WO 2010/ 072605PCT/ EP2009/ 067054 Case 25091 DI HYDROPYRI DONE AM DES AS P2X7
MODULATORS Thi s invention pertains to conpounds useful for treatnment of

di seases woezonvEk@d Wi th P2X purinergic receptors, and momEpp@vismad arly to
P2X7 modul ators usable for treatnent of autoi mune and infl amratory

di seases. P2X purinergic receptors are ATP-activiated ionotropic receptors
havi ng seven subtypes. 5 The P2X7 receptor subtype (al so known as the P2Z
receptor) is g !igand-gat ed ion channel found on mast cells, peripheral
macr opha S hocytes, erythrocytes, fibroblasts and epi dermal

| anger hans cells. Activation of P2X7 receptor on such i mmune systemcells
results in release of interleukin-lbeta. (Solle et al., J. Biol. Chemstry
276, 125-132, (2001)). The P2X7 receptor is also found on mcroglia, Schwann
cells and astrocyt ®&dHNRRORYRIDONE AMIDES ASd2 2o ODIdtAFORSonnel | y- Roberts
et al., Br. J. Pharmacol. 151, 571-579 (2007)). Antagonists of P2X7 have
been showned to bl ock P2X7-nedi ated | L-1beta rel ease and P2X7-nedi at ed
cation f| ks (fSeodk@spegthindko conidfounds usPhid foraaimeni 40]is 88 -a8Béia(cA00iE) P2X M ce

| acki ng the. P2X7 receptor, show a |ack of_ inflanmatory and neuropathic

hyper sensl?l’crll\?f&%/fe?%}”twgcﬁﬁ‘&ﬁ?‘trﬁpalﬁﬁﬁaﬁfﬁ@rpr?&ﬁ P %FPTS %é{%ggé‘ieﬁmlﬁpp%t ., Pain

114, 386- A6infnd@ahd intRANfatdiS didakigs 15 believed to have a role in

|nflarmator% responses (Ferrari et al., J. Inmunol. 176, 3877-3883 (2006))
A

and in t h&2Xdne@nerginiccppipLs ae éﬁ@eﬂcwla@ﬁrlmrr@plpémqpf@ﬁdmm@ seyengubtypes.

P g T R ISR B b i T

receptor us may ates such as
r heunat oi fbuad dinmatti cglls, pstig@aal tﬂarcrdpthes,dymphasztes erafhtey s clitdeblamag artdi s,

asthma, chronic 20 obstructive i sease, ai

nypor -+ ecpusagH ARzt s B Rt Onapiv IR Y REPE bovel

di sease, giahehegeR0Hf ﬁfe@l'aﬁ'klﬁ lﬂbtﬁe(ﬁéﬂe B2 X7 Bduhahon-5278y2l 30 (dve1 ysef ul
for treatment of pain, including chronic pain, neuropathic pain, and pain

associ at elihg P hresenterriy alse Swiad 98 snigioglis Sgbwamagelly andasiaytesonshin iger e i s

accor QP”%e}’m@i r{é‘?x?‘oqlsfs Elg@&gg%ao%&%tet%?tm@ 15%29};’1{7@&10{551 1. Wzb@ﬁzpt ors,

25 i ncludi ng ant agon sts receptor, as well as a’ need f t hods of
treati ng Ansgasgsof ROfthdvie basn shndrndd mdfldcéchZXﬁenhedmed Iy b&2 XeleaFbhendr esent

i nventi on, i sfi t hese n S as ot he rovi des
conpounds %f%fnﬁgl Fﬁ%‘? Elfx &%Lfs etal, ’"o’r % {3-586:118 ?&@@@p&g fe salts
t her eof , bgh@thR P2IX7irsccPtd@khdky a Padk |0$ ln@a@ﬁnaloryaﬂd h&urORithi® Agddriensitibisy dot ut ed
aryl ; R2is: optionally substituted ar i onal I% substituted

het er oar yiechppiea! asdykarial stipruli (Ghessell gt %(b 1"894'4 11#2833653 Hy 90y X a sl kyl ;
15al kykcaphapyd Blvd a rd& 1neihﬁegﬁl¥1%f>b1%§%n§ésl@érran etal., J. Immunol. 176, 3877-3883
(2006)) and in the onset and persistence of chronic pain (Honore et al., J. Pharmacol. Ex.
Ther. 319, 1376-1385 (2006b)).

Modulators of the P2X7 receptor thus may have utility in the treatment of disease states such

as theumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic

20  obstructive pulmonary disease, airways hyper-responsiveness, septic shock,
glomerulonephritis, irritable bowel disease, diabetes and Crohn's disease. P2X7 modulators
may also be useful for treatment of pain, including chronic pain, neuropathic pain, and pain
associated inflammatory processes and degenerative conditions.
There is accordingly a need for compounds that act as modulators of P2X receptors,

25 including antagonists of P2X; receptor, as well as a need for methods of treating diseases,
conditions and disorders mediated by P2X; The present invention satisfies these needs as
well as others.

The invention provides compounds of the formula I:



R4 and R5 each independently is: hydrogen; O C _6al kyl; 20le is: hydrogen;
C _6al kyl; hydroxy-C _6al kyl; or C _6al koxy-CG _6al kyl ; or 25hydr oxy

C _6al koxwo 2@io/Badokyl ; and Rb is: hydrogen; or G _6al kyPCT/EREN09/067054

2010/ 072605PCT/ EP2009/ 067054 - 3 - The invention al so provi des and
pharmaceutical conpositions conprising_ihe conpounds, methods of using the
conpounds, and net hods of preparing the conpounds. Definitions Unless
otherwi se stated, the following terns usedrRin this Application, including
the 5 specification and clains, have the definitions given below It nust
be noted that, as used in the specifktcatj t he appended cl ai ns, the

singular forns "a", "an," and ﬁthe"|inc|¢de al referents unless the
context clearly dictates otherRn NLAl ’ ans the nonoval ent |inear or
branched saturated hydrocarbon ety|| consisting solely of carbon and

hydrogen atons, having fromone tg' twel ve rhon atons. "Lower 10 al kyl"
refers to an al kyl group of one to six &arbon atops, i.e. G -C6al kyl .
Exanpl es of al kyl groups include, but are not |limted to, nethyl, ethyl,
propyl , idpeepaccutiGalippeacpiablesalistberegf tert-butyl, pentyl, n-hexyl, octyl,
dodecyl , ?ngﬁhe i ke. "Al kenyl " neans a |inear nonoval ent hydrocarbon
radical of two to six carbon atons or a branched nonoval ent hydrocarbon
radi cal of thrmes@orki x carbon atons, containing at |east 15 one double
bond, S.g., ethegyl,‘propenyl, and the like. "A kynyl" neans a |i near
monovaPent hydt 8¢aFHon radical of two to six carbon atons or a branched
nonoval ent hyd{hgap@ﬁﬁnyaaggamapﬁyghree to six carbon atons, containing at
| east one triplg bond, e.g., ethynyl, propynyl, and the |ike. "Alkyl ene"
neans a |inearRs8turated di val ent hydrocarbon radical of one to six carbon
atoms 20 or a branched,sRiMpak&d) fiypal ent hydrocarbon radical of three to
six carbon atons, e.g., t hyl ene, "€t hyl ene, 2, 2-di net hyl et hyl ene,
propyl ene, 2-net hylqptiopatlyesnbstitited hétenceryl;pent yl ene, and the |ike. " Al koxy"
and "q kyl oxy™, which nﬁilbﬁ,used i nt erchangeably, mnmean a noiety of the
formuld - oR ~ wher ei RYET U kyl noi ety as defined herein. Exanples of
al koxy noi eti es inalydéyl;25 but are not limted to, nethoxy, ethoxy,
i sopropoxy, and, the Iike. "Al koxyal kyl" nmeans a noiety of the fornula
Ra- O Rb-, wher® ®a is alkyl and Rb is al kyl ene as defined herein. Exenplary
al koxyal kyl groupsﬂﬁmagﬁ@, by way of exanple, 2- nethoxyethyl
3- net hoxypropyl, 1-methyl-2-nethoxyethyl, 1-(2-nethoxyethyl)-3-
met hoxypropyl , and @-slylet hoxyet hyl ) - 3- met hoxypropyl . 30 "Al koxyal koxy"
means group of t foryula.-0-R-R wherein Ris alkylene and R is al koxy
as de#?ned herein.rm%ﬁI?ﬁEéX%gQQ(F" means a noiety of the formula -C(0)-R
wherein R is al kyl diooxgedrbosthiher ein. WO 2010/ 072605PCT/ EP2009/ 067054 - 4
"Al koxycar bony!l " neans. roup, of the formula -C(0)-R wherein R is al koxy
as defined heré?%?dRhﬂwaymgggﬁgﬁgbékal" means a group of the fornula
-R-C(0) - R wherei n Ryldfogahtorl ene and R is alkyl as defined herein. 5
"Al koxycar bonyl al kyl’" means a group of the fornula -R- C(0)-R wherein Ris
al kyl ene and R is Glklsxy as defined herein.

20 R®is:
hydrogen;
Ciealkyl;
hydroxy-C;alkyl; or
Cy¢alkoxy-C;.salkyl; or
25 hydroxy C;.ealkoxy- Ci.salkyl; and
R’ is:

hydrogen; or
C 1 _6alkyl.



" Al koxycar bonyl al koxy"means a group of the fornula -0-R-C(0)-R wherein R
is alkylene and R is al koxy as defined herein.
"Al kyl carworgloal7k@zy" neans a group of the for mJI a -0- R ECOEPR0IMbSEi n R i s
al kylene 10 and R is alkyl as defined herein. "Hydroxycarbonyl al koxy"
means a group of the fornula -0- R—C(O) wherein R is al kyl ene as defined
herein. "Al kyl am nocar bonyl al koxy" nmeans a group of the fornul a
-0-R-( O)Twememépmr®1d® and klyclrmaeeuand CRtnpmtlcaislcytnpasngiémmwommsei n. 15
"Di al kyl am_no mean formul a -0-R-C(0)-NR R
aner ot n ANFROS RN B BB iy Glord B B o
" Al kyl ani pofadikensy” means a group of the formula 0 R- NHR V\/nerel nRis
al kylene and R is al k as defined herein al kyl a | koxy" neans
a group oPNEHPRGIIGISY edethsef%f@wgmﬁ Bied lwhl%Aalletl%lhénfé % °R and R'
are aI !Sy| sp%élﬁ@ﬁfdnrh‘ﬁé chi%@'hﬁve th@‘ldgﬂﬂlﬁéﬂsf 'beldWal'ﬂﬁmét B BEMh&f astREd fror mul a
S02-R, wherein is al kyl as defined herein. "Al kyl sulfonyl al kyl means a
noi et y of the hEeCffmamn and tie agERd@ clyinerthe wingwler fRrms ‘@7afdey] ande thefidnaRidei s al kyl
as define ns a group of the formula
-0- R- S02- Igugv\%gérr%?t%uﬂe?ss}ﬁéag%t eﬁlg%l%hl% %?éﬁlefvgﬁgl kyl as defined herein.
" Am no rreaqdkyla mmneﬂly nm‘not/zklentflmemdr branbiRfd sandnecEhylrdR aghod ndictgansisting
|ndependen rd en or al k efined herein. "Am no thus includes
3 kyt am M aher R TB R b DRy PR e CBPABAOTS. Hythgen) and
"di al kgl agrkpo r&ﬁ&@%ﬁlﬁkﬂ@o@ ofdn8 tdAk BarBbk ¥oms, ATCNOCAKPOMKhmpFBNAKA Jr oup

of the fornula - Céﬁ(s) wherein Ris amno as defined 30 herein.

" Al koxyangtaeps inglads but are nettlymigrd toaethyly ethylaproRi, @@foﬁﬂeﬁéblﬁleSquder ogen
or al kyl I fi "Al kyl sul fanyl " means a noiety
of the fofr%p[dq 5’1 ﬁtﬁ I}(P{éxlyﬁ% g’?éiog y:&ﬁ&aﬁfege ined herein. WO
2010/ 07 26'09REIH'ER2H6 9/1D6a0behovalont hyld Awarboalirddydal ofm\a)rts SK @r@nmton&ﬁa wher ei n

i's amnho R i sal Ieneas erein. m noal kyl" i ncl udes
i nonet hPCHEi BT HOT: Ao p BB Tt B arh BisPRRPPIIS it HRE FiseC  The
am no |Bi &ie)ﬁo@ﬁle'b@ﬁ@l@%'éﬂ%nyl Eiﬂ)é)e@ﬁ dhnad ikt ed once or twice with alkyl to
pI’OVI de "al kyl am noal " yl am noal kyl " respectively.

" Al kyl ani nAdliYWlmeaﬂl&adae@rdé@n%‘ékﬁymm%m%trmw ORBYCHY ISBraarkeatdgyms or 2
t hyl
e GRSy U IRYANG e d eSS

N- net hyl Meehply:lbami recgtdﬂly;myl @mpynyieaﬂd tkeliké. Ami noal koxy means a group
-OR-R  wh i S amno | ene. as d herein, 10
VA oyt sl iy s DR ARl S S S ERF oS RMe S Rether ome 1 s
al kyl 28ndorR briugchby SUt@@RA doraledt Kydrocar¥ii rad@ea ob eityd ©xydayin atdihs, e.g.,

"car banyl al kyl " neans a group of the formula -ROC(0)- NR R’ ‘wherein Ris
al kyl ene BahYRne, cthvleagch?diaepdpbzisns. yrqpéflqay&@@@al%méﬁq@ylvutiélgnedef| ned
her ei n ngcembaRy! al koxy" means a group of the fornula -0-R-C(0)-
NR R mé%élfnéﬂﬁ I'S aF %/ene and R, R' each independently is hydrogen or
al kyl as d@konédlnﬁéaléylnxy" Mhl@hnyaydid«m@/ihtmgeaéﬂ}gmalpamoiettheftﬂlgrfcprmm

-0-R-R ei n i | k ne. as i ned herei.n., YAryl"
oane o oy S i 3 SO RS apb by B R S GBS I dR ffapad)

rmgo 25b|blg@’feIﬂﬁ’ll]Erﬁtlng(Qhﬁﬂe@lm&&%iﬂdﬁyglsbplﬂgm%y]-blﬁl ti'hEYike group can bg opg onal |y
substitute as | ne er el 0o any m)|e'g|e ugde ut are
not i mtedkenalkyhengsns aﬁ%wwgﬁr%xeaf%@ﬁaﬁtﬂ R Wlil%ﬁeﬁﬁ %ngﬂ

pent al GHYJ[I I@Eé-‘eis%ﬁhed I@féﬁﬁ“ EQ@H}MLHB/I alﬁiogcg}ﬁﬁyll %roﬁﬂ%tlﬁeﬁll(fenﬁﬂ\vg 6Pé’>lam le, 2

am nodi phenyl di phenyl sul phenyl g phenyl i sopr opyI i denyl,
benzodi oxm@apxyettimhﬁomaﬁlanmrop%elnmﬂxybiqurhoxybfém d)ﬁ%ﬂlmﬁlyqueﬂbﬁlh-iexam nyl,

benzoxazi a2|nyl benzopyrrolldlnyl,
benzonnrpﬁgﬁx%gragﬁé@ﬁ hé%lo yﬁWé%&ﬁ?ﬁégﬁgﬁ§LEdioxyphenyl, and the |ike,

i ncl udd ng“mamtyaadobcy Ihyaifs@@emgicﬁdhmnhulat-i)we-ﬂ’Mefeaolk,is dhgbndaidrRy iopt i onal | y
substitutg? % (ﬁ% .and "Aral kyl", which may be used interchangeably,
mean a ra 1 €Y'® Ra is an al kylene group and Rb is an aryl group
as defi ne@\@ﬁe@rbanylemgans anh&ebyl AV bin Sl C o (@ER3AnBR A ks aupﬁ%gméfﬁfeayl

3 (3-chl orophenyl)™-2-net hyl pentyl, and the I'iké are exanples of aryIaIkyI
"Aryl sul flmgin. means a group of the formula -S02-R wherein Ris aryl as
defined herein. "Aryloxy" means a group of the formula -0-R wherein Ris
aryl as defined herein. WD 2010/ 072605PCT/ EP2009/ 067054 - 6 - "Aral kyl oxy"
means a group of the fornmula -0-R-R' wherein Ris alkylene and R is aryl
as defined herein. "Carboxy" or "hydroxycarbonyl", which may be used

i nt erchangeably, mnmeans a group of the forrmula -C(0)-0H.



5 "Cyanoal kyl" " nmeans a noiety of the formula -R -R', where R is al kyl ene
as defined herein and R' is cyano or nitrile. "Cycloal kyl" neans a
nonoval erwo=atun7adoeéd car bocyclic noiety consisting of mpa@AEPREOETOFE] | C
rings. Preferred cycloal kyl are unsubstituted or substituted with al kyl.
Cycl oal kyl can optionally be substituted with one or nore substituents,
wherein each substituent is 10 i ndependently hydroxy, alkyl, al koxy, halo,
hal oal kyl “Alétoriwerbon!i fozisyd gnoiyp of the fordiudd (ORI wltsrein il ie slkopy hedalingé
speci fical g i ndi cat ed. Exanpl es of cycl oal kyl noieties include, but are
not |imt&d“ o, cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,
cycloheptykmymmﬂoﬂﬁﬂkwrhﬁwném@buﬂbﬂmemaﬁhﬂ@ﬂdQ«mpsamuﬁﬂiRdsémybh@akMEhyl)
derivatives thenf%f Cycl oal kyl al kyl " means a noiety of the fornula
-R-R', whéte!® q1§e%I1‘I€9Inene and R' is 15 cycloal kyl as defined herein.
" Cycl 09' KYAIRD é%onﬁ%%?@ nfi’ea% YR uBlor G0 ANt @(O?R%ﬁreﬂi\@% @lk?leﬁe b
al kyl ene and cycloal kyl as defined herein. "Heteroal kyl " nmeans an
al kyl radRc@wmagya%ﬁﬁh@dhh@HE|n wherein one, two or three hydrogen atons

consi sti g Spareopl S Gl ied LhhF b JAFRFLEERLCRE R R G AREHE 261 s

2), with MhHRumdmbsyanﬁﬁngjh&am the point of attachment of the heteroalkyl

radi cal i car,bon atom rein |e I Kk

Cye oal kyTAEESETR PRy PR Skt i a0 R biaadainiais KA e of her
hydr ogen, ar gyl is abkldefidChe@dhkyl , or cycl oal kyl al kyl ; and when nis 0, Rd
i s hydrogen, alkyl, cycloal kyl, or cycloal kyl al kyl, and when nis 1 or 2,
Rd is al kﬁydr@y@ﬂr@anmlkoxmnwéa@mula@lf meléynnularﬁ)ﬁoC(%QHaﬁhqn@ans

nonoal kyl am no. Representative exanples include, but are
not I|nyt%g%?&ﬂmgfﬁg%ﬁ%%§gthyl 3-h5droxypropy|, Z-Egdroxy- 1 -

hydr oxymet‘Alky&tningdcartibn3latkolry dmea@splrgmm of the foydnlax@PrRAC{Q)-BHR/Iwherein R is

3- hydr oxy I ro¥ hydr oxy- 1- met hyl pr opyl ,
2-aninoetﬁgwgf§néﬂiﬁ%%kgﬁ§ﬂe LlH%;fi‘?lylsulfonylethyl ami nosul f onyl met hyl
ani nogsl fﬂﬂﬁh?hhﬂﬁocaﬁi&hfl@ﬁt@k} ORAYAnR & @R Ip, of Bk AR Y L. S HNRORY (B VR |

nethylanlnos fonyl eth hyl am nosul f onyl propyl, and the I|ike.
HeteroarlﬁlalkYI?élﬁﬁgdg ﬁ%%c?félaﬂ@d@ﬁdqfﬁmé@'qu@ radical of 5 to 12 ring atons

et er oat ont LT PRGRy YRR o AT A QPR M B ER 868 B 7054

- 7 - renwsialkyhg ddfingd b¢roms being C, with the understanding that the

attachnmeng of the, het er oar on.an.a i.c ring. The
net or oary D RS ET o BEREERPY etBE RS 52 ey MBR R e s e
of heter oRryd RDArhikeBasi dRGhéettiBereiaut are not limted to, optionally
substituted imdazolyl, oxazolyl, isoxazol t hi azol yl , |soth|azolyl

oxadi azol VHkylsulfaryRdiesns poictpf st muarﬁigé&lw herdm Rds plikuiiy defings heptivny | |
furanyl , QRYS®,-RY u |

i soqui noI % QMkO K%{})a%lhns al.;%gfzegjt%d%epﬁ%%@% kb:’é:%zzgt ?\V:hg}gﬁlﬂ aeﬁeyﬁ Is%ﬁJer%
benzinidaz@ﬂyhsahyhﬁabﬁazbmyﬁn benzooxadi azol yl, benzot hi azol yl,

b h I |,
e Y T A L e

pteridBnyhuuzasbﬁgnhykﬁnazm@Mﬂyl di azepi nyl , 10 acrldlnyl and the like,

including partially hydrogenated derjvatives thereof ach o tlonally
subst i t ut eﬁgm NAEREEPLA PRI Rifhe fosmuiaiRE gdergin iy jand Resird e@%‘f?ﬁt S t he

formula - %e%? ﬁﬁ&fhs%eﬁﬁe@{héféﬁhenﬁnﬁfgjthﬁ 1nb1%d&eta?<¥8ﬁhﬂé (Rerd6ild srgdadier ei n.

Fbteroaryls means a group o formul a wherein Ris
het er oar yR’ laglkdéandqtéd oth§r iy duydiogen) anléf élakkalamlmwherm&ﬁsd R’ gedoh dkylt he

means a or SUSCRrohL sk R Sl PElOPESAIREFRT anfBLELARIA, V1 00

het er gar yheraia. defi ned herein. 20 The terns "hal 0" halogen and "halide"
whi ch nay be used |nterchan eab refer to a s bstltuent quoro chl or o,
br ono, Algwam%wa%%mrm Iﬁé émvf a DR-PK PREGH INYIrgsn htEH Be or
nor e hydr@g@gm,gﬁ(gggaiﬁﬁahaced with sane or different hal ogen. Exenplary
haloalkyls i nclude -CH2Cl1l, -CH2CF3, -CH2CC13, perf]luoroal kyl éﬁ;g., -CF3),
and t he | {Adkylsgénylianesas kojety pbthn SoraubaiS&t whasein s afkyt sndeinedi®reiher ei n' R
is a haloal kyl noiety as defined herein. An exenplary hal oal koxy is

di fl uoronet hoxy. "Heterocycl oam no” neans a saturated ring wherein at |east
one ring atomis N, NH or N-alkyl and the remaining ring atons form an

al kyl ene group. "Heterocyclyl" nmeans a nonoval ent saturated noiety,
consisting of one to three rings, 30 incorporating one, two, or three or
four heteroatons (chosen from nitrogen, oxygen or sulfur). The heterocyclyl
rlng may be optlonally substltuted as deflned hereln Exanpl es of

T . I L, L 1



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

al kyl ene and R is heterocyclyl as defined herein. "Het erocycl yl oxy"
means a rwoebw/wobeoshe forrmula - OR wherein R is heterocyeCylEPa®odefosned 10
herein. "Heterocyclyl al koxy" nmeans a noiety of the formula -OR R wherein R
is alkylene and R is heterocyclyl as dgfined herein. "Hydroxyal koxy" neans
a noiety of the fornmula -OR wherein R is hydroxyal kyl as defined herein. 15
"al koxy- hiniorylayK oxphs semns -R-Ripiheteyn Rfis ammofaod Rub alkyBRe % devﬂmed b¢minR i s

hyd | k kox def.i "
D ooty Shmi AR indi e e i SRR SR Bprop kTR AT R (oo
h%/d [ ﬁxy?I Tilyd. Jm ad&lfld meitthef ainthoalkyl" miyyl?hi’(@?sycahﬂe& badcd (ﬁ@‘&ickﬁ&lgl amg&utts a rTFIk elt y
0 e formua -R erein Ris a ene, . s rogen or a
and R' i SPIRYF oaégﬁrramﬁé@"defi i ialfykay S rr«sm% %arﬁ%lﬁﬂ?@!ﬂoﬁ‘!%’ y

" car boxyalkiylics rﬁ@rﬁﬂﬁmﬁloﬂ{e%ﬂ’ Iﬁ’éthﬁli'r%mfo@ﬂh?}‘ hﬁthyﬁn(lﬁ&)rolgfl é@@ﬁﬁrﬁm@eﬂlfd e@l'dkw ene

as defined herein.” "Hydrox carbony al means a group of the fornula
-0-R-C( O)ﬂlﬂhkwh'é?lélkﬁlamllil®ﬂ9’ll kipFlades ch@eﬂie miredndilex edimethymminocthyl,

"Hydr oxya I [ I rbonyl al kyl " means a

group of #ﬁ% or w§&8ﬁ%%ﬂ% X I&YF Iéore)e}r’\é'{fl amﬁec%ei s al kyl ene and may be

t he sanme 'Gtmiiohtkexyemicany kgthupx@RIK yWhcrdie &NiS aatincdrkiyR isrmbkyddng aadefiletdi ned

herein, substituted with one or nore, preferably one, two or three hydroxy

groups, pf%¥fded that the same carbon atom does not carry nore than one

hydroxy grQu sul 8580t ALV 8 n@i@gﬁf & fbﬂﬂﬁilMQ@US@M{ il R is |alk?l LRk to, 30

hydr oxynet h dr oxyet hyl ydr oxypropyl, 3-hydroxypropy

1- (hydr ox @%WKWa 1nethylpropyl 2- hydroxybutyl 3- hydr oxybut yl ,

4- hydr oxybut yl WOX Y hyl I

2.3 di hy dr%% catrg?rgfl(géygﬁ/(gllr ?\ﬁ‘ d@%@ 1%1kﬁ nﬁgﬂsf PEbup oﬂl’lg%&éﬁﬁeﬁa ¥t @(Idiy

2 (‘hydr oxNRﬂRt”hyﬂe)relﬁRhydkybey@amp& R" mhﬂﬂd@bﬁkﬁﬁ@ﬁ?@&fﬂﬁmﬁﬂﬂkﬂ&i%ﬂnw 9 -
Fydroxyc%gloalkyl means a cycl oal kyl noiety as defined herein wherein

one Three hydrogen atoms in the cycloal kyl radical have been

repl aged wﬂlﬂo@rﬂwyrau%yy’smeﬁfslatg@@ﬁ;oftlE’@eﬂhﬁﬁleneqtue) NRRPWSrdimRligide, but
are not limted t 3-, or 4-hydroxycycl ohexyl, and the like. 5 "Al koxy

hydr oxyal @Wlen% R'I"@'H‘?‘aﬁk}ndﬁpffé@ﬁ@ﬁb}l gy droggiherchonay defmed §e@in. nt er changeabl v,

v oxy and L PR MR Dy e e B bR Yl oy

al koxyal kalkynyl hudefend bepmss, for exanpl e, 2-hydroxy- 3- nethoxy propan 1l-yl
d the I} f t

"R L 6L o) AR mepan fen HT e R oduRh il enbsfok § T S yabbgen o

al kyl 20" Gaichaalematiaaips T&legf'}ﬂlgﬂ)@fcaﬁ Be of Al ubsBruddQ)y B dd hevdier ei n R

and R' each |ndependently rs hydr ogen or alkﬁh. "Carboxg' means_a_group of
the for miPsmresqioyy apictics inclug) b gerAad gmitse i 8hepygrepyhys Phawmantilnul a

- S02- NR d d gen or
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phenyl ", whmb@pbawyMhﬂwny@ﬂﬁéwkwphﬂwbuﬁhgﬂshﬁﬁmghybﬁmYM&mNbbQWDQNVMDd
phenyl , heter or hetero 0 t on

et i £ ut St AL Relbio A Phr ety F S ety e B P AR sy ke or
t wo substbetnu@mp@raﬁeﬁemne@bﬁronmn@zl I@yﬁmn@ylﬂio@aylkmbthyeyredle@phyﬂ}a,l kyl ,
heteroalkyL hydr oxyal dr.oxy,. al koxy, am no,

y hal o, .nitro,
acyl ami noSt BRIV RYAY %the3rkedrlr<19rhaﬁpﬁeaﬂrrﬁr33%q@9‘?éd AT cach
heteroal@@mgoﬁ%Jﬁnyéﬁgﬁhk&here R is hydrogen, alkyl, phenyl or
phenyl al kyl) f COOR (where n is an integer fron10 to 5 R and K
are |ndep§hﬁ ymﬁyﬁﬂdbéd\@ndaﬁkybeu&ﬁdﬂ@&h@%ﬁ@dﬁﬂg@ﬁfﬂ@dk@HiRcydmﬁalkyI

cycl oal kykal kyl n h nis
an int egeﬂr{al ‘ré)ér%ll%fépggé%p%d R %n%g%@&&rpeasr%n ependﬁ] %S’g%ﬂg&y%r a kyl,
and RaOam&mBﬂ,ﬂmeyb&@deaenﬂﬁﬁbﬂwnym2aaahwpmhﬂrmuhmdManﬁexah#wiof
cycl oal kyl , ¢y IoaIkyIaIkyI, phenyl or phenylalkyl). CErtain preferred
optlonal %@W ‘tuents for "aryl", phenyl", "heteroaryl" "cycloal kyl" or

" het er ocyedyikulfbiie hitdss @éﬂétﬁb oft'B@If&mu'l'ha\JS@%Jﬁ(Mhereﬁ'Ik@%YyI a8 YdRd IRpEiN0 and
al kyl sul fonyl . Mire preferred substituents are nethyl, fluoro, chloro,
tr|fIuoronﬁvhvv"ﬂﬁ@ﬁﬁhﬁ9mﬁ@H$%8H@%B«@H@Néﬁ@@URﬂ%ﬁyhﬂ(B@nﬂL@ﬁ@nng group”
means the group with the meaning conventionally associated with it in
synthetic organic chem stry, i.e., an atom or group displ aceabl e under
substitution reaction conditions. Exanples of |eaving groups include, but
are not limted to, hal ogen, al kane- or WD 2010/ 072605PCT/ EP2009/ 067054 -
10 - aryl enesul fonyl oxy, such as net hanesul f onyl oxy, ethanesul fonyl oxy,
t hi omet hyl , benzenesul f onyl oxy, tosyloxy, and thienyl oxy,
dihalophosphinoyloxy, optronally substrtuted benzyloxy, |sopropyloxy,
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10 "I nert organic solvent" or "inert solvent" neans the solvent is inert
under the conditions of the reaction being described in conjunction
t her ewi t woi2znmloaedong f or exanpl e, benzene, tol uene, acePCmiEPRINIBG7054
tetrahydrofuran, N, N-di nethylfornmam de, chloroform nethylene chloride or
di chl oronet hane, dichl oroethane, diethyl ether, ethyl acetate, acetone,

met hyl ethyl ketone, nethanol, ethanol,” propanol, isopropanol,
t ert - but ahoklkybixpkamas qgreumofiibs foamdlatO-Rke whckan RUnkiglsne petRfis egfl 20 t he
contrary, %ﬁe Egjvents used in the reactions of the present invention are
i nert sol% ﬁfg ﬁBharnaceutlcally accept abl e" neans that which is useful in
pr epar i ng“@arphar macigudie gairbepypadiith ay bdaded ifeigrageadly, ynad € gronpf thexi c,
and neith§r b|0|&9héally nor otherw se undesirable and includes that which
is accept QB1elarG Herinary as wel| as human 20 pharnaceutical use.

" Phar mgcewty,6aliky" a6Lem! ARbRuS&H thSiorflilad REOFPAHRE I(Tﬂ% fkyRab hsaddiay are
phar maceutical |y acceptabl e, "as defined herei’'n, and y possess the
desired plraginaadROgl eyaho aenifrdety of the parent conpound Such salts
i ncl ude: i £ S

e och ot hLAR SALLE LRGP DONOATE MBS UG5,
phosphori l@lcﬁﬂlcdmganﬂefelmedIcycklealkylrara‘ mrsn’mﬂmmd br sabgamed wath iatky/1. S@}bdioaﬁﬁylac etic
aci d, benzenesulfo i c acid, bepzoic, nﬁhorsulfo ic acid, citric acid,

et hanesul $83PEoBlkype s t?chQEP’EF OfgIP%’é RYSRISC VAT Sagt HOSHPEt AL d,
gl ut apc ﬁa&&nd@hm«}hfo&ya&kﬁ,almgr RAY, nﬁwan@l GnRsd, thondalRyldhey 8F hanesul f oni c

acid, lactic acid mal ei ¢ aC|d, mal i ¢ acid , mal oni ¢ acid, mandelic acid,
met hanes ulipbspilaging valessatheswise saesificall indgiedaFremales néexslgabini soiasics,

o O o BBl oL G511 BB AR BR cvttens,

sal ts f oraeldhavhien iraiudacy Ichmalb'nmsamramde(smmﬂienylt) deripaiventhereofipound either is

repl aced b al i , line earth ion,
o Pan o UL et oo e BB Brabou e s R Al nag os

with anp o&gﬁﬁu@qgﬁkﬁ@@dg@@mc base. Acceptabl e organi c bases incl ude
di et hanol am ne, ethangl am ne, N-nethyl gl ucam ne, triethanol am ne

t r omet haniGysloadadplkgre” meres @ gouppt e rf@mw%ﬂgarﬁi ovipaeia R s gHyirae aad Biisnum
hydr oxi de, pxkgde, potassium hydroxide, sodium carbonate and
sodiun1hy3?gghﬁz%n§ﬂ%ﬁ% %Feferred pharmaceutically acceptable salts are the
sal t s f or'thaderbalbyh’ acebs an aik:yldamw dy dfhnled hereinaehatein ué,pivoor thr@ach}(drogen
nethanesulfon C Cld |l ei ¢, acid sphori.c acid rt |c aci d

ot a0 sodtft et replipeLii A s RAE R g ReBiah FORh sl gotsutht
under gpoogr -DiRaL-NR"R, ragifl esgnq&é(m@reph@hmeg& el d 4 Boeepihlingers@hdisg i ncl ude
sol vent addition forms (solvates) or crystal forms (polynoi phs) as defined

herein, otﬁlaftth@p%t %féﬁéclamnaOB@ehﬁqemﬂ@hwaélcal ipihypeth ¢ CREDQr I Wirein R is
"protecti I I ctive
R R A R R U R S G
carried omhmﬂeﬂsnﬁnymywawylanﬁuﬁed(umpdoﬂbﬂabulamawhmveud)Beuﬂmdmnennean|ng

conventio ate nt het i r ai n processes
o "his | HoanteBRRREIS e Ll B B G TR NI et v

ni trogen @mdfaﬂdyldm&&gﬁﬂn@ta@mﬁmﬂfo@ﬁ@ﬁbalkﬂaﬁqhﬁ sredigik@ainmo. Mr&é@ﬁmﬂee t hg
terns "am no-protecti gr ou ni trogen protecting p" are use

i nter chan@@gwfﬁgs hedvis ﬁ%é‘FFdnqti‘f‘BWHtt‘b %W&g%ysﬁhgﬁé.hafdwwﬁgy %tlf]éﬁ‘iﬂ’é}i“ lto
protect tﬁ%&6&ﬁﬂ&ﬁﬁ&hﬁlP@R@ﬂ@mﬂﬁér?9ﬂ?§bﬁ§&&ﬁe&?ﬁ&&!%ﬂ%@ﬂ%&b&%l%XWthet'C
procedures I"ary ni'trogen ecting grouPs inclu but "are not
limted tdlh}’drr)mfhutbd,r?obﬂb@?y}{ 1 H@(ﬂéﬂmﬂ& ammozsbly @am)IHOMQMyZI oxycar bonyl 20

(car bobe

p- nltrobéé§%$%§$%§%é%EY$n %@@Eﬁﬁgﬁ§' ‘%ﬁﬁgﬁgﬁﬁﬁlmnm8“¥%ny?“ﬁzl The
artisan i met[hl;lEtrﬂmdsuLMﬂ}ﬂmkthy)N\maﬂmﬂahﬁn@slnthEylahg[ odthyfaatindsh Hoeasepdf andeheval
and for the ability to withstand the follow ng reactions. "Solvates" neans
solvent additions fornms that contain either stoichionmetric or non

st oi chi ongfditaMHMUS a%on%@c\h@ 3 blcﬁqfeera&l@m@g R§I$2 RAY Sroths e BC¥adiBnd Fap a
fixed nmolar 25 ratio of solvent nolecules in the crystalline solid state,

t hus f or nirARaEC Hag Gataning png, feo gu|thienting betpgptems selectsd froathe Q.0n fedhci s a
hydrate, when the solvent is alcohol, the solvate forned is an al cohol ate.
Hydrates are fornmed by the conbination of one or nore nol ecul es of water

wi th one of the substances in which the water retains its nol ecular state
as H20, such conbination being able to formone or nore hydrate. 30

"Subj ect” neans nmanmmal s and non-manmal s. Mammal s neans any nenber of the
manmal i a cl ass including, but not limted to, humans; non-human pri mates
such as chlnpanzees and ot her apes and naney spe0|es farn1an|nals such as
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The terns "those defined above" and "those defined herein" when referring
to a variable incorporates by reference the broad definition of the

vari abl e we 208ld72@8 preferred, nore 20 preferred and NMOPCTMPRI0LI06TA4
definitions, if any. "Treating” or "treatnent" of a disease state includes:
(i) preventing the disease state, i.e. gausing the clinical synptons of the
di sease state not to develop in a subject that may be exposed to or

pr edi sposwthaining tieg dpwehsiag St with thdundeyteding that (hetattestpani peioeofdhe di spl ay
synptons of the 25di sease st ate,. i) iphibiting the disease state, i.e.

7 r st 1 ng RIS EERERTE B fumaleglr AN PREl BT R RS ot o o
(1i1) rel dubviito@dtahgefihicd dagt. Ekahples of heteroarglatiSictigh ihelugQ bar are 86t Ipeitsdaoent

regression of the disease state or jts clinical synmptons. 30 The terns
"treati ng@p,tloneﬁ»m%tfwe-lm i %’?@P‘YLQSO’W%YL f%@fzefy}’ﬂw&l%%%ﬁ frrlyh

reacti gn RANSoRAHlAGIL (ki N ABieRll, MRDRaly e TGRRYIS HARRT - ARBI. AP, ©

L
conditions to pfoduce fhe indicated and/or the desired pro t Should
be appr echyatzsdylt pratmmitdnequiselatyl.aspawimobnylpbavdefved, hcheothnohaat.ed and/ or t he

desired n ril |t directly f

2010/ 072008 FERBYs e BEF Ao bR el B S (R Bl e ver e
initiall ybendotthdiaizolgl, beiidopyrenypindbigl, asvéndotyl s lylntrieringld jaihesalingl, ptirisyl.e
produced in th i xt.ure. whic |tji.matel y | eads to the fornmation of the
ol cat ectier vt AT car PRt DR s Set e AR Sy Trel 5 1
gener ab, IRRMPIRNGE Bk iLIMERLpdriallyiyRirdNRRAtES 8drivallvdsshdiasreshcR Bp ASFRENOMIM

v.4.0, a Beilstein Institute conputerized systemfor the generation of
| UPAC systubpiiftiicd. nomencl ature. Chemical structures shown herein were

d i I ! " i 2 L i b y
Bxygen sul Foranats b e R Sl repn YRR EaY R RRRYACRRARE AR SR yger oon
presence afd K ihyderogrghasate@inediidreiss 1 ndi cat ed ot herwi se. Were a 10

ni trogen-gont ai nj ng heteroaryl ri i.s sho ith an n val ency on a

o trogen ditpalsoR pretronenr e Rt i Oal e Sl Bt & ehed

het er 9ar yheréihng, such vari abl es may be bound or joined to the open val ency
nitrogen. \Wiere a chiral center exists in a structure but no specific

st er eocheH&ePyyloxy sHeH arwpunr ofdhe formpla -Odh mdercinBinhe¢rasyl smsfisehssoci at ed
with the ghiral center are enconpassed by the structure. Were a structure
shown herern may exist in 15 nultiple tautoneric fornms, all such tautoners
ar e enconfiksgedralhyloxiemsansuciroupeof thd forpatae OtB-Ranwhepib Riis allkylens andd'ng i f i ed
herein arge . incoypo t?efg herein by reference in their entirety. Conpounds of
t he Invenl?eit?fﬂary{rgﬁedesﬂ B¥¥Bn provi des conpounds of the formiia I: 20 | or

phar mageutrhe@irhy ke eHailpeR” all helideharigioh maybe ugidiitefohbubee@bl9  refer tda i s O or
1; 25R1 is optionally substituted aryl; R2 1s: optionally substituted aryl;
opt i onal | $pbstifBettifligoeghlpie: Biogigs 91iodo” 14 - C3_6cycloal kyl; or CL_6 al kyl;
R3 is: “Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been replaced
with same or different halogen. Exemplary haloalkyls include —-CHCI,
—CH,CF3, —CH,CCls, perfluoroalkyl (e.g., —CF3), and the like.
25 “Haloalkoxy” means a moiety of the formula —OR, wherein R is a haloalkyl moiety as
defined herein. An exemplary haloalkoxy is difluoromethoxy.
“Heterocycloamino” means a saturated ring wherein at least one ring atom is N, NH or N-
alkyl and the remaining ring atoms form an alkylene group.
“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three rings,
30 incorporating one, two, or three or four heteroatoms (chosen from nitrogen, oxygen or sulfur).
The heterocyclyl ring may be optionally substituted as defined herein. Examples of
heterocyclyl moieties include, but are not limited to, optionally substituted piperidinyl,

piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,



hydr ogen; 5C _6al kyl ; al kyl carbonyl al kyl ; or al koxycarbonyl al kyl ; R4 and R5
each independently is: hydrogen; or 10C _6al kyl; le is: hydrogen;

C _6al kylwolhydvwozepsCi _6al kyl ; or 15C 1 6al ko xy-C _6al P¢T/EPRe0oyTSOXY

C _6al koxy- G _6alkyl; and Rb is: hydrogen; or G _6alkyl. 20 In certain
enbodi ments of formula |, R3, R4 and R5,are hydrogen. In certain

enbodi nents of formula I, R3, R4, RS an% | e are hydrogen. In certain

enmbodi meningdablidioykpyadinyl, pryncbtzmyl prrimatingi exaeeHsielilneeragolafinflonenphalinyl, n is
0. In certain or oge 25 rtaln
erbodi mert R ERYr AT Ry, QG Rl an o SRR D b HILT {or mul a
I, RS is thydiagehdinkibeebihadzolidginhobkénresiosylidinyt, aiipdkauly], ti¥ahydrofyedl; ogen. I n
certain e i men of foarmula |, Rb is hydraogen. ertajn enbodi nents of
formula 19 FS%OP%W ’ttFtéar]Pé(Fhf(\}’Y‘é‘Gﬁls hl%@%olwgﬁ@fﬁmogﬁéoliw?%ﬁt@f@% embodi nent s
of forgul ﬁlalmoljrﬁ;oh'nZIS th?c%qlﬁﬂéﬁdyy dﬂ%ﬁ&dduﬂio?iﬁyl%%?rah}d%hmﬁd?ﬁl?ﬁ or four
tinmes, and pre ly su st|tute one, two or three tines,

substi t uetstralprdrisedysnalinple mdthedikh i ndependent |y sel ect ed from haI 0;

-2 9y s e AN gl PR i o

2010/ 072605R6FYcEPA00A MG RORM. - 15 - wherein the phenyl portion is

optional |, subst uted with C_6a trile; h
o8l kyl car BTTPMPHO CHHBORPITE LB ARy 1R Belerdcyctyl as defined
G _6alikoxyganbonyl - C1_6al koxy; Cl1_ 6al kyl car bonyl G _6al koxy;

hydr oxycar bonyl ;  hydr oxycar bonyl -G _6al kOXY

6al kyl ani féterpexshylkary Bacarosyioiaty oFAe kausoy ac@FGEI wlasgin Rhig atadape end Rbial koxy:
G _6al kox oxy; G _6al kyl am no- G _6al koxy;

Cl_6al kyl%etﬁ r?&%ﬂﬁ?é%@ﬂggﬂfgl sul fonani do; hydroxy- G _6al kyl ;

C3_6cycl odljdydxy@ikospll ey a naoretgof therfomosl CHOR ahleneli Rﬁ‘sjh_)ﬁiacbmmyl 3s detined

6al kynyl ; morphol i nyl; nmorpholinyl-C _6al kyl ; piperazinyl; piperidinyloxy;
ami nocar bB?YP G _6al koxy; hydroxy G _6al koxy- CL_6al kyl

Cl 6a|IKOX%ﬁ£6x9%y@Qx?zﬂﬁdﬁW” mdanels %YetyQ)ﬂth@ &kl A0 R Qheﬁ@itkyi hydroxyalkgl

di (hydroxy-Q _6al kyl') am no- C1_6al kyl ; Cl_6al koxycar bonyl am no- C1-

6al kyl : CndgaTikgikesy BolfinghheiBng 6al kyI G _6al kyl ani nocar bonyl ;

Ea) Ko bO bl S 03 e PR R Rl gty

adj acent =dbRtis hydeortyslkyhys de(ﬁnndheré]ﬁ4al kyl ene, Ci _2al kyl enedi oxy or

hal o- G _2, | en ,,certaln enb rnula 1., Rl s phenyl
oot | ona PSSRl BERh 2 PafE Rt i Toah e Ji-NA R it R abieBr
subst Rput Rds BREogdn8? alkyl tahll ®E i$ hyRSxyalidyl & c&ﬁﬁbtbﬁérélhuent or substituents
each |ndependent sel ected from halo; G _6al ky G 6al kox

hal o- G _eaiydyexycaaperlakyls ar l@@;apxy@&yléa}em asgm%ﬁ@ ef@@ﬂ@aﬁkﬁ%@ﬂmﬂre;
Cl_6al kylﬁﬁ ilk?é‘ﬁe as%ﬁﬂidl%‘r‘&ﬁony' wherein the phenyl portion is optionally
substitute ; nitrile; hydroxy; Cl_ 6al kyl carbonyl;

am nocar b&ﬁvydroxy@arbeaylklb&mé androny grou@of 6ul fkaoxyle 0 Hoa(0)-CH \ﬂazirdami&/ls 20

hydr oxycar car bonyl - G _6al koxy;
Cl_6al kyl 4 RSP %rdr%}olﬂﬁf&%‘ N6al koxy: CL_ 6al koxy-G _6al koxy:
hydr ogy- Oruﬁia(bﬂs@bkylox%arﬁﬂiyﬂ@ﬂk}a'nmmy@o _@ﬂkck@&éyrbo@ﬂalﬁﬁl' h}éhﬁdﬁ gmmlyoﬁhe

6lal koxy;  hydroxy- G 6al k 6cycl oal k Cl 6al kox am
ani no- C1 @&PRIWR%O)@R@%lWhGT@ eg.‘éﬁ(s; ¥enﬁ@p DR g,l}e same of different.

mor phol i nytly @%@gkyﬂqean@aﬁ)ﬁfk?lzﬁqﬂﬁ&y asmeﬁﬁéd et | P8Mituted with one or more,
am nocar bonyl koxy; droxy "Cl_6al koxy- C1_6al kyl

C _6al koxyaferably @ic, 6ad mythreezsdﬂ@yﬂ groxaps, Orovédedkiyat i &ameéarb@alakw does not

Cl_6al k |

C-oal Koy BOMNATRR o RBIK Befthien ML ERIRIAL AT I ot o

ar :)o nyD- Ql%(ﬁ@?{ylﬂédthy,l %]E.L(ﬁai}kﬂiyam}r}fif(ﬁyp_ﬁ@?zkylhydfmgipmp?ﬂﬁ &r(]bpm%iw@thﬁ)al-kyl or
nittro, or a en Su e S r a edl Ox r

hal o- G _2%f lpéqﬂeﬁ%owmw utaLéﬁaf X@Hﬁ%ﬁ“ﬁﬂ@!ﬁ@%ﬁtﬁf g#r%{“&ﬂ?xyp 7 phenyl
subst i t ut @aireRe:- hw@xyrhé}ﬁﬁ@thglr 2BaHRydrb eyl 3U-amddRkehyiaRly substituted

one, two or three tines a substituent or siubstituents each

i ndependetthyraemsdydd-hydmymrondr o; chl oro; brono; iodo: methyl: ethyl:
met hoxy; ethoxy; trifluoronethyl; difluoronethoxy; trifluoronethoxy;

met hanesul f onyl ; net hanesul fanyl; net hanesul finyl; tol uenesul fonyl;
nitrile; acetyl; am nocarbonyl; nethoxycarbonyl;




WO 2010/ 072605PCT/ EP2009/ 067054 - 16 - net hoxycar bonyl nmet hoxy; carboxy;
hydr oxycar bonyl net hoxy; net hyl am nocar bonyl net hoxy; net hoxyet hoxy;

hydr oxyetwoxyio/aredoRy| ami noet hoxy; met hanesul f onyl pr opyl exy/EPR§od063054rEt Dyl ;
hydr oxyet hyl ; cycl opropyl met hoxy; am no; or nitro; norpholinyl;

N, N—dlnethylanlnocarbonylnethoxy, boc- pépera2|nyl N(2- 5

met hoxyet hyl ) - N-nethylanlnonethyl N, N-dlnethylanlnonethyl am nonet hyl ;
bocani non‘f‘lﬂmcbxmmlhglky;l Antyonsyd Q{ﬁm@@ém@ydty as defined herein wherein one, two or three

N, N-di - drox eth hol i.n

> hydr oxy A RUTRL s B RO el P SR S GTYY b vy e
tert-but ORMﬁr@érebtaﬁyé eiipyds;indiady; bt it lliadited ag, 2 bDJ‘t)ledﬂ()’)lypycﬂohin@m{lhd

i sopropyl ; {droxycarbonylnethyl; hydr oxypr opoxy; or two adj acent
substltueﬁF§>ﬁay form 10 net hyl enedi oxy, ethyl enedi oxy or

di f1 Uogonﬁlﬁbﬁ)ﬁﬁ’ﬁﬁj& bkgrl”l aﬁidc‘ﬁfldrék}nalﬁmgéy["e%ﬁh%ayf&rdiw ﬁ‘ltérehaﬁgea!bﬁy phenyl
substituted one, ee or four ti'mes, and preéefera substituted one,
two or t th@StahrafB@I asdafincdiheyaivghdtivsubstitoted stlbast pnwmlshxeé@*y qndcé ppestdent | y

?] g : gc'toed(s&{ gg&‘gl, ?189(3, Aﬁﬂ?&?’ gﬁ(ilrp Ug@l&’%ﬂfhox? &H< g\é Oxy biencggmgss for

hydr oxy- @xaﬁ@ndmwdm@y 361abtﬂ0yk§splﬂobany4yl @it tha Sikéal koxy; hydroxy- G _6a| kyl ;
hydr oxy- G . 6a) kyl a G 2al k dIO or ¢yl oal kyl G 6al koxy. In
ot n evRRRRaHE G Pt g o e E T CERREE b it Rk KT Y e e
or foyp t&ﬁﬁ%ukﬁaghﬂ%ﬁQ%&@Qng&qmgnltuted one, two or three tines, with a
substituent or substituents each |ndependently sel ected from quoro

chl oro; bﬂﬁﬁﬁﬂmﬁﬁﬁﬁmnﬁﬁgﬁwpOfﬁﬁﬁynnmﬁéQﬁKQ&¢“§RhWhVEm2§aﬁdﬁfFﬂﬁronethyI
di f 1 uor ong: nitrile; methoxyethoxy; hydroxyethoxy,
hydroxyne&hgﬁ%aﬁuﬁﬁ§§§ﬂ$ (ﬁgﬁ%droxypropoxy, met hyl enedi oxy; or

et hyl enedi(Gxboxyl’ meama:gnnp efnhecrhrnmm-@ 6(OFOHmul a |, Rl is phenyl

substi t ut e two positio al k and substituted one
or tvo. add PHEe Otmﬁ@%ﬁW%ﬂE% s N phdeton Ak geh
|ndepqsdemgﬁymggﬁ%fggﬂhééﬁqka igl.o; G _6al kyl; G _6al koxy; hal o-C _6al kyl ;
hal o- G _6al al k Isulfonyl n|tr|Ie G 6alkox¥ G _6al koxy;

<

hydr oxy- domk@pkléswbsf@teé anﬁﬁdrlaﬁww@mon wih Kexy'; PRl ogteeaar@al ky! ;

hydr oxy- G e a edio Y, y. In
certain end gghlﬁzn? ? %?er?cg %I E{QIA hefl /9#’1 M%lgpﬁlf ggt%%ta %ﬁy&(ﬂeﬁﬁ%%%

posi tion &hicba dmlonalbmibsuwsd utdﬂpmiembevmln omono fa;dd;ubstmrmts pueﬁam@olmpmd”uora

substltuent 0 t| ts eq 30 AT d ected fr

G _6al kyl ™ E’%gf\l 3%&? ﬁQafWa gl %@y‘léﬁﬁyiglﬁﬁ?m L g’i%‘ﬁng Ut onyl ;
nitribe; 1@1Q,61adrd<@yahoqlxcﬁai}k@Pkysxy,raytdﬁ@wylgﬂnn@aﬂn@@cqu@ﬁn&aUkwkﬂuinﬁrww| Cl-
6al koxy; %droxy 6al k W@% roxy- G _6al am no; C 2a|ky|ened|oxy or
C3_6cycl oled yheter of@%ﬁ@d%b{t%@ﬁ%b@re@m@hy L phepylon
certain %chR’f) IIOOR (bhorbth il # ARGEYKof RSS! R ubfdy tage or three
times wt subs tuents Bach i ndependent |y “sel ected from fluoro; chloro;
br ono; nelmbyﬂend@iﬂlymlydro@ai by, eeltdhmsmydﬂig&h WOdyO R E10SIKYL, cyBRsANeiIRfINOXY;

hydr oxyet hoxy; hydroxynet hyl; hydroxyeth hydr oxypr opoxy; met hyl enedi oxy;
or et hyl eptedylootypherbyldliyly er t—(ﬁRl RéD}bG@NWﬁi’iwbéreﬁlos A ndeger fr&h O to SpRemnyd
substituted two or three tines with substltuents each i ndependently

sel ec8d RY emtinddpaiaicotly hydrogan; orbtkyhand Rétahy RD aea)dldﬁpeﬂdemw ofleaciceth¢rai n

nbodi ment s, of f la | Rl titut d t
Chree 1 nidriger b Tsanianodsnt SubNEL oRRub Rt Beallafyln deantnst sel ect ed
from fl U@Jt@nalcshbgruﬁbnts%pwyr SV "h@cteﬂwyl" 'ré?&l'aﬁlkyl" ot Y¥ayclyl" include

trlfluoronethg di fl uoromet hoxy; nitril 10 et hoxyet hoxy; hydr oxyet hoxy;
hydr oxy meallyll halpyhalagisyb by, Cdanw@ll@pamé@yw@@ﬂfﬁ@yéy Mqrp pedirredi SHOSYMSHE ment s
of fornmul Y0 oSis e h net hyl or
hal o, andﬁéhﬁwgﬁghg ?ﬁgd%stltu%% H %gmg$ %&%ﬂ%?%g@ﬁﬁ?%kggﬁf@

subst BOueflicaving gulupt ntcaenths gfmp hv1ihrtdepealdaglcdry/e1$tejnehy mocfmtedrmmhuar o,

chl oro; brono:. neth

. et .' th fl t hox
met hoxyet N8 hcﬂ?ﬁ?%%@ 1 F éﬁgg ]Mﬁ§aﬁ u%%%nennﬁg¥ramuOn

hydr oxypr @@@itins. nE;téiwl@rtfﬂﬂéaamg gr@lps@ﬁdlﬁ/deeﬂlﬁd&@w hnhtad@@mta@lgal amdpdigrent s of
formula I, RL is phenyl substituted at the two position with nethyl, and

addltlonally substituted one or two tines tinmes with a substituent or
substituents each independently selected from fluoro; chloro; brono;

met hyl ; ethyl; methoxy; ethoxy; difluoronethoxy; nethoxyethoxy;

hydr oxyet hoxy; hydroxynet hyl; hydroxyethyl; 20 hydroxypropoxy;

met hyl enedi oxy; or ethyl enedioxy. In certain enbodinments of formula I, Rl
is: 2-bronp-4,5-di net hoxy-phenyl; 2-brono-4- chl oro-5-nethoxy-phenyl;

2 bronD 4- quoro 5 nethoxy phenyl 2,4-dichloro-5-nethoxyphenyl;

o - T I T ~



- 18 - 4,5-di net hoxy-phenyl; 2-fl uoro-4-chloro-5-nmethoxy-phenyl;

2- br ono- 4- net hoxycar bonyl1-5- net hoxy- phenyl; 6- brono-benzo [1 , 3] di ox0l-5
-yl 2-brwonet/okdosro -5 - (2- hydroxyet ho xy)- phenyl;  PCI/EP2009/067054

2- br ono- 4-di f | uor onet hoxy- 5- net hoxy- phenyl ; 5-net hoxy- 4- net hyl - phenyl ;

2- br ono- 4- chl or o- 5- ( 2- et hyl am no- eth04r - phenyl; 2-brono- 5

4- cyano- 5- net hyl - phenyl ; 2-fl uor o- 4- net hyl - 5- met hoxy- phenyl ;

2- br ono- %Whhcﬂw%yl%esn}dhm@myhaneﬁﬂﬁ@eylhwyt@nmtfhwlephén'gmethyl

2- br ono- 4 chl o anesu

3-
- br onp- 52 errr%?nr%g( yonxfOC(yéP%yq%)m %nc{/%éelnﬁ &)ﬁ c? lrl)ag Rwlpnoy?&/xy, optionally substituted
5- nethane&n&ibmyxx@ﬂﬁgkhyxyynhgnywmhehke
2- brono-4-chl oro-5- (1- hy droxy hyl ) - phenyl ; 2-
f1 uor o- 5- (MOW%IPBWFIB ech eﬁégtﬁlytpra tﬁé‘ﬂ a.target The interactions include, but are
2- br omg- %&%&IH@HYO %g@tﬂltnﬁﬁégolﬁi%méhd Bféem%las d%@n&i’l@’ré'lﬁb 2, 2-di fluoro-benzo [1
, 3] di ox01-5-y1; i f 1 uor o- phenyl ; br ono- 4- cyano 5 met hoxy- phenyl ;
2, 5-di met F@pzf;onplh@nyq)ptlosalﬂwé’tm@}aw@t th@ﬁ\}llseczueﬂ'iréy Hyﬂcnémwnt ommmmnyl
j ?Fbgf)éy %@&YILG‘[ ogcuéllI aqlld e{tlfﬁ) (Yescg*lhp%%x llnclud'eg ﬂls%lges%ﬂz?e tlﬂg)é%nrt)hle nyl:
2- br ono- 4mﬂmhhymeémkhskMdhunmxynﬁmmmmmﬁdmﬁhenyl 3,4, 5- tr|nethoxyphenyl
2- br ono- 4, 6- dlflu hen 2- eth thox Ehen
> br omo- 4" RERGAP - DB Mot S8 CoPtn oYy BRI b st pelegiBheny!
3- met hoxyaasenydic gol@ﬁ{th}ﬁ ‘ﬂﬁ@fﬂéfdlveng éegis@lﬁt%l/\}enﬂ@w under the conditions of
2- br ono- 5- met hoxy- phenyl ; 2, 3-di met hyl - phenyl ; 2-brono- 4-
chl or o- 5- nhyma@wn@lwdespmi@dyn corzurmn@ﬁﬁlesevaﬂumé{dmg fopereamyple, benzene,

4-met h
1 odo- 4 BRTESBHbH e Moy, RERAhBIEanids chispotirm. meghylene

br ono- 2, %mﬂWdMMmh&hﬂ]@dmhiom&ayi dlethyl ether, ethyl acetate, acetone, methyl
4, 5- dlneth 2 trif e - 20 . .
5 ot hoxy. ATRE DR DRI o0 PRI S & Eb HOI) SRERg TG - 5-
cycl opsopik MRE.hoXsAspBEBP¥Yth® B&ty, the solvents used in the reactions of the present
2- br ono- 4- cz;lopropylggtggxy 5- nethoxy phenyl 2- cyano- 4, 5- di net hoxyphenyl ;
2- br onp- SMHFHtIONGFORBH PIXSAIY- net hoxy- phenyl; 2 _ br on- 4, 5-
1l b e h i1 Yserult i hitd ;
g' ;rg'n;' uQs u%c?g%c)é & r%}(g{et VLﬁ {]y Sl i PR Y phiignydiefeny!
4-fl uoro- dnﬁmﬂnmmtmmexpheny$$hZmd4qu3mhyﬁﬂﬁehmk@ﬁgﬁyapﬁmﬂﬂmmmhyIphenyl;

3 5 g ot YIRS i W icBS ke T e T e RORER y 1

4- chl Q0 O- ghatrdacelibi€hl @3y - pr opyl) - 2- met hyl - phenyl ;

2-di met hyl am no- 4, 5- di met hoxy- Phen yl; 4-ch| oro- 5-

hydr oxynetW@%—eWé‘taHV regsRERlF saltsy_ b sRppaundngany sliseat REEhepRssytically

2- br omo- 4; £ ion0-84 ﬁaea%?exﬁ AL AREALDARVTRI RO AERsicafl il Pb Pr

{[ (2- et hoxy- etﬁy? £ -am no| -ﬁ% met y%} arret yg“ﬁ %nyt?

5-(tert- bMH@Xymap@UﬁyﬁaMnﬂdmnmﬁwk) 2- nethyl 4 chl or o- phenyl ;

(5 rrg'[nhgﬁgg Bg]n'yf' a?nhlngrggatdﬁlqof sglﬁs fﬁprpec{' %lﬂ’l norgamc Ol s su(gF asmg/drochlorlc acid,

[ bi s- @8- hiydirehtymetdeyd, );ulaﬁﬂcl’h@id- ﬁiﬁﬁd’leydld phésp@bh@ﬁ@@-aﬁ&&ﬁ&:}dlkepbﬁbﬁhed w1th

4210;8} 8r7(2)Gég%gg&fvzmgg%%gglgh&d4be¥1lzerlrlgguq%{)mc arc]:%1 %enzo% (r:’rfn'%p olrs-quh 1(1312 alg_lg c1tr1c o

chl oro- 5- {21 RudhQxMosE AYik) ﬁlglaffgﬁchﬁl glRRBBYbnic acid, gluconic acid, glutamic acid,

2- br ono- 3, 4-'et hyl enedi oxy- phenyl

(7-br ormZgISCQilcmymls bydsenymeplitoidjadidoX-hpdexyethdnesudtonisl agide laptigredichymalgih eeig

2 L‘mféy ﬁé‘%ﬁ% l%}ag&ﬁpxgl@?ﬁ ehcAfc mé?g(dneﬁhﬁﬁfc%ldaﬂl‘ug&‘ié‘w&”}y' phenyl ;

2- met Byl &p{lﬂﬁrehednubmmamarmopmhmbidyi;a)heplhteawd succinic acid, tartaric acid, p-

Sy o M s Bt P B i B U050 2 oY1 - pheny!

(23h|b0r 0- 34m3t hyl - phl%'abfslh fon%le(b{?vﬁématf]ﬁcﬁ(ﬂc gﬁb%tfﬁ%%ﬁf fAVthe ?eﬁ’é}ﬁ R¥pound either is
rono- 4-i sopro en | uor o- 2- e

2_br ono- gep@cw %mytgbpn&g) anjallsglt mgtal @nefﬁyqlkahne earth ion, or an aluminum ion; or

2- (2- hydr oxyet hyl ) - 4, 5- di net hoxy- phenyl ;

4-ch|oro-5-dinethylaninonethyl-z-nethyl-phenyl; 2- et hyl phenyl ;

2- propyl - phenyl ; 5-net hoxy- 2, 3-di et hyl - phenyl ; and

3- (hydroxycarbonylnethyl) 10 2-net hyl -phenyl. In certain enbodi nents of

formula I, R is: 2-bronp-4,5-dinethoxy-phenyl; 2-brono-4-

chl or o- 5- nethoxy phenyl ; 2-brono-4-fl uoro-5- nethoxy phenyl ;

2,4-dich|oro-5-nethoxypheny| 2 bronD 5 nethoxy 4- tr|fluoronethyl phenyl ;

o —



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

2- br ono- Swoebtvargeophenyl ; or 2- brono-4, 5-di net hyl - phenpCI/EP3000/06984 t @i N
enbodi ments of formula I, Rl is: 2-brono-4,5-di net hoxy-phenyl; 2-brono-4-
chl or o- 5- net hoxy- phenyl ; 2-br ono- 4- flugro 5- met hoxy- phenyl ;

2- br ono- 5- net hoxy-4- net hyl - phenyl ; di nmet hoxy- 2- net hyl - phenyl ;

2- br ono- @@rmtww@madbmcph@n;gan'(cwsebmmmmmarﬁiqb&e]s dictudﬁzol 5 -y1); 2

it 1 uor onbe R Bing LR LRL KA BB FRaho Ripfleo R dhamine. and te

g EI’ ono- jhl&h :Alfc@ptgblft %nso)r@ﬂld'b’e‘éés(mMuM} zﬂyﬂn?mﬁﬂh?ymy(lbxldez Cal’flkl]lml hyA(flroSmde , potassium
rono- ro X e en -e -4, -

i et hoxy BRI, OB CABRo L Wy e Y

4- chl ogo- f’he(;?reﬁi/r@di Bﬁéfnﬁ&éﬁ@i&'l? a%cé]ﬁ&‘tﬂé’éa‘?tg %f&ythe sa@ts Fforﬁieﬁ?fo'ﬂﬂiceﬂb eqy! ;

2- br ono- 5- met hoxy- p di net hyl - phenyl ; 2- brono-4-

chl or o- 5- lhbsch@QhquMldySulplhéwwlctd memammlf@nsa@ﬂnmlm|amghmpt;onc acid, tartaric

211 uor or Y SRICAY sofun B ARt TRk IDas P Whdpesium, o 5 (3. 25
hydr oxy- ph@@mﬂ&beﬁh&mm&thmhﬂmmkmn&schbmnﬁm&mhydbaxyﬂnmﬂyéﬂ@1mﬁmhyI phenyl ;

i: CH t(;Ir 2 %)%‘(e?t Xﬂ@%et h%gﬂg}'ﬁt)es I C}%@‘gﬁ%}r&%mglpgrg as deﬁnn%thré}/em orf]%nyI

2- br ong- 4saretichvddanedisexy- phenyl (7-brono- 2, 3-di hydr o- benzo[ 1, 4] di oxi n6-y1)
, 3-chloro-2-nethyl -phenyl; 3-hydroxynethyl-2-nethyl -phenyl; or

3-(2- hy dr dxgteetivpdryup znrn@towmmg)ﬁ@myime@mt mereen which selagsbghrideks o8¢ f or nul a
I, RLis la I,
Ri 15 2: oA f Sl R RO L R e S RO o8 B R 1 &
I, RLis s%ldanwtpaﬂanbthconmpr&emedl t'ﬂtaxtyvepslne mythe nhaanmgrcbmmumdﬂgdssmm@d vath
formula I, . Rl is .2-branp-5

WO )
o0/ 05 2l AP RS 0 87 A RrOtos s G LY i R b e REPeR B S| R
is 2-nst hﬁé'bidbk%ébtlﬂ@hlmgé’n ﬁﬂlﬁﬁ)&xygén&t&%% ée'ilt RO Habmmt SFefexb@pitihe |, Rl

is 2-bronp-4-chloro nmet hoxy- et hyl - . In certain enbodlnents of
formul a | ter“ENQPENSHBE AT érrer nstﬂ{@n me%b@gg&umy pregtiehipterchangeadhbt ai n
enbodi ne oxy- phenyl .
51In cer?%?ﬁﬂen% ?ﬁ%%#%eggkwhﬁﬁﬁwpﬁRaRfﬁﬁﬂhg g?ﬁ%@ﬂg¥?5p 5%9 I n
certai n ewhlosirapbnteactohs g dyathktic Rocedsird- Ebcbmplafy iGtrogamgirbtoctingpiemyl . | n
certain enbodi ts of .forpula , Rl s )

et byt < BeRgE THER pSl ) Siftemi S sanyito L DA s of
formubg | (ca&bé@yﬁxﬁ @Bmphﬂdth@;@sﬂmbloxmr&ﬁm pliitreteaedotpaiongf d-or mul a |,
R1 is 2-bronp-5-net 10 In certain enbodi nents of fornula I, |m

is 2-br on’wtawa@pmét(ﬁg})@m@é 11ke| TheeFtisan i BrBE A hERE haw 10 BRUERETUP R2 s

G _6al kyl gy i e%&e&'r&h?va?%)@ﬂﬁm Rg*?o RN tﬁ?f@ll@wﬁ{%@&éf‘%ﬁs al kyl. I'n

certain embodi nents of formula s optionall stituted aryl. In

certai n effiobditayd ntegnsofolfeor arddliteonk formz thag cmpalnanhd:rlspm@ummtrlc ot eeh phenyl . 15

In certa| eny stltuted

one. two. SRETER MRk Suhs Bt bel AR hRb O PR T

i ndepeadeﬂatlb v S @€ h@@bcﬁre@m thé aﬂygtallﬁle solﬁﬂdtéﬁylthuﬁorrﬁmg la@¥atchHltlee: ﬁlveﬁﬁﬂ kyl ;

hal o- G 6alkoxy C 6a quo al kyl sul fanyl ; 6al kyl sul fi nyl ;

phenyl sul P OWRAT GHOFet OFH Lﬁﬁélafawatw%?@gﬁ ée%% tlgplinlithe sl RS i ¢ h

Cl_ 6al kyljgonddsd i Illf'dratl@é’ ge Q&iﬁaed@%&@@édﬁ{ﬂlﬁeﬁ oﬁ%@Xhe orHId RO RRRWY water with

Cl_6al koxycarbonyl® CI- 20 6al koxycar bonyl - G _6al koxy; hydroxycarbonyl ;

hydr oxy c agrisariyhe sgbstaadek oxyhiclCthe vea¢ikyptamsity tm)éncwn state@s Ho@1kusk gombination

Cl 6al koxy-C 6a|koxy Cl- 6al kyl am no- C1_6al koxy;
“6al kyl ¥ing aéf’ﬁg- E@%En%] %X‘H@&r oxy-G _6al kyl : C 3_6cycl oal Kyl - Cl-

6a|k089 ahmﬁmﬁIaﬁmﬂﬁ%ﬁhnﬂ@ﬁkmbnqﬁhmﬁmhthmhnﬂ&ﬁ@ﬁakamyhﬂmﬁnﬁhholinyI

mor phol i n 6al k pi perazinyl ; piperidinyloxy, .

ani nocar b%ﬁ@?matff clgsy i ﬁwéﬂngﬁbﬂt Bl 1&@@&% Hhigioey: I@arw%n pygates such as

hydr oxy- Qm@@éﬂ%ésadﬁur@%epape@%hmonk @ﬁk&‘@%}fpﬁﬁ@ﬁl@)ﬁlﬁrﬂs@@m@h&@skﬂlkep, Cl1-

6al kyl car bonyl am no-C kyl ; Cl_6al kyl am nocar bonyl ;

C _6al koxgeesy Berhywvias: d@mektgq aninggls s@d a8 yatdifs o gt aad B@im}ﬂb@toﬁ’aﬂanﬂs

Cl_6al kyl ani no- G _6alkyl ; hydroxycarbonyl -C _6al kyl; or nitro; or two

adj acent substituents may forma C _2al kyl enedi oxy or

hal o- G _2al kyl enedi oxy. In certain enbodinments of formula I, R2 is phenyl

optionally substituted once or twice with a 30 substituent or substituents

each independently selected from fluoro; chloro; brono; iodo; nethyl;

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

met hanesul fanyl ; methanesul finyl; toluenesul fonyl; nitrile; acetyl;




met hoxyet hoxy; hydroxyet hoxy; hydroxynethyl; hydroxyethyl; or

cycl opropyl net hoxy. In certain enbodinents of fornula I, R2 is phenyl

opt i onal Iwo=otm72¢08t ed once or twice with a substituent POT/EPRdI96T08€Nt S
each independently selected from fluoro; chloro; brono; nethyl; 15 ethyl;
met hoxy; ethoxy; trifluoronethyl; difluagronethoxy; nitrile; nethoxyethoxy;
hydr oxyet hoxy; hydroxynet hyl ; hydroxyéthyl; or cycl opropyl net hoxy. In
certain embkudlngﬁmegtsowctl@smlﬂ aige, aRPguigequhignyhd thebikei Exarepleoviowner twi ce
with a substi subst i tuent ach n el ected from hal o;
et byt nRERBl R PP b S TGy B i RS o't

met hanesudld‘nOfeydpart%ldrlag@errgeal n embodi ments of fornula I R2 is phenyl

substituted once or twce with a substituent or bstituents each
i ndependenﬁlft TS| Iaeang disg3seher @P%‘P’&Sg gBF%}OI%?ﬁS{t)J? ﬁo nﬁd’ﬂ}l asgaciglid ri | e.

I'n certai {iRTRAGbBMSagR! Afri%rméhﬁ‘ch'ldes'ﬂ?eu&r?atd?@@ﬂ%ﬂs%@é&ahh%@%s&ﬁ% or twce
with fiuoro. Incertain embodiments of fornula |, R2 is: phényl

4-fl uoro- gﬁémlsepmﬁtﬁh}ms@n@m@ﬁyhﬂh@s f1 uor o- phenyl 2-chl or o- phenyl
3,4-difl “‘qfa?n”chﬁQA’es \gl"t%ho%tﬂ aﬁ(?r{ ?I}fpa;]ri%éa) p%m@ﬁrg%gl&% stceraﬁan% denta

4- et hyl certarn R2
is: phenylbam @rémm&@alpplamnyémraBpefuh qﬂnmlmh@hyﬂns Iﬁrgraﬁﬂamromsmnheadaches, nerve
2-chl or o- phenyl ; .3, 4-difl uora-phen or.3,5 dlfluo henyl. In certain
embodi ment@GMepiTAeyral glasi:&m?"é“%%%% ”EH%W““FH‘ %PP “AChBYE: Yt s of

fornmulig | parkRRid & bAckHsQh Lot P¥dt-tradBratidin ngﬁy cﬁupammmterae\ﬂﬁmﬁ{abfeqfowl al,
I

R2 is 3,4-difluoro-phenyl. In certain e ments of fornmula |, leis
hydr ogen. SYRArog®r t ai n enbodi ments of formula I, le is G _6alkyl. In certain

enbodi ment » 54 -
orbod: ent el QAo SRl IR i, UL GLRE0E 8“%5%38?/ HHEe
certai n etwbodbpenbstrafting ardinghse state, liesuif§ciit tcﬁaﬁfdoomwh(ﬁeaﬁmdnkﬁirxhd dlseramtal n
enbodi nment s, formul a | more sp cifically of fornula
1O TRy 1P BRI ety Shoche! wPey Togphiing P85 capiora dReme

| ndepgpdeqi Being irchtediRaRRerih ak e dHcafalda; théila aidlﬁ@ps%(ve haltRofihe6al kyl ;

hal o- G _6al koxy; C 6al kyl sul fonyl; G _6al kyl sul fanyl; G _6al kyl sul fi nyI

pheny| sul fuifgh ReHergiapd tqu@ qfr@ém}nlstff@ptlﬁbwngrn%tqf&rﬁawepd@& psdictlared with

G _6al kyl ;.gi né tittbRe DY O falthes 6@l Kyl carbonyl ; ami nocar bonyl ;
Cl_6al koxycar%lé’ 1?@1% © oxypcg onyI Cl_ 6al koxy, hydr oxycar bonyl;

hydr oxy cafibotaghs ‘(ﬁlosﬁalbﬁmdya;bo@” el |“thpbadd fimod hclbmﬁyﬂ'heﬁlief&aimgwyvariable

C _6al kox -Cl 6 0Xx | k m no-Ci _6al koxy;
Cl_6al kyI EPEBR S@X félf%rfﬁ%/ekth@%aﬁ)%&%ﬁ %ﬂyth% ¢ ST prefempmore
C3_6cyol %ﬁ%d@ldﬁl@bt'@é‘fh’nrecﬁd@ﬂﬂ%on@ﬁfﬁlgr CL 6al kyl ; G _6al kenyl ;

G _6al kynyl ; phol i nyl ; norpholinyl - CI 6a| kyl ; pi perazinyl;

pi peri di ny%%gng 95“%@\‘%%& ijqasytatg naksley: C1_eal koxyami no- G _6al kyl ;
hydroxy- G _6al kyl a gres@ﬁ’sl the dQeas@@!a{%oi(é/ %Qﬁm}ﬁb @Hﬁl@éﬁ s%p@ﬁ{sl@flthe

G _6al kyl car bonyla 6al Kyl'; Cl 6al kyl'am nocar bonyl ;
Cl_6al koxycar bonyl @seasaﬁtwlnot ©Gldeelbkyd aasnbmt‘dnammybe Gipo&all tkhpk prediposed

6al kyl ami no- G _6al hydr ox an itro: or t adj acent
Stbsti tuent s iy f g S ST AR TorSP e obdis b inaflbiRs T “boeach
R11 independently iiscashatae; G _6al kyl ; C| 6al koxy; hal o-G _6al kyl; hal o-Cl1_
6al koxy; C _6al kyl lﬂlfonyl ({rlle and Ra is efined h reln I n
certain enbodi ment @of ABHAINE MY lseewest@%,eeelfre%ﬁ%fﬁfa@loaﬁ@nts>
specifically of foalg}gsgstlgl% Rhits Egﬁlgglsﬁnlﬁ{lgms dn certain enbodi nents, the

subj ect conpounds are of fornmula Ha.”I'n certain enbodiments, the subj ect

conpounds are of f@rhul acliaving the disease state , i.e., causing temporary or permanent

regression of the disease state or its clinical symptoms.
30 The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction
means adding or mixing two or more reagents under appropriate conditions to produce the
indicated and/or the desired product. It should be appreciated that the reaction which

produces the indicated and/or the desired product may not necessarily result directly from the



5 1In certain enbodi nents of any of fornulas Il, Ha and Ith, at |east two of
R6, R7, R8, RO and Rl are not hydrogen. In certain enbodi nents of any of
fornmul as wD,20td07268d 1th, at |east three of R6, R7, R8, RETARARDcHSE noOt
hydrogen. In certain enbodiments of any of fornulas Il, Ha and Ith, R6, R7,
R8, RO and Rl each 10 independently |s hydr ogen; fluoro; chloro; brono;

i odo; nethyl; ethyl; methoxy; ethoxy t?lfluoronethyl; di f1 uor onet hoxy;
trifIuoronn@hmx@nOﬁemh@aesmiWbmbnmﬁneﬂhaneéﬁﬂfanyhmenewﬁanesntﬂmnyl;

t ol uenesul nocarbonyl met hoxycar bonyl ;

nethoxyca?‘gﬁ'éﬁg?ﬁéiy,(@%P§5§yyfwygp i%arbonylnethoxy,
met hyl am wheRubamydlratabowythe foeinbiotyetthoxydicatdyl dndsydt destyed product.

met hyl am noet hoxy; 15 net hanesul f onyl propyl oxy; hydroxynet hyl ;

hydr oxyet on S hoxy; amino; or nitro; norpholinyl;

N, N-di get HY%eﬁé'ﬂaﬂ AfeaoRRAYhL TR ﬁk@&)h thﬁo&pﬁ?icﬁ‘t%n% bl on I)ﬁklh?ONOMTM v.4.0,a

met hoxyet hyl ) N-nethylanlnonethy di met hyl am nonet hyl ; am nomet hyl ;

bocani nor@@lh)ydln frstiteyd mﬁy@myp@msm@g H5¢:| generation of [IUPAC systematlc

>y oxy S ARy b Rl ATES S SRR AR SIS, vemion? ) oy,

tert-but omapdmmjﬁn@ﬁmhmng\bﬂ\h chirbat, hxvy@msnmuarrmmglemhyiln thastpicaps ;

i sopropyl; h X bon | met 0 WO . adj cent

e T R R

difl UQO0nﬁtrbgéne&ﬁgﬂnﬁ?%hetéﬂ%a&?ﬁﬁ@ls&h@ﬂ@%%%@n Mle®Pon@nifr@chat RS ahdl, Ha
and Ith, two of and Rl are hydrogen, "and the remainin ones

of R6, RwarRBIes Rehan R R GR’ @@cﬂhown@emmpmyl Ting, spdh ‘ayiablegaay be b

chl oro; ed Id tﬂQo éﬁ%’ﬂéﬁ n{%}o'EXA e Yl {eh!é%%t G4 1111%'9{ OBRIAY
dlfluorone Ranesur |Ie 0X e%ﬁox éroxyethoxy,
hydroxynenhmﬁpshymcmxmewhmBhohyﬂndenmmpnmyn h@hhy&ﬁmeﬂnnmyxnmwdwnmthe

ethernedloxg 2010/072§§§PgT/EP2009 67054 - 5 Iqlcer

enbodi menféra A R T SIS Y et StWB“%? R eﬁn%ex‘%‘nand R1
are hygr olaampleacaaoﬁqeﬁc R, Al sieh RNRMRS arlBncoihass8 by B saneuRl of each

i ndependent |y i hydrogen fluaro; chloro; brono; nethyl; ethyl; nmethoxy;
et hoxy; dffl lpaf@%ﬁe@ Reipationstidrniified hrsip: arnipaepipadesa bhirdiencgrwthey -
hydroxyet%%géyhydroxypropoxy, 5 net hyl enedi oxy; or ethyl enedi oxy. In

certain ments of any of formulas Il, Ha and Ith, tw of R6, R7, RS,
R9 and R1 c&h&o 59@9%ﬁwﬂﬂﬂ1the renalnlng ones of R6, R7, R8, R9 and Rl of
each |ndepengegégy—rs*—hyérogen fluoro; chloro; brono; nethyl and

met hoxy. Tir iaecrtian presides dompoinsls of thadyrnafla F.ormul as 11, Ha and Ith, R6 is

halo or nethyl, Rl is 10 hydrogen, one of R/, R8 and RO is hydrogen and t he
others of R7, R8 and RO are each independehtly selected from fluoro;
chloro; brono; iodo;, nethyl; ethyl; nethoxy, eldoxy; trifluoronethyl,;

di f1 uor omret hoxy; nethanesul fonyl; nRiril g oxyet hoxy; hydroxyet hoxy;
hydr oxynmet hyl ; hydroxyet hyl ; ﬁ@d hydr oxyjpr o R’In certain enbodi nents of
any of formulas Il, Ha and It f methyl, Rl is 15 hydrogen,

two of R7, R8 and RO is hydr ogen ghd tlhe other of R7, R8 and R9 is sel ected
from fluoro chloro; bromp; ioddy nmefhyk,; yl; nethoxy, et hoxy;
trifIQ@ronethyI; difluoronethoxy, met ha esulfonyIE nitrile; methoxyethoxy;
hydr oxyet hoxy. [ thyl; and hydroxypropoxy. In certain
enbodinen&gﬁ%?n%%g:oﬁyﬁ E%%ksm%ﬁhg teand II'b, R6, R7, R3, RO and Rl each
20 indepenﬂaemly i s: hydrogen; halo; G _6al kyl; O__6a|koxy, hal o- G _6al kyl ;
hal o- G _6al kox Cl 6al kyl sul fonyl; nitrile; alkoxyalkoxy; hydr oxyal koxy;
al kyl sul f onyl R%Q9r’hydroxyalkyl or C3_6cycl oal kyl -Cl_6al koxy. In certain
enbodi ments of, gyorqt fornulas I, Ha and Ilb, R6, R7, R8, R9 and Rl each

i ndependently is: hydrogen fluoro chl oro; brono; iodo; nethyl; ethyl;

met hoXy; et hox; BQB“@%&WBU@ﬂ@M@&%WR di f1 uor oret hoxy; net hanesul fonyl ;
nitrile; nethogxyethoxy; hydroxyethoxy; hydroxymethyl; or hydroxyethyl. In
certain enbodi nents of any of formulas Il, Ha and Ilb, R6, R7, R3, R9 and
R1 each independenumyomﬂwshydmngemylfIuoro chl oro; brono; nethyl; ethyl;
met hoxy; ethoxy; triflu th di fl uoronet hoxy; nitrile; methoxyethoxy,;
hydr oxyet hoxy; ~hydr®%§ ﬂ%gﬁ§§“m§ﬁiﬁ§ﬁpﬁw ethyl; or cycl opropyl met hoxy. In
certain enbodi nents of any of forrmulas Il, Ha and Il b, R7 and Rl are
hydrogen. In certain enbodi nents of any of fornulas 1, Ha and Il b, R6 is:
hydr ogen; halo; or nmethyl. WD 2010/ 072605PCT/ EP2009/ 067054 - 26 - In
certain enbodi nents of any of fornulas Il, Ha and Il b, R8 is: hydrogen;

met hoxy; hal o; nethyl; or difluoronmethoxy. In certain enbodi nents of any of
formulas I, Ha and Ilb, RO is: nethoxy; hydrogen; 2- hydroxy-ethoxy;

2- met hoxy- ethoxy, 1- hydroxy-ethyl; or cyclopropylnmethyl. 5 In certain

N Y L N o o o ] ' ) 1 N o - ~ a - ~ " L




In certain enbodi nents of any of formulas Il, Ha and Ith, each Rll
i ndependently is: halo; Cl1L_6alkyl; or C _6alkoxy. 10 In certain
enbodi merwe 20fo/geepsof fornulas 11, Ha and Il b, each RL1PCHGPp@adensdy is
fluoro or nethyl. In certain enbodinents of any of fornmulas Il, Ha and I1Db,
R11 is halo. In certain enbodi ments of any of formulas Il, Ha and Ilb, Rl11
is fluoro. In certain enbodiments of any of formulas II, Fb and Ilb pis 1
and R11 is hal o. 15 ssayadenlkdior enbodi nents of any of f or mul as Il, Ha and
II'b pis 1 and Rllégia§5galo or 4-halo. In certain enbodinents of any of

Il

formulas I, Ha an is 1 and R11 is fluoro. In certain enbodi nents of
any of fornmulag’ikl, Ha and Ilb p is 1 and R11 is 3-fluoro or 4-fluoro. In
certain enbodi nents of any of forrmulas I, Ha and Ilb pis 1 and R11 is
4-fluoro. In certaiWIE¥bdi nents of any of formula I, Ha and lib, Ra is
hydrogen. 20 In ceng%m@ pnbodlnents of any of for mul as I, Ha and Il b: R6

i s: hydrogen; hal o; K or ethyl; R7 is hydrogen; nethyl nmet hoxy; or

met hoxycar bonyl ; RSmﬂémKM¥ﬂk@Qéﬁﬁ nethoxy hal o; methyl; or

difluoronethoxy, i met hoxy; hydrogen; 2-hydroxy-ethoxy;

2- met hoxy- et hox H“)yugégﬁ&gE6Xy ethyl; and Rl is hydrogen; or halo. In
certain enboduﬁénMSKQﬁdﬁmﬂqﬁhd&ﬂhnmlas II Ha and Il b: R6 is: halo; or

met hyl ; R7 is hydr 30R8 is: methoxy; halo; methyl; or difl uoronethoxy;
RO is: methoxy; ﬁgﬁ?ﬁﬁ?cgthoxy, 2- met hoxy- et hoxy; or 1-hydroxy-ethyl; and
Rl ishydrogen; or ;I n certain enmbodinents of any of formulas Il, Ha
and Il b: WO 2010/07260%PCT/EP2009/067054 27 - R6 is: brono; or nethyl; R7
i s hydrogen; R ibs: met hoxy; chloro; fluoro; nmethyl; or difluoronethoxy;

RO is: nethoxy; 2- Qﬁg4g%¥ et hoxy; 2-nethoxy-ethoxy; or 1-hydroxy-ethyl; and
5R10 i s hydrogen. ‘ain enbodi nents of any of fornulas Il, Ha and Ith:
R6 is methyl; R7 i Lhyldlybgen; R8 is met hoxy; chloro; fluoro; nethyl; or

difluoronethoxy; 1 gﬁ 2- hydr oxy- et hoxy; 2-net hoxy- ethoxy or
1-hydroxy-ethy| ﬁfy(énﬁ¥ 8gen. In certain enbodi ments of any of

formuhgs |1, andh%mmoxpchém%dQﬁ 2 and R11 is halo. In certain
enbodlnents of any of formulas Il, Ha and Ith, pis 1 or 2 and R11 is
fluoro. In certain WeEBiGrenkexyoCraflylofd or mul as 11, Ha and Ith, pis 1

and R11 is flnggr

hydrogen; or
Crealkyl.
20 In certain embodiments of formula I, R?, R* and R® are hydrogen.
In certain embodiments of formula I, R?, R*, R> and R* are hydrogen.
In certain embodiments of formula I, m is 0.
In certain embodiments of formula I, n is 0.
In certain embodiments of formula I, R* is hydrogen.
25 In certain embodiments of formula I, R* is hydrogen.
In certain embodiments of formula I, R” is hydrogen.
In certain embodiments of formula I, R* is hydrogen.
In certain embodiments of formula I, R” is hydrogen.
In certain embodiments of formula I, R' is optionally substituted phenyl.

30 In certain embodiments of formula I, R' is phenyl optionally 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; Cisalkyl; Cisalkoxy; halo-C;.salkyl;
halo-C.salkoxy; Ci.salkylsulfonyl; C; ealkylsulfanyl; C;_alkylsulfinyl; phenylsulfonyl



15 In certain enbodi nents of any of fornmulas Il, Ha and Ith, pis 1 and Rl1
is fluoro at the 4- position. In certain enbodi nents, the conpounds of
formul a Iwoayidne26eer e specifically of fornmula I11: H N @CREPRIW/0GHesei n R6,
R8, RO and Rl11 are as defined herein. 20 In certain enbodi nents of fornula
11, the subject conpounds may be nore épeci fically of formula Ma or
formula Mo; WD 2010/ 072605PCT/ EP2009/'(I 7054 - 28 - R11 Ma; Mb; wherein RG,
R8, RO anwhdxtin the gheasl M@mi@dpﬁ@la&' substiteserittaCnsadabodirite hydroxy:He- subj ect

conpounds i ect ~conpounds
oaP o s afeatiop R klieRad B! G GBS MRV E R R bR kSt (7 N ang
]IVb R|6 |sialliyaiaﬁ%myﬁttdjhéﬁlkoxﬁrhﬁtd&ybarbéﬁyl Gllgrﬂtoawé‘arecbmz@d)nbgmlgﬁ@, of. any of f
or mul as an n certa e odiments o an (0]
f or mul as anlﬂylanwaoewanIo/gcl Qﬁ@% (et Xy-Fimaélé%YaIleﬂ@%SmaH@ﬁtfs Cigf ﬁX/yof
f or mul 8s Il dIr® p&ylv@l 6B§ylbﬁ’aﬂﬁ> 89@%9( ¢1Q@%?@ﬂ@&m¢y6m§oxyf, Ilﬂ%emldéhl or o;

br ono; et hyl ; hoxy: ethoxy; trifl uoronethy

ﬁl L | uor onlestdn@wyc aﬁﬁ%’hé&w@(@l@%ﬁ?ﬁ satkai ﬁ@lnomm@leﬁlhpb(% 6ahlyttm;ybﬂyet ho]>c<y
7ot oo SRS B NP BT SR 51 2

of forml%
di fl uor on@LJaDmyy, hydroxlyrclgﬂkcb;@i-meetﬂaydd(jmm(ﬁymﬁmanyl 6m1ky1f, bydrokw€, 111, Ma and

Ly oxy BTN Lyl G S aregntinp g Reh Cr Ifﬂ?%aagg?qyﬂamm Gind M,

R6 is 1obr6q[1@1 (Qr6a|ﬁﬁl%&$bnylérﬁm6ftﬁlt6§1k91 @npmeylaﬁﬁbéarmny@w 651&&;@5%%@1@1! 11, Ma

and Mo, I's: | oro; fluoro; methyl; di f 1 uor ormet hox I'n

certain eqﬁﬂwalqmﬁkxla@mn%h@w@yl Gonlivl: §scallkylamivg: (ém@IkahYQQXYC@beﬁE]r oxYy;
2- hyd et
erbod menri Gt A oo Ehty A AN TGS EAOC Lk RRIASIE, |

enbodi rrenhyelo@flzaamlemﬂ@@r rrul as [11, Ma and Mo, R11 is fluoro. Where any of
R1, R2, , R4, R5, R6, R7,. R8 1.Rl or, R1L1 i kyl or contajins an al kyl
i ety ﬁgl&ﬁﬂs}rmioﬂgnearseqféwmafﬁé@eaylmlonafﬁé%%a*m&mwo WO oy
enbodii Fenfosr ligieCanEARKHM 1y sumw&éqmwaﬁwflﬁegm/a@@mﬁém o9 - The

i nvention al so provides nethods for treatin i sease or condition

nedi at ed Sw)bst&ﬂerﬁ% ershidsaendlsnibeiciacted fignphaly: %2§€Ilk§fle@eﬁﬁﬂ<@?<¥ hakeCraatiybd
conpri si nghae] efl Dok gﬁlﬁlﬁnﬁu%&ﬁéyléuﬁa&ﬁe@' JapffrsﬁﬁfnggﬁsH&gﬂ >\/1e armount

of a conpoun & 1"venti on e rnventlon a ods for
treating wheremfth@qvhmquromorrmspilmlmilpsgbsumteﬂ \mhieCesﬂlﬁ/lam'umdh Ihydmxy tte net hod
conpri si n m.ni sterin ub ect i.n.n her eo ctive anpunt
ot CompataiF T SRttt B S D R RSP abo RS B of “a Poxa
i nhi b2 or hydkéwe calibs BASISydrExy c B o@A-a  Rilkaamray %Kyléihﬁlaaﬁsoﬁ%ﬂl@? Aoyt Chritis,

and nore parti cul arly rheumatoid arthritis, osteoarthritis, psoriasis,

allergic @B@ﬁﬁﬂlﬁ koxy; By¢may-Ce ey eCondot %9?%6%‘?%9&@1@&%@5&& ai rways
h - I I b I
Y per - CSPARSLYRARSS-CPER 5’1 CCgss_I_ﬁﬁgalk}q @%HJQQ%EIIH biir-CLdalidyt: 20! By oowe

di'sease nday be a pal n condi’'tion, such as
i nfl ammt6reﬁllqyaylnmogdlognyiainomphnyhﬁ13@1kylaplppailzmyl gewntidinylpaiyn; prenenstrual

R R e e e e e o v e e
cysti Rbs; hrraoer, @ikylimivé-CakalkpaC aalkok gcationbRatied- C@Ialkymf(elct ion;
post-tr aun‘ﬁ(t lcarborrI%/IéllIquIno 8I 6aﬁ<a§/I1 rblaﬁl gl(e:lIn?IIoecgrb\(l)mn}IthI 6raIhoE(§afcbaIrbonle1 calkyl; C;.
calkylaminocarbonyl-C; ealkyl; C; galkylamino-Csalkyl; hydroxycarbonyl-Cealkyl; or
nitro; or two adjacent substituents may form a C;_,alkylenedioxy or halo-C,;alkylenedioxy.
In certain embodiments of formula I, R' is phenyl substituted one, two, three or four times,
30 and preferably substituted one, two or three times, with a substituent or substituents each
independently selected from: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;

trifluoromethyl; difluoromethoxy; trifluoromethoxy; methanesulfonyl; methanesulfanyl;

methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbonyl;



15 bowel syndronme. The di sease may be a respiratory disorder, such as
chroni c obstructive pul nonary di sorder (COPD), asthma, or bronchospasm or
a gastroiwoestiaiados( G ) di sorder such as Irritabl e BowelPCBmrdeoone7o§d BS) ,

I nfl ammat ory Bowel Disease (IBD), biliary colic and other biliary

di sorders, renal colic, diarrhea-domnant |IBS, pain associated with d

di stension. 20 The di sease may be di abetes. Representative conpounds in
accor dancecthpxyeatoaylmsthvayscadfoxy heydronyembpamydimathexghown in Table 1. TABLE 1
# Structure ne pKi, 1 H3C O Br HN 6-0x0-4- phenyl-1.4,5, 6;

Letr ahyar BEBy AR Raeh gy b geme D AR RS i dhniRedhoxy:

di met hox y?]qﬁﬁh&:i’e%hlfoﬁlfmdlﬁyk?xﬂ ﬁ?(ﬁoi;ymélﬂyh h}giroﬁ/eryl;HN'C%)op@oplylmethoxy(;:I aminot;) or
6- 0x0- 4-phenyl -1.4, 5, 6- tetr ro-pyridj ne-3- carboxylic aci 2- br ono- 5-
met hoxy- BQIFF@¥IH9ITPLB]WM ,}V_—&g}ﬁt ian@pg(%éoogy ethoxy; boc-plper%zmyl; N-62 (

5 methoxyethyl)-N-methylaminomethyl; N,N-dimethylaminomethyl; aminomethyl; boc-

aminomethyl;methylcarbonylaminomethyl; N,N-di-(2-hydroxyethyl)-aminomethyl;
morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;
piperidinyloxy; tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form
10 methylenedioxy, ethylenedioxy or difluoromethylenedioxy.
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; C,.galkyl; Ci.¢alkoxy; halo-Cealkyl; halo-C;.alkoxy; C;.
calkylsulfonyl; nitrile; C;salkoxy-C;_salkoxy; hydroxy-Ciealkoxy; Cialkylsulfonyl-C;.
15 galkoxy; hydroxy-Ci.salkyl; hydroxy-C;.ealkylamino; C;alkylenedioxy; or Cs.scycloalkyl-
Ciealkoxy.
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: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
20 trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy.
In certain embodiments of formula I, R" is phenyl substituted at the two position with halo or
Ciealkyl, and substituted one or two additional times with a substituent or substituents each
independently selected from: halo; C,.galkyl; C;.¢alkoxy; halo-Cealkyl; halo-C;.¢alkoxy; C;.
25 ealkylsulfonyl; nitrile; C;alkoxy-Cisalkoxy; hydroxy-C,.salkoxy; C.salkylsulfonyl-C,.
galkoxy; hydroxy-Ci.salkyl; hydroxy-C;ealkylamino; Calkylenedioxy; or Cs.scycloalkyl-
Ciealkoxy.
In certain embodiments of formula I, R is phenyl substituted at the two position C;.salkyl,
and substituted one or two additional times with a substituent or substituents each
30 independently selected from: halo; C;ealkyl; C;_ealkoxy; halo-C;.salkyl; halo-Cealkoxy; C;.
calkylsulfonyl; nitrile; C;salkoxy-C;_salkoxy; hydroxy-Ciealkoxy; Cialkylsulfonyl-C;.
salkoxy; hydroxy-Ci.salkyl; hydroxy-Ciealkylamino; Ci,alkylenedioxy; or Cs.cycloalkyl-
Ciealkoxy.



H3C 0 O Br HN 0O 6-0x0-4-phenyl-1,4,5,6- tetrahydro-pyridine-3-
carboxylic acid (2-brono-4- chloro-5-nethoxy-phenyl)- amde 5.95 4 HC 3
H3C0 s BrwBiN010/002604- ( 4- Fl uor o- phenyl) - 6- oxo1l, 4, 5, 6-t et r bydPeeoepsiodi ne- 3-
carboxylic acid (2-brono-5- nethoxy-4-nethyl-phenyl)- amide 6.6 5 HC 3
H3CO el Br HN ....... ' 0F 17

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

5 In certain embodiments of formula I, R' is phenyl substituted two or three times with
substituents each independently selected from: fluoro; chloro; bromo; methyl; and methoxy.
In certain embodiments of formula I, R' is phenyl optionally substituted one, two or three
times with a substituent or substituents each independently selected from: fluoro; chloro;
bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile;

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

In certain embodiments of formula I, R' is phenyl substituted at the two position with methyl
or halo, and additionally substituted one or two times times with a substituent or substituents
each independently selected from: fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;
difluoromethoxy; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl;

15 hydroxypropoxy; methylenedioxy; or ethylenedioxy.

In certain embodiments of formula I, R' is phenyl substituted at the two position with methyl,
and additionally substituted one or two times times with a substituent or substituents each
independently selected from: fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;
difluoromethoxy; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl;

20  hydroxypropoxy; methylenedioxy; or ethylenedioxy.

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

25 methoxy-4-methyl-phenyl; 2-isopropyl-4,5-dimethoxy-phenyl; 2-bromo-4-chloro-5-
methanesulfanyl-phenyl; 2-bromo-4-chloro-5-methanesulfonyl-phenyl; 2-bromo-4-chloro-5-
methanesulfinyl-phenyl; 2-bromo-4-chloro-5-fluoro-phenyl; 2-bromro-5-methoxy-phenyl; 2-
bromo-5-methoxy-4-methoxycarbonyl-phenyl;2-bromo-4-chloro-5-hydroxy-phenyl; 2-
bromo-4-chloro-5-(methylamino-carbonyl-methyoxy)-phenyl; 2-methyl-4,5-dimethoxy-

30 phenyl; 2-bromo-4-chloro-5-methoxycarbonyl-phenyl; 2-bromo-4-methanesulfonyl-5-
methoxy-phenyl; 2-bromo-4-methyl-5-methoxy-phenyl; 2-bromo-4-chloro-5-
(methoxycarbonyl-methoxy)-phenyl; 2-bromo-4-chloro-5-(hydroxycarbonyl-methoxy)-
phenyl; 2-bromo-4-chloro-5-(2-methoxyethoxy)-phenyl;



4- ( 3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-tetrahydro- pyri di ne-3- carboxylic acid

(2- brono-5- nethoxy-4-nethyl -phenyl)- amde 6.726 6 CI H3C 0 O Br HN\

4- (4- Fl uowo-2ptvantgeby - 6- oxol, 4, 5, 6-t et r ahydr o- pyri di ne- 3- PCarEpeooglob5aci d
(2-brono-4- chl oro-5-net hoxy-phenyl)- amde 6.166 7 0 H3C FI3CO 0 Br
0 4-(4-Fluoro-phenyl)-6-oxo0l,4,5,6-tetr

(2- brono- 4, 5- di net hoxy-phenyl)-am de f%463 -31 - 8 H3 H3C ,0 C, OHN

10

15

20

25

30

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

5-methoxy-4-methyl-phenyl; 2-bromo-4-chloro-5-(2-methylamino-ethoxy)-phenyl; 2-bromo-
4-cyano-5-methyl-phenyl; 2-fluoro-4-methyl-5-methoxy-phenyl; 2-bromo-4-chloro-5-acetyl-
phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-4-chloro-5-(3-methanesulfonyl-propoxy)-
phenyl; 2-bromo-5-methoxy-4-(tert-butoxycarbonyl)-phenyl;
5-methanesulfonyl-2-methoxy-phenyl; 2-bromo-4-chloro-5-(1-hydroxyethyl)-phenyl; 2-
fluoro-5-(2-hydroxyethoxy)-4-methyl-phenyl; 2-bromo-5-methoxy-4-aminocarbonyl-phenyl;
6-bromo-2,2-difluoro-benzo[1,3]dioxol-5-yl; 2,6-difluoro-phenyl; 2-bromo-4-cyano-5-
methoxy-phenyl; 2,5-dimethoxy-phenyl; 3-methoxycarbonyl-2-methyl-phenyl; 3-methoxy-
phenyl; 4-methoxy-phenyl; 2,4-dimethoxy-phenyl; 4-chloro-5-methoxy-phenyl; 4-fluoro-5-
methoxy-phenyl; 2-bromo-4-methyl-5-(tert-butoxycarbonyl)-phenyl; 3,4,5-trimethoxy-
phenyl; 2-bromo-4,6-difluoro-phenyl; 2-ethyl-4,5-dimethoxy-phenyl; 2-bromo-4-methoxy-
phenyl; 4-chloro-5-(2-hydroxyethoxy)-2-methyl-phenyl; 3-methoxycarbonyl-2-methyl-
phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; 2,3-dimethyl-phenyl; 2-bromo-4-
chloro-5-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl; 4-methoxy-2-methyl-phenyl;
2 4-dimethyl-phenyl; 2-iodo-4,5-dimethoxy-phenyl; 2-chloro-4,5-dimethoxy-phenyl; 7-
bromo-2,3-dihydrobenzo[1,4 ]dioxin-6-yl; 4,5-dimethoxy-2-trifluoromethyl-phenyl; 2-bromo-
5-ethoxy-4-methoxy-phenyl; 2-bromo-4-cthoxy-5-methoxy-phenyl; 2-bromo-5-
cyclopropylmethoxy-4-methoxy-phenyl; 2-bromo-4-cyclopropylmethoxy-5-methoxy-phenyl;
2-cyano-4,5-dimethoxyphenyl; 2-bromo-5-difluoromethoxy-4-methoxy-phenyl;2-bromo-4,5-
bis-difluoromethoxy-phenyl;2-bromo-4-fluoro-5-(2-methoxyethoxy)-phenyl; 2-bromo-4-
fluoro-5-(2-hydroxyethoxy)-phenyl; 4-fluoro-4,5-dimethoxy-phenyl; 2,4-dimethylphenyl;
3,5-dimethylphenyl; 4,5-dimethoxy-2-morpholin-4-yl-phenyl; 3-methoxy-2-methyl-phenyl;
2,3-dimethoxy-phenyl; 4-fluoro-5-(2-hydroxy-ethoxy)-2-methyl-phenyl; 4-chloro-4-(3-
hydroxy-propyl)-2-methyl-phenyl; 2-dimethylamino-4,5-dimethoxy-phenyl; 4-chloro-5-
hydroxymethyl-2-methyl-phenyl; 2-bromo-4-trifluoromethoxy-phenyl; 2-bromo-4-chloro-5-
dimethylaminocarbonylmethoxy-phenyl; 4-chloro-5-{[(2-methoxy-ethyl)-methyl-amino]-
methyl} -2-methyl-phenyl; 5-(tert-butoxycarbonylaminomethyl)-2-methyl-4-chloro-phenyl;
5-aminomethyl-4-chloro-2-methyl-phenyl; 4-chloro-2-methyl-5-
(methylcarbonylaminomethyl)-phenyl; 5-{[bis-(2-hydroxy-ethyl)-amino]-methyl} -4-chloro-
2-methyl-phenyl; 4-chloro-2-methyl-5-morpholin-4-ylmethyl-phenyl; 3-methyl-phenyl; 4-

HN \
hydr o- pyri di ne-3- carboxylic acid

S



\ 40 4-(3-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3- carboxylic
acid (3,4- dinethoxy-phenyl)-amde 5.465 9 H3C, CI 0 0 Br HN O F
4- ( 3- Fl uowo-2ptvantgeby - 6- oxol, 4, 5, 6-t et r ahydr o- pyri di ne- 3- PCarEpeooglob5aci d
(2-brono-4- chl oro-5-nmet hoxy-phenyl)- amde 6.766 10 CI H3C O ISI HN\ NO
0 F 4-(4-FI9oro-phen¥1)-6-ox?1,4,5,6-[3%[ahydro-pyridine-3- carboxylic acid
(4-chl oro- 3- nethoxy-phenyl)-amde 5.5 11 01 cH3 0 HN
chloro-5-(2-hydroxy-ethyl)-2-methyl-phenyl; 2-bromo-3,4-ethylenedioxy-phenyl (7-bromo-
2,3-dihydro-benzo[1,4]dioxin-6-yl)); 3-chloro-2-methyl-phenyl; 3-hydroxymethyl-2-methyl-
phenyl; 2-methyl-3-methylaminocarbonyl-phenyl; 4-chloro-2-methyl-5-(piperidin-4-yloxy)-
phenyl; 2-methyl-3-(tert-butoxycarbonylmethyl)-phenyl; 3-(2-hydroxy-ethyl)-2-methyl-

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

10 2-methyl-phenyl.

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

15 methoxy-4-methyl-phenyl; 2-isopropyl-4,5-dimethoxy-phenyl; 2-bromo-4-chloro-5-
methanesulfanyl-phenyl; 2-bromo-4-chloro-5-methanesulfonyl-phenyl; 2-bromo-4-chloro-5-
methanesulfinyl-phenyl; 2-bromo-4-chloro-5-fluoro-phenyl; 2-bromro-5-methoxy-phenyl; 2-
bromo-5-methoxy-4-methoxycarbonyl-phenyl;2-bromo-4-chloro-5-hydroxy-phenyl; 2-
bromo-4-chloro-5-(methylamino-carbonyl-methyoxy)-phenyl; 2-methyl-4,5-dimethoxy-

20 phenyl; 2-bromo-4-chloro-5-methoxycarbonyl-phenyl; 2-bromo-4-methanesulfonyl-5-
methoxy-phenyl; 2-bromo-4-methyl-5-methoxy-phenyl; 2-bromo-4-chloro-5-
(methoxycarbonyl-methoxy)-phenyl; 2-bromo-4-chloro-5-(hydroxycarbonyl-methoxy)-
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-

25 benzo[l,3]dioxol-5-yl; 2-bromo-4-chloro-5-(2-hydroxyethoxy)-phenyl; 2-bromo-4-
difluoromethoxy-5-methoxy-phenyl;5-methoxy-4-methyl-phenyl; 2-bromo-4-chloro-5-(2-
methylamino-ethoxy)-phenyl; 2-bromo-4-cyano-5-methyl-phenyl; 2-fluoro-4-methyl-5-
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-

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



\ O 4-(4-Fluoro-phenyl)-6-o0xo01l, 4,5, 6-tetrahydro-pyridine-3- carboxylic

acid (3-nethoxy-4- nethyl-phenyl)-amde 6.03 12 H,

Br ...... wOQ01007¢dR5 - 6- Ox0- 4- phenyl-1, 4,5, 6- tetrahydro- PETIERR000/087054
carboxylic acid (2-brono-4,5- dinethoxy-phenyl)-amde 6.155 13 H C, -
H3C OHN Br 0 (S)-6-Oxo-4-pheny1-1,é[,2 , 6- tetrahydro-pyridine-3-
carboxylic acid (2-brono-4,5- dinethoxy-phenyl)-am de 7.455

10

15

20

25

30

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

In certain embodiments of formula I, R' is: 2-bromo-4,5 -dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2-bromo-5-methoxy-4-
methyl-phenyl; 2-methyl-4,5-dimethoxy-phenyl; 2-bromo-4-chloro-5-(2-methoxy-ethyl-
phenyl; 2-bromo-4-chloro-5-(2-hydroxy-ethyl-phenyl; 2-bromo-4-difluoromethoxy-5-
methoxy-phenyl; 2,5-dimethoxy-phenyl; 2-ethyl-4,5-dimethoxy-phenyl; 2-methyl-5-(2-
hydroxy-ethoxy)-4-chloro-phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; or 2-
bromo-4,5-dimethyl-phenyl.

In certain embodiments of formula I, R" is: 2-bromo-4,5-dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2-bromo-5-methoxy-4-
methyl-phenyl; 4,5-dimethoxy-2-methyl-phenyl; 2-bromo-4,5-methylenedioxy-phenyl (6-
bromo-benzo[1,3]dioxol-5-yl); 2-bromo-4-chloro-5-(2-hydroxy-ethoxy)-phenyl; 2-bromo-4-
difluoromethoxy-5-methoxy-phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-4-chloro-5-(1-
hydroxy-ethyl)-phenyl; 2-bromo-4-chloro-5-((S)-1-hydroxy-ethyl)-phenyl; 2-ethyl-4,5-
dimethoxy-phenyl; 2-bromo-4-methoxy-phenyl; 4-chloro-5-(2-hydroxy-ethoxy)-2-methyl-
phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; 2,3-dimethyl-phenyl; 2-bromo-4-
chloro-5-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl; 2,4-dimethyl-phenyl; 3-
methoxy-2-methyl-phenyl; 4-fluoro-5-(2-hydroxy-ethoxy)-2-methyl-phenyl; 4-chloro-5-(3-
hydroxy-propoxy)-2-methyl-phenyl; 4-chloro-5-hydroxymethyl-2-methyl-phenyl; 5-{[bis-(2-
hydroxy-ethyl)-amino]-methyl} -4-chloro-2-methyl-phenyl; 4-chloro-5-(2-hydroxy-ethyl)-2-
methyl-phenyl; 2-bromo-4,5-ethylenedioxy-phenyl (7-bromo-2,3-dihydro-benzo[1,4]dioxin-
6-yl) ; 3-chloro-2-methyl-phenyl; 3-hydroxymethyl-2-methyl-phenyl; or 3-(2-hydroxy-ethyl)-
2-methyl-phenyl;

In certain embodiments of formula I, R' is 2-bromo-4,5-dimethoxy-phenyl.

In certain embodiments of formula I, R" is 2-bromo-4-chloro-5-methoxy-phenyl.

In certain embodiments of formula I, R' is 2-bromo-4-fluoro-5 -methoxy-phenyl.

In certain embodiments of formula I, R' is 2-bromo-5-methoxy-4-methyl-phenyl.

-CHC30O0HNL\ el

0

H



- 32 - 14 CH3 0 HN

4- (4- Fl uor o- phenyl) - 6- oxo0l, 4, 5, 6-t et rahydr o- pyri di ne-3- carboxylic acid
(3, 5- di newbybtro/benyl ) - am de 6.535 15 H3C, 0 CI 0 CI HNPCT/EP2009/067054

4- (4- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et rahydr o- pyri di ne-3- carboxylic acid
(2, 4-di chl or 05- et hoxy- pheny1) - am de 6_.2%2_ 16 , H3C 0 40 CH3 HN N H

In certain embodiments of formula I, R" is 2-methyl-4,5-dimethoxy-phenyl.

In certain embodiments of formula I, R" is 2-bromo-4-chloro-5-(2-methoxy-cthyl-phenyl.

In certain embodiments of formula I, R' is 2-bromo-4-chloro-5-(2-hydroxy-ethyl-phenyl.

In certain embodiments of formula I, R' is 2-bromo-4-difluoromethoxy-5-methoxy-phenyl.
5 In certain embodiments of formula I, R' is 2,5-dimethoxy-phenyl.

In certain embodiments of formula I, R is 2-ethyl-4.5-dimethoxy-phenyl.

In certain embodiments of formula I, R' is 2-methyl-5-(2-hydroxy-ethoxy)-4-chloro-phenyl.

In certain embodiments of formula I, R" is 2,5-dimethyl-phenyl.

In certain embodiments of formula I, R' is 2-bromo-5-methoxy-phenyl.

10 In certain embodiments of formula I, R is 2-bromo-4,5-dimethyl-phenyl.

In certain embodiments of formula I, R? is Ciealkyl. In specific embodiments R’ may be Cs.
¢ branched alkyl.

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

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

15 In certain embodiments of formula I, R? is phenyl optionally substituted one, two, three or
four times with a substituent or substituents each independently selected from: halo; C;.
calkyl; C;_salkoxy; halo-C;salkyl; halo-Ciealkoxy; Ciealkylsulfonyl; C;ealkylsulfanyl; C;.
calkylsulfinyl; phenylsulfonyl wherein the phenyl portion is optionally substituted with C;.
calkyl; nitrile; hydroxy; Ci.salkylcarbonyl; aminocarbonyl; C;_salkoxycarbonyl; C;.

20 ealkoxycarbonyl-C;.¢alkoxy; hydroxycarbonyl; hydroxycarbonyl-C.salkoxy; C;.
galkylaminocarbonyl-C; galkoxy; C;.salkoxy-C; salkoxy; hydroxy-Cj.salkoxy; C;.
salkylamino-Ciealkoxy; Ci.alkylsulfony-Ci.slalkoxy; hydroxy-Cisalkyl; Cs.scycloalkyl-C;.
calkoxy; amino; amino-Cealkyl; Cisalkenyl; C;.galkynyl; morpholinyl; morpholinyl-C;.
calkyl; piperazinyl; piperidinyloxy; aminocarbonyl-C; ¢alkoxy; C; salkoxyamino-Cealkyl;

25 hydroxy-C;.salkylamino-Cialkyl; C;alkoxycarbonylamino-C;alkyl; C;.
galkylcarbonylamino-C.galkyl; C;_galkylaminocarbonyl; C; salkoxycarbonylCi_ealkyl; C;.
salkylaminocarbonyl-C galkyl; C;_galkylamino-Cealkyl; hydroxycarbonyl-C;.salkyl; or
nitro; or two adjacent substituents may form a C;_,alkylenedioxy or halo-C,;alkylenedioxy.
In certain embodiments of formula I, R? is phenyl optionally substituted once or twice with a

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

methoxycarbonyl; methoxycarbonylmethoxy; carboxy; hydroxycarbonylmethoxy;



. 3- { [4-(3-Fluoro-phenyl)-6-

oxo-1, 4,5, 6-tetrahydropyridi ne-3-carbonyl]-am no}- 4-nethyl-benzoic acid
met hyl eswero08/430%7 H3C 0 ,0 H30 Br HN O F PCT/EP2009/067054

4- ( 3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et rahydr o- pyri di ne-3- carboxylic acid
(2-brono-4,5- dinmethoxy-phenyl)-am de .27_7 18 H3C, 0 O Br HN 0

4- (4- Fl uor o- phenyl) - 6- oxo01l, 4, 5, 6-t et rahydr o- pyri di ne-3- carboxylic acid
( 2- br onp- Bethylatrmoegrbohdmeihoxgmetboded®x 1 hydBRyethdy; ethylaminoethoxy;

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

5 In certain embodiments of formula I, R? is phenyl optionally substituted onece or twice with
a substituent or substituents each independently selected from: halo; Ci.salkyl; C;.salkoxy;
halo-Cj.salkyl; halo-C;salkoxy; C;.salkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy;
alkylsulfonylalkoxy; hydroxyalkyl; or Cs e¢cycloalkyl-C; . salkoxy.

In certain embodiments of formula I, R? is phenyl optionally substituted once or twice with a
10 substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile;
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of formula I, R? is phenyl optionally substituted once or twice with a
substituent or substituents each independently selected from: fluoro; chloro; bromo; methyl;
15 ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of formula I, R? is phenyl substituted once or twice with a substituent
or substituents each independently selected from: halo; methyl; methoxy; trifluoromethyl;
difluoromethoxy; nitrile; or methanesulfonyl.
20 In certain embodiments of formula I, R? is phenyl substituted once or twice with a substituent
or substituents each independently selected from: fluoro; chloro; methyl; methoxy; or nitrile.
In certain embodiments of formula I, R* is phenyl substituted once or twice with fluoro.
In certain embodiments of formula I, R? is: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyl; 2-
fluoro-phenyl; 2-chloro-phenyl; 3,4-difluoro-phenyl; 3,5-difluoro-phenyl; 3-methyl-phenyl;
25 4-methyl-phenyl; or 3-cyano-phenyl.
In certain embodiments of formula I, R? is: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyl; 2-
fluoro-phenyl; 2-chloro-phenyl; 3,4-difluoro-phenyl; or 3,5-difluoro-phenyl.
In certain embodiments of formula I, R? is 4-fluoro-phenyl.
In certain embodiments of formula I, R? is 3-fluoro-phenyl.
30 In certain embodiments of formula I, R? is 3,4-difluoro-phenyl.
In certain embodiments of formula I, R* is hydrogen.
In certain embodiments of formula I, R* is Cy.alkyl.

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



Br HN Is F 4-(3-Fluoro-phenyl)-6-0x01, 4,5, 6-tetrahydro-pyridi ne- 3-
carboxylic acid (2-brono-5- nethoxy-phenyl)-amde 6.19 - 33 - 20 H3C, 0 O
CH3 HN N WO 200)/074606 3- FI uor o- phenyl) - 6- oxo1l, 4, 5, 6- t et r ahpdTEPRYMI0GT08E- 3-
carboxylic acid (5-nmethoxy-2- nethyl-phenyl)-amde 6.815 21 NH O CI HN

IS 223
In certain embodiments of formula I, R* is hydroxy-C salkyl.
In certain embodiments of formula I, R* is Cy.¢alkoxy-C;salkyl.

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

Ra
I
= N @]
H
R- N |
@)
R® R10 )
II;
5 wherein:
p is from 0 to 3;

RS R’,R®, R” and R'’ cach independently is: hydrogen; halo; C;galkyl; C,_alkoxy;
halo-C.salkyl; halo-C;salkoxy; C;.galkylsulfonyl; Ci.ealkylsulfanyl; C;_alkylsulfinyl;
phenylsulfonyl wherein the phenyl portion is optionally substituted with C;_ealkyl; nitrile;

10  hydroxy; Cisalkylcarbonyl; aminocarbonyl; Ci.salkoxycarbonyl; Ci_salkoxycarbonyl-C;.
¢alkoxy; hydroxycarbonyl; hydroxycarbonyl-C; ¢alkoxy; C;.¢alkylaminocarbonyl-C; ¢alkoxy;
Ciealkoxy-C, galkoxy; hydroxy-Cisalkoxy; C;salkylamino-C;salkoxy; Cisalkylsulfony-C;.
slalkoxy; hydroxy-Cisalkyl; Cs.scycloalkyl-Cisalkoxy; amino; amino-Ciealkyl; Ci.salkenyl;
Ci.galkynyl; morpholinyl; morpholinyl-C;_ salkyl; piperazinyl; piperidinyloxy;

15 aminocarbonyl-C,alkoxy; C;salkoxyamino-Cialkyl; hydroxy-C; salkylamino-C,salkyl;
Ciealkoxycarbonylamino-Cialkyl; C;_ealkylcarbonylamino-C; galkyl; C;.
calkylaminocarbonyl; C;_salkoxycarbonylC;salkyl; C;.salkylaminocarbonyl-C,_galkyl; C;.
salkylamino-Cigalkyl; hydroxycarbonyl-C; . salkyl; or nitro; or two adjacent substituents may
form a C,_jalkylenedioxy or halo-C;,alkylenedioxy;

20 each R independently is: halo; Csalkyl; Ci.salkoxy; halo-Cy.galkyl; halo-C;.
galkoxy; C;_galkylsulfonyl; or nitrile; and

R" is as defined herein.

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

formula Ila or formula IIb;



4- ( 3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et r ahydr o- pyri di ne- 3-

acetyl am no- 2-chl oro- phenyl)- amde 6.02 22 H3C, C 00 CI HN O
4- ( 3- Fl uowo-2ptvantgeby - 6- oxol, 4, 5, 6-t et r ahydr o- pyri di ne- 3- PCarEpeooglob5aci d

(2, 4-di chl or 05- met hoxy- phenyl)-amde 6.12 23 0 13 0 CH H3C, 0 I. Br HN

5-Bronp-4- {[4-(3-fluoro- tpeht re anhyyl )d- r60- -opxy or -i dl i,
- carbonyl]-am no} -2 met hoxybenzoic acid nmethyl ester 5.92 24

e, 5-3, 6-

H3C, 0 H3C o0 SI
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wherein p, RS R7,R®, R’, R'’, R" and are as defined herein.

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

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

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

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

In certain embodiments of any of formulas II, ITa and IIb, R6, R7, RS, R’ and R'’ each
independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; trifluoromethoxy; methanesulfonyl; methanesulfanyl;
methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbonyl;
methoxycarbonylmethoxy; carboxy; hydroxycarbonylmethoxy;
methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy; methylaminoethoxy;
methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or
nitro; morpholinyl; N,N-dimethylaminocarbonylmethoxy; boc-piperazinyl; N-(2-
methoxyethyl)-N-methylaminomethyl; N,N-dimethylaminomethyl; aminomethyl; boc-
aminomethyl;methylcarbonylaminomethyl; N,N-di-(2-hydroxyethyl)-aminomethyl;
morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;
piperidinyloxy; tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form
methylenedioxy, ethylenedioxy or difluoromethylenedioxy.

In certain embodiments of any of formulas II, ITa and IIb, two of R6, R7, RS, R’ and R are
hydrogen, and the remaining ones of RS R7,R® R’ and R'Y of each independently is:
hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;

difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;

hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy.

n4

carboxylic acid (5-

F



CH3 HNNH O 4-(3-Fluoro-phenyl)-6-0x01, 4,5, 6-tetrahydro-pyridi ne- 3-
carboxylic acid (4,5- dinethoxy-2-nethyl-phenyl)- amde 7.69 - 34 - 25
Cl OH HN WO 20/07360F| uor o- phenyl) - 6- oxol, 4, 5, 6-t et r ahydr @eCpypPR@0ne7034
carboxylic acid (2-chloro-5- hydroxy-phenyl)-amde 5.395 26 F HN N .
4- ( 3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et ra_%o[r o- pyridi ne-3- carboxylic acid
(6-chloro-2- fluoro-3-nethyl-phenyl)-arnide 5.73 41

In certain embodiments of any of formulas II, ITa and IIb, two of R6, R7, RS, R’ and R are

hydrogen, and the remaining ones of R6, R, RS, R’ and R" of each independently is:
hydrogen; fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; difluoromethoxy;
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; hydroxypropoxy;
5 methylenedioxy; or ethylenedioxy.

In certain embodiments of any of formulas II, ITa and IIb, two of R6, R, RS, R’ and R'? are
hydrogen, and the remaining ones of RS R7,R® R’ and R'Y of each independently is:
hydrogen; fluoro; chloro; bromo; methyl; and methoxy.
In certain embodiments of any of formulas II, ITa and IIb, RS is halo or methyl, R is

10 hydrogen, one of R7, R® and R” is hydrogen and the others of R”, R® and R” are each
independently 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, ITa and IIb, RS is halo or methyl, R is

15 hydrogen, two of R7, R® and R’ is hydrogen and the other of R”, 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, ITa and IIb, R6, R, RS, R’ and R each

20 independently is: hydrogen; halo; C;.galkyl; C;_salkoxy; halo-Cealkyl; halo-C;.salkoxy; C;.
calkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or
Ciecycloalkyl-Cisalkoxy.
In certain embodiments of any of formulas II, ITa and IIb, R6, R, RS, R’ and R each
independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;

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

30 hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of any of formulas 11, Ila and IIb, R and R are hydrogen.

In certain embodiments of any of formulas II, ITa and IIb, RC is: hydrogen; halo; or methyl.



Cl 27 CF2H ,0 is C HN O
4- ( 3- Fl uor o- phenyl) - 6- oxo01l, 4, 5, 6-t et rahydr o- pyri di ne-3- carboxylic acid
(5- chl or ow@-200vd7kaesr omret hoxy- phenyl )- amde 5.18 2 8 PIRTAEPEN09CH7054 O

=26 -
In certain embodiments of any of formulas II, ITa and IIb, R%is: hydrogen; methoxy; halo;
methyl; or difluoromethoxy.
In certain embodiments of any of formulas II, ITa and IIb, R’ is: methoxy; hydrogen; 2-
hydroxy-ethoxy; 2-methoxy-ethoxy; 1-hydroxy-ethyl; or cyclopropylmethyl.
5 In certain embodiments of any of formulas II, Ila and Ilb, p is 0, 1 or 2.
In certain embodiments of any of formulas II, ITa and IIb, p is 1 or 2.
In certain embodiments of any of formulas II, Ila and IIb, p is 1.
In certain embodiments of any of formulas II, Ila and IIb, each R" independently is: halo; C;.
calkyl; or C;_galkoxy.
10 In certain embodiments of any of formulas II, ITa and IIb, each R' independently is fluoro or
methyl.
In certain embodiments of any of formulas II, ITa and IIb, R is halo.
In certain embodiments of any of formulas II, ITa and IIb, R'! is fluoro.
In certain embodiments of any of formulas I, ITa and IIb p is 1 and R" is halo.
15 In certain embodiments of any of formulas II, Ila and IIb p is 1 and R is 3-halo or 4-halo.
In certain embodiments of any of formulas II, ITa and IIb p is 1 and R" is fluoro.
In certain embodiments of any of formulas I, ITa and IIb p is 1 and R"" is 3-fluoro or 4-fluoro.
In certain embodiments of any of formulas II, Ila and IIb p is 1 and R"" is 4-fluoro.
In certain embodiments of any of formula II, ITa and IIb, R* is hydrogen.
20 In certain embodiments of any of formulas II, ITa and IIb:
R’ is: hydrogen; halo; methyl; or ethyl;
R’ is hydrogen; methyl; methoxy; or methoxycarbonyl;
R® is: hydrogen; methoxy; halo; methyl; or difluoromethoxy;
R’ is: hydrogen; methoxy; hydrogen; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-
25 hydroxy-ethyl; and
R'%is hydrogen; or halo.
In certain embodiments of any of formulas II, ITa and IIb:
R is: halo; or methyl;
R’ is hydrogen;
30 R is: methoxy; halo; methyl; or difluoromethoxy;
R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-cthoxy; or 1-hydroxy-ethyl; and
R' is hydrogen; or halo.

In certain embodiments of any of formulas II, ITa and IIb:



4- ( 3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-tetrahydro- pyri di ne-3- carboxylic acid
(2-chloro-4, 6- difluoro-phenyl)-amde 5.215 29 H3C
H3C 0 O BwvoHbho/ds2ddsO O 1.1 F PCT/EP2009/067054

-27-
R is: bromo; or methyl;
R’ is hydrogen;
R%is: methoxy; chloro; fluoro; methyl; or difluoromethoxy;
R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and
5 R'% is hydrogen.
In certain embodiments of any of formulas II, ITa and IIb:
R® is methyl;
R’ is hydrogen;
R%is: methoxy; chloro; fluoro; methyl; or difluoromethoxy;
10 R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and
R' is hydrogen.
In certain embodiments of any of formulas II, ITa and IIb, p is 1 or 2 and R is halo.
In certain embodiments of any of formulas II, ITa and IIb, p is 1 or 2 and R is fluoro.
In certain embodiments of any of formulas II, Ila and IIb, p is 1 and R" is fluoro.
15 In certain embodiments of any of formulas II, IIa 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:

N. o
RG
H
N
o)
RS
R9
11
R 1

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

formula Il1a or formula IIlb;



(R) -4-(3-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridi ne-3-carboxylic acid
(2- brono-5-net hoxy-4-net hyl phenyl )-am de 6.405 - 35 - 30 H3C0 Br HN F
(S) - 4- ( 3-Wbuoroo7pdeényl) - 6- oxo-1, 4,5, 6-tetrahydropyri di meT3Pe@wloesoys i c aci d
(2- brono-4, 5-di net hoxy- phenyl)- am de 8.045 31 H3c'o I-13c Hei Br , N

| ei

4- (4- Fl uor o- phenyl) - 1- net hyl 6- oxo- 1, 4, g 6-t et rahydropyri di ne- 3- carboxylic
acid (2- brono-4,5-di net hoxy- pHeny%% am de 6.525 32 H3c4 HN si

4- (4- Fl uor o- phenylgs 6- oxol, 4 rahydr o- pgfi di ne- 3- ic acid

(4,5- dinethoxy-2- thyh phefiyl )-| am de 7.98 33 HSﬁ
R® ©
RQ
11

R Mla; R IIb;

wherein R6, RS, R’ and R" are as defined herein.

In certain embodiments, the subject compounds are of formula Il1a.
In certain embodiments, the subject compounds are of formula IIIb.
5 In certain embodiments of any of formulas 111, IIla and IIIb, RS is: halo; methyl; or ethyl.

In certain embodiments of any of formulas III, IIla and IIb, R® is methyl.
In certain embodiments of any of formulas IIT, IITa and ITIb, R® is ethyl.
In certain embodiments of any of formulas III, IIla and IIIb, R® jand R’ each independently
is: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;

10 difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; hydroxypropoxy;
In certain embodiments of any of formulas III, IIla and IIIb, R% is: methoxy; halo; methyl; or
difluoromethoxy.
In certain embodiments of any of formulas IIT, IITa and ITIb, R’ is: methoxy; 2-hydroxy-

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

20 ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl.
In certain embodiments of any of formulas 111, ITIa and ITIb, R is halo.
In certain embodiments of any of formulas IIT, IITa and ITIb, R"' is fluoro.
Where any of Rl, Rz, R3, R4, R, R6, R’, RS, R9, R"orR" is alkyl or contains an alkyl moiety,
such alkyl is preferably lower alkyl, i.e. Ci-Csalkyl, and in many embodiments is C;-Cjalkyl.



H3C O e Br HN--...., SI F (S)-4-(3-Fluoro-phenyl)-6-

oxo-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid (2-

br ono- 5- meolomyo7d608et hyl phenyl) - am de 7. 195 34 FI 3C0 H3PEOEPBI09EHH054 H NO O
F (R)-4-(3-Fluoro-phenyl)-6- oxo-1,4,5, 6-tetrahydropyridi ne-3-carboxylic
acid (2- brono-4,5 -di nmet hoxy-phenyl )a_rgéo[e 6.9783 35 H3CO 0 Br HN O

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 effective amount of a compound of the invention.
The invention also provides methods for treating an inflammatory, respiratory or diabetes
5 condition, the method comprising administering to a subject in need thereof an effective

amount of a compound of the invention together with an effective amount of a P2X3 inhibitor.
The disease may be an inflammatory disease such as arthritis, and more particularly
rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive
pulmonary disease, airways hyper-responsiveness, septic shock, glomerulonephritis, irritable

10 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; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis; cancer pain;
viral, parasitic or bacterial infection; post-traumatic injury; or pain associated with irritable

15 bowel syndrome.
The disease may be a respiratory disorder, such as chronic obstructive pulmonary disorder
(COPD), asthma, or bronchospasm, or a gastrointestinal (GI) disorder such as Irritable Bowel
Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic and other biliary disorders,
renal colic, diarrhea-dominant IBS, pain associated with GI distension.

20 The disease may be diabetes.

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

Table 1.
TABLE 1
# Structure Name pKi
0O
H;C_
O HN 6-Ox0-4-phenyl-1,4,5,6-
0 A tetrahydro-pyridine-3-
I Hac/ carboxylic acid (2-bromo-4,5- 74925
N o dimethoxy-phenyl)-amide
H
Br




F 4-(3-Fl uoro-phenyl)-6-o0x01l, 4,5, 6-tetrahydro-pyridi ne- 3-
fl uor o- 5- net hoxy- phenyl) -
H 0 4-wo-2kuoe@sphenyl) -

(2- brono- 4-

acid (2,5-dinethyl -

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

amde 6.65 - 36 -

phenyl)-amde 6.93 37 0 CH3 HN N H
6- oxo0l, 4,5, 6-tetra

(2, 3-di met hyl phenyl ) - am de 7 12 38

carboxylic acid
36 CH3 0 CH3 HN N

6- oxo0l, 4, 5, 6-t et rahydr o- pyr i @#Cn&P2009061050XY| i C

0
carboxylic acid

dro- pyri di ne- 3-

@%

6-Ox0-4-phenyl-1,4,5,6-
tetrahydro-pyridine-3-
carboxylic acid (2-bromo-5-
methoxy-4-methyl-phenyl)-
amide

6.595

H,C<
O HN

Cl A

Br

6-Ox0-4-phenyl-1,4,5,6-
tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4-
chloro-5-methoxy-phenyl)-
amide

5.95

H.C.

Br

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-5-
methoxy-4-methyl-phenyl)-
amide

6.6

H,C.

H,C

Br

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-5-
methoxy-4-methyl-phenyl)-
amide

6.726

H,C<

Cl X

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4-
chloro-5-methoxy-phenyl)-
amide

6.166

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4,5-
dimethoxy-phenyl)-amide

7.463




O Br HN 0 4-(4-Fluoro-phenyl)-6-o0xo0l, 4,5, 6-tetrahydro-pyridine-3-
carboxylic acid (2-brono-5- nethyl-phenyl)-amde 6.87 39 1-1,c' itc'o O Br
HN) N H OwO 2010/q789054- ( 4- Fl uor o- phenyl ) - 6- PCT/EP2009/067054
0x0-1, 4,5, 6-tetrahydropyridine-3-carboxylic acid (2-

br ono- 4, 5- di net hoxy- phenyl) - am de 6. 9%140 H3c itco ' O Br HN\ 0

(S) - 4- (4-Fl uoro-phenyl)-6- Ox0-1,4,5, 6-tetrahydro- pyridine-3-carboxylic
acid (2- |brono-4, 5-di net hoxy} phenyl)- am de
H.C.
70 HN 4-(3-Fluoro-phenyl)-6-oxo-
_0 1,4,5,6-tetrahydro-pyridine-3-
8 H,C carboxylic acid (3.4- 5465
N dimethoxy-phenyl)-amide
H
F
HSC\O HN 4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
9 cl X carboxylic acid (2-bromo-4- 6.766
chloro-5-methoxy-phenyl)-
N o) amide
H
Br F
o)
H3C\O HN 4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
1o c N carboxylic acid (4-chloro-3- | >
methoxy-phenyl)-amide
N @) F
H
0]
HN 4-(4-Fluoro-phenyl)-6-oxo-
1 H,C N 1,4,5,6-tetrahydro-pyridine-3- 6.03
carboxylic acid (3-methoxy-4- ’
o N o F methyl-phenyl)-amide
I H
CH,
o
H,Cx
O HN (R)-6-Ox0-4-phenyl-1,4,5,6-
_0 X, tetrahydro-pyridine-3-
12 e carboxylic acid (2-bromo-4,5- | 015
N dimethoxy-phenyl)-amide
H
Br
o
H,CJ
O HN (S)-6-Oxo0-4-phenyl-1,4,5,6-
_0 ™ tetrahydro-pyridine-3-
13 | ne carboxylic acid (2-bromo-4,5- | >
N dimethoxy-phenyl)-amide
H
Br




7.895 41 H3CC) H3CO 0 CH3 HN) H NO O

lel F (R)-4-(4-Fluoro-phenyl)-6-

oxo-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid

(4, 5- di mrevbarw/@2608t hyl phenyl )-am de 7.225 - 37 - 42 HRCTHHR)BIBSOSN H cH3
6- oxo-1,4,5,6-tetrahydropyridi ne-3-carboxylic
phenyl)z%g[de 7.993 43 0 H3c, H3c, N - H3Cel N

0 F

H Br

(S)-4-(4-Fluoro-phenyl) -
acid (4,5-dinethoxy-2-nethyl -

0 401

CH HN

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

6.535

15 | © A

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2,4-dichloro-
5-methoxy-phenyl)-amide

6.22

C
0]
e 0]

Hac HN

16 X
N 0]
H
CH, F

3-{[4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carbonyl]-amino} -
4-methyl-benzoic acid methyl
ester

6.43

0
H.C
S0 HN
17 H3C/O \
N7 Yo
H
Br F

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4,5-
dimethoxy-phenyl)-amide

6.77

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-5-
methoxy-phenyl)-amide

6.08

fs \o HN
19 X
N~ 0
H
Br F

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-5-
methoxy-phenyl)-amide

6.19




(R) -4-(4-Fluoro-phenyl)-1- nethyl-6-o0xo0-1,4,5,6-

t et rahydr o- pyri di ne- 3-

carboxylic acid (2-brono-4,5- dinethoxy-phenyl)-amde 7.12 44 H3c, H3c,

H3c' 00) W80 2000/07240S) - 4- ( 4- Fl uor o- phenyl) - 1- net hyl- 6- oX@CT/ER2H9067054

t etrahydro-pyridi ne-3- carboxylic acid (2-brono-4,5-

di met hoxy- phenyl)-am de 5.875 45 FI3
0x0-1,4,5,6

(R) - 4- ( 3- Fl.uor o- phenyl ) - 6-

CH3 H\). NHO 0O
S5 |

ahydr opyri di ne- 3-car boxy

(5- met haxy- 2- net hyl - phe

H.C
>0  HN

20

am de 6.765 46 FI3C0 0 CH3 HN

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (5-methoxy-2-
methyl-phenyl)-amide

N H

6.815

NH HN

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (5-
acetylamino-2-chloro-phenyl)-
amide

6.02

ﬂ @%

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2,4-dichloro-
5-methoxy-phenyl)-amide

6.12

0 O HN
N
23 ?
CH, N 0
H

5-Bromo-4-{[4-(3-fluoro-
phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-
carbonyl]-amino}-2-methoxy-
benzoic acid methyl ester

592

@%

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-
amide

7.69

ic acid



0 (S)-4-(3-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridi ne-3-carboxylic
acid (5- nethoxy-2-nethyl-phenyl)- amde 7.695 47 FI3C0 el CH3 HN). NHO
0 (R) - W00/ 0T0606- phenyl ) - 6- oxo-1, 4,5, 6-t et rahydr opyPCaiEPeei8/06asboxyl i C
acid (4, 5-di net hoxy-2-nmnet hyl phenyl )-am de 6.803 - 38 - 48 cl H3c' H3C 0 O
cH3 HN\ NHO * (S)-4-(3-Fluoro-phen I4)_-6-

OX0-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid (4,5-dinethoxy-2-nethyl -
phenyl )-am deg 7.7225 490

OH HN 4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
25 carboxylic acid (2-chloro-5- 3395
hydroxy-phenyl)-amide
HN
4-(3-Fluoro-phenyl)-6-oxo-
26 H,C F X 1,4,5,6-tetrahydro-pyridine-3- 573
carboxylic acid (6-chloro-2- '
N ) fluoro-3-methyl-phenyl)-amide
H
F
Cl
0]
Cl HN 4-(3-Fluoro-phenyl)-6-oxo-
A 1,4,5,6-tetrahydro-pyridine-3-
27 carboxylic acid (5-chloro-2- 5.18
difluoromethoxy-phenyl)-
” O amide
0O F
CF,H
o
HIN 4-(3-Fluoro-phenyl)-6-oxo-
28 F X 1,4,5,6-tetrahydro-pyridine-3- 5915
carboxylic acid (2-chloro-4,6- '
F N” 0 difluoro-phenyl)-amide
: F
Cl

(R)-4-(3-Fluoro-phenyl)-6-

O
H,C<
O HN
H.C oxo-1.4,5,6-tetrahydro-
29 3 X, pyridine-3-carboxylic acid (2- | 6.405
bromo-5-methoxy-4-methyl-

N 0 phenyl)-amide
H

Br F




H3C CH3 Br HN 4- (4- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et r ahydr o- pyri di ne- 3-
carboxylic acid (2-brono-3,5- dinethyl-phenyl)-amde 7.48 50 CF3 0 CH3 HN
NH 0 wo(@stH7e@so- phenyl) - 6- oxol, 4, 5, 6-t et rahydr o- pyPC@iEP2e08/0618% boxyl i C
acid (2-nmethyl-5t rifluoronethyl-phenyl)-amide 6.89 51 0 CH3 CH3 HN O

4- (3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et r ahydr o- pyri di ne-3- carboxylic acid
(5-isopropyl -2- nethyl - Dhenvl )-ani de 7.°445

HN (S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
30 /O pyridine-3-carboxylic acid (2- | 8.045
bromo-4,5-dimethoxy-phenyl)-
amide
H,Co_ H,Cu 4-(4-Fluoro-phenyl)-1-methyl-
? N 6-0x0-1,4,5,6-tetrahydro-
31 | Ho© X pyridine-3-carboxylic acid (2- | 6.525
bromo-4,5-dimethoxy-phenyl)-
N7 o F :
Br

amide
o)
MOy N 4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
32 ch/°\©\ X carboxylic acid (4,5- 7.98
dimethoxy-2-methyl-phenyl)-
L N © F amide
3

HN (S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
33 pyridine-3-carboxylic acid (2- | 7.195
bromo-5-methoxy-4-methyl-
phenyl)-amide

(R)-4-(3-Fluoro-phenyl)-6-

HN
oxo-1.4,5,6-tetrahydro-
34 pyridine-3-carboxylic acid (2- | 6.9783
bromo-4,5-dimethoxy-phenyl)-

amide

HBC\O HN 4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
35 | F X carboxylic acid (2-bromo-4- 6.65
fluoro-5-methoxy-phenyl)-
N6 amide
H
Br F




52 BC 0O \-NH3C ) I /OS/ O0C H-

4- ( 3- Fl uor o- phenyl) - 6- oxo01l, 4, 5, 6-t et rahydr o- pyri di ne- 3-

N

(2- chl or owb-20tvegedegl sul f anoyl - phenyl) -

4- ( 3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et r ahydr o- pyri di ne- 3-
(5,6,7, 8-

0

carboxylic acid

anm de 6.02 - 39PCTHP2009:HSHN

t et r ahydr o- napht hal en-1 -yll35_anide 6.83 54 H3C,

carboxylic acid

0 0 CH3 HN

36

0
(CHIH%
@) F

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2,5-dimethyl-
phenyl)-amide

6.93

37

@%@

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2,3-dimethyl-
phenyl)-amide

7.12

38

5&%

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-5-
methyl-phenyl)-amide

6.87

39

E \o HN
_O N,
< CL
N7 YO F
H
Br

(R)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (2-

bromo-4,5-dimethoxy-phenyl)-

amide

6.99

40

0
H.C
S0 HN
_0 \\
H,C
N (0] F
H
Br

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (2-

bromo-4,5-dimethoxy-phenyl)-

amide

7.895

41

0
H.C
>0 HN
_0 X
H,C ©\
N~ 0 F
H
CH,

(R)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(4.,5-dimethoxy-2-methyl-
phenyl)-amide

7.225

40



NH O 4-(4-Fluoro-phenyl)-6-0x01, 4,5, 6-tetrahydro-pyridine- 3-
acid (4-fluoro-5- nethoxy-2-nethyl-phenyl)- amde 7.02 CH3 CH3 HN. NH

0 0 (RWwWO-20n/Wkasr o- phenyl ) - 6-

PCT/EP2009/067054

0x0-1, 4,5, 6-tetrahydropyridine-3-carboxylic acid

(2, 5-di net hyl - phenyl)-am de 7.535 56
(S)-4-(4-Eluoro-phenyl)-6- oxo-1,4.5, 6-t

9HSOCH3HNNHO4O

t'et rahydr opyri di ne- 3- car boxy

(2,5-dinethy|-pheny1) am 6. 56
. @

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(4.,5-dimethoxy-2-methyl-
phenyl)-amide

7.993

: %ﬁ?@

(R)-4-(4-Fluoro-phenyl)-1-
methyl-6-oxo-1,4,5,6-
tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4,5-
dimethoxy-phenyl)-amide

7.12

HgC\O H3C\N
44 ch/o X
0 F

(S)-4-(4-Fluoro-phenyl)-1-
methyl-6-oxo-1,4,5,6-
tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4,5-
dimethoxy-phenyl)-amide

5.875

O HN
N )
H
F

(R)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (5-
methoxy-2-methyl-phenyl)-
amide

6.765

H.C
3“0 HN
46 <j A
N
H
F

(S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (5-
methoxy-2-methyl-phenyl)-
amide

7.695

O HN
47 ©\ \ 'IIII©
N )
H
F

(R)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(4.,5-dimethoxy-2-methyl-
phenyl)-amide

6.803

carboxylic

ic acid



57 0 HBCCH3 FiNN NHO O O (R)-4-(4-Fluoro-phenyl)-6-

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

(2, 3-di mrewbybtoptiedegl) - ami de 7.405 - 40 - 58 H3C HN O RCHEBRBI/06D54
(S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridi ne-3-carboxylic acid

(2, 3-di met hyl

- phenyl)-am de 6.785 59

NHBr O

5401 OH3 HN) .

48

f;%

(S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(4.,5-dimethoxy-2-methyl-
phenyl)-amide

7.7225

49

Eﬁ%

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-3,5-
dimethyl-phenyl)-amide

7.48

50

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-methyl-5-
trifluoromethyl-phenyl)-amide

6.89

51

H,C.__CH,

i
53

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (5-isopropyl-2-
methyl-phenyl)-amide

7.445

52

381// %

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-chloro-5-
diethylsulfamoyl-phenyl)-
amide

6.02




0 0 F (R-4-(4-Fluoro-phenyl)-6-

oxo-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid (2-

br ono- 3, SwWoi2od1gdosphenyl) - amide 7.57 60 H30 CH3 HN @CEBR009/067054
(S)-4-(4-Fluoro-phenyl)-6- ox0-1,4,5,6-tetrahydro- pyridine-3-carboxylic
acid (2- brono-3,5-di nethyl -phenyl) - a_n;i de 6.86 61 Cl Ho..,1 0) HNO NH
CH3 O 4-(4-Fluoro-phenyl)-6-0x01,4,5, g-tet rahydr o- pyri di ne-3- carboxylic
acid [4-ghlor nmet hyl phenyl ] -am de 7./755 62| Cl

HO ---.. |OHN
4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
53 carboxylic acid (5,6,7,8- 6.83
tetrahydro-naphthalen-1-yl)-
amide

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (4-fluoro-5- 7.02
methoxy-2-methyl-phenyl)-
amide

54

(R)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(2,5-dimethyl-phenyl)-amide

55 7.535

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(2,5-dimethyl-phenyl)-amide

56 6.56

(R)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(2,3-dimethyl-phenyl)-amide

57 7.405




4- ( 3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et r ahydr o- pyri di ne- 3-
hydr oxy- et hoxy) - 2- net hyl phenyl ] -am de 7.595 63
H 0 4-we-2plwwoe@sphenyl)-6-0x01, 4,5, 6-tetrahydro- pyri ¢cmaEr3e090aroboxyl i c
acid (2, 3-dinethyl phenyl)-am de 7.405

4- (3- Fl uor o- phenyl) - 6-oxo0l, 4,5, 6-tetra
(4-fluoro-5- nethoxy-2-net hyl

[ 4- chl oro-5-( 2-

q§dro pyri di ne- 3-

- phenyl ) -~ .17 65 HO - OHN

41 -

m de 8

carboxylic acid
0 CH3 HN N

64 HBC 0 O CH3 HNNH 0 10
carboxylic acid

O
HN (S)-4-(4-Fluoro-phenyl)-6-
™ oxo-1.4,5,6-tetrahydro-
>8 pyridine-3-carboxylic acid 6.785
H,C H 0 F (2,3-dimethyl-phenyl)-amide
CH,
O
(R)-4-(4-Fluoro-phenyl)-6-
GH, Hil oxo-1.4,5,6-tetrahydro-
59 pyridine-3-carboxylic acid (2- | 7.57
bromo-3,5-dimethyl-phenyl)-
H,C F amide
O
(S)-4-(4-Fluoro-phenyl)-6-
GH, Hil oxo-1.4,5,6-tetrahydro-
60 N pyridine-3-carboxylic acid (2- | 6.86
bromo-3,5-dimethyl-phenyl)-
H,C N~ ~O F amide
H
Br
HOj o
4-(4-Fluoro-phenyl)-6-oxo-
o HN 1,4,5,6-tetrahydro-pyridine-3-
61 | C A carboxylic acid [4-chloro-5-(2- | 7.755
hydroxy-ethoxy)-2-methyl-
H ¢} F phenyl]-amide
CH,
HOj o
4-(3-Fluoro-phenyl)-6-oxo-
o HN 1,4,5,6-tetrahydro-pyridine-3-
62 | C A carboxylic acid [4-chloro-5-(2- | 7.595
hydroxy-ethoxy)-2-methyl-
H ¢} phenyl]-amide
CH, F
O
HN 4-(3-Fluoro-phenyl)-6-oxo-
™ 1,4,5,6-tetrahydro-pyridine-3-
63 carboxylic acid (2, 3-dimethyl- | /0>
henyl)-amid
H.C N o phenyl)-amide
H
CH,




Cl\ Br 1.1 4-(4-Fluoro-phenyl)-6-o0x0l, 4,5, 6-tetrahydro-pyridi ne-3-
carboxylic acid [2-brono-4- chloro-5-(2-hydroxy-ethoxy)- phenyl]-amde 6.7
66 111 .wHldoN®72608 PCT/EP2009/067054

4- ( 3- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et rahydr o- pyri di ne-3- carboxylic acid

indan-4- ylamde 6.915 67 H2 N---s 0 ;1 0 CH3 0 HNNH 40
O
HC
O HN 4-(3-Fluoro-phenyl)-6-oxo-
. . 1,4,5,6-tetrahydro-pyridine-3-
64 carboxylic acid (4-fluoro-5- 8.17
methoxy-2-methyl-phenyl)-
N 9] amide
H
CH, F
o
HO _~ o0 HN 4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
65 cl X carboxylic acid [2-bromo-4- 6.7
chloro-5-(2-hydroxy-ethoxy)-
H 0 F phenyl]-amide
Br
O
HN 4-(3-Fluoro-phenyl)-6-oxo-
66 . 1,4,5,6-te‘trahyd?o-pyr1d1ne-3- 6.915
carboxylic acid indan-4-
ylamide
N O
H
F
o]
o]
4 N0
278" HN 4-(4-Fluoro-phenyl)-6-oxo-
67 . 1,4,5,6-tetrahydro-pyridine-3- 5515
carboxylic acid (2-methyl-5- '
N o . sulfamoyl-phenyl)-amide
H
CH,
O
H,C -CH; HN (R)-4-(3-Fluoro-phenyl)-6-
| oxo-1.4,5,6-tetrahydro-
68 X pyridine-3-carboxylic acid (5- | 7.505
isopropyl-2-methyl-phenyl)-
N @] amide
H
CH, F




4- (4- Fl uor o- phenyl) - 6- oxol, 4, 5, 6-t et r ahydr o- pyri di ne- 3-
-phenyl)-anmde 5.515 68 0 CH3 0 HHN)* NHO ,
oxo-1, 4,5, 6-tetrahydropyri di meTAPe@9I63054 i ¢ aci d
amde 7.505 - 42 - 69 0 CH3 H HN
et rahydr opyri di ne- 3-carboxylic acid
.01 70 C1 0 0 CH3 HN

(2-met hyl -5- sul f anoy
(R) - 4- ( 3-Wbuoroa7pdeenyl ) - 6-
(5- isopropyl-2 -nethyl-phenyl) -

(S)-4-(3-Fluoro-phenyl)-6-

(5- isopropyl-2 -methyl-phenyl)- anide

oxo-1, 4,5, 6-

carboxylic acid

69

0
H,C
N
X
N~ 0
H
CH, F

(S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (5-
isopropyl-2-methyl-phenyl)-
amide

7.01

70

CH3

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (4-chloro-5-
ethoxy-2-methyl-phenyl)-
amide

7.425

71

(R)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethoxy)-
2-methyl-phenyl]-amide

6.815

72

(S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethoxy)-
2-methyl-phenyl]-amide

7.8375

73

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethoxy)-
2-methyl-phenyl]-amide

7.63

74

(R)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethoxy)-
2-methyl-phenyl]-amide

6.63




\ NH O 4-(3-Fluoro-phenyl)-6-o0x01l, 4,5, 6-tetrahydro-pyridi ne-3-
carboxylic acid (4-chloro-5- ethoxy-2-nethyl-phenyl)- amde 7.425 71
HO -..1 awoQoH72€5HN) \ NO H ...40 (R) - 4- ( 3- FI moraprpéveioyiofs+ 6-
0x0-1, 4,5, 6-tetrahydropyridine-3-carboxylic acid [4-

chl or 0- 5- (2- hydr oxy- et hoxy) - 2- et hyl -_Qﬁe_nyl ]-amde 6.815 72 HO-..1 a 40
CH HN...... NH Is (S)-4-(3-Fluoro-phenyl)-6-
oxo0-1, 4, 5, 6- t|et?ahydr opy®i di ne- 3-carboxylic acid [4-
chl or 0- 5-|( 2- hydr oky- et hoxy) - 2- net hyl - gh@hyt-{4-Blpthephenyl)-6-
o HhN oxo-1.4,5,6-tetrahydro-
75 c X pyridine-3-carboxylic acid [2- | 6.245
©\ bromo-4-chloro-5-(2-hydroxy-
! N O F cthoxy)-phenyl]-amide
;
HO o)
\L (S)-4-(4-Fluoro-phenyl)-6-
o HhN oxo-1.4,5,6-tetrahydro-
76 c X pyridine-3-carboxylic acid [2- | 7.063
bromo-4-chloro-5-(2-hydroxy-
! N O F cthoxy)-phenyl]-amide
;
O HN 4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
77 Cl A carboxylic acid [4-chloro-5-(2- | 7.375
hydroxy-propoxy)-2-methyl-
H 0o phenyl]-amide
CH, F
HO 0
IO HN (S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
78 Cl A pyridine-3-carboxylic acid [2- | 7.695
bromo-4-chloro-5-(2-hydroxy-
H 0 ethoxy)-phenyl]-amide
Br F
HO
I Q 4-(4-Fluoro-phenyl)-1-(2-
HCo SN hydroxy-ethyl)-6-ox0-1,4,5,6-
tetrahydro-pyridine-3-
-0 A
7 H,C carboxylic acid (4,5- 742
N0 E dimethoxy-2-methyl-phenyl)-
H amide
CH,
0
IS NGZC LN (S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
80 XN pyridine-3-carboxylic acid [5- | 7.59
(1-hydroxy-ethyl)-2-methyl-
” 0 F phenyl]-amide
CH,




7.8375 73 HO-..1 a 0 CH HN ...... , NH 1is (S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5, 6-tetrahydropyridi ne-3-carboxylic acid [4-

chl or o- 5-W@-2hyd17e60§ - et hoxy) - 2-net hyl - phenyl ] -am de 7. @8T/EL208Q067034 a O CH,
O HN ...... , NOH. ...,40 (R)-4-(4-Fl uoro-phenyl) -6-
oxo-1,4,5,6-tetrahydropyridine-3-caer§%Iic acid [4-

chl oro- 5- (2- hydr oxy- et hoxy)- 2-nethyl -phenyl]-anide 6.63 - 43 - 75 Ho,,
1---- a @ OH
HO 0
(S)-4-(3-Fluoro-phenyl)-6-
o HN oxo-1.4,5,6-tetrahydro-
’1 pyridine-3-carboxylic acid [4- 576
Cl X chloro-5-(2,3-dihydroxy- '
propoxy)-2-methyl-phenyl]-
N ) amide
H
CH, F
O
O HN (S)-4-(3-Fluoro-phenyl)-6-
F . oxo-1.4,5,6-tetrahydro-
82 pyridine-3-carboxylic acid (4- | 7.975
fluoro-5-methoxy-2-methyl-
H 0] phenyl)-amide
CH, F
0]
HIN (S)-4-(3-Fluoro-phenyl)-6-
N oxo-1.4,5,6-tetrahydro-
83 CHy pyridine-3-carboxylic acid 2- 6.17
©/\N 0 methyl-benzylamide
H
F
0]
HIN (S)-4-(3-Fluoro-phenyl)-6-
NS oxo-1.4,5,6-tetrahydro-
84 Cl pyridine-3-carboxylic acid 2- 6.365
©/\N o chloro-benzylamide
H
F
O::I:CH3 o
O HN (S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
85 F X pyridine-3-carboxylic acid [4- | 6.705
fluoro-2-methyl-5-(2-oxo-
N 0 propoxy)-phenyl]-amide
H
CH, F




OHN O--..... , HNO Br is (R)-4-(4-Fluoro-phenyl)-6-

oxo-1,4,5, 6-tetrahydropyridi ne-3-carboxylic acid [ 2-

br ono- 4- cNDap/BG2¢02- hydr oxyet hoxy) - phenyl | - am de 6. 245 PETHPR009067D54 - - a
OHN O..... Br is (S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydropyridine-3-caer§%Iic acid [ 2-

br ono- 4- chl or 0- 5- (2- hydr oxyet hoxy) - phenyi] -anmide 7.063 77 C H3G-.. /HO O

- phenyl) - 6- gxo1l, 4, 5, 6-t et rahydr o- gyri di ne- 3-
-(2- hydroxy- pr Xy) - 2- hyl phenyl ] - am de
( ydroxy (pS)gtF-)(%- lhoro-pqlgflylgl-&p vt
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [4- | 7.27
fluoro-5-(2-hydroxy-propoxy)-
2-methyl-phenyl]-amide

car boxylijc acjid [4-chl oro-

CH3 HN\ [N H HOAt@HEI uor
7.375 78 |HO I| O I>~g-. N

86 F

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (3-
fluoro-2-methyl-phenyl)-amide

87 6.63

(S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (3- | 7.915
chloro-2-methyl-phenyl)-
amide

88

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [5- | 7.443
((R)-1-hydroxy-ethyl)-2-
methyl-phenyl]-amide

89

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [5- | 7.19
((S)-1-hydroxy-cthyl)-2-
methyl-phenyl]-amide

90

4-(4-Fluoro-phenyl)-1,5-
dimethyl-6-ox0-1,4,5,6-
tetrahydro-pyridine-3-
carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-
amide

91 5.65




Br HN "--, F (S)-4-(3-Fluoro-phenyl)- 6-
oxo-1,4,5, 6-tetrahydropyridi ne-3-carboxylic acid [ 2-
br ono- 4- cNDapw/BG2¢02- hydr oxyet hoxy) - phenyl] - am de 7. 695 POT/EP206205%064 0 HO O
CH LN NH O 4-(4-Fluoro-phenyl)-1-(2- hydroxy-ethyl)-6-o0xo-1,4,5,6-
t et rahydro-pyridi ne-3- carboxylic acid (4,5- dinethoxy-2-nethyl-phenyl)-
amide 7.42 80 H3C 0 OH HN CH3 0 (S)-4-(4-Fl uoro-phenyl) - 6-
ox0-1, 4, §, 6-tlet rahydr 0O pyri di ne- 3-caroxylic acid [5-

1- hydr oxXy- et|hyl ) - 2- netlhyl phenyl ] - am deg 7. 59
( Y y y %;| HN L P vt (S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (5- | 6.995
chloro-2-methyl-phenyl)-
amide

92

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (5-
acetyl-2-methyl-phenyl)-amide

93 6.86

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (3- | 7.83
chloro-2-methyl-phenyl)-
amide

94

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (2-
trifluoromethyl-phenyl)-amide

95 6.26

(S)-4-(4-Fluoro-phenyl)-6-
N oxo-1.4,5,6-tetrahydro-
8 pyridine-3-carboxylic acid 2-
N 0 F methyl-benzylamide
H

96 CH 5.975




- 44 - 81C HOJ OOCH3 CHHNO O (S)-4-(3-Fluoro-phenyl)-6-
oxo-1,4,5, 6-tetrahydropyridi ne-3-carboxylic acid [4-

chl or o- 5-W0,28t0di7kepdr oxypr opoxy) - 2- net hyl - pheny1] - am de PET/ER2@82/06WE4 . . . . .
FOCH3S HNNH O Is (S)-4-(3-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydropyridine-3-carbqg¥tic acid (4-
fIuoro-5-nethoxv-2-nethv%?henvl)-anide . 975 83 40 CH3

HIN (S)-4-(4-Fluoro-phenyl)-6-
NS oxo-1.4,5,6-tetrahydro-

pyridine-3-carboxylic acid 2-

chloro-benzylamide

97 Cl 6.16

HN (S)-4-(4-Fluoro-phenyl)-6-
~ oxo-1.4,5,6-tetrahydro-

98 | OH CH, pyridine-3-carboxylic acid (3- | 6.93

hydroxymethyl-2-methyl-

o F phenyl)-amide

N
H

0
FSC ~
QO HN (S)-4-(4-Fluoro-phenyl)-6-
~ oxo-1.4,5,6-tetrahydro-
99 pyridine-3-carboxylic acid (2- | 6.755
methyl-5-trifluoromethoxy-
N (@] F
H
CH

phenyl)-amide

3
o
HN (S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
100 | oH A pyridine-3-carboxylic acid [3- | 6.803
(2-hydroxy-ethyl)-2-methyl-
N o F
CH,
O

phenyl]-amide

HN (S)-4-(4-Fluoro-phenyl)-6-

101 . 0xo0- 1',4,5 ,6-tetrahydro- ' 6415
pyridine-3-carboxylic acid o-
tolylamide

N O F
H
CH,
H
H,C N.__O
H
H C/O N 4-(4-Fluoro-phenyl)-6-oxo-
3 - - idine-3-
102 O 1,4,5,6-tetrahydro-pyridine-3 7316

carboxylic acid (2-ethyl-3-
methoxy-phenyl)-amide




HN O (S)-4-(3-Fluoro-phenyl)-6-
oxo-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid 2- nethyl-benzylam de 6. 17

84 C 0 wbNo10/4®605 (S)-4-(3-Fl uoro-phenyl) - 6- PCT/EP2009/067054
0x0-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid 2- chl oro-benzyl am de
6.365 85 CH--" OCH3 o HNNHo O S) - 4- ( 3- Fl uor o- phenyl ) - 6-

oxo-1, 4,5, 6-tetrahydro- pyridine-3-carboxylic acid [4-
fl uoro- 2-jmet hy1- 5- ( 2- oxopr opox*} - pf}gnyl ] -am de

H.C § | (S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
103 pyridine-3-carboxylic acid (2- | 7.44

O
chloro-3-methyl-phenyl)-
amide
F
H
N O
CH,
y (S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
104 o) pyridine-3-carboxylic acid (4- | 7.21
Cl chloro-5-hydroxymethyl-2-
methyl-phenyl)-amide
OH
F
H
N O
CH

tH | (S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
105 o) pyridine-3-carboxylic acid [4- | 6.77
HO

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

(S)-4-(4-Fluoro-phenyl)-6-
H.C oxo-1.4,5,6-tetrahydro-
106 o) pyridine-3-carboxylic acid (3- | 7.375
methoxy-2-methyl-phenyl)-
amide

\
O
ZT

CH
(R)-4-(4-Fluoro-phenyl)-6-

oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (3- | 5.36
hydroxymethyl-2-methyl-
phenyl)-amide

ZT

HO

107




6.705 - 45 - 86 HOCH3 O CH3 HNNH O (S)-4-(3-Fluoro-phenyl)-6-
oxo-1,4,5, 6-tetrahydropyridi ne-3-carboxylic acid [4-

f | uor o- 5-Ww@-2h1dr7260% - pr opoxy) - 2- et hyl - phenyl ] - am de 7. PCTEP2009/0€634 HN N H
le (S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridi ne-3-carboxylic
acid (3- fIuoro-2-nethy|-phenyl)-anidq4g:63 88 C 0 CH3 HN N

108

H
N O

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (4-
fluoro-3-methoxy-phenyl)-
amide

6.11

109

ZT

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (2-
bromo-4-fluoro-5-methoxy-
phenyl)-amide

7.15

110

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (3-
dimethylcarbamoyl-2-methyl-
phenyl)-amide

543

111

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (4-
methoxy-2-methyl-phenyl)-
amide

6.5

112

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethyl)-2-
methyl-phenyl]-amide

7.52




H 0 (9

- 4- (3- Fl uor o- phenyl) - 6-

oxo-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid (3-

chl or o- 2-wet2bwo7pdeenyl ) - am de 7.915 89

OH HN O CH3

POT/EP2009/067054

(S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridi ne-3-carboxylic acid

[5- ((R)-1-hydroxy-ethyl)-2- nethyl- pheslay_l ]-amde 7.443 90 H3C "OH . CH3
HN 40 (S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydropyridine*?-c boxylic acid [5-
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CH, H |
N (S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
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o F
H
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HS O pyridine-3-carboxylic acid (3- 3813
cyano-2-methyl-phenyl)-amide
F
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N O
CH, H
N (S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
116 @) pyridine-3-carboxylic acid [4- | 7.21
Cl chloro-5-(2-hydroxy-propoxy)-
Jio . 2-methyl-phenyl]-amide
H,C OH
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CH, H
N (S)-4-(3-Fluoro-phenyl)-6-
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CH3 O 4-(4-Fluoro-phenyl)-1,5- dinethyl-6-ox0-1,4,5,6-

t et rahydr o- pyri di ne- 3-

am de 5. 680 201046260592 C
0x0-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid (5-
chl or o- 2- met hyl - phenyl ) - am de 6. 995 Q%l_ O CH3 O HN\ NH

OCHIHNNH O

carboxylic acid (4,5- dinethoxy-2-nethyl-phenyl)-
(S) - 4- ( 3- PFcumpreoogloeTopd ) - 6-

118

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (4-
chloro-2-ethyl-5-methoxy-
phenyl)-amide

7.075

119

ZT

HO

(S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [5-
(1-hydroxy-ethyl)-2-methyl-
phenyl]-amide

72

120

ZT

(S)-4-(3-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [3-
(1-hydroxy-ethyl)-4-methyl-
phenyl]-amide

6.635

121

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
[3,4-difluoro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl]-
amide

741

122

4-(4-Chloro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-
amide

6.465




S (S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridi ne-3-carboxylic
acid (5- acetyl-2-nethyl-phenyl)-am de 6.86 94 Cl
(S) - 4- (4-Wbuoroo7pdeényl ) - 6- oxo-1, 4,5, 6-tetrahydropyri di meT3Pe@oloasoyd i c aci d

CH3 HN N H

(3- chloro-2-methyl-phenyl)- amde 7.83 95 O CF3 HNNH O

(S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid
(2- trifluoronethyl-phenyl)-am de 6. 26

6 CH3 0 HN

123

H,C
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(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [4-
chloro-2-ethyl-5-(2-hydroxy-
ethoxy)-phenyl]-amide

7.293

124

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (5-
{[bis-(2-hydroxy-ethyl)-
amino]-methyl } -4-chloro-2-
methyl-phenyl)-amide

6.75

125

(2-Chloro-5-{[(S)-4-(4-fluoro-
phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-
carbonyl]-amino} -4-methyl-
phenoxy)-acetic acid methyl
ester

7.645

126

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

6.48

127

2-Methyl-6-ox0-4-(4-
trifluoromethyl-phenyl)-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-
amide

5.055




(S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridi ne-3-carboxylic acid
2- methyl -benzyl am de 5.975 -47 - 97 Cl OHN O
(S) - 4- (4-Wbuoroo7pdeényl ) - 6- oxo-1, 4,5, 6-tetrahydropyri di meT3Pe@oloasoyd i c aci d
2- chl oro-benzylam de 6.16 98 OH CH3 O HN 40 (S)-4-(4-Fl uoro-phenyl)-6-
pyri di ne- 3-carboxylic acid (3- hoyxdo[Egt X,4y mb5 ,6e t-ht

phenyl ) -am de 6.93 99 F3C 0 CH3 0 HN N

eytir-a2h-yndertoh-y | -
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Cl
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(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(2,3-dichloro-phenyl)-amide

6.75

129

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [2-
chloro-5-(2-hydroxy-ethoxy)-
4-methyl-phenyl]-amide

7.265

130

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (4-
chloro-5-
dimethylcarbamoylmethoxy-2-
methyl-phenyl)-amide

72767

131

(S)-4-(4-Chloro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(4.,5-dimethoxy-2-methyl-
phenyl)-amide

6.165

132

Cl

(R)-4-(4-Chloro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(4.,5-dimethoxy-2-methyl-
phenyl)-amide

6.38




H 0 (S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic

(
acid (2- nethyl-5-trifluoronethoxyphenyl)-am de 6.755 100 OH FIN O N CH3H
0 (9)-4-wo-2bluoe@sphenyl)-6- ox0-1,4,5,6-tetrahydro- pycirdira@9®emas boxyl i c
acid [3- (2-hydroxy-ethyl)-2-nmethyl phenyl]-am de 6.803 101 O CH3 HN N H
0O (S)-4-(4-Fluoro-phenyl)-6- oxo-1, 4, %46 t et rahydr opyri di ne- 3- car boxylic
acid otol yl ami de 6.415 102 H3C H3C, 0

N O
Ho
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CH, O
CH,
F
H
N O
CH, H |
N (S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
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Hy F
O
H
N @)
CH,
§ (S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
135 0 pyridine-3-carboxylic acid (5- | 5.8767
carbamoyl-2-methyl-phenyl)-
amide
O NH,
6-0Ox0-4-phenyl-1.4,5,6-
136 tetrahydro-pyridine-3-carboxylic | 5.412
&\ acid indan-1-ylamide
4-(3-Fluoro-phenyl)-6-oxo-
1.4,5,6-tetrahydro-pyridine-3-
137 carboxylic acid (6-chloro-2,2- 498
difluoro-benzo[1,3]dioxol-5-yl)-
amide




0 H el 4-(4-Fl uoro-phenyl)-6-0x01, 4,5, 6-tetrahydro-pyridi ne- 3-
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N o F amide
H
Br
£ 0
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0 (S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridi ne-3-carboxylic
acid (4- fluoro-3-nethoxy-phenyl)- amde 6.11 109 Br 0 H 10

(S) - 4- (4-Wbuoroo7pdeényl ) - 6- oxo-1, 4,5, 6-tetrahydropyri di meT3Pe@oloasoyd i c aci d
(2- brono-4-fluoro-5-nmethoxyphenyl)-amde 7.15 110 o HBC NI CH 3 CHBH N O
1. (S)-4-(4-Fluoro-phenyl)-6- ox0-1,4,5, 6-tetrahydro-

pyri di ne-3-carboxylic acid (3- dinethylcarbanoyl-2-nethyl phenyl)-ani de 5. 43
111 01 ¢H3 |0 CH3 HN H o
CH
3 H |
N
143 O
Cl
O
s
o) F
OH
s
CH N ©
3 H |
N
19 o) 6035
Cl
O
& F
O A,
OH
TABLE 1
Synthesis

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

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

10 Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and various
modifications to these synthetic reaction schemes can be made and will be suggested to one
skilled in the art having referred to the disclosure contained in this Application.

15 The starting materials and the intermediates of the synthetic reaction schemes can be isolated
and purified if desired using conventional techniques, including but not limited to, filtration,
distillation, crystallization, chromatography, and the like. Such materials can be
characterized using conventional means, including physical constants and spectral data.
Unless specified to the contrary, the reactions described herein preferably are conducted

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



101 (S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5, 6-tetrahydropyridine-3-carboxylic
acid (4- nethoxy-2-nethyl-phenyl)- amde 6.5 112 Cl OHCH3 O HNo0 O

(S) - 4- (4-Wbuoroo7pdeényl ) - 6- oxo-1, 4,5, 6-tetrahydro- pyri ¢CmaEP3800a6196KY| i C
acid [4- chloro-5-(2-hydroxy-ethyl)-2- nethyl-phenyl]-amde 7.52 - 50 -
113 CF-I3 HNO1 ,0 H3C | 1.1 (S)-4-(4-Fluoro-phenyl)-6-

oxo0-1, 4,5, 6-tetrahydropyri di ne-3-car boxyli ¢ aci d (5-

met hoxy- 29@®uti7deChy bbde h§Q Y€ anord eref&abi3 Srond 4bouOHSE tiNakb@mt 025 °C, and most

preferably and conveniently at about room (or ambient) temperature, ¢.g., about 20 °C.
Scheme A below illustrates one synthetic procedure usable to prepare specific compounds of
formula I, wherein X is halo and may be the same or different upon each occurence, Y is a

5 leaving group, and RS R7,R® R’,R' and R are as defined herein.

MgX
Step 1
1
R"),
b
Step 3
R
RS NH,
(@)
8 10 R’ R" 1
R R s (R )p
o e R I
R -—
SCHEME A

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

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

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

20 Instep 3, an amide coupling reaction is carried out wherein an aniline compound e is reacted
with compound d, to afford dihydropyridoneamide compound II, which is a compound of
formula I in accordance with the invention. Numerous aniline compounds e are

commercially available or are readily prepared using synthetic procedures well known in the



OH O (S)-4-(4-Fluoro-phenyl)-6-

oxo-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid [5-

(2- hydr oxwyoeptoowggos2, 4- di met hyl - phenyl ] -am de 7. 815 11BPCREPGMII6OSN S
(S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydro- pyridine-3-carboxylic
acid (3- cyano-2-nethyl -phenyl)-am de §P815 116 CI H3C CH3H N 401 OH 0

(S) - 4- (3-Fl uoro-phenyl )-6- oxo-1, 4,5, 6-tetrahydro- pyridine-3-carboxylic

acid [4- @hlBreb-abilihg compeundy mpy apmryy embodimeity be phdaly fedactiadeofhe21 117 Cl
H3CCH CH3(I:_(l)rrlgspoonding aryl nitro compounds, as illustrated in the experimental examples below. In
the procedure of Scheme A, aniline compound a is shown as a substituted phenyl compound.
Other aryl amines such as naphthylamines may be used as well with the invention.

5 Many variations on the procedure of Scheme A are possible and will suggest themselves to
those skilled in the art. For example, in certain embodiments step 2 may be omitted, and
other amide coupling reaction procedures using EDCI, HATU, BOP, PyBOP or the like, may
be used in step 3. Specific details for producing compounds of the invention are described in
the Examples section below.

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

15 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 diseases and conditions associated with pain from a wide variety of causes,

20 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 fractures and sports injuries),

25 and pain associated with functional bowel disorders such as irritable bowel syndrome.
Further, compounds of the invention are useful for treating respiratory disorders, including
chronic obstructive pulmonary disorder (COPD), asthma, bronchospasm, and the like.
Additionally, compounds of the invention are useful for treating gastrointestinal disorders,
including Irritable Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic

30 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.



0 (S)-4-(3-Fluoro-phenyl)-6- oxo-1,4,5, 6-tetrahydro- pyridine-3-carboxylic
acid [4- chloro-5-(2-hydroxy-propoxy)- 2-nethyl-phenyl]-amde 7.06 -51 -
118 CI H3WOoHD100w02608 O (S) - 4- (4- Fl uor o- phenyl ) - 6- PCT/EP2009/067054

0x0-1, 4,5, 6-tetrahydropyridine-3-carboxylic acid (4-

chl oro- 2- et hyl- 5- net hoxyphenyl) am de % 075 119 H3 H HOei 0 CH3
(S)-4-(3-Fluoro-phenyl)-6 oxo-1,4,5, 6 tgtrahydro- pyri di ne- 3-car boxylic
acid [5- (1- hydroxy et hyldmifistratidndnd Rdaghdceutrdabicéompsitih0 H3 HO 0 H3C O
(S)-4-(3 uor o- 1 trah di ne-3-carba ic acid
130 (1 by iR SuBRTIR Rhsy st Rrianiioh T rEERY 5 O Sa rgonRiret

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
5 pharmaceutically acceptable carrier, and optionally other therapeutic and/or prophylactic

ingredients.
In general, the compounds of the invention will be administered in a therapeutically effective
amount by any of the accepted modes of administration for agents that serve similar utilities.
Suitable dosage ranges are typically 1-500 mg daily, preferably 1-100 mg daily, and most

10 preferably 1-30 mg daily, depending upon numerous factors such as the severity of the
disease to be treated, the age and relative health of the subject, the potency of the compound
used, the route and form of administration, the indication towards which the administration is
directed, and the preferences and experience of the medical practitioner involved. One of
ordinary skill in the art of treating such diseases will be able, without undue experimentation

15 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 suitable for oral (including buccal and sub-lingual), rectal, nasal, topical, pulmonary,

20 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.
A compound or compounds of the invention, together with one or more conventional

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

30 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



HNOHI 1.1 (S)-4-(4-Fluoro-phenyl)-6-

oxo-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid

[ 3, 4- di f Iworor@7¢adshydr oxyet hoxy) - 2- met hyl - phenyl] - am @#€T/EPAMINEDSHIC, O
H3C CH3 0o o HH N O C  4-(4-Chl oro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3 - carboxy, 1i_c acid (4, 5-

di nmet hoxy- 2- net hyl - phenyl ) - am de 6. 46 - 52 - 123 C 401 H o CHO

('S) - 4- (4- for porotepshesey [ForBulabxp-cont4ing giabpet ey indhgreindifpeti B-iogetiontydri ¢ aci d
[4- chl Orr%z)r%b%)epd}f}% _ag(_)lgt%_.dlytgré Sk %}IQ RI)I(I}/d)l‘C-(P as&ymlﬂlﬁgrerlnmg,eper? ta%?e’f?: arlezef‘écordingly

suitable representative unit dosage forms.
The compounds of the invention may be formulated in a wide variety of oral administration
5 dosage forms. The pharmaceutical compositions and dosage forms may comprise a

compound or compounds of the present invention or pharmaceutically acceptable salts
thereof as the active component. The pharmaceutically acceptable carriers may be either
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

10 may also act as diluents, flavouring agents, solubilizers, lubricants, suspending agents,
binders, preservatives, tablet disintegrating agents, or an encapsulating material. In powders,
the carrier generally is a finely divided solid which is a mixture with the finely divided active
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

15 desired. The powders and tablets preferably contain from about one (1) to about seventy (70)
percent of the active compound. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine,
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

20 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

25 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

30 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



Cl is OHCH3 H N OH 101 (S)-4-(4-Fluoro-phenyl)-6-

oxo-1, 4,5, 6-tetrahydropyridi ne-3-carboxylic acid (5-

{[ bi s-(2-wodnmy2@shyl ) - am no] -net hyl} -4-chl oro-2- neroyiErPpéenytos+ am de
6.75 125 C1 H3C 0O C CH3 H 0 NoS 0O (2-Chloro-5-
{[(S)-4-(4-f|uorophenyl)-6-oxo-1,4,5,kaqetrahydro-pyridine-3-
carbonyl ] -am no} -4-nethyl- phenoxy)-acétic acid nethyl ester 7.645 126 H30
HO CH3 H ihcludgsol@tions, suspensions and emulsions, and may contain, in addition to the active

4- (4- Fluo&?lﬁg qy(%orn{mﬁ o tqﬁ Sﬁﬁﬁﬁgf%ﬁ% %‘%grgé%ﬁl ne: 3-carboxylic
acid (4,5 PhoXy2 2 et Ry phehyf 9> 4 e
dispersants, thickeners, solubilizing agents, and the like.
The compounds of the invention may be formulated for parenteral administration (e.g., by
5 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

10 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,

15 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

20 and will in general also containing one or more emulsifying agents, stabilizing agents,
dispersing agents, suspending agents, thickening agents, or coloring agents. Formulations
suitable for topical administration in the mouth include lozenges comprising active agents in
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

25 mouthwashes comprising the active ingredient in a suitable liquid carrier.
The compounds of the invention may be formulated for administration as suppositories. A
low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted and
the active component is dispersed homogeneously, for example, by stirring. The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to

30 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.
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» NO 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

5 appropriate, predetermined volume of the solution or suspension. In the case of a spray, this
may be achieved for example by means of a metering atomizing spray pump.
The compounds of the invention may be formulated for acrosol administration, particularly to
the respiratory tract and including intranasal administration. The compound will generally
have a small particle size for example of the order of five (5) microns or less. Such a particle

10 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

15 byametered valve. Alternatively the active ingredients may be provided in a form ofa 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

20 ofe.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.

25 These delivery systems are advantageous when sustained release of the compound is
necessary and when patient compliance with a treatment regimen is crucial. Compounds in
transdermal delivery systems are frequently attached to an skin-adhesive solid support. The
compound of interest can also be combined with a penetration enhancer, e.g., Azone (1-
dodecylazacycloheptan-2-one). Sustained release delivery systems are inserted

30 subcutaneously into the subdermal layer by surgery or injection. The subdermal implants

encapsulate the compound in a lipid soluble membrane, ¢.g., silicone rubber, or a

biodegradable polymer, ¢.g., polylactic acid.
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preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
5 ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it
can be the appropriate number of any of these in packaged form.
Other suitable pharmaceutical carriers and their formulations are described in Remington:
The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing
Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations
10  containing a compound of the present invention are described below.
EXAMPLES
The following preparations and examples are given to enable those skilled in the art to more
clearly understand and to practice the present invention. They should not be considered as
limiting the scope of the invention, but merely as being illustrative and representative thereof.
15 Unless otherwise stated, all temperatures including melting points (i.e., MP) are in degrees
celsius (°C). It should be appreciated that the reaction which produces the indicated and/or
the desired product may not necessarily result directly from the combination of two reagents
which were initially added, i.e., there may be one or more intermediates which are produced
in the mixture which ultimately leads to the formation of the indicated and/or the desired

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

ABBREVIATIONS
BETBDMS 2-bromoethoxy tertbutyldimethylsilane
25 DBU 1,8-diazabicyclo[5.4.0]undec-7-ene
DCM dichloromethane/methylene chloride
DIPEA diisopropyl ethylamine (Hunig’s base)
DME 1,2-dimethoxyethane (glyme)
DMF N,N-dimethylformamide
30 DMFDMA N,N-dimethylformamide dimethyl acetal
DMSO dimethyl sulfoxide
DMAP 4-dimethylaminopyridine
dppf 1,1°-Bis(diphenylphosphino)ferrocene
EDCI 1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide
35 EtOAc ethyl acetate
EtOH ethanol
gc gas chromatography
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chl or o- 2- met hyl - 5- nethylcarg%gqylnethoxyphenyl)-anide 6.24 135

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

HMPA hexamethylphosphoramide

HOBt N-Hydroxybenzotriazole

hplc high performance liquid chromatography

IPA isopropanol

IPBAPE isopropenylboronic acid pinacol ester

mCPBA m-chloroperbenzoic acid

MeCN acetonitrile

NMM N-methyl morpholine

NMP N-methyl pyrrolidinone

Pdy(dba)s Tris(dibenzylideneacetone)dipalladium(0)

TBAF tetra-n-butyl ammonium fluoride

tBDMSICI tert-butyl-dimethylsilyl chloride

TEA triethylamine

THF tetrahydrofuran

LDA lithium diisopropylamine

TBDMS tert-butyl dimethylsilyl chloride

TLC thin layer chromatography

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

Preparation 1
4-(4-Fluoro-phenvl)-6-0x0-1.4.5.6-tetrahydro-pyridine-3-carboxylic acid

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

o)

X

i oH N -

/ —

Cl N
o
HO
SCHEME B

4-Fluorophenylmagnesium bromide (2M in THF; 130 ml) was added dropwise at 0°C to a
stirring solution of 6-chloronicotinic acid (12.92 g) in 150 mL of THF . After the addition
was complete the reaction mixture was stirred at ambient temperature for 16 hours. The
reaction mixture was cooled to -60°C and acetic acid (105 ml) was added dropwise, resulting
in formation of a solid. After the addition was complete the reaction mixture was warmed to
ambient temperature. The reaction mixture was then cooled to 0°C and quenched by addition
of saturated aqueous ammonium chloride solution. The mixture was partitioned between
water and ethyl acetate, and the organic layer was separated, washed with water and brine,
dried over Na,SQy, filtered and concentrated under reduced pressure. The residue was

dissolved in hot ethyl acetate . Upon standing a solid precipitate formed,. which was
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3-carboxylic acid as a white solid.

Preparation 2
Chiral Separation of (R) and (S) 4-(4-Fluoro-phenyl)-6-0x0-1.4.5.6-tetrahydro-pyridine-3-

5 carboxvlic acid

The (R) and (S) isomers of 4-(4-fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid were separated using an R,R Whelk-O1 (Regis Technologies) chiral column,
30 mm L.D. x 250 mm length, designed for use with supercritical CO, fluid chromatography.
Racemic 4-(4-Fluoro-phenyl)-6-oxo-1 4,5 ,6-tetrahydro-pyridine-3-carboxylic acid was

10 dissloved in a 5% THF/95% methanol solution to 100 mg/ml concentration. The solution
was filtered and warmed to 40° C. The solution was injected onto the column in 1.7 mL
increments and eluted with 35% methanol (HPLC grade), 65% supercritical CO; at 40 °C.
The (S) isomer was recovered from the first fraction ([alpha]=+197.3° (CHCl; ¢=0.629), mp.
210-212°C) and the (R) isomer was recovered from the second fraction ([alpha]=-197.4°

15 (CHCl; ¢=0.618), mp. 213-215°C). Stacked injections were jused with a single run time of
seven minutes.

Preparation 3

2-Bromo-4.,5-dimethoxv-aniline

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

CllH3 ?Hs
o) NH, OI:[NHZ
OD/ (n-Bu),NBry (|) Br
I
20 CH, CH,
SCHEME C

Following the procedure reported in JACS 1996, 118, 1028-1030, 4-aminoveratrole (3.06 g,
20.0 mmol) was dissolved in a mixture of dichloromethane (80 ml) and methanol (40 ml) at
room temperature. Tetrabutylammonium tribromide (1.15 eq, 11.09 g) was added and the

25 mixture was allowed to stir for 20 minutes. The mixture was extracted with saturated
aqueous sodium sulfite solution. The organic layer was washed with water, dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was purified by
flash chromatography (gradient 10:1 to 7:3 Hexanes/Ethyl Acetate) to give 2-Bromo-4,5-
dimethoxy-aniline 1.403g (30%) of a yellow oil.
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Preparation 4

2-Fluoro-5-methoxy-4-methyl-phenylamine

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

F
Step 1 Step 2
H,C 1 NaH HN03/HZSO4 HC

2.
OH gH \ﬂ/ “CH, \g/ “CH,

_Step3_ _Step4 _Step5_
BBQ CH,| “paC
NaOH

5 SCHEME D
Step 1 Carbonic acid 4-fluoro-2-methyl-phenyl ester methyl ester
Following the procedure of J. Med. Chem. 1999, 42, 5369, 4-fluoro-2-methylphenol (10.0 g,
79.0 mmol) was dissolved in THF and the mixture was cooled to 0°C. NaH (1 eq, 3.16 gofa

60% dispersion in oil) was added carefully. After gas evolution ceased, methyl

10 chloroformate (leq, 6.8ml) was added. The mixture was allowed to warm to room
temperature and stir for 3 hours. The mixture was washed with cold water, dried over
anhydrous sodium sulfate, filtered and then concentrated in vacuo to give carbonic acid 4-
fluoro-2-methyl-phenyl ester methyl ester (12.8 g, 88.0%) as an oil.
Step2  Carbonic acid 4-fluoro-2-methyl-5-nitro-phenyl ester methyl ester

15 Carbonic acid 4-fluoro-2-methyl-phenyl ester methyl ester (12.8 g, 69.5 mmol) was
suspended in 8 ml of concentrated sulfuric acid and cooled to 0°C. A mixture of
conccentrated nitric acid (8 ml) in concentrated sulfuric acid (8 ml) was added slowly,
maintaining a reaction temperature below 50°C. After addition the mixture was stirred for 2
hours. The reaction mixture was poured into ice-water, forming a precipitate which was

20 filtered and dried to give carbonic acid 4-fluoro-2-methyl-5-nitro-phenyl ester methyl ester
(8.0 g,50.3%) as a white powder.

Step3  4-Fluoro-2-methyl-5-nitro-phenol

Carbonic acid 4-fluoro-2-methyl-5-nitro-phenyl ester methyl ester (1.8 g, 7.8 mmol) was
dissolved in dichloromethane (100 ml) and cooled to 0°C. Boron tribromide (1 M in
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NO.Q and was stirred overnight. To the solution was added 1N sodium hydroxide (25 ml) and the
mixture was stirred vigorously for 1 hour. The layers were separated and the organic layer
was dried over anhydrous sodium sulfate, and filtered and concentrated in vacuo to give 4-
5  fluoro-2-methyl-5-nitro-phenol (1.083 g, 80.6%) as a red crystalline solid.

Step 4 1-Fluoro-4-methoxv-5-methyl-2-nitro-benzene

4-Fluoro-2-methyl-5-nitro-phenol (1.08 g, 6.3 mmol) was dissolved in acetone (100 ml). To
this was added solid sodium carbonate (2 eq, 1.34 g) and iodomethane (10 eq, 3.75 ml). The
mixture was allowed to stir at room temperature overnight. The mixture was filtered and the
10 filtrate was concentrated in vacuo to give 1-fluoro-4-methoxy-5-methyl-2-nitro-benzene
(1.18 g, quantitative) as a pale yellow solid.
Step 5 2-Fluoro-5-methoxy-4-methyl-phenylamine
1-Fluoro-4-methoxy-5-methyl-2-nitro-benzene (1.18 g, 6.4 mmol) was dissolved in 40 ml of
methanol at room temperature. 10% Palladium on Carbon (200 mg) was added and the
15 mixture was stirred under a balloon of hydrogen overnight. The mixture was filtered through
celite. The filtrate was concentrated in vacuo to give 2-fluoro-5-methoxy-4-methyl-
phenylamine (990 mg, quantitative) as a solid.

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

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

NO, Step 1 NH, Step 2 NH,
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OH

Br Step 4 CHs
Step 3 NH, S — NH,
BETBDMS’ Trimethyl
cl Boroxine, Cl
PdCl,(dppf) S
O\/\OTBS \/\OTBS
SCHEME E

Step 1 5-Amino-2-chloro-phenol
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I§|O ml) was added iron powder (32.2 g, 576.2 mmol) and ammonium chloride (32.1 g,
599.3 mmol). The mixture was heated at reflux for two hours, then cooled to room
temperature and filtered. The filtrate was concentrated to dryness under reduced pressure.
Purification of the residue by flash chromatography (hex:EtOAc/9:1) gave 5-amino-2-chloro-
phenol (15.85g, 96%) as a white solid.

Step 2 5-Amino-4-bromo-2-chloro-phenol

To a solution of 5-amino-2-chloro-phenol (15.85 g,110.4 mmol) in dichloromethane (300 ml)
and MeOH (150 ml) was added tetrabutylammonium tribromide (58.6 g, 121.4 mmol). The
mixture was stirred at room temperature for 20 minutes, and then was partitioned between
saturated aqueous Na,SOs3 and Et,O. The organic layer was separated, washed with water
and brine, dried over MgSOy, filtered and concentrated to dryness under reduced pressure.
Purification of the residue by flash chromatography (hex:EtOAc/7:3) gave 5-amino-4-bromo-
2-chloro-phenol (4.38g, 18%) as a white solid.

Step 3 2-Bromo-5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-phenylamine

To a solution of 5-amino-4-bromo-2-chloro-phenol (0.338 g, 1.52 mmol) in NMP (5 ml) was
added cesium carbonate (0.644 g, 1.97 mmol), sodium iodide (0.228 g, 1.52 mmol) and 2-
bromoethoxy tertbutyldimethylsilane (0.424 g, 1.97 mmol). The mixture was heated to 100°
C for two hours, then cooled to room temperature. Water was added and the mixture was
extracted with EtOAc. The combined organic extracts were washed with water and brine,
dried over MgSQy, filtered and concentrated to dryness under reduced pressure. Purification
of the residue by flash chromatography (hex:EtOAc/8:2) gave 2-bromo-5-[2-(tert-butyl-
dimethyl-silanyloxy)-cthoxy]-4-chloro-phenylamine (0.505g, 78%) as a white solid.

Step 4 5-[2-(tert-Butyl-dimethyl-silanvloxy)-ethoxy]-4-chloro-2-methyl-phenvlamine

To a solution of 2-bromo-4-chloro-5 (2-dimethyl-tert-butylsiloxyethyl)-oxy aniline (6.5 g,
17.07 mmol) in Dioxane (120 ml)-Water (12 ml) under Ar atmosphare was added potassium
carbonate (7.08 g, 51.2 mmol), trimethylboroxine (2.408 ml, 17.07 mmol) and PdClx(dppf)-
CH2ClI;, (1.394 g, 1.707 mmol). The mixture was heated to 110 °C for 20 hours, then cooled
to room temperature and filtered through Celite. Water and EtOAc were added, and the
organic layer was separated, washed with water and brine, dried (Na,SOy), filtered and
concentrated under reduced pressure. The crude product was purified by flash

chromatography (0 to 20% EtOAc in hexanes to give 3.66 g of 5-[2-(tert-butyl-dimethyl-
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silanyloxy)-ethoxy]-4-chloro-2-methyl-phenylamine as a white solid. Recrystallization from
EtOAc gave 2.35 g of white crystals.

Preparation 6
(5-Amino-2-chloro-4-methvl-phenyl)-tert-butyl-dimethvlsilyl-methanol

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

NH,
trlmethyl-
Cl (n Bu),Br cj boroxine,
CO,CH,

CO,CH, PdClz(dppf) CO,CH,

Step 3 Step 4
L|BH tBDMSlCI cl
OTBS
SCHEME F

Step 1 5-Amino-4-bromo-2-chloro-benzoic acid methyl ester

To a solution of 5-amino-2-chloro-benzoic acid methyl ester (6.76 g, 36.4 mmol) in
dichloromethane (100 mL) and methanol (50 mL) was added tetra-z-butylammonium
tribromide (17.7 g, 36.4 mmol). The mixture was stirred at 25 °C for 90 minutes. Sodium
thiosulfate (10% aqueous solution) was added and the mixture was extracted with
dichloromethane. The combined extracts were washed with water, dried (Na,SO,), filtered,
and concentrated to dryness under reduced pressure. The crude material was purified by flash
column chromatography (hexane/acetone 8 : 2). Fractions with the desired product were
concentrated to small volume. The resulting suspension was allowed to stand for two hours
and was then filtered to obtain 5-amino-6-bromo-2-chloro-benzoic acid methyl ester as a
white solid (2.7 g, 28 %).

Step 2 5-Amino-2-chloro-4-methyl-benzoic acid methyl ester

To a solution of 5-amino-6-bromo-2-chloro-benzoic acid methyl ester (0.5 g, 1.89 mmol) in
dioxane (10 ml) and water (1 ml) was added potassium carbonate (0.784¢g, 5.67mmol),
PACI2(dppf) (0.54g, 0.189mmol) and trimethyl boroxine (0.276 ml, 1.985 mmol). The
mixture was stirred at 110 °C for 18 hours, then cooled to room temperature and filtered. The

filtrate was concentrated to dryness under reduced pressure. Purification of the residue by

a
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to the disclosure t ai in.thi pllcatl 15 The starti materi al s
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limted to, filtration, distillation, crystallization, chromatography, and

the I|ike. (78U kf fetreinoz)-chlerart @éthﬁhﬁhmbémqth%ﬁlwwblt%@ﬁdentl onal means,
| ncl udi nggphiysi cal A GRS ants A culvPSﬁén Al e BL Y- dh@étﬁxﬁﬁlﬁ%?ﬁafnbﬁd to the

contrary, the reactions descrip rern prererapty are conducted 20 under
an inert &b ansphar & (a{aImmMS:hlmem |4enqm]n3dsmam§é)-mtthanmléa@'r75 gnl.6@npmodtinr e range

Of From L\IF (5 ml) was added tBDMSCI (0.314 g, 2.08 mmoll) and imidazole (0.142 g, 2.083

15 mmol). The mixture was stirred at room temperature for 16 hours. Water was added and the
product was extracted with EtOAc. The combined extracts were washed with water and brine,
dried over MgSQy, filtered and concentrated to dryness under reduced pressure. Purification
of the crude product by flash chromatography (hex:EtOAc 10:0-9:1) gave 0.429 g (94%) of
(5-amino-2-chloro-4-methyl-phenyl)-tert-butyl-dimethylsilyl-methanol as a white solid.

20 Preparation 7

2-(5-Amino-2-chloro-4-methyl-phenyl)-tert-butyl-dimethylsilyl-ethanol

The synthetic procedure used in this preparation is outlined in Scheme G.
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Addi tionally, conmpounds of the invention are useful for treating
gastrointestinal disorders, including Irritable Bowel Syndronme (IBS),

I nfl ammat ory Bowel Disease (IBD), biliary colic 30 and other biliary

di sorders, renal colic, diarrhea-dom nant |IBS, pain associated with G

di stension, and the |ike. The conpounds of the invention are al so useful
for the treatnment of nuscul ar sclerosis and di abetes. WO

2010/ 072605PCT/ EP2009/ 067054 - 60 - Adm ni strati on and Pharnmaceuti cal
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i nhal er. When desired, formul ations can be prepared with enteric coatings
adapted for sustained or controlled rel ease adm nistration of the active

i ngredi ent. For exanple, the conpounds of the present invention can be
formul ated in transdermal or subcutaneous drug delivery devices. 25 These
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ski n-adhesi ve solid support. The conpound of interest can al so be conbi ned
with a penetration enhancer, e.g., Azone (1- dodecyl azacycl ohept an-2-one).
Sust ai ned rel ease delivery systens are inserted 30 subcutaneously into the
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15 Unl ess otherw se stated, all tenperatures including nelting points
(i.e., MP) are in degrees celsius (C. It should be appreciated that the
react i on wbi2etv/qge@duces t he i ndi cated and/ or the desire@CprEpPdwon6TORY not
necessarily result directly fromthe conbination of two reagents which were
initially added, i.e., there may be one.or nore internediates which are
produced in the mxture which ultinmately leads to the formati on of the
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SCHEME H

Step 1 Carbonic acid 2,3-difluoro-4-methyl-phenyl ester methyl ester
A solution of 2,3-difluoro-4-methyl phenol (3.3 g, 22.89 mmol) in THF (30 ml) was cooled
5 to0°C in an ice bath, and 60% NaH (0.916g, 22.9mmol) was added. When the gas evolution

ceased, methyl chloroformate (1.76 ml, 22.9 mmol) was added. The ice-bath was removed
and the mixture was stirred at room temperature for three hours. Water was added and the
mixture was extracted with EtOAc. The combined extracts were washed with water and brine,
dried over MgSQy, filtered and concentrated to dryness under reduced pressure. Purification

10  of'the crude product by flash chromatography (hexanes:EtOAc 9:1) gave 3.85 g (83%) of
carbonic acid 2,3-difluoro-4-methyl-phenyl ester methyl ester as a clear oil.

Step 2 Carbonic acid 2.3-difluoro-4-methyl-5-nitro-phenyl ester methyl ester

To a suspension of carbonic acid 2,3-difluoro-4-methyl-phenyl ester methyl ester (3.85 g,
19.04 mmol) in sulfuric acid (2.23 ml) at 0 °C was added nitric acid (2.23 ml). The mixture

15  was stirred at 0 °C for one hour. Ice-water was added and the mixture was extracted with
dichloromethane. The combined extracts were washed with water and brine, dried over
MgSQsy, filtered and concentrated to dryness under reduced pressure. Purification of the
crude product by flash chromatography (hexanes:EtOAc 95:5) gave 2.3 g (49%) of carbonic
acid 2,3-difluoro-4-methyl-5-nitro-phenyl ester methyl ester a clear oil.

20 Step3  2.3-Difluoro-4-methyl-5-nitro-phenol

A solution of carbonic acid 2,3-difluoro-4-methyl-5-nitro-phenyl ester methyl ester (2.3 g,
9.3 mmol) in dichloromethane (30 ml) was cooled to 0 °C in an ice bath, and 1.0M boron

tribromide in dichloromethane (9.3 ml, 9.3 mmol) was added. The ice-bath was removed and
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Preparation 1

4- (4- Fl uor o- phenyl ) - 6- oxo-1, 4, 5, 6-t et rahydro- pyri di ne-3-carboxylic acid The

synthetic procedure used in this preparation is outlined in Schenme B.

0 - ) Li OHemixtQre wis si¥ed at roomagmperiare FSCHEMUIEB WaltelFW@mddp%@rMhmgm@i um

brom de (2M dded se a C.t stjrring.solution

of °6: chi oF bt b oy i s HARE S ufhedid Ry B s iS on

was corrpl@steeMga}@Jﬁla@&d and mm&mr@emﬁrﬁiewmﬁdrﬁﬂumm@metEﬂﬁp@craabmbe for 16

hours. % 30 reactlonstigﬁture vvasaé)ngllled to -60C and acetic_acid (105 m)
V!

was addedgrByiPaaiucthysipsh chgmaiper exaresditOacdol)icave WPt 808 bOTRelti t i on

was CoBPl ghGoblemEBPLE In@fb-Phorblis®: Wik g ed to anbient tenperature. The
reaction mxture was t hen cool ed to 0C and quenched by addition of

sat ur at edStapd i anatlnil+Jtnitserphieecy hithoxialimehylpsilant t i oned
bet ween [ I e I SEHP,

st veen 5L L AR ey P S BENEE Sl SRR
concentr awmaddldiearsurnedarb@duqo(aezﬁsgm ®1 nTIh&l),I’SGSIIuduedM’a@O 80758 6l 3%admbol) ahoe- et hyl

acetate on_standing a solid precipi e f r ... Whi ch was o

2010/ 0726bEPerErbobNSRoRRy S8 (€S ol 1B Fute e ity Yo HFsa N 006E g o
4- (4- fihuofop o ROEIY- IherBe X td rdbn® tfn %ﬁ@hW&M%H@dd%aTMMMWaQ acid as a
white solid. Preparatlon 2 iral Separatlon of (R and (S

4- ( 4- Fl uotxdraptee myth)Et@Aex d'hg cambingd exdractsivede washpd ivdihrveatd-and Heae. oy bver aci d
Ih(e 4( 1I3I) uOIQ%Sg)s)ﬁlfe%%r%ﬁ%oggegtr%e%to dr%ln deéi Fecgi_uced pr sure §ur1ﬁcat1bn of th | C aci d
wer e sepacradeprodsat hgﬂash @Bx&angtiaj&hﬁ(he(cdﬁeglfsoz&e@Hn(ghwl da@)g(@:?r%)eiltermol umm, 30

m l)mat 0 g]i%‘g{glﬂgnhégcg hr8 4d1%§t‘h§f1? nitro- phelfllgg'\y)V\ell‘d;[oxy]S 'dll eetclgyrl |51 elln%aélls atfan sofhduI d

4- (4- kb uogep Bhens{)-¢éit- Byl UirlethylGilafi1b Ay PY 4L dl G0 D-6ah Popeh jlemael d was
10 dissloved in _a 5% THF/'95% net hanol solution to 100 ng/ nml " concentrati on.

The sol utToA S‘WH%OI? ofitergputyl-Entd. nvdiftwetp-t-onctiyl-6: nltrﬁ@hWMl"’f‘tBﬁXMm?th}’lect ed
h Ta~7 LC
onto the ) 3233, mﬁqbl) gggf s %&g@&% aﬂhé('{fsed lﬂhfd"go?ﬁ%/ g%mg %D{tg\}_ép

gr ade), 6%@ super ritica I sone recovered from
the firstwhylacirogenated andehbilioon PresSur¢ @HEL8 hows. H&g)uxmrpwagﬂiﬁereclaﬁqthand t he
(R s Oneﬁltr\é\?eswe{s%%gc\:/e%{rgt%di rr}pnésrs] Gnd& % OCRICGCI Igrggs%}eo ri’u?l&i tR)rI]l (Jf the crude4product

20 Dby flash chromatography (hexanes:EtOAc 7:3) gave 0.638 g of 5-[2-(tert-butyl-dimethyl-

silanyloxy)-ethoxy]-3,4-difluoro-2-methyl-phenylamine as a tan solid.

Example 1
(8)-4-(4-Fluoro-phenyl)-6-o0x0-1.4.5.6-tetrahydro-pyridine-3-carboxvlic acid [4-chloro-5-(2-

hydroxv-ethoxv)-2-methyl-phenvl]-amide

25 The synthetic procedure used in this preparation is outlined in Scheme 1.



15 (CHC13 c=0.618), np. 213-215C). Stacked injections were jused with a
single run tinme of seven mnutes. Preparation 3

2- Br onp- 4yB-2diomgedesxy- ani l i ne  The synthetic procedure BRESEEPR0VIWOLI0SS
preparation is outlined in Schene C SCHEME C Fol |l owi ng the procedure
reported in JACS 1996, 118, 1028-1030uné1aninoveratrole (3.06 g, 20 0 nmol)
was dissolved in a mxture of dichloronmethane (80 m) and nethanol (40 m)
at room tenperfature. Tetrabutyl anmoniumtribrorfde (1.15 eq, 11.09 g) was
added and th m xture watepdl | owed to stir f20 m nutes. The m xture

was extracte th satq ed aqueous sodi um s te,sol ution. The organic
B "’v'% Selr vt Sy
a

| ayer was washgd I ed over anhydrogs o te, filtered

and concentr d acuo oes Mas pur ik ef Oehrp@nB@graphy
(gradient 10 1 {lo PR HEBShes cetate) dli ve 42- Brono= 4, 5-

di met hoxy-@ e 1.403g(30% @f ¢iQW 0P N0
2010/072605PCT7EP2009/067054 - 67 - Preparatiorti4 2-F

| uoro-5 -net hoxy-4 -nethyl-phenylam ne_ The synthetic procedure used in
this exanple is outlined in Scheme D. $SCHEMED Step 1Carbonic acid

4-fl uoro-2-net hyl - phenyl ester nethyl er Follow ng the procedure of J.
Med. Chem 1999, 42, 5% 4-fl uoro- hyHll‘i. 0.0 g, 79.0 nmmol) was
di ssol ved in THF and Rhﬁr M Xture was cgol to NaH ( g, 3.16 g of a
60% di spersion in oil) (s added car P t er é% evo utron ceased,

met hyl 10 chloroformate (leq, 6.8nly added The m xture was allomed to
warmto roomtenperature and stir for B hours. The m xture was washed with
cold water, dried over anhydrous so%#gﬁggﬁgfate, filtered and then
concentrated in vacuo to give carbo 4- fluoro-2-nethyl -phenyl ester
met hyl esgep 1( 12S3494-138r0%heing)-60x&il 4.5 SteRh 23 IAine-3aGkbxylic acid {5-

4-f | uoro- 2- nethyl 5- nrtro phenyl ester nethyl ester 15 Carbonrc aci d

4-f| uor o-2= I ethe o othgl-pheng d

suspended 0, A m xture
of congce%%@%@g%%d9§r§%ggg?ﬁh?g %H%E%g%%ggﬁkgl gngﬁﬁP%?P%Qggl 4(8 m)
was addedfleirowhgnylrerone-aideh, @g:tlahychfa@tyhdmeﬁemﬂmxahmced tel Bhvg, 3GCGnmAf) tier

addi tion ure s.stirred r 2 S The eaction m xtur

pour ed 1 rb e Ut PE RSl Mo 1472 THRRGRTEEE LG el
dried to @[ﬂﬂ@es@lﬁd Hﬁﬁlsﬁlvalﬁlvﬁhs%rﬁd)\w@.ﬁmd&-rﬁmich&bre@sulﬂd for gvepdredy/(S)-ast atuoret hyl
ester (8.0 g, te powder

34- Fl uor ophznrrléﬁrrwo %4 ﬁﬁrt%ahpﬁwndnea% sehpeha@m chloride, which was not

4-flugpo- %nﬁ%&&ﬂbmﬁh@ﬂésko 'U?Hﬁ&)ﬁneﬁ‘ﬁﬁ@( IOQEEWAS a‘ﬁﬁ&? ran& fjﬂe%lc%’lorgmgthgﬁpl ) was
di ssol ved i n dichloronmethane (100 m ) and cool ed C. Boron tribromde (1

Min WO mmmfﬂmmh/l@mm/ad@emm stirrg@ soludipn hf Mb(relttrbanedusethﬂ) was

added. The r e .stirred
over ni ght 1O HEIER T bk L AR B ER by SuPL o BRI  he

m xt ure w@7sY)iin dietllovorgakmid gy mi)orThe réwetion wiheirtedyned SC fa@r1® wsiaprs,ahechtand
the organic |ayer was d d over Pydrous sodrunrsulfat and f| ered and
concent r A BRICRH YRR Ie T %?rrlémes OPfRoY &-remAutHRd e%reﬂmeﬁ@reﬁﬁgﬁar g.083 g,

80. 6% 5 asre@dﬁ@@’a%&ﬁie@'b'y'ﬂl@h 88binfiograbBP(0 to 5% methanol in dichloromethane) to
41- Fl uor o- 4- met hoxy- 5- mét hy1- 2- ni t ro- benzene

4- Fl uor o- R77feg A{(S)5- (|4rﬂu0®0 -phaavybo6-90-0.8. 5¢-te@ alzydigrpyridingrd-cdibogplioasdl {n

t 0 : i s | i ' 4
and i odonrnannty s SidER AR Rt PRSIkt & PRty 30,
t enper at usodid@e®shiygdid). The mi xture was filtered and the 10 f||trate was

((:in(]:-gntgra ed s (S)-4( Q C 0X 4 - qt ri 1ne- YC:Ié,rbZOXn{lé gc?d 4e-nzene

20 chloro-5-(2-hvdroxy-ethoxy)-2-methyl-phenyl]-amide

A solution tetrabutylammonium fluoride (1M in THF) was added drop wise to a 0 °C solution
of (S)-4-(4-fluoro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid {5-[2-(tert-
butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-2-methyl-phenyl} -amide (1.75 g, 3.38 mmol) in



Step 52-Fl uor o- 5- et hoxy- 4- net hyl - phenyl am ne

1- Fl uor o- 4- met hoxy- 5- net hyl - 2-ni tro- benzene (1.18 g, 6 4 nmol) was

di ssol vedwprrot@7adosof met hanol at room tenperature. 10%PPaiHPa@oOn10sHh Car bon

(200 ng) was added and the 15 mixture was stirred under a balloon of

hydr ogen overnight. The m xture was filfered through celite. The filtrate

was concentrated in vacuo to give 2-fluoro-5-nethoxy-4-nethyl phenyl ani ne

(990 ny, EHE.MQQIaDi ¥b§ magture walstitied at 0 °C for 45 minures and then stirred at room

Preparatig

5-[ 2- (tertten]@uliamre g)rrliéth R‘K}lis g h? glﬁXtPrgxya)s pé‘ftﬁl Qf/(i be&wgem BHE- aéldrFEin\‘yI -Tﬁﬁenyl am ne

20 The sysihét lagepwaoedte@with @chtdr and bitise, ﬂﬁ&p@«eaMgsm Sltaed lahdeshcemrabahene
15- Ami no- 2-chl o hen

E. SCHE E S
2010/ 0726‘@%‘5@# o b dpesAguepsure ggun eﬁ&O&Oé@lﬁ&mdsarWC@yCﬂﬁSBro 5-ni t r ophenol
(20.0 g, é't&émgtogﬂégllg) (zofw%@ﬂ@lﬂ ﬁl@@zdﬂ))ga@é“ﬂlﬁ‘@'b?{’sg(41@0ﬁlﬁﬂ)% éwgﬁym%% iron

powder (32.2 g, [ anmoni um chl orird The
m xt ur e whé.Sife@trelyda- pYFedanJ& chippxyligucitodrablorefed-hyduixgathozy)r Z)tlimth}éﬂper ature
and filtege it . £ONG .10 e
o PTG S TS A S SRS SRS kel

(hex: Et OA@Hﬁnﬂe)crmalgMSMHo =2Hehl or ophenol (15.85g, 96% as a white solid.

Step 25- Agn ‘o bromd 2-chl oro- phenol To a sol ution of
5- ani no- gﬁag}ygre@ﬁlg 01°"{'15. 85 g, 110 4 mmol ) in dichl oronet hane (300 m)

and I\/ﬁ@H (150 () (4asudHdichyl 8 LIRUUY QRTRBIHILLAE O AR BB Gd 4121 4

nmml ). The 10 m xture was stirred roomterrperature m nutes, and

t hen was $éperots- @n@&f@@rﬁﬂb@m@éﬂ@hﬂﬂé@nﬂ&ra@&%mﬁd@ afdl:Et 20. The organic

T Teroa: and concanuRE ARt BTt o AR ASuaE LSRN SR MRS i on
of the redilges- @yh}fdlrmlrethﬁ) bmmgmmm] {ihiele; SARE/D:=3)03gave

327 Br oo 5- [ 2- LA PIGPAE iyt o) PSSRtk e Repfo 38 freny | a ne

To a g6l ugHIeB-Dhyddo 4= RE@Ppen bl R; phealH) Q3388 g, 1.52 nmol) in
NVP (5 m) was a}ad )gm}:dg??um caSr?['t:))%na%;lZL 0. 644 o I111697 mml), sodi um i odi de

(0.228 g, 1. sz(Sbrﬁr{H)F h&ﬁ@l phenybr-GRBet Hox tqt@hydagwn@mﬁétqﬁb%w%md (0. 424 g,
1.97 mol or, ghours, then cooled to
room terrpgerrogqt-gt}}tre(éﬂﬂ) é&ipﬁ;@gf andlv?%gwgﬁit 3?2%5 20 extracted with
Et 0OAc. The coniS)ddd- Fdsmcgaﬂvhm}é)(@ Da@ﬂg e tetraivgdrbgaritint 13 -cadioayliaadd B-i ne,
dried ov 5 filter dryness under reduced
pressur eebﬁ%% LE? Hipsthorye lg/@e%%)ﬂa - chr omat ogr aphy

( hex: BhOAsiSitidnal g@mpounds made by the above procedure are shown in Table 1.
2-brono-5-[2-(tert-butyl di nethyl -sil anyl oxg) et hoxy] - 4- chl or o- phenyl am ne
(0.505g, 78% as a white solid. Ste

5-[2-(tert-Butyl-di net hyl -sil anyl ox¢ym&ihRxy] - 4- chl or o- 2- net hyl - phenyl ami ne
25 To a solution of 2-brono-4-chloro-5

(2- di net hBharmegeutigal pydpgiationsyfet dgHverydyyvaainig fontes @&, Brogylated aQshommoh Yhe n

D oxane (420 ni)-Water, (12 .m der, Ar. at nosphat.e was .add ot assi um

coar bonat 0098 T bR b REAGHBSPRRANE’ BSR4t IR TR BRI oT) ana
PdC12edppéne-or@id2€dLthe TodPdudts of Fédulpmol ). The m xture was heated to 110C
for 20 hours, then cooled tgo roomtenperature and filtered through Celite.
Wat er and_Et QAc were added, QQHMM_O«SMWWSH%M was_separated, washed
wi th wat ghngsediedr i ne, dried (Na2504), filtered%an@/¥oncentrated undej
reduced gssungedifite crude product was purifi@dOty flash chronatography (0
to 20% EtD#Atosen hexanes to give 3.66 g of 5-[R7965®rt-butyl-dinethyl-| WO

2010/ 07 2p0R Pt EPAORRE 067054 0.5% - 70]-
si | anyl oxXy) - et hoxy]-4-chloro- 2- rret hyl -phenylamine as a white solid.

RecrystaIJﬂll AbicBRNLT, ; IR & IN-RT VI aration 6
(5 -Am no g %ﬁ]ﬁ%?g-a%e%ﬁﬁqp eny 1tﬁ)erpg:{LelJS}tM)(}In gun%t hyfs@ln)} %% lg%ml
The synt h@tpsldemookdwproaim@edtdtai(taﬂi'éoqagepar ation is outlined in Scherre F
Br CH3 ,\H2 Step 1H2Step 2NH2




trimethy

5-anmi no-
di chl oro

| - Cl(n-Bu)4Br ciboroxine, C
wohnboywo2denzoi c aci d net hyl

nmet hane (100 nlL) and nethanol (50 mi)

CO2CH3CO2CH3PdC12( dppf)
St ep 15- Am no- 4- br ono- 2- chl or o- benzoi ¢ aci d net hyl
ester (6.

76 g, 36 2CmmPR2)09i067030
was added

SCHEME F
ester To a solution of

tetra-n-butyl ammoni um tri brom de (17-Zﬁ§u 36.4 mml ). The m xture was
stirred at 25 C for 90 m nutes. Sodium'thiosulfate (10% agqueous sol uti on)
was added and the ni xture waonpgsitior fos@reli Admidistrtalienr onet hane. The conbi ned
extract s| hgredivmshed with water, dried (Na2504Y, witiwt.er ed, and concentrat ed
to drynesActisedegrediesiuced pressure. The crude [pbevd al was purified by flash
15 col unmyg QRRT Qe-ARNY (hexaneracetone 8 - Ppsofractions wih the flesired
pr oduct fO sc(aHﬁéioné §d%1‘uﬁ{1‘ to smal I vot UHE T'H.,ZFOG/SUI T g 5uspens| on S

al | OV\Bd C?Ot altg L VWU IUUI S Olllu wWadS L IICII f 26 Eb/Cu tU UUL ar 11

5- am no- %ﬁéﬁ? 2 ch!orn benzotc—actd—rethy as—a—whitesel+d{2.7 g,
28 %9. S - To a

sol ution of 5-am no-6-brono-2-chl oro-benzoic aC|d nmet hyl

ester (0.5 g,

1.89

mol ) i n HhoRraisdicpts @ragombirag anétgéanukaiedrﬁspgmglvga@e@h p%ma@ﬁwrﬁf Bar bonat e
0. 784 , | | b
go.2769n1énﬁgggﬁl%ﬁ%ﬁ%&éﬁﬁgﬁﬁﬁﬁ?gggéﬁggns |rre E%O@Q%Iﬁé? ?% hogigfl?ﬁen

cool ed5t ocangmomd)enipearadpprepratectalfled mathés. The filtrate was concentrated to

dryness

2010/ 072
gave 0.2
as a tan
sol ution
2.204
5.509mmp
was cool
stirred

and the

wth wat
under re
chromat o
(5-am not
4(5-Amin
sol ution
nmol )

under reduced pressure.
605PCT/EP2009/06705§j 71 -
70 g (7194 of 5- ani kQUPOsiHen1o

gredientst ep 3(5- Ami no- 2- chl or o- 4- net

Purification of the residue by WO
mat ogr aphy (hexanes: Et 0Ac 8: 2)

—2ig@2Q%ﬁQﬁi:ﬁ%hszc_ach_nELhyL_
qwmbny 1) - net hanol T

"|Alnl

A¢tivgcamipend2- chl or o- 4- net hyl - benzoi ¢

dd g nethyl ester (0. 44

ester
D a

1 g,

pFymdicianidTHFE (5 ml ) was added |ithium

oy ohydri de (012 g

| Sodidhenibtidd ure was heated at refl ux 1

@0 ghree hours. The m

ture

15850 the m xture was

LR

NaOH

-

D
¢
® g
2

washed
MHess

ql-0 8204 of

n

Gﬁﬁ] kdg&%’cxtlabtcu Wit ELU Ac—The
D 8Qlption
[ Blaydiingr o- 4- met hyl - pheny1) - met hanol as

AviehyDpdeabeaCl di T1ed W Th ZN aqueous H
|
Ior | + ~
Soh 1,(‘40 vvvvvvv
oCdoghgdsor o- 4- nethyl-phenyl)-tert-buty

%Oﬁhmle solid. Step
-@Pmet hyl si |l yl - net hanol

To a

Blopyi Qe es. The mXture was taken
LEA~AY] OUVCT \3 eld
;Q—Pupptpeappgn—et—Lh
Y%qgﬁmliﬁ\é%%@ﬁr«bét@?mo 6:4) gave Q 278
Distil&@weaiemo- 2- chl or o- 4- net hyl - phenyl

qeEbhemoll (0.275 g, 1.{

02

in DM (5 n) was added t BDVMSC1 (0.314 g,

2.08 molT) and i m dazol e

(0.142 g, Tie H8Rdibhts WDhixed TR NIuMIcRs ¥R For D lall Bchi@fatibOM t enper ature for

16 hours. Water was added and the product was extracted wth Et 0Ac. The
conbi ABd_extracts were washed wiRdicniereblforawhtioni ne, dri ed over M504,
filtered bizgdediomtcentrated to dryness under redbced./wt.essure. Purification
of the cradevengddient by flash chromat ography (beggEt 0OAc 10: 0-9: 1) gaye
0.429 g [(S¥tfim@hloride gs to make isotonic

(5-am nof Fak iiRcéadiet Ny - pheny ) -Tert- butyl{ gpgiy Nyl SiTyl-methanol |as a
white soltd—20Preparationm 7 245 —=Amno-2 -chtoro =4

;Jggghlyln t nf}lc%'lle n%etdtle?lgnydlsssgf&ej ?heynpeod’tlé)n o%h% a%?%?’lmjsctaa %ysutfp c1ént qugntﬁ)cedur €

SCHEME G &tsemuihﬂclﬂbtﬁden@thzn bodbd-with¥tinfigz foanakenite soldiod isadiit.i Dite wlution is

2-chl or o-
5 m) an
8 mmolj}

and a so

m xture was allowed to warmto

5- nltroanlllne (10. 0
M W to; sty pathghe (e
| ReMBLa8E fiftdiOin

| ution of Ki ?%j)a

st o b

58. 2mol )
St

i.n conc

ranjeeiiogy filégye

dm%&fmﬁkxyyﬁﬁcﬁﬁﬁu§glrred at 0 C for 10 m nutes,
) in water (10 m) was added. The

ntr

&

ien and was stirred for t

hours. T

hingmeditnfr e was partiti oned bet ween wat

& wamt. di chl or onet hane|

organi c

| aytere ingsdisgpar at ed, washed w th wat ef

1.0bsi ne, dried over 10

filtered

POIJcEABSENTEATGED [0 dryness. Purific

nty gy, of the crude prodl

flash ch

ﬂﬁ?&&ﬁ&%ﬂﬂ%xﬁQQMﬁnes ETOAC O L) gave

1-chl or o=
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2¥5q¢ g (667 of
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131goR - 60

hr ee
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Step 22-(2-Chl oro-5-nitro-phenyl)-malonic acid diethyl ester To a

suspensi on of 1-chloro-2-iodo-4-nitro-benzene (3.0 g,10.58 mmol) in THF (11
m) was MWoadoad2aset hyl mal onate (3.22 m, 21.16 nmol ), PCHIEPE@9D6T954 0. 529
mol ), 2-phenyl phenol (0.18 g, 1.058 mml), and cesium carbonate (5.17 g,
15.87 mmol ). The m xture was heated in seal ed tube at 70 C for 28 hours.
The mixture was cool ed and partitioned between WO

2010/ 0726@1561@@651321:9@@/1@617€rdadgethe‘1‘3nd mgxpdinzt sechnabptiecod pawnd ritemobdsl ori de and
Et OAC. Then H% 2$ a};ﬁ @§ separated, washed with water and brine, dried
over Nng‘?P i & PEhd®EBhcent rated to dryness under reduced pressure.
Purification of the crude product by flash chromatography (hexanes: Et 0Ac
9:1) gave 2.3 g (688% of 2-(2-chispica Bomidldtmphenyl ) -mal oni c acid di et hyl

ester as ﬁlg%(ﬁ@ﬁtso' . o otep 3Z- (b AmM no- 2Z2-ch @;rgmghenyl ) malonic adi d
di et hyl 0 - STHBIP- pnenyl ) matoni ¢ dci d
di et hyl et (2. o, 28— EoH(260m —and—water—(20—t)—wnas
adde Fn nqll\lrégr (2 N 264 ol )Y and ammani i echl ari de / 2 0 o 27 8

A2 e \ « U y T - LLLBLA "4} l AT ATTTTOUTIT U ornimuUurruoue \L- \>4 U, T

mol ). T EwﬂqméQer was heated at 100 C for two~hours, The m xture wags
filtered Mieraliodl filtrate was concentrated to|fryness under reduced
pr essur e Prrpdatyissi due 10 was partitioned bet weéth water and di chl or onet hane,
and t he pMgthyl parhlzper was separated, washed w OhiSwater and brine, drfied
over M5PHBropfligatsbeed and concentrated to drynee®sunder reduced pressure.
Purifi caf BAR @hityld&l IK/dHAS aRIs@RYCT Dy TTash chigimi ography (hexanes: Et OAc
8:2) gavewhieso § (65% of 2-(5- am no- 2-cntoro agefn()i)-nai onic acid di et hyl
ester S—a yUIIUVV sotid—15 Step

42-( 5- br.onp-.2- chl or o aci d_di et ter. To a

soi uti on B o5 tRARRAELE AR SR BE B Al RG0S R RGTHEL e (4. a5,
4. 72mol ) sufficieiteohatp obiviang ab&ﬂnsmc antledMifdeld Mﬂhﬂv)gm s&dﬂfgdo teafutsat) wiiey |
anmoni unetri brom de (1.82g, 3.78mml). The m xture was stirred at rt for 20
nin The nmgfedre@tsm@@%?rtth%q yllediI5itaEelP0sht . Na2503 and Et 20. The organic

| ayer was separated, washed W tR,WpE645y FOmISiAQ dried over M504 and
concentrated to dryness Purification by flash chromat ography

(hex: EOO Aogvgrad yqtqausesuip@s@nﬁ cr(gﬁ/émmg from about 0.025-0.5 percent active compound are

2-(5-amn [ Ci rasayellow
ol i d st 03! ey SRR s HCR O BBy Mo e &7 et

SSt eL ITo mg&diel(atslso@h &f fo2 ekdmpsln) mmrclférﬁfacumg czﬂu‘lht@ smlmhem%bi}arﬂahﬂmlmlcaejmd)
iethyl ester (1 43 nmo In | ne and water (2

was added eﬁ&%@ﬁ%@%&? bﬁﬁifpehleﬂcacz alayfea éJ}lstpﬁj&hfcﬁ%ﬂyrazo 28 g,

0. 342 mofolmaRfodsihdEEdbelivaed %l arlﬁlsz{lgélgﬁ' niBtoreBpdtap ally ddifRrifg éﬁdﬁ"[ §onas
stirred at 110 C for 18 hours, then cooled to room'tenperature and

filtedéd. l0fhmicrqliters af foraltionprrentirtene dh Hwic Jorerpsschertids is Pebitnead epergdsur e.
Purificatj ‘8}[‘]0}]3 t he crude product by flash chromatography (hexanes: Et OAc
8:2) gave g (71% of 2-(5- 30 am no-2-chl oro-4-net hyl - phenyl ) -nmal oni c
acid diethyl ester as a yellow oil. Etample3
6( 5- Ami no- 2- chl or o- 4- et hyl | ester To a solution
of 2-(5- amn02chloro 4- et ; OHT-C—a ~di et hyl ester (0.50 g,
2.17 mml@omgomagh@%ag‘gnipﬁggaﬂ\@{ er (0 078 n1) was added, followed by
l'ithiumchloride W) 2010/ 072605PCT/ EP2009/ 067054 - 74 - (0.138 g, 3.26
mol ) 20 Thetogh salticas wheoARoundyWeTs PIepacdifiim powdsas toutGmM RMSQ gefledt o r oom

t enperatu r t The
combi ned Siole B PR B AP MR (RS KRR S gl
filtered @rpde\@nnﬁtme-rﬂai\xe@fthmDmsmassksuerheﬂ)Mﬁ@lsmekis weesddedao tieur i fi cati on

0. 250 g (SISPBR o E RS ORI RN AR TACRE TG BT st er

as a whi t@nﬁ@ﬂmlo@tﬁa weke (eére&rrN@Q)bé’ere&m @CIﬁnafeway kmﬂia@av&l)yﬁﬁmﬂmg tfie a

sol ution of (5-am no-2-chl oro-4-nethy i;ll -acetic acid eth% est er

(0. 252§, Rroess.mhis aquﬁwsﬁﬂlﬂtlpﬂ%oﬁﬁo)npﬁﬂ%dse?ﬁ&’é amTr? Qianrot HRPd rEBZABP 059 g,
2. 74 mmol Jois) i Lt for three hours. The
m xture égaﬁéloof3 We}g art%(g é@l dp% 1 W|th aqueous 2N HCl. The

m xture v@Mﬂ@MM Xaqueous 2N NaOH and the nixture was

extracted with Et OAc. The conbi ned extracts were washed with water and
brine dried, over My504, filtered and concentrated to dryness under reduced
pressure. Purification of the crude product by flash chronat ography
(hexanes: Et0OAc 1:1) gave 0.203 g 15 (99% of

2- (5-am no- 2- chl or o- 4- net hyl - phenyl ) -et hanol as a white solid. Step

82- (5- Am no- 2- chl or 0- 4- net hyl - phenyl) -tert-butyl -di net hyl silyl-ethanol To a
sol ut| on of 2- (5 am no- 2- chI or o- 4- et hyI phenyl) et hanol (0. 203 g, 1 092

o . ~ 4 ISR A NA ~ ~NA A \ I o



25Preparation 8

5-[2-(tert-Butyl-di methyl -sil anyl oxy) - et hoxy] -3, 4-di f| uor o- 2- net hyl - phenyl a
m ne The wormtwt’e@spr ocedure used in this preparation i COEPRIMOATEHN Schene
H WD 2010/ 072605PCT/ EP2009/ 067054 - 75 - OrBSOTBS SCHEME H St ep
1Carbonic acid 2, 3-difluoro-4-nethyl-phenyl ester nmethyl ester A solution
of 2,3-difluoro-4-nethyl phenol (3.3 g, 22.89 mmmol) in THF (30 m) was

cool ed 5 tR1NICellnstady pxmedsaighihe BubldergOivhnng R1X-2L6¢(1322NdhkeK)) ands added.

When t he ol .t | ceased thyl chl or.na 7 , 22.9 mol)

was addedﬁﬁgﬁgy feég-st)agPyhexﬁggm?%%%@%gﬁt f ﬁgezgéﬁgf%&gm\%\%gss 'gtzlsgl’)r\@ﬁeat room

t enper at ustaaih@t frdmniaer s ICe1l Gldduey FasdBy. atBPa ol 1 it X, belsnivett wroeviwas ext r act ed

with Et0Ac. The_ conbined extracts V\erel\mhed wth ter %E%g@rli% dri ed
re

over My504ulbpsaorseYiadifighfagle s ddsttiva(BMEN high glugase sheplpmend .
Purificat] CHg® R, = NHR/B : Et OAC
9:1) ggveéd??.@géqlgm(%g}g%f Ca?ggﬁiﬁjg%g%egé, %}%\S’Pf I 130!’ o- %@%ﬁe?%ﬁ%eéﬁ&ﬁ&est er
met hyl est@6 F8S, antM €acC1,02 imM STg(i,, 2CaMioilatamdaicchind 500 pg/ml G418. Cells were

2, 3-difluoro-4-methyl -5-nitro-phenyl ester nmethyl ester To a suspension of
car boni ¢ & gch that eﬁ’lnﬁﬁ?r&-eﬁ@‘ﬂ%ﬂﬂ)f’/%ﬁg’ﬁg}‘i- ester methyl ester (3.85 g,

19. 04 mojp}rabdiufid lChidhis FR&I(ALPR)23 M) at 0 C was added nitric acid (2.23
ml). The mxture 15 was stirred at O C for one hour. |ce-water was added

and t he nPxtherdaypasr xhe exncahen, 1 52 1N et 20w emttkal¥8-1PTRecalls msihwstbassdt r act s
wer e sh i [ dry V. £ :

concentr al‘tlelgode[l\ft9 %Jﬁaﬁﬁghﬁ@s&&ﬂﬂgrﬂ e? gg § c+e{égrgern<caésa§g Pg.gtir) e%jjp'l ¥ %11!(13‘1 tgf%raglﬁn gﬂﬂt he crude
product bgaldiiastec@RSowatagvreaph yefshiex afwis werOrsuspendo)l iggroevti?madigm(49%) of

carbonic acid 2,3-difluoro-4-nmethyl-5-nitro-phenyl ter t ester a
cl ear Ioi I&enlﬁ’éy %ﬁ?eﬁxléozgeglﬁ%ﬂr ?%89-{%1-%@%%?%3’?%&%{%‘5 E%é‘ﬁ’&?gg"ﬂni t‘??ts i on of
carboni c @Pio@p Se1By Wi lapproRindkatd TRl m?% pl?ﬂorm) fftReAReMchlcREt Bix BRfcRMlengster (2.3

g, 9.3 mmol) in dichloronethane ( ) was cooled to O Cin an ice bath,
and 1. 0M Baiherdayof Bresaperanen, Matehvere arshddarish FOIPR brffer Galbivmoind was added.

The 1 68~ bahhoifim. FEMINAC BRhecdBaft 3R/BH APBSETHRERRAR ARA4B iy s, the

m xture was-stirre t roomtenperature urs. r was added and
t he m xt u2.e ndprabehecad el wM bal&tthAihloriflh pustiend B e-d E&x 96 dmhse]l patewasished

i th wat d brine, dri - filt d trated t
fryness. darespaincats HbEluTS esTTT it orhs M5 wRING OGSy Bt | ash
chr omat gy, amh i eNARSS WetOA WA 10 ci@fart -f&éoqnﬁlfa%%onp{sm%e?amréwith

di fl uoro-4-methyl -5-nitro-phenol as a white solid. Ste
4t er t - But aritagdoRist Or, @hild (FLAPR bdferpt AgdniS{(HOG wd-Brfeifofyal cetcantxationdomet hyl - si |

ane ug i 0 ~3-di fluoro-4- | -5-nitro-phenol ., 5.39
ot ) 2P KL 16hBIARE Shadnatr Ceg s Hora ea iR TR R sodi um
i odi de (Oa@QdscOnceIndSurthBhts nRAl8 ar scBhRBREE RPE0 8 FSiRWeY bgi3reet hydredll are (1.5
m, 7.01 mol). The m xture was heated at 100 C 10 for ohe hour, then

cool ed t oa funthar 4 ewperminupel). Wafied addigormaitfedMantomymn wiax mad @andebe ewxinztt ed

w th Et0Ag. e conhi ned extract re washed, wi t h water brine, dried
over NysodzATP R SRl ARG BEAdR PGl i RaPGHESb DB ad M iPebsur o
Purification of the crude product byEfdnasib4chromat ography (hexanes : Et 0Ac
9:1) aave 1.16 g (62% of
tertbubyl -[2- (2, 3-di fl uor élumane¥hgle B:

s 120 Loy r s B ey,

Qqsh | By &

t hoxy] - di net hyl -si | an

yl oxy) - et hoxy] - 3, 4-di f | uor o- 2- net hyl - phenyl
am ne Tol@amdbstotk utohs of compounds in DMSO (Sigma D2650) were prepared and used

tert-butyl-[2-(2,3-difluoro-4- et hyl-5-ni - phenoxy)-eth -di net hyl si |l an
(1 16 wit 5§ Tiatafly orRer e (R onhppis BB o e (Y PGt he
M xt ure Wasrehyfic @9 DN @ dhdhBQ R IyRAlut@ANoR0E S6:Y RBthf Db &S’ s A phate D Eferdt Xt ur e
was filtered and the filtrate was concentrated to dryness under reduced

pr essdPe. sabpe (PPBSVedHategh Inpe2 EP3esysh gt Enal APMB{) qongeiryatien drhe blgpdphy
(hexanes: : e 0.638 g of
5-[2-(tert-gﬁ%§%?§?gg?ﬁylsiIanyloxy)-ethoxy]-3,4-dif|uoro-2-nethy|-pheny|an1
ine as a tan solid. Exanple 1

(S)-4-(4-Fl uoro-phenyl)-6-o0xo0-1, 4,5, 6-tetrahydro-pyridi ne-3-carboxylic acid
[ 4- chl oro- 5- (2- hydroxy- et hoxy)-2-net hyl - phenyl]-am de 25 The synthetic
procedure used in this preparation is outlined in Schene 1.



SCHEME | Step

1(S)-4-(4-Fl uoro-phenyl)-6-o0xo0-1, 4,5, 6-tetrahydro-pyridi ne-3-carboxylic
acid {5- wp2e(wmedosbut yl - di met hyl -s il anyl oxy) - et ho xy] PCTERR@OO6D54

-nmet hyl -phenyl} -amde 5 Oxalylchloride (0.91 g 7 2 mmol) was added to a
room tenperature sol ution of (S)'4'(4'-82-

fl uoro-phenyl)-6-o0xo0-1, 4,5, 6-tetrahydro-pyridine-3-carboxylic acid (1.124
g, 4 8 m¥) M ATHI(SighwriameP haaeprei@edinmedattiyibaiongusz id 50 psV TERDNH Gilidee
reaction S, St r . ' nd. t hen sol vent was renoved
inder r edliosh RBE B aEEg TR L2 by oA AR

(S)-4-(4-BlogoDepbenyl) - 6- oxo-1, 4, 5, 6-t etrahydr o- pyr| di ne- 3-carboxylic acid
chl ori de, whi CE vvas not 10 renoved fro t he fl%s chl/{&&ntthane (10 L)
was addedURAYPAL deparh B dREhGrERR e pist icecis oRputdEine donhel erfalivias  added
to a skirfy BdeSPtHUR i%fcedlng collectlon The blood was collected into sodium heparin
5-12-(tert-butyl-di net fgy | si | anyl oxy) - et hoxy] - 4- chl or o- 2- et hyl - phenyl am ne
(1.51 g, Yecutamepiupesand used tehyme dasi-ne (0. 97 g) in dichl oronet hane (30 ni).
The react stirred at O C for 10 mnutes, then at anbient tenperature
for 20 mAQQ i vent was renoved under reduced pressure and the 15

resi due walse @purrEJIA IFREhaRVL { 1IASIIS a8 o B tBIA aphyh(Bufte, SduyBilbaiahd TMB

di chl oronet hane) to 1, 776 of ) ) )

(S) - 4- ( 4- PuhsBrts Rsgsy Pytuge s@dhqasaassweﬁtcewmd}mobwqddﬁ%@ Bharménegni ¢ aci d
(5- [ 200U B1gha B Vo F M Doika! 195 koS vl €bhion o7 B s 3pbgyy |
-am de as a yel ovms 69. 5% yi el d)

2(S)-4- (%ddedut;rzoﬁ@eaqde)ﬁrﬁmnmf%ing/nﬂ, éad intutabeddon? hyati3dThe4Bulc af thosdyS c

acid [4- hIor05 2-h oxy- et hoxy) - 2- met hy] - phen amde A solution
t et r abut ylP Sirbhlpo e %ffﬁ*ﬁi 6%9 R it l?mﬁy%%@dazaé)é)@&%ﬁ‘# dipthe Apgraprigtc
sol ution @f;ll of a 96-well polypropglene Rlate The blood andhcompound were mixed and allowed to

(S)-4-(4-fluoro-phenyl) 5, 6-tetrahydro-pyridi ne-3-carboxylic acid
{542- (t erinbuliayd fod B Gretimyt 37§¢I(a,m13dfdﬂy1)Me°tTib J addled I e &P3-pmmdiyiloghenyl |
-amide_(1.75 3.38 [ 072605P /EPZOOQIO 054 - 78 - THF
(400 ). Comw%ﬁﬁiﬁnei%%!)ge Ylanié‘Efu %tefg Oéafwheﬁgﬁ?l A &sC ﬁé@wéﬁ%ﬁg Arred at
room t enpatal piirRr (At ad@dROMIA we_ﬁha%d%é‘ﬁl%%e% B@Lt4C 10 pREbNRERIMAL er
and Et OAc. The organic layer was washed wth wgt er and brine, dried over
MgSO4, fi Surermathnawds tcmwecharrchase@ed tordEyifesmgthed OptiEEdkic e@oma@m}h@

il ; 0
:D ﬁr gqlz(éié%lglg}g%u}f?ggﬁ)r&%gf (S%rum may bg ¥ro];e|nae§[h20§C%rr]ile(r)pda ealtssoa 5 508 v&gere catlc%leﬁe{? CH3OH
(S)-4-(4-1%Ingﬁphenyl) 6-oxol, 4,5, 6-t et rahydro-pyri di ne- 3-carboxylic acid
[ 4- chl or 0- 5-(2- hydr oxy- et hoxy) - 2- net hyl phenyl ] -am dea as a light yellow sh
sol i d20RecrystaI lize from Et OAc- Hex@ml)p_g.évesw mg of white crystals, M
( MtH) 419. Simlarly prigpar egss :
10(S) - 4 (4- Fl uor o- phenyl )y=0- i di ne-3-carboxylic
aci d [ 3, 4BAdb/cl ut¢etardinidufiyety wixly a eﬁaﬂ@x&)mﬂumitfmlprmbaﬂyB]neﬂymdlee MB ( M+H)
=421,
(S) - 4- (4- A HOFEUDRENNAINUEZEd B Vith osalBumiy (Oyd0gied i Hamme-dyederpdid i ¢ aci d
[4- chlor t jv% 03;
(S)-4-( 4-%%0#%% gﬁﬁﬁ%{g% \g%ﬂo%ergsgﬁ%édgg {]éltqr? 22¥ébgfm ne ?}Mgal_%r%%e?f/el ic acid
(4- 1B85chyabiae @mydrmoyrmumygﬁthe mlemtwn(@ﬂ@m)gdlgg racm aie$taINBg ovidej 26 389;

(S)-4-(4-Fl uoro hen 0x0:;1,4,5 6-tetra |d|n ar boxylic acid
(2 br omob e HERE LA RSB i 2T R RO G B R B 6
(S)-4-(4- ﬁiae@cssefmeteamolm@cmnenge Mize reltBén @ityized pyd pldimesamptardatxytd ¢ aci d
(2- brono- 4 5- d| met hox c}é/bphenyl)-an‘i de, M5 (M+tH) = 450. 20 Additi onal
corrpoundsa ove procedure are shown in Table 1. Exanple 2
For mul at i @i the 7 &%ﬁﬂﬁ@&l‘tﬁbh Q& bd% %%h%&d ROk ré(f&ren&ecl) aLYciBY e1¥186d19fé§ts routes
ar e formul ated as shown in the follow ng Tables. "Active ingredient” or
"Acti @ ctepsolirtdhodd bagederitpod lhbethﬂfmkdk:dnemgﬂzbatcmeowchmee n@y bemaade
Corrpounds f For Co r Adm ni st ratl Qn .1 n ient (1/0
b et T R P N S T Wb e A SR

invention. In addition, many modlﬁcatlons may be made to adapt a partlcular 51tuat10n,




0.5% The ingredients are m xed and di spensed into capsul es contai ni ng
about 100 ng each; one capsule would approximate a total daily dosage. WO
2010/ 0726006RAVERDS09/ 067054 - 79 - Conposition for O alPCAEPROIVOSETOAL | ON
Ingredient %wt./wt. Active ingredient 20.0% Magnesi um stearate 0.5%
Crosscarnel | ose sodi um 2. 0% Lact ose 76.5% PVP (pol yvi nyl pyrrolidine) 1.0%
The ingredients are conbi ned and granul ated using a sol vent such as

met hanol . meyalf grmpdsatonof niaget, heogesdr precesastdp postensdtoi the objecbyk episit bt ai ni ng

about 20 of..active 5 conmpou i.th.an .appropriate tablet. nachine.
Conpost ti AT OF PP iR SuTNERTEE AL bt iR RPERE M BT Bl TRRHE 1.0
Fumari c ahk dlabndSapedrdingrotehl ori de 2.0 g Met hyl paraben 0.15 g Propyl
paraben 0.05 g G anul at ed sugar



25.5 g Sorbitol (70% solution) 12.85 g Veegum K (Vanderbilt Co.) 1.0 g
Flavoring 0.035 mM Colorings 0.5 ng Distilled water gq.s. to 100 m The
i ngredi erwe 2aro7pd0%ed to form a suspensi on for oral admParEPe@I06TVS4
10Parenteral Formulation Ingredient %w./w. Active ingredient 0.25 g

Sodi um Chloride gs to make isotonic Vatgr for injection 100 m  The active
ingredient is dissolved in a portion of the water for injection. A
sufficienCLAUMIY ity of sodiumchloride is then added with stirring to make
the solution isotonic. The solution is nade up to weight with the remai nder
of the water for injection, filtered through a 0.2 mcron 15 nenbrane
filter anWhpeiskhgael ynder sterile conditions. Suppository Fornulation
Ingredient %wt./wt, Active i 0lglgre ient 1.0% Pol yet hyl ene gl ycol 1000 74.5%
Pol yet hyl Ene gl ycol# 4¢9poupd 0583 %010/ 072605PCT/ EP2009/ 067054

5
or pharmaceutically acceptable salts thereof,
wherein:
misOorl;
nisOorl;
10 R'is:
optionally substituted aryl;
R’ is:
optionally substituted aryl;
optionally substituted heteroaryl;
15 Cs¢cycloalkyl; or
R’ is C;galkyl;
R’ is:
hydrogen;
Ciealkyl;
20 alkylcarbonylalkyl; or
alkoxycarbonylalkyl;
R* and R each independently is:
hydrogen; or
Cialkyl; and
25 R is:
hydrogen;
Ciealkyl;

hydroxy-C;.salkyl; or



- 80 - The ingredients are nelted together and m xed on a steam bath, and
poured into nolds containing 2.5 g total weight. Topical Formulation

| ngr edi erwe 2@0AT860ACct | ve conmpound 0. 2-2 Span 60 2 TweenPE6U/EP20oerad oil 5
Petrol atum 10 Met hyl paraben 0.15 Propyl paraben 0.05 BHA (butyl ated
hydroxy anisole) 0.01 Water q.s. 100 _%SA_\II of the ingredients, except

wat er, are conbi ned and heated to about "60C with stirring. A sufficient
quantity of water dficalsox-Co@dkyilsort hen added with vigorous stirring to

enul sify the ingreqli %nts, aqg)\(/\@ raﬁqen added q.s. about 100 g. Nasal
Spray Formul ations YT ESUEHS yag’ﬁ‘é&u%‘ suspensi ons cont ai ni ng from about

0. 025-0.5 percent active conpound are prepared as nasal spray fornul ations.
The formul ati ons option <|étl contain_ inactive ingredients such as, for
exanpl e, icr o@%ﬁé’f‘g’l‘)}l‘i“ﬂ %@F’I LMdsEn @g4Pum car boxynet hyl cel | ul ose,
dextroge, and the |ike. Hydrochloric acid nmay be added to adjust pH The
nasal spray fornul ations may be delivered via a nasal spray netered punp

t ypi cal | y3.del i Tierdongonirbaaconiing toslaiod ari2ewbereingris Oof f or nul ati on per
actuation. A typical dosing schedule is 2-4 sprays every 4- 12 hours.
Exanple 3 Intracellular CalciumFlux (FLIPR) Assay Conpound and Reagent
Preparation 2bhcSapusdidtdbidinstoahy onngpluluichs 1wes ewikreip® eRl’, R° aml pdwder s as
a 10 nmM DMSO st ock sol ution. These solutions were stored at RT during the
two week PEEPSE- of these experinents to prevent freeze-thaw of the DVBO
stockgg The DVSBO stocks were added to the appropriate assay buffer at a
concentration of 10iuM and then diluted serially to the final

concent r a?i onsTharempeprEaqcestingdo ang oehefealaiap|l do Ar wkirpintativonipsalior ned at

any tine I i.5125 process. The aqueous sol utions of conpounds as well
as ATP (Sﬁlgér{gﬂ%c}%gé@l'and BzATP (Sigma B6396) were prepared fresh for each

day of experinent.
6. The compound according to any one of claims 1 to 5, wherein R' is phenyl substituted

15 one, two, three or four times with a substituent or substituents each independently selected
from: halo; C;_alkyl; C;alkoxy; halo-C;salkyl; halo-Cealkoxy; C;_salkylsulfonyl; C;.
calkylsulfanyl; C;_galkylsulfinyl; phenylsulfonyl wherein the phenyl portion is optionally
substituted with C;ealkyl; nitrile; hydroxy; C;.¢alkylcarbonyl; aminocarbonyl; C;.
calkoxycarbonyl; C;.salkoxycarbonyl-C; salkoxy; C;.salkylcarbonyl-Cealkoxy;

20  hydroxycarbonyl; hydroxycarbonyl-Csalkoxy; C;_salkoxy-hydroxyC;.¢alkoxy; C;.
calkylaminocarbonyl-C; salkoxy; C;galkoxy-C, salkoxy; hydroxy-Ciealkoxy; C;.
salkylamino-Ciealkoxy; Ci.alkylsulfony-Ci.slalkoxy; sulfonamido; hydroxy-Ci.ealkyl; Cs.
scycloalkyl-C.salkoxy; amino; amino-C;.salkyl; C;alkenyl; C;_salkynyl; morpholinyl;
morpholinyl-Calkyl; piperazinyl; piperidinyloxy; aminocarbonyl-C; galkoxy; C;.

25 galkoxyamino-Cigalkyl; hydroxy-C;.salkylamino-C;.galkyl; di(hydroxy-C;.salkyl)amino-C;.
calkyl; C;_salkoxycarbonylamino-C;galkyl; C,.salkylcarbonylamino-C;alkyl; C;.
calkylaminocarbonyl; C;_salkoxycarbonylC;salkyl; C;.salkylaminocarbonyl-C,_galkyl; C;.
salkylamino-Cigalkyl; hydroxycarbonyl-C; . salkyl; or nitro; or two adjacent substituents may
form a C;_4alkylene, C;alkylenedioxy or halo-C.,alkylenedioxy.

30
7. The compound according to any one of claims 1 to 5, wherein R' is phenyl substituted
one, two, three or four times with a substituent or substituents each independently selected
from: halo; C;_alkyl; C;alkoxy; halo-C;salkyl; halo-Cealkoxy; C;_salkylsulfonyl; C;.



Cell culture: 1321N1-hP2X7 and HEK293-rP2X7 WO

2010/ 072605PCT/ EP2009/ 067054 -81 - 1321Nl1 cells stably expressing the full
| engt h huwaro®aXZeogene (1321N1- hP2X7) and HEK293 cel | s ®CalHPRo00opTdssi ng
the full length rat P2X7 gene (HEK293-rP2X7) were obtained fromthe Roche
Cell Culture Facility. 1321N1-hP2X7cells were grown in Dul becco's Mdified
Eagl e' s Medi um (DMEM hi gh gl ucose supplemented with 10% FBS 5 and 250

vg/ L A18lkyHEK293; ¢ RaKylsuHinyk phervésuffooyinvhicreiDVEphEayl Pogioppd entiontaléd wi t h

10% FBS, 1.nmM CaCl2, .2 ) 2 ML- t am ne and 500 vg/ml (418. Cells
were opti oS ARy MEGEmy Bl e b EEHPR BRfocRRpYEEET &Y ar

Cal ci um Falkox{dhdaly); C, ikéyeardayy il isalkotyg hiyih@x geapshly Mapdrox lcddbbiNg -0 P2 X7 or
HEK293-r P2X7 cells were rel eased 10 into suspension with cal ciumfree PBS +
Ver sene  afttkowdished!kymiRaearionyiarasAx \u G 1eals aF et ui Fors e SEE Y o FBRBGE 1t he
Ver sens. NG JIRSHS e i118n QCOWhIRo RP G 210@n81 [y cehikg-6, X 105
cells/ fgﬂ_ %ﬁég! seigge “i nt o’gféhgﬁ%v%fpl gg?w(ﬁzl 85;?’ ggﬁxglnqlgﬁg%él@% (t’%lfgt eg ?]50 000
cel | s/ wel dajkogppmord;raaied-¢ 148k Hy Cprlkenylt ©1-éafitynzk alormliodinyle aiogihebmy1Hix

experiments. ,.Qn 2 . The experi el . per MMth FLIPR
buf f er (c%ﬁ%@%‘%e&%%ﬂg%pe%lé&#@ya%%B% DRB MR ARES, CR RS ity ( HBSS)
suppl enmentiyeidox-C valk@lanivh dHEp eskyl 2C Salkivk pradivenkaiichb-a@nghlid1;nd cal ci um chl ori de)
using a Bl O TEK 96 channel ate washer and incubgted wth fluo-3 dye
t 59C 1 o Rl gy @R HER P aTS BT HC pRLOSy SR INGAY: Che cel | <
were apl o le{nﬁné‘&%dn?rpc?Jaﬁ(Ki;Qfl__&leﬁlnﬁhcﬁCI_Ja NHyBFAROEADSHYR CM 1By 8dHt agoni st
or vehicle (FLIPR buffer). Agonist” (100 | aM BzATP final concentration for
20 hP2X7; nigoj otwe ATRcdt falistisents ary e ok 1-cllkodPeiipxy wabaladdedkyamddinxywi t h
the FLIPR and fluorescence neasurenents made at 1 sec intervals for 60 sec

followed by 3 sec intervals for a further 4 mn (5 mn total). A final
addi ti on &f 5 TlicMonmpoomnd aicordivesto mag enaoftldile el widreiBRA THplengkwtistituted

fluorescence normalized to the maxi nal iononmyci n-evqked fl uor.escence.
Exanpl o 400Co BT HHEC VHONEIRFOBH f Pubt FRcp AUt uRE’s Siehaprsstiir v Sresitfont
Prepanat i fém: AebroNhidreirome! idlid;aRGhAf cthAMRRINALS, ckibxPMEGu6oh@eH/1;02650) were

prepared and used either fresh or after storage at -20C. Appropriate (200x)
serial di fiflapronsthoryttHEueremstangs mabeeesidenyLi metmsey fanyls methapewifinydi | ut ed 1

inc.. 21Dt ael PR AR Sl bh e o R eI e iRy & o

equal ed OcasBoxy; WOr@QLaboTd 60 HPCH,/ ERRIAIN06DGY metBaxy; nBthaxvetATH; ( Si gna

A7699) repared i di ate before u in 50 mM HEPES (G bco 15630) and
the o adErRRBRES AR oSk T Ry p PR o Shar RS oo
bl ood 2donpfdzowes]; nBeidpedpylifethd:>6adnd; 66§ts i HdPHolidyRmI NMti | i zi ng al cohol or

caffeine 5 for at least the 24 hr precedi n% coll ection, The bl ood was

col | ect eddimsthylaRppamoneimath axyveRcoR BFRERYl Ddédndberygdet-Nhe same day. Assay
Vet hod Thiee Qi AN N-a b Feh S0mSaL . o IR AEORLL ng Buf fer, Assay

Dl uent and TMB Substrate Reagent Set uSed in thé assay were commercially
obt ai ned FmiopmBDYPhathyicadenylah@oBictytl Ndsdid2hytdwaydthd)-winttenotiybecco’' s PBS,

LPS (Escherichia . Coli. Q127 B8, Sigma L3129) add to.a final concentration
of 25 ol eIy RED e g iy PR § S B e bl ood
Waisl ad]gedpipaicﬁml[l}»ty; @élcrt-blli’tsxﬁc@?bl oﬁﬂﬁil%ﬂlymdi,NhMiﬁfg@bﬁﬁ%d R?&oh?lnid@é;&ppﬂopplﬁi atg
we of a 96-we pol ypr opyl ene te. The 00 nd conmpound were m xe
and al | owsePTPRYli W@@b%ﬂm%m@x&aﬁmw@xysm[two jacay SRS falided to
t he LPS-prierndl; thiyLRe QPR or &R HehdisQughl y and i ncubated for a
further 30 ﬂI?TE?nnatug)géij%:. y96€[i L of 1EI_OIrSA aglgay b)ﬁl?f er was added to each well
and the plate centrifuged at 4C 1,200 rpmfor 10 m n Supernatant was
renoved d aspay, f - [ i i i

manuf act Sér]'er' S prco%11 6’8@ d%éggﬂdﬂ}? t%rgr%{/‘I %é rcé%q%l?{;@‘,_x%%e%ﬁ?% eggggggséwt.%dl C50s
wer e Gal corecatved thisd orgfottirés wilDExEptuentsor shbstivticus cAdsiayepeodenfiskbinetedand Lung

Function _BALb/cJ m ce are inmunized wth st andard i ni zation protocol .
Briof |y, TEcReE/dkelab) AFEY: akim 2t ho-Cortlkp oy S0 BUMRTPEXAT TN vg) 1 1
al um on_dayaiQxatd o xyVhe@oRy-€, tdneikychpllignaaeniid haRete sQllozed, (Néy1( 5%
on day 21 and 22. Animals receive 25 vehicle (p.0.) or a conpound of” the

i nvent i onhYd@0-agelkylamieo:)Ciatlkylenehiaxyngr @rcadgalky:Cisaligxy.unction is

eval uated on day 23 using the Buxco systemto neasure PenH in response to
an aerosol nethacholine challenge. Mce are then euthani zed and pl asnma
sanples collected at the end of the study.




Whil e the present invention has been described with reference to the
speci fic enbodi nents 30 thereof, it should be understood by those skilled
i n the arwotzhewo7e@si ous changes may be nade and equi val eoTEPRE/ 0S4
substituted without departing fromthe true spirit and scope of the

I nvention. In addition, many nDdlflcatlgns may be made to adapt a
particular situation, - 83 - material, conposition of matter, process,
process step or steps, to the objectlve spirit and scope of t he pr esent

i nvention such nodi

t i ons _are intend thin th cape ,of
the cl af M app“ékhe&@aﬂpﬁg?de%cao e n P08 S0SRRNN dp TS P B S Dound
of fornul é¢ twdf; tlﬁ’@e dr DuOinde FRAtHAGu A et ﬁbsﬂmenﬁ%aclﬂhd@iaﬁdidmﬂyeﬂ%ét&al |y
accept abl alts t reof , wherein is O or Rl is:
opti onal | o B HE HPYe; loe?ytmf‘dhﬂ] "thyls%@f’f‘i’ &fq@&yﬁwpomamhy nal | y
substi gut ﬁﬁu&%hﬁﬁﬁ%/ %eth&ﬂ%&ﬁﬁiﬁ?i ﬁﬁ}li‘éﬂneth%&yelﬁ?oﬁyshﬁrm@@{%)@ hyB?bx'yﬁmt
hydr ogen; 20al kyl car bonyl al kyl :~ or ai Koxycar bonylal kyl ; %4 and

R5 each Ihﬁd@@’éﬁﬂ@ﬁtbb@ TOKEPTOPRAYE @g@élwle@ﬂw@y , Gathydnedigny

11.  The compound according to any one of claims 1 to 10, wherein R' is phenyl
optionally substituted one, two or three times with a substituent or substituents each

10 independently selected from: fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; or cyclopropylmethoxy.

12.  The compound according to any one of claims 1 to 11, wherein R? is optionally

15 substituted phenyl.

13.  The compound according to any one of claims 1 to 12, wherein R? is is phenyl
optionally substituted one, two or three times with a substituent or substituents each
independently selected from: fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;

20 trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; or cyclopropylmethoxy.

14.  The compound according to any one of claims 1 to 13, wherein R? is phenyl
substituted once or twice with a substituent or substituents each independently selected from:

25 fluoro; chloro; methyl; methoxy; or nitrile.

15.  The compound according to any one of claims 1 to 14, wherein R? is phenyl

substituted once or twice with fluoro.

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



25Ra is: hydrogen; G _6al kyl; hydroxy-C _6al kyl; or WO

2010/ 072605PCT/ EP2009/ 067054 - 85 - C _6al koxy-CG _6al kyl ; or hydroxy

C _6al koxwe 2aio/Gadogy| . 2. The conpound of cl ai m 1pChere@dneTosd s 0. 3.
The conpound according to claiml or 2, wherein nis O. 4. The
conpound according to any one of clal 1to 3, wherein R3, R4, R5 and le
are hydrogen. 5. The conpound accordlné to any one of clains 1 to 4,
wherein RL is optionally substituted phenyl 6. The conpound accordi ng
to any one of clains 1 to 5, whafein Rl isP sesl substituted 15 one, two,
three or four times with a subst|ituept or Fubs ituents each independently
sel ected from halo; G _6aRkyl g _6&Kkoxy~ bal o-C _6al kyl ;

hal o- G _6al koxy; Cl1_6al kyl sul ; Cl_[|6al kyl sul fanyl ; O__6a|ky|su|f|nyl,
phenyl sul fonyl wherein the phs QOT. L i i optionally substituted with
Ci_6alkyl; nitrile; hydroxk;” G 6aIH?Icarc &yinocarbonyl; Cl_
6alkoxycarbonyl C _6al koxycar bg,

(@] 6a|ky|carbony| C _6al koxy; 20 hydroxycar..nyl'

hydr oxycar bonyl - G _6al koxy; Cl1_6al koxy-hydroxyCi 6a|koxy, Cl_

6al kyl am wboainbonyl - G _6alkoxy; Cl_6al koxy- Cl_6al koxy; hydroxy-C _6al koxy;
Cl1- 6a|ky|an1q£ q%mgg(ygxy G _6al kyl sul f ony-d _61al koxy; sul fonam do;

hydr oxy- C1_6al '6CYC | oal kyl - G _6al koxy; am no; am no-C _6al kyl ;

Cl_6al kenyl Ré,lR(gyR%nd ]RrBrepﬁnhdafpﬁhdenlntpmhydlnogm helb; eagaugyn,,clgamemzu nyl ;
i peri | - al k 2 6alkyl
E'yé’?é'xg éykag}lf)g]n%i% lg%‘P’k laﬁwﬂs(uﬁ?é@ &Y?S@gfa %351 geﬁﬁg%g?ﬂéfyaagl k§|
Cl_6al kofoéﬂ&l@@lMyﬁWh&@m%eél@énK’Vﬁonlgﬂ Ls@gu&i/ahl‘[}@ﬁmﬁﬁ&ﬁmﬂ@@i GiksAadiknd; Cl_

6al kyl am nocar bonyl ; C1_6al koxycar bonyl

Cl_6al ky| yfireroe ahkw@hrgapnﬁaa@apWbonycﬁkoama@qrmnaﬂ@xmarml@woxy,

o s RS aon A e BB Bl AR, BRO BB g2 oy, Lor

conpound mqulhogy,tadky&lmnodbom aldzbrhullﬁnlylalkcocyShydnbvqaa&ayh Rilsciydoghdryil
substlb ed one, .two, .three or .four ti i a substl uent _or

tines mn%g
subst i XD TP QT T OF BEQ g%acfefrb SHUESS Mg %’éll Gr: C1_6al koxy:
hal o- Ci 6 lngdeedlb Or fdl -6 2l Heptdhedfoky Baliky! sul f onyl ; Cl WO

2010/ 072605PCT/ EP2009/ 067054 - 86 - 6al kyl sul fanyl : G _6al kzlsulflnyl
phenyl sul f onyl eath-r éndﬁppmenﬁvi@nWOpGrqalkdh Glgallsaw bﬁlar%alm SplotGst ed wi t h

G 6a|ky| r Y/ ibal kyl carbonyl ; am nocarbonyl; G -
6a|koxycar]%% fﬁ g%ygﬁﬁ%§§§g£r onyl - G _6al koxy; hydroxycarbonyl ;

hydroxycarbonyl Cl- 6al koxy; C1 6a|ky|aninocarbony| C _6al koxy;

6 —caityr L ol VI bRy in R G ol ony

am no; ymmé%,Galkyl C _6al kenyl ; O__6a|kyny| nDrphollny

nnrphollnyl a _ 6a|ky|; piperazinyl; piperidinyloxy;

am nocar bonyl - G _6al koxy; G _6al koxyam no-C _6al kyl ;

hydr oxy- G 02t @i Cles bRiyer g 63k oxViAG A yﬁaﬁ'”l?agdka%a}ébfl CL-
6al kyl car bonyl am no- C bal kyl ami nocar bonyl

C _6al koxmd@ebmlly@ h@éﬂogyﬂ, ,ﬂu@cp clloros adayd; mﬁomm@&lryb@ﬁl}'ll n@ith@Gal kthbxy;

G _6a yI a : dro arbonyl -G 6 ni.trao r_two

ad] acl(%ﬁ i Srp]blg{oln%et C{IH rbm]e O gg%lor%mi:%ywénmgl an yul(f)ony[ methaneSulfe)myl

hal o- Ci 21@|3ﬂhy1h£ﬂl¢'ldyl?Kﬂueneﬁ;lfoiﬁ?l@nﬁ@lﬁpwéf}ﬁ aaﬁﬁwaﬁbomgl hetlRycaimydf claim 1
to 7, mhereln Rl is henyl substituted one, mg» three or four tines with a

subst i t UGREMBRYSTOBY FIcthSHY <coeaH; hysheperBentmghesyect ed 15 from fl uoro;
chl oro; bﬁa@ﬂﬁ?ﬂanh&ﬁ@rboﬁﬁhﬁﬂox %HMJ)Xyefﬁ%k?%ﬁro ?&th@k‘}y meTtH}JleftﬂnHQétﬁ)&S/t hyl

di fl uoronet hoxy; trif uorone¥ met hanésul f onyl”; met’hanesul f anyl

met hanes umﬁﬁhnlydsulfmyllmemé@m hmchykymﬁhylr hydsoxysthot:yéyelapnenybuoethtyon ginino; or
netho n I boXx r oxy.car gonyl met hoxy;
ot hy A HOoa BTl g AR AR R o Re

met hyl am methbhw&yy,l) N&hdﬁﬁylemuiommyll g didhﬁthylanhy@iﬁﬁhylnﬁhihﬂnﬁth&[) boc-

hydr oxyet h opr o Inethoxy, 1 NO; nitro; hol i nyl ;-

N, Ndi et h@}%’laﬁinﬁ%%L SRR RETHERYPO SR Y ez {ygroxyediyl-imimomethy

N- (:2- et heXymb il iohe TR b Iy RI%y ORISR etV e mméﬁﬁbwﬂmymyl

am nonet hyl ; bocam nonet hyl ; iret Hyl car boriyl am nongt hyl

N, N-di - (2- hydroxyethyl) anlnonethyl nDrphollnyInethyI

2- hydr oxy- 1- hydr oxynet hyl - et hyl ; nethylaninocarbonyl; 25 pi peri di nyl oxy;
tert-but oxycarbonyl net hyl ; N, N-di net hyl am nocar bonyl net hyl ; n-propyl;

i sopropyl; hydroxycarbonyl met hyl; hydroxypropoxy; or two adjacent
substituents may form net hyl enedi oxy, ethyl enedi oxy or
dlfluoronethylenedloxy 9 The conpound accordlng to ‘any one of clalns 1

. ~

1 . " 4 o ”~ -



5 di fl uoronet hoxy; nethanesul fonyl; nitrile; nethoxyethoxy; hydroxyethoxy;
hydr oxynmet hyl ; hydr oxyet hyl ; hydr oxypropoxy; nethyl enedi oxy; or

et hyl enedwoxy10/0726b5 The conpound according to any one ofPCtiER2ons/047059 10,
wherein Rl is phenyl optionally substituted one, two or three tinmes with a
substituent or substituents each 10 |nq§pendently selected from fluoro;
chl oro; brono; nethyl; ethyl; nethoxy; €thox trifluoronethyl;

di f | uor onlmpmﬂuyylow, tari- blgoxmmooxlmthydzwN—dlyxaﬂwiayrénmwﬂyhmmn@pwy| :

hydroxyeth r..cycla cQ n ordl to any
one. of ol Smersd Bt SRR IR RS froerestiann § e SRR REE iRty © 25
The conpomstyRe&tisdi, BiliyleOeHowy dirdeﬂtﬂfrométﬁylﬁﬁedloiyo 12, wherein R2 is |s
phenyl optionally substituted one, two or three tinmes with a substituent or
substituents each independently selected from fluoro; chloro; brono;

met hyl 5 etqiyl | THIELH Mnd SHRMYe toafly bhd & BaRQ rrétuhyé ,wlfékefnh RORONRY 'R%Md
nitrile; nﬁthox yet hoxy; hydroxyet hoxy; hydroxyneth i hydroxyet'hyl; or

cycloprop& N@@h@ﬁ%ﬁndﬂﬁmlshﬁ@bgﬁhb@@hﬂla@@@ﬂamN@OEthNMSQﬁQY falet@ins 1 to
13, wherei ben e uent or
subst it uefits " él aﬁ){X e%(ge y %3 e%gal‘?& )?JTO’EY%§Y Vgug 'Tsu"i’foﬁﬁl?%%é§ nmet hyl ;
met hoxy; mmhmqmmyLeng&SdoImglCpamﬁmyd according to any one of clains 1 to
14, wherein R2 is phenyl substituted once or twice with fluoro. - 88 -
wherein: pis fromO to 3; R6, R7, R8, RO and Rl each independently is:
hydr oggn; 2¢al OTheQ Ly hocofdi |ah§’2§1¥e of1d1Ak 06 ¢ 18 alHeVdin RNATORCIR® af@! koxy;
Cl_6al kyl syl f ony 1_6al kyl sul fanyl; Cl 6a1ky|su|f|nyl phenyl’sul f onyl
wher ei n tRe epﬂ@ﬁwpepdﬁmliyoh hydroggrt: ifiyaes: Fiyoy bednics indedmaihyh ctiyL: Badthayy;

nitrile;

aIkoxycar%onﬁ?éﬁkwﬁhhxhédH@ﬁ@%gpggggqg&ﬁ&%ggﬁygg L %%ﬁkggﬁ¥kw’
aIkylaninmﬁhmbmﬁmkﬁﬂkdmyynmﬂkbhyabkpxym,Myﬁmbpymykmﬁymyalkylaninoalkoxy;

al kyl sul f onyl al koxy; hydroxyal kyl; C3_6cycl oal kyl -G _ 10 6al koxy; am no;
am noal kyl; or nitro; or two adjacent substituents may forma Cl_

2al kyljenesli OXYTH cohiplo@ndhecdrlingyio @RE BhOKBElai AR 6 to 20, wiRRSHRREL Rha€psadent | y
is: halo, @ _6alkyl; G 6alkoxy; halo-GC _6al kyl; hal o- C1 6aikoxy

G _6al kyl BUICR@hpHepeadentyss: ihydrogars flugror Hfomy hiseim ety LatlnaBoxRBOsy:n at

| east t r

accor di ng ToR P Mo Tn LR (T RO MR MR on uGRTRRUAR,

i ndependemtdryxyicthyl; oy dyadgeopylinkthoxy; chl oro; brono; iodo; nethyl; ethyl;
met hoxy; ethoxy; 20 trifluoronethyl; difluoromethoxy; trifluoromethoxy;
met hanesul f onyl ; net hanesul fanyl; net hanesul finyl; tol uenesul fonyl;
nitribhe; awetyllc @FipdcRIdORNg toABY BRXYTAiRENY ko 2 IeiHexy RARDRY laret hoxy;
car boxy; hydroxycar bonyl net hoxy; nethyl am nocar bonyl net hoxy; nethoxyet hoxy;
hydroxyet%%&%?nnethylaninoethoxy; met hanesul f onyl propyl oxy; hydroxynet hyl ;
hydr oxyet hyl ; cycl opropyl net hoxy; am no; or 25 nitro; norpholinyl;

N, N—dlnethylanlnocarbonylnethoxy, boc- pi perazinyl; N-(2-

met hoxyet Byl ) - Nearenippluadriasondistgy lany b cilares he a?d, mdwetimRf is: mydrogamet hy|

bocam nongt hy ylcarbonylanlnonethyl

N, N- di - ( 220y d)rrgma@'t hyl ) - ami normet hyl ; ror phol i nyl net hyl ;

2- hydnpexy- 1- hydroxynethyl et hyl ; nethylaninocarbonyl; WO
2010/072605PCT/EP2009/0 7054 - 89 - pi peri di nyl oxy; . :

t ert - but oXycar By ?woﬁql%taﬁﬁié%%/‘i’faﬁﬁl%ég %%wh?&%f is: Ryqspaspy | ;
|sopropyIHm@mgg@%Mpgkﬁ@pﬁkgghgkhmnmygroxypropoxy, or two adj acent
substituents nay form et hyl enedi oxy; et hyl enedi oxy or
dlfluoronethylenedloxy 5 19. The conpound according to any one of clains 16

to 18, mh e end hal o;
G _6al kyI n%@e‘i?“@%“nﬁ Co%gatgql“fg’?e gfﬁchﬁlhlg gﬁ 90 e!ré{n kel %%ﬁ’l?gigs ul fonyl :
nitriBe; la;idmgeyial-hy)dqyxy-bmdxyz;)@ymbﬂqos&}yethai}kyngzdfdxgreyﬂya,l dmyg/loplhpyzlmﬂwal kyl ; or
C3_6cycl oal kyl -G _6al koxy. 10 20. The conpound according to any one of
claims 16 to 19 wherein R6, R7, R8, R9 and Rl each independently is:

hydr ogen; 24 | uorigs co%lf]bb@ﬁ(?acc@fd%g’to ahPERs ofMBRAiY 16 t@@fb)@’heréﬁ?? XY oret hoxy;
trifluoronethyl; | uor onmet hoxy; Tmethanesul fonyl; nitrile; nethoxyethoxy;
hydr oxyet hoxy; hydroxynethyl hydr oxyet hyl ; or cycl opropyl net hoxy. 15

21. The conpound according to any one of claims 16 to 20, wherein R6, R7,
R8, R9 and



R1 each i ndependently is: hydrogen; fluoro; chloro; brono; nmethyl; ethyl;
met hoxy; ethoxy; trifluoronethyl; difluoronethoxy; nitrile; nmethoxyethoxy;
hydr oxyetwoxyio/d1ga@soxynet hyl ; hydroxyet hyl ; or cycl opr opgirmPeévonyg705£0

22. The conpound according to any one of clains 16 to 21, wherein R7 and Rl
are hydrogen. 23.The conpound accordin of.0 any one of clainms 16 to 22,
wherein R6 is: hydrogen; halo; or nethyl. 25 24. The conﬂound according to
any one o0%7.cl allrscotgotiad &Bordiwreeto @y oRBofi daimhy Al t@Yenvheran Roxyhalhal o; net hyl ;
or difluoragpethoxy. 25. The compound according to any one of clainms 16

Ernedtoe. e y Foxy- et h

to 24, whiré t hoxy; 30 hydrogen; 2-hydroxy-ethoxy;

2- met hoxy- et hoxy; 1-hydroxy-ethyl; or cyclopropylnethyl. WO

2010/ 072605PCT/ EP2009/ 067054 - 90 - . 27. The coppaound accordi ng to any one
of clai ms2%6 t CXSMARKRG e Ghairalf. herin id gomgoun 1§|%§Lflqmw§ar%1. 28. The
conpourd of claim 16, wherein said conpound is of fornmula Il 5 wherein

R6, R8, RO and Rl1l are as recited in claim116. 29. A pharnaceuti cal
ﬂ Iy(scceptable carrier; and
X0 28. 30. A nethod for
nistering to a subject in
pef according to any one of
claims 1 to 28. 15 31. A net or trlpating a pain condition selected
frominflammatory pain, surgiX gral pain, dental pain
premenstrual pain, centralRpain] pain due nurgfh m grai ne or cluster
headaches, nerve injury, neuritgs, neural ﬂ i soni ng, ischemc injury,
interstitial cystitis, cancer pain, viral, Pdrasiticgor bacterial
infection, post-traunatic injury, or pain 20 associated with irritable
bowel syndhema R'sBi.R gad Rodre aniseitest ingladidtni stering to a subject in need
thereof an effective anmount of a conpound according to any one of clains 1
to 28. 32. A nmethod for treating a respiratory disorder selected from
chronic obstru tLve pulnnpar dLsorder.ﬁCOPD), ast hma, and bronchospasm
sai d net hod co%ﬁ fOjaRe sl CREMPHISR TG % a subj ect in need thereof an
ef fectipve amount ofap corppaHRdeas@ny déddptabe canyr,eng of claim 1 to 28. -

91 - 33. Anethod for treating diabetes, said nethod conprising
admi ni stering to a (8ubj écompauiibagoidierteany are efffams il ve2&nmount of accordi ng
to any one of clainms 1 to 28. 34. Conpound according to any one of the

clainse 1 to 28 for use in the treatnent of an 5 inflammtory di sorder.
35. The i nMent i dAmetisddesiceatipe drthetisesaid afetwd comprising administering to a subject in

need thereof an effective amount of a compound according to any one of claims 1 to 28.

15
31. A method for treating a pain condition selected from inflammatory pain, surgical pain,
visceral pain, dental pain, premenstrual pain, central pain, pain due to burns, migraine or
cluster headaches, nerve injury, neuritis, neuralgias, poisoning, ischemic injury, interstitial
cystitis, cancer pain, viral, parasitic or bacterial infection, post-traumatic injury, or pain

20 associated with irritable bowel syndrome, said method comprising administering to a subject

in need thereof an effective amount of a compound according to any one of claims 1 to 28.

32. A method for treating a respiratory disorder selected from chronic obstructive
pulmonary disorder (COPD), asthma, and bronchospasm, said method comprising
25 administering to a subject in need thereof an effective amount of a compound according to

any one of claims 1 to 28.



WO 2010/072605 PCT/EP2009/067054

-91 -
33. A method for treating diabetes, said method comprising administering to a subject in

need thereof an effective amount of according to any one of claims 1 to 28.

34.  Compound according to any one ofthe claims 1 to 28 for use in the treatment of an

inflammatory disorder.

35. The invention as described herein above.



