘%‘3@ ’6‘8?5198%5%6(‘? JoBYs ‘{@Pe% &h"ﬂldcﬁ% aSSPﬂatE"e"?”?'bﬁuﬁh
enbodi menjomt @mak@ I‘A!ﬂlihtﬁhsllnchﬁles thSunii@mitthrisit) RStEdatthilit@ CpsofiRic afthvdis, depticeehtis f our
ti mes, and preferagly substituted one, two or three tines, with a

subst i t uetS8¥Y &YBE%i t uent s each i ndependent|y sel ected from hal o

C _6allRyl - Pa@’ 1rﬁmﬂésowyhoufﬂahm@ ifflamkiytory hadd; Gur@:al 6ah lkaneyral pain; Gatakydigul f onyl ;
nitrile; a kox I OX

G bal ky1 Sarrsmr e ey PR Y g R s a e I ani no:

C _2al kyl ened; oeuyalglmpcﬁmymg,owhmyﬂc iy Gatbﬂm)aycysms eanfdr pain; \iel, garasiticrember ed
heter oar yj, gglisateg, | @B ht) e JBXLREOK] ik ARGl RHERE! Y
pyrlnldlnal pyrazin pyrléa ﬁ triazinyl, eac t1onal

subst i t ut dtherpraticadly eﬁfWIt@amﬂunﬁ Iraargrao alpomt ofg?f@mp@unldrﬂ@ép}éﬁd@hnmlgfers@ﬂoect ed
from @s_ 6§1l)j&'t|f®r nQXtQ{g%)HYSGQB st@t@llgéﬁlfﬁlméﬁygre@f&f s@ln@ﬁ!ng&)f&’ttg dilalkile, TN oxo.
35 In certain enbodinents of formula I, R 1s phenyl substituted one, two,
three or Fhampewticaleeiicaivg apper ey bpy depmding pritheepmnsand, diggsciate bringdreptedres
with a Sutlﬂ§§dv&‘fi§61tth9d{ise§%b§ﬁt'e& uRnbSaRaakiv ReGRIPMe Elib‘*!e)ét th¥ute and form of

2011/ 012592PCT/ EP2010/ 060830 - 16 - selected from fluoro; chloro; brono;

i odo; *Hl)l}‘Tm‘St@leyF J‘H’é?”‘ﬁ‘%ﬁ)?f/the étfq%‘ﬁ%me‘fl?all 1 YS’E?FIB%P‘I%W“OH% o G@Profﬁ%?rﬁoxy,
met hanes utﬁeaﬂyis ‘thBdetdefide@ abdvet Anaxnedelionsed hbnr %aﬂw@@mg to AWaEEXMEEpdINtbS

hydr oxyet hyl X t hyl enedi | enedi_ox rrol -1-y1;
5 hy ooy P st Dol BB Ra f Te aufits e f afna St ol prercnct and oS

1, 5- dlnet@ykﬂaymamﬁhm&fm$ pyrazol - 3- y1 5- et hyl - pyri di n-2-y1;

51- (2- hydroxy-prop 1§i - razo yl; 2-i sobutyl - pyrazol - 3-y1;

1- nethyl-f@?¥5§d¥- : mnn?aﬁé?ﬁ§¥ %V? n-3-y1; pyrazol -1-y1;

2- met hyl - pyrazol - 3ay1; Fpr@blhmgﬂpydrseeme)ttata-lch,ausdlqg&hctﬁlmalhymptpms afzid Bseysk; 3, 5

Zl.,d!:SO)C(i IO rrg t ﬁy 1d Il m’ g r %gL gf?t%(éée]vgiloﬁ fa! szjgct Mlgtt’ mé%r b% sed]t!;'blpﬁ{rgcﬁs%gied %0 t){é]‘dlsease

1- (2, 35di hydr oxy- pﬁwpymg¢Esm@v%ymﬁm&ManambWSQHNQmsoﬂhedwﬁmemme
2, 5-di met hy1-2H Py zol - Iﬁllﬁﬁt:ln(%tﬁe mggé%gateln[ Lre %tlﬂ%{hre 'd%ﬁ)bmgnty)gth%dlseasehst te

1,5-di methyl-1H[1,2,4]triazol -3-y1; 3-nethy oxazol -5-y1;
[1,2,4]triazol-1- y@“w4 ipyeadl ppRtqas, ¢ 3] tri azol - 1-y1; 4-met hyl - pyrazol - 1- y1
5-nethyl -[1, 3, 4] oxagh aZch:he%n Wk dlsgaspgtﬁ%p}’ze @Wsﬁé%mp%ra%r permanent regression of
4,5-dinethyl-[1, 2, 4]tr|azo % - 0x0- oxazol 1 di n- 3-yl et hyl ;

4- et hyl 3, 5- di oxo- ¥ SiSERHRIT -1 %fflrzcamnmt%m 2-yl; 5-nethyl-pyrazol -3-y1;
4- ( 2- Ry dr oaehterdh Riyda)ing?, Rokth@X Q= #hd Sreadihn Y\q{eﬁre{f iRy 6 htchdn@idd] Reaéiol hieans adding

5-met hyl -i soxazol -3-y1; (2-hydroxy-et 0x0-1, 6-di hydr o- pyri dazi n3-y1,

1 -met hyl Orzmblﬁ%t“f 0% n@rarfﬁe&elgs WF]i a@plﬁ)plgate gﬂndltlons to produce the indicated and/or the

(2- hydr Odes&dQ%dlﬂaX I/t-sﬁmﬂlﬂ}éja))p@mﬂé(d tBat thceddti by liier prddupdsthcdiadtated3n Y dr; the

6- 0X0- 6H—

4- et hyl - re&lpggéfgcr:][ Anag%at; Iﬁgleaﬁ,aglygﬁut ihr?ﬂ}i]&f)?llﬂézcoﬂlb]?aw of ‘rgvo reagents which were

nmet hyl- 2- mxmﬂﬂﬁwmyredhﬂehmyﬁgmﬁonmmhyhmﬁwmxaﬂﬂhmpwfmdammhmkamxmm

g_ rrrrgt EX 1- 25 %%ul 1m%t%¥1 tg' thccjt B 0X08 dn4o_f g1 dcij ape I_dZ(P Xid 1Ted groél)l(% 12 3.

dlhydro pﬁmnﬂmtham_ﬁﬁmMQg_l nethyl 6- oxo 1 6- dlhydro pyrldln 3-yl. In
certain enbodinents of formula I, R is phenyl substituted one, two, three
or four tines, and 20 preferably substituted one, two or three tines, with
a substituent or substituents each independently selected from fluoro;
chloro; brono; iodo; nethyl; ethyl; nethoxy; ethoxy; trifluoronethyl;

di fl uoronet hoxy; nmethanesul fonyl; nitrile; nethoxyethoxy; hydroxyethoxy;
hydr oxynet hyl ; hydroxyet hyl; hydroxypropoxy; nethyl enedi oxy; ethyl enedi oxy;
pyrrol 1 y1 2 hydroxy 5 nethylpyrazol 3 y1 2 nethyl-tetrazol 5-y1;

S o L,



5sel ected from halo; G _6al kyl; C _6al koxy; hal o-G _6al kyl ;

hal o- G _6al koxy; C _6al kylsulfonyl; nitrile; C _6al koxy-C _6al koxy;

hydr oxy- Gvoealikaz3p2 C _6al kyl sul fonyl - G _6al koxy; hydr orgT@EP2@aI0k0850

hydr oxy- C _6al kyl am no; C _2al kyl enedi oxy; or C3_6cycl oal kyl - C _6al koxy. In
certain enbodinents of formula I, R is,phenyl substituted at the two
position C _6al kyl, and substituted one“or two additional tines with a
substltudh@ﬂ@ﬂﬂsmbsmﬁmﬁﬁwtSﬁéadhwwmu@EEWd@h$$®ms@UE@N@Nfﬁ®ﬂﬂom$mh@mo

G _6al kyl 6 ul fonyl ;
nitrile: I%it%t%aﬁﬂg)%ﬁ_ye& s?%%ﬁfo%(h;%@[lﬁ%llb% of;f@'bgC%/st-cEl%ltngMenclgum @h}:(r}ﬁlcaci

G _6al kyl %@Ptﬂ’@ﬁﬁ}lo ergig WeEppYePateq Hisdp1SCiveisiah Ryl Anhy@mﬂy@ ABREPIIRY AR No;

G _2al kyl &%q|&§é/en s@lfur %@@éﬁ L QA kM sRlcnBRIKONMndidalts BEHERIRe &*Kq@&{logeant s of
formulal, R phen substituted two or three tines with subStituents
each i Aded®h H’é‘FﬁS |1r3¢16§@¥ eherades WhRRE amftiggsiosonRingheteropbiig is shetvp yiith apprey|

Hefj hoxy; ﬁl}éﬂg& a %éogdﬁ attbmoarna malgﬁx Yich BB NRX) RE Elt@ﬁh/oiwnfbylg{e@étéﬁkﬂ@%ﬁ’g such
ydr oxynmet hy roxye ydr oxypr.opox: e enedi 0oX

et hyl ened/%%Y/S & % bEgP‘f“éh ﬁ}/@%@dll%@ﬁ%/%al%‘fcy P%P%Fﬂi g’hﬁre 4 ‘r‘il§e‘%€ﬁ Hiyfp ina
substi t ut @ﬁctht&(buﬁfo shhlifRstetdotRaisty idshswibt tht digirl Sen%adh)th daepaRdanbliyted

sel ected fro Y, nmet In certain
erbod ment B gl tect Segpised R IR BT M Ty SBiseb Vit SRee M o o
threelolrmmmmkhmummﬂ@msubﬂnmtmanmnﬂma&uhammbuaﬂ@&heﬁmhmmnmmpnmdentIy

tS(ra: ?fhg:’jo;]r%rce)??n e(fi 1n3€eﬁ uotl';rg?m etr%ﬁ are 1n?er;r18%d to FncoXlHEstS ﬁzl);%uer 1 %Equ?%s £t %5 QoS %hxy'
hydroxynﬁuhydThhyﬂnexwmﬂﬁﬂkhy@mﬁoywhspmopqﬁm@mmmxynn@mﬂoammdcﬂaswm@dnnents
of formnul &hd élglu% lsét gﬁ(’i‘%h H&%ﬁdlﬁ lﬁ‘queaﬁlltto En@ﬁldé Qo alpcpém hbt%‘es"“ th ITE'[ hyl or
hal o, and |on y substituted one or trmes tines wt

subst i t uefl paentssand gublicatons iensiiehhcpdn jirg d@g@ﬂra@ﬁ hérgin hiete&tqne@llnﬁhqn"rmtnfeﬂyuor 0;
chlor 95 bf QR Y Inve@iY! nethoxy et hoxy; di fl uoronet hoxy;

met hoxyet hoxy; hydroxyet hoxy droxynet hyl ; hydroxyet hyl; hydroxypropoxy;
met hy| eneHiedxypntioydreyg 9?(@??@%6625 he fonglaFt ai n embodi nents of formuia I, R
is phenyl substituted at the two position ﬁ@th nmet hyl , and addltlonally
substituted one or two tines tines with a qubstltuent or substituents each
i ndependently 30 selected from fluogo; c :Obrono; nethyl; ethyl;

met hoxy; et hoxy; difluoronethoxy; hox eth Y; hydroxyethoxy;

hydr oxymet hyl ; hydroxyet hyl; hydrox XY; rﬁnthylenedloxy or

et hyl enedi oxy. In certain enbodi mtR 1, R is:

2- br omo- 4, 5- di met hoxy- phenyl ; 2- bfono-3-chljoro- 5- nethoxy phenyl ;

2- br ono- 4- f | uor o- 5- net hoxy- phenyl ;> 2, 4- @§® o- qinethoxy phenyl ;
2-brono-5- 35 net hoxy-4-trifl uoronethyl -phenyl;

2- br ono- 4orphatimadtutdatly pdegnatlle sals theredfp- 4- chl or o- 5- i odo- phenyl ;

2- bromo-4- chl.oro-5-trifluoronethyl - phenyl

2- br ono- 5- neﬁ%oxy 4- et hyl - phenyl ; 2-isopropyl-4,5 - WO

2011/ @22592PCTihEFPR®10/ 060830 - 18 - di net hoxy- phenyl ;
2-bronD-4-chIq{ 003; pethanesulfanyl phenyl ; 2-br ono- 4-chl or o- 5-

met hanesul f ony phenyl 2- br ono- 4- chl or o- 5- met hanesul fi nyl - phenyl ;

2- br onmo- 4- chl o}'ds:5- quorophenyI 2- br onr 0- 5- net hoxy- phenyl ;

2- br ono- 5- nethgﬁ&mﬁaﬂ%ggp%ycarbonyl pheny1; 2- br ono- 4-

chl or o- 5- hydr oxy- phe

2- br ono- 4- chIdﬁ@mﬁﬂYﬁ%@WWF%hW%%Hﬂarbonyl met hyoxy) - phenyl ; 2-nethyl- 5
4, 5- dpget hoxy-ghenyl ; 2- br ono- 4- chl or o- 5- net hoxycar bonyl - phenyl;

2- br ono- 4- nethanesulfon 1-5- nethox¥ phenyl ;

2- br ono- 4- net hy| - 5-9REeREXPHHEE{ e

2- br ono- 4- chl or o- 5(@a@ﬁhpﬁmgamagﬂyﬁa@mh@xy) phenyl ;

2- br ono- 4- chl or o- 5- (hydroxycar bony hoxy) - phenyl 2- br ono- 4- chl or o- 5- ( 2-
met hoxyet hoxy) - phe &mﬁ %%ﬂﬁﬁﬁﬁﬁﬁ%Vﬂgﬁghy

2- quoro-4-chHﬁn@ 5- met hoxy- phenyl ; 2- br onp- 4- met hoxycar bony1-5- 10
netho§§ phenyl ; rﬁf b enz o | 1 ,3 ] diox 01-5 -yl1; 2 -brono-4-chloro-5
(2-hy roxyethoxy) BHSEY : 2- brono- 4- di f 1 uor omet hoxy- 5- met hoxy- phenyl :

5- met hoxy- 4- net hyl -G hakyl ;

2-bronD-4-chIoro-5-(2-nethy|anino-ethoxy)-phenyl;

2- br onp- 4- cyano5- et hyl - phenyl ; 2-fl uor o- 4- net hyl - 5- net hoxy- phenyl ;

2- br ono- 4- chl or 0- 5- acet yl - phenyl ; 5- nethoxy-2-net hyl - phenyl ;

2- br ono- 4- chl or o- 5- ( 3- net hanesul f onyl - pr opoxy) - phenyl ; 2-brono-5- 15

nmet hoxy- 4- (tert-but oxycar bonyfi-phenyl; 5

- met hanesul f ony1- 2- net hoxy- phenyl; 2-brono-4-chloro-5 -(1

- hydr oxyet hyl ) - phenyl ; 2-fluoro-5 -(2- hydroxyet hoxy) -4-net hyl - phenyl ;




i met hoxy- phenyl; 2, 4-di net hyl phenyl; 3, 5-di nethyl phenyl;

5-di met hoxy- 2- noThol i n- 4-yl phenyl ; 3- et hoxy- 2- net hyl - phenyl ;

3- di mretwoxgtiphessgl ; 4-fl uoro-5- (2- hydr oxy- et hoxy) - 2- mweTiape1olocosyo ;
chloro-4-(3 - hydroxy propyl) - 2- et hyl - phenyl ; 2-di net hyl am no-4,5

i met hoxyphenyl ; 4-chl or o-5- hydroxyneHryl 2- nethyl phenyl ;

br ono- 4- trlfluoronethoxy phenyl; 2-brono- 35

4- chl or o- 5- dinethyh@ﬁkﬁ@@@&ﬂohy*nethoxy phenyl; 4-chloro-5- {

[ (2- et hoxy- et hyl) ] - methyl} -2-nethyl-phenyl;

5-(tert- butoxycarbégg%g%#ﬁﬁﬁggﬁyl)-2 net hyl- 4-chl oro- phenyl; 5- WO
2011/012592PC11%EPQ61®/31®@9®3mem13119 - ami nomet hy1- 4- chl or o- 2- net hyl - phenyl ;
4- chl or o- 2- et hyl - ggt&ykarbonylanlnonethyl) phenyl ; 5- {

[ bi s-(2-hydroxy- eth I) am no] -methyl} -4-chloro-2- nethyl-phenyl;

4- chl oPo- 2- met hyl - 5¥ pholln-4-ylnethyl-phenyl; 3- et hyl - phenyl ;

4- chl or o- 5- ( 2-frygdr oxy- et hyl ) - 2- et hyl - phenyl ; 2-

br ono- 3, 4- ethyleneqa é-phenyl

(7- brono- 2, 3- di hydr8*8&Mzo[ 1, 4] di oxi n-6-y1)); 3-chloro-2-nethyl- 5 phenyl;
3- hydr oxymet hy1- 2- ngtdmsli;- phenyl 2- met hyl - 3- net hyl am nocar bonyl - phenyl
4-chl oro-2- nethyl- 5@& g dgn 4-yl oxy) - phenyl ;

2-met hyl -3- (tert - bd¥ g% | met hyl ) - phenyl ;

3-(2- h9droxyethy|)42@makb¥h@mhenyl 4, 5-di fl uor o- 2- net hyl - phenyl ;

2- brono-4, 5-di fl uor,0-phe t hyl - phenyl;

2-chl or o- 3 nmet hyl - 5me exﬁmﬁx Hﬁq%q?z hydr oxy- ethyl) phenyl ;

2- br ono- 4-i sopr opy|qladkywdarboBylf | uor o- 2- net hyl - phenyl ;

2- br ono- 5- (2- hydro Wyl - phenyl; 2-(2- hydroxy 10

et hyl ) -4, 5-di net hog plg?e i(f?ﬁ)yldclgﬁﬁ}h

4-chl or o- 5- d|nethyk@mmn@h@@h?ﬂ&myhﬁnhyI phenyl ; 2-ethyl -phenyl; 2-
propylisphenyl ; 5- ngj, * %mﬁm@'@ﬁ% ﬂlgpenyl and

3- (hydroxycarbqpylnethy ) -2- et hyl - phenyl . In certain enbodi nents of
fornmula I, R'dS: 2- br ono- 4, 5- di met hoxy- phenyl ; 2- br onp- 4- chl or o- 5-
nmet hoxy- phenyl Z-Q&&ﬂgm4mfluoro 5- met hoxy- phenyl;

2, 4-di chl or o- 5- net hoxy- phenyl ; 2- bromp-5- net hoxy-4-trifl uoronet hyl - phenyl ;
2- br ono- 4, 5- dlchloﬁbﬁﬂﬁ%nyl 2 br ono- 4- chl or o- 5-i odo- phenyl ; 15

2- br onp- 4I-nQ;|5HtetM Entiadintehd bﬂf@ﬁﬁlﬂﬁl Rﬁ/ IR# Bﬁtﬁ(ﬁéﬁre hydrogen

2- br onp- 5- net hox nmet h e - di met hoxy- phenyl ;
5 br onB- A GRS SRS HET R AHEBAE Dty iR gheay K COHFEHE- 4- chi or -5
gELhaneszhkﬁFmimﬂhﬂ?¥h$oﬂﬁbmﬂﬂbnﬁsOBIOrO SSHEtPﬁnesulLlny: phenyl ;
r ono- 4- chl or o- uor ronr o- 5- met hoxy- phenyl ;
2- br ono- 5|%ﬁ%%??331 %%8 - pheny1; 2- br ono- 4-
chl or o- 5- hymtanxglnh@hmyﬂs pf formulaI R’ is hydrogen.
2- brono-4-ch car met hyoxy) - phenyl ; 2-net hyl - 20
4, 5- dlnetng?%ﬂé d#%ﬁ%%gﬁﬁﬁhQPR, h,Q-%@ met hoxycar bonyl - phenyl
2- br oRb- 4mwgmmaﬂdmdmﬁmmyﬂﬁﬁmﬂmbﬁﬁwkympgnnyI
2- br ono- 4l’n eh}’ ém&d?@h@gfﬁl)rtﬁh§ kh IS substl uted en 1h
2- br ono- 4- Ioro met hoxycar bonyl net enyl ;
2- br ono- 4111@Pntaen auiRdintepid obferres: anVIPhWt subszwedmnerﬁw throe ¢y fppmgs. el or o- 5- ( 2-

met hoxyet ﬁ@%ﬁéﬁl’y@lﬁlﬁﬁtﬁied oﬁ% Roor 'f[ﬁ'éehﬁ’ﬁ%y Vﬂmearkﬂlhstltuent or substituents each independently
2-f 1 uoro-4-chl or o- 5- met hox

net hoxy cailseRg fom- h?@s ﬁe&@fygﬁeﬂww bal%ﬁoﬁ&%h@?r?l glpxy Crglylsgifnt §1-5 -yl ; 2

- br ongo4- gk REBNg; € (Aikyl8f Y@ﬁ@?&lé@lffdﬁgl’(\yﬂerdﬂhtﬂgbfﬁenyl portion is optionally substituted
2- br ono- 4- g#fluorongthﬁﬂ¥WVFnet oxy- phenyl; 5 -net hoxy-4- nethyl-phenyl

2- br ono- 4¥Eht gpibylsire Qrﬁ‘%&lcaé?%kwmﬁ%&?w Ci-qatkoxycarbonyt; C
2- br onD- 4akyapabomyiret. Ja&bxyphﬁiﬂ()édycarli’onﬁzi hlﬁlf@cyéarbdﬁglt@l)galk&;yp@ JRyympbambphyl-

2- br omo- 4 t ¢
4ol or o- S BYeE HaRGSt ARG BHspO Yy phy e ¢ PR ¢, AR

2- br ono- 5Cr5hlld0®y§}ﬁyd¥e}(yt @i&lkﬂdﬂﬁﬁ(}}tﬁ)&ﬂ(bl—ﬁh}éﬂl}@xyphﬁmy lagino-C_calkyl; C,_calkenyl; C,.

g: g?;?rgnlelsg(my?qx &nrir}?l m(apﬁlohg\ge(ﬂ >ﬁ]ljyl F%Peraqnyl gper&lﬁlyloxy aminocarbonyl-C, salkoxy;

f1 uor o- 5-Ify2rdvy Gr.@kyet- Iﬁ?mm%)yl 431 radtoRydmiph@nglkyl; hydroxy-C,calkylamino-C, calkyl; C,.

2- br ono- 5- met hoxy- 4- am nocar bonyl - phenyl ; 6- brono-2 ,2 -difluoro-b enz o |
1,3] diox 01-5 -yl; 2 ,6-difluoro-phenyl; 2 -brono-4-cyano-5

- met hoxyphenyl ; 2, 5-di net hoxy- phenyl ; 3-net hoxyear bonyl-2-net hyl - phenyl ;

3- net hoxy- phenyl ; 4-net hoxyphenyl; 2, 4-di net hoxy-phenyl;

4- chl or o- 5- met hoxy- phenyl ; 4-fl uoro-5-nmet hoxy- phenyl; 2-brono-4-
met hyl-5-(tert-but oxycarbonyl)-phenyl; 3,4,5-trimethoxy-phenyl;
2- br ono- 4, 6-di f | uor o- phenyl; 2- 35 ethyl -4, 5-di net hoxy- phenyl ;

d
4,
2
4
2-



met hoxy- phenyl ; 2-brono-4-fl uoro-5-net hoxy-phenyl ;

2- br ono- 5- net hoxy- 4- net hyl - phenyl ; 2- nethyl-4, 5-di met hoxy- phenyl ;

2- br ono- awohbww2®2 ( 2- met hoxy- et hyl - phenyl ; 2- br ono- 4- c RCOMEP2E0(02083R5

hydr oxy- et hyl - phenyl ; 2-brono- 4-difl uor onet hoxy- 5- met hoxy- phenyl ;

2, 5-di met hoxy- phenyl ; 2- ethyl-4,5-din t4r10xy- phenyl ;

2- met hyl - 5- (2- hydr oxy- et hoxy) - 4- chl or o- phenyl ; 2, 5-di net hyl - phenyl ;

2- br ono- Sealkpstctrbsylaphrenylsalk @, GrseldcathBylagingei bafyl gheatigplamidocaboty IG5 -

- met hyl yl) thylirpyrazol - 1

1Y phen?%lébg%&@gny%‘ a?rksy'l &) ﬂkﬁ%@%hpbo%‘l el ﬁ]%l(r Ga'Ikg/ﬂlmrH% é;) %11535 820 s

- di met hy 1hy41f9xyc[arb1my123 Alky; roralzromﬁ@ ONBIKY mzmbmf’c h?fﬂraaﬁﬂéqmed figm: pyrplyly 2 3

- di hydr ox%ﬁ%@%la)ml? oXTBbRY koxhzd; tﬁﬁz ! RdRhroR; ﬂylgdlazogr FRldavbiyphenyl ;

2-nmeth (2-me - -oxo-2 3 - ro-pyridazin-4-y1)- pheny 2rrethy|-3
- (2H pyr a%zohémylywldﬁ% pyirolideyL pwml(hzyl PRk pYrdazingl Prsiazinst G pptiagally

- et hyl - 1subktﬁ}f§dagr t&@a@aceﬁt' sllbstltu%nté'fﬁlbﬁﬁ()hn9@?5&]&@1%&11&3@ or Kado- Ch}iﬂi&l@ﬁ%ﬁm@y

- met hoxy- 12 L ox0 ﬁ }/L H [1 ,2,4] trilaz |({|2 -yl] -

2- et hyi - mbz)d}lﬁgfltﬁyf ognuI?fAfRnJétp W sy Stlglted one, two, three or four times, an

- di oxo- 4, lﬁetdtahlydmmaidd bde, Rvodir tHréeanel -vathyals)ibsatuemok subgitudiBtehghlindependently

o} are o DB 68l ¢ Lt BRGIY bing £ Ao sy Tl ARG g

- pyr azoi ngaﬂkylsg/lﬁa)lylp@ﬁmlyjllsulﬂ“ryﬂr@hd:ﬁyllsulﬁm&&vheﬁéﬁoth@pl&nyl pditloy droptigptly diagtitwtedd -y 1) -

DY by 1 PG SR i@ 8o e (YRRl BhEBERR B S GBI cBheny !

, 6-di hydr@lkp)wcardawi Qr. @lkoyyyl)lycpcbwpgﬂbonyl hydroxycarbonyl Cisalkoxy; Ci_galkylaminocarbonyl-

2-met hyl i 2-
hydr oxz Sé Q@%%% 6%]%{% %&g%ﬁaﬂ( g¥ ;/k& ﬁg{% Cn”%k&%& sl fo?y phenyl
. 2- met hyCreBlko2yiby drgty- @1 6@ikid QNQS&CHPFW]C@@MWM ahaing; ﬁmmoyﬁl)sallgh&]yamenyl C1

2- br ong- 5, | ) 5
"4 di E?/dr Oﬁ%ﬂﬁé&f%ﬁl@q ﬂl%ﬁ}ﬂl&ylk; aﬂlgh%ﬂ)élrafzmgl‘e ﬁﬁlgcr#ﬁnﬂx?)%nﬂm%arbonyl C,.salkoxy;

- (6- ox0- BMpyY Caeikorn £ @ﬂwyé{ & Wl 6a1g PRS- 056a11<(y31mmo Cyealkyl; Cy.
- met hy 1- 2% cgtbbr@)é'iﬂnd)‘-@l QlkyI}/éq)GaIEﬁébBB’dnylalarnmﬂlmw T (ReyiBlifdrd Sry8X0- 2, 3-

di hydro-pyridazin-4-yl - met “oxq- 2H pyridin-1- y1) phenyl
5- ( 6- et h@%w? oyl U%ylﬁ l%/yl%{lmqborgﬁ ghsﬂkyl Ciealkylamino=-C, salkyl;

5( (2 2h6 di l@dﬁ)xﬁcaﬁylodyﬂgy@ﬁll@d Z)Hnﬂgfw(’j d fi¥ledbriyix- myﬂqgerad' HE%Trdi%llseﬂé&%ﬂ}ﬁIom ﬁyrroﬂy% ¥

- r oxy-e - 6-0x0-1 , 6-di ro-pyridaz pheny
A e T R e e M A T

5-[ 1- ( 2- hysdradid pyBpyrtidy 0y yrirpkl @Ry fyrateydoeridaz iyl boiyiahigA, cAdd optlonally substituted;
pyri dazi n- 3- - met hyl - phenyl ; . .

2 Chi or o S PGB RSy £ opaliynediogs g gheGyglviencdiony:

544- et hy| 18,cBrtaili oxtwdidchts df foyorlok, BHis[plen?] shibdtinit@izinn-tRe e @ foretigd, apheny| ;

4-chl oro- %%lee%q%gtf{eg oﬁre Ewhy lgee t%@ vs%ﬁ{_ a Xlgsli&etﬂ oil‘s%gt tueglg%&%ﬁ 1nqepq§den€1§

2-met hy1-5- - OXO- pyr zI n-1
met hy 252 stledied ftom Flugrog tgrdytmordsHquipr inethdi athyll; nyellyoxnwélnw trifluoromethyl;

4-fluoro- d%ﬂﬁ@&rﬂéﬁ?o_ g_t£ Badfet mpﬁﬁéthgéﬁlfgﬂ%yr&éﬂéﬁa&gﬂ ethanesulﬁ

4-f| uoro- 1- net yl 2- 0x0- 1 In-3-yl Sylphenyl
2- net hyl - Bligmpsul erﬂétfﬂﬁy acepyl;srpnopHb ik mthﬁxmarmr)yl mﬁéwycarbonylmethoxy

2- met hyl c%rl&?%?'h?d gféwa{r@i&m&&lmﬁn&c&%ﬂy@ﬂmk mé@ho@c&zéﬂﬂfx?% Rk Mbx
-(4- et hyl - 6-0x" 0o- dazi n- 1y fluo é/

- oXo- 6H plw;tpﬂgglpqap_thoiy le)aneshlrﬁ@piy)ropy 0XYy; hydroxymethyl hydroxyethyl

3-flugpo- (%/t Eﬂﬂaetﬁc))( arhiKé) oﬁﬁﬁrBMﬁdrﬁiﬂ)llhﬁ 1\1T\Mﬂ}ﬂletﬁlﬂﬁﬂl}ﬂboar%ﬁylmethoxy boc-
4-fl uoro-2-

-met hyl-6- oxo-1,6-djh %\& {)yrl di n- ])P/l) phe@ﬁ
certain el?fB‘ES'i‘:ﬁ‘ H ¢ IB‘F Y Iﬁ“lethylﬁfmrl"?ethﬁl B hﬁBWO?e‘i]?ﬁ ?f?lPO‘Bﬁ yl ;
2- et hyl lﬁm(aﬁmfmtemyi meto@caiH‘dnﬂyrhﬁZﬁéthﬁ-NN di-(2- hydroxyethyl) aminomethyl;

2: ](c: :‘]{ngl: g: lgor%)éohﬁ gl%tle 3{%%?/ g h rowtﬁvreaﬁrﬁ é%:)hylammocarbonyl piperidinyloxy; tert-

g- E 1145 d|2 redxfgyethod ik thgl; HIN- ﬂmmlgﬂﬁw?albmﬁhﬂfﬁthpfq@:ye iBybrppyl; hyl - phenyl -
- ne - Z0 - en
1 1%/%{0§yca}1) ﬁ&lgtgylpt)?/gp%néo%ox%,y v% or sty UG4S he% 8]‘ se%ecpﬁlfrg% p y

2- rret yridazin-

- ((R) - 2- hysaiobkpy@zoelytetinaky-opaohy: léoxa’zolyMImlyl 1sot114qzylylam1a@m2<8yl q»da]haZOl’&d

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 y1]-2-nethyl-phenyl;

2- met hy1- 5- (6- oxo- 6H pyri dazi n-1-y1) - phenyl ;

2- met hyl-5- (3- et hyl- 6- oxo- 6Hpyri dazi n-1-y1) - phenyl ;

2- met hyl - 5- (6- oxo- 1, 6-di hydr o- pyrazi n-2-y1) - phenyl ; 2-nethyl-5-(3-o0xo0-2, 3-
di hydr o- pyri dazi n-4-y1) - phenyl; 2-nethyl-5 -(4-nmethyl-3,5 -diox 0-4,5

-di hydro-3H [1 ,2,4]triazin-2-yl)- phenyl;

A1 ~ A ~ 12 1. I



15 In certain enbodinents of formula I, R is

2- et hyl - 4, 5-di met hoxy-phenyl. In certain enbodinents of formula |, R 1is
2- br ono- awohbhww2®2( 2- met hoxy- et hyl - phenyl . I n certai n echekomenteEs30f
formula I, R is 2-brono-4-chloro-5-(2-hydroxy-ethyl-phenyl. In certain
enbodi nents of fornmula I, R is 2- bronq54 di f1 uor onet hoxy- 5- net hoxy- phenyl .
In certain enbodi nents of formula I, is 2,5-di methoxy-phenyl. 20 In
certain em@adldmelnngldmyl Pprimdingl; pyraﬂyl,lpsrlwevlhydtnm@l didgreptianly phemyed, | n
certain

> methyl - 8- Sh gﬁrtg&&f‘té‘%&%ﬁwf?ﬁ%meﬁgﬁﬂéﬁ‘ﬁxy’ Sy e AR EnBod hent s of
fornula UhCRFmiﬁm%ﬂgmﬂ$ﬁﬁ®ﬁVﬂabﬁeﬁ@hﬁw1%m%@ﬁ%%mﬁt@%ﬁ@ﬁiWﬁ%ﬁ@“@fambrnula I,

R is 2- bﬁr@f@i@b@ sﬁﬂﬁltnf%&ﬁneom |three tine§, evl;ﬁhaa' Db ERRRdL ﬂﬁmt%ngfea(fh%d@%nﬁenlﬂy ' S
2brorm45 |m3t]ﬂa)/J pheny 25 1n certain enbodinents of formula I, R is
fl‘

2- met hyl -Sslegtsd frpp Omﬂwrbé%? Jogloy mpsthydyfei methoxy: cora iflugionstykent s of
formul a |dlﬂﬁroﬂ1§h0&yﬂﬁﬂﬁbﬂm&1&§' Aehdnsbui Y AB@handsu byt RREGBYdsulfihy), certain

enbodi nent

2- et hyl - t&?ﬁlf’ ‘f*&f‘ﬂyrilmi%?w:l é‘?’ét}oc%rb?}‘f}’ MeHeRN oo e P ORBER ent s of

formul a | cartRky;ihgdrdxylcdrbSrythhdieix iyletifyitdhlinoarB bty Ak - etk yetox NETy ik yedeny | . 1 n
certain enb i men i

ST 125 SRR RS BB ole ronton s By s sy B9 eBYE 30 ot hy! - pheny!

| n cenDai ¢yclepiopdimpeorysamiho; foﬁmrrulrmrphohaﬂ N ¥-dimethylaminocarbonylmethoxy; boc-

2- et hyl dr. o- pyr i,n-4-y1)- nyl. | ertain

erbodi mert R G RS N a UL RN Kty ion R o iET L 21 1

certai n eradinmerthsl; méthsﬂ@trlrmiflammpmﬂlyl; N,,N di-(2-hydroxyethyl)-aminomethy];

g: g/i]_ E g: hﬁaé%g%%é%ﬁ%ﬁg# 5?-‘?1@46%9{?9&?3@3&%%@%,hi‘eﬁbf&)(ﬁr%%&ﬁ&@l, piperidinyloxy; tert-

[ 4- ( 2- hy dbudsrycagbatgimadxly NG¥-dimethy lagiecatpapyimethy s n-peapy); isoprastchy| - 5 - (4- met hyl -
'S - q'SOXh}@roéyérbonﬁln@txglr de%ii'yproﬁﬂi}rwgtﬁ% “of gx Iﬁéﬁ)e@h'h&é%é ?s%fe@tecﬂ-from

-yl) phenyl . - OX 0-6Hpyridazin-1 -yl)-phenyl.

net hyl -5 pye@olyw@ﬂilylepyr@inﬁyayramdw# Ryazityl; zyv@)zmﬂh@rfwzmyl rrshieplionglly. (3 -

0X0- 2, 3 - suBlitWEl dhce R IcE @%h b e DRBendently selected from Cyealkyl, hydroxy-Ci.

(2-et hy1 %1 0X0- 2, %e ;; dr o- pgﬂ)la%aigl}%uB E‘}1blm e?n};esteﬁilf Onrlret ﬁlyly SY-%Xi’

- met hy| - 6@lkygk WY%Y@ Gadlf%y&r@ VARHRS in-3 -y1)- methyl-5 -(6- oxo-1,6-

di gygr 0 d]lﬁ)ﬁéﬂtdiiﬂ&nboﬂn&ntsrﬂf)gnﬂhzenﬂ is ﬁhfngrl-s(ugstﬂﬂyéﬂrdﬁgyvg@, thr%@(?}rh%%&ﬁm@é’,@@%l) -3 - oXx

o- [ -5 -(2-net -3 - ox 0-2,3 - dihydro-pyridaz

e 4oy P e o, st Burtibrabar th oo picsh sy ent g alingOR 5 4

di hydr o- 2ddieptyd fromdian: ¢, ki) € 2aletshydle-C oty hydle-8, a(koxy; X @Gy d@dle;n- 1

) yl) ) phen&l_Gélkoxy—Cl_Galkoxy; hydroxy-Ci.salkoxy; Ci.salkylsulfonyl-C.calkoxy; hydroxy-C,.calkyl;

hydroxy-Ci.salkylamino; C.,alkylenedioxy; Cs.¢cycloalkyl-Ci.salkoxy; or a five- or six- membered
heteroaryl selected from: pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or

25  triazinyl, each optionally substituted once or twice with a group or groups independently selected
from Cy.¢alkyl, hydroxy-C;_salkyl, hydroxy-C;.salkoxy-C; salkyl, and oxo.
In certain embodiments of formula I, R" is phenyl substituted one, two, three or four times, and
preferably substituted one, two or three times, with a substituent or substituents each independently
selected from: halo; Cyalkyl; C,.salkoxy; halo-C,_salkyl; halo-C, _salkoxy; Ci.salkylsulfonyl; nitrile;

30 Ciealkoxy-Cyealkoxy; hydroxy-Csalkoxy; Cisalkylsulfonyl-C,_alkoxy; hydroxy-C;.salkyl;
hydroxy-C.salkylamino; C;,alkylenedioxy; Cs.scycloalkyl-C, galkoxy; or a five- or six- membered
heteroaryl selected from: pyrrolyl, pyrazolyl; triazolyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl;
or triazinyl, each optionally substituted once or twice with a group or groups independently selected
from Cy.¢alkyl, hydroxy-C;_salkyl, hydroxy-C;.salkoxy-C; salkyl, and oxo.

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

preferably substituted one, two or three times, with a substituent or substituents each independently



methyl -5 -(3 -nethyl-2- ox o-2H pyridin-1 -yl1)-phenyl. nethyl-
-(2-methyl-3 - ox 0-2,3 - dihydro-pyridaz in-4-yl)- nethyl-5 -(2-

0X0- 2H pywODdnr/ai25991) - phenyl . (6- net hoxy- pyri dazi n- 3- y PCTXPo®ivlogis3pheny! .
(2,6- dioxo-3 ,6- dihydro-2H pyrimdin-1 y1)-2-nethy|- [1 -(2-hydroxy-

et hyl ) - 6- oxo- 1 , 6-di hydr o- pyri dazin-3 - ﬁl met hyl -5 -(1 -nethyl-2- ox

0-1, 2- di hydro- pyrldln 3 -y1)- [1 -(2-hydroxy-3 nethoxy propyl) - 6- oX
0-1, 6- d|h#ﬁ&@ﬁmndhmoxdﬂ@DﬂE@hymM@ m@@ﬂaﬂ®d6$mpvywﬁ@zymﬂlwﬂwmwwbhenyl WO

2011/ 01258&?@&%4%%9 319&19&9&%@81&1 nitifle: méﬂ{bx9 ng‘@ %@&%&%g&éxﬁetﬁyw milal, RL

is 5-(4-ethy di oxo- 4 hydro-3 tr|a2|n-
met hyl - phlmwyethm lwérm(mmpoghﬁ@%hmﬂ@gxw fleneinya pyrrolRayl: |2shydroxy -5-methyl-

4- chl or 0- & dBE Nyl 2 Rieth ?1 te@&t)hsyyr?sgmﬁzjlrlpﬁxiow'yﬂpgmoy%)ﬂ sRAGR byridh-b-H1;

certain errbodl nments of formula
2-methyl -5 Q(WdFPéYﬁSPPYW@%WBWWH éih%ﬂ%?btfyl;maze}rﬁeﬂw -methy-ttEazelay-f; 6-
embodi nenﬁl&hﬁfpylfldlﬁw %yllazolm-yl | Smethyl- yrazol 3 yl 5- ethyl pyrazol 3 yl 4,5- dlmethyl pyrazol

geﬁgrﬁle}%ifi %}*?é 5 cfh@m{h%rfl]grlq%m%@/ 3 gt yl 1H pye zoi 3 yl 1 - dlmeyh } IPI pyrazol 3 yl

4- f | uor o- R tibytitoxy=pt&pyD>samd@id P pyehaalinyl12, 3 dhefh BT byrazol-3 -yl; B-mid@iyl-&HMN
enbodi nmen i

4-f| uor oészr#g{”ﬁ%’ig %El(l%Z%WQSHI-HEUt%ﬁ?é)tfiiz,oﬁ'éﬂ; Ay 5P o 39 - phenyl . 1n
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WO 2011/ 012592PCT/ EP2010/ 060830 - 25 - with a group or groups independently
selected from oxo; C _6al kyl; C _6al koxy; hydroxy-GC _6al kyl; or

hydr oxy- Gvoealtkaz3p2Ci _6al kyl . I n certain enbodi ments of PCOmPRO12/060830R i S
phenyl substituted one, two or three tinmes with a substituent or
substituents each i ndependently sel ect q from nethyl; methoxy, chloro;
brono; 2- 5 hydroxy-ethoxy; 5-nethyl-IHpyrazol-3-yli;

4- et hyl - %)ﬁfldthz@b -2 H-pytimidn- &yl Bm@thwyi(i’fme@ﬂ 2ot 2-pyar ot L-@; 2-ygthyl-3-0x0-2.3-

2- met hyl - i zol - 3-y1;

14(R)-2-h oPr! ofxpz%dig‘zrlrlgai%t g{ PHB%M i ghizy éhyc}j‘ sz-lhhrpy Dol - 3. y1;
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14(R) - 2- by %%é%&%q? Oq 8509‘ Hy%%é ¥hyT1r°1|+ p37?gg&?}%ﬁ@%li?ydmypmpoxy’
44(R) - 2- hly@ﬂaﬂeqedlgxy, or ethylene oxy

met hoxy - P, QBYak erg’ooﬁmfeh@)épfoﬂmﬁa Rhiégﬁaly%ldbinan& éutﬁertbvéébsmog Withimethyl, and

6- oxo- 6H pyri dazi n-1- - 0Xx0-6 dazi n-1 -

6- oxo- 1, 62 I“H'yf@llﬁ/éubﬁWéé PR Oztwtlmez Lise i @ elbét%kb@nw@uwwm ewlwﬁl?pa%@mlﬂ 4-y1);

35 4- pat htlecd 501914 fméﬂr Gn1&odirbhisl rr&thél"etﬁlﬂzl:, &efﬁl»z étﬁ@x'yndlﬁudf@methoxy
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In certain enbodinents of formula I, R is: quinolinyl; isoquinolinyl;
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hydroxynemﬂyﬂ}ZhwﬁnbﬂwnﬂhyhmtGVWhopb@wyhmmmhmeZImﬁwhécmmmrmmuﬂdr or two
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WO 2011/ 012592PCT/ EP2010/ 060830 - 28 - In certain enbodinents of fornmula I,
R2 i s phenyl substituted once or twice with a substituent or substituents
each i ndependartibip2sel ected from hal o; nethyl; methoxypcCrmpreéossaet hyl ;
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G _6al kox§mehopathrgl 2-hrpme:-drchlaiord -wetbagruiart-shay’ f-ormerbchionoRa. i s

met hoxy- eﬁlaﬂalnesullfﬂnﬂ gﬁéngl D b%ﬁb@éﬁ?&@-@ﬁn&fmésﬁl’ﬁwlrﬁeﬂyi 2%30111@4 chloro-5-fluoro- _
hydr oxy- Ci._6al koxy- 30 In certain enbodinments of fornmula I, Rais

G _6al kyl %Psﬂ&wmq%me@waihh%r%o%mwé rcthogy-4fmsthegycaropnyphenyle2-bromo-4-
Ci _6al ky!l @ré-omydroxyPheal Kitbmo Ut 4- ahdﬂqymmmamﬂymnaﬁ{yomrpmya 2lmetilBa. 1S

o PR eSSl b SR STROCL A5 S8l Lo 2 by S

certai n emtbekyphaiyg ZerOIﬁ(DH-ﬁ’ﬁﬂ:{hm §-metRbxyi-jgheiet Aytbmo-4-chloro-5-(methoxycarbonyl-
methoxy)-phenyl; 2-bromo-4-chloro-5-(hydroxycarbonyl-methoxy)-phenyl; 2-bromo-4-chloro-5-(2-
methoxyethoxy)-phenyl; 4,5-dimethoxy-phenyl; 2-fluoro-4-chloro-5-methoxy-phenyl; 2-bromo-4-
methoxycarbonyl-5-methoxy-phenyl;6-bromo-benzo[1,3]dioxol-5-yl; 2-bromo-4-chloro-5-(2-

25  hydroxyethoxy)-phenyl; 2-bromo-4-difluoromethoxy-5-methoxy-phenyl;5-methoxy-4-methyl-phenyl;
2-bromo-4-chloro-5-(2-methylamino-cthoxy)-phenyl; 2-bromo-4-cyano-5-methyl-phenyl; 2-fluoro-4-
methyl-5-methoxy-phenyl; 2-bromo-4-chloro-5-acetyl-phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-
4-chloro-5-(3-methanesulfonyl-propoxy)-phenyl; 2-bromo-5-methoxy-4-(tert-butoxycarbonyl)-
phenyl; 5-methanesulfonyl-2-methoxy-phenyl; 2-bromo-4-chloro-5-(1-hydroxyethyl)-phenyl; 2-

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

35  ethyl-4,5-dimethoxy-phenyl; 2-bromo-4-methoxy-phenyl; 4-chloro-5-(2-hydroxyethoxy)-2-methyl-
phenyl; 3-methoxycarbonyl-2-methyl-phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; 2,3-



In certain enbodi nents, the conpounds of fornmula | nmay be nore specifically
of fornmula I1: WD 2011/012592PCT/ EP2010/ 060830 - 29 - wherein: pis from
0 to 3; RSP2RA/01R®?2 RO and Rrn each independently is: hpdrapee/ obesBeo;

C _6al kyl ; G _6al koxy; halo-Cl_ 5 6al kyl; hal o-G _6al koxy;

G _6al kyl sul fonyl; G _6al kyl sul fanyl ; 9 6al kyl sul finyl; phenylsul fonyl
wherein the phenyl portion is opti onal Iy substituted with G _6al kyl ;

nitrile; dipathobphenyti2-Beamhdkyicklarobelmytoxymethyiobenyb 8bydmo-Th-ddathybriyesdr 4o nyI

G _6al koxycarRonyls 101@ Iép%ydn@{g,[ arbonyl ; hydroxycarbonyl -G _6al koxy;
G _6al kyl am nocar }9 - 6al klox %al koxy- G _6al kox hydr oxy- Cl1-

Gal koxy, KiCCi5H RYIOAERO LB kBx ; 2 GTomBad. kyinstib ROy 21 arpaapwyoro -

hydr oxy- G @% Enyl; %&ﬁé’@'ﬂﬁ@rb%}&hetho%?pﬁé 1P Ik REY5-mBHbN%-maHl I pRadsh; 26al Kyl ;
C _6al kenyl ; 6al kynyl rmrp olin

phol i nyl - Ci “6al ky er a2| nyI
pi peri di netByyh S HRFAYAIBRH oG sP Ry (2 I@thoame%%& Bilngd ®m06‘§<r
hydr oxy- Gb- hy@@k;kythﬁrﬂla@t @tbuﬁad h ﬁmaoro&m&ajlmgtu@@rﬂh@mIz@nlﬁah&iyﬁaﬂymt

i Z6al Kooy Oy SAPIG R -S4 Ryt A BT e P ety pheny

G _6al kyl apioneGimEmxkyphinyhyer-buoynearbamythyl@heal Kyl ; or nitro; or two

adj acent substit ts may,.for | nedi o

At L T MU ET T L BT A P
from lpyrnnerhgady phmyt ambrycb 4-flsrb- azodthydx y-pbealz @1bydmo-3 ﬁlethaz@efl mbthyltplherazz alsyl ;

i sot hi azo oxadi xazo Lnvl : )

pyri ni di n(gl/ %ethopvr mdth \é/ll 2- béomo hg l[%, ehet*do XX P en)}/}j 6%%11’6%99(1 %ﬁg‘o'xf)lf -yD);
subst i t ut 2bisomo-4- Chloro éal‘,hvdﬁxty ethnxbéwbﬂd'é Atbrgmd-4-diflnedomsth@Gy- %mbtktydy :ph@iyL,6al koxy;

hal o- G ﬁul-:tﬁéééy C% @éﬂﬁﬁ 3%{139@'&(9%(&4 chcfc;lro SQ?‘lh%/lrh%}J%ﬁ}ﬁ)g}%%ylcﬁrbrpﬁig ! c}ﬂ%ro @‘R% 20Ra.

and Rb are as rein. In certain e all, the
subj ect cbhybexycthyhaenyt 2rethyk4.8 davdtifoxg-ahdnyl; dfbromer4vmbthodsiephorylsfAauhiond- 59((2 | b;

VO 2033/ O 2R3 2BGHILFRARNAA 9@&?1395 dn§é&1y1 pméﬂ?lr @'bfbn{a 5 5@110;5 herB@ 2, RBmedRm - 11

K and are ‘as defined herein. [n certain embodi ments, j ect conpounds

are of foPheiyla2-pamothehlorr--Bydoxempbelihent: 32 br?fﬁ‘é3étﬁlﬁ]l%‘t>t1 phf@wlpéﬂﬁageﬂa/ﬂ e of
formul a I}hRny; 3- meth&y%ﬂh@t%@)h%chhu%fﬁ-@ @ﬁroaﬁyth&a‘y) b%mﬁ Aendll 4- cmogqgl li b,

at | east two of re not In certain
enmbodi menErasy-PERIXYSE - pirpiteyl; 4-ehlorpe %ﬁ@xw%hyl étmqﬂgéglﬁenﬂhé edisdt- Re, R7,
R8, RO an@dfo@y@trh@l)aﬁatnopmahggarbhlofdnz ﬁleﬂhplqihenﬁmb@wrmm Bydafxyatyl)ofmdtenrul as

£ or 0 CRIBY OB < Gt DAY s ERg P SR RaRy o etigay o1 SRR
tri 1;] | uor ozraieﬁhyleheﬂ;ﬂ} 3ckiykitob orh @ge© iy 1-phaiiy £ bquqwﬁﬁohyaxryyl) meh@nmbljrlf onyl ;
et anes

ami nocar b ym'}lln ?Pé‘%”ﬁ%%gggﬂégﬂ%'}w knJi?,t gly%e}lgoefgl ! O%@% Wbl%t’)ri hg%%@ ofe-5-
hydr oxy c améshexyphretyh Gxbyromeveflnytb-araties sHphaigly Bmﬁﬁﬂuasempthwmmﬁyﬁtphelwy 2-
hydroxyet ﬁ&ﬁ% éycfih&{!»%gah]e%étzkb?%o 4 QE]BJZ@S”&SIHM& h91r 1%8%&1 Ole%(mm!}li dhRveTeL hyl

hydr oxyet opr am no; or ni t
N, N- di2fret W(&Wﬁ@b&lﬁmmﬂrmo H@l@mromthoxﬂsnpihp&r lahznyiyﬂ 5- dlmethoxy phenyl; 2-

N- ( 2- met h&l)l(}){ Q%WAlétﬁ&ggﬁrr%{}K |2%r:§@ nydr%xgn IFJ‘ % JTEﬁJ}b! h an %ﬁrﬁ@(ﬁy’l phenyl;

am nomet h boc-am car nonet

N, N- di - 3/ hlg@dlpéxry@hqmp}lerah?rbmmﬁg-ﬁlmeﬁwmﬁwh %Wthﬂt%érmeﬂwlﬁﬁmglﬁiyb

; 2??[)3?3(;2&%2;?11 2- ﬁEtHM'SLﬁTFE&H} Nbﬁ@oﬁ‘@%zﬁrpﬁ%&{gﬁlz r%e?lg}ﬁ’@g% %Ie%ﬂ eryrazol 3-yl) phenyl

| Sopr opy| -k ARGRYCRF B ARG Spee AP OG- Cgb rbhber ed
het er ggr yILyrasz@i 261 aneiﬁypﬁﬂenmz ¥ 104- thetmrsa&@b)gtdlhyum@mlm 4- ywﬁénsh pyl;
pyrimdinyl; pyraziny nyl; or triazinyl, each opt| onal | 1y3 -

subst i t ut Bgh¥ @%{i’yﬁ‘a?léc%%@he’éﬂbssp Fe ey - RSB PR PR di%3ro

et hyl ened2-axtylgelil;f3-wQr-ap@bRy3-eaBelyPeypyl)-3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl]-
2-methyl-phenyl; 2-methyl-5-(4-methyl-3,5-dioxo-4,5-dihydro-3H-[1,2 4 ]triazin-2-y1)-phenyl; 2-
methyl-5-(6-oxo0-6H-pyridazin-1-yl)-phenyl; 2-methyl-5-(3-methyl-6-ox0-6H-pyridazin-1-yl)-phenyl;
35  2-methyl-5-(6-0x0-1,6-dihydro-pyrazin-2-yl)-phenyl; 2-methyl-5-(3-0x0-2,3-dihydro-pyridazin-4-yl)-
phenyl; 5-(2-ethyl-3-0x0-2,3-dihydro-pyridazin-4-yl)-2-methyl-phenyl; 2-methyl-5-(1-methyl-6-oxo-



In certain enbodi nents of any of fornmulas Il, Ha and lib, tw of R6, R7,

R8, R9 and |l e are hydrogen, and the remaining ones of R6, R7, R8, RO and le
of each iwdepaydessely is: hydrogen; fluoro; chloro; 25 kcompr0i006s30 met hyl ;
et hyl ; met hoxy; ethoxy; trifluoromethyl; difluoronethoxy; nethanesulfonyl;
nitrile; nmethoxyethoxy; hydroxyethoxy; deroxynethyl hydr oxyet hyl ;

hydr oxypr opoxy; nethyl enedi oxy; or et hyzl enedi oxy. In certain enbodl ment s of
any of f ohérdihago-pyridakia-3aiephicit;, 2-metbyl &t (OR8o-1 RtlihyR®; pyRdazanttyl)-eheayleS fa+dr ogen,

and the rmgﬂsn&mggmg% B@x%% (it nepﬁﬂdaam %fz gfeth‘;ﬁﬁénﬁ“?ﬁ&ﬁ deptly is:

hydr ogen; fl udro; rono;
01 11 Uor ontthddyorort Hesdyeringig-+ i) dah ey artrmeys-Chysarmurgliar ﬁ'yl)*})h%\)’bﬁtﬁ%’(f}'et hyl
hydr oxypr Qpexyi- dF?&@YH%ﬁQId%VyI) Qrme%me%ﬂegh@e%s [oxo &L d@hﬁaz%ﬁ??ﬁ' ments of

any of formul as | e are hydrogen,
and thé rwaym mehyries resthyke-ox g/ l-ppadin- ﬂng:maWil é IaffthYééd% me%b%;@fﬂj%%n ly is:

hydr ogen; dlwdupﬁﬁ}daﬁm%xphe@r OMRbthylB i hyks-2 R pacmet BDpMenyBS-(6-he@Btyt ai n |
eis

enbodi nent s. of as || hy

T ogen P qﬂgf?aﬁ%waa@gdwweg@adraﬁafem@uﬁreﬁézbsz B Sand R

are each ﬂmdap(&a;cgeem}h)% ool ectiagird-paidazin- WO M&:ﬁﬁ%ﬁ&% 9%&51?3(11%&@9330 -31
net hox

- fl I
trif :Ja(r)(r)o%é’hl O?rhﬁyd('ﬁ P?%%ﬁ@?ﬁe&{?t{%w&ﬁ’égéﬁe&ﬁw pmﬂ%ll ?"01“?3% Hii8xy et hoxy;
hydr ox9 etmmg/z;m by extpdplopl1; 4hlyldrr002x1yieth§h55L(;5 oandH ipyddaainylpylpplenyl; S-(4rctigdr t ai n
nbodi f f f I 0 | | t Rrn i
ryar ogen. 1 8 T e RE{T gt 2 TR ARG B Rens R b S Ra s R e and Ro
is sel ect@fd) 21Hrmrmﬂ1nfll vpplenylchinethpt-5- blfloml 6Hmd<6H -nysdamypl -yl blep1; 2-methiie (-
th t . |
et hoxy;, étfl{/ liO4r(9 f'éy hlh (ﬁib 5}-[ Lbﬁ{/@fﬁ%- h%%g%e;l?? i %@%%Jﬂ%ﬂ)ﬁ (6- 09(5 {Sfl 'pgq‘?dazm

met hoxyet oxyet oxy; r oxy ; roxyethyl
hydr oxypr bp)ldrnlyenyll, trfloero 2aiethydirs bdicthghi-oxwf.2- éﬁydrwmm ﬁﬂl)a)berlyl 2-rpshydAdS Ho,

(F;_G, 6;13 O)F(ﬁethﬁ%l OB@H%grﬁﬁclhyl Q{éﬁﬁ%&@tﬂw 3\10;4032 3- ﬁmﬂﬁpgffaazm ryg phgﬂ .l,ﬁﬁj%ulé?(): b 10

al koxyal k%%&fithylrﬁ@r‘é@_%%ﬁwﬁ?lf -raridazinslayi-piepy ek -Ries9-d- (ﬁyw%ym%@ml OF
C3_6cycl ogie w 3 ﬁﬂox(ﬁ@-lnjé%ys (d Sk oCeR - %}ﬁid@m@ﬂ@@%hé’f@ﬂb& fiordD¥necafyl 5 01 fdhdss- 1 1, Ha

and Hb, , a each independently is: hydrogen; fluoro;
chl oro; b‘l"‘(?hlm6 ‘PWB%PWW%%%WP @Yhyl; nethoxy; ethoxy: trifluoromethyl;
di f I uor onmtch@iycmuvaintean esmhﬁmy R} istd, ﬂhﬂeﬁmmﬂm&y@feﬂﬁxymethwﬁ (@w@{ymoxy

hydr o ydr oxyet 15 I'n cert e of an
for muets i o Crtrofg oy SHuPHPEREA T RRepeBLE T 2
hydr ogen; méthjdqmmyl th erdﬁnetl’gfrmﬁm 2 pptidrygl 3-yipR myethy - preh 105 )1;-(RE Ry droxy-

Iyl oxy o> Ry QLR - B B BlsPaby PG hoky v Ear A abod: munt s

of any ofpyfrmznruﬁab) phdnyl; Bl aﬁdzmbdroﬁﬁ -anttloRrmo@t)es -ingtblyld lepyraz@B3 -yl2cer t ai n
enbodi nen rogen.
In cert ai llirhllae o%‘y ﬁ{‘é&g? rﬁglll\r?}?yo# %M Igyl)l_%bs dﬁéd4$§h§@rg 3%[%221 tial%Zr}dglo en;
hal 0; 28r yie2mgthyl-phendgr-methyl-SerocioHetidazof 1-dhpheorl; 2-oetyl 26 m¢thy1{éla>xa16& Hb
R6 is: h i A gﬁtppéﬁlyr 21rbafy S 1@ F@Hﬂ%ygg%ang )3y ph. Mﬁw'@%fd EXS

and Hb, I'n certai’n e nment orrru as II Ha
and Hb, R@hsidgo psmdmﬂbgefh pheret Raxghyl-hat-orethpfiet. hrfloxo-bp- dﬂlsdrd13ﬁ L @ridirigtih &xl)- In

certain_ efipdiSTan(s. 2q{yd1%53§’3%et1{09¥1m6bﬁ§5 Hethyf'ﬁ{ 1oy B%am R ROXY:

hydr ogen; hydr oxyet hox oxy- et ydr oxy- et h
cycl opr op??th?ét5r(§’rmethyh3’éé1|‘°cxa14r§ HrEpd: @“B?lnér@ “Rbeny; osrﬁ%rfﬂé(ké P%‘O 2.f@a and Hb,

RO i s30mediRexypyryAE-098n; m&nﬁménw y%{eh@zxyﬂ &etﬁﬁtdl&e@yl-@alhw&pyndazm 3-yl; 2-
1- hydr oxy- ethy? cycl opyl net 30
het er oar yPeR¥}) dbrosir! PrﬁWflmWF‘?a&f“ﬁ ¥D- B]%“élzé)l 2y (R) % Prdé%rwethwrnfmy}%ﬁroxo

pyri m di ny-dihpdto-pedidayin4-yoy1- mduagmpwﬂy;l ZerofhdS bazZ- bwﬁmoﬁa@m yORt(® @rtﬁxixbys 4-

substi t ut on two. or t t ps endent |y
el oct ed TR ARG AR kg g by P ar g2 ot gyt SPThest

hydr oxy- C- nﬁﬁkﬂ&@@yoxazlﬁ@hktmll -yl)-phesydy - mmetkmiy@dndaemmylpi malhyl ph%n}ﬂ(fﬁr(liwl- as |1,
Ha and:Ho,. R9 (0)'¢ thoxy. 0 ive nher ed
het er gg ry 10x0 1{[1%%9 ?HO 1’md1n f%]ﬁrz é(ha/? hen 1 S- { {2 hryldra(.)%xt/)leth}/l?g 8o L X 8 drfg/f]ro

pyri m di nlyylrlda2353 pl)}{zazaththenplyZmd&wl fryll- metbyl 2tcn<|0d22i -dilytdro- mxdhn 301211) phmalt 5y
substituted one, two or three tines with a group or WO

2011/ 012592PCT/ EP2010/ 060830



- 32 - groups independently selected from oxo; G _6al kyl; G _6al koxy;
hydr oxy- G _6al kyl ; or hydroxy-Cl_ 6al koxy-C _6al kyl. In certain enbodi nents
of any ofwbapmudia®2l1, Ha and lib, RO is: methoxy; 2-hyacomp@biocsy) 5-
met hyl- 1H pyrazol - 3-y1; 4-nethyl -pyrazol -1-y1,;
4,5-dinethyl-4H-[1, 2, 4] triazol -3-y1; 22§ethy1 3-0x0- 5
3-di hydr o- pyridazi n-4-yl; 2H pyrazol -3-
(R - 2- M%&)@x@y@mﬁwﬁdwyy proppya-px &l ﬁﬁltllhgﬁm-pm@}mézxi] -2-Bethyl-phenyl; 4-chloro-
R) - 2- azin-2
,( ) Mgﬁl | damﬁaaz _%{ . pp%z,ﬂengn et%% 54d1§x0d4 Mfﬂ&cﬂo §hﬁitz% jeftd A -

- 0XO0 6 r - 6-0x0- dazi n-
X0-1, 6y1h2w@yﬁpl1gyyl,d&¢hlprg2ﬂethy25 (3 methyl 2-0x0-2H- pyrldm 1 -yD-phenyl; 2- methyl 5-(4-

ZELQ%'% 3- %&5 1? %OWH&I@V91? g%’w_{lz 4ne}ﬁ%/)5 t(3r methyl-2.4:dioxo-3 4-diydro-2H-
i OX0- hydr o- i azin-2-
((9)- 2¥hyla‘ir n-3-yhenbhpryk fbllog)p%,l_pj:thgl 5rr@t°ﬁf9‘fH1Hé1IIanalzbl¥ plgenylgﬁ -fluoro-2-methyl-5-

2-ethyl- 3('1Qi$&hy22%x§“l b%ﬂfy@m%ﬁﬂﬂ@zﬂﬁheﬂ-ﬁ ﬂmb’tﬁ})l 5-(5-methyl-2-ox0-2H-pyridin-1-yl)-
1-nmet hyl o-1, 6- ydr o- i dazin

6- 0x0- 1, GQlﬁPgﬁWBthﬁ);’r ?Xﬂgfi ﬂl%%]ir(y@_yrld%? ﬂz)y_Y)?henyl 4-fluoro-2-methyl-5-(4-methyl-6-oxo-
hydr oxy- 36ampiruaxiy-1 pin)gihyy);-230x05-2-Soi Hydid 7P Y1) Gacily ) 3 4yrb;2-methyl-5-(6-

3 et hy 1 SRS lﬂéz;%f-?a—%h?néfﬂiy%f-ﬁ@?gé@%ﬁ@{-ﬁ@%ﬁt@&{ﬁl{fé-%Ly”dr&b%iam-s-y1>-

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

2- hyd drg d
Smet KyIrO)Z%oxo %b gm%)éto()tlfom‘ﬁa Pg‘ g%gnluf nglgn%l%?fgheny% nmet hoxy- propyl) - 6- ox
0- 1, 6- 15dickryedr @nlmlnnediapf fforI@AIzyIlR 6-2€bmmc641-{clfdyn0t5dlaqth(rxyl>hwl
4- et hyl - ,
et hy ?'[El_%ergehﬁ) oﬂrngntg OP% 19%_13%1]5 Z%r%y i ﬁgrb@ r%ei_to\!;%?)h%lgﬂ n-1-y1:

3 met hy1- 2- oxo- In-1- - 0XO-
- met hyl - I@s(:@m@nbwmwztmf demda(bRéw@ -blgringy BHMethpx¥-pyneihsr-rhiemd.1- v 1;

2 et hyl -{ Cét@alr{rgﬁﬁ-&ﬁnegts anﬁh’a pklf 1s(iI Iﬂetﬁly'l M% dlmethoxy phenyl.
2- met hy1l- 3- oxo02, 3-di hydro-p azin-4-y

1- met hy1- @C@W%n‘@ﬂmeﬁ?éf@ﬂm}ﬂ& ﬁ2:§2r9m° 410H0r@ér(t2aﬁleﬁwéwﬁféalrnhﬁmls of any of
formul as ﬂnlcenﬁae@mnﬁehtl@ofﬂanhﬁapal{Jszq;rmﬁ’o 4%1011013 eakldkcRyIadiynent s of any

of formulas I1, In certain enbodi nents of any of
f or mul as ﬁnlce“%m’él??dmleptﬁ Offﬂmﬂ‘gﬂlR 1Sr% l%‘é?‘i HRuRBEarHEhethe PR L of f or nul as

Il, Ha anlﬂcl:ﬂrtngl%Iﬁﬁﬂﬁleﬁlﬁofﬂbﬂﬁpﬁnﬂeﬁtzbymm&hoﬂ%ﬁh@nylCl ga: kﬁl orhCl 6al koxy.
Incer enbodi nents o n I each RH
indepghde {CPYPT Enl mp@o&ﬁowﬁaﬁiﬂ lsgfgg-}l’ %§(51§?etﬂéﬂxﬁpg bdi ments of any of
formul as Inlcertdigeraiodiniehts of fRHIISL, Ralsa- mdtlfylsenmmrﬁkyedﬂhﬂyl}mer&phﬁnyany of
formulas JI, Ha and.liDb, i.s. thuqro i n enbodi nents of any of

f or nul as #IC?“%eIISbr?gWGPtBO 5?%‘11"11’ nﬁgﬁﬁl“in%tﬂ}"ulé’l% ijll n certain enbodi nents of
any of fohwuitmalhﬂodinidatsaﬁﬁirthdlzbl B isg- bloramﬁl-IrRlHOXﬁpt&nﬁal o or 4-halo. In
certalne . f ol lib pis 1 and RHis

fl uoro. ?n ceﬁ"g‘.m%hé?g% e ?swgfb%%rrlfi/hgfd@o@nﬁ?eng 1, Ho and lib pis 1
and R&5i sIn:@eItalrum@dmeanOf ﬂ‘oumrla)l R} iy 20eathydis 15 -ewthodl Hreyem - éfyl)a?hsnybf f or mul as
11, Ha anﬂcute@nanﬂofampe»g@efifol%mﬁR4ﬁfz|Mﬂs(11 Theff fﬂiﬂdzﬁl feg?ngﬁengients of any of

formula Il I's net I'n certanerrbod of any of
formul a |1ncerin ephodiniehts ofdgrmua hﬁdﬁég}mﬁhﬂ|5r€5€@ﬂlb’]a1ffrp§%awﬁﬁ>h€f§l of any of

formul as ﬂnlcenﬁaemqnﬂeh@ of ééﬁiﬁai fv lsby(qirscagﬁé%hyl hﬁl (02 45{3&61131 y1)- Bty YlenyIR7 1S
hydr ogen; methyl; neth oxg@ &ar On‘i;

2011/0125192%11} EEPIIEIHE6 5@4131 §3155 2.3-dihy 9@%@@/@5 -wehHdkpyralbyl-det hyl ;
or di Bhuonanmipaaxy; RO is: hydrogen met hoxy; hydrogen; 2 hydr oxy- et hoxy;

2- met hoxy- et hoxy; 1-hydroxy-et h% and R16 is hlydr ogen; hal o
In certain émbodiments of formula I, R" is 2-methyl-5-(2-methyl-3-0x0-2,3- dlhydro pyrldazm 4-yl)-

2,
1-
4-(
_yl
6-0

phenyl.

In certain embodiments of formula I, R" is 2-methyl-3-(2H-pyrazol-3-yl)-phenyl.

In certain embodiments of formula I, R" is 5-[1-(2-hydroxy-3-methoxy-propyl)-5-methyl-1H-pyrazol-
35  3-yl]-2-methyl-phenyl.



5 1In certain enbodi nents of any of fornmulas Il, Ha and Hb: R6 is: halo; or
nmethyl; R7 is hydrogen; R8 is: hydrogen; nethoxy; halo; nethyl; or

di f | uor ormOlROKYO129 i s: net hoxy; 2-hydroxy-ethoxy; 2-nmePoomp2&niocsy) or

1- hydroxy-ethyl; and 10R16 is hydrogen; or haI 0. In certain enbodi nents of
any of fornulas Il, Ha and Hb: R6 is: or nethyl; R7 is hydrogen; R8
i s: hydrogen; net hoxy chloro; fluoro; r%eth l; or dlfluororret hoxy; 15RO is:
met hoxy; R-chyadr @md@tehr@wfonmmﬁhm{ét@ hmw-aometnommpawéechwr 5-and R16 is

hydr ogen. g Ju-E S A t@dgg_ di e he@Y of formulas Il, Ha and Ho: R6 is
met hyl ; R7 3?% ﬁqgr om] Q%Ha@ yloﬁ §ro met hox%/ﬂé chi oro fluoro; nethyl;
¥

or difl uoﬁfl@ﬁ%ﬁtlm@}}@&?dmmts pEformpa thVb % @Wér(ﬂawﬂlél*% X0- Qﬁfﬂﬁb’ﬁf@ﬁl et hoxy: or

1- hydr oxy qt4r},ylgzmggg RIS hydrogen. In certain enbodinents of any of
formul as l? Hb: "R6 is: halo; methyl; or ethyl; 25R7 is hydrogen; R8

i s: hydr ofepraitemrbedinents gf oyl R71s2: “metlpdy S H(&-0x qrpiRydpzin - yyRbeRsky - et hoxy:
2- met hoxymetiaxdmbodmitid bosymas ! is 25ndi'1%ﬂh§(§—ni€fﬂ9y6 @pZdJéH §yﬁa&zm 1-yl)-phenyl.

2 et 1 BXERET s BTG T R b 26 08 b P BIvBEy 2:v)-pheny]

met hy 1-
R) - 2- Inyektaxymbdrd iifhis OR ripulOR R1 ) 25mdiei-By 1-odd=P, 33@1y&yfp§lﬂ(ﬁ|zm3l-§}l)lphenyl

2-

1 ((

B N R AR T MR e R e
6-

oxodQ, 6ptrén§hydr 0- pyr azin-2- yl 2-
o b G S G RS ey o
((S)-2- hyldremyly 3- met hoxy- propyl) - 5- net hyl- 1H pyr azoI 3-yl1;
2-ethyl- Sl'él%ér?a"n?ef%oé)qh{%ﬁtg PfoHXJléfj le meglux %)(6 0x0-1,6-dihydro-pyridazin-3-yl)-phenyl.

1- net hy1- 6- 0x0- ro- pyrI'dazi n-
6- 0x0- 1, @@Pmer@oéwn@aﬁfom@a YR, is3- e((R)lydzoxy%nethoxy -propyl)-3-0x0-2,3-dihydro-

hydr oxy L ARX Er&éﬁ}fi heay0X0- 2, 3-di hydr o- pyri dazi n-4-y1,;
2- 0XO0- pyf‘?}glﬁl di n¥llj-y 2) él 0x0- 3, 4- di hydro-2H pyrimdin-1-y

3- met hy 1- Bceiin ophogipient Pﬁformlg}all R) 15 3prtiped ﬁ%ﬂe@wh?z QXQ23- d@yfﬁfﬁrmefiagfm -+-yho
2011/ 0125@%{%@3’/ EP2010/ 060830 - 34 -
In certain embodiments 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.



pyridazin-3-yl; 2,6 -dioxo-3 ,6 -di hydro-2Hpyrimdin- 1 -yl;

(2- hydroxy-ethyl)-6 -oxo- 1 ,6-dihydropyridazin-3 -yl;

1- met hy1-woarn/@@23®2di hydro-pyridin-3 -yl ; PCT/EP2010/060830
(2-hydroxy-3-nethoxy-propyl)-6-oxo 1, 6- di hydro-pyridazin-3-yl;

6- oxo- 6H pyridazin-1-yl; 4-ethyl-3,5- dI%XO 4, 5-di hydro-3H41, 2, 4] tri azin- 2-
yl; 3 -nethyl-2-oxo0-2H pyridin- 1 - neth | - 6- 0x o- 6Fprr|daZ|n- 1 -yl;
2- net hyl -1 cerfe@n emk@ﬂh;mts of fprmulsL, & 5X- (6£®y1 345d10h63f6 b alilg oyl RiAdiripzin-2-yhypt ;

2- met hyl éwﬁﬁ 2t hyl-2-o0x o-2H-pyridin- 1 -yl; 2-nmethyl-3

- 0X02, 3- dl% yridazin-4-y1; or 1-methyl-6-oxo-1, 6-di hydro-pyridin-3-yl;
and R19 i & Chlwr @@@ﬁlmenﬁﬁ 0&@?@&@ hR&otlorehimsthyk - é%nlpetbsfl Zf%PT%HHé@dIPﬂ Y)Ha and
Hb: R6 |smwgﬁlo nmet hyl ; or ethyl 10R7 is hydrogen; R8 |s hydr ogen;

met hox hal o, ngtho y, 2- hydroxg et hoxy

5-net h | _Ij}}qgr}t)ew, glzlqypmﬂgn@ Qf fogmﬂ@% ﬁ,y}s Zﬁgﬁﬁéﬁ oi4 3}‘169;111-— -gx aseH- pyrldazm 1-yD)-phenyl.

di met hy 1- BildddairlerAotificai Of foBnuid I, R2isMerhdmh 533 n@mgr24amﬂb By diQdieyH-dazi n- 4-y1;
2H—pyrazo| & (R) 2- hydroxy 3- met hoxy- propyl) -5

- met hyl - ﬁ9¥%2d'1§”Vﬁ 44(R) - 2- hydr oxy- 3- net hoxy- propy1) -

éSS 5hd|1 ODQQCI&HBCIﬁBG Hohylféﬁt@ﬂﬁfdn{uﬂl? R Rilstﬂﬂu&ﬁi—l’lm&hwls (660x0XB=Ha)nr i yllaplildﬂyll -y1;

- met hyl- 6- oxo- yra

> ot byl -3 coepoii RERR K bR Gy SRR ST i birigins

- di hydfo-Bkbplengl 4] tri azi n- 2-y1;

%4(8'[8%]y|2 h1¥10 )e(tga)l(% n%) %r}eﬂtcs)xy fopmlﬁap y 33‘1Zs§nme § (g' lﬁli-eRl¥f 2 %}90' ZP? pyrld’m 1-yl)-phenyl.

1- met hy1- ECQXEn@mﬁﬂmwmydfbnpyalBé@ﬂﬁ&m%dﬁ(ﬁeﬁﬁemﬁdﬁH@ﬂ&yUPbﬂmymmez|n 3-y1;
2-((R)-2- v1) zins4-y1l;
2. oo, pyr e Sk QPR RY Shesito R Sndt (IR g SRy R

3- et hy 1-phego- 2prr|d|n 1-y1; 2-o0xo0-2H pyridin-I|-y1;

6- met h@XYInQyﬁdllgé}ﬁﬂoﬁln%n‘rX %f fogmﬁa ﬂR@}gQ fRrofds fﬁ el d I%IHE{M | 9?) ghéﬁ}r yl;

(2- hydr ox - 6- OX0- r|da2|n 3-y1;
1- met hy1- %C@t}'&}jﬂ qgnbz)_dmeﬁty af f(lgrnﬁy%}ﬂ él 3%&()159—2 methyl-5-(6-0x0-6H-pyridazin-1-yl)-phenyl.

(2- hydr oXi3tdied i Michi @Pﬁéﬂrﬁulz@r QX R4 uBrot - MUY 105- Q@ Yrhd €l 281 Ro-B:6Yihydro-pyridin-
6- 0X0- 6F+§yr|da2|n | -y1;

4- et hyl 3, 5YRiPbRyl 4, 5- dlhydro 3H[1,2,4]triazin-2-y1; 3
-2 met hy1- ZmQXI@-eréThHMﬁﬂegﬂs gf %niﬁﬂlal #! @h&yﬂsgﬁstmztﬁo@bhwaatﬁw ilﬁaszdnﬂrd yl; |
- met met ro Py met -
- (5- t hs)}lkgtlﬁlea%_ ltﬂwsi eafhnln e_p@t{lentg' E]é(ﬁt?{]yfroné 7:(a(‘!)k_yizn CgGarﬂmxy ¥1a10 hydroxy I&y
- di hydr o- agoiydazd fivederysix- mombdreditdiyatyl Sel@d fibmSpyrabilnygraaelply friagtilyl: Saxulyl; and
R19 is hydro

. I t f

b, pi o RGBS SRaipaftho ﬁ%&&vh@m@r}’yﬁafpwgmg?inapa
f or mul as thirgzinlg paﬂ‘dﬂzih‘ﬂd orprlazmyll ea@h oicaaity sEYstiiusedfohel ow@or tlilrlae t(i:tedfst\athra group or

nbodi f , I
erood ot S BAly LICIVIRS, L cFo A0 W80 Pl A gy floro. 17
fIuoré5at@&hbcéﬂbagr€u®hﬂ;mﬁwéexxgnmkenﬁbdﬂhﬁnts t he conpounds of fornula
I b . i1f 0 " 2010/ 060830

may be HQE&WHM&%%% %n%af Rr h&& %uiasnmtéﬁQn@g\%%l nﬂe‘%‘?ﬁ 2ECHnEP

- 35 - [1] are as erein. In certain

enmbodi mentubstigont e syhstitgont qach m&me@e@}wél@ct%fmﬂmwy hdy-Aiexyidele; kydexyCical |y
of formil (ﬁlkh@y, 8Fa iRl FUb@ mehb&ed &ﬁgﬂrﬁ it NGoM: yrgly?;/ yMIZB-lNljriazolyl; 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



11 R5l1la;lllb; wherein R6, R8, RO and Ri| are as defined herein. In
certain enbodi nents, the subject conpounds are of fornula Ma. In certain

enbodi mrerwe,20tia2®abj ect conpounds are of fornula |11b. PCA/EPRe10AGIS30

enbodi nents of any of fornmulas 111, Ma and nib, R6 is: halo; nmethyl; or
ethyl. 10 In certain enbodi nents of any, of formulas IIl, Ma and nib, R6 is:
bronmo; or nethyl. In certain enbodi menté ‘of any of forrrul as I1l, Ma and

ni b, R6 iwitnegrhyd or gowpciedaperdantbrsblodédiieam: 9x e fC . aatiy L; ¢ cflkorynhly droxyl- Ciaalkvda oand
nib, R6 i n enbodi ments of any of forrmulas I1l, Ma and
nib, R6 |1§]d§)&9)r¢66alﬂogyge??{gfl n enbodi ments of any of formulas IlI, Ma and

ni b, R8 isertaocnehediments @bloamdehRl i phayl qupsiigrtest ong.Bwe Al thicp impr it i odo:
net hyl; el BMtuent? %M?&Mentseeram%ﬂep er{dreﬁtfyl sE'l@ét%nb YhethyH infetHdQy, OREL R No; 2-

met hanesulfonyl nitrile; t hoxyet hoxy: hydroxyet hoxy:  hydrox rret
hydr oxyet hroxy6h Oﬁyaﬂlﬁ%vb%%wwl v 4cléffﬂfyéipﬂa€’r]r6déll4r§eﬁ?l§thﬂf4flaﬂ ‘B‘Fla?%?rrul as
L1, Ma ap-fikdlyl- 3:ol 53-dibyds-pg Qlﬁzm zrg& hﬁxﬁ&razblaj Q; m@&)mﬁydrosay 3-methoxy-

dlfluoroneth . 20 In cer rmul as |11, l\/aand
b, pe e g wgemw AR S RN B4 e BRI
formul as [i1|214] mbbn Rl crixB-cHRSriflinhy @l Daethyl-6- wa 200042 DR B@IbEB&ﬁ}wo%OBSO

- 3 - In cert e f an ffor

et hoxy. | P LEE Yo7 TeDnbuar et 0o Piifpar Doy ek oo o8 Shilorr ™ rei s
chl or a0 | n.2¢ceiibzn- Eyemm}lzmdlbsy B}fmeﬁlﬂyy prbpjl)ei maﬂh@]slH pirazoMryRBathpl- BoxdR8 i s
fluoro. | a|n nt Qr mu |b RO is:
met hoxy; 23 ﬁ% o%ﬂ ?lﬁ )m? eﬁgf’ )ti%}ol’g%l %rﬁcg’%n aZT %yd(r)xoxygdg or a
five- or mrlﬂazmbmbéi((@d2lflﬁt1®m&methossebreml)eﬁmforZJBFﬂlhp@rmpmdﬁkm 4Wr2a<ml yl;

L 200 Y) N Ly B T b BB I KL ORE M 0BT 5 nyl
each optlc?mB ubstitutéd one, t\ﬁgxor ge T1mes Wit group or groups
i ndependeht- p}ﬁrldstelﬁbﬁé@ﬂlfox%mldezé@ﬂ -yEi2.6- CB@IOI@yﬂ -dihygro-Bipkigyridin-1-yl; (2-hydroxy-

hydr oxy- Gip,pd. ls;yd i.6-8h Jwg/g.%ym@m%éégm 0904@8411113»&}0 p}JrlalnCﬂlt @Ih@d@@@dl ment s
of any of fornul as ?] and nib r oxy- et hox or a
10 five- @?th@wromﬁﬁbéﬂpé& %@ﬁ@rwﬂ%m &8k é@f“é@Hﬁ’V\B%*Fmdelsr‘b?th 3.39j¢

triazol yl ginyayd-sigi Ny hjiriaRrok ﬁl ﬂm&nh 2- &%fmﬂ)}@Mln 1-AY4- hﬁ@ﬁtmwm&pﬁyddampynyl
each optionally substltu hree tinme Qup Qr groups

Pdependen PRy YL aa B 2rr e g 2 BRI SEVRER S My Bi ool Cal Ky ;
or hydr oxp'yn@l; 1 ﬁai k@ehyr Q)xo@ai Kﬂﬂ/dro biridaghuai;or @ Tadi-FRRE-$, 6Qfihyanyyalin3onmul as
L, :yga]?l I Rﬁ nPg: )i%/R tal _enbodi nents of any of
f or nu 1P, a“’\fdnba? EPGWIS B topnld L Ro I Wﬁ%‘(‘% Xy. In certain enbodi nents of
any of for rruI aﬁtﬂempomﬁﬁl\alﬂdeatk,yl 519hallos 2- rret hoxy- et hoxy In certain
enbodi nents of_any, h %ﬂg ib, RO is 1 -hydroxy-ethyl. In
certain enbodialfrglr?t“époé)1 1°‘h‘ﬁ\jy ¥dsr?g8? e OXV’I 9 haﬂlghgnd ni b RO is a five- or
si x- nenber ed ahéteérp(oangﬂ wigte Ce@tkexly; hydory- (pyaﬂk@dyydyr a fipyra@aziel Iyld:mbeterdihatzmhty/l
pyridi ”y's19t¥ f Yhvi: DS -itHX'il idifh beiny 21 F{'%Q 1T AL, o €3CH
optional | yeesu% r{;ﬂi%ﬁ'ﬁ d 8% "o or @# lﬁtzﬂ S Wt lmt) 15c?@ gr oups
i ndepéhdetmitiyyl.sethaptiendlly mbmtutgd(«zne @ obtfek yihnes @th a ﬁalllm@)gyoups mdependently
hydr OXy- Qdegt@& h’é’ﬁl oxgr Ci. Mgﬁoé(l 6algxy%d%g§-tﬁ Queyﬁ% iﬁy(iroxy Cisalkoxy-Cy_galkyl.

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-



In certain enbodi nents of any of formulas I1l, Ma and nib, RO is pyrrolyl
optionally substituted one, two or three tines with a group or groups

i ndependewOlzgigab®et ed from oxo; G _6al kyl; G _6al koxy pChyrkeanps@30 6al kyl ;
or hydroxy-C _6al koxy-C _6al kyl. 25 In certain enbodi nents of any of
formulas 111, Ma and HE), R9 is pyr aquz)él_ optionally substituted one, two
or three tines with a group or groups independently selected from oxo;

G _6al kyl pyriGizirs vk 6x0y9-1 fayddvydseypy @ilazéial - |y 2 -{ (Ro2-hindrebryodcpet@bx yaabikddyeoxai2. 6 al kyl .
| certal i RRDOAERI 1. o BBy dtiinl LT AR b i %ﬁmdln R%ug Shelniyi Azl I

optional Iy substitute or three ti groups
i ndependediord-Badach-di? PPF%%H pm@é}l 1 le Smasthryy- PW@PZ“@éwké)@yle?@@ 6- dl ydrO 2

hydr oxy- G ﬁaddfylyl (pﬁy e%y) &mﬁaééﬁ @Tﬂ%w mlléfhywo&@wdqmedl nment s

of any of forrrul 11 ridinyl optionally substituted

one, two Bfi t‘ll’ﬁ’léle(ztliyﬁ‘@éy éwrtewoay &:0%)& -B¥o- lg? 6%;5@010%@%}@1%&&?% IPEERZY from

oxo; G Gﬁkzlkédet;hyl@ 5-GRk KD B Wihy iy BIHOL 2 4@rmtiati§zub,meefy1z ox0-2H-pyridin-1-yl; 4-
hydr oxy- C Bﬁ kox F of fornul as

I /
SRR VARS Y i AL e PR s MRl RVt RS P e R S
three ti maahwst(h ngetlgl- xzuapo OH-pOidinpS1; RAaepeRden Ryiselogsti@dinf4-@andr 10%ahyl-

G _6al kyI oxy-C _6al kyl; or hydroxy-C _6al koxy-C _6al kyl .
VO 2011/ 0498Y E‘?ﬁg’,%% %"idé? %é’g830 - 37 - In certain enbodi nents of any of

formull@s InicbrtailimtadshekEpf folBuld B Rbysrop.tzdnaljl}l subsp]tdt@lrlmiefoylryﬂ; ubstituted one, two

or three S Wt fQ e ect 0XO0;
G _6al ky |Itn "g ‘%e‘?‘i?g‘memgﬁ?yg%‘%f% ﬁ“i?ﬁl?yq Eq‘”ﬁ‘" d‘ry!&“ @ "%mﬁ"’r%"l%y %11 6al kyl .
In certai wptlemﬂ@duhmmte@ ok oauwceo‘flthfa@rcrm IoagomHSIlr}delbenaenamblwteb froR9C|.@lkyl; C:.

pyridazin bst h imes with a group
or gr oups")ﬁlkn épen%% YGaﬁzl ?ect egﬁgl}ng(r:ﬁ o%lév%(ﬁélf £11%%X 1_ 6al koxy;
hydr oxy- Gn ce@almmbodmmnﬂayﬂﬁowtyam 6aqqkr@kwlas0qeabkvl mdpb{l eentaphyl; earbodi ment s

of anysof oﬂtlgﬁarw L@Rtithideh once B@tv@&dmﬂﬂ'a%rouﬁ%r ér%uﬂs rlﬁd@ﬁen@éﬁltly sERD HORL & Oﬁﬁw ¥,
substituted oné, two or hree tines with a group or groups |ndependently

sel ect ed ®Hens hykexy- aaleall;wqanwo 6al koxy; hydroxy-C _6al kyl; or

hydr oxy- Gn_c6@likeotufen@3F féiiﬂlula 1Q Jsrﬁf&ulﬁ@ 1§bqﬁﬂbﬂf%! raleﬁa@yloéacmmlo@afu formul as
111, Ina and. nib, RO is: 5-nethyl- razol nmet hy] - pa/razol 1 -yl;

4, 5- di net W%lt%@g}_qn_q_e (gt\ﬁljce Wfﬂéi gqougsorygioups 1ndependent1y selected from: Ciealkyl;
2- met hyI - Bk 9-@. Ak @i Aydad-opyr i dazi n-4-y1; 2H-pyrazol-3 -yl; 1
((R) oxy- nmet ho ropyl Yra oI-‘- |5

a6 R 20 naroy e ReR ot SrBg b Gl et oh G pab s e pibstiured

, 2, 4] tri aarchierdwict witha @oap GiHrpps indghdentlylsetepled frdmn@ityyiSrydvoRy-Eltapyt;iadazi n- 1
-yI; 6- oxo- 1, 6- di hydr o- pyrazin-2-y1; 2-methyl-3

- oxo0- 2, 3-%i° hydro pyridazin-4- 1 5 yl);
4- et hyI - I3, cortaili ontwd nebts df foyolrlok, RILkS[cilu,er)hnl}]IIOTi igguineldyl taeh]substituted once or

gS)et ﬁylhy SWE(?)%)C()VI% %%E!P%%(%mlgpr gtgd?_éé[e)g t@f frognl_bPGXﬁ(?lhfPld}o v éaﬂ?/l' and oxo.
, 6- di Bydr bpyntand@zhoclm@my of fogmdx b RilsequOhw DDyt Sdb@zltmeds)ngelor twice with a
2-((R) - 2- g&gﬁgé&uﬁs 1n&9f)%;1{219ﬁ(tx/ SPIEQRYHO i A%g&}]% Salkoxg_hgyrg&p'cpéﬁklyﬂ b rané gyol

2- 0X0- pyr in- 4- di oxo- ro-2 ri‘mdin-
- met hy1- 2In cerfamn gplp.oggnepf@ pﬁforn}_ula Y R is 250@1;@@0112 omupqaajl ng_tltuted, ence or twice Wlth a

6- met hoxyg Mdrg%bﬂn&p&kem% s@eaédqm 3, @m@! f@(gamex;mt dr89y @ygawl @lbl@ an&oxdfl
(2- hydrox]é et hyl ) -6-oxo-1 azi n- 3- K - 2- 0x0- 1

, 2-di hydr ﬁsfrﬁaﬂ%ﬁmh@ngﬁats OEfQﬁwg}%ﬂr va l@pg%@m@gg}ly@mw@ Q@e@qu@ Wlthagroup or
, 6-di Imdrgmq)xnﬂde@auéﬁt@seye%sed @oﬁxg 6§]k|ylp($£ b M@a Hl_yile]rox)ﬂ c16a1ky1 halo; and oxo.

4 et hyl - 3, 5- di_ oxo- 4, 5-di htydro- %ngl’l azi
3- et hyl - - b cerian WOBWPE Phformula |;R. ‘Sdnda 1H9ti°n6”Yo%%BS“8ﬂ—?dr9§7?ﬁi YLaYrHwitha grgyp
2- rrﬁt IhyI - &-gclips i@dpbiytlentB; sé}edi:@mﬁn?n: feliehil; wqdufbxgl;kymwky rzﬂIl ghélm hilo; ankd ox&@-
met - -yl.; 2-met -3 - 0XO0-
"G hyar o- BRI S B 0 Pnchi it T D ety 1
certai n emigbdi2rexnilL- (hlﬁydemqumﬂlnﬁ@r meihabz inleﬂhyl qumluaﬁdl ni(bhch&;yLeshyl) 5-
5- met hyl - e formilasc |1,
E% o %‘Eﬁéﬁn&)azal 6- n%l hS fhmeﬁlly{ 19 I1n izotng ? ?1 0X0 ?‘de dr |1sné1u1tnohn8% -yl any of

6a ()4

I na an Certain’e

f or mul as érl2bmethykd-cand ZFﬂllb'drOR@oqlumoldh Sydi rret hyl 4H4 1 , 2, 4]tr| azol -3-yl. In
certain enbodi nents of any of formulas Il1l, Ina and ni b, RO is

2-met hy1l- 3- oxo- 2, 3-di hydro- 3 0 pyridazin-4-yl; 2H pyrazol-3-yl. In certain
enbodi nents of any of fornmulas I1l, Ina and nib, RO is 2H pyrazol-3-yl. In
certain enbodi nents of any of fornulas IIl, Ina and nib, RO is 1

4R) - 2- hydr oxy- 3- met hoxypropyl)-5 -nmethyl -1 H pyraz 01-3 -yl. In certain
enbodi ments of any of fornmulas Ill, Ina and nib, RO is

44( R) 2 hydroxy 3 et hoxy3 5propy1) 3,5 d| 0oX 0 4,5 -di hydro 3 H- [ 1

. B _.: rr o N 1



In certain enbodi nents of any of formulas I1l, Ina and Illb, RO is
2- met hyl- 3- oxo- 2, 3-di hydropyridazin-4-yl. 5 In certain enbodi nents of any
of formula® 2bitve1239pa and I11b, RO is 4-nethyl-3, 5-di oxoP¢TEPAIlPaseBH-[ 1

,2,4]triazin-2-yl. In certain enbodi rents of any of formulas Ill, Ina and
[11b, ROis 1 -((S)-2-hydroxy-3 -net ho>§)c/zpropyl) 5 -nethyl-1 H pyrazol -3
-yl. In certain enbodi nents of an f formulas Ill, Ina and Illb, RI is

2- et hy1- 3ngripiRemabodinteytd ooy k Rdappmmmﬂwpstltutwmlelryﬂ ai n enbodi nents of any

of formil fﬁ%etltgnl emﬂ ﬁmﬁt‘ggf 1}011411.931 Bgls Rend] o tlonall substituted one, t three or four times
-met hyl- 6- oxo-1 g yridazi n-3 ]y PP Certai n embodi ments of any of

f ormul as ‘{Vlfhasubﬁéueam SIFHSII‘EentﬁR@Ch igdepe 1@13’156]6@?}1 ﬁ‘fy@ﬁlélo@mﬁllﬂfdz@wal@oxw halo-- |'n

certain e@‘ﬂ@]ﬂ e él Gglko;awl Aik 1&91‘0@1! GaMlLulfahﬁac %ﬂyls!uhﬁngl pRAykdifonyl
2-((R).2- droxy- - et % @5 3- 0X0-2 hydr O- pyrlda2|n4yl I'n
certain er%%‘d’i‘ ?‘i‘ﬁﬁlﬂf‘élyld’r"“é?ﬁgﬁ qyflorfaﬁy W\Hﬁtagteq yith Cwaﬂlaylamﬁﬂq hydsoxyRor-i s

2- 0X0- pYT alylcstbiryl amﬁbcarﬁdﬂylce{éhﬁib@cﬁﬁ&@ﬂCnﬁ%ﬁyc&fboﬁsﬂm gaikof;@r mulas Il'l, Ina
and 111b, 4- dlh dr o- 2H

yrelm Certaln
ol morberst i RSy arion 4 s A iy Bond o dligey: €. o SREL

]: met hlyl 20y, Bidr gy, GalkoxyIC - 6341<y1anzlﬁo Cnsaikexy; @i plkeRbiedy T HhlBoxgf hyatykyTf.
ormulas I}, Ina a 1S 2-0X

6 1ot hoxyBUYE GeaTroBoy o Riocepids gDt el BPE: LSt nemng 111 1 na
and | l1Db, mEiQhol&ylZC@alklylgxp)ara&u@l— dipbrydinrydox2Hmyindcab oiyh €, dlkoyst; Ci salkoxyamirmeCt ai n
enbodi nent r mul as Ina and 1]11b met hoxy;
2- hydr oxy® %P’ﬁfé&d%x){'z& 6351539 m“tl(hé a]h(% ﬁb%%%l}?xyg?rg%lyia 31/ﬂ FCRgaﬂqﬁ’t%l In certain
enbodi nen&abfybfﬁrbarylanmfo (flcaadm};l (asalkylammd)qad)oamm1Is¢1k¢zycaﬂ9my1§1 salkyl Ci

(2- hydr ox I ' i 0= 3= 4n.eartain.
enbodi m&*n%élk&?ltél }{13%13;5@03 'or n% %Q{&E?CPQ&%@ ﬁﬁ%?ar%‘yll él'Gilﬁﬁ’ e or owo
- met hy 1- 2adgagent iubzﬂtd@nlwnhycfﬁiwa @uzﬁkﬂeryﬂloxm hple-Gealkydinpdienybodi nent s of any of

formuhgs jlchuaid RboRREnd bf BrmfRPL, R&sﬁoﬁen@%ﬂ%@ﬁ‘akiy%jb@ﬁht@@&%eWt%k)é%th@ oxo- 1
, 6-di hydro-pyridazin-3-yl. In certain enbodi ments of any of fornulas |11,

I na and | ubHituecpirpesguesisraghingspendgabisplectad frap: fupre; chiore; Rromos ivBesanstidit s of
any of foaﬁmlraéhdxylethowanmﬂm{emyb diffR8rohnSthxye e Rn ] Iﬁa@ernésuﬁfar@n hydro-3H 1

,2,4]triazin-2- ){ 35 1n certain enbodi nents of any of forrmulas I'll, Ina
and 111 b, MegeAnesr figyL FPé’teﬁiﬁPlf‘?Wb%rﬂ%ﬁ%iﬂr ‘?IEI‘P?Fari"’n@ fneﬂ%ﬂ"ycarb‘my
4- rret hyI ﬁct@%@ce@%élpwe’thdﬁgz ba]?box:& hyylfox¥caM?&&E6@1%&9QM6&%%&éﬁ@@830 - 39
rta| odi ments o ornmul as
"t i Aar DGR BTy T RY: e DY B: RIS mul as
| [, Ma amdroridhyl;pysiciogiopylmithedst amibo;lof i@y dr @éadertro dubdeninss oy famy of

formilas | zin n certain enbodi nents of any of
f or nul as Tlft{iyleql\eﬁlo’éynathﬂfrﬁdw%?r C@?”ﬁr@eﬂv#edmy In certain enbodi ments of any
of f or mul msertdil gmivlingnd offobnuld D RF i pbeyt sabsmneafdhmetiememl& V(Zlfh aasnlstiafentfoor mul as

I ' or ?;'ugstpuegt’s e?(cm% Ofenﬁléﬂyl Qelecﬁld ’froﬁizll'laﬂ y1 CBGSalkop@ ’halo cl Gaﬁg,q hﬁ%@ RD), Rn,

COﬂ alns an
25 salkoxy; Cy. 6a1kylsulfonyl nitrile; alkoxyalkoxy; hydroxyalkoxy alkylsulfonylalkoxy hydroxyalkyl;

or C;.qcycloalkyl-C_salkoxy.

In certain embodiments of formula I, R* is phenyl optionally substituted once or twice with a

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

ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy;
30  hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments of formula I, R” is phenyl substituted once or twice with a substituent or

substituents each independently selected from: fluoro; chloro; bromo; methyl; ethyl; methoxy;

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

hydroxyethyl; or cyclopropylmethoxy.



such al kyl is preferably Iower alkyl, i.e. G -C6alkyl, and in many

enbodi nents is G -C4al kyl. The invention also provides nethods for treating
a di seasewonotanedoei on nedi ated by or ot herw se associ aPreu/Br2ala/ 060882 X7
receptor, the nethod conprising admnistering to a subject in need thereof
an 15 effective amount of a conpound of the invention. The invention also
provi des nethods for treating an_infl am§*atory respiratory or diabetes
condi t i onlpn certn eraltodimenis ofiforingd h§” aahénn wheinitnipneorgwisupjtiee substiuaead t her eof

an_ ef f ect {,4ei AR URS iRy aGRIRUR roh: AR nlVEThinRAL PARLDRLNM Lh an

ef fective anount i nhi bitor. di'sease hay be an 1nfl ammatory
di sease s@ﬂwr@%etthmtrlh eor megpgesyel- par ti cul arly rheunmatoid 20 arthritis,

ost eoar t hipickksn coRRQnlcAS bp‘fonﬁhi ERYIsGh ST Bt donc A DIRBWiE P EBRtGenPRST r UCt i Ve
pul nonary di sease, airwa yper-responsi veness, septic shock,

gl omer Bl oTByHHenis Fach H}dﬁmnﬁ%v eelgstsgdiomefleqse; shloroamethdy gletowy: @ Welse. The

di sease NBeksn @n%@hﬁ&nt@@ﬂﬁhﬁdl@ﬂllz&%ﬁ&yﬁ@bétlﬁftéd&ﬂﬂ@&%ﬁée Rah MorsUr gi cal  pai n;
visceral pain; dental p remenst r ual i central pain; pain due to

burns; mi Gresidierhodaens Slggnﬂﬁ%l{zlgcﬁé@m%e“r 6‘@“? “Plepyly? -aserpbgnyk 2-Luohe i al gi as:

poi soni ngphehﬁchiMr@phdﬂyuB M- difludtogihsityil;t3, Bdifleyt S phdniIS 3 -nRMRCEHen 24 -Methyl r al |
parasitic_or 1ba§ter| al fection; post-traumatic injury; or pain associ at ed
with irriftsple rone. The di sease may be a respiratory disorder,
such a8 cﬂnrcmtuncemﬂmﬂhrreutsbf foemydall, RO i aghynyd; 4 thuotke phea TORPM gro-psdnkil B flu@n-

br onchosp S%?&ﬂl‘%?ﬁ str?4ratf?st£h?nyh(oeg)5d u(’fﬂé%;ar such as Irritabl e Bowel

Syndr omre li biliary colic and other
biliary dinmntaulremodmmabffouhulu Rfjisarfluomephe®® domi nant | BS, pain associ at ed

et hSbeRslRunIg fh3RASE TR Myt s, The di sease may be

Al zhei nmer sent ative co S in accordance with the
met hods offr ceitpan ¢mhﬁ>émerlf®nffar1@ﬂ%h8m 3idrdiffind-phenyl. TABLE 1 # Structure Nanme

(Aut ongm) In%tlﬁgnpén%gmgcn%fdnmwh b\{ fs0 1&al'l'§ssgggt1tuted CicC alycloalk yl.

4- (4- Fl uoro-phenyl) - 2- oxol, 2, 3, 4;t et rahydropyri m di'ne- 5- car boxylic acid

(4, 5-di nEItIlW@IWn eznl}?étrrﬁqus of %ﬁ@ﬂa},&}{ B geclagdlsl optlonally substituted with halo:

In certain embodiments of formula I, R* is cyclohexyl.
In certain embodiments of formula I, R? is cyclohexyl optionally substituted once or twice with halo.
In certain embodiments of formula I, R* is cyclohexyl optionally substituted once or twice with fluoro.
20  In certain embodiments of formula I, R* is hydrogen or C;salkyl.
In certain embodiments of formula I, R* is hydrogen.
In certain embodiments of formula I, R* is Cy_salkyl.
In certain embodiments of formula I, R is methyl.
In certain embodiments of formula T, R is ethyl.
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:



7.46 CH | N CH H NNH H3CCI ,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 - ?1-251_) - phenyl] -am de 406 6.763 4 CH3 H
NNH

Ra
|
RG N\(O
. .
R N\Rb
O
RS R10 y

wherein:
p is from O to 3;
RG, R7, Rg, R’ and R" each independently is: hydrogen; halo; C,_alkyl; C;salkoxy; halo-C;.

5  salkyl; halo-Cy_qalkoxy; C;_calkylsulfonyl; Cysalkylsultanyl; Ci_salkylsulfinyl; phenylsulfonyl wherein
the phenyl portion is optionally substituted with C;_¢alkyl; nitrile; hydroxy; Ci.calkylcarbonyl;
aminocarbonyl; C;.salkoxycarbonyl; Ci.¢alkoxycarbonyl-C,.salkoxy; 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-
Ci.ealkyl; 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;

Ra
I

R N © R®
H | Y

R7 N N\Rb R7 :

o) o) ~
8 10 8 10
R R it R R it
Lo (R, e (R7),
IIa;




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

-nmet hyl - 1Hpyr azol - 3-y1) - phenyl] -am de 406 7.705 - 41 - 6 CH 13 NO CH3H NNH

elo 113C 0 ,0el H3C (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1 ,2, 3, 4-

t et r ahydr ohangin p.R°dR RS B2, REaRbexddrt e defiad hewins-  di net hoxy- 2- met hyl - phenyl ) -

am de 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:



400 7.455 7 CH3' 1 NO CH3 HI1.1 NSNH / N H (S)-4-(4-Fluoro-phenyl)-1-

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

[ 2- met hylwB-20(1®123%2t hy1- 1H pyrazol -3 -y1l)- phenyl] -am @#€TAPQ16/04@50 8 CH3 |
O CH3H CI I* NNH 100 OH (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo-1, 2,3, 4-

t et rahydro- pyri m di ne-5- carboxylic aci q [4-chloro-5- (2-hydroxy-ethoxy)-2-
nmet hyl - phenyl] -am de 434 7.641 9 CH I3 ' NO CH3H CH3

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



401 Ni 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 41w6.260011092H CH3 HNNNH .. 1 , r' r' .o 0 H3C POWO/EP2010/060830

(R) -4-(4-Fluoro-phenyl)-2- oxo-1,2,3,4-tetrahydropyri m di ne-5-carboxylic
acid (4, 5-di net hoxy-2-net hyl phenyl )-arp'ﬂe_ 386 6.445 - 42 - 11 CH3 NIO CH
BHill NNH N (S)-4-(4-Fluoro-phenyl)-1-""net hyl - 2- oxo-1, 2, 3, 4-

t et r ahydr goypg tidapedilandy Slected fomxgor €1.alsyldC{Blkoret hydraxuithedlivh- &-hydpxa@i de 391

6.92 12 I—Lgkg-}lgdGW
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 TI, TTa and ITb, 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;



113C0 0 , 00 H3C 4-(4-Fl uoro-phenyl)-1-(2- hydroxy-ethyl)-2-oxo-1, 2,3, 4-
tetrahydro-pyri m di ne-5- carboxylic acid (4,5- dinethoxy-2-nethyl-phenyl)-
am de 430w6.2968%11¥2CH, -H N O 111 1101 CH3C: I CH3 Nyo N. PCT/EP2010/060830
4- (4- Fl uor o- phenyl) - 3- net hyl - 2-oxo-1, 2, 3, 4- tetrahydro-pyri m di ne-5-
carboxylic acid (4,5- dinethoxy-2-net hyjl3-_phenyl )- am de 400 7.07 14 CH3N H
Ol N/ NH10 CHI3 0 NH

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

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-



4- (3- Fl uor o- phenyl )-1- met hyl - 2-oxo-1, 2, 3, 4- tetrahydro-pyri m di ne-5-
carboxylic acid [2-nethyl-5- (5 -nethyl-1H pyrazol-3 -yl)- phenyl] -am de
420 7.23W0200132392CH3 0 N ) # NON i NH zN, (S)-4-(4-Fracomr2@mnnsl) - 1-
met hyl - 2- oxo- 1, 2, 3, 4- tetrahydro-pyrimdine-5- carboxylic acid [2-nethyl-5-
(4-nmet hyl -pyrazol -1 -yl1)- phenyl] -am 420 7.85 H3C - 43 - 16 CH3 |
CHO 3H ONNH C)OH 141 (S)-4-(4-Fluoro-phenyl)-1- methyl - 2-

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:



oxo-1 , 2, 3,4-tetrahydropyri m di ne-5-carboxylic acid

[ 4-fl uoro-5-(2-hydroxyet hoxy) - 2- net hyl - phenyl]- am de 418 8.035 17 NO CH,/
-H G 40NNBI 20170123021 (S) - 1- Et hy1- 4- (4-f 1l uor ophenyl) - 2- 02O0T/EP2(018/0406830
tetrahydro-pyrim di ne-5- carboxylic acid [4-chloro-5- (2-hydroxy-ethoxy)-2-
met hyl - phenyl] -amde 7.62 18 CH i3 N O NNH 101 H3C N H3C)=1\1

(S) - 4- (4-Fl uor o- phenyl ) -1- met hyl - 2-oxo0-1, 2, 3, 4- tetrahydro-pyrim’di ne- 5-
carboxylic acid [5-(4,5- dinet hy1 4H[ 1, 2, 4] tG"ﬂsazoI

y1) - 2- et hyl - phenyl ] - am de 435 655 19 OH 3,\5 CHOS| O HN NoNH 101 / OH NTF

%3

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 @]
RG \( RG \(
H | H
N NH N
O
R® R®
R’ R’
11 11
5 R Illa: R IIIb:

wherein R, R*, R’ and R" are as defined herein.
In certain embodiments, the subject compounds are of formula Illa.
In certain embodiments, the subject compounds are of formula 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 I11, [Tla and [Ib, R®is cthyl.
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.



OH (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-o0x0-1, 2, 3,4- tetrahydropyrimdine-5
-carboxylic acid {5-[1-((R) - 2, 3-di hydroxy-propyl)-5- nethyl-1H pyrazol -3
-yl]-2- mwohlwivpkeayl} -amde 494 7.64 20 CH3 | N CH 3 PCTEPR1NNGISE) OH
(S)-4-Cycl ohexyl-1 -nethyl-2- oxo-1
,2,3,4-tetrahydropyrinidine-5-carboxytg%_acid [ 4- chl or o- 5- ( 2- hydr oxy-

et hoxy) - 2- net hyl - phenyl] - am de 423 =44 - 21 CH3 I NO CH3H I.:NH N /1.
CH3 ( S) - 4ln(carta} erarodinpshie pf4ny-of fornmgasiyll R -apk BIbIR Dis Biethoxy.

tet r ahydr - pysid HduRRaR of S3LPRMMNACTIGHadnd BiOR® dL&LhY! - qui nol i n-5-y1) -
am de 405 7.055 22 CH 3 ..

In certain embodiments of any of formulas III, [Tla and IIb, 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.



I NO CH3 NNH H Oo /lei NCH3 (S)-4-(4-Fluoro-phenyl)-1 -

nmet hyl - 2- oxo-1, 2, 3, 4- tetrahydro-pyrimdine-5- carboxylic acid [2-nethyl-5-
(2- met hy WB-20k012593- di hydr opyri dazi n-4-yl) - phenyl] - am @#€eTA#8018/0808323 CH | 3
NO N/CH3H ,NNH N H ES 1. (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1, 2,3, 4-
tetrahydro-pyrimdine-5 - carboxylic a_§i7q [ 2-met hyl -3

(2H pyrazol -3-yl) -phenyl]- amde 406 6.735 24 CH 3 1 0 CH3H | ei NNH

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.
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- 4151 certa%pengdﬁnﬂent%?
2-o0xo-1, 2, 3, 4-

tetrg()fl%

D 18] GRLROKM! kCis B

ro-pyrimdine-b5-

Noxd-1.8-didablpyRrA-Rkeny1) - 1-

In certain embodiments of any of formulas 101, IIla and IIIb, R is 2-methyl-3-o0x0-2,3-dihydro-
pyridazin-4-yl.

In certain embodiments of any of formulas I11, [Tla and [Ib, R’ is 4-methyl-3,5-diox0-4,5-dihydro-
In certain embodiments of any of formulas III, ITTa and IIIb, R’ is 1-((S)-2-hydroxy-3-methoxy-

In certain embodiments of any of formulas IIT, IlTa and ITIb, R” is 2-ethyl-3-0x0-2,3-dihydro-

In certain embodiments of any of formulas III, I1la and ITIb, R’ is 1-methyl-6-oxo0-1,6-dihydro-

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-

In certain embodiments of any of formulas III, ITTa and IIIb, 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-

In certain embodiments of any of formulas II1, IlTa and ITIb, R” is 3-methyl-2-ox0-2H-pyridin-1-yl.
In certain embodiments of any of formulas III, Illa and IIIb, R’ is 2-0x0-2H-pyridin-1-yl; 6-methoxy-

In certain embodiments of any of formulas I11, [Tla and [Ib, R’ is 2,6-diox0-3,6-dihydro-2H-

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

In certain embodiments of any of formulas I, IITa and ITIb, R’ is (2-hydroxy-ethyl)-6-oxo-1,6-

In certain embodiments of any of formulas IIT, ITTa and ITIb, R’ is 1-methyl-2-ox0-1,2-dihydro-

In certain embodiments of any of formulas II1, ITla and ITIb, R” is (2-hydroxy-3-methoxy-propyl)-6-

In certain embodiments of any of formulas III, IIla and IIIb, R’ is 6-ox0-6H-pyridazin-1-yl.
In certain embodiments of any of formulas I1I, ITla and [Ib, R’ is 4-cthyl-3,5-diox0-4,5-dihydro-3H-

5
3H-[1,2 4]triazin-2-yl.
propyl)-5-methyl-1H-pyrazol-3-yl.
10  pyridazin-4-yl).
pyridazin-3-yl.
15 propyl)-3-0x0-2,3-dihydro-pyridazin-4-yl.
pyrimidin-1-yl.
20
pyridazin-3-yl.
pyrimidin-1-yl.
25 methoxy-ethoxy; or 1-hydroxy-ethyl.
dihydro-pyridazin-3-yl.
pyridin-3-yl.
30
0x0-1,6-dihydro-pyridazin-3-yl.
(1,2 4]triazin-2-yl.
35

In certain embodiments of any of formulas I, IITa and IIIb, R’ is 3-methyl-2-ox0-2H-pyridin-1-yl; or
4-methyl-6-ox0-6H-pyridazin-1-yl.



acid [2-nethyl -5(6-0x0-6H pyridazin-1-yl)- phenyl]-amde 434 7.7 27 CH I3
NO CH3H O NNH o Nel 1V 'c) (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo-1, 2, 3, 4-
t et r ahydrwopytrivare®2ne- 5- carboxylic acid [ 2-nmethyl -5-  PCT/EP2010/060830
(3- net hy1- 6- oxo- 6Hpyri dazi n-1-y1l) - phenyl]- am de 448 7.395 28 CH 3 | NO
CH3H 0 NNH 1. / NH No (S)-4-(4-Fluoro-| %e_nyl )-1- nethyl -2-oxo0-1, 2, 3, 4-
t et rahydr o- pyri m di ne-5- carboxylic aci'd [2-net hyl -5-
( 6- 0xo0- 1, Bcalidyetntodinentaf ma-of tymyelfly T andilBeR 482 n6tH8 1S (POCHIHR.4-4ioND
3.,4-dihydro-2 H-pyrimidin-1-yl.
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.



CH -Hl1 is NNHCIO o OHO
(R) - 4- Cycl ohexyl - 1- net hyl 2- oxo-1, 2, 3, 4-t etrahydropyri m di ne-5-carboxylic
aci d [ 4- oNDap/B2392- hydr oxy- et hoxy) - 2- et hyl - phenyl] - &giT®2014280830 262 30
CHI3 NCH3 C O NNHCOHIlei (S)-4-(3-Fluoro-phenyl)-1-
met hyl- 2- oxo- 1, 2, 3, 4- tetrahydro-pyri rp'4%i_ne- 5- carboxylic acid [4-chloro-5-
(2- hydr oxy- et hoxy) - 2- net hyl - phenyl]-amde 435 7.695 - 46 - 31 OH3 | N
CH3 H 0 NR#rdsiNGative Smppuifdd irRicoaydancpiiginipp Jnethodspé thia yrlveritiop gig-shovi, ig T4ble 1.
t et rahydro-pyrim di ne-5- carboxylic gqigd (({6- net hyl - 2-
0xo0- 1, 2-dihydro-quinolin-5- yl)-am de 407 6.795

# 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




32 CH3 1 NO CH3H 5 NNH 101 ,NH N (S)-4-(4-Fl uoro-phenyl)-1-

nmet hyl - 2- oxo-1, 2, 3, 4- tetrahydro-pyrimdine-5- carboxylic acid [2-nethyl-S-
(3- oxo- 2,80dntwdespyri dazi n- 4-y1) - phenyl] - am de 434 7. @TH/EP301Q6ds30 NO CH3H
O NNH / N H3CH (S)-4-(3-Fluoro-phenyl)-1- methyl -2-o0xo-1, 2, 3, 4-

t et rahydro-pyri m di ne-5- carboxylic ac_i4_q [ 2- met hyl - 5-

(5-met hyl - 1H pyrazol -3-y1) - phenyl ]

NNH

-anide 420 6.97 34 CH 13 CH3N H H3CO

CH
N.__O
CH
*H | \f
N NH
H,C 0o
0
Ko
H,C
F

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

400

7455

(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

s
N_. _O
s H | \Ié
N NH
o
N
\ N
N F
e M
¢
N_ O
CHs H | \l&
/©/N NH
o)
cl
o\L
OH F

(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

=T
_(
@]

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

ZT

(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




S

t et rahydr o- pyri m di ne- 5-

(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1, 2, 3, 4-
carboxylic acid (5-ethyl-2m

et hyl - quiwol2or/82392) - ami de 419 7.27 35 CH | 3 CH3HN NNH @CTNPA@0D60430
(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo-1,2,3,4- tetrahydro-pyrim di ne-5-

carboxylic acid [2-nethyl-5-
di hydro-3H[1

(4- et hyl -

. 2. 4]triazin-2- vyl1)-phenyl

, 5-di oxo0- 4, 5-
-am de 465 6.976 667

-47 -

36 CH3

| CHN3H Q
met hyl - 2-

{5-11-((§
nmet hyl - ph

NNH
0XO0-
) - 2-
enyl
11y

1,

H3cr 101 \ N§@&/ N ssH3 HJ
« dr o- pyrim

(S)-4-(4-Fluoro-phenyl
1 di ne-5- carboxylic
S)-8(4Elupipphas)pyr azol - 3-

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

391

acid

-1-

yl]-
6.92

12

4-(4-Fluoro-phenyl)-1-(2-
hydroxy-ethyl)-2-ox0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-
amide

430

6.955

13

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

400

7.07

14

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

7.237

15

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

420

7.85




6.855 37 CH3 | N CH3H NNH N Ny1.1 N, cH3 (S)-4-(3-Fluoro-phenyl)-1-40

nmet hy1l- 2- oxo-1, 2, 3, 4- tetrahydro-pyrimdine-5- carboxylic acid [2-nethyl-5-

(4- met hylw®,28tidi1es90e- 4, 5- di hydro-3H-[ 1, 2, 4] tri azi n-2- yPrTrenyplopesam de 465

7.44 38 CH3 CHN3H s NNH Cel NCH3 N (S)-4-(4-Fluoro-phenyl)-1-

met hyl - 2- oxo- 1, 2, 3, 4- tetrahydro-pyri rp'4 i ne-5- carboxylic acid

[ 5-(2-ethyl -3- oxo-2,3-di hydro-pyridazin-4- y1)-2-nethyl-phenyl]-amn de 462

7.845 390 CH3H ISI NNH o & 0
N_ O (S)-4-(4-Fluoro-phenyl)-1-

5 H | methyl-2-

N NH 0x0-1,2,3 4-tetrahydro-

16 pyrimidine-5-carboxylic acid | 418 | 8.035

F [4-fluoro-5-(2-hydroxy-

cthoxy)-2-methyl-phenyl]-

amide

N.__0O (S)-1-Ethyl-4-(4-fluoro-
| \[4 phenyl)-2-0x0-1,2,3 4-
tetrahydro-pyrimidine-5-
o carboxylic acid [4-chloro-5-
cl (2-hydroxy-ethoxy)-2-
O 0on methyl-phenyl]-amide

17 7.62

N O
® H | Y (S)-4-(4-Fluoro-phenyl)-1-
N NH 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

18 0 435 | 7.655

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydropyrimidine-5
-carboxylic acid {5-[1-((R)- 494 | 7.64
2.3-dihydroxy-propyl)-5-
methyl-1H-pyrazol-3-yl]-2-
methyl-phenyl} -amide

19

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

cl ethoxy)-2-methyl-phenyl]-
amide

20 423




0 \VOH (S)-4-(4-Fluoro-phenyl)-1-

(2- met hoxy- et hyl ) -2-o0xo01, 2, 3, 4-tetrahydr opyri m di ne-5-carboxylic acid

[ 4- chl or owB-20D/thysd20oxXy- et hoxy) - 2- et hyl - phenyl ] - am de PATEPZ0186608867 40

CH3

41 C

CHN3 H 1:10 NNH 101 N |
met hyl - 2-oxo-1, 2, 3, 4- tetrahydro-pyrim

(1- met hy1-6- oxo-1, 6-di hydropyri dazi n- 3-Y1) - pheny1] -

4

N, F CH3 (S)-4-(4-Fluoro-phenyl)-1-
I ne-5- carboxylic acid [2-nethyl-5-
am de 478

7.14

H

CH3

21

HNO r O NNH¢Hel N NHF

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

405

7.055

22

CH N
® H | \T?
N NH
N
NNZ
CH, F
s
CH N©
:H | \T?
N NH
o)
NSO
X N F
N” SCH,

(S)-4-(4-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

7.94

23

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

406

6.735

24

o
N O
CH
N
H
O
F
CH

| 3

Z
Z
T

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

508

7.295

25

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid {5-[4-((R)-2-
hydroxy-3-methoxy-propyl)-
3,5-diox0-4,5-dihydro-3H-
[1,2,4]triazin-2-yl]-2-methyl-
phenyl}-amide

539

7.04

48 -



(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-o0xo0-1,2,3,4- tetrahydro-pyrimdine-5 -

carboxylic acid [2-nethyl-5-
am de 434wW0.268%1422Cl

hydr oxy- et hyl ) -

(6-o0xo0-1, 6-di hydropyri dazi n-3-y1l) - phenyl] -
H, CHNC3 H O NNH O N1.1 NOH
(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo0-1, 2, 3, 4-

carboxylic acid [1-(2-

PCT/EP2010/060830
t et rahydro- pyri m di ne- 5-

%;qethyl-lHindazol-6-y1]-anide 424
0 "HONE (S)-4-(4-Fl uoro-phe

7.84 43 CH3 | NO CH3H lei NNH OH3 | |I. nyl ) - 1-
met hyl - 2-|loxo-|1, 2, 3, 4- t &fr ahydro-pyri nj di ne-5- carboxylic|acid
{5-[2-((R- 2- h){:ﬂ! OXYy- @ N _ hoxy- propyl S)-4-(4-Fluoro-phenyl)-1-
3-oxo-2,3-d|hydro-ﬂ1r|Ha4@p4-yl]-2-nethmahphﬁﬁyhthx¢an1de 522 7.525|44 OH 3
| tetrahydro-pyrimidine-5-
26 carboxylic acid [2-methyl-5- 434 77
(6-0x0-6H-pyridazin-1-yl)-
NI phenyl]-amide
= F
s
CH, N \fo (S)-4-(4-Fluoro-phenyl)-1-
T methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
27 0 carboxylic acid [2-methyl-5- 448 | 7.395
(3-methyl-6-0x0-6H-
RN pyridazin-1-yl)-phenyl]-
| P £ amide
H.C
G,
N O
CH, H | \f (S)-4-(4-Fluoro-phenyl)-1-
N NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
28 o carboxylic acid [2-methyl-5- 434 1 6815
(6-0x0-1,6-dihydro-pyrazin-
= “NH 2-yl)-phenyl]-amide
N %O F
G,
N 0] (R)-4-Cyclohexyl-1-methyl-
CH, H N 2-0x0-1,2,3 4-tetrahydro-
N NH imidine-5-carboxylic acid
! pyrimidine-5-carboxy
2 5 : [4-chloro-5-(2-hydroxy- 423 17.262
Cl ethoxy)-2-methyl-phenyl]-
o amide
~"0H
s
N o) (S)-4-(3-Fluoro-phenyl)-1-
™o \[4 methyl-2-0x0-1,2,3,4-
N NH tetrahydro-pyrimidine-5-
30 carboxylic acid [4-chloro-5- 4351 7.695
Cl o (2-hydroxy-ethoxy)-2-
S methyl-phenyl]-amide
~"0H F




N CH3 HNNH 110 0/ N CH3 (S)-4-(3-Fluoro-phenyl)-1- nethyl-2-o0xo0-1, 2, 3, 4-
tetrahydro-pyri mdine-5- carboxylic acid [2-nethyl-5-

(2- met hylwB-20x012593- di hydr o- pyridazi n-4-yl)-phenyl]- amCa&EP1ei8/0608265 45 CH
3 BrN NH 1: 101 el (S)-4-(4-Fluoro-phenyl)-1- nmethyl-2-oxo-1, 2, 3, 4-
tetrahydro-pyrimdine-5 - carboxylic QQ%d [ 2- br ono- 5-
(2-oxo-pyrrolidin-1-yl)- phenyl]

-am de 489 6. 86

31

CH
CH N &°
5 H | \T9
N NH
o)
HN |
o) F
CH

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

407

6.795

32

(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

|3
CH N ©
*H | \|¢
N NH
o}
O
~ NH F
N
CH,

(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

H,C

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

419

7.27

35

(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

465

6.976
667




- 49 - 46 CH3 1| NO CH3 HO NNH 101 NN H3 (S)-4-(4-Fluoro-phenyl)-1-

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

di met hy1-wbR2onda2p- 6-y1) - amide 394 7.915 47 CH |3 N CHBHEPR1NNGISE0 N- NHe
(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-o0xo0-1,2,3,4- tetrahydro-pyrimdine-5-
carboxylic acid (5-nethy|1H—indazo|-61m$L-anide 380 7.74 48 CH 13 CH NyO -H

36

G,
N @)
Ty | \Ié
N NH
@)
H3C Vs
N
@)
L‘N/ F
CH,

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

508

6.855

37

o

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

38

A

(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

39

H, F
HSC\O/\

Cl

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

479

7.366
667

40

¢Hs
No O
¢ H | \T7
N NH
o)
B
|
F
N\CH3
o)

(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




NNH O 101 yNH O (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-o0xo-1, 2, 3, 4-
tetrahydro-pyri mdine-5 - carboxylic acid

[ 5- (2, 4- aWoxoB/Ma23%2hydr o- 2H pyri m di n-1- y1) - 2- et hyl - piremyEPpo1@06@a0 450
7.585 49 CH3 | CH3HN 1001 NoNi H 1 / (S)-4-(3-Fluoro-phenyl)-1-

met hyl - 2- oxo- 1, 2, 3, 4- tetrahydro-pyr[q&Qine-S- carboxylic acid

[ 2-met hyl -5- (6-0x0-6H pyridazin-1 -yl1)- phenyl] -amide 434 6.98 50 CH13 0

CH3H NNH
tetrahydr
(3-net hyl

0 01

0-pYy|
-2-9

41

o g

.1 1CH3 (S){% (4-Fluoro-p
ne- 5.

N oxylic ac
Byribi -y1) - phenyl

heny1)-1- met hyl - 2- ¢

i d [ 2-net hyl - 5-

1 (i@ luprepphengpl-
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

DXO0- 1

50 -

434

2,3,

7.535

A4-

42

(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




5

1. oOH31 NNHSNI CH3 (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo-1

2,3,4- tetrahydro-pyrimdine-5 - carboxylic acid (2-nethyl-1 - oxo-1
, 2- di hydrwo 20siggesonol i n5 -yl)-am de 407 7.2 52 | el N OPCCHP2010/6088D NNH S
N, CH3 4-(4,4-Difluoro-cyclohexyl)- 1 -nethyl-2-oxo-1,2,3,4-
e
2

rahydro-pyrimdine-5 - carboxylic a_ci9d_ [ 2- et hyl -
-met hyl- 3- oxo0- 2, 3-di thI’ODVI’i dazi n-4-y1) - phenyl] - anmide 472 6.47 53

(S)-4-(4-Fluoro-phenyl)-1-
NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
46 carboxylic acid (1,5- 394 1 7915
dimethyl-1H-indazol-6-yl)-
N—N

t
(

amide

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
47 tetrahydro-pyrimidine-5- 380 | 7.74
carboxylic acid (5-methyl-
N—-NH 1 H-indazol-6-yl)-amide

3 4-dihydro-2 H-pyrimidin-1-
yl)-2-methyl-phenyl]-amide

i
N O
CH, H | Y (S)-4-(3-Fluoro-phenyl)-1-
N NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
+ 0 carboxylic acid [2-methyl-5- 434 | 6.98
N O (6-0x0-6H-pyridazin-1-yl)-
N~ F

phenyl]-amide

CH,

NH (S)-4-(4-Fluoro-phenyl)-1-
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* carboxylic acid [5-(2,4-dioxo- 450 | 7.585
N

=
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CH
N

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

N NH methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
>0 © carboxylic acid [2-methyl-5- 447 1726
|

F

= CH

(3-methyl-2-0x0-2H-pyridin-
1-yl)-phenyl]-amide
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N O
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| P ;{1 F methyl-phenyl]-amide
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s
CHs | N\fo (S)-4-(4-Fluoro-phenyl)-1-
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! o (2-0x0-2H-pyridin-1-yl)-
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46 5 T}H
;E : : /E ;NH

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

430

5.46
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O

ﬁ@“

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

465

7.39
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o5

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid {5-[1-(2-
hydroxy-ethyl)-6-oxo0-1,6-
dihydro-pyridazin-3-yl]-2-
methyl-phenyl} -amide
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7.77
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0%

(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [2-methyl-5-
(1-methyl-2-o0x0-1,2-dihydro-
pyridin-3-yl)-phenyl]-amide

447

8.26
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CH N #°
5 H | \T9
N NH
o)
s
o) NZ |
|
o)

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

522

7.39
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1-Methyl-2-ox0-4-phenyl-
1,2,3 4-tetrahydro-
pyrimidine-5-carboxylic acid
[4-chloro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl]-
amide
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7.82
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(S)-4-(4-Fluoro-phenyl)-1-
methyl-2-0x0-1,2,3,4-
tetrahydro-pyrimidine-5-
carboxylic acid [4-chloro-2-
methyl-5-(6-0x0-6H-
pyridazin-1-yl)-phenyl]-
amide

469

7.28
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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 [5-(4-cthyl-
3,5-diox0-4,5-dihydro-3H-
[1,2,4]triazin-2-yl)-2-methyl-
phenyl]-amide

479

7.78
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\| (@]
H,C™ °N

CH,

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

405

7.81

\' N

in-3



478 7.77 5 60 CHI3 NCH3H NNH O lei N, CH3 (S)-4-(4-Fluoro-phenyl)-1-
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CH,
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65 CH 13 CH30O H H3cO NNH el (S)-4-(4-Fluoro-phenyl)-1-

met hyl- 2- oxo- 1, 2, 3, 4- tetrahydro-pyrimgdi ne-5- carboxylic acid (2,5-

di met hyl -qui nolin-6-y1)- amide 405 7.8 - 53 - 66 Cl1-1, NO CHBH NNHa 0 0
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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,



HO NONHNNO/ CH3 (S)-4-(4-Fluoro-phenyl)-1- nethyl-2-oxo-1, 2,3, 4-
tetrahydro-pyri mdi ne-5- carboxylic acid [2-nethyl-5-
(4- met hywe-20xa1839pyr i dazi n- 1-y1) - phenyl] - am de 448 68CCHP2010/M6083H3 H O N
ONH (S)-4-(4-Fl uoro-phenyl)-1- nethyl-2-oxo0-1, 2, 3, 4-
t et rahydro-pyri m di ne-5- carboxylic ac_i5%_[ 2- met hyl - 5-
(3-nmethyl-2, 4-di oxo- 3, 4- di hydro-2H pyri'm di n-1-y1)- phenyl]-am de 464 7.42
5 69 CH3 d¢rysili@eRontct@omptedinhy, and ‘(hS)lk@ﬂf_-S(UQh Fatqmlmpheﬁytaytet_lzed using conventional
met hyl - 2- 0xQs Tncfuiihe Hrysicel RN Qa QyekddTlgdh ne- 5- carboxylic acid [4-fluoro-2-
met hy1- 5- (6- oxo- 6Hpyri dazin-1-yl)-phenyl]- am de 452
nless 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, e.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.

Ra
1
R H___O R® N_. O
| | R
0] HN.__O  Step1 I | Y
| _— 0] N~RP
-0 ¥ * HN
A a Ry e °
a b L
O - p g (R11)p
Step 3 R?
- |
6 N (0]
Step 2 R R \f
—— 7 H |
R NH2 R7 N N\ b
Hydrolyze R
R® R RS R0 (0] .
e 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



7.70 570 CHI13 0 CH -H40 NNH 1. N, CH 3 (S)-4-(4-Fl uoro-phenyl)-1-

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

[ 4-f 1 uor ow@-20mmt1k3p2- 5- ( 1- met hy1l- 2- oxol, 2- di hydr o- pyri di RC3AP2)10/060830
phenyl]-am de 465 7.48 - 54 - 71 CH3 | CHO3 H * NNH NOel | H3C
(S)-4-(4-Fluoro-phenyl)-1- nethyl-2-o0x -1 2,3,4- tetrahydro-pyrimdine-5-
carboxylic acid [2-nethyl-5- (5-nmethyl- Z 0Xx0- 2H pyri di nl-y1l) - phenyl] - am de
447 7. 36 & ppteions of the compounds disclosed herein may be carried out to modify metabolic and

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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| ranges are typically 1-500 mg daily, preferably 1-100 mg daily, and most preferably 1-30 mg daily,

depending upon numerous factors such as the severity of the disease to be treated, the age and relative
health of the subject, the potency of the compound used, the route and form of administration, the
indication towards which the administration is directed, and the preferences and experience of the
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

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,

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
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,
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
or aqueous vehicles, for example solutions in aqueous polyethylene glycol. Examples of oily or
nonaqueous carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may contain
formulatory agents such as preserving, wetting, emulsifying or suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may be in powder form, obtained by aseptic
isolation of sterile solid or by lyophilization from solution for constitution before use with a suitable
vehicle, e.g., sterile, pyrogen-free water.

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

ointments, creams or lotions, or as a transdermal patch. Ointments and creams may, for example, be

formulated with an aqueous or oily base with the addition of suitable thickening and/or gelling agents.

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

more emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening agents,

0N
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W (R)-1- Met hyl - 2- 0x0- 4-

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.

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,
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
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
particle size for example of the order of five (5) microns or less. Such a particle size may be obtained
by means known in the art, for example by micronization. The active ingredient is provided in a
pressurized pack with a suitable propellant such as a chlorofluorocarbon (CFC), for example,
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or carbon dioxide or
other suitable gas. The aerosol may conveniently also contain a surfactant such as lecithin. The dose
of drug may be controlled by a metered valve. Alternatively the active ingredients may be provided
in a form of a dry powder, for example a powder mix of the compound in a suitable powder base such
as lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine
(PVP). The powder carrier will form a gel in the nasal cavity. The powder composition may be
presented in unit dose form for example in capsules or cartridges of e.g., gelatine or blister packs from
which the powder may be administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted for sustained or controlled
release administration of the active ingredient. For example, the compounds of the present invention
can be formulated in transdermal or subcutancous drug delivery devices. These delivery systems are
advantageous when sustained release of the compound is necessary and when patient compliance with
a treatment regimen is crucial. Compounds in transdermal delivery systems are frequently attached to

an skin-adhesive solid support. The compound of interest can also be combined with a penctration
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are lnC'UQ&QmmEQﬁHﬁ&%yh&@“@ﬂ&é1;2@@%%%%&0ﬂ%ﬂ&&hc§éﬁ@ﬁ‘&xmﬁ@@s'ozenges may
be as solid fornms suitab oral admnistration. Gher forns suitable

for oral @&WW%@P%Q“&HRI%WH%O {Regisi BChPQJPWSBJFIEﬁSa%OaFP‘Pé%@H@l teiing
emul si onsGhrol&tcsgyarpujaanmﬁi Do MO HRiE LiGEIW 6 0S, @t Tt hDASnutcd JUE B SsomUSPIPRG], ens,  or

SO|Id re at i I are intended to con d shortly before
voe 1301 T baPhRSbRins B B Brdor endhe 6 Romstg P o bbhd G RSB § one.
for exanpﬁammin aqueous propyl ene glycol solutions or may contain

emul sifying agents, for exanple, sugh as |ecithin, sorbitan nonool eate, or
acaci a. Aqueous sol utions can be prg%§¥334%§ di ssol ving the active
conponent i #(4aBlhen-phengl)detitng2subll aBletcclydiopatisidinttsaadosylicstidbid 4-@er s, and
1oL Chent ng F8AL ESBEDSh 905G AMDSRIEREE el B iditper sing the
nat ur 86 oFhesymthdtie piogedgtemsed in dud mieparatred lpiktbhdduh Beheme €odi um

car boxynet hyl cel | ul ose, and other well known suspendi ng agents. Solid form
preparations include solutions, suspensions, and enul sions, and may
contain, in addition to the active conponent, colorants, flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants,

t hi ckeners, 20 solubilizing agents, and the |ike. The compounds of the
invention may be fornulated for parenteral adm nistration (e.g., by
injection, for exanple bolus injection or continuous infusion) and may be
presented in unit dose formin anpoules, pre-filled syringes, small vol une
infusion or in multi-dose containers with an added preservative. The
conpositions may take such fornms as suspensions, solutions, or enulsions in
oily 25 or aqueous vehicles, for exanple solutions in aqueous polyethyl ene
glycol. Exanples of oily or nonaqueous carriers, diluents, solvents or
vehi cl es include propyl ene glycol, polyethylene glycol, vegetable oils
(e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and
may contain formul atory agents such as preserving, wetting, emulsifying or
suspendi ng, stabilizing and/or dispersing agents. Alternatively, the active
i ngredient may be in powder form obtained by aseptic 30 isolation of
sterile solid or by Iyophilization fromsolution for constitution before
use with a suitable vehicle, e.g., sterile, pyrogen-free water. The
conpounds of the invention may be fornulated for topical admnistration to
the epiderm s as ointnents, creans or |lotions, or as a transdernal patch

O ntnments and creans may, for exanple, be forrmulated with an aqueous or
0|Iy base mnth the addition of suitable thlckenlng and/or gelllng agents.
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15 dropper or pipette, this may be achieved by the patient adm nistering an
appropriate, predeterm ned volune of the solution or suspension. In the
case of aweppayn1239ni s may be achi eved for exanpl e by ne&o3/ErRO1&/0nESBEri ng
atom zing spray punp. The conpounds of the invention may be fornul ated for
aerosol admnistration, particularly tqg,the respiratory tract and incl udi ng
i ntranasal administration. The conpound will generally have a small 20
particle size for exanple of the order of five (§ﬁ3nlcrons or less. Such a
particle size mayHpe~pbt aj By means kmown in_nhe art, for exanple by
m croni zati on. The aaﬁ' ingpedient is pravidgd im a pressurlzed pack with
a suitable propellant JfichYas a chl orof | uofbea s-'NtkIIQw for exanple,
di chl or odi f | uor onet haney tewghl or 8t4Rubr orret hg or P
di chl orot et raf | uor oet hane carﬁgglaTOX|de or er suj,tabl e gas. The
aerosol may conveniently afNg0o contalh a surfactsgt’such”as lecithin. The
dose 25 of drug may be contpolled by a metered valve. Alternatively the
active ingredients may be prOV|&eH inaformof a dry @eywder, for exanple a
powder mi x of the conpOuh 2 Pabl e powder base sych @s | actose,
starch, starch derlvatlveq)su- hydroxypropylneth | CFllul ose and
ponV|nyIpyrroI|d|ne (PVP). aCHeI in the nasal
be p#eseﬂeed i nguni § dose®form for
exanpl ein capsul es or cartri -@ of e.gNaQjel atine i ster packs from
30 which the powder may be adniwtrStered by neans of hal er. Wen
desired, fornulations can be pregpared with enteric coa i ngs adapted for
sustai ned or controlled rel ease adninistration of the &ctive i ngredient.
For exanple, the conpounds of the prgsgaistnvention can be fornulated in
transdermal or subcutaneous drug delTvery devices. These delivery systens
are advant ageous when sustai ned rel ease of the conpound is necessary and
when pat i @8t 1 COMPHLROpEenh-I IncAR1-8 okd-€aL MBRtah i @D ERidInS 5 Chi6i ik acif@RpOUNdS
in trapsdermal delivery systens are frequently attached to an ski n-adhesi ve
solid éuﬁ%ﬁ*t. The conpound of interest can al so be conbined with a
E)cingt El atipm- Flﬂ%?%ﬂ)@%&&g 2BGT R0 P06 Q833 - caﬁﬂ;xyhcgﬁh éﬁﬁsil%éter (@.g0from AZONE

- dodecy] azacycl o on ase y systens are
| oert od LEREIDANRbTS TS Bl Siis it Rah REM SV BRSPS Sk Ty TheRelt on.
The subdewmmkmuﬂpbanbsuﬂﬁﬂﬂpmmhmbkdkhanﬁmﬂpaumdanmp@u&mmbdmsehubne
menbr ane i,cone ru a b ad dabl 0
ponIactlﬁmmﬂlﬁﬁmgnﬁﬁgaﬁﬁ(w %%%%V%%. mr%%g ?%Hegggg%%FE@mFb%%mﬂ I unit
dosagéOfomﬂhﬂzhnosmﬁﬂfdﬁMﬂhmmmmmmeeamﬂnmﬂnwmﬂe&ybﬂwvided into unit doses
cont ai ni n Ie At t v ent h osage
form can %eﬁg%back gﬁgﬂﬂﬁﬂgpg%ﬁ§ﬁ8&?ﬁgﬁmﬁﬁﬁgb§1@g gﬂn (mn}iﬁhﬂleEyp
quantitiesbmﬂmwiebﬁ}éﬁ4ﬂmHOBMmﬂ)é@X@aéBeweﬁmwhbmﬂmydm@éﬂembeéca@@dhﬂomders
in vials &{ gﬁggj §. Also, the unit dosage formcan be a capsule, tablet,
cachet, Itself, or it can be the appropriate nunber of any of
these in mﬂ)%#¥wdﬂwm0ﬂhmmm1ﬁhmmmbﬂﬂﬂmgﬁﬁéjbﬁﬁﬂﬁéﬁﬁWﬂmﬂﬂwSdﬁﬂwKﬂWQGQnd their
fornuhgtlggge@&e descrlbed in Rem ngton: The Science and Practice of
Phar macy E. W Martin, Mack Publishing Conpan 19th
edi tion, EHSkBeO- pb@mhéwe\ﬁa/ﬂrﬁézxo RSBy dpPyam g ME O rraOSEHIE é%ui egﬂrefﬁzn &Pi ons

cont ai ni ng 3@ FAOPRAIEEsATedtiil €0 AL EAEINEndONENoI00NP s Siul BEGHIcAASHis ROLRME mL,
15EXAMPLES The fol | owi ng greparatlons and exanples are given to enabl e

those ski t 84! 9fH-Mhigligpg sofugohpag adedapd e regeten BixbrgvaitT¢dit Br Qe MERtthe
present ioNgd3 AN, 4.3 ke saoslded aathdeix@ensdsdrsed @Farhi trdontgmpdigus empe of

the inyention but rely as bei lustrati rese tiy thereof
Uit es Q0o R a8t T sfhiba e eaimiars b B tseli SRRy HEPIRRET bt e

MP) are i|&ecdegTeesgael isjctigasdbied G)er NbSOs, h‘ﬂmiediartaleheaq@p/mmmmvedjmtvhwo trhce
reacti on which roduces th or the red uct not
necessarlmeFéguFFo WP‘%@Fgmﬁgng$W§”” ﬁgl%%.emﬁw P %ﬁy%h wer e
|nltlalIyladmeﬂwlioe:12BHeﬁemﬂhypbﬂmdmeS@mbnnmemnmﬁEﬂﬂmdlates mhlch are
produced étgp § h@ (A{HF fﬁ'(")l% %e%' lclgetHxLItZI &@tlw4 { FA0R yuro ngrlﬁinﬁefSOJa%&{/IQQCIQf t he

i ndi cat ed and/or the desired product. Ine rollfowng abbrevriations nmay be
used in the Preparations and Exanples 25ABBREVIATICNS BETBDMS2- br onbet hoxy
tertbutyl di met hyl sil ane DBUL, 8- diazab icyclo [5 .4.0] undec-7 -ene

DCMi chl or onet hane/ met hyl ene chl ori de DI PEAdi i sopropyl ethylam ne (Hunig's
base) 30DMEL, 2- di net hoxyet hane (gl yne) DVFN, N-di nmet hyl f or mam de




DVFDVAN, N- di et hyl f or mam de di met hyl acetal DMSQdi met hyl sul f oxi de
DVAP4- di et hyl am nopyri di ne 35dppf1, 1' - Bi s(di phenyl phosphi no) ferrocene
EDCl 1 - etw9l208/01¢32 - di et hyl am nopr opyl ) carbodi i m de EPOA®EPRItplocEmset at e
Et OHet hanol gcgas chronmat ogr aphy

40HATWO- ( 7- Azabenzotriazol -1-y1)-N, N, N -tetranet hyl uroni um

hexaf | uor ophosphate - 62 - HI\/PAhexamet6r?yI phosphoram de HOAcacetic acid
HOBt N- Hy dt-Giihanplxnyl)-d BelimcthydiRhixgh . 20%t-fetiahydieenarimidipet deactor divatid gthatodater

S| PA SOpI‘(?Q@ﬁll wds'ﬁ%éﬁ@d%@?&%ﬁ@éfﬂ Zl@QIliLolgétﬁangpdnq 6Mnﬁﬁ/9£c%ugoi1% %OH and heated at

mCPBAM chl or oper benzoi ¢ aci d MeCNacetonitril hol I ne
1ONVPN- meth yfpr %@qurso’[lﬁedpaﬁgw@mxture was cooled to room temperature and a01d1ﬁed W1t conc. HCI.

Pd2( dba) 3fid r§s(1ﬁ'1'n£’%é%%ﬁ%@ﬁ%@WQQtﬂﬁlah@gf H'ﬂigd% %{VF 4\54 fqh&a PRty !

ammoni um f | uorid Cltert - butyl - di met hyl si | chlorid

TEAt ri et hpethriZrxodg R fetearty diesry B difcancaroay! lotaﬁlidum di i sopr opyI ani ne
TBDVBt er t 4-putibro-Fhdh Nytheiyl-¥lox &b G4l EhganJde&lpPiid Indy earbekyie a8 gy 1Ry om

step 1 was similarly hydrolized to give 4-(4-fluoro-phenyl)-1-methyl-2-oxo0-1,2,3,4-tetrahydro-
pyrimidine-5-carboxylic acid. The 4-(4-fluoro-phenyl)-1-methyl-2-ox0-1,2,3.4-tetrahydro-
pyrimidine-5-carboxylic acid was separated into (S) enantiomer (first fraction, alphypy; =+142.1 and
10 (R) enantiomer were separated using the procedure of Step 3 of Example 1.
Similarly, hydrolysis of 1-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-4-(4-fluoro-phenyl)-2-oxo-
1,2,3 4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester afforded 4-(4-fluoro-phenyl)-1-(2-
hydroxy-ethyl)-2-0x0-1,2,3 4-tetrahydro-pyrimidine-5-carboxylic acid.
Preparation 3
15 4-(4-Fluoro-phenyl)-3-methyl-2-0x0-1.2.3 4-tetrahydro-pyrimidine-5-carboxylic acid

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

o)
H (CH,),Si” ~""7) CH /\/Oj
N._O N._O (GRS
N._.O
0 | NH Step 1 0 | NH Step 2 | Y
SEMCI CH,| 3
CH, O CH, © ? CH, O
Step3 Step4
(tBu ).NF H: "NaOH
HCI
SCHEME D

Step 1 4-(4-Fluoro-phenyl)-2-0x0-1-propoxymethyl-1.2 .3 4-tetrahydro-pyrimidine-5-carboxylic

20  acid ethyl ester
To a solution of 4-(4-fluoro-phenyl)-2-0x0-1,2,3 4-tetrahydro-pyrimidine-5-carboxylic acid ethyl
ester (205 mg, 0.78 mmol) in THF (3 mL) was added lithium hexamethyldisilazide (LiHMDS, 0.78
mL of 1M THF solution, 0.78 mmol) at 0°C under argon atmosphere. The reaction mixture was
stirred for 10 minutes, and then 2-trimethylsilylethyoxymethyl chloride (SEMCI, 0.137 mL, 0.78

25 mmol) was added dropwise at 0 °C. The mixture was allowed to reach rt and was stirred overnight.



Xant phos4, 5- bi s(di phenyl phosphi no) - 9, 9-di net hyl - xant hene 20Preparation 1
(R and (9S)

4- (4- Fl uowo-2ptieng3op- 2- oxo- 1, 2, 3, 4-t et rahydr o- pyri m di neP6TERed00¥IsBC aci d
The synthetic procedure used in this preparation is outlined in Schene B.
HBCHO O 1+ rQ CH3 0 HNyOStep 1 0l 1 NH2 Si 02- NaHSO4 CH3 0 SCHEME B
25 Step 1

4- ( 4- Fl uovaturighderybous NHeXlovag adie® aml-themixaing/dasoxeted it iethgl etetar Boxegpmbivedaci d
et hyl eSt %amc extract Were washed with with brine, drie un er Na,SO,, flltered and concentrated to

4- (4-Fl uor henyl -0x0-1, 2, 3, 4-tetrahydro-p éﬁ di ne-5-carboxylic acid
et hyl est@vnewasldgrrr@c}ymdémesmﬁ ﬁgrﬂiqu@orsif@erﬁ@slldup by 8k colymn fhexanggihmigicetse
procedur gl 8RP) 4nﬂ\6(3 Qg 10421 b Y2,3 b St@h IR phfinfiin 3

p- fluorobenzal ehy [ § 5@Q f . g%pmggze%onltrlIe4ﬁgsﬂgddeﬁ et hyl

3- etho§yd@#¥FﬁFé“@f@YV$WL@55ﬁ@é%'@E 0 g) and freshly dried 5i 02- NaHSO4 (3.7

g) . The sgbpit i ona@gorb PRGN 33ketity®Dlo 1 JbpbBinkthyNODIS 8. tettlAQiRo-pRGhiGHe-4Nd

poured intqg ice t The precipitate was recovered by filtration and WD
2011/0125@5&@$ﬁ@33§§@¥@@6830 - 63 - air-dried to yield

4- (4-f | UOT®a pINLBY bf) 4-@=FAXDo- ﬁheﬁyl$24)xdj -eiprapbyicoryPy,p B AihiabphSpaanibiaxy! i ¢ aci d
3:_ g)él S\;;%Ebogcglllc amd%?hyl esternzl 5? ,yO 3%rm1g(?15 1nc}'HFu(§ Inﬁg was adﬂg(i po'fI I’ssenzla'ml nstead of

4- (4- ﬂDqummthnyﬂhﬂmeaeahmlmzamwm&m%m&néamabmamyﬂnOﬁ©ymknAdFMEﬂﬁmmarboxyH
c acid ethyl  .es e

24- (4-Fl UO%/ Ostl dt t%r 11)1 é) E R/IeEElyEo%ld OtzgtmL ?.lf 2(% solutlon il nt%:rablht%l ng.)ethe/l et%er Sic acid
4- (4-Fl uoaddecmn@r“@_‘a)ld the oyogurg was sméd bk’ Ca)hvdlgbt- [Symtarnddqweus{ENMi wms)aylﬂedc aci d

et hyl estger m.) was
ctind. T el LB8EUT OERERA shdhe? Tl RO ot Mo GG Wt
wat er andoraei ddicd hwidr W66, Sbered anldd@qnceﬁm@drt@@mesa Lrlilgerm@eqdmrqsatr@ Rusi§catieg over ed
by fi |1§r a&f‘tl?er}eﬁdﬁg b hﬁshqrﬂufiﬁ' (ﬁeQatﬁé}eﬁlbrﬁacetate gradient) gave 4-(4-fluoro-phenyl 3 -methyl-2-
4- (4-fluoro-phenyl)-2-oxo0-1 trahydro-pyri m di ne- 10 arboxyllc
acid (2. 30);@)1_—prg?q;f-quh3{13} Zﬁﬁf%ﬁg"fxl@(@ro PYFiBfine-S-carboxylic acid ethyl ester (143 mg, 91 %).
4- (4- 1 uogigy Phenybhiod-pRetyslmdn@%05xd.12, 34-GeiB o PIMAI @Byt ybk HicaBid Behyl
carboxylic acid ethyl ester, was
4- (4-f1 uo¥EL phenyl ) - 1- met hyl- 2- oxo- 1, 2, 3, 4-t et r ahydr o- pyri m di ne- 5-

car boxy!l i Tet@Bit@dammonium fluoride (2.1 mL of 1M solution in THF, 2.1 mmol) was added to 4-(4-fluoro-

20  phenyl)-3-methyl-2-0x0-1-propoxymethyl-1,2,3 4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester
(140 mg, 0.34 mmol) under Ar. The mixture was heated at 65 °C overnight, then cooled. HC1 2N
aqueous solution) was added and the mixture was extracted with diethyl ether. The combined extracts
were washed with water and brine, dried on Na,SOy, filtered, and concentrated to dryness under
reduced pressure. Purification by flash column (hexane/ethyl acetate gradient) gave 4-(4-fluoro-

25  phenyl)-3-methyl-2-0x0-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester (92 mg, 97 %).
Step 4 4-(4-Fluoro-phenyl)-3-methyl-2-0x0-1,2.3 4-tetrahydro-pyrimidine-5-carboxylic acid

4-(4-Fluoro-phenyl)-3-methyl-2-oxo0-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester was
hydrolized following the procedure of step 3 of Preparation 2 to give -(4-fluoro-phenyl)-3-methyl-2-
0x0-1,2,3 4-tetrahydro-pyrimidine-5-carboxylic acid.

30 Preparation 4
5-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-2-methyl-phenylamine

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



15 Step 3 Chiral Separation of (R) and (S)

4- (4- Fl uor o- phenyl) - 2- oxo-1, 2, 3, 4-t etrahydro- pyri m di ne-5- carboxylic acid
Racem ¢ WO 2011/012592 PCT/EP2010/060830

4- (4-fl uoro-phenyl)-2-o0xo-1, 2,3, 4-tetrahydro-pyrim di ne-5-carboxylic acid
was chromat ographed on an R R \Wel k-0 (Regis Technol ogies) chiral 30 nmm
supercritical fluid chromatography col , 20 MeOH in liquid C2, at 70

mL/ m nute. The (S) isoner (al pha[D 20 +139) was obtai ned Brom a first

Lraction_and the (B S&@tha[ AHB, 35 dyom a sechnd NHAct i on.
reparation 2

4- (4- Fl uor o- ph - met hFa/NBHOX op 2 4- téﬂﬁ@h&@W@(ﬂ i ne-5- car boxyl

ic acid and 4- (4-

Fl uor o- pheny1) - 1, 3-@fnet hy1- 2- oxo- 1, 2, £h-t et r ahydr o- pyri nPHi ne- 5- car boxyl i
c acid 25 The synthetlc procedure used in this preparation is outlined in
Scheme C. WO 2011/ 012592PCT/£P2010/ 060830 SCHEME C  yStep 1

4- (4- Fl uor o- phenyk% 1 nmet hy1- OKP 1, 2, 3 et €t r ahydr o- -y?lﬂﬁdlne 5- car boxyl

ic acid ethyl Sesterr , H,
,4-tetra§§ﬂ?%h yrim dilne-p- carboxyl i c acid

4- (4- Fl uor o- pherggjB2vIexo- 1
ethyl ester (6 g, from Pce gtion 1), 7. 5 a V@S added to 50 ni_,

of DVF, followed by CH3I (1. . The dfNas heabed at 60 for 18
hours, then cooled to roon1teﬁbé%§®m86 and poured into e WHES . The
resulting precipitate was recovered Q%{filbration and air-dried to give 5.6
g of 4-(4-fluoro-phenyl)-1- 10 SCHEME D

met hyl - 2- oxo- 1, 2, 3, 4-tetrahydro- pyri m di ne-5-carboxylic acid ethyl ester.
Simlarly, but replacing CH3l with 2-bronoethoxy dinethyl-t-butyl silane,
142-(tert-butyl -di met hyl sil anyl oxy) - et hyl] - 4-(4-fl uoro-phenyl)-2-oxo0-1, 2, 3,
4-t et r Ahyslept pyr i Sy sinee-Glaecaplipoxly| i ¢ aci d et hyl ester was prepared.

Step 2

4- (4- FI uor 2 SRS P) 2 P I80AimeP R B B g0- 12 3 Vgt EOR ARy AP 2B P TR (T e 5- car b
oxylic acwva aﬂl@uﬂwypow@t eR2g, 5762mm01) and ammonium chloride (32.1 g, 599. 3 mmol) The

4- (4-Fl uoﬁlﬁ(yLF@\%Mthecﬂat %Q Yo:l' tvgo 19%1% tﬁl Ig O%Ieét 1‘851{1 Feli}ég{aﬁ?]eoa%% kig%_rgtij?/ge éltrgt@r boxyl

ic acid et ester : I SSO . and cool ed
to O. Pot@i@wwtrﬁé@damwﬁs @ndsli m@@mﬂ@@e rﬂl_lrlfwlemqﬂthedﬁm@e@wﬂ@&ljl uene

sol utijgn) ch%t%%ﬁ?(h@p@ﬁtd&%ﬁ) 16%@@5' AndTh- eﬁl%%h%%?ﬂ@ ki ¢ beR) Al ik 9611d5

m nut es. nmol ) was a dded and the mxture was allowed to
warmto rentenpéiutogt-brogag-ipraphicpolf or 2 hours. The sol uti on was poured

into C0|dT@Q&ﬁQMﬁoﬂ#b%n@ka&bIﬁaﬂﬂ@EQS%QQ@¢anbhn@%MMbmaﬁﬁk@ﬂﬂnﬂﬁﬁﬁ organic
| ayer was dried ove |tered an vent in vacuo. The

o e oDl b deieb BB ARYPAS SR Qe SIHERENE TR Y H5790 o

of 4- (4-fitiwed redefyhpirature for 20 minutes, and then was partitioned between saturated aqueous
L, 3 dllgre t ]g%é% an(a)]%tzol ’T%e (:))’rgg'me[ I%[Iel; ah s%{c‘)a?rat was ec([j l;vgt?waSterC a%El llgrmey dried overll\?gs%t hyl

ester.
4- (4-Fl uoﬁlmqﬂhemydhbenﬂramtohlyﬁes%uﬁmfeﬂﬁqeaptksstu&t Patifydti@r @yieireidiie beflishcar boxyl |

c acid 012592 010/.06083 o

C L e e S oD e Rhp g 8 B GH A e- 5. car
boxyl i c amiid ethyl ester (700 ng) was dissolved in a mxture of 20 nL

met hanol - gqd, 6 ATk K% AAHGEGHR MG AORN163Y 680 8 4 4Riorel BlenhullgUr S The

HC1. Z%fAe T@@wﬂutlpmgf Pprreing- ¢1bt<a110e2 dMO@bﬁtﬂbH@ﬁé&g H)ﬁZﬁnmql)rlaNl\@(SalﬂHW@ﬂaﬂdqﬂrl ed to

give 4-(4 eEhMQEr‘BorR&ZGXJ@ 397 %111101) sodjum iodide (0,228 g, 1.52 mmgl) and 2-bromoecthoxy
nmet hyl - 2- oxo-1 % ydro-'pyrimdine-5-¢ rboxyllc aci d.

4- (4-Fl uoﬁeeb%ﬂ@mthym@n%@t% 2- Dorgol). The mixqure wes herydiod OPifr forivgiheesBbegar boxy!|

ic acid etdamh to%&refenffreltafaes tv@Rer bvaVBRie® hdll th Adbdrd WA Qhdc %8 &ith etcma/erhe

4-(4-fl uoro- phen 1 met hy1l- 2- oxo-1, 2, 3, 4-t etrahydr opyri m di ne- 5- car boxyl i
c acid. Typanbmed orgamc extracts Were washed with water and brine, dried over MgSQs, filtered and

4- (4- fczib u Oéoﬂc@ﬂﬁEWt%)d es@tﬁﬁct&:yﬂsed&e@iﬁ@is&nez P&nﬁ%}fnﬁcﬁl&{f&?%ﬁ[d@@%’ ld¥h ldﬁrﬁﬁa[t)égrm@ ?2 >2< y |1i
c acid was s r i nt.o enant i oner irs ra n = + :
TR o S ok KRR A RIS SR e e

Exampl e 1¢0.585gyi78ay sy, whity sb1i@) ysi s of

1-[2-(tert-butyl-dinmethyl-silanyl oxy)-ethyl]-4-(4-fluoro-phenyl)-2-o0xo01l, 2,3
, 4-tetrahydro-pyri m di ne-5-carboxylic acid ethyl ester afforded

4- (4-fl uoro-phenyl)-1-(2-

hydr oxy- et hyl ) - 2- oxo- 1, 2, 3, 4-t et rahydr o- pyri m di ne-5-carboxyl i c acid.
Preparation 3

154- (4- Fl uor o- phenyl ) - 3- net hy1- 2- oxo- 1, 2, 3, 4-t et rahydr o- pyri m di ne- 5- car box
ylic acid The synthetic procedure used in this preparation is outlined in




SCHEME D Step 1 4-(4 -F luoro-phenyl)-2 -oxo-1 -prop oxynmethyl-1 ,2,3
, 4-tetrahydro-pyrimdine-5 -carboxylic 20 acid ethyl ester To a solution of
4- (4-f 1 uowo-2ptieng3op- 2- oxo- 1, 2, 3, 4-t et rahydr o- pyri m di neP6TEReM00¥ISBC aci d
ethyl ester (205 ng, 0.78 mml) in THF (3 nL) was added |ithium

hexamet hyl di si | azide (Li HMDS, 0.78 m . of 1M THF solution, 0.78 mml) at 0C
under argon atnosphere. The reaction mXture was stirred for 10 m nutes,
and then $en 4 i bb2-Het-Butyldimpthylesdgnnbxinydthaxial-brlilofe-2(SEMEphen@lam®2 i, 0. 78 25
mol ) MST@QQ%OQBPP%&94%BIO% 2&9%%8{%{{ silt @'@ RV 6"5%3%rt and
was stirred overnight. WO 2011 01259}]2PCT/ 10/ 060830 - Sat ur at ed
aqueous Nrmel@Diggeae 30 ed)-Waigr (tlﬁéﬂ)rﬁnstqr@rémwa@awaﬁ a@béﬂotwsmm catbpiate @P8t at e.

The conbi ped ) QLgdNirmeBXiboA%inS MRK %wrey?oh &t 4ald pws(hpﬂﬁ CH@CIZ drioed unger

Na2SO4, filtered and concentrated t yness under reduced pressure.
Puri i éat PBADof hepstupesws heaseddy 1K) gsfﬁr ?&&Owhmal%@/r%wmp%retére&tlféﬁlgq%. ent)
gave through Celite. Water and EtOAc Were added and the organic layer was separated, washed with

£5l ((:gr Llogg‘frvg %r%hip%uledrﬁg %e@%@@r r{%ncegtidté%u%d@tr%lﬁggltplreas?urej rT%e c%/.llde rr)rrlo dctn e-5-
24- (4-Fl U@z[s@ruﬁfi@lrw:ﬂasrﬁdlfmiamgﬂapgy (@xmd% BrOXRaK Hexehddyd gille 2663 dF-stiel(eabygr-o- pyr i

m di ne- 5- ester To sol uti on of o

o (1 F oot S-SR A Ay 52 3t 5Bl P it Rer YR i ne- 5-
car box 9l i GomaEiGhcedainyd.3 esdfer[2{(tEDuylydinBthgBsilanpbdx)y )- étoxy HIEcifldorPkpetivds added

pot assi um,10 IEI“IH%XGJEE\}]T} |Cdltsll | azane (0.92 nL of 1M toluene solution, 0.46
nmol ) atlﬁl?f’ naer & Fhe i xture was stirred for 1 h at 0 C I\/bthyl

i odi de (OSIEJSarﬂWLprcﬁareEMas@J[Zj(ttrebutylrdlm@hyﬂ%lﬂkay)W&mmﬂ+4 -ftovel-nethplsphaddednat 0
C, and the m xture was stirred at O ght. Saturated aqueous N -14Cl
was added, and t he mxture was extr peepay ALy h ethyl acetate. The conbi ned
organi ¢ | aifepmingrf ihety DpY-inpth raizelet 1 gptieyyliNecddblopazyl £4t¢rt er ed and

concerrgrarF/atgetréwoe&ﬁﬁedgaﬂermr&%faegn RLERRUNSscHBYE Ef i cation 15 of the

resi due by flash colum (hexane/ et hyl acetate gradl ent) gave

4- (4-f 1 uor o- phen§'l) - 3- rret hyl 2- Hy OH, BOC

oxo- | - propoxymeghyl - 1, 2, §1 Po-stg% er\Eﬁi-cgtg;paoxyl H et hyl
ester (143 nmy,

4- ( 4- Fl uor o- - f%“%'ﬂ"l‘ﬁ}el,: ~ex0- 12, F4 - 5-car boxyl i
c acid ethyl estr Tetrabutyl a nlumfluorlde(z 1 nmL of IMsolution in

THF, 2 1 n’m)lgic Roadded to 4-§ Hor o- o o
phenyl ) - 3- net hy1- 2- oxo- 1- propoxymet hyl - 1, 2, 3,4- tetrahydro pyri mdl ne-5-carb
oxylic acid ethyl ester (140,09, Q. 34 mml) dndgec Ar. The mxture was
heated at 65 C overnight, ther cboled. HCl (2N éiﬂueous sol utﬁoné was added
1 S v enhel’ The combined &%t ract s
,504, filter :
concentrat ed tex dr yoess wriderr ed %%‘bﬁ,pr e. Psgidica |
col utm (hexahe/ A hytCacet at e| gr adieBat)) gave J4- ( Wo-
phenyl ) - 3- net Myfl1- 2-Qox6H.1, 2, @, ANtetrahydro- y?Nm di é- 5- car
ethyl ester ¢92NmB, 97 % . Stgp 4
4- (4- Fl uor o- phenyl) - 3- mehy 1- 2- oxo- 1, 2, aé-tetrahydro P, EM dIdBQ 5- car boxyl
ic acid
4- (4- Fl uor o- phenyl) - 3- et hy1- 2- oxo- 1, 2yBvifi£t et r ahydr o- pyri m di ne- 5-car boxyl

ic acid ethyl ester was h%{ldrollzed foll ow ng the procedure of step 3 of
Pr epar ati%@—%&wﬁm&mmt hy1- 2-

0Xx0- 1, 2, 3¢épptetly aitiyte (30r7P ) Wik adudme;mﬁmﬁavﬁdawwobﬁ t@rpedituréébmle@aﬂla@lfmrm- 5- 2-

tert- 1-dj h-etl ne The s het rocedure
Leeq P e TEhdsereror O & Gt o e Tt Foaggh anAlas g bR
2011/ 01259mcatERBFTHNHIOGHBDes-thda Coeled 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

OXP:I ic acid

(Na,SO,), 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




SCHEME D 5 Step 15- Am no-2-chl oro-phenol To a sol ution of

2-chl oro-5-nitrophenol (20.0 g, 115 2 mml) in ethanol (150 m ) and water

(150 M) weouddes2i ron powder (32.2 g, 576.2 mmol ) andPammrreé10066she or i de

(32.1 g, 599.3 Mol ). The m xture was heated at reflux for two hours, then
cooled to roomtenperature and f||tered3 The filtrate was concentrated to

dryness under reduced pressure. Purification of the residue by flash 10

chr omat ogl-&phlyorpHevctiEl-OAdiopht)yDeghago(hT gion Sthankl @P ov)pire hipdrogetBeBBg; 96%)

as a whit 0 T ution of
5 i o 2 L B A T DR B 0500 )
and MeOH (1g0t#d ut\ﬂ@tgecbzadémeseet Watgtﬁyysp%%maarﬁpwtﬁlmq@@%c@sar@) §,2ivE21. 4
ol ) . Theeid o3eU (S ad@s-2Sfiof - he @Y1 FHeQM MSHBR QMG wh R podedM NUt s, and then
was partitioned between saturated aqueous 15 Na2503 and Et 20. The organic

| ayer was separated, washed with water and brine, dried over M504,

filtered ape CQﬂ@t@ﬂM[@ﬂtﬁﬂo Q-Qledlklymﬁ‘yﬂ) shish@ic arc@tdacsﬂvmgtassur e Purification

of the resjdue by raphy hex Et OAc/ 7:

5- ami no- 4 B&Cor‘f‘ﬁh@“ﬂ%ﬂ%d?bg)p "@Fﬁ? OHSQ@“‘ fi@(%o §§A)ﬁ“%tﬂ %‘ég %‘t“f’c? fluggosts

32- Br ono- ﬁékﬂyl(ph&fyl)-ebﬂﬁ()ﬁle(ﬂﬁl’o@ hmlDMAP m‘!thi)XryTHE(ﬂOQﬂﬂy]'Phé-r&bﬂldﬁﬁﬁixtﬁfé%y| am ne
20 To a solu X qgigo-zzé-brogo " Q 0338%} .52 mmol) in
NVP (5 mi %r%d‘atéti‘p%% edth Y aPES ‘éetlé"‘tcﬁnﬁ‘lf B rﬁ.e 'éc'f RS "sBdi um i odi de
(0. 22804, chiorﬁ?ogmpibil”)o ta Bl Zidk oimbetaha)epvd (SrAchyt-4¢ Flabrore tneyt ys pheapip c{rbandi®4 g,
1.97 nm)IQCldt hgutnil (2% égsawgﬁesqldto 100 C for two hours, then cooled to
roomterrperaf:urey & &nd the m xture was extracted w th EtOAc.
The conbi sted 48 é adrve 1 s arbagiych

Vo204, 1ALanEd O?Egd 81%@ ?Fﬁgjﬁé R%%Q‘ﬁ‘%%‘“hl&’_ B ﬁ gs%ﬁgl@ g;ﬂ r1gave

Purification o rorrato ra hex
2- br ono- 5dlmﬁf(lQ>é’rqthY®tﬁ11}1¢thﬂtameN§d3-1133) lilAMF §% ) V@E h@)‘@ﬂ]at A€ Kirdhourplileany | ami ne
<S 05098 LR Sor et o volRnROK Lk RHRRRGHL G2 AR ARGRRG s 68 -

5- 2 (t er disspiyed/in adirtaeil FOH Camplaad y¥iF 6t mbxyhe mixgrg wssodedieOngianphenyl ani ne
To a sol ug gldﬁhaln@fldeatéJ(;QHIPat‘b“@Gzhsoard@ecﬁ T(t@nﬁittﬁ‘f@bvbé/slm&@f&tbh&ﬁ‘dﬁkdoﬁ%&’ﬁﬁéﬂaﬁr} OXy
aniline ( |) in Dioxane (120 ml) V\ate 12 under Ar
at nosphar @ewgceatﬂ%te’dmﬂeﬂs@etdmﬁﬁsea? b%’ﬁéﬁtséluf ‘?'aSGB‘HSGd byjflas 3t°graphy (0t
tri met hyl fiof BroAREn featORo Bive 3 AmPJt [1Rb)- 2aﬂahﬁd¢ia{ed@ptﬁ L33 phe3B4 9,

1. 707 § %Tt&e n?) tlure was heated to 110 C for 20 hours, then cooled to
r oom £enp&f GUAHEOHY ' ed through Celite. Water and Et 0Ac were added,
and t he ostgani G-(vayeButwasarb@ammioeluondshethyipHehyWabhethyedtdplanionel- dri ed
(Na2504), f||tereg and concentrated under reduced pressure. The crude

pr oduct =¥t ash chr omat ography (0 to 20% Et OAc i n hexanes to
gi ve 3. 66Bgzgéhl&dRenidte( 04 ) wds-added dropwise to a room temperature solution of [4-fluro-2-

QT b am i P N4 SRRl G PRETML S THABIAS & HELE
542- (£ér t mbutld mldtumtfatwtmf@lalt @nyllt@my*)attet oo sye] hor, erall thnd 026-aqetohy¢ippkediy | am ne
as white s%u)(l%ltt @Ls}dde%' Ay %;Qﬂ'g&r?{% %gﬁ‘?oxy arXYQdenef (Na2§?4) flitered and COﬁCel‘[ltl‘at?]d under

542-(tert- et hox uor o- 2- net enyf am ne.
Prepar at i 1@@1110 pressure. "Flash chromatography" of the remdue 0 to 20% EtOAc in hexanes) gave 210 mg

3- (5- Ami ng~32s ftéruﬁttexﬁarﬂatytwmopmm@u TRthRHHY dtly pweagpif@p&amer ROXydxi% acid

benzyl ester 15 The 'synthetic procedure used in this preparation is
out | i ned 3l loprrdeger s @ Mol Step 1 1 - (2-Fluoro-4 -methyl-5

ni trospheswld - 38k hanene fuseRpadny bhngnJStrﬁe@ﬁﬁp(’rgzolezﬁcﬂﬂoxmc@dﬂﬂﬂl feFtion

wise to a, room tenperature solution of 1-(2-flu
3-(5-tert-Butoxycarbonylamino-2-fluoro-4-methyl-phenyl)-5 methyl 2H- pyrazole 1-carboxylic acid

benzyl ester (320 mg) was hydrogenated using 10% Pd/C (40 mg) following the procedure of step 2
to give 3-(5-amino-2-fluoro-4-methyl-phenyl)-5-methyl-pyrazole-1-carboxylic acid benzyl ester (205
mg) as a white solid.

35 Preparation 6
2-Methyl-5-(5-methyl-2H-pyrazol-3-yl)-phenylamine




20 met hyl - phenyl ) -et hanone (2.74 g) in chloroform (30 n) and
Trifluoroacetic anhydride. The m xture was heated at 60C for 30 m nutes

t hen coolwo 200/0e®mn t enper at ure and added to ice. The nPRTm®PeOMMs0saxt r act ed
wi th nmethyl ene chloride, and the organic | ayer was washed with water and
brine, dried (Na2504), filtered and coq@entrated under reduced pressure to
give 3.17 g of 1-(2-Fluoro-4-nethyl- 5nitro-phenyl)-ethanone as a reddish
oi |, whi chhosmshatis prbceiurcased iy thid rrépationf woethead ipdehieme Eati on. 25 Step 2 1 -(5
_Anino-2 -fl uoro- 4- met hyl - phenyl) et hanongy, WO CH
2011/ 012592PCT/ ERZ)10/ 060830 - 69

- 1-(2- Fl uor o- 4- ne hy (g - et haropd (3. 19r] | hal A (10 m)
was hydrogenat eg d/Cf(gOO ) ynde | oon ppegssur ¢ er ni ght. The
m xture was fill d and the _Ig € was>¢06ncentrated undex”r educed
pressure to a grey solid tfmg was recrystallized (Et OAc Hexane) to gl ve

1.625 g of 1- (5- no- 2- f | udr o- 4OrreF'F‘ryI-e | ) - et hanone &8
powder. 5 Step, O Acet y b 4diNHjor 0- 2- matl\,/ pheny1) - car bay
tert-butyl ester "BOC' anhydride (2.45] ¢
C solution of 1-(5-am no-2-fluoro-4- nethyl-phenyl)-ethahone (1.625 g) and
DVAP (20 ng) in THF (10 m ). The reac§i@mvpipxture was stirred at room
tenperature for_ 20 hours, then concentrat ed under reduced pressure. "Flash
10 chro APLE ~p-Methyl-3- 4 ;.- ,,_ 3, t s razole

(5- Acebyl A4olhition@f 0Lmbmy IRy hitrproayl ):rh@@h@@dan(c 1 Aahcthok @ edhylpdinkthyBshigs in( 2. 45 Q)
as a whit oI i

[ 4- FI uor oS Hi?feﬁé‘t ‘%)Osé%éﬁﬁ‘fs 1990 SOV B OB IR T HHERS T E R SR e Wi

tert - but yledesd ﬁéssuﬁresmﬂ their@hluofvay Bssdleel iy  ndxtiile WOEQH22 e hyd THReN.) Tiear bam c

(653 ) TRUBO= (3R 5 OfEMbe R sbdahi PR Ry Tl RS o°

roomte rrpﬁar b houes.at Sohventeranas thee nov edraten dmder reddud pesspree $baueeduearad t he

resid di ' X d THE )4 The

moxt s, WDEL 5P Rk Bffooftall Soth SR AR Tl A o s il e
The m xt umeghylgsnitse-plrendit! fl.pyraide sawrebovath spbﬂb rwhich rwperealwaléfzedt fremE©dsdent r at ed
under redyg LESH &he residue was purified by"flash chromatography”
(0to BO&EtOAg F}% ﬁg %VIYIES to glve 370 ny of

[ 4- 1 uor oSt Anm - -PYERZph el ¥- phenyTh 20 carbami c acid

tert- bUt Yi NREH % g4 1§Etﬁﬁ 35111130 t(eéyl) iﬁfp aﬁﬂé @&yg;%Pd&@b&k@@e{h@no?andf%l%fum
-rreth phen 2'I)—|- yrazol e- 1carboxylic acid benzyl ester

Benzyl é hi 6 9%3/@}% ar?a‘raéed(%@an W@a%}s Tae%&lra%wp@% tg ltﬁ‘“é“ﬁ“&?dﬁf“t"é%*é‘%“d‘?%e

sol ution &ﬁlo&tﬂ)‘fésh&é £t Bve hours at room temperature. The mixture was filtered and the filtrate was

met hyl-5-(5 yrazol y1l) - phenyl ar bam c aci ert - but ester
and DI PEAC"P?FH@%ﬁ%rze‘g‘%edrﬂrﬁssmrﬁegwﬁf‘% Hlﬁéfém@ lefl?tgflé& é?eﬂ}yi)%lﬁmp%/@ﬁ% PRt ure
for one hghghylanginglastangiite 18R RiRiteRAISIs&I didedts vaithoet fetletipuridicatidas added. The
organi c | ayer was separated dried (Na2504), flitered and concentrated under
reduced pressure. "Flash chromatography” of the residue (0 to 20% EtOAC in
hexan@8) gave 210 ng of 3 -(5 -tertPBpiraxyearb onyl am no-2- fluor -4

-methyl - pheny 1.5 8. o TG AV RANS TS SRLARWE,S. A6 9 RERTHnGiRhEE 2 @
3- (5- Ami nBhedyithatio pecdiurratsfilih thyeepptayiobis retimgdlin Bshemz 61 e- 1- car boxyl ic acid
benzyl ester 3-(5- tert - But oxycarb

onyl am no- 2-f | uor o- 44net hyl - phenyl ) - 5- rreWFyl 2H- pyr az ﬁ-l
benzyl ester (380:yy as hydrogenat'@ g 10% Pd/ C 9{

procedure of step 24 Step 2
yl -—py-ﬂazol e-1-c oxylic acid
5Prepdd&tion 6 2-Methyl-5 -(5
2011/ 012592PCTREPZ010/ 060830 -
/pr eparation is ined in Schene

oL Nieedsd H3e0-

A e

carboxylic acid
foll owi ng the

benzyl ester (205 rrg) as BDW#iBt e sol i d.
- nmet hyl - 2H- pyr azol XYy 1) - phenyl am ne
70 - The synthetic gcedure used in thks

F. CH3CH3 OHB Step INCZStep 2N, dBonie-

SCHEME G



2. H2NNH2 H3C SCHEME F Step

15- Met hy1- 3- (4-net hyl- 3-nitro- phenyl) - 1H pyrazole 5 A solution of

1- (4- met wo-28tmi1e390- phenyl) - et hanone and PCT/EP2010/060830

(1, 1- di met hoxy-et hyl)-di nmethyl -am ne in DMF was heated at 90C for 3 hours,
then cooled to roomtenperature. Solvent was renoved under reduced
pressure, and the residue was dissolved in a nmixture of EtOH (25 nl) and
THF (5 m Step Thel -A-GarBusy wkimetideilanglox i -othyl G metind-3Hy dretiw - hroitdoyptienyd H-5 i ) at
0C was added,.The m xture was stirred for 16 hours at room tenperature,

t hen concen rat ed under reduced pressure. The residue was 10 purified

by" fl ash ¢keleteatobe™Magn3-({-octhy-309s-Ehank- | Hipymedarteshutylgingitpdsilgl orgidef

5- et hyl &ﬁé{%%& nJNP WhQrcRRE R hhicrd FaRYK 878 60°8Ford 11)6@1] JRuwhaRoS8] tbd whi ch
was recrystallyzed fromEtOAc to give 8.2 of yellow powder. Step 2

2- Met h§| _1@01(15611’&9@{3%@1 Ti]ﬂ_reﬁgtfoazl&;tu@ vsag_)hh.mﬁléﬁ Féﬁﬁﬁézvashed with water and brine,

5- Met hy 1- GidedovieNRR b;, Fithrcd, b QRSN d &ﬁe&yd@&pdr@s&rg ﬂlegas@a@suaw@ﬁ@d ped in
et hanol and Pal | adi um on activate The m Xture

was subj e htCgroﬁgfoﬁ%%%(étoti‘)?cf‘r%Béﬁé{’t}leéﬁ?eﬁﬁégF 86%11“5\,\&1 2p(tteétslg]ﬁ*’r1 4l i ve
hours at Jll@@fmﬂy)%éf@ﬁ]’ aimmgu -Hheethy 1Rt it @phvag )-f Hpyaradhsan dil thaealdol chiithiaddel -was

2 et hyl B TRy BGHBS By %e%yE%E“ﬁwtéﬁi35@@5“%‘%%&%%? #&  whi ch

was used dinbgaoddugt. wi t hout furt her purification. 20Preparation 7 5- 1- 2-
tert-But J-dimeth 1-silani-11-
synt hetic
CH3CH3 NQehea@amist ep 1t BDMSIi Br NN N- H3t BDMSi O/ SCHEME G WO

2011/ 0125 - - 2t

il anyl oxy?@%ﬁ&%ﬁét%gﬁﬁloﬁﬁhﬁd]ﬁeﬁﬁw%& nlhé' : §Bﬁmﬁ‘ﬂg\{}’? 8 IggEézl{ﬁé)sgr%zol e
A sol ut | ongofas BishbreH juetignplandRallagium3L Mbtanactphishgaryonnias pddedz Blheamixture was
tert-hyt ygubﬁ&t%ﬂﬁ&héﬂlé H&hrogétﬁmtﬁﬁder%%%re%ﬁ% fmaflivéhGurNBP 0&@%@%@1 ThE @

m crowave oven at 10 for 1 hour hen cooled to 5 roomterrper ature.
The r eactmawrwaﬁfﬁtﬁ@dwsthﬂfﬂrrerﬁ B neRtrEeORAer dseeIcsHTe 19 aReeaide ArdrBr i ne,

drided ovedt-BadAHethilislida rog et G- SR e Bty 61k - Ghetit APk 8ssWkiR. The
resi due V\gi pu% fi e(ff ? 9 Iﬁ]E:]hromﬁs;}'?otgrlzlyggily" %gdto gggﬁtﬁom i n hexanes
to give gyhd ﬁaéncé\fwas used dlrectly w1thout further purification

142- (tert-butyl -di net hyl sil anyl oxy)-et hyl]-5-nethyl-3-(4-nethyl-3-nitro-phe
nyl ) - pyrazole as an oil that alsQ contaiped 1- [2-(tert-butyl-dinethyl-

i | anyloxy)-ethyl] -3 -methyl-5 -(4-1§¥§P—ﬁ5§’-ﬂ3—-ni tro-phenyl)-1H pyraz ol e as
a 10 m nor product. 2-Methyl-5-(4-methyl-pyrazol-1-yl)-phenylamine

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

CH,
3
Step1 Step2 H N
H,, Pd/C
N
N
W

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 25- {1 [2-(tert-Butyl-dinethyl-s ilanyloxy)-ethyl] -5

-nmet hyl- 1H pyrazol -3 -yl -2-nethyl- phenylam ne 1-

[ 2- (t ert-wot2zgit/desvet hyl - si | anyl oxy) - et hyl ] - 5- met hy1- 3- ( 2cwEPhy10AE0886 t r 0- 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 ogenati on under bal |l oon pressure for five hours at room tenperature.
The m xt uged(INad/ Hekdne 9-¢eD%redve hecthylt It (aYlehyhasnitcopiceyit FRpedzadrederyclieduced
pressure " ude 5-{142-

(tert- Butggdgm/%m%®[-srIanyloxy) et hyl] -5-met hyl- 1H pyrazol - 3-yl |

- 2- met hyl StpthanyHMeyle-(4 el-byliphenylghineh was used directly mrthout

further pukjef Pﬁ4ﬁ&h13219t'?6 1RV L0 le from step 1 was dissolved in EtorRadyet hy!l -
(4 methy] - el B4 Ay 32 ﬁ%fram‘r%; The 3y het) B dcadlre sed i n % ihi's

pr epar at i Bidrqeenagsde Ipﬁeérmpﬁrae&rerréa dregqs Epiyosinghe presqpee of 5% pplladiyn p

SCHEME H darcSil extct 26thdvind, mut(ﬁtomﬁ{d}@{ebyb) ﬁdlmt@crdam@raemya%ﬁonllﬂharea@z)ﬁl e A
dried flask under nrtrogeg qe g

- met hyl - 2R BRsRGPE Hisoue éehrtﬁwaé‘ﬁ)t ef “at“rféﬁsr‘?y‘llpﬁwﬁ‘&i%?eé“(l%d REFBIUSC o g¥oE o3 (13
9), Cu20 {58 methylpihol-1-5BlphéylaalidoMs me+di=188y, 8 mmol) and 12 nlL of
acetonitrile. The m xture was heateE at 30 g for 24 h. The reaction m xture
was cooled to roomtenperature, dil di chl oronet hane and filtered

t hr oudh ceI i te. The f i@ Aatie- mmstheoohmmrrmmemﬂm wyaidetin-3-dné ed and

?Oggr"nt r eﬁét)l( ﬂecrilc pgpéedt%%gg/éjd iR I‘Eh?sZpsrepara’tlon 15 orliltp“ed in é%eme par aphy on silica - 72

4- et hyl - 1- (4-Nhghy1 3- nrtro phemyd) - 1H pyrazol e as a yelH sQlid (60%
yield). Step 2 2L Nefhyl - Stepa- ﬁEt“g|- ynazol - 1S{epp- pheny| & /

4- Met hyl - 1- (4- 1-3- pididnpa- Ph N pyrazobe fromsie s di ssol ved
in EtOH and 5 ogenaketbnat te at using a ogencﬂglloon in

t he presence of % pal | adi um on~¢fiar coal .’ (ﬂour
(Et OAC/ Hexanes 1Br2) indi cated cogpl ete reactr n_ T
filtered through celite and the iltrate wasyéva rateo AUnger reduced

pressure to give 2- nethyl - (4-nethy|-pyrazo|-1 yl) - p~-nyHanine, M5 ( M+H)

= 188. Preparation 9 104- (3

- Ani no- 4- met hyl - pheny| Y- 2- grt hyl - 2H pyri datfr; -one The synthetic

procedure used in thr-Hpr payation is outDHpe Scherme |. S¢HEME | Step 1
-(5 -Brono- %tn%thy e - 2, Sstepdi MEt pyrrole 15 NGl ut i on

5 br ono- 2- met BYA° Sani (6.88, g—36—74 ) inCilt Qi (30mt) was added

‘Ane drop_oi_conc. gjueous HC1.
and
evaporated to dryne~s’u der reduced pregsu '(%nd t he resrd €

partitioned between water and Et OAc. Th.\or@@nrc | ayer was ~eparated and
washed with water and brine drred over Nb§04 Chejltered and cOncéfbrated to

acetonyl acetgney€5. O

N

dryness under reduced pressure. P@é%ﬁMﬁ?t'on of the residue by flash
chronatography (hex EtOAo/8 2) gave f 1-(5-brono-2-
met hyl - phse htird ) ds a clear oil. Step 2 5

. Ct’ll30[‘19 416 i gblutl()gS %romodi H&Eﬂ%ﬂlﬁ’é/ (618 lg, %. T4¥141)1011n'E%III I@()Im"l)qpa% chleli ace?onﬁ' pyridaz

acetone (5.0 ml, 42.62 mmol) and one drop of conc. aqueous HCI. The mixture was heated at reflux
for 18h and then cooled. Solvent was evaporated to dryness under reduced pressure and the residue
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.

20  Purification of the residue by flash chromatography (hex:EtOAc/8:2) gave 5.8 g of 1-(5-bromo-2-
methyl-phenyl)-2,5-dimethyl-1H-pyrrole (60%) as a clear oil.
Step 2 5-Chloro-4-[3-(2.5-dimethyl-pyrrol-1-y1)-4-methyl-phenyl]-2H-pyridazin-3-one

To a solution of 1-(5-bromo-2-methyl-phenyl)-2,5-dimethyl-1H-pyrrole (2.825 g, 10.69 mmol) in
THF (13 ml) was added magnesium (0.265 g, 10.96 mmol). The mixture was heated at reflux for 1



To a solution of 1-(5-brono-2-nethyl-phenyl)-2,5-dinmethyl-1H pyrrole (2.825
g, 10.69 mmol) in THF (13 m) was added magnesium (0.265 g, 10.96 mmol).
The m xt we zma1kwat ed at reflux for 1 WO 2011/ 012592PETTEP20006@3680830 -
73 - hour, then cooled to 20 C and added to a sol ution of

4, 5-di chl or o- 2H- pyri dazi no- 3-one (0. 7067 g, 4.28 mol) in THF (10 n) and

d| ethyl ether (20 m). The m xture was ﬁeated at reflux for 18 hours. The
reacti on lrdukthen eoalgiigo Q61 and added tesmtolntion efch. adicderog Hanynidaringrdr @l (G T06de4 dfis
added, ang, L& ﬂJiF)HH%) a%ﬁle%fe'ﬁ?eﬁz%%ﬂ"hhé‘mﬁh%@as hyﬂ eﬁ?é’f@k R4S fkL aGLS were
washed with water and bri ne, “dried over ere and concentrated
to dry nes@a%ﬁld@rmrfed’%ﬁf@dle%?@sﬁ%?a@d awr)wairrea)mu@rph@rldft Ties adeasl; andéhepyoduptash

chr omat O%ﬁQQﬁfac(ela%th @t(@&@ ’LF ﬁe é’o)mb%éf @xtljactg &1619 Vx(a%%mtﬁfwater and brine, dried over
5ch|oro 443 -dinmeth Férro- -

y1) - 4- twﬁ%ﬂféeﬁiﬂﬂndmcwﬁa EAres WA redyced pyrsturoWuE Birafion ofghedpsidpe by
4-[ 3- (2, Sadoh BRbhxtbariphk (12k Flo Xd9:4 vt hyyd cophesnsldniodd Py, da@ziiyl3ryaoel- To a

sol uti on of
5- chl or o- ¥rf-gethyl mhegylii-Rydagerogp e XPIgw selidet hyl - pheny1] - 24 pyri dazi n- 3- on
e (0.90 18em3 2.872.mMmihdthypehrd 1 DndByipherful 10H-pyRbin3onOVF (1.2 m) and

nbarr v el tontBR o PRt 1 STt SRRl i e Db R B e e e
and t hé ng,2t8dmenohadd KIOH (er4e@ 7.Thembl) IntDMF €l.2vmb atlda‘kﬁert(bl mbiw:hs am‘ldbch l1e%nc. HCl
and extr algc{/(g?oo(iflge%)hl"\?gg&{ure E}%ﬁ%‘&t‘l’]% exf’grra‘\getssl att eg Bﬁtgrqg hours h yager and

brine, drie Concentra F'yness dﬁﬁer reduced
pr essur e. lIPUKDHi(taml) onas aﬁded g thegmikgrrevdy yiltdrsd. thaiﬂtramdwammagﬂaplwyh conc.

(hex: EtO - di.r - 1 0ol-1- -4-
ot ny - phasy 1) SSREST PSR Fuc QB bt iV W R tndr ol

4- [ 3- (2, SMBbGrefiler¢d any congpntrpteq 40) drypepsampsyiredobrd pycsjure Preifi¢ayipn Krhqrgsiduddzi n- 3- on
e To QSSOhdéBbtR&né}B hy (h / %) of _dimethyl-pyrrol-1-yl

4-13- (2, 5-di met gr%ﬁr(gthQA“ 1)fa¥19e(%?123?g(€)?1e)n(§/f] §H5- plymrelt ya%ylrrr(l) éy(%ne (1.0 g,
3.58 rmnll)lethﬂpbwl ¢ W?lenea?ddé{duoﬁfo%o%m um hexanet hyl di si | azane (7.88 m
of 0.5M tglyeng 80l SJDlnE&th 8&&1%%@&%@%&1@ meTm zmﬁlwzelaﬂ@ffe stirred at
OC for 10 _m nutes, i odi de was added The

mi xture wh&2 %9%‘8’60% 3r<éécdﬁnfiﬂ%ﬁv11f°érw@r‘b{na%1 pélﬁlaflmé%mg{d?%l? 9% Q80 B2%our s.
Wat er wasmadetDXRd1 ¢ B wag QAUCHotasiem BXtamahlaEilMbhie 7 &S BAGE 0.SM e headtvlutie,

[ hed with d 5
1t orla ShREu R U Ty i et S8 T Buten GBS it G £3 f on
o; t2 ge I emindly &vabayddéd. ashmzhrowatatgd &p’ﬁe}ch(rdﬂﬁ)(teﬁp@d%ﬁlleﬁncﬂ\)/asgaﬁtﬁlfﬂn:ﬂﬁlogrs( 100%
?1 [3- (2, 52 ACHERERITIE0S P8 Profush 198 FUAdt Y ERERYET cOnGiRs 9{ERS FEBYP 6%z n- 3- on

e as a yeWzisbw widl wader aft lgjneSdried over MgSO,, filtered and concentrated to dryness under reduced

4-(3- A f
£ (3P USSR L SDSENG sG AL LD o80T Bishapicn o
e (1.05 gt 33(257d1mvtb3r1)pyrr¢i I IpHERQ!-phchy e thpl Bf-pYriiazin jongwss: yalesbliy dr oxyl
ani ne hydét@&?ho(@'A%n&?m‘éﬁ’wﬂphe% 7 el MURIHp GAdyif 8 ofe hyI amne (1.0 m, 7.16

mol ) . M XTUre was heated at Teftux for 2430 hours. The sol vent was
evapor at eBo 3 wludioy pledsS- (@A diemetyd-giviedd weelstbvle)hawéﬂ 2-methylHdppeidevs3-pea ti t i oned

bet ween Watery ﬁ%ﬁ%@ﬁﬁztoﬁ@o ﬁ%gﬁcmveﬁer (RYRh v&é@édd%@l%@fo@&lea%l daossed W th
wat er and br| ne, dried over |'tered and concentrated to dryness

under redddéd %awgelmlbandmﬁthﬁ apige {lghmby - 1¢ W@OPeghme%wﬁﬂhswaérﬁﬂe é4r aphy
(hex: BbOAgduk. THe)soBaH &afev3P&ated toAkMss eﬁdeﬂreﬁ&e@memreénme Rydue RAERYH*onet

met hy1l- 2H pyri dazi n-3-one as a yel |l ow soli d.
2011/ 012595 PEEHY 61080836 °rg-am‘7 Jpyer vyap éeﬁérf“ﬁfl P‘%ﬁ’nwaf’(’f‘d with water and brine, dried

2, 6- Di net Gyt Mg Nakdréitdad Yot d toldiehesstintidtedducedPrased Pudfitisiedofite tdidus

preparati l())nﬂalsﬁchcr)(l)'lntlelt(l)grr]a% y (hre]tx E@Ac’?ﬂal) gave'%?% g (51%) of 4-(3-amino-4-methyl-phenyl)-2-

methyl-2H-pyridazin-3-one as a yellow solid.
35



Step 1 2-Chloro-6-nethyl-5-nitro-quinoline Sulfuric acid (7.2 nL) was added
to 2-chloro-6-nethyl-quinoline (1.15 g, 6.5 nmol). To the resulting

sol uti on wa0addem2nitric acid (3.1 nL), and the m xt ur @CrhEP2010A6@8d0 at 100
C for 20 mnutes. After cooling, the mxture was poured into ice-water. The
resulting yellow solid was collected by, filtration 10 and dried under
vacuumto give 2-chloro-6-nethyl-5-nitro-quinoline (1.42 g, 98%. Step 2

2, 6-Di net hyl-5-nitro-qui noline To Erepaghtignilfn of

2- chl or o- 6- met hyl - 5- ni t r o- qui RQ!HREH(BRGIME S Janrde MMO! ) in dioxane (6.7 nl)
and water (0.7 nlL) were added KZCO3 (652 ng, 4 /Z mmol ), trinmethyl boroxine
(0. 22 i, The sgthatigpropedarsdsEd ey mpngfayion s pglingd n 8che®7J.nmmol ) under Ar. The

m xture was heated at 105 C overnight, then 1focool ed and and the resulting
solid was collected, by filtrationgstesshed dNI th éthyl acRé@pe, and dried.
Purification by flash gors (hexanmer=t hyt 5 at eNgr adi-ent® gave

2, 6-di net hyl-5-nitro-q i g él%sﬁg, 619 _sltep. T™B

32, 6- Di net hyl - qui nol i n- 5yl & nel H¥Oa sol ution df Cl
2,6-dimethyl-5-nitro-quinoline (192 ng, 0.95 mml) in ethanol (9.3 nm.) and
water 20 (4.7 nL) were added iron powder (280 ng, 5.0 mmol) and NI -14C1280
nmg, 5 2 mol). The n‘ixtur,qowas heat ed at refl ux wa 2 h, then cool ed
filtered. The filtrate wag toncentra$tepd3under redycéd pressure, and the
aqueous resi due was extyachedwi th cetlat e FheXeonbi ned extracts
were washed with water @ e, dr$-BH«dver Na2 fiJtered and
concentrated to dryness deN're@dged pressure. PufitNcatdgn of the residue
by flash colum (hexane/ethyl acetate gradient) gave 2,6- 25

di met hyl - qui nol i n-5-yl amine (120 ng,S I Exanple 1

(S) - 4- (4- GLyprarmie oyl s MRl doRaoxo- 1, 2, 3, 4-t et rahydr o- pyri m di ne-5-carb
oxylic acid [4-chloro-5- (2-hydroxy-ethoxy)-2-nethyl-phenyl]-amde WO
2011/ 01259pETraER7 d10r 060 8digd to Zzehloro-fimpethy aiplin ¢ -largog-éa&lwé)- T bgrosHtingi s
prepar at i @tibs waitdiddn@eic hdid SchanBan.thd#3ix Nyt @Bat QT BSD “d@HD. mifdal Xhier

Chl ori de . . SCHEME K= Step 1 . . .

(S) - 4- (4- ?QP%Q% © BIYERY M7S AQHRELHS 0225k oLPf reuiing yqligy sl e sosgiet By B s- car b
oxyl i ¢0acind dbi¢bunde—atuantte Bt Ylchidioreinkiyy1-5siitr@iythddiny )1-42 g, 98%).

et hoxy]-4-th 0 c())-2-t t l - pheny -amde To a solution of 10 ni_,

di chl or onethare™aftd 2 drop- 61 DM was added 150 ng of

(S) - 4- (4-T¢ uhophefdrd)ord-6 metyy I-n2roapdrolined 3 3), Mg, t &7 malvy)dn diopane (@ o nerd5- car bo

xylic acid, '(tg{tsni r dd 70 oxal yl chl oride ntge
ubbl i ng. SERaRHLa B PR T ol sl Mo S B
bubbl i ng wd$dobGprvead” mpe). BGImmalomdwets. $hé mixede was hewotnt i @nidavanighetitor 30
m nut §§ a&%ﬁ& aMnﬁ lﬂletrgﬁlting 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




10 solvent was renoved in vacuo to afford crude
(S)-4-(4-fluoro-phenyl)-1-nethyl-2-oxo-1,2, 3, 4-

t et r ahydrwopyrivarea2 ne- 5- car boxyli ¢ acid chl oride (not sRCWEP2010860380e H) .
This acid chloride was taken up in propionitrile and added to a sol ution of
125 ny 542-(tert-buty|-dinethyl-silanyggx

et hoxy] - 4- chl or o- 2- et hyl - phenyl am ne, m propionitrile, and 0.1 m

di - i so- pr pysyhdty peedues, usdhe thigirenaiatipn wastlisadiie pedmak. r oom t enperature for
18 hours, then Q#Juted with ethyl acetate and aqueous pH 2 buffer. The

| ayers were sepdy t@d and the organic layer dried over Na2b04, filtered and
the solvent reffoved in vadf® to give TBS N0

(S) - 4- ( 4- Hibug NEnyI1) GhaRERHEe 2- 0X0- 1, 2, 3, t &t r alydr

carboxylic atid

{5-[2-(tert- dlne% é/SLL@- QXYNHLt hoxy r 6-
-am de, which used ditectly he next Step w thdut
purification. Step 2 Cl CH,
(S) - 4- (4- Fl uor ofphenyl ) - 1- et hy1- 2- oxo- 1,2,3, 4- t et r ahydr o-pyri m di ne-5-carb
oxylic acid [4- 20 chloro-5- 2-h drox -etho-ani de Gthe
(S)-4-(4-Fluoro-phenyl)-1-nmethyl-2-oxo-1¢8, 3 4-t \ethro-pyrinidine-5-carb
oxylic acid {542- Step 2
(tert-butyl-di net hyl - silanylaxy) - et hox
fromstep 1 was dissol vegatn a m xt ug
HOAc. This solution was stirred at room tlenper at for 18 hours, then
diluted with water and extracted wth ethyt"aggt atle. The conbi ned 25 et hyl
acetate | ayers were dried over Na2504, filtered and the sol vent removed in

vacuo . The residue WO 2011/0125923@1&5@@@10/060830 - 76 - was
((:g; ?Z_B'E Zgételf) Ee?SMEL luaro glll_vnylgl_' et E 8 ogo YS 3.4 tetpa-l?lvdgo pyrimidine-5-carboxylic acid
oxo-1, 2, 3{ﬂzt(ehrwhvﬁmmpyﬁhmmwnah&wcaxclﬂeoo\,d -néth@®hehyl} -amide

4- chl 5- d = 434.
Add 1| onal® SUTBUALY T HE P REPEsaue  HBeamF s SRR medlBeb gt o
ani li ne C}dﬂp)yilglhdleﬂhyﬂ hback2, mﬂ t&rahydro-pyrimidine-5- carboxyhc acid. To this mixture was added
gfg_ g}‘]g{/\:idﬁ pﬂt %al% chlo&&ehWhen he gl%lhng Qfgppgc{ ano%ﬁgt] drop &9 ﬁh%ﬁl%ﬁ@%%b%eﬁg%% lng m ne,
(S) - 4- ( 4-iribblorzovap hiesayyk] th saiwioh s Qingy at-rdo2 (eBipdratuatfpraiiydmgespyted whidi the- 5- car b
oxyl i Oacéog/elitc?}vag?meém (4a0% Jl%!rd RYL3€9- 41ﬂuY) dph%ﬁﬁgbc' &m]etrl%glr%% 1 2hg. synthetic

procedure use hi's preparation Is ou i ne
SCHEME L tetrahydro-pyrimidine-5-carboxylic acid chloride (not shown in Scheme H). This acid chloride was

(S)-4-(4- t%kéﬁ%h% ﬁb@&mﬁe a;La m@%%s%rue&pof%zgmgsﬁzggﬁ Bﬁ?ﬁ&&&hﬁ%ﬁéﬂ%o‘i&)ﬂe 5- car b

oxylic acid chlorid %, prepared as in
sol ution %hoxzbeclﬂqoéfmezhmbqw me IMpREPIHAItEHEr 2Fdh 1—‘9!]—(9'19}’ pmpéﬁg}whwqee“elo m.

propi oni t doidin waerrld sk rén ©Mpdratid €or 18 R6urS, @R himtétgwﬁpétwl h&f&te%& agueoRpat ed at
100 for 30 mnutes, then cooled to 50 and diluted w wat er and 10

mL t ol dengPuftehel hsilayes Wérev%a@“\?‘?dg”ﬁf‘ g srggnie fayerdggd gyer @@S% rﬁite‘feﬁ anq thgohentper o
separ at ediemd@ MR To@ivd €%)es-(4a)Bro- mﬁ@l)v\aﬁlemgi Mbstoh  Ba4 whtaky@eb-5oieidiB-5 -

bi car bonat t entrate nder ed essure br own
resi due, ‘%ﬂwﬁégqgﬁ%ﬁ ngdmﬂ?@ﬁ %m' )éﬁﬁéﬁ gﬁ%P?FWﬁg}@ﬁ@ﬁ#W@mFesult|ng
sol i d waswiiigcwassisal dide@Bdn fheemtereﬂnafnlﬁiuf favehe purificayignel d 175 ng of

( S) -4 ( 4- étl u? r 95)91‘ Elnplluclro pheql%s h ethyl 9x0&2%’43{etrahv£o pyrimidine-5-carboxvylic acid [4-
t et r ahydr 3<pyri-ft di ne-

[ 2- neﬂhyldﬁx@dﬂ@ﬁﬂh@&gﬁmx@ibmaﬂﬂgm@gﬂ gm@l] am de, M5 (MrH) = 420.
Simlarl o o
2| ?et ﬂ.r | y?P ((%Pﬁ@elﬂu?rg gflen § n?eillﬁ%oxo ﬁzi’?ﬂ;‘l tgtrrﬁhxdroWrtnﬁld%eg:carboxyhc acid {5-[2-

di net hOX ydet-rgstlfdyphettyheiteplaxr) e ox kg schloro-2-methyl-phenyl} -amide from step 1 was dissolved

4- (4-fluopq nﬂjﬂﬁ ﬁ%—) m:i-TﬁFdl' I%W%;a&f%pﬁézkg 'ﬁns S EH%F)I{ @gkysq{r 'E(iom di ne- 5-carbo
xylic acid (4,5-di methoxy-2-methyl - phe |-an13 414. 25
Sinmlarl yte@p@ﬁaqeég 18 hoprs, rﬂ@p |dg_1§ech‘§1th water and extracted with ethyl acetate The combined

2- et hgl - &h zf(l chfﬁ?etlg%lrs WY E @78 |ove1='1\bé?1]S)O  JHIRRY hADIO & 1Wh i Bmoved in vacuo. The residue

4- ( 3- am no4- net hyl - phenyl) - 2- net hy1- 2H pyri dazi n- 3- one, was
(S)-4-(4-Fluoro-phenyl)-1-methyl-2-o0xol, 2, 3, 4-t etrahydro-pyri m di ne-5-carbo
xylic acid

[ 2- met hy1- 5- ( 2- net hy1- 3- oxo- 2, 3-di hydr o- pyri dazi n4-y1) - phenyTham de, MS
(MtH) = 448. WD 2011/ 012592PCT/ EP2010/ 060830 - 77 - Additional conpounds
usi ng the above procedure, using the appropriate aniline conmpound in place
of 2-nethyl -5-(4-nmethyl -pyrazol -1-y1)-phenyl am ne, are shown in Table 1.

- pWH m di ne-5-
et hyl - phenyl |

NH
r o-{2- net hyl - phenyl | -am de
1 nm , water, and 3 m




Exampl e 3

4- (4- Fl uoro- phenyl ) - 1- (2- hydroxy-et hyl ) -2-oxo0-1, 2, 3, 4-tetrahydr o- pyri m di ne
- 5- car boxwbi2e11za2392( 4, 5- 5di met hoxy- 2- net hyl - phenyl ) - aniPd@/EPh@osyosshet i c
procedure used in this preparation is outlined in Scheme M OHOH pyBOP31. ?
H NyO CH3NyO CH3 H HONHNH2NNH O | CH?176\_ CH3 SCHEME M

4- (4- Fl uoro- phenyl ) - 1- (2- hydr oxy-et hyl )-'2- oxo- 1, 2, 3, 4-t et rahydr o- pyri m di ne
- 5- car boxyasicbrogeiograplig n 300 M, CH,G: tdigive £ g pi &) +retiipocogthemyt- lantethel-2- 86 ny)
and benzogr D dgm%; j el i ate

( PyBOR, 2%%1%§§#&é?%J is§oﬁ§%ﬁ§?%&%gmﬁﬁmgﬁgggﬁol g&%ﬁﬁ%éﬁ%&gﬁﬁﬁ&@h

di - i so- priisyyleapigs. MinMd) THé4mi xt ure was heated at 50 for 72 hours, then

cool ed, dikd#iRsh B inBARELUR BH HrRULLE ﬁsi_@%‘t@le hptia@ s et Empand it fife bayer s
separated. The organic er was washed wth saturated sodi um bi car bonate

| a . )

and br P neS- [ anbugidisesthylraifenxierosothoxy irohlopadrmathyl-phsn aing gl i i daivkd i n
vacuo. The residue was chromat ogr aphgghmgle 3% MeOH DCM  The fracti on

Co X 2 .
AAOARRRY SV B AN 2 d R E s A e b A
4- (4-f | uos-orpbRAYhzd-1(y-Inyeioaydet hyl ) - 2- oxo- 1, 2, 3, 4-t et rahydr o- pyri ni di ne
o Car DOXHld ek frob i ST WAk Bl AR B 0 VB (M) = 430.
4- (4- Fl uor o- phenyl ) - 3- met hyl - 2- oxo- 1, 2, 3, 4-t et r ahydr o- pyr i ifiHdi ne- 5- car boxyl
ic acid (4,5-dinethoxyfH:2-net hyl -grhenyl) - ami de The synt het) oocedure used
in this preparation i sNoublined iQ Sshgnme N. WO ¢Hs NQTB
2011/ 012592PCT/ EP201{)/ 060830 NH - 78 -

4- (4- Fl uor o- phe rithy I 2- 1,2, 3 4-tetr o-pyri i di ne-5-car boxyl
ic acid (4,5-dinet:oxy'-nethyl-ph nyl) - am de was “pfFepared m

4- (4- Fl uor o- phenyl)- 3=t hyl- 2- , 2, 3, 4-t et rahydro-

pyri m di ne-5- car boxy acid an \4/5-dinethoxy-2 meEnhyl - phgfyl ami ne usi ng
the procedure of Exanpfe 3, M+H) = 400. 5Exa /3 F

(S)-41é4-FIuoro-phenyI -1- net hy1- 2- H,C
oxo-1,2, 3, 4-tetrahydro-pyri m di ne-5-carboxylic acid
(2, 6-di met hyl - qui nol i n-5-y1) - am de ™&ENKhiheti c procedure used in this

preparat i @—éli—@—ﬁl}brr(!—f)l{éﬁﬂ)—i—%eé?b?—%—ﬂEﬁ,4—tetrahydr0—pyrimidine—5—carboxylic acid chloride,

(230 mg), prepared as in Example 1, was added to a solution of 163 mg of 2-methyl-5-(4-methyl-
pyrazol-1-yl)-phenylamine, 10 mL propionitrile, and 0.1 mL pyridine. The resulting solution was

15 heated at 100 ° for 30 minutes, then cooled to 50 ° and diluted with 5 mL water and 10 mL toluene.
The mixture was vigorously stirred at 50 © and the layers were separated. The warm toluene layer
was washed with saturated sodium bicarbonate, and then concentrated under reduced pressure to a
brown residue, which was triturated with 2 mL toluene and filtered. The resulting solid was
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.
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(S)-4-(4-Fl uoro-phenyl)-1-nethyl-2-oxo0-1, 2,3, 4-tetrahydro-pyrimdine-5-carb
oxylic acwo 202/8259di met hyl - qui nol i n-5-y1) -am de was pr epar&P2610060830

4- (4-fl uoro-phenyl) - 3-net hyl- 2-oxo-1, 2, 3, 4-

t et rahydro- pyri m di ne-5-carboxylic aci_oy and 2, 6-d

I met hyl - qui nol i n-5-yl am ne using the prgcedure of Exanple 3, M5 (MtH) =
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4-(4-Fluoro-phenyl)-1-(2-hydroxy-cthyl)-2-0x0-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid (180
10 mg), 4,5-dimethoxy-2-methyl-phenylamine (86 mg) and benzotriazol-1-yl-
oxytripyrrolidinophosphonium hexafluorophosphate (PyBOP, 265 mg) were dissolved in 10 mL DMF,
followed by 0.2 mL di-iso-propylethyl amine. The mixture was heated at 50 © for 72 hours, then
cooled, diluted with aqueous pH 2 buffer and ethyl acetate, and the layers separated. The organic
layer was washed with saturated sodium bicarbonate and brine, then dried over Na,SQy , filtered and
15 the solvent removed in vacuo. The residue was chromatographed in 3% MeOH/DCM. The fraction
containing the product was washed with 10% aqueous HCL, and concentrated in vacuo to yield 52 mg
of 4-(4-fluoro-phenyl)-1-(2-hydroxy-cthyl)-2-0xo0-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid
(4,5-dimethoxy-2-methyl-phenyl)-amide, MS (M+H) = 430.
Example 4
20  4-(4-Fluoro-phenyl)-3-methyl-2-0x0-1,2,3 4-tetrahydro-pyrimidine-5-carboxylic acid (4,5-dimethoxy-

2-methyl-phenyl)-amide

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

H 0 > H O
. | \N( pyBOP CH, g | \N(
“CH, CHs NH CH,
o) 2 o O
<|3 (|3H3 O\CH3
F CH, O~cH F

3

SCHEME N



Magnesi um stearate 0.5% WO 2011/ 012592PCT/ EP2010/ 060830 - 79 -

Crosscarnel | ose sodi um 2. 0% Lact ose 76. 5% PVP (pol yvi nyl pyrrolidine) 1.0%
The i ngr eslDentigi1239e conbi ned and granul ated usi ng a sol PEMEPIUOI06@30

met hanol . The formulation is then dried and forned into tablets (containing
about 20 ng of active conpound) with a 8appropr| ate tablet machine. 5
Conposition for Oral Adm nistration | n&r edi ent Anobunt Active conpound 1.0 g
Fumari ¢ ati4dFlgers-pengo-dinathyd Rlope-il d8 . 42cttrhydrivipyinyidingrcatbexylio adié (4gh - Bmohyiy-

par aben 0, Qpigi SEeAMU Al EchsSHYAEd £Om 2-( A FRBEAINERN)- L A0KG190L 1t £ tetranydro-
pyrimidine-5-carboxylic acid and 4,5-dimethoxy-2-methyl-phenylamine using the procedure of
Example 3, MS (M+H) = 400.

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

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

CHs
N__O
Y
0 NH pyBOP NH
o m
F

10 SCHEME O
(S)-4-(4-Fluoro-phenyl)-1-methyl-2-ox0-1,2,3 4-tetrahydro-pyrimidine-5-carboxylic acid (2,6-

dimethyl-quinolin-5-yl)-amide was prepared from 4-(4-fluoro-phenyl)-3-methyl-2-ox0-1,2,3 4-
tetrahydro-pyrimidine-5-carboxylic acid and 2,6-d imethyl-quinolin-5-ylamine using the procedure of
Example 3, MS (M+H) =405.
15
Example 6
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%




12.85 g Veegum K (Vanderbilt Co.) 1.0 g Flavoring 0.035 ml Colorings 0.5 ng
Distilled water gq.s. to 100 M The ingredients are mxed to forma
suspensi omof2or/me®k adm ni stration. 10Parenteral Fornul aCirmp2010/6088@i ent %
wt./wt. Active ingredient 0.25 g Sodium Chloride gs to nake isotonic Water
for injection 100 mM The active ingredj,ent is dissolved in a portion of
the water for injection. A sufficient ddantity of sodiumchloride is then
added wi t @rostirnellasgsademmake t he sol ution isot pAP®. The solution is nmade up
to wei ghtLagiosh the remai nder of the water for|V@p%ction, filtered thfough a
0. 2 m cr pPVipobrapeyrfdlidiner 15 and packaged ungép%sterile conditions.
Suppository Formulation Ingredient %w./wt. Active ingredient 1.0%
Pol yet hyl Biranggtdjanslarcdd@8®ined and granulated using a solvent such as methanol. The formulation is

then dried and formed into tablets (containing about 20 mg of active compound) with an appropriate

tablet machine.
5

Composition for Oral Administration
Ingredient Amount
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15¢
Propyl paraben 005¢g
Granulated sugar 255¢
Sorbitol (70% solution) 1285¢g
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml
The ingredients are mixed to form a suspension for oral administration.

10 Parenteral Formulation

Ingredient Y% wt./wt.
Active ingredient 025¢
Sodium Chloride 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




74. 5% Pol yet hyl ene gl ycol 4000 24.5% The ingredients are nelted together
and m xed on a steam bath, and poured into nolds containing 2.5 g total

wei ght . 290TBopiwado2For nul ati on I ngredi entsG ans Active eOFEPANAO6EB3IR WO
2011/ 012592PCT/ EP2010/ 060830 - 80 - Span 60 2 Tween 60 2 Mneral oil 5
Petrol atum 10 Met hyl paraben 0. 15 Prop%o _paraben 0.05 BHA (butyl ated
hydroxy anisole) 0.01 Water g.s. 100 | of the ingredients, except water,
are conbj fredo@dnd heated to about 60C with stiring. A sufficient quantity
of wat er| &wvecabdut 60C is then added with vigordus stirring to enulsilffy the
I ngr edi enkismerabnti wat er t hen added g.s. about 160 g.

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)
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Assay Di |l uent and TMB Substrate 30 Reagent Set used in the assay were
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optionally substituted heteroaryl; R2 is: optionally substituted phenyl;
150ptional |y substituted heteroaryl; or optionally substituted

C3_6cycl oabkyiyo1Rd2i s: hydrogen; C _6al kyl ; 20al kyl car b@ayE®kiplos0860

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

C _6al kyl; 25Ra is: hydrogen; C _6al kyl 3 hydr oxy- C _6al kyl ; Ci _6al koxy-C
i _6al kyl; 30hydroxy-C _6al koxy-C _6al k’f] . G _6al kylcarb onyl; WD

2011/ 0125€RRIMB EP2010/ 060830 - 84 - C _6al kyl sul fonyl -G _6al kyl ;

am nocar bonyl - G _6al kyl ; or hydroxy C _6al koxy- G _6al kyl; and Rb is:
5hydrogen; or G _6al kyl. 2. The conpound of claim11, wherein R3, R4 and R5
ar e hydr O%ﬁ'ls claimed is:

1. A compound of formula I:

R
5
or pharmaceutically acceptable salts thereof,
wherein:
misQorl;
nisOorl;
10 R'is:
substituted phenyl; or
optionally substituted heteroaryl;
R’ is:
optionally substituted phenyl;
15 optionally substituted heteroaryl; or
optionally substituted C;_cycloalkyl;
R’is
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;



10 3. The conpound according to either claiml1l or 2, wherein Ra. is nethyl.
4. The conpound according to any one of clainsl to 3, wherein Ro is

hydr ogen.w®.20flia239enpound accordi ng to any one of cl ai mMPCTiER2610/064380 ei n Rl
i s phenyl substituted one, 15 two or three tines, with a substituent or
substituents each independently selectgd from halo; Cl_ 6al kyl,

C _6al koxy; hal o-CG _6al kyl ; hal o- G _6alKoxy; C _6al kyl sul fonyl ;

G _6al kyl sul fanyl ; @alkdalpl-Sukikyhyl ; phenyl sul fonyl wherein t he phenyl
portion is opti 0”a|a|m)fno%é{9§1gl&%ﬁ‘<91 Wit h G _6al kyl; nitrile; hydroxy;

C _6al kykar bonyl ; am nocar 6al koxycar bonyI C _6al koxycar bony1- Cl1-
6al koxy; hydr oxycarlﬁéfﬁw €. ahl}ief?YOQy@EW—b@ﬁilyl -G _6al koxy

G _6al kyl am noggy.bonyl - G _6al koxy; Cl_ 20 6al koxy- Ci _6al koxy;

hydr oxg Ci _6al koxy; G _6al kyl am no- G _6al koxy;

Ci _6al Ryl sul fony-Ci Yérf&anﬁfxy, hydroxy- G _6al kyl ; C3_6cycl oal kyl -G _6al koxy;
am no; am no- G _6aldkydiy1 G _6al kenyl ; C _Bal kynyl nor phol i nyl ;

nmoi phol i nyl - G _6al kyl ; pi perazi nyl; piperidinyloxy;

ani nocar bonyl - G _6al koxy, hydr oxy G _6al koxy- G _6al kyl ;

C _6al koxyam nnte@)n_lﬁ(ﬂlhkyﬂdlanhyﬁwwnﬂ R6aldky lasehiym@gdnl _6al kyl; Cl1_

6al koxycar bonyl ami no-C i _6al kyl ; G _6al kyl car bonyl am no-C _6al kyl ;

C _6al kyl ani nocarbonyl; Cl1_ 25 6al koxycar bonyl G _6al kyl ;

G _6allRy| ani nobeichapyhd Gicodml kyditherGlairb @ lok ¥, lvakieinR® Gargﬁhg}lkyl ;

hydr oxycar bonyl -G _6al kyl; or nitro; a five- or six- nenbered heteroaryl
sel ected from pyrrolyl; pyrazolyl; triazolyl; oxazol yl; isoxazol yl;

thi azol yl4. i sollivicampduyd accbridlng(th ‘@mhgﬂbf claumaldtIOézwlheydm Romazdnbgedl nyl ;

pyridinyl; pyrimdinyl; pyrazinyl; pyridazinyl; or triazinyl, each
optionally substitut ed; or two adj acent substituents may form a

G _2al kyl £nedi Bhegompouhdhegording Kedn pheefetinglyto 43@heradn R Tis shanphrsplstingedane or di ng
to anXSOn@vo(Btr th?ée%'n@ lWltThg. stbstitfie LeuBstRlents %acﬂhﬁl@[yéndélﬁy%éc{ewf@ﬁll Wclt o,
three or four tines, preferably substituted one, two or three times,

with a suBbvk ?u@l#?%halgﬂb@llﬁylc hderCsallasy Gurtlefsalineh O labrgwyeE.f rom hal o:

G _6al kyl aiGsulfi@hm 1suﬁr&1ypwﬁarm§aale kMdni1 ;Jmloaqs%no&ﬁ& kd¥ttuteEvitibal d Kué#rlsul fonyl
nitrile; G _6al Koxy 6al hydr oxy- Ci _6al koxy; C 1 _6al kyl sul f onyl -

35 6al kox%}trﬁ%i}XﬂrWyc@Pm@%"rrW%/ SR PRS- BRORATRR R 61 e B Xy R-Ene di oxy,
C3 6cyc| o@lkkl; h@ro;@@dr&ﬁwhydrd&@caz&laﬂd’ @Jﬁaﬁ&gP@'lgélEﬁ%&wda%ﬂﬁ@ kR, el or a

L1 2280y S aPRoVE e L ey pyet iyt By ws i Fenton St 28R 1

each optlltiayrclanlxtzyc1 SRS G foyitledkyl-C, salkdxy; Iﬁmop@manﬁm@ccp@n&@g , @lignyl; one of
clainmsl to rein R._jis 2-methyl-5-(2- roxys et hoxy).-4-chl oro- phenyl .
5 “The conpBtalMERERPaL Fatur g h e P SRR L SR Mo Bheny)
substi t ut @dalbmg; Ctealbylo€ . & kogeminor salkyil; thhdraxﬁﬂbéalkylhmmmclmiky‘slﬁbsti tuents each
i ndependent,|

hydr oxy gfk )Y c rg!)rgf?alin?rg) él 68‘[&/1 8 Gaiﬁ}ﬁéalﬁyonylal%ﬁ;g alkg%pgl?ocarb t é d from
pyrroRyl ; sal.kOX}Wbetw&lyalkylt@u&llzsdﬂnyhocaltbwaiﬁh ylkyl; |C$@i&<abman1 aalkﬂlazol yl;

I sot hl azolll O’X éahJO ICaZé?lL}X or ni %\%ZQJSX{' meﬂlﬁ&g&){le'teﬁdawgelﬁ%rf ﬁ)){'{’ yl
pyrimdin égr azi ny pyridazinyl; or triazi ny eac t1o

subst i tut@fﬂaze tricg gl ez liy @@aquﬂetblawlxlhlsﬁhlgm&yu;shlefhazglybapashazeimlependent |y
sel ected §La0 dd ity 1 | R iny DY AFiRAK1, Cheh@Blid@MY substituted;

hydr oxy- C a6a m%f;yn y]égﬁ'll nyle;y]r n%@pﬁg my rlgiy- 91 ox%sucsll- eaI kyl .
15 9. Th@W%deﬁFw%@my@ﬁ)%a ?azalémlgneé}?éy etfha&)r%uz%y@e@lexsa or 8, wherein
R is3phenyl substituted one, two or three tinmes with a substituent or
substituents each |ndependently selected from G 6alkyl; G 6al koxy; hal o;
hydr oxy- C?'_Gal% S}mp‘&‘P acoprding to ggy oag of clajmpsy kP eyhardh %r‘éﬁli“wl SUBIBEI QRS r om
pyrrol yl ; twpythaz ot t}éhr,tnﬁd’slaﬁd pﬂer;ekablyrsmssndﬂtdawhe Wcﬁrltlﬁfhdinﬂéél witRyduBstitwdyd or

[ res i O G s BF s S BemoRy Dot S PR AR 6350 B G kot -

G _6al koxéyu;koi;yd[ @akylsﬂfonﬁlahlkﬂegyal caltiody- Gxéﬁlk@cy GalréayytG. Gﬂkox®a¢ kakylsuBGonBal, kyl ; or
hydr ox Cl 6al kox cor 8hy. one of
clai msr t8 8% hydoo 9(”O %éydmxﬁlclf y?aﬁnmo ﬁ %ﬂﬂb’ng?e (Y ed 6?’&%%31%%:6116\/\0 E{/)’r t hree

tines wnth a substituent or substi tuents each independently selected from
C _6al kyl ; C _6al koxy; hal o; hydroxy-C _6al koxy; or a five- or six-
menbered heteroaryl selected from pyrrolyl; pyrazolyl; triazolyl;
pyridinyl; pyrimdinyl; pyrazinyl; pyridazinyl; or triazinyl, each
optionally substituted one, two or three tines with a group or groups

i ndependently selected from oxo; G _ 6al kyl; C _6al koxy;

hydr oxy- C _6al kyl ; or hydroxy-C _6al koxy-C _6al kyl. 30 11. The conpound
accordl ng to ~any one of clalms 1 to 6 or 8 to 10 whereln RI |s phenyl

1 . " 4 o y" " e N T



35 pyrazol - 3-y1;

14(R) - 2- hydr oxy- 3- net hoxy- propy1l) - 5- net hyl - 1H pyrazol - 3-y1,;

44( R) - 2- hyanoxy1392met hoxy- propyl) - 3,5 -di oxo-4,5 -di hy #CoAEPRB10/060830
[1,2,4]triazin-2-yl; 6-o0x0-6H pyridazin-l-yl; 3-methyl-6- WO

2011/ 012592PCT/ EP2010/ 060830 - 86 - ox Q- 6H pyridazin-1 -yl;

6- 0x0- 1, 6-di hydr o- pyrazi n-2-y1; 2-nmethyl™-3 -o0xo0-2,3

- di hydr o- gyrfiveteor isi- sperpticyed haterpatyhselec®d Sonli pyriolylt pBragtittytdazolyBigyridinyl2, 4] triaz
in-2 -yl; ) X t hyl- 1H pyrazol -3
o5 2 R QY B g R PR RRI S Yy PR G- 1
,6-dihydropyr|da2|n 3 -yl; 6-o0xo0-1, 6-di hydro-pyridazin-3-yl; 2

- ((R) - 2- hydr oxpelom, 5@5@9@&&&3%}%@0&% P03, whereiIR MY AIQeRY 5 I(ziﬁvdlr&y4 y1;
2- 0X0- yrrolldln 1 i 0X0- 3, 4-di hydro- 2H pyrimdin-1-y;

-nethyg oetheyy)-dreerowhevli n- 1 -yl : 2-oxo- 2H pyridin-1 -yl :

6- met hoxy- pyri dazi n-3-y1; 2, 6- dioxo 3, 6-di hydro- 2prrinidin 1 -yl;

(2- hydroxy-ethyl)-6-o0x 0-1,6-di hydro- r|da2|n 3-

- met hy1- Hoxo. f[hewa?w@?f& Flr‘%&i"’r‘ily§“e‘§fp claimpsl. 19\ Papesk iy) 0 R ISH%?IW&W“W&&%) 6- OX
0- 1, 6- di hiys@dropthpytindawith Msustitydnt orniKituentSddeipmtidpd@ihtly selbcted/ from: C,ealkyl; C,.

4- ethyl di px0 d 0 4]triazin-2-

o oh pyr s PGy YRR RSy Sh e B T o BE. 5. (5

- met hyD- 2p}4azd]ybl¢mzélyl dpeadolﬁyddst(ﬂj-lt-thymlyn ishtiniazblyd;yhiadidzelytyekdiydzel$l; - (5

-nmet hyl1-2 .

- di hydr o- %X;?%‘ih iy 1 ﬁ‘mﬁ pyr‘m‘dT¥ R%?ﬂ%ﬁ @YyéaZ‘HYHOYQY‘%Z“}YyﬁaCh OBYTTR WO 10,

The conpommdwa(octhred timgs ¥ th agryuomeraps indqemshtlytsoleGediron8 okg Clialkywierein R i s
phenyl 15 h i fen with, O I . or at the

4-positi o%&?\ﬁ h§&¢1x?]§:rléﬁﬁeon& %d?%(gqﬁ i ;’rbd'\rém%og?]g% ag%g Oky}!dmxg)actl'@?{? yg position

with: C &8lvkoxy; hydroxy O__6a|koxy; or a five- or six- nmenbered
hetergaryl selected from pyrrolyl; pyrazolyl; triazolyl; pyridinyl;
yrlnldln% ,ﬁ{a2|nyl Eyrlda2|nyl or 20 tr|a2|nyl eaqh optlonally

substitut®d onkhe cpyppusdl of deasding foFmrongiof Haigis d o pr HvhefriBiRpS PhePEHNErt | v

sel ected (_ﬁrfeQWb oPthre tlﬁes_@ﬁﬁ g%lbstm@ni ar @A sKQXNs cally #liP¥ditehely, _s@EJ:tL‘(th‘rom @ qalkyl;
hydr oxy-Q 6a|kox¥ 6al ky 13. The compound accor % to_any one_of

clai msl t o dkew: &l §ydfoxy- %@#‘B‘Wn"fﬁlﬁVF §’f|§’ﬁe1ﬁ§f}lbe§i%‘§&e‘i°?ﬁm$ cted o’ HYHfélyl
2-posi ti Olb'yra\Monh maaaplhlyﬁ;dmlyabﬁ;mlaﬁaylbpﬁmyl @tyndaaﬁymornﬁmdyl Qdth\Wpiidhalyhy dr ogen;

met hoxy; or chl oro; - posi

Pyt o). et eRye ;b hreq gy Pl atcus 5 Boun meEPRIFHY seldare ) pros C.

4, 5- di met akdk ¢Halkdxy2 hirdxyt@zakox3- Kykdroxy-Cealkyl; Ciealkoxy-C,.salkyl; or hydroxy-C,.

2- nethyl 37 0x0-2, 3-di hydr o- pyri dazi n-4-y1; 2Hpyrazol -3-y1;

14(R) - 2- h/ 5?3&9” ﬂethoxy-propyl)-S-nethyl-1FprrazoI-3-y1;

4- ((R) - 2 hydr oxy-3 - 30

et hoxy- pyPpy i di h t

6- 0X0- 6H- 1{)03 ri (:;'}ahzel%?llglioci!l @gc%%rﬁi#gt AnX¥ é:& C():)i':ﬁg’flilll_‘_ éyg'%)r 3;.\2]?%% ER _ypilienyl substituted

6- 0x023, Geondi thrydr threpylmazwmh ‘<2su}v$1tuezt oreethiiuei@s. @Rloerp@:dﬁnthk@eqo@m dazlind4-y1) ;
4- et hyl y Py t

1209) - 5+ hy Ty S vt OB ke B 0 AR gt from: pyrely

2-et hyl - 3pyBeoly H@zdylhwmygyyrﬂ@g@ylnpﬁaz}qy} pyrldazmyl or triazinyl, each optionally

1-nmet hyl- &bQP&Qed]on@ b Bﬁ/tﬂlfeé’ﬁh’léé Wiz g?m;f) cﬁf%nouﬁs 19&%Benjeler§51‘§é15l~)(éﬁrfﬁ>np}$£d dazin-3-yl;
2- ((R) - 2- hydr oxy- 3- met hoxy- pr opy1) = 3- hydr o- pyridazin-4-y1l:
2- ox0- pyrqaﬁwli gi- q%mixsymydr%yzﬁlmlb&oe@yamay ﬁy@p%xﬁ@i-éﬁ@ﬂ‘ll mdin-1-y; 3-nmethyl-2-
0xo0- 2Bgpyridi n-1-yl; 2-oxo-2H pyridin-1-yl; 6-nethoxy-pyridazin-3-yl;

2, 6- d|oxo 3 6- dlhydro 2H WD 2011/ 012592PCT/ EP2010/ 06083Q, - 87 -

pyrini di ntl1 - ylhe empepdpryiing t4any pogfsleips itog ogF (R fr Bhgsp Raisphamh. yl; 1
-met hyl- ZS-uBs}tﬁrtéd, odie dbvhyldhﬁpﬁﬁlbs(i\blﬂrﬁsuyétlment or substituents each independently selected

(2-hydr ox I@Foxﬁ?g§ OFl\b/rlo) brgmg y%ﬁroxy ¢ ho dl’ 9 e%{ Igl%gflrlalz’]d% §X ]4 “methyl-

6- oxo- 6H-

4- et hyl - an&ﬂdlDXb4d4ﬁmﬂumyHﬂn23hﬂ&pﬁsﬂ]lﬁﬁ@gﬁheﬁ»&ﬂdmﬁhepﬁthy&434dﬁ
?néﬁ]?;?(r ! d}'ﬁapzolé’ﬁ ly 1 (gé 2. ﬁ“ﬁ C?X%% dneth%éﬂpr%ﬁlfy I;ngglaf !LIQ p§r|aZOY 5 'yl %é(lﬁezt hﬁﬁroxy 32 (3

met hyl - 5- 1@5h(pmtpm,p](l)2 SS0M@<02E- fj)lyyer}BH-{LQ 9!]1r1azm -2-yl; 6-0x0-6H-pyridazin-1-yl; 3-methyl-6-

2- met hyl - 3- oxo- 2, 3-di hydr o- pyri dazi n-4-y1l; or

1- net hyl 6- oxo-1, 6-di hydro-pyridin-3-yl. 14. The conpound according to any
one of clainms 1 to 4, wherein R is optionally substituted heteroaryl.



10 15. The conpound according to any one of clains 1 to 4 or 14, wherein
Rl is quinolinyl; isoquinolinyl; or indazolyl; each substituted once or

tw ce w twoaogroeg2or groups i ndependently sel ected frorCTEP2@al0kosBQ
hydroxy- G _6al kyl ; and oxo. 15 16. The conpound according to any one of
claims 1 to 15, wherein R2 is opt i onal I8¥3 substituted phenyl. 17.The
conmpound according to any one of clains 1 to 16, wherein R2 is phenyl
subst i t ut eg-Ghiseiderin-t-w; 6@xeil ShiitiwayezinZ2oy 1 1BmThe- -eowpgouditlydae poiddiimd-ybo any

one of clal iyl §. 910%54 5%%@'3?1 2 4']r§1az4n 5 'yP‘?f( Eﬁl%%iy 3 dRimdfenGRmpRuUnd of
Sl

claim1l1, wherein salid conpound | s

i's fromO to
3; rehylRF-pyRBOI- 3%91 %ﬂfﬁylF%“WOé’a?CﬁhY%%@ﬂﬁ@ﬁtyDyl msthylr@@fwdgfgﬁlhy%m 0;

G _6al kyl l@z_u@@l[yk%y@m%lgalfélpyn@alnky&pzhﬁb O:n{Aro B Kl@asyx frbpyBa-&losul fonyl S
G _6al kyl suI f any| nyl ;~ phenyl sul f ony wher el n the phenyl

portion i EhysEpidagin-G Y4 at%t)wrm idig- 1\)1/\Y1t %E éox‘eér‘téglwdmrﬁl%wr%dm thyel? SEgRyl-2-

G _6al kyl s@rpopyidin- B NOLATAROMin-1-G ﬁ%tﬂssaycyﬁmaiam;yl 2.6-diox0-3,6-dihydro-2 H-
C _6al koxycar honyl @C&Gal kox hydr oxycar bon

W01/ 0 1PEEHBETMERL b Gsasbe-oxogg o W{m%sé%?e%?%ﬁﬂet@ 2 %9 kgspydro-
G _6al kyl @mﬁm@c:ﬁr(bcmmlox@ -nfetbkopevpylH- oﬁ)al J&akydr&pyriiakik GXY:; 6- Sy IHopgyd4Z1n-

6al koxy; sul f y- ,..61lal koxy;

hydr oxy- d- y%%f@]ﬂ § %’ggfhéf%f’é%r [éz 485 é?/'w‘z’ ,'Oﬁl%lﬁ'é’ “ﬁ@é{ﬁkﬁ :

Ci _6allRenyibthylG-ox6aiHkyyniyidzin- hrplt phmﬂnyhyta metbylfihﬁbdhbﬂyj 4- ﬁhxcﬁrél-lZH}plytlmplilrpEy]aZi nyl ;
pi peri di nyl ¥ (5 arb Iko an. no

hydr oxy- tﬁé'séalllﬁetqyg%’loﬁ%g%%y%ﬁl 4@' %gxg/cda aarﬁn% yi(f ' 161%4 ?t%l

C _6al kyl @axcbbmlih&chvmmdih 364l kyl ; a 6a| kyI am nocar bonyI

G _6al koxycar bonyl G _6al kyl; G 6a| kyl am nocar bonyl - Ci 6a| kyl ;

C _6al kyl ani noG _6al kyl : hydr oxycarbonyl - G _6al kyl; or nitro; or two

adj acent ls%bstTltelsremp@mdrwmﬁmgm ay O1e ofzchllﬂkwllter@@dt%w% wherein R' is phenyl

hal o- %_ZQbhydt&pedl oxy, or a five- or six- nenbered heteroaryl selected
from pyrrolyl; pyrazolyl; triazolyl; oxazolyl; isoxazolyl; thiazolyl;

i sot hi azol yl ; a Hicddiosise yith: Coseligh a5ty © 10 oxazol i di nyl : pyri dinyl :
pyrimdinyl; pa\(ﬁr’éztlﬁa)ﬁh@mpm{ h&tﬁ@geﬁ%l Galﬁfxytdr'hﬁélalﬁw each optionally

substi t ut ed; each i ndependently is: hal o; C _6al kyl; C 6al koxy;

hal o- Gi _6al kyl ths Amgipgn i Qowoxsdzydr@ar%ﬂ%%ﬂyf Briye- BERpERrhesRATRa and

Rb are asscleewed fred: pynogl @yfazolyl taaz@ryd/pwldlﬁlyl pyﬁmmlyTwaglﬁﬁp@uﬁgh@i o€l aim 19,
e conpound accordin i ther

wher ei

't o i, caihmuperell REUREHS o Sgireh s 1 SO @i BERICHECor di ng
to any Oﬂﬁle@tfed frbrai axe; ,Qalky; @ lglkoMychydiony-RYalks1; direidi@x)G Akdxydr gtiyd. 20

et hoxy; or a five- or six- nenbered heteroaryl selected from pyrrolyl;
pyrazolyl; triazolyl; pyridinyl; pyrimdinyl; pyrazinyl; pyridazinyl; or

t ri azi nyl 13. eacthcophpandhdcyrdsmp sty ood efadlapmel, totowo 8 ar 12t Wwheeen Ri ivpbenyi t h a gr oup
or groups ulbg %pndently selected from oxo; C _6al kyl; G _6al koxy;

hydr oxy-d_ or hydroxy-C _6al koxy-C _6al kyl . 25 23. The conpound
accordbng to am;hedm@smcbn\&lﬂamwyll@ﬂ@ orPRmowherein p is 1 or 2. 24. The
conmpound accorgkﬂgga&ogtlmltﬁﬂpgm%@ﬁoq? ol—ghl{;] 8- 43, Wherein RHis fluoro. 25.

The conmpound of cl erein 30R67T S al o, nmethyl; or ethyl; R7 is
hydr ogen; at the 5-position with: methoxy; hydroxy-ethoxy; 5 methyl 1H- pyrazol 3-yl; 4-met yl

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-diox0-4,5-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-



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

di met hy 1-wolke112m143oeri azol - 3-y1; 2-net hyl - 3- oxo- 2, 3- di hy #coaPge10temssn- 4- y1;
2H- pyrazol - 3-y1; 1- 35
((R)-2-hydroxy-3-nethoxy-propyl)-S-ne[Q%;-lH-pyrazol-3-y1;
44(R) - 2- hydr oxy- 3 - net hoxy- propyl) -

3, 5- di oxopinBdietl fy} d2-byd@ekyfethyD; 4dxtorliadihyilr Rpyy tlazig 3 gk d-08#kybY ok et 2 tdihylicoy 1;

3-nmet hyl- §-0%0r i 20! 2 CTLEP2O 1 = 289 = PV dazl s | -yl;
6-oxo- 1. oL A et o gy ae’ neaty o PRI R RANBTI M i o AR ),
4- et hy1l-3k 5‘5@V103<§d14{“54»élidﬁlydfﬁ)éﬂﬂlll,z[“it,ﬂ%lm?ﬂk P anetlyyl-2-oya2H-pyridin-1-yl; 4-

14(S) - 2- hyelh Q%Ysxa-6iEy AN pp@@.mhyﬁs.F&amlzl;hm;oa@hm,?»dryéy.pyrimidm-1-yl; 2-
2-ethy|-3-oxo-2,3-d|h%droégyrlda2|n- -yl%' . o

1- et hy 1- BetBYS-(F-nepthyi-bpue-3Epyid iR A 3uihyl-3 @xerk & dhydrogiyRgraingt- Wy en sty 3-y1:
2-((R)-Z-QMQﬁggymﬁma@%mgxyypropyl)-3-oxo-2,3-dihydro- 5 pyridazin-4-y1,
2-oxo-pyrrolidin-1 -yl; 2,4-dioxo-3,4-di hydro-2Hpyrimdin-I1-y; 3

-met hyl- 2- oxo- 2Hpyri di n-1-y1; 2-oxo-2H pyridin-1-y1,;

6- met hoxyr4yr i TieZbipadmy dccordin@ tckn® e &, c@irfl iy dl Whedih RYi§ bpfiod a1y kulyslituted
(2-hydrox%&eth | ) - 6- oxo- 1, 6-di hydr o- pyri dazi n-3-y1,;

1- met hy 1- 2=6%0-1, 2- di hydr o- pyri di n- 3- y1;

(2- hydfoxy- 3- met hoxy- propyl) - 6- oxo- 1, 6- di hydr o- pyri dazi n- 3-y1,;

6- oxo- 6H pyridgzin-1-y1; 4-ethyl 3,5 -diox 0-4,5,:dihydre-3H [1

T Ay tr abne oo apkbY s Ron il ok 14 SR I B oxo- o1 10
pyri dazi nisdquinglinyl; 2+ mgaelyl; cach-s(iBtitutnd ohgelor Ryide-withoxgyou® or groups independently

"4~ di hydr i omti i Bl -yl thyl -5 - (5 -
nethyl-2-%¥§¥%E§%¢g%%%ﬂﬂﬁ@§%%CQ% fﬁ@?gg%oxo-z,S-dihydro-pyridazin-4-y1; or

1- met hyl- 6- oxo- 1, 6- di hydro-pyridin-3-yl.and R19 is hydrogen. wherein R6,
R8, RYsang Ri lTiarEmAsind Q&bﬁdﬁ‘lg td dhy Ch@b TRkl to 18 AvheRridPkPaL HRBEME s Rkituted
conposition conprising: 20(a)a p%arnaceutlcally acceptable carrier; and
(b)a conpddymd of claim1. 28. A nethod for treating arthritis, said nethod
conprising admnistering to a subject in need thereof an effective anount

of a conpound of any one of clains 1 to 26. 25 29. A nethod for treating a
pai n condl%io NI RSSPRRUBHAGOPE IR Yy 8?&1%&05‘1“95 ailh, W@{?ﬂl’gl% d%leheBSél Sypstityed grse g

pai n, dengrawicpaitRflu@s.enenstrual pain, central pain, pain due to burns,

m grai,ne or clyster headaches, nerve jury, neyritis, neuralgias,
ot somPngft-i cHimerdtf HEgane iy a5 SbfereimeyeaPriteten S SRS oGSt oo o

viral, parasitic or bacterial infection, post-traumatic injury, or pain

i at ith irritabl e bowel dr i.d et h [
i ni ot oh 1 ng. T BBy eEE A HeE hE B i P BB arount of a

conmpound of any one of clains 1 to 26. 5 30g& nethod for treating a
respiratory disorder selected fromchronic dbstructive pul nonary di sorder
(COPD), asthma, and bronchospasaa sai d met kO coRpri sing administering to a
subj ect in need thereof an effegtivejanou of | a conpound of any one of
clains 1 to 26. . ad f oN treatingNdi gbetes, said nethod
d 10Rt hereof an effective
amount of a conpound of any g claige 1 lto 26. 32. Use of the conpound
26 | e e of a medicanment for the
@mgt ory pain, surgica
pai n, visceral pain, dental pai prenmenst ™t pain,HpentraI pai n, pain due
to burns, mgraine or cluster 15 headaches, nerve injury, neuritis,
neur al gi ashergwi soni ng, ischemc injury, interstitial cystitis, cancer pain
viral pcparasitj terial infection, post-traumatic injury, or pain
assoc?gted mﬁﬂ%ﬁﬁﬁéfﬁg 1 e bowel syndrone. 33. Conpound according to
any one of theReRaRAR andR’ @eh fndependsetly w: iytmgtn bale; e slkybfC. s lk2gy:dhloghi ¢
obstruct i G\A&yghﬁlmmg{é@q Ic$ Q0GR COP Dby RetkiBe, FMARARN IS RAFMY1 PtIAE

i nvention as descri herern above
the phenyl portion is optionally substituted with C, ¢alkyl; nitrile; hydroxy; C; calkylcarbonyl;

aminocarbonyl; C salkoxycarbonyl; C;salkoxycarbonyl-C, salkoxy; hydroxycarbonyl;
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hydroxycarbonyl-C,_salkoxy; C;.salkylaminocarbonyl-C, salkoxy; Cysalkoxy-C;_salkoxy; hydroxy-C;.
salkoxy; Ciealkylamino-C,alkoxy; C,alkylsulfony-C, slalkoxy; hydroxy-Csalkyl; Cs.scycloalkyl-
Ci.salkoxy; amino; amino-C,.ealkyl; C, salkenyl; C, qalkynyl; morpholinyl; morpholinyl-C, calkyl;
piperazinyl; piperidinyloxy; aminocarbonyl-C.calkoxy; Ci.calkoxyamino-C;¢alkyl; hydroxy-C.
salkylamino-C, salkyl; C,salkoxycarbonylamino-C,_salkyl; C;galkylcarbonylamino-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;.
salkylenedioxy; halo-C;.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;

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

R*and R" are as recited in claim 1,3 and/or 4.

20. The compound of claim 19, wherein R”, R® and R" are hydrogen.

21. The compound according to either claim 19 or 20, wherein R® is: halo; or methyl.

22. The compound according to any one of claims 19 to 21, wherein R’ is: methoxy; 2-hydroxy-
ethoxy; 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; Ciealkyl; Ciealkoxy; hydroxy-Ci.ealkyl; or
hydroxy-Ci.salkoxy-Ci.salkyl.

23. The compound according to any one of claims 19 to 22, whereinp is 1 or 2.
24. The compound according to any one of claims 19 to 23, wherein R'! is fluoro.
25. The compound of claim 19, wherein

RC is: halo; methyl; or cthyl;

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)-
3,5-diox0-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 6-0x0-6H-pyridazin-1-yl; 3-methyl-6-oxo0-6H-
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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-
pyridazin-4-yl; 2-oxo-pyrrolidin-1-yl; 2 ,4-dioxo-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-dioxo0-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 3-methyl-2-ox0-2H-pyridin-1-yl; 4-methyl-6-oxo-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-2-0x0-2H-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.
26. The compound of claim 19, wherein said compound is of formula I11:
T
N O
RG \(
oo
N NH
O
R®
R®
11
R i

wherein R, R*, R” and R"" are as recited in claims 19.

27. A pharmaceutical composition comprising:
(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.

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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pain, viral, parasitic or bacterial infection, post-traumatic injury, or pain associated with irritable
bowel syndrome, said method comprising administering to a subject in need thereof an effective

amount of a compound of any one of claims 1 to 26.

30. A method for treating a respiratory disorder selected from chronic obstructive pulmonary
disorder (COPD), asthma, and bronchospasm, said method comprising administering to a subject in

need thereof an effective amount of a compound of any one of claims 1 to 26.

31. A method for treating diabetes, said method comprising administering to a subject in need

thereof an effective amount of a compound of any one of claims 1 to 26.

32.  Use of'the compound of any one of claims 1 to 26 in the manufacture of a
medicament for the treatment of a pain condition selected from inflammatory pain, surgical pain,
visceral pain, dental pain, premenstrual pain, central pain, pain due to burns, migraine or cluster
headaches, nerve injury, neuritis, neuralgias, poisoning, ischemic injury, interstitial cystitis, cancer
pain, viral, parasitic or bacterial infection, post-traumatic injury, or pain associated with irritable

bowel syndrome.

33. Compound according to any one of the claims 1 to 26 for use in the treatment of a

chronic obstructive pulmonary disorder (COPD), asthma, and bronchospasm.

34 The invention as described herein above.



