WD 2010/ 072647PCT/ EP2009/ 067404 DI HYDROPYRI DONE AM DES AS P2X7 MODULATORS
This invention pertains to conpounds useful for treatnent of diseases
associ at esownton7B2AX purinergic receptors, and nore part PCUIERRO0P/06THOP2XT
nodul ators usabl e for treatnent of autoi nmune and inflammatory di seases. 5
P2X purinergic receptors are ATP-activiated ionotropic receptors having
seven subtypes. The P2X7 receptor subtype (al so known as the P2Z receptor)
is a ligand-gated ion channel found on mast cells, peripheral nacrophages,
| ynphocytes, erythrocytes, fibroblasts and epi dermal | angerhans cells.
Activation of P2X7 receptor on such imune systemcells results in rel ease
of interleukin-lbeta. (Solle et al., J. Biol. Chemstry 276, 125-132,
(2001)). 10 The P2X7 receptor is also found on mcroglia, Schwann cells and
astrocytes w t hi n THENARROPYRIDEOND AMBEYES &% R2DoMODULADORS s et al ., Br.
J. Pharmacol . 151, 571-579 (2007)). Antagonists of P2X7 have been showned
to block P2X7-nmedi ated IL-1beta rel ease and P2X7-nedi ated cation fl ux

( St okes eThialnventRm peﬂtamE’lftﬁcEdmmhds Usé 8] fB8RaB&At (200BYs.asddemedlveidkiP2¥g t he

P2X7 receptor show a | ac i nfl ory. and euro h|c h rs S|tivity
to 15 necP4HICEAT AR ﬁ%‘?fe Bi‘mﬁ@gﬁa 7§8Pﬂiuq%tf’fs 163%5“}‘? At O 386 396

(20095)). ggﬁﬁmhﬁegﬁygﬁgﬁhhﬁﬁ§qu fehave a role in |nflannatory responses

(Ferrari et al. . I'mmunol . 176, 3877-3883 (2006)) and in the onset and
per si sPenk&X nnrlmle FICEP B ae 6NBW@Fléla@ﬂ iGgIotropig recPhiQF I BIg. se@tl sutrllye¢s 319,
1376- 138 %Q}J f ility
in the t?g}é%nentl)e%?pt%ﬁ;ﬂg&gé Bl ggv‘h*sﬁﬁgﬁ%% 5 rcﬁi {g?) ﬁndé‘i

ost eoar t hfouhd sp mastmellammheadl Inmrcgjphag]beﬂmphdsdyms astﬁll’nmtes cﬁhmhﬂws mtolst ructive

pul nonary dis i rwa h r-re i veness pti c shock,

Ol omar al oA e £ B eSO o SdaSeD Gl A SRS NG SIS i sease.
P2X7 nmoduleatiRris rdi@¥e of BeeriegkinS 8btd! (SHRE cttdl eAtBBNELOhisPRRTG, 12723 uHo0g))Chr oni €
pai n, neuropathic pain, and pain associ at ed i nf| ammatory processes and

degendPat ThePBehurenters alsc:z@wﬁ@nélﬁlpr@gh@@@hwwgqeys anhasEacytey wislippsunds t hat
act as nogdyl raitﬂ%kg) ?fs¥s?e%ﬁ( %&gl ?Joﬁenéé?% ughi 9%@%9&9“15%@7@579“@% JE eceptor,

as well as a nee treating diseases, conditions
di sor der sAnwgomastedf mxmxe b?é‘r&shpwascémbloqk\m% -madig@tl llsfl bets retldms endheeds as

15t 5P B FRRDHAYE A M iy
t her eof , %thla ‘P2X7irSccPtoR l’shélw a mk (3 1n@1aﬁ1|ina10ry Bﬂd héhroﬁliﬂilb ﬁﬂ%rsleﬁglﬁwl%sﬁol tut ed
aryl . ontionally substituted heteroaryl: of sdammniyl; 0% 15 optionally
substl @ut@ﬁChéPS?F‘ d the stimuli (Chessell ¢ azn 386 396 ( ).
believed to have a role in inflammatory responses (Ferrari et al., J. Immunol. 176, 3877-3883
(2006)) and in the onset and persistence of chronic pain (Honore et al., J. Pharmacol. Ex.
Ther. 319, 1376-1385 (2006D)).
Modulators of the P2X7 receptor thus may have utility in the treatment of disease states such
20  as rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic
obstructive pulmonary disease, airways hyper-responsiveness, septic shock,
glomerulonephritis, irritable bowel disease, diabetes and Crohn's disease. P2X7 modulators
may also be useful for treatment of pain, including chronic pain, neuropathic pain, and pain
associated inflammatory processes and degenerative conditions.
25 There is accordingly a need for compounds that act as modulators of P2X receptors,
including antagonists of 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:



optionally substituted heteroaryl; C3_6cycloal kyl; or C3_6 branched al kyl;
and 15R3, R4 and R5 each independently is: hydrogen; or G _6al kyl. The

i nvent i orwal2ew/qe@vi des and pharmaceuti cal conpositi onsPCOMPRIi0nTI04 he
conmpounds, nethods of using the conpounds, and nethods of preparing the
conmpounds. 20 Definitions Unless otherwise stated, the follow ng terns
used in this Application, including the specification and clains, have the
definitions given below It nust be poted Oas used in the

specification and the appended cl ai ng, the sipgular fornms "a", "an," and
"the" include plural referentsrunle thm coptext clearly dictates
ot herwi se. 25 "Agonist" refers to cofpound that enhances the activity of

anot her conpound or receptor sitegs" Ayl " aps the nonoval ent |inear or
branched saturated hydrocarbon noiety, cNSiSRI ng solely of carbon and
hydr ogen atons, having fromone to twelve carbon atons. "Lower alkyl"

ref ers t oorgthamhdcglitigtlpagrepfableneltttbersofy carbon atons, i.e. G -C6al kyl .
Exanpl es oEl al kyl WD 2010/ 072647PCT/ EP2009/ 067404 - 3 - groups incl ude,
but are ndtF'nited to, nethyl, ethyl, propyl, isopropyl, isobutyl,
sec-butyl, terhibebyl: pentyl, n-hexyl, octyl, dodecyl, and the |ike.

"Al kenyl " nmeans_a |inear nonoval ent hydrocarbon radical of two to six
carbondat ons dt 3@ Brlanched nonoval ent hydrocarbon radi cal of three to six
carbon atons, gogtaining at |east 5 one double bond, e.g., ethenyl,
propenyl, and the |like. "Al kynyl" nmeans a |inear nonoval ent hydrocarbon
radi cal of two to giptogalybobstamtodsrybr a branched nonoval ent hydrocar bon
radical of three to_six . carbaon a containing at |east one triple bond,
e.g., ethynyl, pr opoypﬁﬁ?%lg'gﬁ%q{uﬁgéF?qgf@?ryﬁﬂfkyl ene" neans a |inear saturated
di val ent hydrocar badatastygal of one to six carbon atons 10 or a branched
saturated dival gnt hydrocarbon radical of three to six carbon atons, e.g.,
met hyllgne, et hl§lllé3ne, 2, 2-di et hyl et hyl ene, propyl ene, 2-nmethyl propyl ene,
butyl ene, pentyl engigiditdigsiik@aryl; ~A koxy” and "al kyl oxy”, which may be
used interchangeably, nmean a noiety of the formula -OR, wherein Ris an

al kyl noi ety as defdptietkllysubitutcdEhetaobys of al koxy noieties include, 15 but
are not limted to, th . ethoxy, isopropoxy, and the |ike.

" Al koxyal kyl " neansC%E}F%cl())% l’cbrf the fornmula Ra-O Rb-, where Ra is al kyl and
Rb is al kyl ene as defsibnedhéealeyin.andExenpl ary al koxyal kyl groups include, by
way of exanple,; 24 t hoxyet hyl , 3-net hoxypropyl, 1-nethyl-2-nmethoxyethyl,
15 ( 2- Kt hoxyet iy FS aad Rnﬁcﬁw&l}a?%gmlx Sand

1- (2- met hoxyet hyl ) -3apgbherypropyl . 20 "Al kyl carbonyl™ means a noiety of
the formula -R -R', 'where R is oxo and R' is al kyl as defined herein.

"Al kyl sul fonyl " nednsaliyhoi ety of the fornula -R -R', where R is -SO2- and

R' is alk i 21 el " Al-kyl ] | . ) | gty of
the for rru'rlzll;le fﬁ%n?@-a&?%r E&reg aﬁ%glrlae ﬁﬂtlgﬁgﬁﬁbﬁﬁﬁ%&%ﬁbgﬂ?gﬁCg%fgg %ﬁd R' is
al kyl as mefhbdree b@pehaconipdundg amk@antods efpirgtayingthetdompbaidsul a - NRR  wherein
R and ﬁ §agh .1 ndependently is hyrdogen or al kyl as defined herein. "Am no
t hus PRcl 1o | kyl ami no (where one of Rand R is alkyl and the other is
hydr ogen) UamRsh othliraid taadll the fEIMaRE tdindgkdmn (A4 BpPiRtahodlikdthding Mekoxyam no”
nmeans a noiety of the formula -NREOR wherein Ris hydrogen or alkyl and 30
R is al kmeciﬁgatqungi@@im@héymthe definitions given below. It must be noted that, as used in

€% o
a

the specification and the appended claims, the singular forms “a”, “an,” and “the” include
plural referents unless the context clearly dictates otherwise.

25 “Agonist” refers to a compound that enhances the activity of another compound or receptor
site.
“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety, consisting
solely of carbon and hydrogen atoms, having from one to twelve carbon atoms. “Lower

alkyl” refers to an alkyl group of one to six carbon atoms, i.e. C1-Cgalkyl. Examples of alkyl



"Al kyl sul fanyl" means a noiety of the fornula -SR wherein Ris al kyl as
defined herein. "Am noal kyl" neans a group -R-R wherein R is amno and R

i s al kyl eme 2an/deds7ned herein. "Am noal kyl " i ncl udes amPaDmEPRIVYI067404
am noet hyl, 1-am nopropyl, 2-am nopropyl, and the WD
2010/072647PCT/EP2009/067404 - 4 - like, The am no noiety of "am noal kyl"

may be substituted once or twice with a?k to provide "al kyl am noal kyl "
and "di al gphesinelodd, kyt are netdpaitadi to ghgthyl, ﬁhk@pmmh@apﬂopyl'; isphuty luskesbutyl,

met hyl am n yl .. et hyl am noet hy| hyl am nopropyl, ethyl am noethyl and
the Ii ke.te&%‘%li?quw%ﬁnﬁ%%‘lygﬁFtyg%ﬂr@%’c&hé‘ggﬁ‘ue@?hy| ani nonet hyl ,
di net hyl ammegﬂ hyitansa ltﬁhﬂﬁhdindvalla‘hﬂgildfdmﬁbbn rddi¢ue bhiyslo-tbls Bt dayloartanaedriay |, and

the like. noal koxy ans a group -OR-R wherein R is am no_and Ris
al kyl ene ‘%@n@'@@ m?eavarylevé%roca’rmwﬂ@a o i &ﬁ%e&rﬁ%%tﬂes HORBIERGAdFast he

fornul § - O GABIRMIGT iRy Bropkdllardlf e 1 5 hydrogen or alkyl. 10

"Am nocar bonyl oxyal kyl car banyl al kyl " neans a group of the fornula

- R- O C( 0) “Alkray* mﬂmraéimalﬂnbrwvalenyh}@mam@d rgdical Rf tveeio 31X qrdeperteianetay i s

hydr ogen .qr f the
for rruI a %@ﬁgﬂmﬁ%‘%ﬁk %garﬁﬁl%flﬁal ofﬁtl#éé(&}@u? ato]%‘l;%%gtaglé% oGS erein.
15 Antagmnmepktmeden§eﬂgm&l@ﬁﬁpﬁﬂnduhhahhﬂlnlnlshes or prevents the action

of anot heg qund or recep t or noval en clic
o ot | ¢ HyGYBR Do et LT Gy g Do GG CHORG 0 1 FEpes foms
aromatipC i NGanchbe saﬁfﬁlﬁ{ed%@%‘[ R Q8L ARhdieN ) thteStaRSt dabnatoas cdef | ned
herein. Exanples of aryl noieties include, but are not limted to, phenyl,

napht hyl , mpﬂhéhameﬁw%ne ézrdfmﬂbylethyllene iDFRIYIFYE,, 2-petyhiremyjdne. butyiersy | |

oxydi phe % QﬁQM fret hyl enedi phenyl, am nodi phenyl, dlphenylsulfidyl,
dlphenyl nyf henyllsopropylidenyl, benzodioxanyl, benzof uranyl ,
benzod|oxyﬁmbxyhmddewpawyhmuhem%dmamemymmdhmg@mhanwamayknmyofﬂmibnnMa

benzopi per adi n enzo ra2|n r oI| nzanpr | | nyl,

ot by ened xS A SRa BRE B BRGHGT o nh G TR T ORI e

parti akl yohwely 00 ek o, ARt NS Isbﬁ‘bﬁ&lfy, amehzé bei ng optionally

substituted Aryl al kyl" and ralk Wﬁg be, used i nterchangeably,
0

nean a radﬂéaﬁmﬁarenWWéﬁ@“R@Y@§ﬂ§Hb%WH?Reﬁe4g? raRaisRbkyl andR éryl group

as define h Vi ,

3- (3-chl o@g%ﬁ‘éeﬁdi o ?C%lee'{?%@ %8%?@?15 R ﬁ%’ﬁg‘ %fi&%g%g@%deegg%%g@% %97 al kyl |
30 AryIgmmhomymnmebm@ﬂmxgnqmp bﬁmﬂ@bzmmnmnbemysmgz&nmmnwammya-|s aryl as
defi ned herﬁk ryl ﬁ)iyl2 nq %Q of the formula -0-R wherein R |s
aryl as d&f ﬂ@ﬂ”ﬂ@?é?‘ (ﬂ?% 5 HRYPOR oup of the formula -0-R R
wher epp RAlgylghrkyh@n@cand Iﬁhetys)fafeyfonﬁ@adehmeelzhblemelmoxo AR is alkyl as
2010/072647PCT/EP2009/067404 - 5 - "Cyanoal kyl" " means a noiety of the
fornula.-@@h¥@ ¢iere R is al kylene as defined herein and R' is cyano or
nitrile. 1519?&n§)"'me é%uﬁr BRMRL YRR I@’akur\%é%QRCi%r g@?-ya’(.l:lldll@ 15@!kgfe)é
con5|st|ng of non icyclic rings. Cycloal kyl can optionally

subst i t ut édingd héremne or nore substituents, 5 wherein each substituent is

i ndependent dr al k hal ) gal kyl
ettt Rl A s B R B 8% e B B s B e
Exanphes @fSonMQRWKyMkmeekﬁﬁaimﬁ@hude but are not linmted to,

cycl oprop cycl obut yl, pen y cycl ohexyl , ¢ycl oh y and the
like, i nc‘?/fﬁainﬁgneﬁa? %mvwo{tﬁggq Rd@ﬁiﬂ%ﬁ Ryed R Reshdy epeelﬁeﬂw kyl al kyl "

means a npir@8otnQfk a]tkpﬁasfd%ﬁﬁw Rercilt ﬁmno"!’ﬁ@sr Rclded %11@13!&5{11@ Oﬂle@@gne%f R $ndlo

cycl oal kyl” as” definéed herein. "Heteroal kyl" nmeans an al k radi cal as
def i ned h%rewﬂqvh@¥@ﬁnﬂ©heIDﬂMEﬂﬁwndhd@%WhWﬁM@@@wﬁaR@m%RhQWQOﬁeéhﬂrepIaced

with a su " e f
ﬁ%_m@%ﬁ*&%WM@M%@%WQMQQQQM@ﬂW%
underSOanﬂhmgmyhakmﬁheimmmnI of attachnent of t he heteroal kyl radical |s

t hr ough rbo on1 wher ei n s 1 cycl oal kyl
or cycl oalbYIaH TR diowes ke ‘Pﬂﬁ‘?ﬂeg ?na'?fw@ﬁ%asoclqge?d B§feiogen,
acyl, al kydAmineXiklOaldsd a El%ﬁp CY R Qablew R 1§¥1¥1moehﬂg R @Ilkyféné 8s & finkd hérdin,
hydrogen al kyl .~ cycl oal or cycloal kyl al kyl, and when n is 1 or 2, Rd
is al kyl, Perpmpelkylkyncludﬁyémwm@ﬁwélanynoet% IngmingpippEin? weNNGPBeTYAIRG theni no, or

dialkylanlno Representati ve exanpl es include, but are not limted to,
2- hydr oxyet hyl , 3-hydroxypropyl, 2-hydroxy-1-



20 hydroxynet hyl et hyl, 2, 3-di hydroxypropyl, 1-hydroxynethyl ethyl,

3- hydroxybutyl, 2,3- dihydroxybutyl, 2-hydroxy-1-nethyl propyl,

2- am noetWol2p1037a687 nopr opyl , 2- net hyl sul fonyl et hyl , ampPoosrRdoonyinet hyl
am nosul fonyl et hyl, am nosul f onyl propyl, nethyl am nosul f onyl net hyl,

met hyl am nosul f onyl et hyl , nethylanlnosuifonylpropyl and the like. 25
"Heteroaryl" neans a nnnocycllc or bicyclic radical of 5 to 12 ring atons
havi ng at likee dldte apneo mostef "emioatkyt onaydbariuhsfitané oncomy twise withradleyl ta ng

het er oat ons ted. from,N, .Q t he.yemaini ng ri at o ei ng C,
wth ne dRens sfEHENng Rk eng nueBh it SORE'DY BB "Pad ca
will be mmclaaem@thﬂbmmommm nidieylh@ine by, yiethylangnofypyectiopimdoathyand
substltut s def] ned her ei n. ampl es of heter i eties include, but
are not | Fhiked gl et rfaPhEgesgﬁﬁg@Wm%nqwqoé%thy amigeAG yI,

I soxazgl yghme%ﬂ}'leﬁ%ﬁé)ﬁﬂ)pyl'ﬁ%@hﬁ@@%ﬁh&lmﬁfﬁﬁ%y@%ﬁhﬂe likehi adi azol yl', pyrazinyl,
t hi enyl, benzothleny t hi ophienyl, “f ur anyl pyranyl, pyridyl, grrolyl

pyr azol yI Arplylpialkbuylmeaqw guiupnYR; R'wd@qam RoIS|anyrllo aﬂdeﬂqzscaﬂlwrlqnle as de
benzothlgg benzot hi opyranyl, benzi m dazol yl, benzooxazolyl,

benzooxa azol yI benzot hi azolyl, WD 2010/ 072647PCT/ EP2009/ 067404 - 6 -
benzot hi a‘d&lﬁgl@ﬁlﬁmylahﬁmrupyahalayrhqiety o flthle Ybrmuls NRIBOb-RI whdrein &zielalkly] atdR'agi nyl ,
quinoxaliqxf, Buri@& , qui nazolinyl, quinolizinyl, naphthyridinyl,
pteridiny TP BR26VYI , azepinyl, diazepinyl, acridinyl and the Iike,

i ncl Udt)n9“%fnbbﬁrb$d§rld%§z@|ﬂ<?9%aéa@@hn%#&lkﬂakﬂeﬁﬁsa # 69611e f&afih ROLEEAL | Y
substituted Fbteroa&iyalky het er oar means a gﬂpup of the

formul a -RRIR" witvagie Rnis pkyleng pnd/ReRé emhdndzpewnﬂwéwdmgym opalkyep dadrpdher ei n.

Fbteroar%ggﬂlfonyl means a group of the fornmula -S02-R wherein Ris
het er oaryl as” defi ned herein. "Het er oaryl oxy" neans a group of the
formul a -'ARymhdk@iyi nikansa pretip obée fornada deRiRetheidin Rak elkgplene and R' s

"Het er oar a| kyl oxy" group of the formula -0-R-R" whereln R is

al kyl ene %LH%’L‘*S %f@nﬁngf“%r%‘ar yl as defined herein. The terns "hal 0"

" hal ogen”«gfighonii@l fetes to AMnGIduABIhaPEMAFSEs bPHRUSTIAING a8tInYof ahSther to a

substituent fluoro, chloro, bronpo, or iodo. 15 "Hal oal kyl" neans al kyl as

defi ned h%ﬁ@ﬁﬁnﬁﬁrﬁﬁﬂﬁwﬁﬁﬁe or nore hydrogen has been replaced with same or

di fferent 13,
yI %Jg_sa_ , %gég%%yggé dﬁf?@hgﬁq Eyd&&%{%ﬂ?nm%g‘%&kqsugg?&?ﬁ%no HHEC

perfl uoroa ans a noi ety of
t he f or mutriayelCRromitermign TReiasyl grdval oaabkyptlomllgsqbsamtecdeaﬁ |dnﬁ1¢bdﬁercem n. An

exenpl ary_hal is difl t hox 20." He C m . no" ns a
oatur a edEr R AT e R e R PO B RS R R an  ne
r emai noNoflidrevey] ah@owg1, ﬁ)@[ﬁtﬁﬂeﬁﬂ @dul%hblﬁﬂﬁycﬁlﬁlﬁﬁpl blpﬁatﬁrmuﬁbn/ehlphe@ﬁns a
nonoval ent sat ur at ed consl s Ség?Of one to three rin

i ncor por adMiRgdighenyl. %enﬂﬁulﬁwle@lﬂéﬁnﬂ nyhediphenRisorEoryidayb eméoémxmhr ogen,
OXygen or pbbHin g b-er&%df&% st %ea{z%gydanw DG ORY: n@@ b@ﬁdx@ﬂ%ﬂyﬁ (},%H&me&%%@not

defined herein. anpl es erocycly eties inc

limted tbﬁnquper@myll hﬁnsomdlﬂmwbbelmowmmﬂmyll memwbac@zxmbnyl

honopi per n Z€e roli idin .1 m dazol i
e R S e A P e i T
isoxazsl|mﬁmyMnmﬁQBQQQMMﬁwﬂ thlazolldlnyl |soth|azolidinyl

qui nucl i dj ny ui nol i i soqui n nzi m dazol y

t hi adi azovwlaHWﬂy%nd @éﬁ%ﬁl s Ry ﬁwed I%féwgaégfal?lwm%ﬂnmdweh PR y I |

tetrahydrgf Mraﬂlalkyl%ge gfo*ax%@nyrsaaaya 1#&%@%%&%&% g., PRRIRERNQICh By |
t hi anor phol 1 nyl sul f oxi de, thianorp I'sul fone, dihydroqui nolinyl,

d|hydr|sO@ﬂMﬁbPMNWkﬂbié%@aﬂ&ubﬁmuﬂhéHnﬁyymﬂﬂEkmah@dhksmqﬁﬁmnpkhyﬁ and t he
like. 1%%’ 072647PCT/ EP2009/ 067404 - 7 - "Heterocyclylal kyl" nmeans a

noi ety of ‘ormula -R-R wherein Ris alkylene and R is heterocyclyl as
defi néd hexmlisnlfonyHatcanocyroly bdtky formadnsOa-Riehetin R)fs dryies tofimadlhareifOR wher ei n

Ris heter clyl as define re| Het erocycl yl a] koxy" means a noiety
of the-f ortialoay) BRAR ST @l he e apkl§flwé‘ﬁ@1%ﬁd¥ Visdl Ee?%heawuw as
defined he{gidioxy %@wsyg%wéﬁf[he ﬂ%ﬂﬁ -8-RIN i herdh Rtlb@mfvfehmcﬁm%mer ein R
IS hydroogalkyl as defined herein. "Hydr oxyal kyl ami no" means a noi ety

of the fo#afilcdheRR- R wherein R is hydrogen or alkyl 10 and R is
hydr oxyal kyl as defi ned herein.



"Hydr oxyal kyl am noal kyl " neans a noiety of the formula -R NR -R' wherein R
is al kylene, R is hydrogen or alkyl, and R' is hydroxyal kyl as defined
herei n. "Wpdnoxyearbonyl al kyl " or "carboxyal kyl " nmeans a&cCgmra@oob74vhe
formula -R-(CO)-OH where R is al kylene as defined herein. 15

"Hydr oxyal kyl oxycar bonyl al kyl " or "hydfggyalkoxycarbonylalkyl" nmeans a
group of the fornmula -R- C(0)-0-R- OH wherein each Ris al kyl ene and nay be
the sanme ‘diyadpdlkgt &nteans'Hydetxgfahkiprulre®isRanhatd®yl is pliyeng aadefided i ned
herein, substit ed with o or nore, preferably one, two or three hydroxy
groups, pW%9n88§ tﬁﬁ@”?%8“¥§ﬁ% carbon atom does not carry nore than one
Eygr oxy g‘r(ﬁyd:lp)all@e’ﬁﬂhgﬁﬁratr@dﬂﬁvieleﬁ)@fniﬁiéﬁﬁcarHS’tfclycldﬁnobtchogﬁlalﬂgQifnhdn:m bed to, 20
ydr oxynet hyl , 2 y roxyet y pr.o 3- hy roxypropy

1- ( hydr oxyirstlisyings 2Cylealky) o elagﬂnaﬁzﬁ &Swgﬂ oner FAEF BPyHHES:

4- hy dr exyRidntin.cadh stibGithoH FOMY QFeABNL h?amkaycgwyamox!yman@w&wy R

2, 3-di hydr oxybutyl, 3, 4-di hyd roxy u?y

2- (hydr ox@nmdﬂwl%mleoJrgrdin@b@sl@nmpymnleswﬂmexlyewpkﬁaalbymdlcménEXaanldgﬁccbfoal kyl

noi ety as 2 nms in the
cycloalky ﬁmgquwﬂ%e§hﬂg4én ?égpgﬂﬁ i} CkWy C aogtg¥9§§@%ﬁﬁﬁ

Repr esent afciohexydxarfhestyl, and thd elke bnktludmgpmﬁlly mﬂmmeaﬂed derivatives Saereodr

4- hydr oxy; c ohe .,and the |ik ei do" a gr . of the
formul o el calo i Recuorerty Shihe RemaRg Rk S R A LNEBREIGRT S

hydr oggn ﬁﬁkﬁhgygsdéﬁaaigggganate means a group of the fornula
-0 C(0) - wherein R and R' each |ndependently i s hydrogen or al kyl.

" Car boxy" "Hrteraalkl" gregugpanpilkyl riadi¢ad psrilgfned herginoyhappin ongytwo or three hydrogen

?83%?226%@%@%9@%3?&2?%&@1 o Pt ORI 0 ~oRRTROR 80 E&gﬁ%gén or

al kyl . Gpﬂ ORAAINR/RS ubd PS([(DLledd'Whem'relﬂ ausmiegelr ﬁoas(h@cﬂ)a\mﬂoﬂle\mndérsfaahyg

henyl " "
eyl " rrehERFg! o et RO b erdlial BEIFE S BrS dha corPrapey R i
subst it Utl%dird)géﬂezil@ﬂdﬂz@l lcyclWAIK, SNSclolkyRudy1; w%ﬁll%“ldféﬂh%peﬂd&ﬁ?'bﬁ&icﬁ one or

two substituents Sel ected fron1a|ky| cycloalk cl oal k

het er oal k§ther hydengenyasy ik glkyl. prealenlkyhi qrrczz;cl%%lﬂléfy ﬁ%wgszryn isg), %oks)fhydaqﬁeﬁo
| | | | h ,
et er ol T SIS EEL A ] S0 TIALOR Y iy BB

phenyl al kgycloalley{aOR1RNh)ine GQHRMMemeoaikylsmmh orrrhd@ﬁamfnoorﬁe@rdsmt&wel? and R

are 10 i ndependen ro yl .. and

cycl oal kyf*® 8|“b°g‘ﬂ‘%y@a/t %‘?"E{ %ﬂ?ﬁ’ 501}3"15 ﬁvﬁaﬁﬁv%m%pﬁ %j%yéy"i‘h 1 ooNRaRb
(whereon h r@@nidﬁy@@ﬂﬂ 1.8 Q@iRydrdxgpRpyIR1 - xRnc @l Rty depaiasksBldy), 2fRedr ogen or
al kyl, an ar e, |ndependentlg of each ot her, hydrogen al kyl ,
cycl oal ky@lhy@9€f®é}{1k2yh%f]rrk’§5{ L-msstRopYr Z-préiegthl RyAmynorsep¥lein pref err ed

opt i onal M§ﬂ¥ f

"heterocf%ﬁgikh y lé%nm E%h?nﬁg@g%M%%mggﬁﬁhﬁﬁﬁg&ﬂ%g§?B¥32R%&Fan]no and
al kyl sul fmn@lbflarrmnselfm}@hethyledlemybmmcusu&nmﬂethylemn’élwlamlnoshlfqt@dpmpyimmlrtbf;
trlfluor0ﬂ§thyl met hoxy, ami no and nethanesul fonyl. "Leaving group" neans
the group Wit h the nmeani ng conventional ly associated with it in synthetic
organis chientshmy’, md:an@amoalﬂcﬁihem&Tcy@fcqudhcedlﬁwt@@?ﬁbg gtobRGeving ubisidt bk i on
reaction conditions. | es of | eavi.ng roups |nc&§9gg hut are not

limted tHOMALS B’@%?Pnt%l?lﬂ&ﬁ%e byp. o dhrag 911% %ﬁ&?F‘tPH}WFIS By Qr S. the

met hanesuﬁeﬁﬁﬂﬂﬁ%ﬁ at@fn@ﬁ&ﬁ%@l mﬁxﬂ&ﬁbﬂersjéaﬂﬂﬁg%al?ﬂle’attgﬁﬂﬂe%@ﬁ&m dQny! oxy,
t osyl oxy, and thi enyloxy, dihal ophosphinoyl 6xy, optionally substituted
benzyl oxyhet¢reapt wdighloxiyl, bemwn@xqmatetrrdlgt Héie hikenaryl kind maatbsroptipnsdlys a

nol ecul e ] . r i A C t are
ot 11 m t SHeyulelLERARS WAL ERah B PGP e Ol ) £ BRE b UL Wm0 "2

" Opti éoal optm)hal'lmiblstﬁmaﬂ|1Iy11daffﬂﬁlnSXetzbEll 1stdxez<ﬂjdb1$1mu@nhsloyhlaim’.sdmﬁaedz@ylent or
circunst ance but ne occur nd. t hat escri tlon ncl ud

i nst ancesthemez Yt R¥rag iy 5*1 aep%qjlﬁlﬁleﬁﬁg@pgebya ra ?Jdpﬁffﬁ@f el Pl cn i ¢
does not. dyr qgelmlaﬁd% Uik IHRRT S S Imlify], FERAHRrABendbthRARGy1, cONdi ti on,
synpt om sorder or 1ndicati'on. "Inert organic solvent' or "inert sol vent"
means t hebaigpthonyranyl, bengimidegeddr banpeoxeaninl pergaexadiazgyl, bpezotiazelilon bei ng
described in conjunction therewith, including for exanple, benzene,
t ol uene, acetonitrile, tetrahydrofuran, N, N- di et hyl f or mam de, chl oroform

met hyl ene chl ori de or dichl oronet hane, dichl oroethane, diethyl ether, ethyl
acetate, acetone, nethyl



WO 2010/ 072647PCT/ EP2009/ 067404 - 9 - ethyl ketone, nethanol, ethanol,
propanol , isopropanol, tert-butanol, dioxane, pyridine, and the |ike.

Unl ess spwoizbioad2d40 t he contrary, the solvents used i n Phe/EPe@owsmns of the
present invention are inert solvents. "Pharmaceutically acceptable” neans
that which is useful in preparing a phgépaceutical 5 conposition that is
generally safe, non-toxic, and neither Dbiologically nor otherw se

undesi r abbeazethtdianelly L deszopyranylwinidelyl, isvirdotydgtisdsld, frierinyleeinpxidinyl, asrivel | as

R A O R R R e I R

herei n, amdididyatindbs SRS Indlitdn glpsiidlachyrgenBedliapiatiads thatdfvedey opfiodaiie 10
parent conpound. Such salts include: acid addition salts forned with

i nor gani cSR&iHSdsuch as hydrochl oric acid, hydrobromic acid, sulfuric acid,
ni tricsacitierdaRRARNIO6¢ qlefé%a%lk;fim thehilen ér'bg;%f A fSrRR IR - kb rQh @20 L kyREE dS
such as acetic "acid, benzenesul fonic acid, benzoic, canphorsulfonicC acid,
citric acingd R'es bedereanl dsoleifivedladrein. f umari ¢ aci d, gl ucoheptonic acid,

gl uconi c g¢i ] id, 1 E-YeX I [ '

3 hydr oxy Stvadb i e GeropaPnt WGy SELi W RUCRRNTRRMBI AR oy
aci d, manitetihc aci d, nethanesul fonic acid, nuconic acid, 2-

napht hal epesul foni ¢, aci d, propioni ¢ acjd, salicyljic acid, sucgci.nic acid,
tartaric SEGOTBIOSY UBRESH O ¢ e lamile Pl hsTel By Reregingl dfetinedie 1 ke,

or salips f@&ped when an acidic proton present in the parent conpound either
is 20 replaced by a netal ion, e.g., an alkali netal ion, an alkaline earth
i on, or anlcgromekulexyomeansra growr ofithafoamuly-OrR - vdregrin Ras akylepofibliiis base.
Accept abl e i.ncl ude di et hanol am ne, ethanol am ne,

N-net hyl g %@é%?ﬁ%fkpﬁﬁg?rgﬁblanine, tronmet ham ne, and the |ike. Acceptable
i nor gani cTlxasess Thatl” talogenihamiubalided rvelxicldmay babsiduntetvhargexblgdacfepat @assi um
hydr oxi de, sodiu%écarg@natﬁ and sogiun1hydroxide. 25 The preferred

phar maceutPEHPFY 1P B1IQHr Brogly PLi0d0e the salts formed from acetic acid,
hydr ogbl offfoAk}18 meantl AMaHEE Ge el hereMBinReI@SM f R Ridie BFdrgenTRb 8t Bflashd
phosphoric acid, tartaric acid, citric acid sodlqghﬂpota35|un1 cal ci um

zinc, andvViagespiddfernt heipsen aEsamplaadelelsls ineade H:Glef er ences t o

phar maceut y_ t j hel, vent addition forns
(solvatesfﬁgghg?;%?%ﬁﬁ%%gﬁgo?%gﬁiﬁé'bhs3E§gdté$?%éd herein, of the 30 sane
aci d addi tHadoalkeadyt’ meaiy otmecty efshgfoompla -6@IR, Wircotie Btis myalgalbyiphoinyans t he
group whi selectively blocks o reactjve site in a multifunctiona
Jonpound STERTPEER 45 hefpBl FrdlEoh RIS E G T our sel octivery at
anot hep urHMtObeEl®ehiiEattdny @ sstufaed ol WikeréiB aniehd ofOANEMbMIR A, NH @ssoci at ed
with WD 2010/ 072647PCT/ EP2009/ 067404 - 10 - it in synthetic chem stry.
Certain pHbdeaddy emaphigsing At o5 apelylargsfPhe protective groups to

bl ock T eagidnBeftii® FRGH ARIRALIAINARRR LRy RERIFRL of Bnd RenfeREaNt s. For

exanpl e, the ter am no-protecting group” and "nrtrogen protecting group"
are used inntrppehaggealbly, dndred or fandhatabapms (chokasieon ngegee, ogyganpe sulit@nded

to protect, the nit en_at om agai hst 5 .undesi rabl e reactions, during

synt het 1 o sy Bl b AR BB SPIOY b B LB RO bRt e, but are
not | 281 tiederb®yclyll didtieo irphrie] it arcaetimited e, opdail sibstjutcdagperidirgxy car bonyl
(car bobenzyl oxy, CBZ), p-nethoxybenzyl oxycarbonyl,,. e )

p-nitr obemw%ﬁzxﬂe%%%w?ﬂ%%Zseems&%aqlt%@ PYFEEYiny e da3pdinyk ke, The
artisan iifihelidhl, WridinfiNEWidAMyE By eARESRY1 2,5 19508l BRA EmBiphb ARy al
and for theaéakgi_fali ?&Wg)& wﬁf_ﬁ}'vsﬁdalndyt’_g% fglﬁfyo’\?\no ng_&?ag%{:’t 'ig%nse dir%a‘ Sgllfpvglt?r({aglsa"
means sol thewelidinyi sdtbrgolidnylsquineelidwyh ainalieilt ibequinalioyle hénzmreidezadylor non

stoichio Ik t f | vent.. J totrap a
Fi wed mol i gpBIRYDE BufbuPoERL, bR RIRaH MR AL St BURERRY, 10 " TRLS
form B39 adibgdreprenyl)tbtralyerapetavielthiarsorpldlel, tihemsphykdydsulifokided i s a hydrate,
when the solvent is alcohol, the solyate formed is an al cohogl ate. Hydrates
are for medianRPe nzléﬁ%q%a@kwown@wafgfhyrﬁlﬁ%lumhexlmeg@hwowﬁww th 15 one
of the su@gﬁg@g@aﬁMbmWQgmi%pgk&ater retains its nol ecular state as H20,
such conbi nat’i on being able to formone or nore hydrate. "Subject" neans
mammal s and non-manmal s. Manmal s neans any nenber of the mammalia cl ass

i ncluding, but not limted to, humans; non-human primates such as

chi npanzees and ot her apes and nonkey species; farmanimls such as cattle,
hor ses, sheep,



20 goats, and sw ne; donestic animals such as rabbits, dogs, and cats;

| aboratory animals including rodents, such as rats, mce, and gui nea pigs;
and t he |Iwkeolorasapl es of non- mammal s i ncl ude, but ar ePOBEPROTIOGRASt O,

bi rds, and the like. The term "subject™ does not denote a particul ar age or
sex. "Disorders of the urinary tract” or “uropat hy" used interchangeably
wth "synptons of the 25 urinary tract” neans the pathol ogic changes in the
urinary t'taterocyekdatisylésicefis ampiegr of the Bemukdi-Bat' ddesein Ra albiglendbutd Rine not
limted to, inconti o benrgn prostatic hypertrophy (BPH), prostatitis,
detrusor 1&%8?”%?%@%”&?%&% et obstruction, urinary frequency, nocturia,
urinary Urgeaoyyclver atdahy enbicgdfthe fqaeiuld @Wﬂﬁéﬁensihreievdctyylyl Abr@@€ined

i ncontinence, urethritis, prostat odynl a, cystitis, idiophatic bladder
hypersens]F@cr?I(}r ty, and the like. 30 "Disease states associated with the
urinary t"f?&érocy%‘lylalﬁéif'%e)éﬁﬁﬁ‘féﬁetﬁbﬁﬁé’-ﬁﬁnlﬂaatﬁ@R' WhereHFORAIGYenc USSR is

i nt er changeabl y wi synptons of  the urinary tract" nean the pathol ogic
changes |hﬁt¢rh@’cuﬁra$1é¢fyleﬂha®tn or dysfunction of urinary bl adder snooth

R C s ML SN T RS

i ncl ude, Iastinare not Irnlted to, overactive bladder (al so known as detrusor
hyperacti u | et .obstructi.on, .out]l et err

nyper censi xdiiplSlesiie To5iy s g aee ryftuisnE R he RS eRt gr af

i ncl udes, adut' id Bydd@lyalkyMs RE¥int@Pherbine changes synptomatical Iy nenifested as
urgency, frequency, "al fered bl adder capacity, incontinence, 5 mcturition

t hr eshol d'Hydietvalkylanbnesisd mesnaraeievyohhe fopmuln RO 'R "syhesein & is glkylgse.r usor

hyperrefl S ility, and the like.

"Qut | et %ﬁ% ﬁﬁér ? %ﬂ%faug @@r%oxﬂ&%%g Cf%?in&?ﬁ%é’lp beni gn prostatic
hypertrop ﬂi/yd@cB@lebrbonyldkﬂr' al "atloixgallaylé nitaseageup diitho rfcsrmullm (C@wWO Hatlese
di fficult .iﬂ initi adtgh ﬁ,lrl .nation, urgency, suprapubic pain, and the |iKke.
10 "aut | 1§ HEYERS B B%‘ 9'HBY udes, but is not limted to, urethral
hyper ngbi "H}F(h‘@xyalkgrfdx%drﬁo@lﬁﬂltﬂ@ére‘hbf@rog?eﬁk&dy@ﬂﬁMnylzﬂk%le%ebﬁ&ﬂ@%ﬁ@@f‘t‘ﬁ@, stress
i nconti nence, and “Pel vic Hypersénsitivity" includes, but is not

linited t®mpear I&TQ,(OMP R Oanflterf‘gltl Fachd} is@diallany aag gyay OF ghe ssrsor disepsi a,
rostatité i i der, and

Ito he Ii ke. ﬁ’)i-%é %Jr r ? zl%& |agl%&Z%bfe@?eﬁgﬁ%ﬁo&%ﬁgtSﬁgﬁwﬁﬁ ?n&%g%{?gﬁﬁlg%hr oni ¢

obst r uct i prefepabllyromeatwo di theahgddsy g@m)provaxmdhha themaomc:laﬂmpamm dcms aot he

| i ke. "Gastrointest d d
vt at i oRb it Tt By RER B Ry BherSarEe CFRimd el pubsBhar isfEiiee
(1 BD) 20bi J’(ﬁ(ﬁ)ézynfe‘ﬂiyllcz B0 Blehst, 2bdy|dt@d’y)6rc@yﬁ grr@afos;yprropyral (B@hrd:6methyl)-2-

d| arr hea om nant | BS, pain associa di stension, and the |ike.

"Pain" i n@F@M@@OPYWrIWérﬂXYPM ¢ ahydmrybrltﬁr Hﬁ’ﬁ’ﬁ’cxéﬂ?"}tylp&ﬁrﬁlhbé({ﬁ?’@ipé%y pai n;
vi scer al - ~Ar |, pai n; pain due to
bur ns; lg%& plﬁ l‘g&}t’}é%g?@ﬂﬁggég (ﬁ r%)ey% 3%11}1@ d&ﬁﬁl{ﬁ@raﬁ&s neur al gi as;
poi soni ng2 (h}slmrefmedlyll)n} hyqrpxymmm'ﬂstr tial cystitis; cancer pain; viral,

parasitic. bact eri.al...infection; trau i nj ur soci at ed
R SRR RRYy WA B i AL p P e B o PR s ar
anmounsof h@r@g@mwmmmﬁrzadycldalmnraadm Haive bearnaéplaéedtmraa Bythpgcdubdtaterdtr eat i ng a
di sease state, is suffi ent‘é#o ef f ect sucH treatnent for the diseas

state. ThRCPEYRBREBRERY SI“9F o Beltar /RO AR ITH - 2ni 17 OrviahXAreresEHaR STyl 87C t he
conmpound, (ydijggase state being treated, the severity or the disease treated,
the age and relative health of the subject, the route and form of

admi ni st r'dfiedior "urpido] wdeprergrowf OﬁthefoamvenNRhQ(%NRE&'l' wheroweR eRi' arad "

practi ti o The ternms "those defined above" and

"t hose de Em gld%tvlsv\k@r%&r%{e errr ng to a variable incorporates by

refer éﬂce"@dﬂlﬁanhm@'aﬂeaﬁl@ﬁlgmubldf thedbrinkie -O-&AH(OMNRER awhoveinlR'asd Bt edctr r ed, nore

preferred st f&g{erred efinitions, if any. "Treating" or "treatnent"
of a di se‘& %pe§ %Hﬂé( TRRfaLr 8 2010/ 072647PCT/ EP2009/ 067404 - 12 -

(1) preventdigh -ty eedhSEASEp 8 AL GormlulLO-CAMWSOAY the clinical synptonms of the
di sease state not to develop in a subject that may be exposed to or

predi sposed to the di sease state, but does not yet experience or display
synptonms of the di sease state.



5(it1)inhibiting the disease state, i.e., arresting the devel opnent of the
di sease state or its clinical synptons, or (iii)relieving the disease state
, 1.e., csoxwny7e@nporary or pernmanent regression of theCuirpe@sdesdat e or
its clinical synptons. The terns "treating", "contacting" and "reacting"
when referring to a chem cal reaction 19 neans adding or m xing two or nore
reagents under appropriate conditions t0 produce the indicated and/or the
desired piSadivsamidpt metrsul glodreoidhp fosnikt-8Q.-NRR " wheaemdddR'| and Rihéach pr oduces
t he i ndi cated ﬁlng{ or tcfue desi[kg product may not necessarily result
directly lfnfi%ﬁ%n e yésol%r%%?tnioéﬁ " two reagents which were initially added,
i.e., the'r(@msayl;];bﬁllb@ﬂiteteov, l“melﬁaseéinhegsaseﬁﬁ@% @&hmwhp@:chgl"ﬁmetémﬂ"i ndt hed

m xture 15 [ ultimte eads to the formation of 1 j ndi cate nd/ or
the desi r SaCIgRBHNEE MBARIHIafsees sy Sphasl aﬁ@goaﬂéffypwa@%k@fﬂmefoqya@?
nomenckat ¥ gh {S&ioh Ay fabstitMRR dde ARty WitlP8REE o sAbSHENRT Hﬂe]‘ferfbl}}g%nc@or

Beilstein Institute conputerized systémfor the &gneratl on o
K il

syst emat i Gvorrohwitednat setested Groandlsdl cxlqaliot.yeloa L, heterdatkyhdrydropejsdr ed

using | Sl )..version, 2. 2 v a rin . carhon,  oxygen
sul fur orI%rl\(lS’tnrlt\c{)Ogjé:ﬁéng)f %%%‘ﬂg’ﬁ ?E&eéxglt% rﬁﬁ%?’%%gglﬁﬁ]gr %Bﬁ@-la %ﬁlﬁlgglpoésl'mfa%& esence of
a hydr ogeml@dlion hahdatiesy) etiredk @d-Cih e sGh s éwhdth Briehadrdgennalkyloplemycant ai ni ng

e o RO, 10 e T PSR RIS 3 ¥ (s, aom ene
var! 2B MRS RO of A0 ARETNEL SOEN L Liayper 2

shown for,idie &@hé@lalﬁﬁgtf@ C CW’F‘H-@ONEainm&e%S§%it@ég‘%pfr&‘fntd}o%bﬁ’ &y ral

center are ehconpasse e structure. re a structure shown herein may

exist in ﬁ@aﬂglhll&eippﬁ&%flﬁ%g%& i & afi9T, TR Ralahdf{ugrb_,hﬁfé{sﬁa?%@ SciphRgpassed

by the structure. ents and publications 1den erein are
i ncor por aaldodesr akyl, dyglaabdyk cgelogdkylalkyhehenyéort pheaylplkyl)- (Q@tain @ofepedinds of

e, e RGBT 80 5 Al DTy e o
or 1; 1Rl alByl, ed,imanalkyy, akeRe,dytnd, @shi@y abld;alikhBapbh@anaddry pfdrsdd subdt@gknts
het er oar yellr;e moer‘;hy?,dﬂaur(r)?orj tcgllo;ro, trifluoromethyl, methoxy, amino and methanesulfonyl.
“Leaving group” means the group with the meaning conventionally associated with it in
synthetic organic chemistry, i.c., an atom or group displaceable under substitution reaction
conditions. Examples of leaving groups include, but are not limited to, halogen, alkane- or

20 arylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl,
benzenesulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy, optionally substituted
benzyloxy, isopropyloxy, acyloxy, and the like.

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

25 “Optional” or “optionally” means that the subsequently described event or circumstance may
but need not occur, and that the description includes instances where the event or
circumstance occurs and instances in which it does not.

"Disease" and “Disease state” means any disease, condition, symptom, disorder or indication.
“Inert organic solvent” or “inert solvent” means the solvent is inert under the conditions of

30 the reaction being described in conjunction therewith, including for example, benzene,

toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene

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



R2 is: optionally substituted aryl; 15optionally substituted heteroaryl;
C3_6cycl oal kyl ; or C3_6 branched al kyl; and R3, R4 and R5 each

i ndependaemol2g10/264ydr ogen; or 20C _6al kyl . I n certai n echekemnss0of

formula I, R3, R4 and R5 are hydrogen. In certain enbodinents of forrmula I,
mis O. InceHaineMMMimmtsofform%gl, nis 0. In certain enbodinents
of formula I, R3 is hydrogen. 25 In certain enbodinents of formula I, R4 is

hydr ogen. ﬁhﬂlﬁémtahﬁhawhaﬂmnehpEm@ﬁﬂﬁ@anMaOH#Wﬁﬁnwgﬂhﬁﬁwmgen¢mhm adrtain
enmbodi nen 0 i tuted. ar In_certain
onbodt mong 17 PRmApReificd (Sing SordBh. BR3pl SnfuRelinte Sl BhlRgmt BreSE, 2 " |

certain eibadionand seofoll@iqul a 1, R is phenyl optionally substituted one,
two, three or fo4@@i|nes th a su?stltuent o) substltuenﬁs each

i ndependeriiRymacsuiically gcqepiahic” mseps they whighyjspsetul @Pf@i‘ﬁ%ﬁp arprgitiep] sal kyl ;
hal o- Gs_ 6t%rllﬁﬂ9§ﬁflon@Bat@aéeﬁé’ﬂaﬁyéeff@@ﬂéhato&,_aﬁélngﬁ’ﬂe%Hlofl '11? nBRb kYt finyl;

phenyl sul fonyl wherein t enyl portion is optlona y substituted mnth
Cl_ 5 6al Wndesirable arndlnecludﬂydra@wwhaai ksekptablo doryMeteriaptyras avetlise hyinan

al koxycar car bonyl al koxy; hydroxycarbonyl ;
hydroxycé@g%%éeg E§§¥ al kyl am nocar bonyl al koxy; alkoxyalkoxy,

hydroxyalHnmynmﬁmmMnﬁaumpakaxmrcﬂhhyﬁ@UMﬁnnymahMQXMﬁahmﬂmﬁnyﬂhkqﬂw

C3_6cycl oal kyl ko, am nqQ; am noal k 6al Ikynyl or
oY R s OOt i dist BOHES et Rerodol e At S T

hal 0- @_2adrk¥lc8npsiRX Such g eidi@ien embodi ments of fornmula I, R is phenyl
substituted one, two, three or four tines with a substltuent or

substituents each ﬁﬁmbﬁ@ﬁ@@ﬁﬂmymgéﬁbwﬁ@HK¥$@HﬂwﬂE@@ﬂbﬂlbﬁﬂﬁhbﬂcb@dno i odo:;
met hyl ; lﬁ}%@é&btﬁ)ﬁ%ﬁ%%’ulﬁﬁfc f&yn tltlcr écfl +$Xéld aﬂhftﬂeqﬁgeogﬁﬁfoﬁﬁ 1th

met hanesu ny anesul I nyl; toluehesu
nitrile; mgmnyhmdammhasamhoamﬂlmﬁﬂﬂmmﬂﬁmxymarbaﬂpw unmﬂmomybmcbadyhnﬁﬂhoxy

car boxy; hydrgxyca hox anlnocarb | met hox net hoxyet hoxy;
o oot b ﬁwhb g e e S A S s et ot
hydr oxyget fiytolicGykl @Wr@gmhgrﬁblwmg 2 APURRY et il fohR; acRY, labM®addinka&Bbeid,
substituents ‘@¥ f or m et | enedi oxy, ethyl enedi oxy or

di f 1 uor onBaligd @@ﬁl@waCIQ,Gnqnﬁlele%@cv%mﬁtI&%WﬁOﬁ@r@@@ Bucende a1, RL is
h l aci ali a 1 Al t t
pheny ;k?aﬁ; i ithed BRe ch Togfc%@ do¢ 1‘2@&’6 did @Eﬁaq'%% sa%q %M{E%E{d lf)e“ or

substitu s each i ndepende se ected from
6al koxy; toalcoestlfotialakiy) mntwiy]ncéjw &ad. leost yhe 1Bie; Gal kyl sul fonyl ; nit r| le;

o onval ko i gekal eyl AL DO LB DU
phenybos uRglatédtyetmeBiont 8, art dkdPmetal fo@lin 4lkd1®S earth ion, or an aluminum ion; or
coordinates with an organic or inorganic base. Acceptable organic bases include

diethanolamine, ethanolamine, N-methylglucamine, tricthanolamine, tromethamine, and the
like. Acceptable inorganic bases include aluminum hydroxide, calcium hydroxide, potassium
hydroxide, sodium carbonate and sodium hydroxide.

25 The preferred pharmaceutically acceptable salts are the salts formed from acetic acid,
hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric acid, tartaric
acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.

It should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the

30 same acid addition salt.

“Protective group” or “protecting group” means the group which selectively blocks one
reactive site in a multifunctional compound such that a chemical reaction can be carried out

selectively at another unprotected reactive site in the meaning conventionally associated with



25 with a substituent or substituents each independently selected from
fluoro; chloro; brono; iodo; nethyl; ethyl; nethoxy; ethoxy;

trifl uor owethylo72&if | uor omet hoxy; met hanesul fonyl ; nitriPCe&EPr@vioonyet hoxy;
hydr oxyet hoxy; hydroxynet hyl; hydroxyethyl; or cycl opropyl net hoxy. In
certain enbodi ments of formula I, Rl is,phenyl optionally substituted one,
two or three 30 tines with a substituent or substituents each independently
sel ected ifttrmmﬂfetiuolnmisww@ﬁrrmin rooesegs afgtinipiventamiryly; upnethmmtectézmwsps
trlfluoro oro 00X et hoxy: dro t hoxy;
i oxy LTy sy R RRRD T i ke b s RE B RS For MERBIY i

2010/ 0726@@&%&9&@&%0&6%&%” aIiCB“mtr(bg&n@)eo’técaing getipOdicrmad mt@thahgeablil a |, Ri
is: 2-brono-4,5- dlnetqw phenyl ; 2- bron& - chlgro 5- met hoxy- phenyl ;

2- br ono- A19FiRGRGIafeniR é9<9ngﬁlﬁlérggﬂups mtondad tnpraiegt e%@ﬁ?}wﬁlﬁl@ﬁwt

2- br omg- Sgtikdredetiohd Eh'l @%@Wﬁro@&ﬁ?éél Ex@mplra trffgeR bt 0®I§enyl 2-
br ono- 4- chl or o- 5-i odo- phen brono- 4-chl oro-5-"tri fT uor onet hyl - phenyl ;

2- br ono- 5mc15d¢;é>tuhm ylomhrnmc%tw trl;ﬂiuemcetylzaciemd@@yllzyﬂ (Bn)dbaneylesysarismzhy | ;

2- br ono- 4 a

2. br omo. 4 B E5BRy TR 2R AT A R banyl. prnibepeylprgapopyl. cr

met hanes uﬂ)tftbxwhﬂopﬂﬁmﬁbﬁ)knbﬁmeél Tk laetisan Dy the 4o mGH Bﬂ@m}dbw to chose a group

3 E: g%oa t hOX gyn%%],d &ﬁ th? to w1tﬁsta the foni%w1 OlegCat.lrogé)nyl phenyl;

bronp4§- C‘I‘H W dles® ’n{eﬁﬁg A eAMRAIRIIRE 'f(ﬂﬁﬁ Yhat OBA Y QXiMIrsRA@Nhé tric or non
2-met hyl-4, 5-di net hoxy- 10 phenyl ;

2- br ono- 4steiBhigmetri-ansuRisef selvetn $Pmp Kempounds hayegrendengwtoteanesfinet orjar. 5-
met hoxy- p Hﬁg%k Sqlgenl? Pﬁ)ﬁ@u@ Hﬁ[&lp}fﬁlystéﬂﬂ% ts&?&(%atg h[ﬁﬁ'y 110rm1%g121r58f{;91te41'f6ﬂm s%ﬁx%n?
(et hoxycar bo

2- br ono- 4rs®¢alte:nrth): @l\(akwﬁdnne(yls arhlydm,d wieet ﬁremy])ventphelnqhql the solvate formed is an

2- br ono- 4-c - 5- (2- met hox he 4, 5- di net hoxy- phenyl ;.

511 or o AT o TS HET A oo Cor g o OB ey £ BE ith
et hoxy- phRHFthEsubsandRs RERREieh [hk wasérdet@fﬁ@;rs Moldtular a9 MO Asueh lemBinaton
-(2- hydroxyetho Xy enyl ; 2-brono- 4-d|f|uoronethoxy-5-nethoxy-pheny|;

5- met hoxybangilhp Boméwypr more hydrate.

2- br ono- 4<'= 59! q.n S Yy

> br oo Sbar dncing L AOAgn A MRIEN eans any member ofthe |
2- br ono- 4ma1lntrrahmelﬁssaneiu@1hg,ﬁmtlyd>t hrﬁltemlnbﬂnmanz-nmthmyﬂan phang,ds such as

g E: gg g %%%%gv% gl%l%?%@e%%ﬁ@”' fgﬁ;)ﬁs&)ﬁ %ﬁé%w][pzls s1F1)ch as cattle horses, sheep,

5- met hanegditd, omyswide; fmhﬁ@tkyanﬁlhﬁ@)ﬁllch as rabblts dogs, and cats; laboratory animals
2- br ono- 4- chloro 5- droxyethyl) phenyl ;

2-
f1 uor o- 5- 1(;12 %rr@qu %}49? rags, ﬁﬁ?qﬁﬂl glﬁgq;fwlgs and the like. Examples of non-

2- br onmo- %Hi%hﬁ%ﬂclﬂd@%&%%tﬁ&we'd t&*‘&f&wand%é?ﬁl%m%% t&md'sﬁﬂ) HQF QolGR¢0 [1
, 3] di oxol-5-y1; 2, | uor o- phenyl; 2-brono- 4- cyano- 5- &et hoxy- phenyl ;

2 5- d|netﬁmmyﬂphemvwnageaﬁmhoxycarbonyl 2- nethyl phenyl 3- et hoxy- 25
P h enyl ; gfm ?%g?rﬁéf th éﬁ?ltrzabtl; 0(11* I“lql%%atgy’ us%Q r-tgrchangeeg;t)ly iR “sSymnﬁgnqg)éy the henyl;

4- quoro

2- br on®- 4urﬁ‘f&1i'}l’1t)(dlc-t’5m(3irgl’the lhmtt@a;gieahatmgésyﬂ;)th@mﬁmyy trac3, Exﬁnﬁlés oRirmaxytpieeny| ;
2- brono- 4, 6- |flu?ro- phenyl ; 1-4,5 -dlngthoxy %

2- br on- AdiEEERS BFIuds R gTe noah%%t% l@otltznqﬁ 69&%?%5@99 PoesEeniy|BpHeny | ;
3- met hOXYﬁ%&Q@W &et&s%%ﬁpﬂﬁw butld ’oﬁstﬁicﬁgﬁ hﬁfllna r}ﬁi@jﬁ&ncy, nocturia, urinary

2- br ono- 5- net hoxy- pheng 2, 3-di et hyl - phenyl ; brono-4- 30

chl or o- 5- Wrgelrcyxgvesackiyé bﬁ@typelehme@ms@Vl& drgmtlmltmmenytthntls,

4- met hoxy: 2- y 4-
2" odo- 4. BOUTEAMI SARMartd: Rl BRI, g retisr 1 7.
br ono3Q, 3“[Oi|sd‘layd staﬂaea]szso@ém@,}wih@hﬁ llil‘-tlﬁf}yﬁact” or “urinary tract disease states” or

2" br ormo- 4 g Se I RERCRy I 2 Tlshealahe Wy tect mean the palope

2010/ 072%%5’&5&5%{9&@8@%9& dyshﬁlcnoﬁwtmwmhd@%m@m Iﬂusmétoli‘ axy- phenyl ;

2- br ono- 4- cy¢l opr opyl mét hoxy- 5- met hoxy- phenyl ; 2-cyano- 4 dlnethoxyphenyl
2- br on- SNEEIV Rty HE RS SiRgIIaeuering ytoplesey Yoing: Gyeipmnes of the urinary tract

bi s-di f| uor onet hoxy- phenyl; 2- br ono- 4- f| uor o- 5- ( 2- net hoxyet hoxy) - phenyl ;

2- bromo- 4- fl uoro-5-(2-hydroxyet hoxy) - phenyl; or

4-fl uoro-4, 5-di net hoxy-phenyl. 5 In certain enbodinents of formula I, Ri

is: 2-brono-4,5-di met hoxy-phenyl; 2-brono-4- chloro-5-nethoxy-phenyl;

2- br ono- 4-f | uor o- 5- met hoxy- phenyl ; 2, 4-di chl or o- 5- mret hoxyphenyl ;

2- br ono- 5- met hoxy-4-trifluoronethyl - phenyl; 2-brono-4,5-dichl oro-phenyl; 2-
bronD 4- chloro 5 |odo phenyl 2 bronD 4 chloro 5- tr|fluoronethyl phenyl;

o =



br ono- 5- net hoxy- 4- net hoxycar bonyl - pheny1; 2- br ono- 4- chl or o- 5- hydr oxy- phenyl ;
2- brono- 4-chl or o-5- (et hyl am no- car bonyl - met hyoxy) - phenyl ;

2- met hy 1-wo20dvaredshoxyphenyl ; 2- br onp- 4- chl or o- 5- net hoxycardreolosahenyl ;

2- br ono- 4- et hanesul f ony1-5- 15 net hoxy- phenyl ;

2- br ono- 4- net hyl - 5- net hoxy- phenyl ; 2- bﬁqnn 4- chloro 5-

( met hoxycar bonyl - met hoxy) - phenyl ;

2- br ono- 4inchilebat &e fhyldntsd/toartsoanyive hleddesxalyo kysivaragldetrusor hyperactivity),

g ]?lr 8;?04%1 E(L,ﬁtf g}l qu_ Pr]gfehgn)%{(l %egﬁ%(,la}ld BQI 1c)ilypersén51tfivlltg/mt hoxy- phenyl ;

2- br ono- 4“@1&&&m&ybﬁd¢w@nyﬂ“cﬁtm mgmaqm&wihpﬁxdbsr btmbﬁarzlﬁm&éu toSheltigngds 5 -yl ;
2 -bronmo -4-chloro - &2 hydroxyet:)%ﬂ 2 -bromp -4 - 20

di 1 uor on%v%%patgaﬂaéfrﬁa G HyEneY. WBW» ewéth%%ﬂ @AY, ncontinence,

2- br ong- An¢bRloR-threidid, 'ﬁﬁhﬁ'ﬁ)’l& BI&IH@ BhIRRN s E’;glﬂﬂﬁférlc S ast1c1 detrusor

2- br ono- 4- cyano- 5- net hyl - phenyl : 2-fl uoro- 4-ne g ‘hoxy- phenyl ;

2- br ono- 4hmhh©ﬁ@96@@@@@?hcbhéﬁ¥]fb&ﬁmmﬂh@h&mﬂanéﬂhﬁﬁﬁphenyI

2- br ono4- tQ n

2 b S Bk NS s O SRS R DM e o,

5- et hanelsmihirzﬂ mtﬂ:ﬂﬁ.‘e aRtoxympRelow ﬂov&?falﬁa’spdilﬂﬁﬁdﬂtghrh itirting Qiinatm, urgency,

hydr oxyet hyl he or 0- 5- ( 2- hydr oxyet hoxy) - 4- et hyl - phenyl ;
2- br ono- 5% HEQ %aﬁFﬁgﬁhEbonyl phenyl :

6- br ong- 2«Guft fﬂsm&@neﬁnﬁahées%allmlmﬁrealo ufotha thyfpe MRS IR I B Bsic

2- br ono- 4- cyano- 5- met hoxy- phenyl 2, 5- dlnethoxy phenyl ;

3- net hoxyﬁ&t@tﬂwIlﬁQClﬂWhWP@ﬁeWmm@wwétfh@@m@ﬁwP, ang thedifsoxy - phenyl :

2, 4- dlnet‘ h enyl ;
5. br ono- 4-T5et %pl?&%?é ’Slth Yb 61?%1)@3 = DU n%g{?%ﬁgﬁﬁe}Vq%%il}f,qﬁt%rsﬁtlE'REQB)&//stRﬁ,
3,4,5-tri mesthmdymmhneawdtmsZvdhvadmaélur&hdhi Iombmdnlglhl,@vyﬂaptlve bladder, and the like.

i g:ﬂhglr o- §§ d] met hdg%@%%ﬁe’hﬁ% toy WNQPW?%&%@HE o‘tpstruct‘Yve pulmonary disease

thowca(rm)laszhmtbhwdch landZhSHilgh, met hyl - phenyl ;
2- br omo- 5- et hoxy- phenyl 3- WD 2010/ 072647PCT/ EP2009/ 067404 - 17 -

di met hyl - 'ﬁﬁ?émlmtestzn%ﬁ@ﬁmd (4] Grordg hiphirosey WishprfIgtsgay Liritable Bowel

2- br ono- 3 ; e

2. 4 di met T LK) ARER o BURLISVE BT DMl RETY nd Shggbiliary

2- br ono- 4diSerdempting xyhq demghkg- ddmblamrﬂlBMpam lsociateB -wrtht Gilbdiytepien whd the like.

2- brono- 4:f | yar g- 5- net hox hen 2- bronmo- 5- net hoxy-4- .5 t hyl - phenyl ;
ety - ot GOy AR, Bt T g e SRR 5P ahony |
2- br om0~ Apiitl ppérferBtr(d pad et SlimainRRRAY burne: i @il d-ollistdr Uesdasms harye S-
nmet hoxy- phenyl 2, 5-di met hoxy- phenyl ; 2-ethyl -4,5-di met hoxy- phenyl ;

2- et hyl - BIwy:aleuritiy ey eEs hrRisPning: IphcRis I RFnitcrstitiabeystifiscAydCT prBmjral.

2-br ono- Sgdﬁqﬁp&yba%ﬁﬂxﬁfectﬁfn gost Wagfﬁgﬁé"l ﬁl\'g df'f)ﬁfﬁya!ssogﬁ?éw&ﬂh ﬂ'gtat)f% b%@iref ain
enbodi nents of formula I, 2-10do-1%4 di met hoxy- phenyl; 2-chl oro-4,5-
dinethoxy%mﬂemyﬂ 7-brono- 2, 3- dlhydrobenzo[l 4] di oxi n- 6 yl;

;’ gr glrmnezbﬁ} ﬁagxgthg[ly fﬁé’%" { Ore{gqtlgﬁ t’ ans 5}41 dmoun?(r)fo a compoun(ril )gly w%e%&%%ﬁ%er@g enyl ;
2- br ow- Stocystibepr opitdting Ith@}éa%-smé Mﬁfﬁqjﬂﬁ iy éffec? sivharmtndent for the disease

O O e e rap e e eembbrey S Hruaay dévending on A BTN, tiscas

2- br omo- 4y lBEl% Hehiby Qﬁ@ﬁ%&lhlg)éy ﬂﬁhﬁ‘sréﬁge t%aRUOMP afe and relative health of the
quoro-5-(27net oxyet hoxy) - phe

2- br ono- 4subjagd ﬂlty.lgw(e gnﬁﬁanm{)aémmm)wphbmyﬂdgmgmt of the attending medical or

fluoro-4, tain enbodi ments of formula I, RL is

2- br ono- 4‘5 dﬁﬁé@ﬁéﬁm@@ 5'll)((%/?théﬂ%é)&rﬁO10/072647PCT/EP2009/067404 - 18 -

t hi opBeényThe toaneithosd alzﬁnhe,dl abobe&nndf thoanyd fined hbry thi” evhied od fyring to a variable

t et rahydr oqui nol i nyl ;_ each o ich .ma opt i onal substituted one, two
or three PFRErE K referspessipe L{P\éﬁ %P“%%‘B&E? vl w%*eaﬁ@ﬁ%f@m JO%@| ect ed
from fl ugbRire@bh®@hBit REERRI iRtk ;if AL hoxy; ethoxy; trifluoronethyl;

di fl uoronet hoxy;, nitrile ;”nethoxyethoxy, hydr oxyet hoxy; hydroxynet hyl; 5
hydr oxyet filiratingr oeyiedapenspgf andisdasscsfate imeludsst ai n enbodi ment s of for mul a

Rl is optionally substituted heteroaryl. In certain enbodi nents such

het eroaryl may conprise: pyridinyl; indazolyl; indolyl; quinolinyl; or
benzof uranyl; each of which may be optionally substituted one, two or three
times with a substituent or substituents independently selected from
fluoro; chloro; brono; nethyl; 10 net hoxy; ethoxy; trifluoromnethyl;

di fl uoronet hoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxynethyl;
hydroxyethyl or cycl opropyl met hoxy. In certain enbodi nents of fornula I,

I T



In certain enbodinents of formula I, R2 is optionally substituted aryl. In
certain enbodinents of fornmula I, R2 is optionally substituted phenyl. 15

I n certaiwoentadeeents of formula |, R2 is phenyl optiomralriBp2eaiost4nt ut ed
one, two, three or four times with a substituent or substituents each

i ndependently sel ected from hal o; '_ galkyl C _6al koxy; hal o-C _6al kyl ;
hal o- G _6al koxy; G _6al kyl sul fonyl ; G _6al kyl sul fanyl; Cl_ 6al kyl sul finyl;
phenyl sul f onyl whefiki n tphefepm@@ab dpoasf: s, i.s celfmlmg)malcln;dcwmpiomstowlem th
Cl_ 6alkyl; nitril am no al kox carbo

2 Roxycar bonyl &l ko5l BReion B I RRRL BR0Yo PRSP RER R sposea
aIkylaninocarbonylahh@&ﬁamahM&xMﬁmbamxnyaxdpﬂmxﬁéKﬂ&mﬂ@ﬁhmxh@ﬁsGﬁﬁékoxy;
aIkyIsquonyIaIkoxa hydr oxyal kyl ; C3_6cycl oal kyl - 6al koxy; am no;

am noal kyl ; or nit #8%3563uwp adj acent substituents nay forma Cl_

2al kyl gnedi oxy or Rgl o- GhhiBah MkQﬁ&ﬁkﬂ%Mez'”aﬁ@ﬁ&?ﬂﬂuﬁ@&%ﬁm&ﬁQkﬁxpf formul a
I, R2 is phenyl optionally substituted one hree or 25 four tines
with a substltuentd@@“@ﬂ@@ﬂrﬂ&ehvsﬂéﬁ@hwhﬁd@pendentIy selected from

fluoro; chloro; yl.

trifluoronethyl; ﬁ?fuof%%&' gﬁé?%&m <%%e§ﬁf g%%&ﬁ%ﬁﬁg E%%%
nethanesulfinyl tmguemeﬁuﬂheﬂmhme@wknnhechﬂmakyhmummmnocarbonyl

met hoxycar.bon nmet.hgxycar bo t hox r boxy:; . hydroxycarbon Inethoxy
ot hy 1 arm HE BT nose el oy Begie Sy b agermigy reacton

met hyljgm negalk Q@eﬁ)ﬂg oFBELNAD BRI RAGYE hRIORY LRI ap PHYAHAX YorRIitINL to hrydicxnet hyl ;
cycl opropyl met hoxy; am no; or nitro; or two adjacent substituents may form

met hyl ene@iisgipd apd/pythe desiicd pyodset. di shouldrhsrepieglatsd dlit dheyreactigpwhich
2010/0726 la. 1, R2
s, phony! To0recs tAT AL e dRied MOGE bl Gy RASRELERE deet TR
substituemﬂmmnmsmbﬁhwdmwgﬂﬁswhmhwmnﬂeﬂmhﬁemkﬁyusehﬁem$dbkmnanrmeko G

6al kyl ; G _6al ﬁ 6al. k hal o- G _6al koxy; G _6al kyl sul fonyl ;
nitrile; ‘&W‘Hﬁﬁk} 328%? aFg,pr QF‘%%‘%W“&Ww sul fonyl al koxy; hydroxyal kyl; or
C3_6cY 6! oghigh littfehar€iRde@x i th® forMae@f éhdin@rraRd ian® b te Absife@pfduse. |, R2 i's
phenyl optionally substituted one, two, three or four tines mnth a
substituent or substituents each independently selected from fluoro;
chloro; brono; iodo; nmethyl; ethyl; nethoxy; ethoxy; trifluoronethyl;

di fl uoronet hoxy; nethanesul fonyl; nitrile; nethoxyethoxy; hydroxyethoxy;
hydr oxynmet hyl ; hydroxyet hyl; or cycl opropyl net hoxy. 10 In certain

enbodi ment.s of formula |, R2 is phenyl optionally substituted one, two or
three tigggn%ﬁﬁﬁm§3§g§§¥g¥§§nt or substituents each independently sel ected
from 20! uRr@ne@htiRroment e usa@ihthls, Aliesion iTBAIQM ,A[EI(DN@MTM v.4.0,a
trifluoronmethyl; difluoromethoxy; nitrile; nethoxilthoxy droxyethoxy;

hydr oxy meBSHACIn [ HREGABIINArZed pYSispe o HIeaispFABIThoh PA%Y&@W fn enbodi ments
of fornmul S I Hegk @ int uent 15
or substi?ﬁgﬁ?ggggcgmﬁﬁggsgﬁggﬁ%F@ selé%?e fé%gﬁ%ﬁﬁ$ﬂgkﬁ%tﬁéﬁg§%§fhoxy;
trifl uorofey hpdn Vabhnf:j/ a[meem ¢:ma<yarb<m toxjfgea sukfmr qmu'tt@mwhf mrtlyet strulcmreser tain
enbodinenlrl1 é tsub i q(Pqé hyﬁce with a
subst it ue etre%rm i %%%ﬁn%e ‘Fﬁ? § Or%la%‘h?ﬁs gt e M oW T for o

chl oras mﬁtrbgén,-cdﬂi&ﬁﬂi@g(hetel@ﬁrynhhg ls|sﬁowh mmehto@emvaem@@mmﬁﬂﬁr@geﬁfatd‘n@raﬁwl al,

R2 is pheny] substituted onge or twce with fluoro. 20 In cert aj
enbodi MentasBES PRt e ol aresshoaﬁ@ﬁﬁlpev%e&ew&bﬁ%ﬁ FFAISE PR B BopHeny! ;

2- fluor Ooﬂﬂbf%@&' to thg oﬁéﬂ x%'iéﬁc?ﬂﬁu’l’)%&n Whérecll' 0 RecPBERY i a structure but no
3, 5-di fl uoro- phenyl; 3-neth phenyl; 4-methyl-phenyl; or 3-cyano-phenyl.

| n cert ai pceifib ot¢ravelanisof ISbeqowmfca the chiral ¢®terphethynanti4>nfermmiqm1bwyln the
3-fl uoro- hi -di f 1. - phenyl ; or
3,5-difl u%?%w nTer%fe efnﬁgl%%sger t a% Plt ertﬁ?) Wnl%%ﬁ f)b}éh?r O%a eF%IH%%egl}gtelﬂ

f

f

"

| ugoo- mbmp}el tautbﬁneﬁefdrﬁlls ralk—:snblodlumretreare%ndompzrwea bl xhel%zmbmre
| uor o- . rtain enbadipents, the conpqunds, of formnul l may be
e specﬁﬂpe P'wn%fﬁu'ﬁwﬁms ganl.ged PN SR BHEYPORIH PR ISP 71

entirety.
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3-
nmo



- 20 - wherein: pis fromO to 3; R6, R7, R8, RO and Rl each

i ndependently is: hydrogen; halo; C _6al kyl; C _6al koxy; hal o-CG _6al kyl ;
hal o- G _weal2kmy264Ci _6al kyl sul fonyl ; G _6al kyl sul f anyl ; PCr/Epadoepb=04 f i nyl
5 phenyl sul fonyl wherein the phenyl portion is optionally substituted with
C _6al kyl; nitrile; hydroxy; aIkyIcarQqﬁxl; am nocar bonyl ; al koxycar bonyl ;
al koxycar bonyl al koxy; hydroxycarbonyl ; "hydroxycar bonyl al koxy;

al kyl am 1pd1 R diwentionl koxyal koxy; hydroxyal koxy; al kyl ami noal koxy;

al kyl sul fonyl al koxy: hydroxyal kyl ; 6cycl oal kyl - G _ 6al koxy; am no;
aninoalkyf?y%ymﬁpP¥g?m%?c9ﬁ%o 5%8%%%?625%%iituents may forma Cl_ 10

2al kyl enedi oxy or hal o- G _2al kyl enedi,oxy; d O each R11 i ndependently
is: halo; G _6alkyl; C _6al koxy; halfp-G ; hal o- C1_ 6al koxy;

G _6al kylsulfonyl; or nitrile.glh c i N embbdi nents of formula 11, the

T formula Ha or fornula Hb; P
15Ha; wherein p, R6, R7, R3, R9, are as defined herein. In
certain enbodi nents of the inventfon, Rec& conpounds are of formula
Ha. In certain enbodi nents of the invention, the subject conmpounds are of

pOLEHAY D Al

formul a |&hﬂwnﬁﬂm@@ﬁﬂggﬂmpﬁbgdﬂﬁ&ﬁ&@ogf any of fornmulas Il, Ha and Ith, at
| east two of R6, R7, , RO and 20 R1 are not hydrogen. In certain
enbodi frenVBer®iN: any of fornmulas |1, Ha and Ith, at least three of R6, R7,

R8, R9 and Rl gre,ppf. hydrogen. In certain enbodi nents of any of formulas
I, Ha and Ith, R6, R7, R8, R9 and Rl each independently is: hydrogen;
fluoro; chlormisrarp; iodo; nethyl; ethyl; nethoxy; ethoxy; 25
trifluoronethyl;. di fluoromethoxy; nethanesul fonyl; methanesul fanyl;
nethanesulfiny*;mtoluenesulfonyl; nitrile; acetyl: aninocarbonyl;
met hoxycar bonyl ; mejphexyGaubanykdeinoxy; carboxy; hydroxycarbonyl nmet hoxy;
nmet hyl am nocar bonyl nmet hoxy; net hoxyet hoxy; hydroxyet hoxy;
met hyll8mi noet hoxy: pEPRANSERTERY IGpeRYOky: ~ hydroxynet hyl ;WD
2010/ 072647PCT/ EP20Q94,96¥A04 -21 - hydroxyet hyl; cycl opropyl met hoxy; am no;
or nitro; or two adjacent substituents may form nmethyl enedi oxy,
et hyl enedi oxy or difl uoronethyl enedi oxy. In certain enbodi nents of any of
formulas 11, q@i,nd II'b, R6, R7, R8, RO and Rl each independently is:
hydr ogen; hal o; _6al kyl; G _6al koxy; hal o-C _6al kyl ; hal o-C _6al koxy; Cl1-
5 6al kyl sul fonyl ; riptibhdl;subdtkesy adykoxy; hydr oxyal koxy;
alkylsulfonylalkoxy;-hngoxgalkyl' or 3_6cycl oal kyl - G _6al koxy. |In certain
embodilfent s of any WHORBYPsigutpq hetpigaryhq |1, R6, R7, R8, R9 and RL each
i ndependently is: hydrRg&iiyifduoro; chloro; bromo; iodo; methyl; ethyl;
met hoxy; ethoxy; trifluoronethyl; difluoronethoxy; nethanesulfonyl;
nitrile; methoxyet Howepranehert dkyletahdxy; 10 hydroxynet hyl ; hydroxyet hyl; or
cycl opropyl et y 5 t ai jments of any of forrmulas Il, Ha and
II'b, R6, R7, fﬁRgugﬁd&%ﬁngg ﬁﬁgﬁte%éndently i s: hydrogen; fluoro; chloro;
brono; nethyl; ethyydrogenexy; ethoxy; trifluoronethyl; difluoronethoxy;
nitrilﬁ; nethoxyethxg&rpydroxyethoxy; hydr oxynet hyl ; hydr oxyet hyl; or
cycl opPopyl net hoxy.Crelkyl.

In certain embodiments of formula I, 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 optionally substituted aryl.

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



15 In certain enbodi nents of any of fornmulas Il, Ha and Ilb, R7 and Rl are

hydrogen. In certain enbodi nents of any of forrmulas Il, Ha and Ilb, R6 is:
hydr ogen;wbabwjo7es47met hyl . I n certain enbodi nents of anyCofEPR@wneisas |1, Ha
and Il b, R8 is: hydrogen; nethoxy; halo; nethyl; or difluoronethoxy. In
certain enbodi ments of any of formulas IlI, Ha and Il b, RO is: nethoxy;

hydr ogen; 2- 20 hydroxy-ethoxy; 2- neth&fy et hoxy; 1-hydroxy-ethyl; or

cycl opr opl}'ll qmmwmbwme@@rqfémmémbiidwmmsl leomﬂy sobstftmwmmeasw Ithre¢—lar and

IIb, pis ertain f |k, Ha and

b, R11 ?08‘” WQFS Wltﬂgﬁs‘&%ﬁ tnoré%sgl&%eﬁg“n e 8 ﬁepeﬁde%% SFIS???@ Ff%l ?‘I‘i‘ > Ha and I1b,

R11 is fl daﬂd’y(D Clsalkeey; hallorclegmﬂmt;lhﬁrler(t S;al(kf)xﬁr([M 6&1f<y1ﬁ1ﬂfdﬁlyl as. 6allkylsd'lﬁin§ln@1| | b:
et hyl ; R7 i.s hydrogen; nethyl; rret hoxy;

(2)§R6rre![ ﬁoxg?ﬁ%x %Hl,vi pha' wéfm M%?j’é%he n?slem@g}wnn%mwn ppptituged with' C

di f | uokonBileXNiril hd “alk ﬁ&ﬁf@ﬂl@r{bcﬂ%ﬁ Of¥oxyexdbRgen;
2- hydroxg(’%eﬂt}%])oxrle ! rox fcg{hogy 1 ﬁ ro(;xyeet hli,/}lg and 30R1 is

hydr ogen: almxmmbonylﬂﬂhm@em@phyoérh@@ﬁﬁ hﬁWSY®bean19P{<@Kyaf ormulas |1, Ha and
[Ib: R6G i | [ n . i

2010/ 0726%%%“%@3@5’?%%% gk yﬂ%x d?%‘sa“ﬁ%%“\ﬁ/\c?@;lanﬁ%?aoufo%t hyl ; or

di fluor onﬂkﬁaﬂﬂ)nylaﬂcolxy hyaedxyalkyl; @-bydoadky-Etdlayy, aRime uhooykel koxy; or

1- hydr oxy- i s. hydr oge alo. In certai nts of any
o 1 or il ST ChIat: pf BiroRp e B haiyiPt: R RSB BGERT R

is: mghhopo- C?Edﬂ@ﬁéhedfdx oro; met hyI or d|f| uor onet hoxy; R9 is: net hoxy,
2- hydr oxy- et hoxy; oxy- et hox or 1-hydroxy-ethyl; and Rl is hydrogen.

10 In cermeﬁa@mﬂmt@fé@malw { i rhenylisabstityted ppe. vl thiegor fouf §mgs or 2
d R11 d Ilb,
an '\%gi? @a ﬁlii%m%"rrp . grRad] fﬁﬂgﬁeﬁdéﬂtlgﬁg% dtlgrren‘?lé O{;l%scﬂl&o ﬁ?m%”

pis 1or oro I'n certarn any of "tornul as

|1, Ha an@dbdirhethyl; ¢thyllmethdxiRkthadxy; tfrﬂﬂmoromethyh; ch'ﬁmctra]inathemm mnhthmaﬂﬁfoofrl any of

Forml as Ilnlethanesul?anyl met%hanesulfs nyj[ toﬂlenesul]fony? nitri eo ragetgl ammocarbor? ?SI tion.

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

20 In certain embodiments of formula I, R is phenyl substituted one, two, three or four times
with a substituent or substituents each independently selected from: halo; C;_ealkyl; C;.
salkoxy; halo-Cealkyl; halo-Cisalkoxy; Cisalkylsulfonyl; nitrile; alkoxyalkoxy;
hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or Cs.scycloalkyl-Ci_salkoxy.

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

25 with a substituent or substituents each independently selected from: fluoro; chloro; bromo;
iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl;
nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or
cyclopropylmethoxy.

In certain embodiments of formula I, R' is phenyl optionally substituted one, two or three

30 times with a substituent or substituents each independently selected from: fluoro; chloro;

bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile;

methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.



15 I n certain enbodi nents, the conpounds of fornmula |I nmay be nore
specifically of formula Ill: O Ill wherein R6, R8, RO and Rl1l1l are as

defi ned hwoebmw/o7e6@7certai n enbodi nents of forrmula 11, POE/EPOO6T404
conpounds may be nore specifically of formula Ma or formula M; wherein
R6, R8, RO and Rl11 are as defined herei WO 2010/ 072647PCT/ EP2009/ 067404
- 23 - In certain enbodi nents of any of forrrulas [11, Ma and Illb, R6 is:
hal o; net]mwertamrerr@pﬂlymentsmf foerdal, R' m‘rtiobmomﬂ‘té dm‘lethw pfenylo? a4 | 1, Ma
and II1Db, nmet ho o or.difluor I n certaln
enbodi ment Lot BE PO SO u e s b RE T ooty e oxys
et hoxy; meaylhmeombbqnmhom4-ﬁ~rﬂ1Mme¢yquihhw 2-bronee4 Salichl@oiphehyrent s of any
of formulas 1], Ma and I1l1b, methyl ; In certain

enbodi mer8MEt4-gHgrosT1odg @#ﬁ‘l‘%sz Pliormo %rﬁhlamS-mfﬁtmeKwheﬂﬂf HEIRMO-Enl or o;
fluorog ”i%EﬂEMchA%et lfﬂhb'l?}ﬂoﬂ%%ﬁ%ylu45 dlmétﬂo;é%ﬂeﬁylnz-%@ﬁ&ﬂ%ﬂﬁé .50f any of
formulas |1 hoxy; dr oxyl10 et hoxy;

2- met hox ymetﬁlhlmsylfaml pllenbfydrhmmoe& ¢i31¢r0 Fmcthenasaifonyépheyi:Rebrosioot- -cldowp-of

o = R 2 S L R, TR e

R6, R7, Réoni%-mBthogy- 4a1arh<b>sjcabmyy1 _phenydaFtrainns:- moralywdrmmenyl such al kyl

1 e rRmbr b Sioch s by pins cothngaactbp o Phgn o s SilRelp Sondy t 1 on

nedi atjgd Bhenfl 2 MrbBE-UL BB r8SREthGEREHWA T han 2K Brone i St @ anc dullf@nyrEs-hod
conprising admnistering to a subject in need thereof an effective anpunt

of a conpdathexyphanyb 2rtnomatdvathyFhacthoxsmhemmb; ?ab@@op‘} -ehpes net hods for
hod
treating dd]Jym g Mhox gfgﬁ’én E‘b r¥mBLa- éﬂl@rg%t gd&QQ&'rﬁdngP?lg&%?}/)@tz 00

conprisin ring I'n nee reo e
anount ofplmn;zloaﬂmund-%ﬂﬂdmé (Qnm&m)qyethoky)gﬂtehﬁ; wth an effective anpunt of

a P2X3 in blto se nmay, be_an i nfl t di sease suc

o hr it ohsRiehraark Satom Iy Hors e e TR Lolate-SSrabas b
psori asi Smeﬁbky%]%n@l :6LBFITRS-bériz8[ 1, AGHORSES -y & M- Bridio- L BIsib folls: {1 -MRiIrSi e FHRRAL Y

di sease, airwa per-responsi veness, septic shock, glonerul onephritis,

irritabl ephf%}WeE bé@@@é%ﬂu%ﬁ@e@m%ﬁ‘n?ﬁt@xé’é&@@’l 25 The di sease may be a pain
condi ti ons_,SUef & Smétﬂ?l nﬁ{mgté‘r AR h103459b Sl ARk oeYﬁo?&f"h]ﬁénPrP%'B}omge”t al

pai n; prerrenstr C ntra pai n; pain due to burns di ne or
cl ust er h@aymmlffem;ethrybphmyl ﬁfﬂlroyo 4nm1hylt5 mpthnwphdng'l asbromo+4sdﬁ®mgﬁ adesthen ¢

|t octi onbheBsR bbe R ek Py 2aropB et o e BRI RPaBTe. bowel

syndr Que. ph"‘eale beréthssasanhsmy4 btemufo&wrb(ﬂiygrpheﬂylsor der, such as chronic

obstructive pul nonary di sorder , or bronchos asm or a

gast r oi nt %@ﬁth@afsu&f@xl %ing@p@éph%bﬁ %@mpr“rml%r%(lémxysghﬁﬁrp@ﬁw (3BY),
| nf | ammat OMAE I i

di sorder sﬂ?ﬁ(%f% ?g(;éﬁl §4r ﬁég)él- dlpd lambr&% Sc%gt?ﬁx}gjrs 213121}03%1 Ilggﬁ};v{n)bhenyl

di st ensi ofrbromo-2,2- dlﬂuoro-benzo[l ,3]dioxol- 5-y1 2 6 dlﬂuoro-phenyl 2-bromo-4-cyano-5-

methoxy-phenyl; 2,5-dimethoxy-phenyl; 3-methoxycarbonyl-2-methyl-phenyl; 3-methoxy-

25 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-

30 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-ethoxy-5-methoxy-phenyl; 2-bromo-5-



- 24 - The di sease may be di abet es.

with the nethods of the invention are shown in Table 1, together with
val ues f owOREBMNA726BABLE 1 # Structure Name pl C50 P2X7 1 EGHI/ER2@9/05{400
phenyl ) -acetyl]-2-phenyl -2, 3- 1-
[2-(2-Iodo-4,5-dinethoxydihydro-lH—py[H%Ln-4-one 6.984 2 CHI13 o 0 Cl

10

15

20

25

30

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; or 4-fluoro-4,5-dimethoxy-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-
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-
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-
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-

Represent ati ve conmpounds in accordance

pl C50
el

H3 0



CH3 1 -[2-(2-1o0do-4,5-di met hoxyphenyl)-acetyl]-2-o0-tolyl-2, 3-

di hydro-1Hpyridin-4-one 5.963 3 0| CH3 Br 0, 401 CH3 1.1 01

- [ 2- ( 2- Brworet/B2@7 et hoxy- phenyl ) -acetyl ] - 2- phenyl - 2, BCT/EP2009/067404

di hydro-1H pyridin-4-one 7.03 4 CH3 O0 1 CH3 0 Ilei

(S)-1-[2-(2-10do-4, 5-di met hox phenyl) - geet yl]-2-phenyl -2, 3- y-

di hydro- 1H pyridi n-4-one 7.418
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-

5 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.

10 In certain embodiments of formula I, R'is: 2-i0do-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-ethoxy-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-

15 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; or 4-
fluoro-4,5-dimethoxy-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.
20 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.
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-ethyl-phenyl.
In certain embodiments of formula I, R' is 2-bromo-4-chloro-5-(2-hydroxy-ethyl-phenyl.
25 In certain embodiments of formula I, R' is 2-bromo-4-difluoromethoxy-5-methoxy-phenyl.
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.
30 In certain embodiments of formula I, R' is 2-bromo-5-methoxy-phenyl.
In certain embodiments of formula I, R" is 2-bromo-4,5-dimethyl-phenyl.
In certain embodiments of formula I, R is is optionally substituted heteroaryl. In certain

embodiments such heteroaryl may comprise: pyridinyl; indazolyl; indolyl; quinolinyl;



5o 01

CH3 0 lei O

(R -1-[2-(2-1o0do-4, 5-di net hoxyphenyl ) -acetyl ] -2-phenyl -2, 3-
di hydr o- IWwWopyro/dz6a74- one 5.425 - 25 - 6 CH3 O 0 | CH3 @CT/EP2009/067404
2- (4- Fl uor o- phenyl) - 1-[ 2- (2-i odo4, 5- di met hoxy- pheny1l) - acetyl1] - 2, 3-

di hydro- 1H pyridi n-4-one 6.97 7 H3C Br
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thiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl; tetrahydroquinolinyl; each of
which may be optionally substituted one, two or three times with a substituent or substituents
independently selected from: fluoro; chloro; bromo; methyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments of formula I, R' is optionally substituted heteroaryl. In certain
embodiments such heteroaryl may comprise: pyridinyl; indazolyl; indolyl; quinolinyl; or
benzofuranyl; each of which may be optionally substituted one, two or three times with a
substituent or substituents independently selected from: fluoro; chloro; bromo; methyl;
methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments of formula I, R' is adamantyl.

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

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

In certain embodiments of formula I, R is phenyl optionally substituted one, two, three or
four times with a substituent or substituents each independently selected from: halo; C;.
salkyl; C;_salkoxy; halo-Cealkyl; halo-C;.salkoxy; Ci.salkylsulfonyl; Cisalkylsulfanyl; C;.
calkylsulfinyl; phenylsulfonyl wherein the phenyl portion is optionally substituted with C;.
calkyl; nitrile; alkylcarbonyl; aminocarbonyl; alkoxycarbonyl; alkoxycarbonylalkoxy;
hydroxycarbonyl; hydroxycarbonylalkoxy; alkylaminocarbonylalkoxy; alkoxyalkoxy;
hydroxyalkoxy; alkylaminoalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; Cs.ecycloalkyl-C;.
salkoxy; amino; aminoalkyl; or nitro; or two adjacent substituents may form a C;.
salkylenedioxy or halo-Cj.alkylenedioxy.

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: fluoro; chloro;
bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;
methanesulfonyl; methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl;
aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;
hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy;
methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl;
cyclopropylmethoxy; amino; or nitro; or two adjacent substituents may form methylenedioxy,

ethylenedioxy or difluoromethylenedioxy.



0O 00 1-[2-(2-Brono-5-nethoxy-phenyl)- acetyl]-2-phenyl-2,3-di hydro-1H

pyridin-4-one 6.765 8 01 CH3 Br O O O 42-(2-Brono-4-nethoxy-phenyl)- 1
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In certain embodiments of formula I, R is phenyl optionally substituted one, two, three or
four times with a substituent or substituents each independently selected from: halo; C;.
salkyl; C;_salkoxy; halo-Cealkyl; halo-C;.salkoxy; Ci.salkylsulfonyl; nitrile; alkoxyalkoxy;
hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or Cs.scycloalkyl-Ci_salkoxy.

5 In certain embodiments of formula I, R? is phenyl optionally substituted one, two, three or
four times with a substituent or substituents each independently selected from: fluoro; chloro;
bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;
methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or
cyclopropylmethoxy.

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

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

15 or substituents each independently selected from: halo; methyl; methoxy; trifluoromethyl;
difluoromethoxy; nitrile; or methanesulfonyl.

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.

20 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;
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.

25 In certain embodiments of formula I, R” is 4-fluoro-phenyl.

In certain embodiments of formula I, R? is 3-fluoro-phenyl.

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



CH3 1-[2-(2-Brono-4,5-di net hoxyphenyl)-acetyl]-2-isopropyl -2, 3-
di hydro-1Hpyridin-4-one 5.45 10 O | CH Br O,CH O
1-[ 2- ( 2- Bvoreotod7264di met hoxyphenyl ) - acet yl | - 2- cycl ohexyl PRTBP2009/067404
di hydro-1H pyridin-4-one 7.193 11 0 1 CH C 0, 0 CH 1.1
1-[ 2- (2- Cnhl oro- 4, 5-di net hoxyphenyl ) - ac_%oy_l ] - 2- phenyl - 2, 3-
di hydro- 1H pyri di n-4-one 6. 806
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;

5 phenylsulfonyl wherein the phenyl portion is optionally substituted with Cy_ealkyl; nitrile;
hydroxy; alkylcarbonyl; aminocarbonyl; alkoxycarbonyl; alkoxycarbonylalkoxy;
hydroxycarbonyl; hydroxycarbonylalkoxy; alkylaminocarbonylalkoxy; alkoxyalkoxy;
hydroxyalkoxy; alkylaminoalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; Cs.ecycloalkyl-C;.
calkoxy; amino; aminoalkyl; or nitro; or two adjacent substituents may form a C;.

10 ,alkylenedioxy or halo-Cjalkylenedioxy; and
cach R" independently is: halo; C;.salkyl; Ci.salkoxy; halo-C;ealkyl; halo-C;.
salkoxy; Ciealkylsulfonyl; or nitrile.
In certain embodiments of formula II, the subject compounds may be more specifically of

formula Ila or formula IIb;

R® = © R® = ©
R’ N RX N
O O :
R® R0 ) R® R0 )
IIa; IIb;

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

15

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

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

In certain embodiments of any of formulas II, ITa and IIb, at least two of RS, R7, R®, R’ and
20 R'are not hydrogen.

In certain embodiments of any of formulas II, Ila and IIb, at least three of R6, R, RS, R’ and

R'? are not hydrogen.

In certain embodiments of any of formulas II, ITa and IIb, RS R, R®, R” and R'? each

independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
25 trifluoromethyl; difluoromethoxy; methanesulfonyl; methanesulfanyl; methanesulfinyl;

toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy;

carboxy; hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy;

hydroxyethoxy; methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl;



- 26 -

12 008Br O

1-[2-(7-Brono- 2, 3-di hydrobenzo[ 1, 4] di oxi n-6-yl)-acetyl]-2-

phenyl - 2, 8odvtwude@s 1H- pyri din-4- one 5305 1 3 0 | CH3 PBI/EP2009857404
phenyl ) -acetyl]-2-phenyl - 2, 3-

(S)-1-[2-(2-Brono- 4, 5-di net hoxydi hydrq-zjll-_l- pyridin-4-one 7.22 14 0 |

10

15

20

25

30

hydroxyethyl; cyclopropylmethoxy; amino; or nitro; or two adjacent substituents may form
methylenedioxy, ethylenedioxy or difluoromethylenedioxy.
In certain embodiments of any of formulas II, ITa and IIb, RS R, R®, R” and R'? each
independently is: hydrogen; halo; C;.salkyl; C;.¢alkoxy; halo-C;_ealkyl; halo-C.salkoxy; Ci.
calkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or
Cs.¢cycloalkyl-Csalkoxy.
In certain embodiments of any of formulas II, ITa and IIb, RS R, R®, R” and R'? each
independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
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;
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 11, Tla and IIb, R® is: hydrogen; halo; or methyl.
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.
In certain embodiments of any of formulas II, Ila and IIb, p is 0, 1 or 2.
In certain embodiments of any of formulas II, ITa and IIb, R is halo.
In certain embodiments of any of formulas II, ITa and IIb, R"' is fluoro.
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-
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;

CH3



c 50, CH3 1.1 (S)-1-[2-(2-Chloro-4,5-dinethoxy-

phenyl ) -acetyl ] -2-phenyl -2, 3- di hydro-1H pyridin-4-one 6.705 15 CH3 OO0
CH3 0 O WO 20m&07164f72- (4, 5- Di met hoxy-2- trifluoromet hyl - poEmpjooacavyl | - 2-
phenyl - 2, 3-di hydr o- 1H pyri di n-4- 5. 395 FF

22
R%is: methoxy; halo; methyl; or difluoromethoxy;
R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and
R'%is hydrogen; or halo.
In certain embodiments of any of formulas II, ITa and IIb:
5 RC 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
R'%is hydrogen.
10 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, Ila and IIb, p is 1 or 2 and R"" is fluoro.
In certain embodiments of any of formulas II, ITa and IIb, p is 1 and R is fluoro.
In certain embodiments of any of formulas II, ITa and IIb, p is 1 and R is fluoro at the 4-
position.

15 In certain embodiments, the compounds of formula I may be more specifically of formula III:
@)
R® =
N
O
R®
R
11
R I
wherein R6, RS, R’ and R" are as defined herein.

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

formula Il1a or formula IIlb;
R® = © R® =
N N
0] 0] :
R® R®
R R?
11 11
R Ila; R

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

0]
20 1IIb;



16 0 CH3 0 Br 0 CH3 1.1 0 (S)-1-[2-(2-Brono-5-ethoxy- 4-

nmet hoxy- phenyl ) -acetyl]-2-(4- fluoro-phenyl)-2, 3-di hydro- 1Hpyri di n-4-one
7.17 17 VO0I20B®71640 O Br 0 (S)-1-[2-(2-Bronp- 4- et hoxPCHEP2009/067404

met hoxy- phenyl ) -acetyl ]-2-(4- fluoro-phenyl)-2, 3-di hydro- 1Hpyri di n-4-one

10

15

20

25

30
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In certain embodiments of any of formulas III, IIla and IIIb, R is: halo; methyl; or ethyl.
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-
ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl.
In certain embodiments of any of formulas III, IIla and IIIb, RS 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 IIT, IITa and ITIb, R’ is: methoxy; 2-hydroxy-
ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl.
In certain embodiments of any of formulas III, IIla and IIIb, R" is halo.
In certain embodiments of any of formulas III, IITa and ITIb, R"" is fluoro.
Where any of R, R% R}, R* R>, RS, R7, R®, R?, R" or R" is alkyl or contains an alkyl moiety,
such alkyl is preferably lower alkyl, i.e. C;-Cealkyl, and more preferably C;-Cjalkyl.
The invention also provides methods for treating a disease or condition mediated by or
otherwise associated with a P2X; receptor, the method comprising administering to a subject
in need thereof an effective amount of a compound of the invention.
The invention also provides methods for treating an inflammatory, respiratory or diabetes
condition, the method comprising administering to a subject in need thereof an effective
amount of a compound of the invention together with an effective amount of a P2X3 inhibitor.
The disease may be an inflammatory disease such as arthritis, and more particularly
rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive
pulmonary disease, airways hyper-responsiveness, septic shock, glomerulonephritis, irritable
bowel disease, and Crohn's disease.
The disease may be a pain condition, such as inflammatory pain; surgical pain; visceral pain;
dental pain; premenstrual pain; central pain; pain due to burns; migraine or cluster headaches;
nerve injury; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis; cancer pain;
viral, parasitic or bacterial infection; post-traumatic injury; or pain associated with irritable
bowel syndrome.
The disease may be a respiratory disorder, such as chronic obstructive pulmonary disorder
(COPD), asthma, or bronchospasm, or a gastrointestinal (GI) disorder such as Irritable Bowel
Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic and other biliary disorders,

renal colic, diarrhea-dominant IBS, pain associated with GI distension.



6.535 -27 - 18 Br lel Lc 1. F (S)-142-(2-Brono-5-
cycl opropyl net hoxy- 4- net hoxyphenyl) - acetyl] - 2- (4-f | uor o- phenyl) -
2, 3- di hydwo-20t/q39647di n- 4-one 6.93 19 0 | CH3 401 Br OPCTEH3000/067404
-24 -
The disease may be diabetes.
Representative compounds in accordance with the methods of the invention are shown in
Table 1, together with pICsy values for P2X7.
TABLE 1

# | Structure Name pICso P2X7

O N
1 1-[2-(2-Iodo-4,5-dimethoxy-
‘o) phenyl)-acetyl]-2-phenyl-2,3- 6.984
0 I

dihydro-1H-pyridin-4-one

) N
) 1-[2-(2-Iodo-4,5-dimethoxy-
o) CH, phenyl)-acetyl]-2-o-tolyl-2,3- 5.963
) I

dihydro-1H-pyridin-4-one

CH,
@)
Br =
N
3 1-[2-(2-Bromo-4,5-dimethoxy-
@] % phenyl)-acetyl]-2-phenyl-2,3- 7.03

cl) | dihydro-1H-pyridin-4-one
CH, O\CH N

—0
<A)I
)
A\
O

O N
A m (S)-1-[2-(2-Iodo-4,5-dimethoxy-
0O phenyl)-acetyl]-2-phenyl-2,3- 7418
0 | =

| dihydro-1H-pyridin-4-one

(R)-1-[2-(2-Iodo-4,5-dimethoxy-
phenyl)-acetyl]-2-phenyl-2,3- 5.425

=
N ~
| dihydro-1H-pyridin-4-one
CH,




(S)-1-[2-(2-Brono-4, 5-di net hoxyphenyl)-acetyl]-2-(4-fl uoro-phenyl)-

2, 3-di hydro- 1H pyridin-4-one 7.6125 20 Br 0 (S)-1-[2-(2-Brono-4-
cycl opr opybreetono26475- net hoxyphenyl ) - acetyl ] - 2- (4- f | uor oPp@EPYAP67404
2, 3-di hydr o- 1H- pyri di n- 4- one 6. 08 21 0 |

-25._

g Y

) N
6 m 2-(4-Fluoro-phenyl)-1-[2-(2-iodo-
0 [ = 4,5-dimethoxy-phenyl)-acetyl]-2,3- | 6.97
|

| dihydro-1H-pyridin-4-one

N

7 1-[2-(2-Bromo-5-methoxy-phenyl)-

@) acetyl]-2-phenyl-2,3-dihydro-1H- 6.765
= | pyridin-4-one
oY

3 1-[2-(2-Bromo-4-methoxy-phenyl)-

0 acetyl]-2-phenyl-2,3-dihydro-1H- 5.685
0O

pyridin-4-one

3
)
Br =
N
9 1-[2-(2-Bromo-4,5-dimethoxy-
O phenyl)-acetyl]-2-isopropyl-2,3- 5.45
? H,C CH, dihydro-1H-pyridin-4-one
CH, O~
3 CH,
0
Br =
N
10 1-[2-(2-Bromo-4,5-dimethoxy-
0O phenyl)-acetyl]-2-cyclohexyl-2,3- 7.193
(ID dihydro-1H-pyridin-4-one
CHy Os .,

N
11 1-[2-(2-Chloro-4,5-dimethoxy-
0O yZ phenyl)-acetyl]-2-phenyl-2,3- 6.806
(ID | dihydro-1H-pyridin-4-one
x>




CH3 I (:) NI O CH3 el

4, 5- Di nmet hoxy- 2-[ 2- oxo- 2- (4- ox02- phenyl - 3, 4- di hydr o- 2H pyri di n- 1-
y1) - et hylweohkerzoeéarrile 5.205 22 1 CH3 O il Br 3 1.1 PCT/EP2009/067404
142- ( 2- Br ono- 4, 5- di net hoxyphenyl ) - acetyl ]-2-(4-fl uoro-phenyl) -

2, 3-di hydro-1H pyridin-4-one 7.165 - %% - 23 H3C,,0

one

(\
O N
[ W 1-[2-(7-Bromo-2,3-dihydro-
12 0O s benzo[1 ,4]d19x1n—6—y1)—acety1;| -2- 5305
) Br | phenyl-2,3-dihydro-1H-pyridin-4-
N

13 (S)-1-[2-(2-Bromo-4,5-dimethoxy-
phenyl)-acetyl]-2-phenyl-2,3- 7.22
(I) dihydro-1H-pyridin-4-one
CH
(\ ¢O
N
14 (S)-1-[2-(2-Chloro-4,5-dimethoxy-
_ phenyl)-acetyl]-2-phenyl-2,3- 6.705
(I) | dihydro-1H-pyridin-4-one
CH NS
i 7Y
O N 1-[2-(4,5-Dimethoxy-2-
15 trifluoromethyl-phenyl)-acetyl]-2- 5395
0 phenyl-2,3-dihydro-1H-pyridin-4- )
| one

pyridin-4-one

(S)-1-[2-(2-Bromo-5-cthoxy-4-
16 methoxy-phenyl)-acetyl]-2-(4- 717
(|) fluoro-phenyl)-2,3-dihydro-1H- :

pyridin-4-one

Br =
N
s (S)-1-[2-(2-Bromo-4-cthoxy-5-
17 k O methoxy-phenyl)-acetyl]-2-(4- 6.535
© fluoro-phenyl)-2,3-dihydro-14- :
o)
H,C”
F




00 & Br 0O 101 (S)-1- {2- [2-Brono-4-nethoxy-5 -

(2- met hoxy- et hoxy) - phenyl] - acetyl} -2-(4-fluoro-phenyl)-2, 3-

di hydr o- Wwopyrowdee74- one 7.355 24 0 | C H3 00 OyF F 101 PCTEP2d09/067404
-[2-(2-Bronmp-5 -

di f1 uor onet hoxy- 4- net hoxypheny1l) - acetyl -2-(4-fluoro-phenyl)- 2,3

-di hydro- 1H pyri di n-4-one 6.305 25 0 H3 Br 0 0,
(0]
Br =~
N
oG o (S)-1-[2-(2-Bromo-5-
18 >0 cyclopropylmethoxy-4-methoxy- 6.93
0 phenyl)-acetyl]-2-(4-fluoro-phenyl)- ’
2.3-dihydro-1H-pyridin-4-one
F
O
Br =
N
19 o) (S)-1-[2-(2-Bromo-4,5-dimethoxy-

0] phenyl)-acetyl]-2-(4-fluoro-phenyl)- | 7.6125
| 2 3-dihydro-1H-pyridin-4-one

2.3-dihydro-1H-pyridin-4-one

O
Br =
N
o) (S)-1-[2-(2-Bromo-4-
20 9] cyclopropylmethoxy-5-methoxy- 6.0%
phenyl)-acetyl]-2-(4-fluoro-phenyl)- )

N
| AP
N
1 4,5-Dimethoxy-2-[2-0x0-2-(4-0x0-
o) 2-phenyl-3,4-dihydro-2H-pyridin-1- | 5.205
? yl)-ethyl]-benzonitrile
CH, O\CH

O
Br =
N
2 o) 1-[2-(2-Bromo-4,5-dimethoxy-
0 phenyl)-acetyl]-2-(4-fluoro-phenyl)- | 7.165
| 2 3-dihydro-1H-pyridin-4-one




'CH3 S d 1 - [2-(2-Bronp-4,5

- di net hoxyphenyl) - acetyl]-2-(3-chl oro-phenyl)- 2,3

-di hydro wel-zpy)vdmim 4-one 6.28 26 Br lel FL.F OF 1101PCTEP2009/067404

42- (2-Brono-4,5 -his-difluoronethoxy-phenyl)-acetyl]-2- H -one 5.895 27 Br
0 CI-1331[2(ZBrorm45 28

- di met hoxyphenyl ) - acet yl | - 2- cycl opent yI*°2, 3- di hydr o- 1H pyri di n- 4- one

Br = °
N
(S)-1-{2-[2-Bromo-4-methoxy-5-
23 | HiCy 0 (2-methoxy-ethoxy)-phenyl]- 7355
acetyl} -2-(4-fluoro-phenyl)-2,3- )

dihydro-1H-pyridin-4-one

(0]
Br -
N
(S)-1-[2-(2-Bromo-5-
24 O difluoromethoxy-4-methoxy- 6.305
CI) phenyl)-acetyl]-2-(4-fluoro-phenyl)- | ™
3

CH OYF 2 ,3-dihydro-1H-pyridin-4-one
F F
)
Br =
N
25 1-[2-(2-Bromo-4,5-dimethoxy-
0 phenyl)-acetyl]-2-(3-chloro-phenyl)- | 6.28
? 2.3-dihydro-1H-pyridin-4-one
CH; 0O<
CH, Cl
0]
Br =
N
(S)-1-[2-(2-Bromo-4,5-bis-
26 0 difluoromethoxy-phenyl)-acetyl]-2- 5295
Q (4-fluoro-phenyl)-2,3-dihydro- 1 H- |~
E )\F O\l/F pyridin-4-one
F F
o CH,
)
“CH,
O .
27 | Br ~d 1-[2-(2-Bromo-4,5-dimethoxy-
N phenyl)-acetyl]-2-cyclopentyl-2,3- 6.35
dihydro-1H-pyridin-4-one
)
O
Br =
N 1-[2-(2-Bromo-4,5-dimethoxy-
28 o phenyl)-acetyl]-2-(3-methoxy- 5415
(Ij phenyl)-2,3-dihydro-1H-pyridin-4- ’
CHy O, o~ Ch one




6. 35 28 01 CH3 Br . 0, CH3 el oChl3 1- [2-(2-Bronpo-4,5
- di met hoxyphenyl) - acetyl] - 2- ( 3- net hoxyphenyl ) -2, 3 -di hydro- 1H pyri di n- 4-
one 5.4NM80 201029264729 H3C Br PCT/EP2009/067404

-29.

Br rﬁf\\ﬁﬁo
N
o) (S)-1-[2-(2-Bromo-5-methoxy-4-
29 H,C = methyl-phenyl)-acetyl]-2-(4-fluoro- 6.625
| phenyl)-2,3-dihydro-1 H-pyridin-4- | &
_e A one
H,C
F
)
Br =
N
(S)-1-[2-(2-Bromo-4-chloro-5-
30 @) methoxy-phenyl)-acetyl]-2-(4- 6.4
Cl fluoro-phenyl)-2,3-dihydro-1H- ’
@) ~c pyridin-4-one
H3
F
O
Br =~
N
o) 1-[2-(2-Bromo-5-methoxy-4-
31 H,C methyl-phenyl)-acetyl]-2-(4-fluoro- 6.50
phenyl)-2,3-dihydro-1H-pyridin-4- ’
O< CH, one
F
Br [44\\’?0
N
1 o) 1-[2-(2-Bromo-4-chloro-5-methoxy-
Cl = | phenyl)-acetyl]-2-(4-fluoro-phenyl)- | 6.17
2 3-dihydro-1 H-pyridin-4-one
_0 A M pyr
H,C
F
Br F;x\di
N
1 ) % 1-[2-(2-Bromo-5-hydroxy-4-methyl-
H,C | phenyl)-acetyl]-2-(4-fluoro-phenyl)- | 6.18
OH . 2.3-dihydro-1H-pyridin-4-one
F




* 0

(S)-142-(2-Brono-5- et hoxy- 4-
nmet hyl - phenyl) - acety1] - 2- (4-fl uor ophenyl) - 2, 3-di hydr o- 1H pyri di n- 4-
6. 625 30 WD 208v07Q643 O O (S)-142-(2-Brono-4-chl oro-5-

PCT/EP2009/067404

met hoxy- pheny1l) - acetyl]-2-(4- fluoro-phenyl)-2, 3-di hydro-1Hpyri di n-4-one

6.4 31 Br lei 0, CH3 e 0 1- [2-Q§-3ronn-5 - met hoxy- 4-
met hyl - phenyl ) - acet yl ] - 2- (4-fl uoro- phedyl)-2, 3 -di hydro- 1H pyri di n- 4-
6.59 32 (|:H3 = 0
O N
34 1-[2-(2-Bromo-4,5-dimethoxy-
0 phenyl)-acetyl]-2-cyclohexylmethyl- | 5.94
? Br 2.3-dihydro-1H-pyridin-4-one
CH,
@)
Br =
N
35 1-[2-(2-Bromo-4,5-dimethoxy-
) phenyl)-acetyl]-2-(3-fluoro-phenyl)- | 6.815
cl) 2.3-dihydro-1H-pyridin-4-one
CH, O
* TTcH, F
Br (\‘%O
N
(S)-1-[2-(2-Bromo-4-fluoro-5-
36 ) methoxy-phenyl)-acetyl]-2-(4-
F = | fluoro-phenyl)-2,3-dihydro-1H- 7.3
O_ N pyridin-4-one
CH,
F
Br (\70
N
37 1-[2-(2-Bromo-4,5-dimethoxy-
@) phenyl)-acetyl]-2-m-tolyl-2,3- 6.425
(l) = | dihydro-1H-pyridin-4-one
Br (\‘¢O
N
38 o) 1-[2-(2-Bromo-4,5-dimethoxy-
0 phenyl)-acetyl]-2-p-tolyl-2,3- 5.325
C|)H3 oL dihydro-1H-pyridin-4-one
CH,
CH,
0]
Br =
N
3-{1-[2-(2-Bromo-4,5-dimethoxy-
39 0O phenyl)-acetyl]-4-o0xo0-1,2,3,4- 545
(I) tetrahydro-pyridin-2-yl} - '
CH, O benzonitrile
X

one



Cl H 3C Br 401 401 0 1 -[2-(2-Brono-4-chloro-5

- met hoxyphenyl ) - acetyl ]-2-(4-fl uoro-phenyl)- 2,3 -di hydro-1H pyri di n-4-one
6.17 33 W0 2010@R2647€i 0 1 phenyl)-acetyl]-2-(4-fl uoro- poEmpr)09/027484 2, 3
-di hydro- 1Hpyridin-4-one 6.18 - 30 - 34 CH3

-31 -
()/CH3 (\&O

N
40 o) 1-[2-(2.,4-Dimethoxy-phenyl)-
9] = acetyl]-2-(4-fluoro-phenyl)-2,3- 5.843

| | dihydro-1H-pyridin-4-one

N
41 (S)-1-[2-(2-Bromo-4,5-dimethoxy-
0] . phenyl)-acetyl]-2-(3-fluoro-phenyl)- | 7.94
(I) | 2,3-dihydro-1H-pyridin-4-one

CH, O
3 ~ CH, NG =
o ~CH, Z O
N
42 o) 1-[2-(2,5-Dimethoxy-phenyl)-
acetyl]-2-(4-fluoro-phenyl)-2,3- 5.995
dihydro-1H-pyridin-4-one
O
H.,C
F
Br = ©
N
(S)-1-{2-[2-Bromo-4-fluoro-5-(2-
43| E O methoxy-ethoxy)-phenyl]-acetyl} -2- 789
(4-fluoro-phenyl)-2,3-dihydro-1H- ’
O pyridin-4-one
\L 0 ~CH; F
= )
N
44 o) (S)-1-[2-(3 4-Dimethoxy-phenyl)-
'e) acetyl]-2-(4-fluoro-phenyl)-2,3- 6.003
CI) H. O dihydro-1H-pyridin-4-one
3 ~




800C H3

, 5.94 35W0 2010067 Br

phenyl)-acetyl]-2-(3-fluoro-phenyl)-

o Br 1-

- di mret hoxyphenyl ) - acetyl ] - 2- cycl ohexyl net hyl -
1 42-(2- Brono- 4, BCTdiPe@0i06o394+

2,3 -di hydro-1H pyri di n-4-one 6.815 36

[2-(2-Bronmp-4,5

0 o CH3 1401

-32-

2 3 -di hydro-1H pyri di n-4-one

N
45
?m/ |

Y

(S)-1-[2-(3,4-Dimethoxy-phenyl)-

acetyl]-2-(3-fluoro-phenyl)-2,3- 6.006
dihydro-1H-pyridin-4-one
CH, O [
° T cH, F
Br (\70
N
O (S)-1-{2-[2-Bromo-4-fluoro-5-(2-
46 | F hydroxy-ethoxy)-phenyl]-acetyl} -2- 73]

(4-fluoro-phenyl)-2,3-dihydro-1H-
pyridin-4-one

47 )
7

(S)-1-[2-(2-Fluoro-4,5-dimethoxy-
phenyl)-acetyl]-2-(4-fluoro-phenyl)- | 6.4
2.3-dihydro-1H-pyridin-4-one

Z O
N
48 O
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TABLE 1

Synthesis
Compounds of the present invention can be made by a variety of methods depicted in the

illustrative synthetic reaction schemes shown and described below.

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

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



1401 CH 3 0 1 42-(2-Brono-4,5 -di net hoxyphenyl)-acetyl]-2-p-tolyl-2, 3-
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tetrahydro-pyridin-2-yll - b enzonitrile 5.45 -31 - 4001 CHO,C3 * H3

-34 -
about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and most
preferably and conveniently at about room (or ambient) temperature, ¢.g., about 20 °C.
Scheme A below illustrates one synthetic procedure usable to prepare specific compounds of

formula I, wherein X is a leaving group and R6, R, RS, R9, R'*and R are as defined herein.

R6 / O R6 / O
R7 X HN RL N
+ base o
R® R' ° R’ R 1
" R
R a (R), ] R ; (R,
5 b i
SCHEME A

In Scheme A, aryl acetic acid compound a is reacted with aryl dihyropyridone compound b
in an amide coupling reaction to afford dihydropyridone amide compound II, which is a
compound of formula I as noted above. Leaving group X, in many embodiments, may be —

10  OH, and the amide coupling reaction of step 1 may be carried out using EDCI, HU, BOP,
PyBOP or the like. In many embodiments compound a is an acid halide which may be
prepared by treatment of the corresponding aryl acetic acid with thionyl chloride,
phosphorous oxychloride, oxalyl chloride or the like. corresponding aryl nitro compounds, as
illustrated in the experimental examples below.

15 Aryl dihydropyridone b may be prepared by reaction of the corresponding aryl Grignard
reagent with 4-methoxy-pyridine, which may be protected to prevent reaction at the 2-
position.

In the embodiment of Scheme A, aryl acetic acid compound a is shown as a phenyl
compound, and aryl dihyropyridone b is shown as a phenyl compound. The phenyl moieties

20 ofthese compounds in many embodiments may be replaced by various heteroaryl, such as
indolyl, indazolyl, pyridinyl, and the like, as demonstrated in the expermental examples
below.

Many variations of Scheme A are possible and will suggest themselves to those skilled in the
art. Specific details for producing compounds of the invention are described in the Examples

25 section below.

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
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-di hydro- 1Hpyridin-4-one 7.94 42 0,CH3 401 1401 1-1[2-(2,5
- D met hoxy- phenyl)- acetyl] -2-(4-fl uqr3%-_pheny1) -2,3 -
di hydro- 1H pyri di n-4-one 5.995 43 Br
juvenile arthritis, osteoarthritis, gouty arthritis and other arthritic conditions. The subject
compounds would be useful for the treatment of pulmonary disorders or lung inflammation,
including adult respiratory distress syndrome, pulmonary sarcoidosis, asthma, silicosis, and
chronic pulmonary inflammatory disease.
5 The compounds of the invention are also expected to find utility as analgesics in the
treatment of diseases and conditions associated with pain from a wide variety of causes,
including, but not limited to, inflammatory pain such as pain associated with arthritis
(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,

10 neuritis, neuralgias, poisoning, ischemic injury, interstitial cystitis, cancer pain, viral,
parasitic or bacterial infection, post-traumatic injuries (including fractures and sports injuries),
and pain associated with functional bowel disorders such as irritable bowel syndrome.
Further, compounds of the invention are useful for treating respiratory disorders, including
chronic obstructive pulmonary disorder (COPD), asthma, bronchospasm, and the like.

15 Additionally, compounds of the invention are useful for treating gastrointestinal disorders,
including Irritable Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic
and other biliary disorders, renal colic, diarrhea-dominant IBS, pain associated with GI
distension, and the like.

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

20 Administration and Pharmaceutical Composition

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

25 ingredients.
In general, the compounds of the invention will be administered in a therapeutically effective
amount by any of the accepted modes of administration for agents that serve similar utilities.
Suitable dosage ranges are typically 1-500 mg daily, preferably 1-100 mg daily, and most
preferably 1-30 mg daily, depending upon numerous factors such as the severity of the

30 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
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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,
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
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
employed. The pharmaceutical compositions may be employed as solids, such as tablets or
filled capsules, semisolids, powders, sustained release formulations, or liquids such as
solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable solutions
for parenteral use. Formulations containing about one (1) milligram of active ingredient or,
more broadly, about 0.01 to about one hundred (100) milligrams, per tablet, are accordingly
suitable representative unit dosage forms.

The compounds of the invention may be formulated in a wide variety of oral administration
dosage forms. The pharmaceutical compositions and dosage forms may comprise a
compound or compounds of the present invention or pharmaceutically acceptable salts
thereof as the active component. The pharmaceutically acceptable carriers may be either
solid or liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances which
may also act as diluents, flavouring agents, solubilizers, lubricants, suspending agents,
binders, preservatives, tablet disintegrating agents, or an encapsulating material. In powders,
the carrier generally is a finely divided solid which is a mixture with the finely divided 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

[ 2-Brono-4-fluoro-5 -(2- methoxy-ethoxy)-phenyl ]

CH3
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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,

5 and the like. The term “preparation” is intended to include the formulation of the active

compound with encapsulating material as carrier, providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is in association with it.
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and
lozenges may be as solid forms suitable for oral administration.

10  Other forms suitable for oral administration include liquid form preparations including
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form preparations
which are intended to be converted shortly before use to liquid form preparations.

Emulsions may be prepared in solutions, for example, in aqueous propylene glycol solutions
or may contain emulsifying agents, for example, such as lecithin, sorbitan monooleate, or

15 acacia. Aqueous solutions can be prepared by dissolving the active component in water and
adding suitable colorants, flavors, stabilizers, and thickening agents. Aqueous suspensions
can be prepared by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, and other well known suspending agents. Solid form preparations

20 include solutions, suspensions, and emulsions, and may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners,
dispersants, thickeners, solubilizing agents, and the like.

The compounds of the invention may be formulated for parenteral administration (e.g., by
injection, for example bolus injection or continuous infusion) and may be presented in unit

25  dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers
with an added preservative. The compositions may take such forms as suspensions, solutions,
or emulsions in oily or aqueous vehicles, for example solutions in aqueous polyethylene
glycol. Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include
propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic

30 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
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pyrogen -free water.

The compounds of the invention may be formulated for topical administration to the
epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments and creams
may, for example, be formulated with an aqueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base
and will in general also containing one or more emulsifying agents, stabilizing agents,
dispersing agents, suspending agents, thickening agents, or coloring agents. Formulations
suitable for topical administration in the mouth include lozenges comprising active agents in
a flavored base, usually sucrose and acacia or tragacanth; pastilles comprising the active
ingredient in an inert base such as gelatine and glycerine or sucrose and acacia; and
mouthwashes comprising the active ingredient in a suitable liquid carrier.

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

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

The subject compounds may be formulated for nasal administration. The solutions or
suspensions are applied directly to the nasal cavity by conventional means, for example, with
a dropper, pipette or spray. The formulations may be provided in a single or multidose form.
In the latter case of a dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a spray, this
may be achieved for example by means of a metering atomizing spray pump.

The compounds of the invention may be formulated for acrosol administration, particularly to
the respiratory tract and including intranasal administration. The compound will generally
have a small particle size for example of the order of five (5) microns or less. Such a particle
size may be obtained by means known in the art, for example by micronization. The active
ingredient is provided in a pressurized pack with a suitable propellant such as a
chlorofluorocarbon (CFC), for example, dichlorodifluoromethane, trichlorofluoromethane, or

dichlorotetrafluoroethane, or carbon dioxide or other suitable gas. The aerosol may

(S)-1 - pe1/HrdeoBlosmane- 5
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dodecylazacycloheptan-2-one). Sustained release delivery systems are inserted

subcutancously into the subdermal layer by surgery or injection. The subdermal implants

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

biodegradable polymer, ¢.g., polylactic acid.

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

25  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
containing a compound of the present invention are described below.

30 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.



0O HN base 10 O 11 a bll 5 SCHEME A In Schene A aryl acetic acid
conpound a is reacted with aryl dihyropyridone conpound b in an am de

coupl i ng weaetwwee4ro af ford di hydropyri done am de corrpoﬂmtlt/EPI2009th40h is a
conpound of forrmula | as noted above. Leaving group X, in many enbodi nents,
may be - 10 OH, and the am de coupling 4Oeactl on of step 1 may be carried
out using EDCI, HU, BOP, PyBOP or the li'ke. In many enbodi ments conpound a
is an aci Hnlhw chi@fwwﬂalsmkﬁdnﬁytememf@mme]ddhg malterg reads (of, Mlh)@rtbmegms)ndi ng

aryl acetl i onyl chl 0Sphor.ous l.o

ent o de. S rtuld Yol R AR PO B B B a8l e 1
E) he exper uhaﬁastflﬁﬂ r}:ﬁ@@ﬁﬁh@}sn(belgmésanlﬁreftﬁlyﬂlrd:ltlmﬁg)hﬁmy comlbimatién drayobeagpiiepar ed
y reaction of the c ponding aryl Gignard reagent w

4- et hoxyWB'yP AR drray- tBErC gt One AT marepﬁﬂ@% latrsse\é(@@haw Ripdychd 2.
posi ti §n. iplife G HRRH NBRLeB 1eRENE TR Bymaot lof ﬁﬁ%dl&t&?&tﬂ/&mﬂéh ais
shown as a phenyl conpound, and aryl dihyropyridone b is shown as a phenyl
conpound. pwd@ctpﬂiémmllowmgeqhb@ylazons)may hesed coihs duerdmtions andnyxagplsdi nent s may
be replaced by various heteroaryl, such as indolyl, indazolyl, pyridinyl,
and the like, as denonstrated in the expernmental exanples bel ow Many
vari ations of Schenme A are possi bABBREYVIWMIIONSuggest thensel ves to those
skilled in theBETBDMSpeci fi c 2dgbabétBotyaerthutoduadthgsicaspounds of the

i nventpon are gBecri bed in tha GxabplyeR[2PorAesdpondel ow. Utility The
conmpounds of tihem nvention agehusslt@aicdhethiiend fgaideent of a wi de range of
inflammatory dhfgases and condiddQRscyahi@s arthritis, including but not

limted to, rhgypatoid arth“ltjc‘ﬁme QiR Mﬁres)pathl es, gouty arthritis,
il

osteoarthriti stemc |UplIL§N Y
2010/ QZ2647P ‘%:E 067404111 3P oth H ge(% QQW”‘ %% osteoarthritis,
gouty arthriti ot her art r| G e Subj ect conpounds vvoul d
be useful for reat ment 51 %’f‘l d| sorders or lung inflammation,
i ncl udi ng adul i rator %‘é’ F‘)ﬁ ar coi dosi s,
ast hma, gi i coefle! gnd chr)c/)nl IPU rArye ?mﬁ‘ﬁg‘ﬁpgﬁiﬁwdél
EtOAc thyl acetate
20 EtOH ethanol
gc gas chromatography
HMPA hexamethylphosphoramide
HOBt N-Hydroxybenzotriazole
hplc high performance liquid chromatography
25 IPA isopropanol
IPBAPE isopropenylboronic acid pinacol ester
mCPBA m-chloroperbenzoic acid
MeCN acetonitrile
NMM N-methyl morpholine
30 NMP N-methyl pyrrolidinone
TBAF tetra-n-butyl ammonium fluoride
TEA triethylamine
THF tetrahydrofuran
LDA lithium diisopropylamine
35 TBDMS tert-butyl dimethylsilyl chloride
TLC thin layer chromatography

Preparation 1
(1R 2S.5R)-5-Methyl-2-(1-methyl-1-phenvl-ethyl)-cyclohexanol chloroformate

40  The synthetic procedure used in this preparation is outlined in Scheme B.
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nodes (pf adm ni stration for agentslgggénﬁﬁﬁqe simlar utilities. Suitable

dosage ranges are typically 1-500 ng dal y, preferably 1-100 ng daily, and
nmost preferably 1-30 ng daid-peth@speritise peityliynidieus factors such as the

severity | ati ve heal th of
t he subje?§ %@ﬁmﬁgggg%§§§g h?%ﬁﬁﬂsﬁggunglﬁggﬁ &gﬁéﬁrou{g and form of

adm ni stration, the Hd{ cati on towards which t heH nlnlstratlon is

di rected, and the prefergnces and experience of t di cal practitioner
i nvol ved. One of ordinarl skill of treatl ?Q di seases wi ||
be abl e, w thout undu EP2009/ 067404 -
36 - and in reliance upon_ ersoﬁ%l'%@bﬁhedge and t sclosure of this
Application, to ascertaim a therapeutically effectirwg“anmount of the
conpounds of the present invention for a given disease. Conpounds of the
i nvention nmay be adm ni stered as phaéﬁﬁﬂﬁﬂﬂﬂbal formul ati ons including 5

L opr A BERABHGRY o RS0 AT B ARRABH Al AR b Sl 25
i ntraarte¥d aloM LA i@tﬂépﬁﬁé/TPEVBﬂﬁ}mbar%ﬁ@(ﬂ6MLl TH3rRMEdDU She adlRiuR why ati on or

ina forn1SU|tabIe for_admnistration bé/ alation or_ insufflation. The
pr ef er r edStifigARer2Sof fatHf mingesal fispprrRyly rlaéliﬂan@fy@ér3atr1Lulsﬁ6r$gmawl~)m‘ﬁ?@ﬁﬂ

dai l'y dosggens iR valiint £ansPe B H5itbs a6 fleflaN@ohte P@ra&?egfo?% of
affliction. 10 A conpound or conpounds of the invention, together wth one
or nore clowse nWa@nezlas aﬂjed\mchtm migtre wey extraoied diithigOnss, Theyxttaet phaeeded nt o

the f t.i n

phar nafeut e SRREIREE S Bl AR e i oS Rad TBReaubiS s amriy
convent i Ob]}aﬂashmgfcﬁﬁht@iﬁlﬁlyl(l‘ile)@ﬁmz‘tﬁylhb@ﬂalé% 2p1:0p@ivt Uansthow-3-riiespropylidianyl-
addi tional active conpounds or pri pl es, and the unit dosage forns may
contain aPXfRf (t7éélgen£14’? el V@%E@Q&munt of the active ingredient

comensurate with the intended dai lpref@S#gR 3range to be enployed. The
phar maceuti cal conpositions may be "enployed as solids, such as tablets or

filled capsules seniiﬁlﬂﬂ$£MEMMﬂkaDik%dmwm@eﬁimﬁﬂ@néhommrnulations, or

i qui s, or filled
capsurss T gL AR el RE R R TSR bl Seral o

vagi nal adm nistration; or in the form of sterlle i njectabl e solutions 20
for parenteral use. Formnul ations contai ning about one (1) mlligram of
active ingredient or, nore broadly, about 0.01 to about one hundred (100)
mlligranms, per tablet, are accordingly suitable representative unit dosage
forms. The conpounds of the invention nay be fornmulated in a wide variety
of oral adm nistration dosage forns. The pharnaceutical conpositions and
dosage forns may conprise a




25 conpound or conpounds of the present invention or pharmaceutically
acceptabl e salts thereof as the active conponent. The pharmaceutically
accept ablwocarwi7esss may be either solid or |iquid. Soli @&crmpaoonepas ati ons
include powders, tablets, pills, capsules, cachets, suppositories, and

di spersi bl e granules. A SO|Id carrier By be one or nore substances which
may al so act as diluents, flavouring agénts, solubilizers, lubricants,
suspendi ng agents, 3 blnders preservatives, tablet d|S|ntegrat|ng agents,
or an encapsul ati ng terial. In powtets, the carriegegenerally is a finely
di vi ded solid whichl7is @MRxChise with th flnely‘drvrdgd—aCTTve conmponent .
In tablets, the active geher j4irsri xed the carrier having

t he necessary bi ndi ngfcapyci tY sui t gbl e|propor £+8 gheMgBipact ed in the
shape and size WD 2000/ QF2641 J EP20 @ 7404 - 37 desi red. The powders
and tabl ets prefeHgbl y Xontain Yrom about one (1) to about seventy (70)
percent of the active conpound. Suitable carriers include but are not
limted to magnesi um car bonate, nmagn#si um stearate, talc, sugar, |actose,
pectin, dextrin, starch, gelatine, tfaggganth, nethylcellgdlose, sodium
carboxynethylcellulose a | ow nel t g™ Wax, cocoa buy®enry5 and the like.

The term "preparationc is intendedto ) ncl ? he fqQrmulation of the active

conmpound with encapsd?a At a1l alyas carrier, T pro ding a capsule in
whi ch the active conpone wi t thouglgeﬁrlers
carrier, which is in assocratkepyw arly

i s surrounded by a
achets and | ozenges
are included. Tablets, pogdfeefs). cap es, pills, ca $, and | ozenges may
be as solid fornms suitab gr ~of al “dmi ni stration. \\' QG her fornms suitable
for oral adm nistration i'fe ]
enul si ons, syrups, elixirs, aqueous solutions, agqueous suspensions, or
solid form preparations which are intsEnedEt® be converted shortly before

use to I|qU|d forn1precarat|ons Enul si ons may be prepared in solutions,
for exarrple &Pnl an Eluosonphenyd-4:0x0-Sitriisepropylsi kaylng. 4 «hihy drgs 2 -pygdine-1 -

emul si fyi ngca%me,acfdostm%mﬂ@'(?me%mh _ASnliEgihiRoRQURiLAN MONool eate, or
15 acaci a. Aquecus solutions can bé prepared by dissolving the active
conponént T¢ aselatier ofdneicduy- agruggprppjdsléanabpmd@m@ 06fd, 2y mamolg iraflolvchgzer s, and
t hi ckenin t Agueou 0 PLERR sper s he
ety or OBl 0 e DR R e G EBRLE PiattaF P BBl

nat ur al O(Ehl@ﬁbﬂinlneﬁel(é 7@ lgm>‘6 2&@1501}1131 tolﬁaid’()lh@ﬁiﬂ) UA e S5 Iﬁlﬁdﬂeslfl‘ie mixture was

car boxynet hyl cel | ul t her well known suspendin nt s olid form
preparati m?ie 4381t @\4 ity BhRNCN¥| TR pippEom i SHAEPES 263 may
contain, ﬂnﬁw@)clﬂdsta'd@éﬂ {19k Meh @Rt WO IROAEALT8 TOFRN 5}1'8{115 N H@Y%@ added
stablllzers buffers, arfificial and natural sweeteners, dispersants,

t hi ckdferand tBominsitciwas g owerbiotvEarmga doqrn éemnekaéure mwewpmsirf@nsaddﬁmhlel 5
I nventi on, Ry, bgyl %%&%ﬁ%x rQJte&@[tﬁQ&l‘;? kta dwaﬂlea%ﬁfdv@& a(nﬁb?n
|nject|on or - exanpl e bol'uS 1 njection’or continuous i nfusion na be
pr esent edoven MgsiCL, Rl&retbmel doncmmnamdamrﬁ@’uégsl?urﬁ‘rceﬁcﬁn of thdresr;dné by ﬁssh snal I

vol une i nfusion or nul i-gose cgqialng%é_ E Ekf reservative. The
conposi t.%}ﬁ%mﬁta%faP e§i‘5]8 b portate &1L gosen: W§° PEGPUETBYEY” or emul sions in
oily or aqql%%gfb@ymmﬁiﬂsdmi}&b 2BKpyRIiRe- S-Rhbk AN %clds ﬁq%@pymwwnhyl ene

gl ycol . Exanpl es of nonagueous carriers, di l uents, solvents or
vehi cllés ﬂﬁ@yh@bﬂbﬁﬁﬁvmeWeﬂﬁryb@ig4&6@V@9H@ﬂ@ﬁ@hﬁlycol vegetabl e oils
(e.qg., olg%’zpl b : ’dﬂ§5%&§ (e.g., ethyl oleate),

ving, wetting, enulsifying
or suspentio algolutsdnadiﬁ 2! (4zﬂm[go@hdiyd))r 4dx<sﬁensoprgpydgmyb3 AAliltyelrsratlipyeldine- It-he

active in redl y by as | at i on of
sterile s ?“B@‘g 'Wﬁgﬁoz’;bl V\% 45‘9@%@%&’%@55 glggfi@%esmgg% r%gml?‘?lkau on
from sol Uﬁllrﬂéihefﬂ@)[ g%QﬁE)t\k/zisuidki@dlzi%fs@dl@mUﬁ@thcym&éln%c&hunbﬁ@bet MEhl2f8|4em1r©1)9 :
sterile, rogen-free water. The conpounds of the invention na

f or muP8t e @rlerxﬂtre piag Beatedptirefiust forat ¢ BRI copléngdpirg exatcackls 468 %b?nllnﬁﬂobcr eans
or lotio or
xal e, B P e o D S YRR R AR 5 o
suitabl e d:rhdchmemgticmndl}oouwegtebthylnageag*emﬂsvatdxofhmganmyyctrewfsovamwaweld with
an aqueous or oily base and will in general also containing one or nore
enul sifying agents, stabilizing agents, dispersing agents, suspendi ng
agents, thickening agents, or coloring agents. Fornul ati ons suitable for
topical admnistration in the nmouth include | ozenges conprising active
agents in 10 a flavored base, usually sucrose and acacia or tragacanth;
pastilles conprising the active ingredient in an inert base such as

gel atine and gl ycerine or sucrose and acaci a;, and nout hwashes conpri si ng



The conpounds of the invention may be fornul ated for admi nistration as
suppositories. Alow nelting wax, such as a mxture of fatty acid

gl yceri desoaniogoe@a butter is first nelted and 15 the aeCIEP2@ompanent s
di spersed honogeneously, for exanple, by stirring. The nolten honbpgeneous
m xture is then poured into convenient §|zed nol ds, allowed to cool, and to
solidify. The conpounds of the |nvent|on may be fornulated for vaglnal
adntn|strwwrohnn@eeeawweéhﬁianﬁﬁmeiMdmeawmﬂm@ém$¢wpastBenﬁﬁmamby@aﬂsprays

T A T e S A R e A

for nasal 4-adai0Mssty, a6 VQrRe 9IBEH) 20k YElldNsolialr suspenS|ons are applied directly
to the nasal cavity by conyenti onal wi th a dropper,

ans
pi pette o mgtatwreptwé SR ?é@ﬁf%?%g@’ fespgmﬁgalgpﬁdée@%t%ﬂ%r mul ti dose
form kn the IatterSpgqeﬂggﬂa%dhggge{d@pmguﬂebﬁﬁhnunmg Ry be achi eved by
the patient administerin appropriate, predeterm ned vol une of the
sol ution or suspendSpa:(3 Hfdlﬂmotph@lé’l)oi 3dlibydrayH-pynidin-4rage.be achi eved for
exanpl e by nmeans of a netering atori;zml%t Ryay punp. The conpounds of the
invention may be fornul ated for aerosg¥—a§nrﬂ|stration, particularly to the
resplratory tract and i (Z-Busihog S-ditnedinagpherptiracotys tlilatidoon. The conpound
will genera have a small| particle size fo a t he order of five
() ner ohe whineBe Broledipussa B 885 o8GR RENGH bi neq by means known
in the art for exanmplg by m cronization. The actlvgﬁlngredlent is provided
in a pressurlzed pack i,tabl e propellant su as a
chl or of  uorocar bon ( :
trichl orofl uoronet ha d5 :
ot her suitable gap 2" aer osol may 10/ 07264 ”/EPZ@09/067404 - 39 -
conveniently al so Qntgln a surfact W su as |BCIthln The dose of drug
may be controlled bysa hetigred valve. Ate at|VEHy(?hﬁHactive i ngredients

may beéoOprovided in a formof a dry pomder for exanpl e @ powder mx of the
conmpound in a suitable powder base g N ¢ actose, starch, starch

derivatives such as hydroxypropyl ne ul ose and 5

pol y;/i ny[l_jj(ya salitich asfe(z(bEMﬁc)-fl,STdhmeanherge)Fadem acid (833fm)g (02 Igm]?l)ilm ]t he nasal
cavity c 0 i on pr.e e Qse form for
exanpl e i C@@ gﬂﬂ8§$WPF@G@SMB?%@ Sﬁéygp@ﬂ E?%H packs from

whi ch t hedlﬂ@w@ﬁbnﬂaﬁﬁd@@ &Qp) iHdst abesl atﬂlbsﬂﬁ@é\ ThemiRddrd \Kzzht,aan%d fi3enhalesi red,

formul ati ons can be p <gared with enteric coatings adapted for sustained or
10 confr ottlre%nteén@aaé@rea B WRS EQnaenteiedgp dpmessaindenisdigsd PEs Bt . For exanpl e,
the COWPOH{?;ﬂﬁ)r@eftthgg fl%E & addét{%h' 1&2@ Fﬁﬁoﬁ QaibRtSehdrited {oad}gﬁe%w)a' or
subcut aneous drug |ve y devi ces. d Ivery systens are advantageous
when sustdnmednnbkkhsnme#5Khme@onpphmdbmsayhﬂé&ﬁhd?tbm@)mhen pati ent

conpl i anc th a treat nept imen is cr cia ounds in transderm

ol Tvery. Sytlabisrapte ol s so Feon i ding A Bt Gl B adnesi ve sof i d support
The 15 CONpOUﬂQ]@ﬁo4Bhﬁﬁ@ﬁbxﬁgﬁﬁ@bﬁﬁe@@dﬂ@ﬂhﬂned with a penetration
enhancer, one (1- dodecylazacycloheptan 2-one). Sustained rel ease
del i véPy systéﬁé‘QH@“@H@H@@@H*%%%E&@E%@%UsIy into the subdermal |ayer by
surgery or inj@giRR-5-1RE.SUBAST é encapsul ate the conpound in a
l'ipid soluble(%enbrane 9 y? Yﬁﬁ%gﬁé rub or a bi odegradabl e pol yner,
e.g., ponIacHQdhaumd#H®®0Theh¢hﬁﬁwawedﬂmmﬁ preparations are preferably in
unit dosage fo . ch for paration is subdivided into unit
doses cont ai ni gﬁggﬁrogﬁngﬁg) H%ﬁ?gf %ﬂﬁ»g[{ﬁg active conmponent. The unit
dosage form can,bpinctRagkaged)-pid@anhtidon, the package containing discrete
quantltles of ébﬁaratlon such as packeted tablets, capsules, and powders
in viaPs or adg wacthoyygihenylyaceiichlogigeage form can be a capsul e, tabl et
cachet, or ngg%nbpeghgm)§ﬁmﬂhxfﬁh&g@zgegﬁagogﬁproprlate number of any of
these in packaged form O her sui pharmaceutical carriers and their
formul ations are described in Renlndbﬂmuliﬂe Science and Practice of

Phar macy 19?
edition, Ea Or 0
cont ai ni n"ghdisy\nﬂiafﬁﬂpﬂ)dedmfre ttdee upﬂﬁsslﬁaltamtmne@bmthnecaneScdﬁﬁ@FJ bed bel ow.
30EXAMPLES The followi ng preparations and exanples are given to enable
those skilled in the art to nore clearly understand and to practice the
present invention. They should not be considered as limting the scope of

the invention, but nmerely as being illustrative and representative thereof
- 40 - Unless otherwi se stated, all tenperatures including nelting points
(i.e., MP) are in degrees celsius (C. It should be appreciated that the

reactlon mhlch produces the |nd|cated and/or the de5|red product may not

S - . Y oy -



product. The follow ng abbreviations may be used in the Preparations and
Exanpl es. ABBREVI ATI ONS BETBDMS2- br onpet hoxy tert butyl di met hyl sil ane
10DBUL, 8-wipaari7essc| o[ 5. 4. 0] undec- 7- ene DCMIi chl or onet haoe/EPetlapbane

chl ori de DI PEAdi i sopropyl ethylam ne DVEL, 2-di met hoxyet hane (gl yne)

DMVEN, N-di net hyl f or mam de 15DMFDVAN, N-di et hyl f or mam de di et hyl acetal
DVBQdi net hyl sul f oxi de DVAP4- di net hyl am nopyri di ne ECDI 1- et hyl-3-(3

' -di net hyl apj gppropyl )c&&@b’di i m de Et OAcet hyl_acet at e ,20Et OHe el gcgas
chr omat ogr a HVPAhexapet hyl phosphorgm de HOBt N- Hydr

hpl chi gh Qr mance |+gy{ d chromat ogr aphy PAI sop 0
| PBAPEI so( gnyl borofni c aci d pi nacgtgste BAM ¢ opex benjzoi ¢ acid
MeCNacet on i1 e NVM\- yl nor pho 30AVPN- netd yrrorfi ne
TBAFt et r a- n- butyl anmoni um f | uor i@le REAL ri et hyl amc'ﬂ_? AHFtetra of uran
CH, O\CH s CH,
® SC
HEME F

To a stirring solution of 4-methoxypyridine ( 336 mg, 3.08 mmol) in THF (7 mL) at -25 °C
was added phenylmagnesium bromide (3M in ether, 1.13 mL, 3.39 mmol) under Ar

5 atmosphere. After 5 minutes a solution of (2-bromo-4,5-dimethoxy-phenyl)-acetyl chloride
(904 mg, 3.08 mL) in THF (2 mL) was added slowly. The mixture was stirred at -25 °C for
90 minutes. 2N HCI1 was added at -25 °C, and the mixture was allowed to warm to room
temperature and was stirred for 10 minutes. The mixture was extracted with ethyl acetate,
and the combined organic extracts were washed with brine, dried (Na,SOj), filtered and

10  concentrated to dryness under reduced pressure. Purification of the residue by flash

chromatography (hexane/cthyl acetate gradient) gave 1-[2-(2-bromo-4,5-dimethoxy-phenyl)-
acetyl]-2-phenyl-2,3-dihydro-1H-pyridin-4-one (742 mg, 57 %). MS (M+H) 431.

In a similar fashion, using the appropriate phenylacetic acid chlorides and Grignard reagents,
the following compounds were prepared:

15 1-[2-(2-Iodo-4,5-dimethoxy-phenyl)-acetyl]-2-phenyl-2,3-dihydro-1H-pyridin-4-one;
1-[2-(3.,4-Dimethoxy-phenyl)-acetyl]-2-phenyl-2,3-dihydro-1H-pyridin-4-ong;
1-[2-(2-Iodo-4,5-dimethoxy-phenyl)-acetyl]-2-o-tolyl-2,3-dihydro-1 H-pyridin-4-one;
2-(4-Fluoro-phenyl)-1-[2-(2-iodo-4,5-dimethoxy-phenyl)-acetyl]-2,3-dihydro-1 H-

pyridin-4-one;

20 1-[2-(2-Bromo-5-methoxy-phenyl)-acetyl]-2-phenyl-2,3-dihydro-1H-pyridin-4-one;
1-[2-(2-Bromo-4-methoxy-phenyl)-acetyl]-2-phenyl-2,3-dihydro-1H-pyridin-4-one;
1-[2-(2-Bromo-4,5-dimethoxy-phenyl)-acetyl]-2-isopropyl-2,3-dihydro-1H-pyridin-4-

one;
1-[2-(2-Bromo-4,5-dimethoxy-phenyl)-acetyl]-2-cyclohexyl-2,3-dihydro-1H-pyridin-

25  4-ong;

1-[2-(2-Chloro-4,5-dimethoxy-phenyl)-acetyl]-2-phenyl-2,3-dihydro-1H-pyridin-4-

one;



LDAI'i t hi um di i sopropyl am ne 35TBDVSt ert - butyl dinmethylsilyl chloride

TLCt hin | ayer chromat ography Preparation 1 (1R, 2 S,5R) -5

- Met hyl - 2wo(2d10/ated4hyl - 1 - phenyl - et hyl ) -cyc | ohe xanol clrcComp2d00068D€ 40 The
synthetic procedure used in this preparation is outlined in Scheme B. WO
2010/ 072647PCT/ EP2009/ 067404 - 41 -  ,SCHEME B To a sol ution of
(-)-8-phenyl nenthol (12.66g, 54.4 nmmol ) and quinoline (15.88 nL, 134.1
mol ) in tol uehB-C2Bonr-},5atimothCynplsnaddedy}Q%-pidgedayire- tibipyadie-4- 45 nL,
87.9 mml%.e,S The m xture was stirred at 0 C for 30 m nutes and at room
terrperatulb’for 16 hours. Diethyl ether and 2N HCl1 were added and the

m xture was sti-[2-@dBfonto-5,5dimethesy-phdngl)laayel<-measgl-3 S phkalred Hapaidin¢-
conbi ned organics were washed with water, brine dried over M504 and
concentrat™®d to dryness. The resulting crude

5-met hyl1-2-( 1'ITF2L@’§ -DInPASY real M1 QY(%lﬂ%%ﬁiéhen‘&hlzoi afgarRigpiddind3 9)
was used withou urther purification. Prepar ati on

4- met hoxye®strii sopropylsilyl-pyridine The synthetic procedure used in

this preparati h 15.To uti on of
4- met hoxypyr i d]iOL&e %ﬁ%%éthggﬂ%g§§% &?ﬁ 29# %%/Er%%d&l (siroéldl%gggégg .25 C,
2. OM LDA oéne; hept ane/ THF/ et hyI benzene (76.9 nL, 153.9 mml) The m xture
was stirred at for utes |soroy r|d 53n1_
166 8 mol ) was [Qgédg tdeEe Rt Q}}e@y()@getg é‘Heth‘f’yy Tzoar S@g /i nut es
and then gt @Q&m¢werature for 16 hours. V\at er was added and the m xture
was extracted with EfOAc. The extract was washed 20 with water, brine dried
over My504 and!-BofRcBiemant Sdlimethereyypleess])-apetyil 2 @ahiasprpbenyi a3 Wéyidenu by
flash chr P9I 3 E’ha){l (hexane/ et hyl acetate 8:2-1:1) gave

4- met hoxy-"3-triisopr opyI silanylpyridine (7.56 g, 22% as an orange solid.
Preparati on 3 1-(29)2-Bron{od4ehlotm§-mathoamyphyay?)-acetyl B2 Bydilnyelkrd-HIg2 2] di n- 4- one

bipyridinyl-4-one.
15 Example 2
3-{1-[2-(2-bromo-4.5-dimethoxy-phenvyl)-acetyl]-4-ox0-1.2.3.4-tetrahydro-pyridin-2-vl } -

benzonitrile

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

$ .5 BT

Step 3 HNT X Step 4 - Br = 0
NaOCH, o) Br N
o]
o 0
CN (|) o c|: Lo
3 T CH CN
CH 3 O\C H, 3
20 SCHEME G
Step 1 1-benzoyl-2-(3-chlorophenyl)-2.3-dihydro-pyridin-4-one

To 510 mg 4-methoxy pyridine in 10 ml THF under argon at -30°C was added 5.25 ml 1M 3-
chloro-phenyl Grignard. The mixture was stirred at -30°C for five minutes, and then 0.55 ml

benzoyl chloride was added drop-wise. The mixture was stirred at -30°C for three hours, then



25 The synthetic procedure used in this preparation is outlined in Schene
D. SCHEME D Step

12- (4- Fl wwocepiemealy) - 4- oxo- 5-trii sopropyl sil anyl- 3, 4- di irgarep2@blopins di ne- 1-
carboxylic acid 5-nmethyl-2-(1-nmethyl-I-phenyl-ethyl)-cycl ohexyl ester 5 To
a solution of 4-methoxy-3- trllsopropyls | anyl -pyridine (6.06 g, 22 8 mmol)
in toluene (160 nL) at -25 C was added g sol ution of

5- et hyl -@aS(q;lendteldwithlSmhé@%Immmyflﬁl@Walmmyb wetth oo mfommmp@a(lﬁe 743ftey, 26.

2mol ) |nt | uepe (.140 niL Aft the m fure was .c dto -78

C'and’ 1. ovted IS BRI s bamum ST O bt e FREARED P " Lo

added sl owfine, dddveowst ¥ddiuire sﬁi%e ﬂﬂefeﬂ%dd abncertBatéd firler ﬂedhwdrpresalﬁﬂel‘ﬂﬂe was added

10 and the glxture was al | owed to warmto room enperatur? and was stirred
L\

for addi ticoREF VEsChiPREegePherHgradicrt Ur d0vas Okt agt@a P YRIETyNe dcet at e,
washedsw fdn ¥@iegs. émqopﬁeln?m Apingahoq¥atinMpaef4, filtered and concentrated to

dryness. Purification he residue by flash chronmat ography (hexane/ et hyl
acet at e 95te) 2gave3-U-Benzpylrbpre-hReird tefraydig-pyrdin-2-yl)-benzonitrile

ri Ts| i .
L S obr opt R L & Bt ROl A s PR LGy reon
a whit eI s?]lled:lﬂas;st@athzr Wih 42 n{dP KN Ay, phsemy [bjraghtByiddibryaibatyl bh@yhindj 39- 4- one
T ution o . . . . .

20(2 fS Fuol?ﬂg ZBﬁé’Hﬁ?’ii?f A03% @%@%‘W@&B%‘bﬁ %‘ilfhél?ﬁliyl%"e&‘naﬁi%%f’ 6°1E‘i—9np‘§?91 di ne- 1-
car boxyl i gegaGbdwh Wd Zedtdd oMy fol ciphiedvls; iy bis1myed Ridexkpeshes, (7. 78

g, 12 8 mol) in nethanol (95 nL) was added 25% sodi um net hoxi de in
met hanol the qixturg wastfigreyl thieyeh glasofibrndiltas papar- elhwessperaataeiagvastbagibed withf or 16

h. Af ter V\%ﬁﬁéfglﬁﬂlﬁé@ c¥xt1de agl)(ﬁljlé l%ﬁﬁﬁl'%%ﬁn x%&e %vag EXt?egc?edw e W?Igetggdﬁge and_the

m xture ent was evapo ryness. The
crude vvascqmmnedt at]nmedtrinﬂwereﬂned bwydr sahema;ukfata,r[ﬂte\mt, end cohentrteglanivacuoay er

was washe 0/ 072647P 09/.0674 wat er, brine dried
At A L R A e A L T B IR i R A
chr orrqsogz?grb)énﬁdmmea OAc/ 2:8-0:1) gave

(S)-2-(4-fluoro- phen 1)- 2 3- d|h dr o- 1H-pyr|d| n4-one (0.886 g, 36 % ee

99. 3% asStEb ve qngphenyl)Q. Irdihydrogpysidindo8el, usi ng the appropriate

substitute ? BQW 4%5.‘%;@% g. éétﬁfﬂgﬁg r]%ﬁf}?@% Il)-ibgnzonltrﬂe (350 mﬁ) was dissolved in

5(S)-2-(3- uoro ph I n-4-one,
(S)-2-(3, 20 frietlmncd-aph@gﬁtl)l-Qm'Boﬂﬁ) ﬁMs@diﬂmlmwhoxaﬂennma&molmmdedatTlm 4

2-B 4,5-d t t hiorid t

sed i n T RaN Y B F Ul 1M a8 g ot R p AR
sol ut on Diic H&nlE §RB cédndantite®idiexidpidydsyud aed b&mﬁ@rieﬂ tfe&?e%n Wofferind3 ol )
i n di chl or onet hane glo m.) were added oxal I chl ori de 29 nmL, 3.33 mmol)

and di net $ihylrasetagml @O(gfn’&rl'@ﬁ) Wahdiasd Qg %h@}dethe W@grﬁgﬁmﬁlaer@/@as
stirred fof BaRnfiod ¥($-cyanophenyl)-2,3- dlhydro-pyrldln -4-one was crystallized by addition of

hexane to give 131 mg.

Step 4 3-{1-[2-(2-bromo-4.5-dimethoxy-phenvl)-acetyl]-4-0x0-1.2_3 4-tetrahydro-

25 pyridin-2-yl}-benzonitrile
To 75 mg of 2-(3-cyanophenyl)-2,3-dihydro-pyridin-4-one in 8§ ml THF at -75 °C was added

0.2 ml 2.5M n-butyl lithium. The mixture is stirred under argon at -75 °C for 10 minutes and
then 106 mg 2-(2-bromo- 4,5-dimthoxy-phenyl)acetyl chloride in 2 ml THF was added
slowly. The reaction mixture was then stirred at -75 °C for 30 minutes, then allowed to warm
30 toroom temperature and was stirred for an additional 30 minutes. To this mixture was added
10 ml saturated aqueous ammonium chloride. The mixture was extracted with ethyl acetate,

and the organic layer was dried over sodium sulfate, filtered and concentrated in vacuo.



15 at roomtenperature, then was concentrated to dryness under reduced
pressure. Dichloroethane (15 nm) was added, and resulting solution was back
evapor at esoro10di7g6agss to obtai n crude (2-brono-4,5-di nerhomp@hond) - acet yl
chloride (917 ng). Simlarly prepared fromthe correspondi ng phenyl acetic
aci ds were: (2-Iodo-4,5-dinethoxy-pheqm}l—acetyl chl ori de;

20( 3, 4- D met hoxy- phenyl) -acetyl chlori dg; (2- Brono- 5- net hoxy- phenyl) - acet yl
chl or i de; ClirpnBtagraphs ofrthe ieniduegaeny§ ngae &it-[2-Letrbmoiddesdimethoxy-phenyl)-

(2-Chl oro-4, 5-di ne -phenyl) - acetyl,,chloride;

(2. 50 b netrb bR o LB B R B ERME M) Sheny 1) - acet y

chl ori de; (2-Bronp-4-chloro-5-nethoxy-phenyl)-acetyl chloride; Exanple 1 1
- [2-(2-brono-4,5

- di met hoxy- phenyl ) - acet yl | - 2- pheny| -BX#RIEBy dr o- 1H pyri di n- 4-one The

synt heti c @oL _BrotSR Shnkdth dx LS mBME PR AL T ABety §-20ul Ad A& FhdR SChamgafs. WO
2010/ 07264 0 a stirring solution o

4- et hoxypyridine ( 336 ng, 3.08 nibbyridin4Tue (7 nl) at -25 C was added
pheny! megnes( um AL A AP R e lararditSolfinedtn 32 PL) Under Ar S

at nosphere. er M Nut 5 4 soluthon of

(2- brono- 4, 5-di met hoxy- phenyl ) -acetyl Behl oride (904 ng, 3.08rnlL) in THF (2
m.) was added sl aow Then Mgyt Uy e was tst ixredmt ;25 C for 20 plnutges. 2N
HC1 was added an i xt wags] al | war m

t enperature stOrred fer 10 At es.OThe(j}a'apg,turlg\és trazted with
et hyl acet alt - and the conbi ned anilc extract £hwride hed with brine,
dried (Na2504), Pifpered and 10 conceRtgpgted to dryness undek.peduced
pressure. Purificatidn of the residue by #lash chromatography (hexane/ et hyl
acetate gradient) gave 142sigsbrono-4, 5-di met hoxy- ph
acetyl] - 2- phenyl- 2, 3—dthyaro—tHpyrrdi n-4-ong (74
In a simlar fashion, using theHappropriateq
Grignard reagents, the fofTw ng Qpnmpounds
151-[ 2- (2- 1 odo- 4, 5- di TR pheny?) - agety
n- 4- one; S
1-[2- (3, 4- Di met hoxy- phenyl) -acet y1P- 2- phenyl="ZH-di h
1-[ 2-(2-1o0do- 4, 5-di met hoxy- phenyl)-acetyl]-2-o0-tol yl-
-4-one;

2- (4- Fl uor o- phenyl) - 1-[ 2- ( 2-i odo- 4, SCHIEME hbxy- pheny1l) - acet yl ] - 2, 3- di hydr o-
1H pgbi dé n- 4- one; ) .

7 %. M5 (M+H) 431.
c acid chl orides and

- 3-di hydr o- 1H pyri di

ro-1H pyri di n- 4- one;
, 3-di hydro-1H pyridin

WyasliedupenvIbacele agd o 3. di hydr o- 1H pyri di n- 4

O 228 b

- oneg, To a solution of (3-methoxy-4-methyl-phenyl)-acetic acid (6.1 g, 33.9 mmol) in glacial acetic
1-[ 2- (2- Bronp- 4- net hoxy- phenyl) - acetyl] - 2-6phen 1-2, 3-di hydro-1H pyridin-4-o0
ne: acid (30 mL) under argon was added bromin¢ (1.96 mL, 37.2 mmol). The mixture was

éi_ L24( 2- Bbftf%%éﬁgﬂrogigfiﬂsﬁﬁﬂea&ffé/ P R BY Ao @GR ¥r i 0@ L 5 HRE QRIEL; éndofll I4IhRerklH PYT
off, washed with water and dried to obtain (2-bromo-5-methoxy-4-methyl-phenyl)-acetic acid
15 (6.8g,77 %).

Step 1 (2-Bromo-5-methoxy-4-methyl-phenyl)-acetic acid chloride

To a solution of (2-bromo-5-methoxy-4-methyl-phenyl)-acetic acid (149.4 mg) in
dichloromethane (1.8 mL) was added oxalyl chloride (0.055 mL) followed by DMF (1 drop)
uder argon. Mixture was stirred at rt for 3 h. Mixture was concentrated to dryness.

20 Dichloroethane (ca. 10 mL) was added, and the mixture was back concentrated to dryness to

obtain crude (2-bromo-5-methoxy-4-methyl-phenyl)-acetic acid chloride (151 mg).



one;
1-[ 2- (2- Brono- 4, 5- di met hoxy- phenyl) - acetyl] - 2- cycl ohexy1- 2, 3-di hydr o- 1H pyr
i di nl1-[ 2-Wo-2etwwoe@74, 5- di net hoxy- phenyl) - acet y1] - 2- phenpCT&P3e0diobisds o- 1H- py
ridin-4- WO 2010/ 072647PCT/ EP2009/ 067404 - 45

1 [ 2- (2- Bronp- 4, 5-di rret hoxy phenyl) acetyl] 2- p- toI yl-2, 3-di hydro 1H pyri di
n-4- one;Step 3 : 2 fhoxythmethy hpleany ) Jacetyl] 21l uoPo-prhd 2132 | 3
- di hydr o- i din- one; 51 - [2 -(2,5 -D inethoxy- phenyl) ac etyl] 2 -
(4 -fluor i hydro -1Hpyri din-4- one; 1 - [2 -(2 ,4-D

11 met Zoxy Ddsle@(ylﬂ;ﬁlorﬁ@f (S) ¥-14fRoro-fienylhL2\Bodiay groamypyridin-4 Hne @8 iy & THIH( Pyri

in- one;

1- [ 2- ( 2- BPbM48 5C yndrs preoRyvas ddgsyy bulithjum (9.1 B4 nhe  SYKIPhonaney 1) Aferteni hydr

o- 10 g"“lﬂﬁfu‘té@'ar&oﬂl’u@ﬂgf ?] -bromo- 5 methoxy-4 -methyl-phenyl)-acetic acid chlonde (1 16 m3g)
1-[2-(2-Brono-4 di nmet hoxy- phenyl) - acetyﬁ 2- ("3-chl or o- phenyl) -2 di hydro
- 1Hpyri di ’ﬁHE.(bméJ,) wagddded. The mixture was stirred at -78 °C for 30 minutes, then at room

1-[2-(2- B rI\Sgraturg R, ?E%}ﬁutg{i é]agl)lgrx RQSI%IJIQ aREShYH anforRe W R%AEEr il ?: 2 ]
bi pyri di ny one. anpl'e t§

{1-[ 2- ( 2- Inixoum whs 5xmﬁcmm1t»h1dxg¢hjdheﬂyﬂe) Ereeiomblnedoegamcle;xﬁraas dreteatastby ditb- pyri d
RO G SR G e i cRE T S S Sl L8P ePar at on

11- beﬂ@OYﬂur?ﬁc(aﬁor%'ﬁtﬁé %@ﬂﬁ@%}}las% c?rrr@lhw Ekeﬁﬂeyetﬂyl%@ta%%@l&tmvé@ﬁt hoxy

pyridine in 10 THF under on at C'was ad

chl or o- phbfar(2- byomjm%rmthomé Iﬁi?t Yltﬁl@n)ﬂérgc%l’lﬂ Er(édluaro-pzog) £ot-dihydie- iH-nut es,
and t hen s added drop-wi se. The m xture was
stirred a&r@b?opggp r eeqﬂbgﬂ/ﬂs 4\;%% -

In a similar fashion the following compounds were prepared:

(S)-1-[2-(2-Bromo-4,5-dimethoxy-phenyl)-acetyl]-2-(4-fluoro-phenyl)-2,3-dihydro-

15 1H-pyridin-4-one;
(S)-1-[2-(2-Bromo-4,5-dimethoxy-phenyl)-acetyl]-2-(3-fluoro-phenyl)-2,3-dihydro-
1H-pyridin-4-one;
(S)- 1-[2-(2-Bromo-4,5-dimethoxy-phenyl)-acetyl]-2-phenyl-2 ,3-dihydro-1H-pyridin-
4-one;
20 (S)- 1-[2-(2-Chloro-4,5-dimethoxy-phenyl)-acetyl]-2-phenyl-2,3-dihydro-1H-pyridin-
4-one;
(S)-1-[2-(2-Bromo-4-chloro-5-methoxy-phenyl)-acetyl]-2-(4-fluoro-phenyl)-2,3-
dihydro-1H-pyridin-4-one;
Racemic 1-[2-(2-Bromo-5-hydroxy-4-methyl-phenyl)-acetyl]-2-(4-fluoro-phenyl)-
25  2,3-dihydro-1H-pyridin-4-one (the phenol was liberated (BBr13, dichloromethane) in the last
step);
(S)- 1-[2-(2-Bromo-5-methoxy-4-methyl-phenyl)-acetyl]-2-(4-fluoro-phenyl)-2,3-
dihydro-1H-pyridin-4-one;
(S)- 1-[2-(3,4-Dimethoxy-phenyl)-acetyl]-2-(4-fluoro-phenyl)-2,3-dihydro-1H-
30 pyridin-4-one;
(S)- 1-[2-(3,4-Dimethoxy-phenyl)-acetyl]-2-(3-fluoro-phenyl)-2,3-dihydro-1H-

pyridin-4-one; and



WO 2010/ 072647PCT/ EP2009/ 067404 - 46 - was quenched with 5 m 10% aqueous
HC1 and allowed to warmto roomtenperature. After one hour the m xture was
extract edwei20tv/iEe@Ac, and the organic | ayer was washed WCThEPRoOne7404dri ed
over sodiumsulfate, filtered and concentrated under reduced pressure. The
resi due was chromat ographed (gradient 0 - 40% Et OAc in hexanes) to yield
910 ng 1- 5 benzoyl-2-(3-chl orophenyl)- 3 3-di hydr o- pyri di n-4-one. Step

23- (1- Benzoy1- (&)dx[%(122B®mbr4éuoak@fdlemorayphmy@-@ey'ﬂ]ﬂ-fﬂeﬂz@nipﬁlﬂi}ﬂ)ﬂ,3-

1- Benzoyl- lﬁ 4r0 1?2' or 0 en 1) -2, 3-di hydro- pyridi n-4-one (910 ng) was pl aced
in an arg I ogether with 42 ng Pd(11)TFA2, 108 ngy

bi napht hyl -di -tert- butyl phosphi ne, Ii_ilﬂ edi nc powder, 203.4 ng zinc

cyani de and 45 ml d| met_hy acet am de. T e sol ution 0 degassed with
argon and (Redtle A 2-bromey S ik e shenyl)-acetyl]-2-(4 -1y 1)-2.3-

t enper gt ure, the mxture was fldhhe({rgqg_p\;rmtp Jgkass f| ber f||ter paper. The
super nat ant was basified with ammoni um hydroxi de and the resulting m xture
was ext r athesynihictipuiceduns/ised it this pripesativorbpuibitedeintheherakt.r act s were dri ed
over sodiumsulfate, filtered, gand concentrated in,vacuo.,chromatography of

t he residue g8 3-(1-bégnzoyl- 0x0- 1, 2, 3, 4Btetrah df o- pyri di n- 15
2-yl)-benzo

enﬁlﬁ)p@ 3- gy o riglnsz 4- one
3-(1- Benzg . -pyc!\yI - 2- bengoni 0 n)
was di ssoft ?Lﬁ' dn 50 m et KAnol, at OC and' 1 0.5 M St thoxi de
i n met hanol *was added. The GdJ OHi on was stirredcHatoldC for 3 hours, and then
25 m of pH 7 phosphate buffer was added. 20 The m xture was concentrated
under reduced pressure and partitioned between buffer and ethyl acetate.
The organic | ay
filtered of f. Recem £02- (Sepyanop < 208- diStRpdr
crystallized i |on fopexa ilve 1
{142- (2-br m‘o-‘ ~ di%et hoxy phey
pyri di n-2-yd obenzonitrile TQH,50mg, Fof E
2- (3- cyanophehy1)~ 2, 3- di hydr o- pyri dl\ﬁ4 one in 8 m THE ar -75 C was added
0.2 mM 2.5Mn-bukyl lithium The m xfure is stirred underFargon at -75 C
for 10 minutes and then 106 ng 2-(2-bronp- 4, 5-dihgLloxy-phenyl)acetyl
chloride in 2 m THF wagiagded sIowa Phe readtion mxture was then
stirred at -75 C f t hen 3 G rm30 to room
tenperature and was sii r an add 30jmnutes. To this mxture
was added 10 ml sag ~ quéus anpdn . The m xture was
extracted with et hyI : ." : r was dried over sodium
sul fate, filtered and concentr@ted in Vaclio WD
2010/ 072647PCT/ EP2009/ 067404 -47 - Chromafographf of the residue gave 45 ny
3-{1-[2-(2-brono-4, 5-di net hoxy- pheny.1) - %eltyl] 4-o0xo0-1 ,2 ,3 ,4
-tetrahydro -pyridin-2-yl 1 -benzonitst M5 (M+H) 457. Exanple 3 5(S)-
1-[2-(2- Bseﬁnp B ITRb XY A HBLctRRe My pastiy bdid 2- ( 4- | uor o- pheny1) - 2, 3- di
hydr o- p)j(rl din-4-one The synthetic procedure used in this prepar at| on

is outlpl n&¢l 3 ihydrgxpdmraethpxysphqmuuiacetic acid (8 g) in 150 ml acetic acid was added drop wise
2.48 ml bromine. The mixture was stirred 18 hours at room temperature under nitrogen. The

solvent was then removed in vacuo and the residue was triturated with toluene, filtered,
washed with toluene then hexane to yield 11.1 g (2-bromo-5-hydroxy-4-methoxy-phenyl)-
acetic acid a solid.

15

Step 2 (2-Bromo-5-hydroxv-4-methoxy-phenyl)-acetic acid methyl ester

(2-Bromo-5-hydroxy-4-methoxy-phenyl)-acetic acid (11 g) was dissolved in 150 ml

methanol and 0.8 ml conc. H,SO4. The solution was stirred at room temperature for 18 hours.



10 Step 1(2-Bronp-5-net hoxy-4-nmnethyl -phenyl)-acetic acid To a sol ution of

( 3- met hoxy- 4- net hyl - phenyl)-acetic acid (6.1 g, 33 9 mol) in gl acial
acetic acw020B8®m7ad4y under argon was added brom ne (1.96Pei/EP309A6TI®] ). The
m xture was stirred at roomtenperature for three hours. Water (100 nL) was
added, and solid was filtered off, washed with water and dried to obtain
(2- br ono- 5- et hoxy- 4- net hyl - phenyl ) -acetic acid 15 (6.8 g, 77 %. Step

1(2- Br onosaumﬂhquqﬂuasqﬁémmﬂoicaﬂmm sYlutigrewicadded dntdithomixderc whs basis aridshe on  of

(2- br ono- 5- et hox acetic.acid (149.4

el or orDiEk A o O b B S TR b e gl Petstt owed by
DVF (1 dr mpe)rbumea“ sodutp@rand Mhxt weﬁtlte\l\ﬂﬁlesiﬁga’nﬁceldy@twal’s drit@bves ahhydgdéusfjsudﬁmévas )
concentr at t 20 Dichloro ane (ca,_ 10 was adde nd t he
mi xture m%li aﬁagl&ere%ﬁ@zwpav@&? dg %ﬁ@&&@gé PSS UEhAe ﬁesraqilﬁd@s taken up in ethyl

(2- br oRD- gt s{’a'll%ti%ythé)ﬁﬁmdn)of%%h& Iﬁﬁfa@loﬁ QL&H d. @lg(i ki) . WO
2010/ 072647PCT/ EP2009/ 067 3(S)

1- [ 2- ( 2- binohioxyst- n@th%xwhanwh)eaquammﬂmf}eﬁ@etyl] 2- (4 fl uor o- pheny1l) - 2, 3-
di hydr o- i"
(S)-2-(4- s i ' one THF (1.5
m) at -78 nﬁxnnml@ﬂ‘l ag@hromsagldiedyn -rhethyry- pﬁehyll)l-l?{ix(tﬁ aﬂ:ﬁléknethyl c2tebM.1 n

h t J ut
(2 br omo. 5tk Ry BTG ey it iRatisd 46 ) il € w6y i THE (1
M) wag agdileddinlibe dEbatcuiR HoRed 890 ol 88 ho® hd MixudO Wik BHSIES 10 bban at

roomtenperature for 30 m nutes. Saturated agueous amoni um chl ori de was
added andtetrmeramr&mdr@mn@aohhwté@ Thietrixerhyps exdeapiat evithety| eesiase aed

or gani ¢ &?151%8&\8{% n1‘é’%§tl?%qs w&%@rl% ’anﬁsjy; r&feg.s()%%&u” fillt({r&d?{uﬁfj and

concentra ess under re uce ron of the
resi due bgonbd:mmtedoimdmmdlmgd@mbwré Hélxaﬂahiemdsychroammmpae@nadg 80) gave (S)-

1-[2-(2-bro tho - 4- et - ph 1 cetyl 4- 1| enyl) -2, 3-di
iy o LR RBTRATanG T aator A BTy st e A B EEny on’ ¢ he
f ol | ows ngdignsPalHISy-WaH&h & n@Q-acetic acid meth{1Rpted - [2 (2- Br ono-4, 5

- di et hox p henyl)- ac etyl]-2-(4- fluoro-phenyl)- 3‘-dihydr015
1H pyri di §eR4one;(2-Bromo- &@hﬂuommemoxvé-rs@ibww:@ﬂmﬁmy p henyl)- ac

it%/%] (g (fz Bro gﬁgruB olit)f g‘%ﬁ%’gﬁ E%:{éeyty?l‘i?tgyg cﬁfg@t}&%&%@#ﬁgo 1H- pyridin

- 4-one; @GE(OB)ed in 5 ml methanol and treated with 150 mg lithium hydrox1de in 1 ml of water. The

1[2(2Ch ro45d thox 1).- tyl] - 2-phenyl-2 3-di hydro-1H pyri di
L Sie S il e RS Yo G AR, 2GRN 078 SRS o

et y1] 28- (Kydrbdh@rie- alaimeﬂuér):d 2nd Sried tdiyreycdsmﬂaglopyzrbﬁh@-ﬁdﬂlﬁl@mmethoxy 4-Racenmi ¢
1-[ 2- (2- Brono- 5- hydr oxy- 4- et hyl - phenyl) - acet y1] - 2- (4-f | uor o- phenyl) - 25
2, 3-di hyd®g ?Wﬁ@ﬁ’r‘lﬁaraﬁ@t@%% (the phenol was |iberated (BBr3,

di chl or ongthane) (b 'BrEHl% 9.&dhoRhRMoxy-4 -metho;(vséhenvl) acetic ac1d chloride

1-[ 2- (2- Bronho-5-net hoxy- 4- met hyl - phenyl)-acetyl]-2-(4-tluoro- phenyl) 2, 3-
di hydr o- 1(]2-]'@131)[110@!5 -diflomesthoxy-4-methoxy-ghenyl)-acetic acid (350 mg, 1.12 mmol) was

L 127 (3, 2aQIRLRK Y PRGN AGR! 4l P S HRIABRRTY D f oF Y i R0

1-[ 2- @3, 4Ty dwhitioaxyas RHEEY d)ro@a ednypldratdre (udtif $4d @F Glufitrestydned 2then cirdyetragedl Hpyri d
i n-4-one;

un%lgg reduced pressure. Dichloromethane (6 ml) was added to the residue and the solvent
removed again to assure that all the oxalyl chloride was removed giving 118 mg of crude (2-
bromo-5-difluoromethoxy-4-methoxy-phenyl)-acetic acid chloride.

Step 6 (S)-1-[2-(2-bromo-5-difluoromethoxy-4-methoxy-phenyl)-acetyl]-2-(4-fluoro-

30 phenyl)-2.3-dihydro-1H-pyridin-4-one

To 108 mg of (S)-2-(4-fluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one in 8§ ml THF (anhydrous,
inhibitor free) at -78 °C under argon was added 0.18 ml of 2.5 M n-butyl lithium in hexanes.

The mixture was stirred at -78 °C for 10 minutes and then 118 mg of (2-bromo-5-



WO 2010/ 072647PCT/ EP2009/ 067404 - 49 - (S)-

1-[ 2- (2- Brono- 4-fl uor o- 5- net hoxy- phenyl) - acetyl]-2-(4-fl uoro-phenyl)-2, 3-

di hydr o- IWeopyro/odzé174- one. PEXAPRI09/047404
(S)-1-[2-(2-brono-5-difl uoromet hoxy- 4- net hoxy- phenyl)-acetyl]-2-(4-fluoro-p
henyl) - 2, 3- 5di hydro- 1H pyri di n- 4- one he synthetic procedure used in this
preparation is outlined in Schene I. Oq rBry H3 Step 10H Step 20 OStep 3

Br 20MeOH @fodeaethoR - 1BHBo:GHER nhtacstickd8idoBiwisle 41isgelive@HNCHB] OJF@HS a®jdd. COH

Step 5 Ooi(l?el s)()lldtlfi))nquells %{irirch at9-7§' %foggo n%%t?t@s,%le% aﬁl(;@vegolzwasr%i%l\r/godq temperature
for 30 minutes with stirring. To this mixture was then added 10 ml saturated aqueous
ammonium chloride. The mixture was extracted with ethyl acetate, the organic layer was

5 dried over sodium sulfate, filtered and the solvent was removed in vacuo. Chromatography
(20% Ethyl acetate in hexanes) gave 30 mg (S)-1-[2-(2-bromo-5-difluoromethoxy-4-
methoxy-phenyl)-acetyl]-2-(4-fluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one. MS (M+1) 485.
In a similar fashion, the following compounds were prepared:

(S)-1-[2-(2-Bromo-4,5-bis-difluoromethoxy-phenyl)-acetyl]-2-(4-fluoro-phenyl)-2,3-
10  dihydro-1H-pyridin-4-one,MS (M+1) 521;
(S)-1-[2-(2-Bromo-5-cyclo-propylmethoxy-4-methoxy-phenyl)-acetyl]-2-(4-fluoro-
phenyl)-2,3-dihydro-1H-pyridin-4-one, MS (M+1) 489;
(S)-1-[2-(2-Bromo-5-(2-methoxy-ethoxy)-4-methoxy-phenyl)-acetyl]-2-(4-fluoro-
phenyl)-2,3-dihydro-1H-pyridin4-one;
15 (S)-1-[2-(2-Bromo-5-e¢thoxy-4-methoxy-phenyl)-acetyl]-2-(4-fluoro-phenyl)-2,3-
dihydro-1H-pyridin-4-one; MS (M+1) 462;
(S)-1-[2-(2-Bromo-5-methoxy-4-cthoxy-phenyl)-acetyl]-2-(4-fluoro-phenyl)-2,3-
dihydro-1H-pyridin-4-one; MS (M+1) 462; and
(S)-1-[2-(2-Bromo-4-cyclopropylmethoxy-5-methoxy-phenyl)-acetyl]-2-(4-fluoro-
20  phenyl)-2,3-dihydro-1H-pyridin-4-one.

Example §
25 (S)-1-{2-[2-Bromo-4-fluoro-5-(2-hydroxvy-ethoxvy)-phenyl]-acetyl} -2-(4-fluoro-phenyl)-2 .3-

dihydro-1H-pyridin-4-one

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



Step 1 (2-Bronp-5-hydroxy-4-mnmet hoxy-phenyl)-acetic acid 10 To

3- hydr oxy- 4- nmet hoxy- phenyl acetic acid (8 g) in 150 ml acetic acid was
added dr opownna726448 M brom ne The m xture was stirredPC8/HPUODH6CHEDL r OOM
tenperature under nitrogen. The solvent was then renoved in vacuo and the
residue was triturated with toluene, filtered, washed with toluene then
hexane to yield 11.1 g (2-brono-5-hydroxy-4-nmet hoxy-phenyl)- acetic acid a
solid. 15 Step 2(2- BronD ghydr oxy- 4Eﬁethoxy phenyl) -acetrc aci d net hyl

ester (2-Brono-5 mggp@xy- t@&p@pld ( wasH di ssol ved
in 150 mM netha nd 8 m—eonc. 04.]|The solwution g [rred at room
tenperature fof 1 hours. wB201 47P@T/EP2®@?/O - Saturated
aqueous sodi um bi carbonate sol ution s added until t i Xxture was basic

and the m xture was ncentrated und (ﬁpduced pressure. Othe residue was
partitioned between bicarbgpate sol ution *and et hyd. acetate. The organic
| ayer was dried Quer, anhydirous sijun1SL§£ e, nd concentrated
under reduced pLesguLe T resnhdu \% \F astep at e and
crystallized by teheHaddi [ &8 Wbr ono- 5-
hydr oxy- 4- met hoxy- phenyd) -¥cetic acid’ nethyl Est ey . Step
3(2- Brono-5-di fl uor onet hoxpH4- nethoxy phenyl)-acedj c.acid nethyl ester A
m xture of 1.1 g (2-brono-5-hydroxy-4-nmethoxy-phenyl)-Gmesti c acid net hyl
ester (4.2 mmol )Br10 mM DWF (wet), 1. 7_ g potaSS|un1carbonate (12.6 mmol)
and 1.6 m ethyl L10 _chl orodi fdteps 0 acef'ate was heated at 2Q,G for 18 hours.
The m xture was bl ed[ t o r66ﬁTT§hper.\ sl pdtifed int 3 €Ald water. The
m xture was e eted Qnith @ fBuacet an{ t he conbi ned orgalpi ¢ extracts
were dried over anhydrous sodflum seftaye, filtered a gongenyr alhed under
reduced pressureQ\Ihe resi due was chr ofat ographed using Yo dixchlor onet hane
in hexanes to 100% di @#%r onet hane to yhelg,4Q0 my (2-brono-5- 1%
di f | uor onet hoxy- 4- met hoxy- phenyl )-acetic acid nethyl ester. Step ©
4(2- Brono- 5-di f| uor onet hoxy- 4- netgoxy phenyl)-acetic agid o
(2- Bromp-5-di f| uor omst hoxy- 4&ATeHOXY - phenyl) - & nethyl ester (400
ng) was di ssolved inl5 Ay hanol and treat ed W g | it hium
hydroxide in 1 nm o erl[ The m xture was room tenperature for
18 hours, acidifie h queocti® 0 hye d, filtered and
dried to yield 350 of (2-
nmet hoxy- phenyl) - acet ils_aci d. p
5(2- Br onp- 5-di f | uor onmet hoxy- 4- nethoxy-phenyl)-;l§t|c acid chloride
(2-Brono-5-di fl uoroneth 5y5§-ﬁ%thoxy-phenyl)-ace Oe acid (350 ng, 1.12
mml ) was dissolved in 6 m dichloronmethane and 0.1 m oxalyl chloride and
0.01 mM DWF was added. 25 The sol ut is$iHdE Jstirred at room tenperature
until gas ev.lutln Pf then con ent ated Jnder reduced pressure.
Di chl or ongthar HROa st G de ™ Py e Uhd the sol vent renoved
again to a@ssxdslenchh@m ﬂdl(broBhlﬁetth&@lebn}ﬂdiﬂeﬁdS hele (3vag, TRNDBMeN) igiA0H (2018 g of
crude (2- brono-5-difluoronethoxy-4- et hoxy-phenyl)-acetic acid chloride.
St ep 6% S) Was added peemipg (b 29§ minghr biegh s V’aﬂStﬁéqdﬁéR%P%Wm@)‘“% éor
ety1] - 2- (dhrdligrOwaRR b A ﬂ?e ﬁb%@aﬁ@w%@lﬂeﬂ@& BefRRCThe\onkAR1E0 Of
(S)-2-(4-fluoro-phenyl)-2, 1H pyridi n-4-ohe in
(anhydr ouwas wasthr:dbmtbmatqr@ed dmd t07£vecc2th1@lt@o 4aﬂ1gmr5vm@h@xjfddr¢nﬂ) ﬂ&tmacxdf 2.5 M
n- but yl @yy hexanes. The m xture was stirred at -78 C for 10 m nutes
and then fl ° ( 2- br ono- 5-

Step 2 ( 2-Bromo-4-fluoro-5-hydroxy-phenyl)-acetic acid

10  To asolution of (2-bromo-4-fluoro-5-methoxy-phenyl)-acetic acid (6.2 g, 23.5 mmol) in
dichloromethane (100 ml) was added 1.0 M borontribromide in dichloromathane (94 ml, 94
mml). The mixture was stirred at room temperature for one hour. Saturated aqueous sodium
bicarbonate was added and the mixture was extracted with dichloromathane. The combined

organic extract was washed with water and brine, dried over MgSOQ,, filtered and



WO 2010/ 072647PCT/ EP2009/ 067404 -51 -
di f1 uor onet hoxy- 4- net hoxy- phenyl )-acetic acid chloride dissolved in 2 n
THF was awded10/0Tk@7sol ution was stirred at -78 C for 30Peirmr@s/06t4ben
allowed to warmto roomtenperature for 30 mnutes with stirring. To this
m xture was then added 10 ml saturated 5gqueous ammoni um chl ori de. The
m xture was extracted with ethyl acetate¢, the organic |ayer was 5 dried
over sodi qup@utatealtte dryfniesstumd erre dwedd phessuso IPuaifitatigad yritasip vledmiate grepby gave
Chr omat og % Et acet at & i n._ hex )
(S) - 142- ((331%9%1 @ (HPTS%&I gla%atlc acf?l?g 3 ,98‘%?215 awﬁrge solid.
met ?oxy) pdepygl) - aQemeio-Qﬂ(uéroH-h@ctlﬁx@bmwm)ac&;c?:mﬂ &t dregtet H- pyr i di n- 4- one.
M5 (M+l) 485. In a SI | ar fashion, the follow ng ¢ ounds were prepared:
(S)-1- [ 2T psolpiighe)(4;bsomes4rfliog;- 15111@{6#05%@?%5@&%%%9%? %Q;Qépﬁt?H (380 )

- (4-11 QOVQasO;ﬂﬁ@&’ El)lﬁl%c,a@ld () é%ﬁhﬁﬁ’gl'é%l%ﬁfé)\\(lﬁé s%‘n‘%dﬂf B8 MBpéMtdd for 24 hours.
(S)-1- [2 -(2-Brono-5 | o- pr opyl met hoxy- 4- met hoxy- p Reny ) -ac
etyl] - 2 (The mlmr:@@héw cgl atZ03C diirydirdng far py addiional24n elhevgxtuxg-wps 489;

(S)-1- 0 t c etyl] -2
-(4-fluor op&érﬁgfgegg?g?s&ﬁ’ﬁg%ﬁé@@ﬁg rf'rs?s{u? ﬁ%ﬁﬁcaﬂ%ﬁ ?gf(%?& u%f%ﬁ ® 2- Brono- 5

- et hoxy- 4elﬂ‘&thhlog1)aplp)y (herynty Et@AEDY 1 pav’-(Ldrothd-ddtuor@henyibky-Pphed/lracetic acid

dlhydrol r|d one; l\/CF(IVHrl) 462; (S)-1- [2 -(2-Brono-5

- met hoxy- Qf eﬁ@&{f‘(ﬁ ARG 190 acet y1] - 2- (4- f1uoro- phenyl)-2 , 3 -

di hydng- 1gkpyr i di Nbdn0e|2-fet-6MYLIind@Ril-saloxy)-cthoxy]-4-Bhord=phbryl} -acetic

-(2-Br om)- 4-cyc lopropyl netho xy-5 -nethoxy-phenyl)-ac etyl] -2-(4-fl uoro20

phenyl ) - 2ac3 -1H pyridin-4-one. Exanmple 5 25(S)-1- {2- [2
-B 4- -5
- ( LO?F uor#—’ H%@ﬁg}?ﬁ} é@z%&h&ﬁyﬂ@%?mm&p%ﬁ&ﬁh @c%ﬁf:eéfé q‘ﬁﬂ@l S Ig%ﬁ (l:g’pr ocedure

used in tﬂmrml)pine}ﬂm’ & ind))nNassadda:(t dasmedcarbonSehexes g, 1 9X/\ﬁmol) SOdluIn iodide
20101012417 ERRO00CETH00, o B2 o SN o 1 ARG Hor
4-f1 ugko- Rixigt Wlﬂ@aﬁé‘cﬂé’t' 180%t itér t8eindufsD Ated coddifig o FO¥RL temipBrafe N et Qval1 )

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 udner reduced

pressure. Purification of the residue by flash chromatography (hexanes:EtOAc/8:2) gave {2-

bromo-5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-fluoro-phenyl } -acetic acid ethyl ester

20 (0.508 g, 77%) as a white solid.

Step 5 {2-bromo-5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-fluoro-phenyl } -acetic

acid
To a solution of {2-bromo-5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-fluoro-phenyl} -
acetic acid ethyl ester (0.508 g, 1.16 mmol) in MeOH was added LiOH'H,O (0.036 g, 1.51
25 mmol). The mixture was stirred at room temperature for two hours, and then solvent was
removed under reduced pressure. 2N NaOH was added to the residue, and the mixture was
washed with diethyl ether. The aqueous phase was taken to pH 1 with 2N HCI and was
extracted with EtOAc. The combined EtOAc extracts were washed with water, brine dried
over MgSOQ,, filtered and concentrated to dryness under reduced pressure to yield {2-bromo-
30  5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-fluoro-phenyl} -acetic acid (0.352 g, 74%) as
a white solid.

Step 6 {2-Bromo-5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-fluoro-phenyl} -

acetyl-2.2-dimethyl-proprionic anhvdride




5 was added bromne (1.5 m, 29.8 nmol). The mi xture was stirred at room
tenperature for three hours. Water was added and the precipitate was

i sol at ed w9 2bida7e@ri on. The white solid was washed w t hpPaatEProcna74ds i ed to
gi ve (2-brono-4-fluoro-5-nethoxy-phenyl)-acetic acid (6.21 g, 87%. Step
2( 2- Brono- 4-f | uoro- 5- hydr oxy- phenyl)-acgtic acid 10 To a sol ution of

(2- br ono- 4-f | uor o- 5- et hoxy- pheny1) -acetiic acid (6.2 g, 23 5 mol) in

di chl or onEe haoletigm e 2rirpmaeds| 2a(titeblutyl-dintothybsidamy loixlpr-ethdxig-4- fluatb-phérod omat hane

Sat ur at ectest i OB ok tFdBin Rt ud b S EOR RaTbfink 20 g%, "o
ext r act edo.w2rhmdi)ahd pivelaat dhdurkle (70480 0BR Mo JhBIndx@xt wackimeaat @sdred

with water. and_bri.ne, dri dover filtered a WO .

2010/ 07264 PBETNEBISYE BE7 éh/gg%#c\@%wa@e@&a&ea tRfyRess 40 GBI dduced

pr essuke. 1, Bl - jL@kt- pln{ il QILARNN nyl}-acetyl-2,2-dimethyl-

(2- brorgm 1té)lljaf Iousz)[r o@éS ﬁ{/&yr gx e{ﬂgﬁgn’?ﬁ[@g@gt ?cﬂam %I&@?ﬁe y} Ce% ag ae V\}/;’ll te

sol i d. Stlelpp@énzc Brlb’dﬁdQ(OfIPZ@ra@aE eleuy@l& oxy phenyl) acetl c aci d et hyI ester To
a sol utiog, Yr Rl [ g) in
Et OH (100 = ) X
stirred aicefx,d))(-)lﬂét ﬁmer@éwlpzfsahhxmo memmefh}enm xture was heated at 70 C

th st f | 24h._ Th
inder *r echeed e ds B P in-wi tyde b bbTE sp P A5 h CRvHREEYYr aphy
(hexangs: lﬁtﬁﬁc(ﬁnliat g@"'@w&@a&[e@%i\ghfﬁ&mﬁ@h&aﬁé’@fP?S}&npb%WMrncﬁF%leC aci d

ethyl ester (4.66 g) as a solid

4{ 2- br onombdYre (wag ptirgstaty T8 o f@étlﬂwlmstﬁs é\mhm@;n)of drerroRydridg-of Bigp 6d0 pheay | |
-acetic r

(3 br omo- B4 Db TEE B SR ad @bl 8 Rhoure s et I8 GRRP BN, 1. 50
nol ) i n dddRt (@nmte)npmmraﬁdé@ Imesueur&anmatbd)amteeus(@nlﬁdrﬂmg chibrid@ wasadided sodi um

|od|de(0 2 0 ethox tert-butyl di nethylsilane
(00458 § JangBeProairys Teches i Fie P TRE LBy wh K neg e A S M o,
Af t er 16004 dithvePM; gg@mﬂu%mearaa&umenm@@tb dﬂ?ffes@(idﬂﬂicaﬂftﬂlﬁﬂ@asﬁr oduct was
extracted with Et The conbi ned extracts were washed with water and

brine, dr¢heemaiogiapyBenEtQAc16t)edvahd2ddrEenePdeduritytdrdimedyl-sigarexyeduced
pressure. h 4l i ) k llash_chr onato A

Phenance. %tg(%%! 4 81%%#6 gﬂe@i} écf%?ylf 234 AU oPhehl RS B- SN AR HOSF RN -one (0.112 ¢,

br ono- 5- [ﬂ)%lzsratwlhtﬂﬁbhmdl met hyl - SI | anyl oxy) - et hoxy] - 4- f | uor o- phenyl |
-acetic a§|d h) : ] id

5{ 2- br ono=512

-acetg @ehdl)- 2T33d1ﬁvdi@1 llH bﬁ[ﬂlﬁlﬁ -one

{2-bronp-542-(tert-butyl-dinethyl-silan on% et hoxy] - 4-f | uor o- phenyl | -
acetic acfdnistupspf assticiciq ¢ B0y wpter(1 pgnl |1§/ Fd. %@W%@deéd%@a{ki ORH20

(0.036 g, Coljtaﬁ&n%§ (MBlpkomd BG2 MeXtil ng d’fﬁﬁ@th%f élfahflexﬁtetﬁ f)ﬁttnﬁ[}e for

two hours, and then solvent was re duced essur e NaOH was
added t o adeylx264-Ouero-rnayl)-hg-dihydronl H-pyaislinndohe (0.0d8gh0.0322nihgl). €hder. The
aqueous phase ak to pH 1 wit HC1 was tracted vvlth Et OAC.
e como R T Rt AR achn Kootk o2 s, PO S oo B sl R s,
filtened @nﬂc@@mmrﬁtoabeuhd@mdéty&ms&sum\eﬁh e afbbritcedisdd &t BlgBiog| d

ot e ol b Yoo T B QP R 6 b terg e
6{ 2- Br onoy . gé%z H&ﬁd 2154b-5-¢ H?drtﬁ(}l' et‘ﬁ%g!ﬁhkmﬁce%?@w]mﬁﬁ bkyg-ophenyl | -

acetyl-22-di et hyl - proprionic” anh
dihydro-1H-pyridin-4-one (0.032 g) as a white foam.

2 phenyl |

In a similar fashion, the following compounds were prepared:
30 (S)- 1-{2-[2-Bromo-4-fluoro-5-(2-methoxy-ethoxy)-phenyl]-acetyl} -2-(4-
fluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one, except that 1-bromo-2-methoxy-ethane was
used as the alkylating agent in step 4.
Example 6



WO 2010/ 072647PCT/ EP2009/ 067404 - 54 - To a solution of
{2-bronop-542-(tert-butyl -di net hyl -sil anyl oxy) - et hoxy] - 4-f | uor o- phenyl | -
acetic acwo0200/038g, 0.387mvpl) in toluene (3ml) was ad®et/ERR00QT67404
triethylamne (0,062nl, O0.442mvl) and pival oyl chloride (0.048nl,
0.387mm1). The m xture was stirred at SC for | hour. The m xture was
f||tered and the f||trate Was concentrg d to dryness to gr ve crude {2- 5
br ono- 5- [ 22{R1methol ) | A blx)y

-acetyl 2- di h rionic nh dr de(O ear oil. Step 7
(S)-1- (22f @Eﬁé rﬁ)g Cﬁ’?eﬁe Bnrh arlr%tfoﬁlyT Olit?lfl‘%]}rfi}l%sxg}?e t hoxy] - 4-f | uor o- phe
nyl | acetyl)-2-(4-fl uoro-phenyl)- 2 3-di hydr o- 1H pyri di n-4;0n To a solution
h 1) oh: Sé‘dqerhﬂ/dro LH pyri - 4-m§£ﬁ‘)_gj_g, 0. 387
i . SN'n- BuLi i one (0. 155 ml,
8 fOI’ 10 .

the m xture vva$;|-§torred at -78 C fomHgQ)m nutes and a ayper ature for
30 minutes. Saturate@Haqueous anmoni um ch®idsi de was added and tde product
was extracted with EtOAc. The extract was washed with water and brine, 15
dried over My504, filtereed and concentrated to dryness. Purification by

fl ash chronmat ography (hex: Et0Ac/ 6:4) gave

1- (2-{2-bromo-5-[2- (tert-bupyhgiGret hyl -si | anyl oxy)
et hoxy] - 4-f | uor o- phenyl | - acety ) 2- (4stép gor o- phey
-4-one (0.112 g, 50R. &a\ag'hite foam — — Steg
(S)-1-{2-[2-Brono
-2-(4-f|uor020 ~, ;
acid (4.5m), ri(1.5m) df THF (1.5nl) S | ask cont ai ni ng
1-(2-{2-brono- 5 2 tept - buty=di et hyl - si | Ay éx )< 4-f | uor o- phenyl
| acety1) - 2- (4-f1 uor o- pheny1) - 2, 3- di hydr o- 1H pyr i d| 34 one (0.048g,
0.082mml ). The m xture was strrred tenperature for 16 hours. Water
was added and the product was 25 exts—r%—tggthgg@wth Et 0OAc. The extract was
washed5w $thp wat e2-anld-405-imethakyiphan dyraretibg&id4, filtered and concentrated to

e Y e e AEy S Do TR oAb 060 FOY S (Pliciracl
-2-(4-f1 ughi@- ]BB&@Yﬂ&rmglﬂ@ndéjﬂer)ﬁ%ot émWasoudae&lslewgr 4@ tR3R G re ¥s AL ©

foam In a simlar fashion, the foll ow ng conpoun wer e regared 30(9S) -
1- {2-]2- @rwwraomlt@m%a@m(@emmo%91®tm@%y9 Wﬁmddyiﬁo%mépgrll LoAqpepus

f 1 uor o- phs%n&‘[% "o sgdllﬁir%w&ﬁﬁe 1hRYy dktqirenwﬁs c%ﬂ?ei?tfpaf%ﬁ%m/actug% remove mostp of the

1- br ono- 2- et hoxy- et hane was use yl'ating agent in st
Ex arrp 16 6GaceWDadd 1 ThOIREIRREIAERLBO3BETN 04h EtGAc.- THe &rgaikic e xtedctsoxgte ﬂrlec[ 2- 0X0

2 the St aBARIY Sedwna Myl o Pl Facrt TrE s T Qe

K. SCHENErnIﬁn&te&xem didtidylicedeart e dbIEk R0k PREEY hod @fdltd §iva¢2-tbdo-4,5-

3, 4- Drrrethox%i@f( Iacetrc acid éﬁﬁn g 20 4 mm'% was di ssolved in 100 m
of gl aci aflimg abilRcelionih 2 M bt RIDeT eoffwhis sedd 1.38 M) was added

slowy angl.fhe mx 2“(2?[09@%,5%11119%% SBeriVi)-dcei]-J-BRMAY -8 ARAR AL B Q¥ RELL ONT -

To the mXture was added 300 m of a 10% aqueous solutionm of sodium

bi sul flbt eoneThe ni xture was concentrated in vacuo to renpve nost of the 10

R el R S R e T e

concent r aprepartdbyaatthg PhRdo-aF-duRtheas- phéﬂyﬂ)»ﬁo@h@ﬁicl&\/lwﬁth 2dprehbiyd 3 &lifidro-and
the solid was then filtered and dried to %L (2-1o0do-4, 5-

di net hoxylmer¢inyd-grcdollewingithe procalus ofsiepgopf Féemarr lof f-white solid.
Step 3
20  1-[2-(2-lIodo-4,5-dimethoxy-phenyl)-acetyl]-2-phenyl-2,3-dihydro-1H-pyridin-4-one (269mg,

re of acetic

0.56mmol), zinc cyanide (1.5¢q, 99mg) and tetrakis(triphenylphosphine)palladium(0) (0.15¢q,
98mg) were dissolved in DMF. The mixture was heated to 80°C overnight. Upon cooling,



Step

21-[ 2- (2-10do-4, 5-di net hoxy- phenyl) - acetyl] - 2- phenyl- 2, 3-di hydro- 1H pyridi n
-4- 15 ONO 2010/072647 PCT/EP2009/067404
1-[2-(2-1o0do-4, 5-di net hoxy- phenyl) - acetyl] - 2- phenyl- 2, 3-di hydr o- 1H- pyri di n-
4- one was prepared by reacting (2-iodo- % 5-di et hoxy- phenyl)-acetic acid

w th 2-Phenyl-2, 3-di hydr olH pyri di n-4- c? e follow ng the procedure of step 3
of Exanpl e mixtgtee\pasa)oug@ into water and extracted with EtOAc. The organic extracts were

1-[2-(2-10do- 4, 5- di net cet 3- di dol yridin-
4-one. ( 265N O B SRR AT e B D bl
t et rak|h S(by ﬂ@hehwnﬁﬂmﬂfuymg)sﬂ@dxgg%rﬂxnﬁ()&ce(a@s)wgﬁe 4$8d1g])e| thoRy-2- [dlo&SQl Meﬂ in
DMF. The m xtu ed to over ni on cool i t he
m xt ure \A%E%O'%)'BE‘?Ué(X}%ﬁrFP %@é&%ﬂaﬂ RN >reél&xlggewelﬁfﬂeﬂ‘b%@gﬁﬁ% b?’lj%‘?ﬂsc?l
extracts were dried over anhydrous 5]99&5%@5“' fate and concentrated en

as

vacuo. The residue was purified by f chromat ogr aphy (7:3 Hexanes/ Et hyl
Acetate) to give 4, 5-di net hoxy- 242- Baaudations

0X0- 2- pheﬂ}’a%ni?%un?e{l taé‘%xlgltlglﬂ- B¥&é1§'0‘5' m}ll ag’l)ouseltouYe %rebfg%lﬂ L b %h%\x{nd'g H9:

20. 3% vi scous ol iI-ons ar mace i cal preparations
for deli viotlgwhng mresoumtmuﬁ@sdlammof xarivk abmﬁm&ﬁ" ahowsd in thetThblel alchwv ng

Tabl es. "Active ingredjent Active conmpound” as used in the Tables
means oneo%ormrgogtﬁ‘ ﬁ‘? @W‘Fﬁ&éﬁa’gmﬂ??%r mula |. 10Conposition for Oral
Admi nijgtration | ngredi ent Y%npbWtion A% OrMEAdm@Iadiiant 20. 0% Lact ose 79.5%

I\/agne|3| u é - 5% The 1 ngredai ent S are /(W/‘QPOI gl spensea Tt
capsul es X&IIIV:.-? hg;ﬂeéh ntc:lg:)‘ut 166 Y c;:u,u hLﬁmlc LI,\ﬁJibubg wouTd alppl U)&Llln:uf Oa
total da "tUL. .L\JWWGSI tHoh—Tor—COar—~G ||79|| e/l. Fatt+en—tngreatent Y%
w ./ wt. ' nt

Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one
capsule would approximate a total daily dosage.

15 Composition for Oral Administration
Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

20

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




20. 0% Magnesi um stearate 0.5% Crosscarnel | ose sodi um 2. 0% Lact ose 76. 5% PVP
(pol yvinyl pyrrolidine) 1.0% The ingredients are conbi ned and granul at ed
usi ng a swbwvemnro7zech as met hanol. The fornul ation i s theaTdre@d/oards f or ned
into tablets (containing about 20 ng of active conpound) with an
appropriate tablet machine. 20 Conpositd.on for Oral Adm nistration

| ngredi ent Anpunt Active conpound 1.0 Fumaric acid 0.5 g Sodium chl oride
2.0 g MefBigtillglavagren 0. 15 g Propyl paraben 0. DGsgo@®@@mil ated sugar 25.5 g

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

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 025¢

Sodium Chloride gs to make isotonic
Water for injection 100 ml

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

membrane filter and packaged under sterile conditions.

10
Suppository Formulation
Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%
The ingredients are melted together and mixed on a steam bath, and poured into molds
containing 2.5 g total weight.
15
Topical Formulation
Ingredients Grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water q.s. 100

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

Nasal Spray Formulations




Sorbitol (70% solution) 12.85 g Veegum K (Vanderbilt Co.) 1.0 g Flavoring
0.035 mM Colorings 0.5 ng WD 2010/072647PCT/ EP2009/ 067404 - 57 - Distilled
wat er q. s.woaold02¢s7 The ingredients are m xed to form aPSuEPee9i06T304 Or or al
adm ni stration. Parenteral Formulation Ingredient %w./w. Active

i ngredi ent 0.25 g Sodium Chloride gs tqcmake isotonic Water for injection
100 M 5 The active ingredient is dissolved in a portion of the water for
i nj ect i onSevarat aqufcouy sipengwantintyniop froodibon ¢H1oP Saerdest achencaudradd wict h
stirring tq rracte thei sol Etiorllti sot nifc. Thte sol #lti(ﬂn ist ma.detuE to wei ght
with the PEREFHENSTEPENOTLIAON: of 1 IBURTYR PR ORISR a 0. 2

m cron neitpredRatsisutt | forveanpsic kagadradale stiebid, odigndhibboyisethyllfellulose,
Supposi tory Formul ati

déxtrose, and the lilo<Q . Hydrochloric acid may be added to adjust pH. The nasal spray
5 formulations may be delivered via a nasal spray metered pump typically delivering about 50-
100 microliters of formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-
12 hours.
Example 8
Intracellular Calcium Flux (FLIPR) Assay

10 Compound and Reagent Preparation

Stock solutions of compounds were prepared from powders as a 10 mM DMSO stock
solution. These solutions were stored at RT during the two week period of these experiments
to prevent freeze-thaw of the DMSO stocks. The DMSO stocks were added to the
appropriate assay buffer at a concentration of 10 uM, and then diluted serially to the final

15 concentrations that were tested. No observable precipitate was formed at any time during this
process. The aqueous solutions of compounds as well as ATP (Sigma A7699) and BZATP
(Sigma B6396) were prepared fresh for each day of experiment.
Cell culture: 1321N1-hP2X; and HEK293-rP2X,
1321NI1 cells stably expressing the full length human P2X; gene (1321N1-hP2X5) and

20 HEK293 cells stably expressing the full length rat P2X; gene (HEK293-rP2X5) were
obtained from the Roche Cell Culture Facility. 1321N1-hP2X; cells were grown in
Dulbecco’s Modified Eagle’s Medium (DMEM) high glucose supplemented with 10% FBS
and 250 ng/mL G418. HEK293-rP2X5 cells were grown in DMEM/F-12 supplemented with

10% FBS, 1 mM CaCl,, 2 mM MgCl,, 2 mM L-Glutamine and 500 pg/ml G418. Cells were

25 split such that they never became >70% confluent.
Intracellular Calcium Flux (FLIPR)
On the day prior to the experiment, 1321N1-hP2X; or HEK293-rP2Xj; cells were released

into suspension with calcium-free PBS + Versene and washed by centrifugation with

calcium-free PBS to remove the Versene. Cells were resuspended in growth medium at a
30 density of 2.5 x 10° cells/mL and seeded into black walled, clear bottom 96 well plates

(50,000 cells/well) approximately 18 hr prior to intracellular calcium flux experiments.

On the day of the experiment, plates were washed with FLIPR buffer (calcium- and

magnesium-free Hank’s Balanced Salt Solution (HBSS) supplemented with 10 mM Hepes,



Ingredient %wt./wt. Active ingredient 1.0% Pol yethyl ene glycol 1000 74.5%
Pol yet hyl ene gl ycol 4000 24.5% The ingredients are nelted together and

m xed on woOxBATRdIdt h, and poured into nolds contai ni ngP2TEPIMWOsED4 Wei ght .
15 Topi cal Forrul ation Ingredients Gans Active conpound 0.2-2 Span 60 2
Tween 60 2 Mneral oil 5 Petrol atum 1O_SI¥E:t hyl paraben 0.15 Propyl paraben

2.5 mM probenecid and 2 mM calcium chloride) using a BIO-TEK 96 channel plate washer
and incubated with 2 mM fluo-3 dye at 37°C for one hr. The dye was then removed by plate
washing and the cells were allowed to equilibrate for 20 min at room temperature with
antagonist or vehicle (FLIPR buffer). Agonist (100 puM BzATP final concentration for

5 hP2Xj5; 5 uM BzATP final concentration or rP2X5) was added online with the FLIPR and
fluorescence measurements made at 1 sec intervals for 60 sec followed by 3 sec intervals for
a further 4 min (5 min total). A final addition of 5 uM ionomycin was made and the maximal
BzATP-evoked fluorescence normalized to the maximal ionomycin-evoked fluorescence.

Example 9
10 Human Whole Blood IL-1B Release Assay

Compound & Reagent Preparation

10 mM stock solutions of compounds in DMSO (Sigma D2650) were prepared and used
either fresh or after storage at -20°C. Appropriate (200x) serial dilutions of the compounds
were made in DMSO, then freshly diluted 1 to 20 (10x) with Dulbecco’s phosphate buffered
15 saline (DPBS; Mediatech Inc., 21-030), such that final DMSO concentration in the blood
always equaled 0.5%.
30 mM ATP (Sigma A7699) was prepared immediately before use in 50 mM HEPES (Gibco
15630) and the pH adjusted to 7.2 with 1M sodium hydroxide.
Blood Donors
20 Human blood donors were medication free and restricted from utilizing alcohol or caffeine
for at least the 24 hr preceding collection. The blood was collected into sodium heparin
vacutainer tubes and used the same day.
Assay Method
The OptEIA Human IL-13 ELISA Set, OptEIA Coating Buffer, Assay Diluent and TMB
25 Substrate Reagent Set used in the assay were commercially obtained from BD Pharmingen.
Blood was diluted 1:1 with Dulbecco’s PBS, LPS (Escherichia Coli 0127:B§, Sigma L.3129)
added to a final concentration of 25 ng/mL and incubated for 2 hr at 37°C. 48 pL of this LPS
primed blood was added to 6 uL. of the 10x compound in 5% DMSO/PBS in the appropriate
well of a 96-well polypropylene plate. The blood and compound were mixed and allowed to
30 incubate for 30 min at 37°C. 6 ul of 30 mM ATP was added to the LPS-primed blood +
compound, mixed thoroughly and incubated for a further 30 min at 37°C. 96 uL of ELISA
assay buffer was added to each well and the plate centrifuged at 4°C 1,200 rpm for 10 min.



0.05 BHA (butyl ated hydroxy anisole) 0.01 Water g.s. 100 Al'l of the

i ngredients, except water, are conbined and heated to about 60C with
stirring.wa2euwdR@rent quantity of water at about 60C i #CThPro@dcRds Wit h
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Intracel lular Cal cium Fl ux—t—lglf“!‘—sé%—o%ssay—al%]—%nﬁvung—and Reagent
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(50,000 cells/well) approximately 18 hr prior to intracellular calciumflux
experinents. On the day of the experinent, plates were washed with FLIPR
buf fer (cabeowm2and magnesi um free Hank's Bal anced Sal PCB#P2a0006740HBSS)
suppl enented with 10 nM Hepes, WD 2010/ 072647PCT/ EP2009/ 067404 - 59 - 2.5
nmM pr obenecid and 2 nM cal ciumchlorid using a BIOTEK 96 channel plate
washer and incubated with 2 nMfluo-3 dye at 37C for one hr. The dye was
then renoved by plate washing and th€LMdMS were allowed to equilibrate for
20 min at roomtenperature with antagoni st or vehicle (FLIPR buffer).

Agoni st (100 | aM BzATP final concentration for 5 hP2X7; 5 | aM BzATP fi nal
concentration or rR¥Fhpovmd odididedlonl i ne with the FLIPR and fl uorescence
measurenents nade at 1 sec intervals for 60 sec followed by 3 sec intervals
for a further 4 min (5 mn total). Asfing ¢Pion of 5 | aM i onomyci n was
made and the maxi mal BzATP-evoked fljuoregcence normalized to the maxinal

i ononyci n-evoked fl uorescence.R N man Whol e Bl ood | L-113

Rel ease Assay Conpound & Reagent pajf at i 10 mM stock sol utions of
conpounds in DVMBO (Signma D2650) wefe pbe Rand used either fresh or
after storage at -20C. Appropriate (200 sertal 1dilutions of the conpounds
were made in DMSO, then freshly diluted 1 to 20 (10x) with Dul becco's
phosphat eojliprescagticrlly agaepigblespitgerefbdi at ech Inc., 21-030), such that

final DVBQLgemcentration in the blood al ways equal ed 0.5% 30 nM ATP (Signa
A7699) was prepared i medi ately before use in 50 mM HEPES (G bco 15630) and
the pH adj ustedig®o71;2 wi th 1M sodi um hydroxi de. Bl ood Donors 20 Human

bl ood donors wer e dication free and restricted fromutilizing al cohol or
caffeine for at™l eogglt’ the 24 hr preceding coll ection. The bl ood was

col I ected intor'Sigdi um heparin vacut ai ner tubes and used the sane day. Assay
Met hod The Opt EI A Human | L-113 ELI SA Set, OptEl A Coating Buffer, Assay

Di | uedf and TMB 25 oBipailvaubstitesdadt Set used in the assay were

commerci al 'y obt ai ned ffiQWBRRBARIALRGSN or Bl 00d was diluted 1:1 with

Dul becco's PBS, LPS (Escherichia Coli 0127:B8, Sigma L3129) added to a
final concentrati oradefa®gl;ng/ L. and i ncubated for 2 hr at 37C. 48 laL of

n

this LPS pri i-l ood was added to 6 laL of the 10x conpound in 5% DVSQ PBS
in the appropriate well of a 96-well polypropyl ene plate. The bl ood and
conpound wer e m xedpaoaalBlsubwegted ayBO i ncubate for 30 min at 37C. 6 ill of

30 mMM_ATP was added to tg{e JEPS- pr'hmed bl ood + conpound, m xed thoroughly
and i néubated for ®PAORYerbHEutRY hetgioasc. 96 | aL of ELISA assay buffer was
added to each wel | @ngvd I@te centrifuged at 4C 1,200 rpmfor 10 mn WO
2010/ 072647PCT/ EP2009/067404 - 60 - Supernatant was renoved and assayed for
| L-113 usi ng the OfticBramcked alldesndi ng to the manufacturer's protocol
(Serum nmay be frqgz £ - i .assay). |C50s were cal cul ated using
XLfit. Exanpl eﬁlg GlaR eacﬁ?n%eBéﬂd%ﬁt1§8.

hydrogen; or

20 C1_6alkyl.
2. The compound of claim 1, wherein mis 0.
3. The compound according to claim 1 or 2, wherein n is 0.
4. The compound according to any one of claims 1 to 3, wherein R’, R*and R’ are
hydrogen.
25 5. The compound according to any one of claims 1 to 4, wherein R' is optionally

substituted phenyl.



5In vivo Assay for Asthma and Lung Function BALb/cJ mice are inmmunized
with a standard i muni zation protocol. Briefly, mce (N=8/group) are

i Muni zedwoO.2p10/0mRdé4m oval bumi n (OVA; 10 vg) in alum on dags/EP2@modeds M ce
are then chall enged with aerosolized OVA (5% on day 21 and 22. Aninmals
receive vehicle (p.o.) or a conmpound of .t he invention (100 ng/kg p.o.) all
starting on day 20. 10 Lung function is eval uated on day 23 using the Buxco
syst em t o6.neaslirecoPrpoihd WCDMQ%}’ pac @ﬁvl%lms dgob, wherbiadh 6 phﬁ@}’b&mm&tit@m@e
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the art t

SUbst | ¢ ut @RHeEC b Re gl PheT Ty U8 et dogiep et e
i nvent 'SOnsubkt'i‘tut%g%ﬂl' @Qalk?gﬂ}frlfénﬁi}'f(frb}%)aﬁlkgﬁﬁrb@ﬁ%w Qﬁm@@aqgoﬂ}@ AdAREaronyl;

particul ar situation rial, conposition of matter, process, process
step or qlb@vg/calfognxlﬁéomp@@pxyp@r@pylr hydraxtagwoplelkoky:t he present invention.

0 2 R GRS, LSS L B VRIS, e oo

phar mac e uilkdadlfonyhatdoeap! aidlexysiilL; SCg'[dﬁﬁﬂ@lblfyl Rdkety) amina; Sm(ho@lky]l Cihis 0 or
1; Rl is: ot'on |1y substituted aryl: optionally sub ed heteroaryl
of adarmrtRiRs. ARG S Bival py S eRE Ry B R ba TREB A 6k SO ot oo
het er 9ar Yhalo @%ﬁp}){@[{eg@xgyl or C3_6 branched al kyl; and R3, R4 and R5 each
i ndependent|ly is:” hydrogen; or 20C _6al kyl. 2. The conmpound of claim1,

wherein mis O.
7. The compound according to any one of claims 1 to 6, wherein R' is phenyl substituted

one, two, three or four times with a substituent or substituents each independently selected
from: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; methanesulfonyl; methanesulfanyl; methanesulfinyl; toluenesulfonyl;

15 nitrile; acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy:;
hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy;
methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl;
cyclopropylmethoxy; amino; or nitro; or two adjacent substituents may form methylenedioxy,

ethylenedioxy or difluoromethylenedioxy.

20 8. The compound according to any one of claims 1 to 7, wherein R' is phenyl substituted
one, two, three or four times with a substituent or substituents each independently selected
from: halo; Cy.galkyl; C;_salkoxy; halo-Cealkyl; halo-C;alkoxy; Ci.salkylsulfonyl; nitrile;
alkoxyalkoxy; hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or Ciscycloalkyl-Ci.
calkoxy.

25 O. The compound according to any one of claims 1 to 8, wherein R' is phenyl substituted
one, two, three or four times with a substituent or substituents each independently selected
from: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; or cyclopropylmethoxy.



3. The compound according to claim1 or 2, wherein nis 0. 4. The conpound
according to any one of clains 1 to 3, wherein R3, R4 and R5 are hydrogen.
WO 2010/ OWOR4IORCIG4EP2009/ 067404 - 62 - 6. The conpoundPaTt@ErFr@9MG7400 any
one of clainms 1 to 5 wherein Rl is phenyl substituted one, two, three or
four times with a substituent or subst%%uents each independently sel ected
from halo; G _6al kyl; C _6al koxy; hal o-'G _6al kyl ; hal o- O _6al koxy;

Ci _6al kyl Bl foﬂ;ﬂl Conmunc‘ﬁ@dcklsdh@!bfaaﬂyne ofmlalﬁlaIleBswhﬁrﬁmﬁ is rﬂ‘re@mwwmmlbhyl

wherein th ortl n |s optlona 5 sub ut ed @
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al koxycar mxdda%dﬁ@m,ordwﬂromgman@omyﬂhyl BIeir; memymmﬂya{ﬂmyomethyl

al ky Ianlngﬁarbon alkoxy alkoxy | koxy; hydroxy Ikox X]gﬁvﬁmnoalkoxy

al kyl sul f GfyPRME P RGP RIFE oSSy PHaT R A r@‘xwas OXYRIRG
anlnoagkyéckgg yﬁﬁhﬁ | ; G _6al kynyl; or nitro; or two adjacent
substltuents may forn1a G 2a|ky|ened|oxy or 10 halo -0 _2al kyl ene di oxy.

7. The conpound according to any one of clainms 1t wherein Rl is phenyl

substit ut Bd onkhe copoundhcsardire @y ong pledainys tl Ho 40 s\mﬁﬁlnﬁu&ﬂpt@naﬂy
substitue ependently selected from fluoro; chloro; brono; iodo;
nmet hyl ; ﬂ%§ﬁﬁéﬁgtﬁ§€ et hoxy; trifluoronethyl; difluoronethoxy;
nethanesulfonyl nethanesulfanyl nethanesulflnyl toluenesulfonyl 15
nitrile; b?cet yThe cmipeoehadgoriyig tormy hoxyfccdaimeyd ;11 n@hdﬁ@ﬁjicmlb@hfw}’het hoxy;
carboxy, Ineth a yl met hox thoxyethoxy,
hydr oxyet §§%£%%%ﬁ%PanPH%éW§8§§Hﬁ”“?%H%%Su%ﬁbﬁ@ggf%pySgﬁbxwe roxynet hyl ;
hydr oxget ilmalépend@mlly@ﬁll‘eaa& fromt Roiy: claofonrondt nigtlhiyl 0sthyll methox @ djiaeent

substltuents met hyl enedi.o ethyl edlo
di f | uor on&ifly 910 é@uorg@e O’iﬁhen%ﬁ%%ﬂ%‘yﬁ %Xy%h%thexwe@la. ms 1

to 7, wherRirbkyRhyl: 9r BREPrhpEBEbLY. Ut ed one, tmo three or four tinmes with a
substituent or substltuents each 1 ndependently sel ected from hal o;

G _6al kyl ; G _6al koxy; hal o-G _6al kyl ; hal o-Ci _6al koxy; Ci _6al kyl sul fonyl ;

nitrile; Iaﬂkomq@mppm%w@@m@p@wyne%ﬁqka,}mémt@éﬁwlaﬂr%%yisWayloxym kyl; or

C3 6cyc|o i Jalns
To b whbrars e ST i o P S e S R bR s B "W T

a subéﬁltﬂmnb;dmmeuh@hYEmmﬂhsqeamhumhdependentIy sel ected from fluoro;

chl oro; brono; iodo; nethyl et hyl; methoxy; ethoxy; trifluoronethyl;

difluoro | et Y. 2. xyet hoxy;

0 1 vor ot o IRBERAD Ao b T RO IGEE e

2010/072&4%9ﬂik&82&ﬂ9h®&%4ﬂ41ﬂwn@B - 10. The conpound according to any one

of claims 1 to 9, wherein Rl is phenyl optionally substituted one, two or

three ti subs ent. or subst tuents e e endently sel ected
from t1ubtor B DrEOH Bhad e iy T S AT Pad Ry By

trifluoronethyl; difluoromethoxy; nitrile; nethoxyethoxy; hydroxyethoxy;
hydr oxynet hyl ; hydroxyethyl; or 5 cyclopro Poxy. 11. The conpound
according to any one of clains I R2 is optionally
substituted phenyl. 12. The co to any one of clainms 1 to
11, wherein R2 is is pheny e uted one, two or three tines
with a substituent or substit

20  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 i ndependently selected from fluoro; chloro; brono; nethyl; ethyl;

met hoxy; ethoxy; trifluoronethyl; difluoronethoxy; nitrile; nmethoxyethoxy;
hydr oxyetwoxy10/d19adroxynet hyl ; hydroxyet hyl ; or cycl opr opgirmeeévong7404 13,
The conpound according to any one of clains 1 to 12, wherein R2 is phenyl
substituted once or twice wth a subst|6t uent or substituents each

i ndependent|y selected from 15 fluoro; chI oro; nethyl; methoxy; or
nitrile. h}fﬂéﬁoxyThlévybmbpmﬂn@inmowbmyhgtﬂtoayembomh@H@kyzalﬂmnuybﬂl@xvo 13, wherein
R2 is phen sub d onc Q ound of
o at m b, SR RRLL SR Rak g Risd it cpibBh o b RgnEE S Pom o
to 3; R6 hﬁoxya&oxﬁ&u@mimﬂ&ale@@h alkpﬂ&]}ﬁﬁﬁ@kﬁﬂyyhy@oxymk@[ oQgepyclbaka;:C,.

C _6al kyl ; C 6al koxY;. hal o-C _6al k al o 6al koxy 6al kyl sul f onyl ;
G _6al kyI@Uiof‘&r?ﬂmO(ﬁm”B%ﬁ ) Y ﬁﬂwo ﬁﬂmi%@“tf%m%%% Cthe phenyl

portiog I 31 le@i@,gzl, blyhaa}(y_@%dlﬁﬂg&gm%tgﬂdo 6al kyl; nitrile;, WO
2010/ 072647PCT/ EP2009/ 067 hydr oxy; al kyI car bonyl ; am nocar bonyl ;

al koxycar bonyleacla dxmndﬁuﬂyusahklox%6%@6&‘0%%%}%&%& calkyl; halo-Ci.

hydr oxycar hogyl ocar bonyl al koxy; al koxyal koxy;
hydr oxyal ﬁ?g(g’i/‘y @lrﬂ% Fisl s glf%}[é al kyl sul fonyl al koxy; hydroxyal ky! ;

C3_6cycl oal kyl - 6al koxy; am no; am noal kyl; or nitro; or two adj acent
substit ueht.s rﬂyedompnulaad Felaif Fawkyicer diasyvomf RiaR oRER 2all Y nedi oxy; and
each R11 | ;]Id%%endent ly is: halo; G _6al kyl; C _6al koxy; hal o-C _6al kyl ;
hal o- C1_ ]@' Qy; C _6al kyl sul fonyl; or ni tri | e. 16. The conpound of cl ai m
15, wherein at least two of R6, R7, R8, RO and Rl are not hydrogen. 10
17. TheOCOHpounﬂleaQﬁ@bdlhdl@cbﬁlmgltaicmnihSSQ)If1¢6vheMﬁﬁRéjm7, R8,R°RAd RBgacR9 and R1
each indep ndentl hydr ggen; fluoro; chloro; o] i odo; t hyl
ethyl ; %@9 enélﬁ/ﬁ%iﬂydrog?ﬁ AlugEsk shigERPromey .quou@ﬁ%teﬂ&%yne%wh%@% fonyl ;
met hanes Uﬂnfﬂﬁewmetﬁwtmﬂ%ﬁakﬁlbﬁayImetﬁaﬁakéiﬁﬂaﬁﬁuhlfemaﬁésulﬁm Tth¢tRanc@Rghy! |
am nocar bonyl ; net oxycarbonfjl met hoxycar bonyl net hoxy:; car boxy:

2

hydr oxycamb@ngslutfemdxyﬂe,r@em wirlasedandongtheetcathepyl; methesxspeionsiethoxs;

hydr oxyet oxymet hyl ;
hgdr oxget%;{’/)li)< &ybgﬁé}y ropy %Tteﬂ’%%% m&ﬁl%&%@ﬁ%é}%é@B&pﬂeﬂ%&gﬁ X;gé Y Y
substilfu emchoxmmokgmamﬁmhyioeuheﬂy axcyhanedutfph @ipegiytoxy; Ierdroxymethyl

di fl uor onget Fll XY fs The conpound according to %n one of .clainms 15
to 17, WERSL R lobre e o RTOooH s e AT Y CR GRS GSHT hal o
G _6al kyl e Leﬁ@dl&gxybhyféﬁécﬁm@ ar@@flberdmethpbfediadky. 20 6al koxy;

C _6al kyl sul fonyl; "nitrile; al koxyal koxy; hydroxyal koxy;

al kyl sul f onyl al koxy, hydroxyal kyl ; or C3_6cycl oal kyl -G _6al koxy. , 19. The
conpound Hecor Hisrgnineuihiccaidanggp apy ancref clams d5 181 7.0HeFaT R Re; RRR amg, Ro

and R'® each independently is: hydrogen; halo; Cyalkyl; Ci.salkoxy; halo-Cy.alkyl; halo-C;.
20 galkoxy; C;.ealkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy; alkylsulfonylalkoxy;
hydroxyalkyl; or Cs_¢cycloalkyl-C; galkoxy.

19. The compound according to any one of claims 15 to 18, wherein RS R’,R® R’ and
R cach independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy;
ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy;

25 hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

20. The compound according to any one of claims 15 to 19, wherein R®, R’,R% R’ and
R cach independently is: hydrogen; fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; or cyclopropylmethoxy.



R1 each i ndependently is: hydrogen; fluoro; chloro; brono; iodo; nethyl;

et hyl; methoxy; ethoxy; trifluoronethyl; difluoronethoxy; mnethanesul fonyl;
nitrile; wotzhoxyeddnoxy; 25 hydroxyet hoxy; hydroxynmet hyl pCyrge@rpetsbyl ; or
cycl opropyl met hoxy. 20. The conpound according to any one of clainms 15 to
19, wherein R6, R7, R8, RO and Rl eaché ndependently is: hydrogen; fluoro;
chl oro; brono; nethyl et hyl; met hoxy; gthoxy trlfluoronethyl

di f I uor onzt. hoxI/he qﬁ)ﬂtplouﬂl(baccmmwelf bioxgf; cldipd d 6 xy 29, deyein Ry@hd)liyﬁe?t hyl ;
hydroxyet%%% ar cycl opropyl net hoxy. W02010/072647PCT/ EP2009/ 067404 - 65 -
21. The cOMSAd according to any one of clainms 15 to 20, wherein R7 and Rl
are hydrogen. 22. The conpound according to any one of clainms 15 to 21,
wherei n RB.i s: Theydnpgen adeatding tornyrendiyf claifs 23 1Pk whenpoRAS : Bytrogadt ng t o
any one of cla 5 to 22, wherein R8 is: hydrogen; nethoxy; halo; methyl;
or di fl uotd Hg59’ 24. The conpound according to any one of clainms 15 to
23, wherein RO is: nethoxy; hydrogen; 2-hydroxy-ethoxy; 2-nethoxy-ethoxy;

1- hydr exy23®t hyThe @inpoyed sgeoing tﬂ%h%ﬂle of 28ms Theo ZDRERWICIRABCRYdOR@; t 0 any
one of clainms 15 to 24, wherein Is 0, 1 or 2. 10 26. The conmpound
accordlnng@Oﬁhﬁa@ﬂﬁmﬁwl@FQﬁW@KT?ﬂF§Y25 wherein R11 is halo, preferably
R11 is fluoro. 27. The conpound of claim 15, wherein said conmpound is of
fornula 134, O fid co\ﬁ/{i)%ﬁﬁd &ca@mﬁ%,anﬁan@&mﬁ%@ 13&@2@%&% red: Mokl m 15. 15
28. A pharnmaceuti cal conposition conpr|S|n? ‘phar maceutical |y

accept abl ydsegeni %rhydrahsde@@yy,a? BYRPOUSIHOBE d1yércmy Pth}i@fmﬁépmbﬂﬁfeﬁwlt reating
arthritis, said nethod conprising adm nistering to a subject in need
thereof agy ef fpglds wﬁ)oaﬂ@we&rd%{ 8 aﬁyw@mlﬁmwmﬁe%@% ®neyef claims 15
to 27. 20 30. A nethod for treatlng a pain conditi’on selectéd from
inflammatory pain, surgical pain, visceral pain, dental gﬁl pr enmenst r ual
pai n, l@enttal Bmwmppamdmaqsm@hnwowny ABe Oﬁﬁlfgmallﬁéoéi vdlegein B inbaldaches, nerve

injury, n&gﬁﬁﬁﬂfangﬁﬁa%glas poi soning, ischemic injury, interstitia

27.  The compound of claim 15, wherein said compound is of formula III
(0]
R’ =
N
0]
R®
R
R

wherein R6, RS, R’ and R are as recited in claim 15.

15 28. A pharmaceutical composition comprising:
(a) a pharmaceutically acceptable carrier; and
(b) a compound of claim 1.
29. A method for treating arthritis, said method comprising administering to a subject in
need thereof an effective amount of a compound according to any one of claims 15 to 27.
20 30. 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



cystitis, cancer pain, viral, parasitic or bacterial infection,
post-traumatic injury, or pain WD 2010/ 072647PCT/ EP2009/ 067404 - 66 -
associ at esownton7ee4ri t abl e bowel syndronme, said nethod c@®OCPMEP00QY67404
adm nistering to a subject in need thereof an effective anount of a
conpound according to any one of clain% 15 to 27. 31. A nmethod for
treating a respiratory disorder selecfeg'fron1chronic obstructive pul nonary
di sorder ¢seRPmyd wih iiteb]e Eorvel bymolnoha s pid smthaiaiothpmsing @ dmeustpiin sto aguBject
adm nisterin Q a.subj.ect in need thereof an effective a nt

compound- 2ates Bt LR oo gF r PRRSRY PErGhk W AR P g7
treating diabetes, said nethod conprising admnistering to a subject in
need t her&of af neflicddbr vetiagauespirabdradisodpauiactcddoor dhrsrde distranyveone of

clains 15 to 27. . und cording to an ne of the claims 1 to
27 tor usTRRYTdispREATTARD: BRI 40 OreNel SRR 0P T B ST, The
I nvent koNad@sin HRSGE kPLELILNRE B fte@BRY®S an effective amount of a compound according to

any one of claims 15 to 27.

32. A method for treating diabetes, said method comprising administering to a subject in

need thereof an effective amount of a compound according to any one of claims 15 to 27.

33. Compound according to any one of the claims 1 to 27 for use in the treatment of an

10  inflammatory disorder.

34. The invention as described herein above.



