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have useful pharmacol ogi cal properties. The invention

further relates to e S 5 for
treatig conditi onsﬁ%ﬁé&&L%Dpéﬁ@mPaﬂﬁg
activation, for identifying other agents that bind to
P2X7 receptor, and as probes for the detection and

| ocal i zati on of P2XFIEEDEOFOIHE IRAGERMND OF THE
I NVENTI ON Pai n perception, or nociception, is nediated

by t he Tpef ihPORIAIchRE BLRaASy BfheferodkPl ShRURNADgues that have useful
speci ali zed sensory neurons, ternmed "nociceptors.” A
wipHarmegplogiopl gfropepissi cBie amantipienfucther selatesilto theduse of such

actjvati of such neurons | s, leadi.ng. t . o
SRR b SRR a el e e gston! Sor identifying
| RERPI HRAisailRt Bin® X6 EBBXY @e@pidr Y ahd AR pRbed @6} GRPIdRTeStion and
however, can result in debilitating acute or chronic
pavaalizagenrad FaXhirecep@is, which typically results from
damage to the nervous system 15 invol ves pain signal
transm ssi on i n BACK(BROMOND &F $HEANVENTISOM from a
normal Iy innocuous stinmulus (allodynia) and increased

pai n f Pain perosption) brynguadeptiomh, istrhedidted by (thy peipieep® Sera)inals of a
I n nost i nstances, neuropathic pain is thought to,

OBEUP BECReFAAIZE] SCRRYNEFLRE] HRIE PREICHRIPISphefalidenyariety of
c %H%ié‘il al EH&H&aISs)fﬁﬁxﬁ{"l?dﬁ&' ARV dNubh BburABARakfhals, leading
t he” peri pheral system (e.g., via direct injury or
systeengwtion stapefentidlyuranpétl siimupsi dndppr@Piateyqi exa¢ssive activation
bur.ni ng, .shqoting and unrelenting in its intensi.ty and
PR Vo B oS e R SPLL A IE0T SPRSIS FR o)
injury_or disease process that induced it. Existing

t r eat MAYRUEOPRBYC il Bpish AYRICRki TRsHisdr g Aamagq {p the nervous system,
St - £8mi C [ :

SRR T SGEA S, 5 EUEDTSUpRLS, Bty o ornal
advecseussitoauled {adlotigniasachinasaghlysiic dlonad dioohaliyepasil stimulus

and w t hdr | properties, as l.LI 25 as. respiratory,
STt dBIRORRASeS. neRiP NS 8A0CH AHALLL aggur because of
MRtshtiZaMond fhe pCRPIERAN dhaRENED rﬁ%fvioﬁﬁgﬂ"s%s fORAEWE initial damage to
vomting, and alterations in the endocrine and

athaoproipherahsystcou &. g ysiealirsct injurnddsysicons diseaseh pletropathic pain is

pain is.frequently non- responsive.qr onl artiall
" Suel; Rt Bostne amireiineh 4° iminde i CPLiigines be more
Oldebiliehting BB InitM ikjubt defiscd§difSeess Hah idiscripapent i n.
Treatments enpl oying the N 30 nethyl-D-aspartate _
ant agomxsking QtAh&Rs /ir ﬁetﬂl?ogaﬂﬁ@ ?Qi%) ar@geﬁ&ﬁﬂ lsEb RS Opiates,
cl oni di ne WD 2009/ 023623 PCT/ US20087 072760

such as morphine, are potent analgesics, but their usefulness is limited because of

adverse side effects, such as physical addictiveness and withdrawal properties, as well
as respiratory depression, mood changes, and decreased intestinal motility with
concomitant constipation, nausea, vomiting, and alterations in the endocrine and
autonomic nervous systems. In addition, neuropathic pain is frequently non-
responsive or only partially responsive to conventional opioid analgesic regimens, or
to treatment with other drugs, such as gabapentin. Treatments employing the N-

methyl-D-aspartate antagonist ketamine or the alpha(2)-adrenergic agonist clonidine



can reduce acute or chronic pain, and permt a
reduction in opioid consunption, but these agents are
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conmmon condition for which existing therapies are
insufficient or problematic is inflammtion, i
TFhETEF 2944 ParRFRRICR: S04 PEERIEAiTEHUGHORdR RAIRIS FPsHEPtion, but
5%5@5@&&%@9@3@%@1&&%%& RB%iRakhegens.

Unconttoll ed ini ation, wever, causes tissue

d anage A%Bﬁixep ah gldcc;n%ﬁ&oqﬁfolﬂ '\91%% ye'xﬁgng QH&?Q%% alPM¥ufficient or
i1l nesses, — includi hg asthm, as we s other

abtobtagatic ik ifeetmhais. Pahdemmbfenmdege ed dérefieial adhanism that
i di opat hi c di seases. Existing treatnments often exhibit

| Bitecde magnarRly irosh igvadigppathegens e pseniiofled infsamatigs. diowever,
sikdge€f t L of, I v LY e '

SuBee e SR 360 3 Shach, B BRI radb Ity Riness,
morctudidg dstlems hae medlani otlgs atibredly, dgfectoomsy @ndimmunes éepeheantive, and

i nosuppression. Qr in the treat t .or prevention of
i l?@ﬁmﬁ%ﬁve&d SisHpe freatmen (s afign sy hikit 18}”9&‘?:13‘ %sfsroa& femporary

auiRLTURRe HaB R &L Stredid RPN ILLAIFSRIAEYiBy. TAAE is a continuing
neur odegener ati ve di seases, such as anyotrophic

| atesl fat new ldergssha ovaicpimeiome or sorelpEibashort@ndngs of drugs currently
Hunti ngton's di sease. 15 .The P2X7 receptor is a ..
| PESEn T gHRRBENSYRPTERSh &F Pnf Fetmes QIEtPé‘EYeBS}Or}A?ﬁ igfjgmmatory
| gisBdeRe Micl@ing aVaipiE tiboRlersS ldoihRBS didorddrsl dittBgenic disorders,
mcroglia in the central nervous system and cel%s

i ANVbnowadegentative diraaseansugh disi amin@pBigskatenal fagleeesiomzheimer’s

S S iq@Mn cell.s. In particular, P2X7 is invol ved
iﬁﬁg? Vggtioﬁﬁanﬁ§¢$%%%ytes and nonocyt e/ macr ophages

| eadi ng, t e increased rel ease o ro-i nfl anmat qr.

20 cyt SRF RR7 frselor SR Bhe RSO 1 FORERYATP and
8 fr8senREE 8 Rhristy Wi cE1$ typasliif@hd@ink Rdbroglif M ik tebitehl BRXbus system
receptor activation in situations of inflammtion (e.

gand eelbsuimapbyied in dnflamingfien andl imnivee susiewi funeiian, such as immune
di.sease osteoart hyitis, uveitis, ast.h C nic

0 Béifsr uc ? v garé)lﬁﬁ% n g?% ditsed: (Zlvg(?} df nafcﬁlgerl?iga oot}i/ q%%i?\}é(fcytes and
dh®08see/nAErdpRi@k Sldading! thi EHcOSh&ease@SwdléSei Bf apro-inflammatory
therapeutic effect. These and other studies indicate

t Reekiposde. &.cERBelpha 28l BintheioriTose dhepngelks; dpcerystudiestipdicate that
t Lrﬁl%l{ﬂfé‘tmg’; drecpe{p?& ckl@%t'iosh fH sil@tilns | F?ﬂﬁh%lﬂgtl(ﬂlcget %,’ r}%eumatoid
chroni ¢ and 'neuropathi ¢ pain, as we as a vari ety o
otuhigitisc andli dtha@nautoitamunk rtiscans; estpadiiritis, Syveitiye g, dchronic
arthritis, arthrosclerosjs, inflamuatory bowel . . )
dPRERSHYC PUMmPRRLY fifoase ﬁ}d_slegg@?lafqrmﬁ%f %‘_S‘B’F%Qi % ipisystifigl fibrosis
agdsii@in §MAQRI&L QﬁeEt‘:’C’Thé’s% P! RGN diedirRIRAREa BIX, receptor
fibrosis of internal organs (e.g., interstitia

f pltpgmiig) mag3dfirBhrasd innthk écatneenP2X@ pregexor ofapdingioniuding acute,
are desirable for. such thergpies. ng grgfent . neludi
i FVERET i PEFPPIIYS PHPs 2 86l 5aRdPpieRy PHE (opfiitions including
r gtedLahriAdY IREARSId  ArtMPis2 ORI O ROS3s, PlllabiDeI0S Béw b Qisease,

Alzheimer's disease, traumatic brain injury, asthma, chronic obstructive pulmonary

disease, and fibrosis of internal organs (e.g., interstitial fibrosis).

Small molecule P2X; receptor antagonists are desirable for such therapies.

The present invention fulfills this need, and provides further related advantages.
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NZ4 Zs 4 RARA 51lalb wherein: Uis CRLAor N W
is -C(=ONR4-, -NRAC(=0 - or NR4-NR4-C(=0 -; each R4
i s independently hydrogen, Cl-Co6al kyl,

(C3- C8cycl oal kyl ) Co- C2al k 10 or_taken together with
L oubst ) tuont o) X 1 SUMBYARY AIF THE INERDATON

heterocycl oal kyl; X is absent or G -C6al kyl ene that is

opt i onéi’%/hle;prmbsththpwﬁhs heterpanyl amide vpalogyes 9f Formula Ta or
(li ect ed fromRB, Pc, RD, and RE; RB, Rc, RD, and RE

are each mdependently hydr oxy, -COOH, C1-C8al kyl, 15

(C3- CSC%LQ{ oal kyl ) Co- C4al kyl , Cl1- C6am noal kyl

C2- C8al kyhyet her, nono- or di- (Cl-

Ceal kyl ) am| noCeg- Caal kyl', (4~ _t 1\ed

het er ocycl® F Co- Chal kyl qlg_% CdzC2al kyl ; or

any two dh RR, RD, and RE t ztger wWith the

carbon atpPm 024 a% oms t hfough whi cljl\'th are connect ed

forma 3-Rito 7-nmenbered cycloal kyRa or a 4- to

7- menber ed h%erocycl oal kyl ; or any qpe of RB, Rc, RD,

and RE taken 20 together with R4 and the atom or atons

t hr ough V\,hl ch they are connected forma 4- to

7- rrerrbé’ﬂg Wet er ocycl oal kyl; Y is Cl-C8al kyl,

C3 C16 | kyl - to 16- menber ed heterocycl oal kyl ,
(ﬁ@ﬁfb’é%d aryl or 5- to 16-nmenbered

heteroaryl each of V\,hl ch is optionall y substi tut ed

with 1Wes @%@%ﬁuﬁﬁ@(rﬁﬂe%ﬁﬂ%ﬂ?@x) @RPden from

hydroxy, hal ogen, 25 cyano, amino, nitro, 0xo,
am nocaﬁcﬁoﬁylls iraleperolsuly bm@ﬂogeméml dg{‘ar@xyycloamyl)Co -Caalkyl

g%_?l a rg))gy%ﬁ(ywtﬁyny &bﬁﬁﬁﬁ{}%rﬁ/ﬁel @[_fbgn a 4- to 7-membered

heterocycloalkyl;

X 1is absent or C;-Cgalkylene that is optionally substituted with 1 to 4
substituents selected from Rg, R, Rp, and Rg;

Rs, R¢, Rp, and Rg are each independently hydroxy, -COOH, C;-Csalkyl,
(Cs-Cscycloalkyl)Co-Caalkyl, C;-Csaminoalkyl, C,-Cgalkyl ether, mono- or di-(C;-
Cealkyl)aminoCy-Cgalkyl, (4- to 7-membered heterocycloalkyl)Cy-Csalkyl and
phenylCy-Cpalkyl; or any two of Rg, R, Rp, and Rg taken together with the carbon
atom or atoms through which they are connected form a 3- to 7-membered cycloalkyl
or a 4- to 7-membered heterocycloalkyl; or any one of Rp, R¢, Rp, and Rg taken
together with R4 and the atom or atoms through which they are connected form a 4- to

7-membered heterocycloalkyl;

Y is C;-Cgalkyl, C3-Ciecycloalkyl, 4- to 16-membered heterocycloalkyl, 6- to
16-membered aryl or 5- to 16-membered heteroaryl, each of which is optionally
substituted with 1 to 6 substituents independently chosen from hydroxy, halogen,
cyano, amino, nitro, oxo, aminocarbonyl, aminosulfonyl, COOH, C;-Cgalkyl, C,-

Cealkenyl, C,-Cgalkynyl, C,-Cghaloalkyl, C;-Cshydroxyalkyl, C;-Cgaminoalkyl, C;-



WD 2009/ 023623 PCT/ US2008/ 072760 C6al koxy,

Cl- C6hal oal koxy, C2-C6al kyl ether, Cl-C6al kanoyl,
wW@200062d6ky/ | sul fonyl, (C3-Cr7cycl oal kyl ) Co- C4al Rg1/1S2008/072760

nDno- or di - (Cl- C6al kyl ) am no, GCi - C6al kanoyl am' no,

Cl- C6al kyl ) am nqcar bon no-
d e Dst e ats L4 T Ser (é Cealkanoyl, “C;-Cealkylsulfonyl,

ol by AT o, 5. B 2 o v
haiomlge ny de(@pOgallaiiaminocarbionplc mdmony)f dl ((é;n@gaﬂg«h)aﬁnmgshlfonyl and

Cﬁ%ﬁ - C6al kyl , . C2- Co6al kenyl , C2- C6al kynyl
Cgh%%hslu%’il%am@f:%hydr oxyal kyl , Cl- C6am noal kyl ,
C1- Coal koxy C1- C6hal oal koxy, C2- CBal kyl et her,
5 C1- Coalakrofh, and7s emandsneadentyfyR or N;
(C3 Cr7cycl oal kyl ) Co- C4al kyl , nono- or 10
(o Rogalikyhydazem, h@slmmal kalogyn, ayane, @owee, @minocarbonyl,

am% %‘3%1 (#(%Qg’ n@ﬁ@h‘tﬁ%ﬂ @%?menyl OF,-Cgalkynyl, C;-Cghaloalkyl,

?dﬂéx&a)ngﬂl f@“@&a&hﬁh&ﬂkyle aChCRlkdxg, | Ogdegensgiaixyy Co-Cealkyl
hydr oge hal ogen ano, amn

mhﬁscs;?&gﬁl%anoyamqaagankvbngfoqy¥o@4c@lc@@aauewuamyl mono- or

10 RGP g PR i 0 S B sty Deiprboms

Catumboat dieXy-CsakyDaaldoyulf@iyher (C, Clalksdkkéongidmino;
C1- C6al kyl sul fonyl, (C3- Crcycl oal kyl ) Co- C4al kyl

mono-  e#ichdir( Gd- ﬁﬁ%dﬁﬁéﬁt@mlﬁ@rog@ﬂ %ﬂfdf@n qaﬂl@g&n Qzyano, amino,

nmono- or di - (Cl-C6al kyl )am nocar on?/ nono-
damqma@saylkym@ﬁﬂﬂfml f QQQH,o rC1-C6a kyl, Cp- Céalkenyl Co-Cealkynyl,

—é:ﬁgllo}afl@rl) Smélmgél&el n98§6laL G- aﬁnﬁ(%agl{a@ P @f-@!ﬂﬁoxy, Ci-

15 CI}Gmaﬂle}eneCE-@ﬁlkyls Qﬂtelr onal l-@@ltﬁﬁdbill ede§Z6a(llk§)151I1hﬁyl (Cs-
enent . of a carbon-carbon _si n%e bond wit

a6 ‘ENC ey 1YGor bk b arBeie- c & b Sir(buhelkdiantpg,) Ci- & kanoytamino,

SHRBbLL bR di08, - I, i 3Hr a tkyD B} ulfonyl
t et razorI ¢ grl ?ﬁ%@%’lggzﬁg%cnae §%sernt§@wﬁa% y(}EBN%? onyt ot
S(CSCsallSORul faGNRG i noNRGCO,  ( C4-

Crcycl oal kyl ) Co- C2al kyl, 4- to 7-menbered

het er oRudb agtdtiplofdlie formolka -B-Aribelicein: 25 het eroaryl ;
wherein R6 is hydrogen or Cl-C6al kyl; and Mis: (i)

20 hydr oxy, is ABdROBINC; - G){ﬁk‘ﬁen@ﬂﬁhﬂ@ op O(%Er'ﬁéchﬁed’by (i) the replacement
am nosul fonyl, carboxyal kyl, or - il

CS?f @mﬁmwak@ﬂn SIQHJﬁCb@aﬂk\wfy Ctﬂﬂlblet@ mlcnéarb@m@@rbon bond, or (ii)
&?ﬁ%%n%% —bﬁﬁl? S?PI( il’S an%i F@ﬁg%t?azole or oxadiazolone;

he erocycle

G CoaPhyratbRBhy tﬁﬁé c%%% b m#%y%@&mm.ca Cr

0, Elictoatkyl)Co-Caalkyl, 4- to 7-membered heterocycloalkyl or 5- or 6-membered

25  heteroaryl; wherein Rg is hydrogen or C;-Cealkyl; and
M is:
(i) hydroxy, halogen, cyano, amino, aminocarbonyl, aminosulfonyl,
carboxyalkyl, or -COOH; or

(i1) Cy-Cghaloalkyl, C;-Cgalkoxy, (4- to 10-membered carbocycle)Cy-Caalkyl,
30  (4- to 10-membered heterocycle)Cy-Csalkyl, Ci-Cgalkanoyloxy, C-Csalkanoylamino,
Ci-Cealkylsulfonyl, C;-Cgalkylsulfonylamino, C;-Csalkylsulfonyloxy, mono- or di-
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optionally substituted with 1 to 4 substituents
i ndependent |y chosen from oxo, am no, .hal pgen,
hﬁr@iﬁiy?a@ya%o, MR ng¥ar S&M-C@Qfﬁl}?&m%ﬁ%ﬁ; -qsoofono- - or

al { . V. . | . .

S Ao BRI 0T AR gl ypstitued with 1 10 4
Chulgbihainta likdepyndeGy Chamkdy | froret dvay,, amino, halogen, hydroxy, cyano,
Cl1- C6al kanoyl ami no, . nono- di - (C1- C6al kyl.) am no,

CEEIPP Ll PGl 61 ey PTG HTORER: CorCoalkyl
dlcl(@?-/@@ﬁmwu a]-oasAIgny | . clreRgro8! di-c{ffaloalkoxy, C,-Cealkyl
C6al kyl am no)car bonyl, and 4- to 7-nménbered

hether,o 6y ¢l selkaniytlirninoc emomi-n oasgie€h I satket) emowy yCi-Eailkidsulfonyl,

- Tapty caftbmganre: S A7 Akt b Pl mapo- or @i

t BRIk RO EQTBRYA and U0 to MinkdnPERéBleterdeybl&r ONDI ar, 1
m cronol ar, 500 nanonol ar or 100 nanonolar in an in

Vitro ags@y cbkindgiRisMhaabhqn aﬁ’ﬁdez a@n%gl?o LECGHERMula Ta and/or Ib are

antagoni st activity. in certain odi ment's, suc

PPRX7 rreceppiroantagunagro miitht an éhi ilve mo ghetter thabl 20 micromolar, 10

agani st .activity in _an in vitrg assay of P2X7 . .
- SRt vigtafypifte | ghicttyplar ST RGP E Pl pgpomolar in an in
EXarp|agsad, fokSdeimsihitordlof PN e&Rbloat drdbofiit Alctitigy.t NB certain
I C50, 10 tines the I1C50 or 100 tines the 1C50 and/or =
artmRodigraem sucht P 0%y re¢eprorsnggansts\arbibitrnocéatecsible agonist activity in
AR B B R P G e Rt i g oV Exampe 7
r adical)ab el @dcaitratibieiedagitie 0y LY ahre)he T oPN66 &fes the ICso
i nvention further provides, wthin other aspects,

p B¢/ pasta qongentiratiop of 3aP08M:i ons conpri sing at | east

one heteroaryl am de anal ogue provided herein in

conbi na¥itlun caitaih aspegtsykdteroaryl emideyanalogues rrbyided hereingare labeled

or..excipient. W.thin further,as ts, methods are
ool ed e mather o i olebg 1ot digfesedl et fe ey
cont acTRgreRbiyer e Rt wihisSOPBL 3 Petg, phamaceutica

PRbmBHEH S SeleNt HBMEXSEY bRl RARLESDENided herein i
P2X79251rescé($ltq%r%mv%atheat | east on% P2 X7 re]g)gpt %r ' erem

msdubmatien withaedysiolgitaHe nedentabBueirisen eagpientray occur
invivo or invitro and is generally perfornmed using a
concentWilindinrthdr aspP&X/ mebestae proddddafoo mdduddtingge.g., reducing)

suffi ci to detectably alter, P2X7 receptor activity

ety PAy decre R AL FrofctaambPRPIBE AgPERUSE dapell (¢2.
ail@ghk, RedcitB o@iﬁﬂﬁh&aﬁ)ﬂacﬂ; Ragdd! §iS8BhodyR)eRhd Slpresses a P2X;
further provides nmethods for treating a condition 30

r egnepios wrd adt deadRote P26 apteptommoadiiliaipt anddsaribedderé¢innSuch contact
cConpri si n%adm nisteri nagl t.o the 11gatigf)znt eda . . ¢
{ REV QG PEAPPy et B0 P8 Ba5TIR B PedP T ehetng Aecopgsepration o
I POBRP &ep@P hdaRksitthaSs sehEsiend etddbi dlter P2X; receptor activity in

vitro (as determined, for example, using an assay as described in Example 7).

The present invention further provides methods for treating a condition
responsive to P2X; receptor modulation in a patient, comprising administering to the
patient a therapeutically effective amount of at least one P2X; receptor antagonist as

described herein.
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suffering from(or at risk for) pain a

t herap tlcal effectivg}gam}unt of . at Ieast one,
r ecept O 4Rt BT ReclasMateds e groviddefor tragt ipg i {1 & patien,

otc&%f)nﬁﬁ?eﬁn%ms@ﬁ@o%s L8R OMIfAShof Hond [(ERLH NGsk for) pain a
ion in a pati ent conpri SI ng admi ni stering

t dleaag@atwaélrytef&uﬁvfeammgltforf @tﬂeesj rona 2Ky sécepor pntagonist as described
inflammation a therapeutically effective anount of at

| 885t" one P2Xx7 receptor antagoni st as descri bed
herein__Methods are further provided for treatin

ost eoarY HHPLQURCT sReifamaibad %@f%mwidgd foy greating ‘infiammation in a

bR ebRbAShE - adrithlsRHBL & % Dousl diedses t risk f

Alrpz hel nmer g %hge%\se T atmat i cl%br aln 1nj %ryr,Om (miwa tisk for)
cmﬂmnmatmmsar ﬂxetapvmlqally neffetiye dins@ms eof o Udaar one P2X; receptor

condi ti.ons . . | aucoma), cirrhosis, |upus,
s@?télg%‘a%trﬂﬁg Eﬁecﬁpﬂg’é‘y s of internal organs (e.g.
interstitjal fibrosis) i patient, conprj S|r}l

admi ni ${&hedsre éméheﬁarwﬁ%d %f?eel;m& @StP? itisof eatnaw% rthritis,
f%&ﬁw@&@roﬁ’ff i %to%'h BO&QF s@g AANELEHOR edke, traumatic brain
t her apeuti ca y tive armunt of at |east one

Pi’ﬁﬁry[ ensﬁnﬂla.)r clanmagobﬂtlsmtms mhhncmarjo edisdnse,ebeulatWebhditions (e.g.,

st rthe aspects, e present invention provides
el HERE o R, e n gt HRSBIOr OF ciOHGr BB Sreans (e,
C @ltbiBtifid) fﬁn’@ﬁi}' i8Rt atlgﬁtrr%lhﬁl‘lﬁﬂg Ag S fond zhf%n% E\ﬁ‘fermg from
patient a t erapeut| cal Iy effective anmount of at |east

ok B2k fosk em or nzm¢ af (ﬂ’lﬂ @regsng ¢esditipired th@amuncalboeffectwe

Met hod f t t
¢ RDOR 0T ey o T sl ot s Ayenped R 9°
o MR ot i Gl U drese QUSRS e fethods for

URMIEEitia® Qith ioP ?élntdh %ﬁngﬂ@ﬁ RElis Al DEHgL, Qt)mphglﬁg %@ﬁﬁﬁﬁé’t@x@ng to the

to P2X7 receptor, ereby generati ng bound abel ed
C DAt radher@pﬁ)utlc@let eﬁfctqtlwg amoghigefadt ledshone B2 X esgsoptds antagonist as
tge agoéjgt of bound, |abeled conpound in the 25
§ENCE” 8 flest agent; (c) contacting the bound,
| abel e ound th at

t . agent detecti
si gnal C@Pr%‘g ?fnﬁ@"fd@atﬁ‘?é %ﬁﬂpéo%l B%ﬁﬁ‘ﬁ&hzftgl%%&e&o P2Xs

C LR Qo ristn8€ (Rf &RERGE: PﬁXf R3LptBORIh a 1k d @mpound that is a
det ecti’ng de re se In signa detected in step (d),

abetcmmé ragud¢ anal dgme ok gmhbckbh@cmemdﬁmm6mn6 Hat p¥tititbinding of

rther as ect t he i nvent,ion, pr v
e e ey e arubne gy el comngpna: )
Pa&zcﬁ@%ce prrgﬁm tha @n%mhe to ERMAMJuRt BYbord) 1abeIRH @6Hipbend in the
e Wth a conpound as described herein under

C@bﬂﬂ’l@@ phtest deent; fe) eantaching gheabeund, labeled compound with a test agent;

(d) detecting a signal that corresponds to the amount of bound labeled compound in
the presence of test agent; and (e) detecting a decrease in signal detected in step (d),

as compared to the signal detected in step (b).

Within further aspects, the present invention provides methods for determining
the presence or absence of P2X; receptor in a sample, comprising: (a) contacting a

sample with a compound as described herein under conditions that permit modulation



6 WO 2009/ 023623 PCT/ US2008/ 072760 by the conpound of
P2X7 receptor activity; and (b) detecting a signal

w0 pvo2t62e of a |evel of the conpound nodul aRCTHGSTBST72760
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receptor activity. The present invention also provides
packaged pharmaceuti cal pr eﬁa_r ations, . conpri Si n?:_ (a).

a bpriay reBERQH | P2 o ipespiariasHViAG Bddb) deieding e agnql iyliggtive of a
c j : | ' - using the

oL coffnd b Rl SRS AR Tone.

ggfgggf[{ V?}?r%.sl%gf %i%:gﬁ(?}gt% Osltoo rrogﬁ?% :p?%k%a ’nd p?lgrcnllqacg\?tic%f‘ Ippe!parations,
acbmpeisiap P g ipharm dbhiasaresapdsiteng dedisiRdSRrein in a container; and
Al zhei mer' s di sease, traumatic brain injury, asthma,
chbloistrugensy frt psiee ghe raommoyitigns®adig, tresé (@rigr or more conditions
candi.t i: (B4 . cirrhosis. | . .
sol BPBHR o 1220 geco b MR on bk '8 b, cUBURthrids, gheumatoid
l@rthritigrasthi-dsclatosts, biftsirsdtonr bdwel )digeasy iAdeheimén'sndibease, traumatic

neur,opr.otection (e.qg., .inhipit death of retinal ..
ggF?dP YHIYe @PthE, Chlrﬁn%tbsgwmeéiu?la%aémse@we 0&?1@% gopditions (e.g.,

| BROL LA cgmygig %p tRASIHAL, RERRAGELRGis! B8 internal organs (e.g,
conpounds di scl ose erein, i1ncluding the

i miterstredli fatress) ofl{@sprosid retitaé newwspetdcsomfe. ¢ hmhibit death of retinal
invention.w ||l becone apparent upon reference 15 to

t 88805 ng det ai | ed description. DETAI LED

DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS . TERM NOLOGY |
Conpount¥etanathseawest thy niessatpRediondYeyides asthgds for preparing the
s ROTRAR e; avi ng

atscg&n‘g@?ﬁsc cen%ée?ér?fnf %ncgﬁgnﬁtggggagﬁgzd}%f ood t hat

.( unl essl"hggeh %rdy\cn)tﬁee} as 2eoct SHEhE f'ﬂv%g‘?ior?lvlﬂl Béco'ﬁpsea ?)Qxltehf: %on reference
i somers and i Xt uree thereot ‘are encon‘passe&’. n
adsliteifollowing ipiladidessfiptiorcar bon- car bon doubl e bonds

may occur in Z- and E- fornms, wth all isomeric forms

of t heEPAROWDIFESERMETION O EHLUSTIRIEIIVE EMBODIMENTS

i nvention unless otherw se specified. Were a

COREROMI X1 sts in various tautoneric forns, a

recited conmpound is not Iimted to any one specific

tauto LS, I G

t aut omer Tt bed 8 Eherply WRLERESRekR S HEIRE B Bdare. For
heomipoundsihaging asgametri! ceherg)itl shotilddle vndedstodé shat (unless otherwise
vari aé)ldgs 1(e. g R, A X). UnJess oth rV\A?e

speealish el of 4b¢) ophiFalalspC i MIXYES theresf e gnpampassed.  In
defiiRef doRdeREACSh Icé(rbgrfl-c%én QbME bYRs A @ccu¥ BNEL AHDE- forms,
vari abl'e that occurs nore than one tine i'n a formula

i svithedll nedhdricdepandénbd gompoureladieingemglhuded ¢ the3Preféns invention

T R T ST
| Becidg c¥Rbbuibis @8TRRAURI & 8y BlechBEcifitAMIARS, but rather is intended to
encompass all tautomeric forms. Certain compounds are described herein using a
general formula that includes variables (e.g., R1, A, X). Unless otherwise specified,
each variable within such a formula is defined independently of any other variable,
and any variable that occurs more than one time in a formula is defined independently

at each occurrence.

The phrase "heteroaryl amide analogue," as used herein, encompasses all
compounds of Formula Ia or Formula Ib, as well as compounds of other Formulas

provided herein (including any enantiomers, racemates and stereoisomers, and



provi ded herein (including any enantioners, racemates
and stereoi soners, and 7 WD 2009/ 023623

WERMPAEBRDE/ 072760 i ncluding the various cryskEl/USH0$872760
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and pol ynor phs) and pharnmaceutically acceptable

salts sol vates (e. hydrates, including hydrate

salld huding thei V@@guscﬂ(srdsté%m% apd pelymerphsy ﬁ%alag?a@%cwﬂcalfy acceptable
I

- SR SORSD (FR hyadRe 3RLANIG 5 Akjco O sotpf AFRRIUMG estes of such

swbtabhmelsf or use in contact mﬁth the tissues of human

beings or animals wthout excessive toxicity or

car ci negeghaghhdeutiensy feceftelalhly’ of 4 berdpounidrretitedt ie@din is an acid

all ergic response, or other problemor conplication.

S9E rbageaﬁ%lfstha & sidiablenfonaisalin gaptach withitee Hssugs oAhpmanfbeings or

b

ol ST RO oA, BRIBRich, By withou

adirtigionSpHeigfd tesphiaemac othiet tpedbllqmlﬂ @ogeehiddl. e Sach ealss include

for. use in salt fo ti i.nclude, but are.not limted
t Hlm%if&gi“&? grganic a&t?gg’gtffg gﬁ%lﬁ a?%gueassegb BRABINEe3, Wel @s alkali or
biopALROBAL &f PRI RS &l r@a At &cidsC %Qaﬁ@tpﬁarmaceutmally

chloride, citrate, dihydrochlorid di pho
diat@ptablt @yioredier asein @ét fotradton mehlﬂey,l‘tsm:am mtlam)ifed to, acetate, 2-

f f t | u I t . pt t.
oPEUBIRFRZORE| GRoH it abeioat BEARORG T cUBRifiafaciim  cdetate
h)éé)ﬂb@ﬂﬁm dMoridey ARk, @Eﬁ}@?ochmfﬂi'éoﬁﬁh@iﬁhd@; ditaxtrate, edetate, estolate

hydr oi odi de, h dr oxymal’eat e, hydroxynaphthoate
i éethlsuccinathiforraate, ﬁllra@na&:c eglucdpipse.oBlusnrate, chiaraate, glycolate,

g,%{y%;g 1%1 Fsail ?gel %J)g)‘é}ieéortcxglé lﬁ)yrcriltrgbamlrrlreie tr gﬁir% ﬁ% St gydrochlonde

papdeidienat @ydpRemyleaeet Hﬁc&oxyrﬁb%@itat €iodide, isethionate, lactate,
poI al acturonate, propionate, sallcylate stearate
gf%\é‘?%ff‘e guakie.namealeates y| meadelate. supethnibremide,  methylnitrate,

e di e
g{eft éﬁréfs %ﬁg%& %a%%?zlé% hﬁ tep %ﬂéggtn%h zri%ta nat%t gﬁlenylacetate
e thssplhaﬁeﬁ p()l@giﬂatt&fonﬁteZ pﬁﬁ;ﬁ(hﬂafe{) n;ah@blate Lstydratee subacetate, succinate,

f : I
( %geﬁgg |l§}f1 na]tgfee) sul gf/qd ggtgg/ ! 1?1 ludglgaﬁagsylar{gs er?zenesulfonate)

(tcérhgylléﬂt@r o@éﬂqwﬁfoﬁ%?t ©)ed@fhid OSYdtRIR-1,2-disulfonate), esylate

(p-tol uenesul fonate), tannate, tartrate, 'teoclate  an
t Kétharesdthindte) Sl-hyldk(aqyle‘ghylsplfama’mc enitsilosd | (medivoeptitophte), triﬂate
ti.ons f n ormat i nclu ut_ ar
e oS mions o (sGHDR: Pl Rie b ioc uhge.
25:0@151@4 iRt tricthiBHiARN YiAflaAg, piRidtLnesiyamcBftable cations for use in
| um ne, procaine, and ?a I's such as al um num
c aal ¢ farmatipn trisluse, buteagnaes lmntGCbtﬁ oM, degiathina edloroprocaine,
Tho or di,n ski.ll in the

7 Py I8 Fplemi SHERRE Rt ap el hloshht g pyats such o
f aluntihém, ealof@t) Neksivat, oMb gledivAgr ®itdssiund) @ANel @and @Anc. Those of
pharnaceutlcally accepta e acid or base salt can be
s pripasy sElldn theott wilpereagnizeimpeuriarmpesttieadlitagreiable salts for the
b % '

@é{hlg ﬁ{déﬁn%\gpgd H&%E'Lh In aéétns%%’%mb g&ggegggélgn%gﬁtgﬁg‘ &R or base
r eattdmige synthes1zed from a parent compound that contains a basic or acidic moiety

by any conventional chemical method. Briefly, such salts can be prepared by reacting
the free acid or base forms of these compounds with a stoichiometric amount of the

appropriate base or acid in water or in an organic solvent, or in a mixture of the two;



the free acid or base forns of these conpounds with a
stoichionetric anmount of the appropriate base or acid

WO poog@Lse3 or in an organi c solvent, or in a mRCUDE200$/072760

10

15

20

25

30

the two; 8 WO 2009/023623 PCT/ US2008/ 072760

generally t he use of nonaquegus di a, such as et
eRyArallp ethst wse of H@ﬁmueouwm%oﬁﬁu ap sihspa sty cﬁcetate ‘ethanol,

AGRIRMOE id OE)?O&)ahél i g&gﬁ 'h’ﬁg h}eféﬁ‘réd be apparent that

each coﬁp rovi nay, but need not, be

Lg:]méll) {i/‘ttaﬁ ?S %%) S%i A F%C(h é)%q%oun% %r(%Vl(@d f\:/l% rmagugut need not, be

Ciryrhddted @k I’ﬁBscﬂVdie Q@.@{ YRS & Bomtdildnt tddgpsOPEn @fidition, the
t he present invention., Also provided herein are

p Wé@wg@ym foras apdpelymesphst are athie dhe s@pEof Mgl Rr§senpinvention.
I S 0

B L

hépeidrug”bsib compomeli thaeghay novfillg, safidtly [tbtagtural requlrements of the

adm nistratio ati ent praduce _a conpou
a PP 63?% Dercire ot i mPSlffI 168y Bnpr e, fo oflopngy nﬁraﬂon toa
f
PPai gté%.fﬁﬂﬁﬁh DO Y o G e TROL ibmple  prodrug
s ma‘yl trey dn abylgted ufesivaiine biosigbch t:«zmamyldg r Brpdrugsanglug eompounds

ni.stered to a na ect ves to for
f IW rm&w%y, amine o1 su %héraqy]l @Qﬁ;mar& |b88ge% to any group t n}le% when
r a@Raaitbe! % a BXANRAILH QbR OEMES thNokMIL frelUlydb§, amino or
not limted to, acetate, fornmate, benzoate anJ
pepthydeyldmpiy atipeetivelt. Bkaples ofpredags iecliden bui apabt lisited to,
gr.ou ithin.a co r.ovi ded her S .
aRRS: Pl KPR e R RS o A0 YR Rhctiona
pfgﬁﬁ?@twﬁhih b RemeimPpide Rlel Mefeite h PR MG Ihbpgeﬁebeﬂly be prepared by
ications are cleaved in vivo to yield the parent

funggona egrones @rgsentt Hie thee coampaynds| in puchep sWayp that the

a d'ii?éaggltls 4t %@%ﬁ“ﬁ%&!&%&d%@é rc%t%gmgg{;l cﬂhat I C

hydr ocar rou |nclu rou aving from1l
to 8 ¢ bon

car bon SR r&}nithéég}‘fﬁﬁﬂjyl afs erf;¥ %nStialglgt oijbgaéxlg]a%qqcham saturated
afaﬁﬂfﬁaﬂ@(ﬁyar(ﬁé@oky lA)lle%ﬂ%SQﬁClﬁ@ ﬁﬁéhps Eetvhﬁ@ froﬁrlot@yg carbon atoms

i SO , sec-butyl, tert-b

2(98—&}89%()71)1, gggyehtt(yﬁ caﬂ@@ryéqmgl (Cl ﬁféﬁl}iyl) agdff@gpg, I, to¥1I carbon atoms
(@P@ﬁaﬂ%@a Fécl%nfsbrgﬁtg&%w opro 1sﬁ£1%}p§ rno%dgﬁ %csbl}tﬁ Frt-butyl,

f penityll 2-pentyl, ¢pbiaml, atcopaitylf hexydx amkel 3%@4ahd<wmethylpentyl
fers to a single covalent bond or a C | CAal kyl

Gﬁr?nall‘ﬁﬂ'é@ﬁ?és T singie €8 valenthopd (O n aélfyl gﬁ@%ﬂ h@ymg from 1 to
95% d Sat&ﬂ? bof eﬁﬁhéM "Cgr@ﬁia l'eEefT:IJs: Q5 aSHTP @valen@bo%]d or a Cl-

oxya group substitut
W|(14hlkyhlgrd®asin enae -ifidthnceCla émtmmn‘aloﬁ)ah ‘alkd @oup is specifically

criyt i tignbics O ebiatalin gisdp! Laplet Fteahpiued it
abt [e8@Tne QORI "'@I}l CoahikeMmu1" iy @@[@6411@571%6@}5 fktitated with at least

branched chai’'n al kene groups, conprise
one —-NH2; C1-Cé6cyanoalkyl is a C1 C6a1ky1 group substituted with at least one ~CN.

"Alkenyl" refers to straight or branched chain alkene groups, which comprise
at least one unsaturated carbon-carbon double bond. Alkenyl groups include C2-
C8alkenyl, C2-C6alkenyl and C2-C4alkenyl groups, which have from 2 to 8, 2 to 6 or
2 to 4 carbon atoms, respectively, such as ethenyl, allyl or isopropenyl. "C2-

Cécyanoalkenyl" is a C2-C6alkenyl group substituted with at least one -CN.



30 at | east one unsaturated carbon-carbon doubl e bond.
Al kenyl groups include C2- C8al kenyl, C2-C6al kenyl and

wW@2200302okEnyl groups, which have from2 to 8, BPCT/USH0%672760
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2 to 4 carbon atonms, respectively, such as et henyl
al lyl or i SO ro enyI "C2- Co6cyanoal kenyl" is
C2- Ceal"Rélpyy t%s}mghttomb&awwc{ ¢haji 2 &%ﬁsgm@% whislp have one

0 PR ks AL o s

havikyi egrotipgriictuden Sat C8=Altyay1,c e Hofaigayband bOnd=lalkghyl groups,
| east, one of which is a triple bond Al kynyl groups

i NeNehaveStag it g 1o, 6 e es‘gp%pﬁwoeﬁdewcmw kynyl

gro ps, which have from2 to 8, 2 to or 2t

car bon "édlodene” rrefgrset@taa dieglont %kyl,grwl éﬁéeﬁrreéfaépge t 61£2alkylene

d'1§/ 2 tﬁﬂ‘ls‘fr%l gry «Lth% 0 @aﬁ%&e %41 ? ﬁ%lg COGal%nthﬁH( %ﬁl & ealkylene

ene or
C@V(&i}:ﬁhﬁwbg)ﬂd 2or3 aﬂ c@lbwlawﬁs @0@2@11@&%«1@ nl alsmgl,e &)verent bond,
carbon atomns; ylene is a single coval ent bond,
negihylenfe oarethrlﬁ@q en/é </1\1 “Corlkplae kpe e apHgnallys modified by the
0 d d. n
cotAnRIcY o R Ao Wil RRE°GRRE oMle fr rigle carbon.carbon
Cé)l()hd)'hrs(aa@]bﬁlﬁalk@leh@ pebupias dmcﬁhe@ﬂaﬂvleycbr&nhv@em:tm é?éalkene or C2-
ngf i bed above, or a divalent C2-C6al kene or C2-

b?ﬁ% A "cycloal kyl" is a group that conprises one

or nore saturated and/or partially saturated rings in
vvhl ch dt ['cyeloalyheirBaraupathat coammisas OWHH@§ saturated and/or partially

gt]lugﬁ y%!;s 1n§7¥12 }g%ié 1%% mem%%la a?]? 8{1}53111 S}l 1l w&%pﬂ cyclobutyl,

p&[yd:lbpérityl tHclshdxyt, atyetbhepty], ajth)odfyl tdnlamfamﬂylagnynn@yl ané partially
as c ?dghexeny cI oal kyl rou i.se

t
ary Vq,r;aﬁés %g@p&d}]& a8 cgelﬁgexeglf t%yq(imﬁyl groupr; do not
CY:BJngﬁLé(XIL AnHRS R & { RetelolGAR ﬂ?é Ky botaih ch\ﬂﬁhlﬁ?l $08ps are C3-

cycl oal kyl "group contalns a single ring having from
t & 7¢yclpalkygl, mewbehshe atcloatify]l\whouprcoatagnscasibgla rind having from 3 to 7

or R Hge P by b i SR RSOl is @ -

Cl? AbK ERABuTIAHA vi£2 sifele covalent bond oraCl C4alkylene grou
(C7$§C7c§§eﬁ%allgy CO- C4al Ey | ene” is a dival ent 4 SIotp:

(C3- C7gyol ea'd%}/él%k%lgééﬂc@é ky%euﬂswa&wdl%n ngl eedcydh?amyl)co-

two single coval ent ds to'two specif ties

| 4gtyé gadup thatas inkel enaawv airght cdatet bendsdo aWe dpmnﬁ¢d1mo1et1es
c¥clic ortion nd t he ot her Ioc ed on

al

RgFETRL BB Faly cavpicpy By oG e .C\‘/&hl‘ypomfm f3gd the other is

alikaat@nsn GhO Yikyllshe lpcrr%e nif, pr@etnh ate@ﬁtﬁepyomhe rmkﬁsﬁbdgmup is
are on different ring nmenbers. For exanpl e

r @gﬁp@]@ﬁ; beth sirtgde grvialept Rindsiafe g fligferent ring members For example with

&I ogfle[ élo)ug%\‘kﬂ‘ IAelrg?C%cycloalf(yﬁ)%S'f’lene and% is Erl?j(?l!l one RA

m01ety so formed is:

_% : /—COOH |

By "alkoxy," as used herein, is meant an alkyl group as described above
attached via an oxygen bridge. Alkoxy groups include C;-Csalkoxy and C;-Cjalkoxy
groups, which have from 1 to 6 or from 1 to 4 carbon atoms, respectively. Methoxy,

ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, fert-butoxy, n-pentoxy, 2-

10



By "al koxy," as used herein, is nmeant an al kyl group
as descri bed above attached via an oxygen bridge.

WOARMONI36eF oups | ncl ude Cl- C6al koxy and Cl- CAal ROKYSB08/072760
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groups, which have from1l to 6 or from1 to 4 carbon
atonms, respectively. Methoxy, et hoxy, pr opoxy
i RBHPEP oK PR SQBERIOXY e BOPRPNERY,; heXPey, Brheyy y, 3-hexoxy, and 3-

CT/ US2008/ 072760
pentﬂgﬁx@ ()é(yzdé%t §%/let%§geg§g&§ﬁ§[% eopent oxy, hexoxy,
2- hexo XOXY-

repr esenfj %%20)31 k‘BW“S PSH?B%”?O ﬁ%%lp {ent ho¥ }6%?8 Subgtltﬂg%oo f a carbon

hetogi that eestld BY tht Gor@ihtiOX Farcasbidsgt bioupMC=0f). ArCeD@Bup that is a
atomthat results in the formation of a carbonyl group

( extyjituepholoaepngrasndgsictagehon; aforg resylis ipa eonvgesian ¢ff-G@l2— to ~C(=0)-.
n r A
i %ﬁg{ﬁ{%&@@g@ E&%ﬂgﬁﬁ%ﬁa og %Ig{jllrl)ﬁ}a%g cﬁb&q Q%?x{ l?llgtlge conversion of
of-Car tar-Qifa0)-cardanforesdt Ioe§¢>ﬂ etrSmlatﬁcl@. c onver si on of

-CH to -¢(=0- and may result in a |oss of
ar omat ek ttyrm T:lilﬁaﬂd%t[ Mefak kanaydcyl bRupr @. 4, 0-(@~+mcalkyl), in which
group (e.g., -(CO-alkyl), in which carbon atons are
i farkon jaipeasy arein lgrlinseherdbraneherl alleyl argegasrant and Whister aitachment is
a I r e

ttﬁré&pé]{'ﬁ;gk arr?g)nlo:lP gl} ouer’gcg ﬁ%&yé t}?h‘%ﬁ]ﬁ}? gﬂ)u E h%%ntll}%gﬁ(ﬁcat?d number of

c asrbom aairﬁm&mtlv\/ltlﬁeh cirben odirthoketof giobp Heigoingluded i &hergumbered
[ ncI uded in the nunbered _carbon atons. For exanple a
Co#) R%ﬁ&fyns grensxaaple (cCaylkumy! graupntsyi(CgPeeils  Alkanoyl groups

' ﬂfcllﬁ&ére or e%l & ouggalk%)y%—(gﬁﬁ{%}{éyl aﬁ’a EW gr(ﬁ{zﬂ)g which

anoy ave from 2°to
t ha'ee Domf2rtorR, ﬂotmz H € ar bom ZAtcohsarborestpms] ieyekctively. "Clalkanoyl"

Ikano 5 refe O\H, which (al on
arpkéﬁo%gl %iw;&a%@éd%zb RBOYIE o pACOMPASE Y the term
GC kkrppy! . AI kyl ether" refers to a linear or
br anched her substituent (i. ., an alkyl group that

'g?oigi’%inﬂz/?“eafé SO Uik ArRitha Mo ST (e an alky
Cgrdﬁ@aﬂhkt%/is sutisetutagir w:xhsaenl mlklogjn gnav. 2Aﬂ<1ytl ﬁ:éheﬁ gooupt in2lde C,-
C (0] , ecltli v

@[&aﬂ?ﬁ f‘?&l&ﬁn& §6~5 f@repé% ‘Fﬁ@%]e?th?ry %P%xvi%ﬁ@ﬁw ito 8, 6 or 4
r e&%ﬁ» a‘@oﬁusafbsﬁéclﬁgél}/f o OV RLA HRGREG P UAT IR, e,

C=0-) bridge (f.e., a group having the general

st r uct )

el udd el TG SREb AR efebyd AAANE RIn AeBBE broueh o ket

WH(CHO)-habwedder a1 at gro@p Eav(mlig 4he: ag’ebenal atraomre —C(=0)-0-alkyl).

respectively, in th yl

( %%XYC%%@H}G%%}% i ?u%hé oo r@g@ Csaﬂf%fycarﬁ@rﬁ Eryps, which

| BadePomNAiCRlES NUTBES aﬁfnscf’crs%bﬁvelﬁ A2 alkyl portion of the group
"d al koxycarbonyl " refers to -C(=0 -0 CH3;

CBad. kibx yahob ofiyhe ketdibddge s not Gict@ledOn (tigHR)IREGHS romber of carbon
Ct(om% QClaCfltg)((ngrl:%onyl" refers to -C(=0)-O-CHj3; Csalkoxycarbonyl indicates —

C(=0)-0—(CH,),CHj or —~C(=0)—-O—~(CH)(CHj),.

"Alkanoyloxy," as used herein, refers to an alkanoyl group linked via an
oxygen bridge (i.e, a group having the general structure -—O-C(=0)-alkyl).
Alkanoyloxy groups include C;-Cg, C;1-C¢ and C;-Csalkanoyloxy groups, which have
from 1 to 8, 6 or 4 carbon atoms, respectively, in the alkyl portion of the group. For

example, "Cjalkanoyloxy" refers to ~O-C(=0)-CHs.

11



" Al kanoyl oxy," as used herein, refers to an al kanoyl
group linked via an oxygen bridge (i.e., a group
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Al kanoyl oxy groups include C1-C8, Cl-C6 and

Cl- C4al kanoyl oxy groups, which have from1 to 8, or .

4 car bOWHEBHE ?PLF&E@BWPV esyiseq P\erﬁwe refPIRyP 2B a}k@%ﬁ gopup linked
t DXV, MR C(=0)-

i < i’%@%ﬁg’ Plige B Dy up (SRS A R AR ERLER L RO =O)-alky,

Siilmwthmh I ,is hadiogeropt &rChalkyl. aAlkaseyiamaroegmupsr mthids G5, C1-Cs

8 % @ﬁ%@ﬁl ggr%'ll | glégxﬁg?\é% gt}iaﬁ’% Ifrtl??xgg ?on 8 bg arqaioh gto’ms within
Nﬁe‘%)lk&foypﬁfo%) kr¥§;)ect1vél§‘ Wi IR ﬁo?tlcm’&f tRg %ﬁu&

kanoyl am no groups include

and Cl 148 g%fll"argfe%)t gofv‘tﬂé X‘i(ébgrﬁl%ylt 91 @vhlch the

6 or 4 ca ons Wt t he al kanoyl" g
r esl;ﬁmctaltoml s, ther pdiet alf kyﬂtaqhmeht on Adkylsiiéongt ogipups include C;-

~ by Rl g frrkpistift SR psovith vt ohd 6 grfrom 1 to 4

of, I%Bh &JMEE fe tkylsulf
oA SRy ALY SN 110 LR o,

hé@e@h@mlliylsldfc&yb ris fan@tkyisdfonﬂl growp teh hat om, 1 to 4 carbon atoms
| | |

r :%E lec e vifetls agt;%? qfiogégi% Politbet ?@@ﬁ@?@w s an

R LR RS,

t iR O ﬁ?&ﬁ?ﬁg b} bogy l)<y1 ang%g}‘x %%eﬁ QAR ?s”ﬂh@ Doirt %ff %ﬂ%chment

to groups of ornu al kyl, in which
i sklhydulﬁgleiamino Cl g@ﬁqﬂskylmdndie t h€ 1 lisakkplyelforgtiamnos tand  C-

Pl ST EREPR, Pois Ry ariath A Lo 8% 1% 4 carbon atoms

Chadplothve ). fmemlyﬁmfa@ylgﬁﬁl@%aréwés%ﬁtahaéfﬁk K0k 14r@inb gfdup. "C)-
1 to 4 carbon atons, respectively. Methylsulfonylamno

i Echalpallsyleémykaniine’ as ey @&ylsuiﬁgnyéﬁmm@ gievpighat [gs- from 1 to 6
hal oaI | sul fonyl.am n kyl.su nyJ am
gr%o%p tha?mﬁas Igf]orlﬁ 13 gsnéutecar 121}1 atorrfxggsgndg& %alogen g,

Sy hdrbme@gswibhylahidopast one hal ogen (e.g.
trifluoronethyl sul fonylam no). 20 "Am nosul fonyl

refers "Aehif6RUBRY 10frefepetof 8o ef T}{B%UMHQ(S%Ple & which the

the sul fur atom|st epm%of attachnent . term
" vBlie- aiqamdus(@n.& m@ukqﬂ)aatﬁﬂn@@mfoﬁ_\}nb t¢reffer90mb or di-(Ci-

e REpHTROsP BT s e TsoPalP i EReh A oy R NRs, o
V\Ifw}ﬁdfh mResulfut stofl 1sGBaIpeit of aRbcHnikant, Qidaleﬂh xﬁubﬁ oly & BIENCsalkyl
or an i ndependent l'y chosen Cl1- C6al k l.

" Angthe %éﬁ}smrogeepéa@lqdép%deﬁm%%@ﬁ ﬁcCgarlbﬁdp l'i nked

via an al kylene group (i. e., a group having the
gener al"AStylansinoalsyl” atfeys terae-aNHJ%mmylgr@rp lirkeRyizarealkylene group

(ie, a group having the general structure —alkylene—NH-alkyl or -alkylene—
N(alkyl)(alkyl)) in which each alkyl is selected independently from alkyl, cycloalkyl
and (cycloalkyl)alkyl groups. Alkylaminoalkyl groups include, for example, mono-
and di-(C;-Cgalkyl)aminoC;-Cgalkyl, mono- and di-(C;-Cgalkyl)aminoC;-Cesalkyl and
mono- and di-(C;-Cgalkyl)aminoC;-Csalkyl. "Mono- or di-(C;-Cgalkyl)aminoCo-

Cealkyl" refers to a mono- or di-(C;-Cgalkyl)amino group linked via a single covalent

12



N(al kyl') (al kyl')) in which each alkyl is selected
i ndependently from al kyl, cycl oal kyl and

w@ eopelozsabkyl ) al kyl groups. Al kyl am noal kyl gr oREEUS2008/072760
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15

20

25

i ncl ude, for exanple, nDno- and

m noCl nono- and
dk’ écgfr @,6(21 éyq %ﬁ?ﬁ%%‘@l@% éllog\ﬁleg 815 TrpFrsentatiyg alkylaminoalkyl
dgm(u - C6al kyl ) am nod - C4al kyl . "Mono- or
- (G - Co6al kyl ) am noCo- Céal kyl " refers to a mono- or
- (Cl1-Coal kyl yam no group |inked via a single
coval ent 12 WD 2009/ 023623 PCT/ USZQpS/ 072760 o@n or

a Cl- Coal Kyl ene group.| The foll

repr esedtBtive alkyhamnoalkyl 0glfb/gips N5 It s#wN—be
apparent that the definition of "alkyl" as used in the
terns "al am no" and "al kyl am noal kyl" differs from
t he defi nj n of "alkyl" used for all other

al kyl - gon @l/nl ng groups, in the inclusion of

cycl oal kyI and (cycl oal kyl )aI kyl gr oups (e.g.,

T S bR R Yo ettt s 0SaeevB e terms
Or'alg¥laﬁ19 al"gﬁ'(@aﬁﬁh&@l%@" Qﬁf&‘é fromaheusfitifod BPLﬁ?ﬁyWEsed for all
ormul a - , 1 n which the carbonyl 7s

t hélep@lkyﬂ—cgrﬁtamngagﬂmpmm thnen@usien @f agelmblky] anddcychealkyl)alkyl
o%po%éE{q(%lis(&x%gggﬁg%cg&éﬂgﬂ§pendent l'y chosen

C1- C6al kyl ) am nocar bonyl Co- C4al kyl " is an
am gocgg ! )aﬁ“rlﬁ%ﬁﬂr}:f%yﬁ\h%/%fﬁs offe a’érg/”é’g? hetgkP ¢ (g, —(C=O)NH).
C\%l?f(;oﬁg-?gr af- ﬁEBCéaﬁ(yﬁ)%ﬁln%égfi)o%lt"r}efe}s thaldups of @lﬂsdforﬁl%la ~C=0)-

vi‘'a a singl e coval ent "bond (i .
mIB., cnr whlch(tm cEbahK yi )lamamuczframt@nlyhéntmneaR is C1-C6a1ky1 and the

Cl-.C4 C=0) N( C1-
cRHk 15 gyﬁgg‘fng{f?ﬂ%ﬁn%‘?}ﬁ?%e@gﬁ (Cgost? ar@ %’25( r epl) agzed
the Cl-C6al kyl groups pa di fferent

The t er¥o"ami%o luq(%l&ﬁglkyﬁ?@ U@F%‘”%PBY@ &ﬁfﬂksln alfi @& Yrigggrrbonyl
(

TR PN 8L bon et (OO ol proms i seplaced with CriGraliy, and
f owhuakl als-(Eiﬂ&)i WeR)a2, smglemocfhlenhebemdf(ure atmoends dvhedi-(Ci-

o8 Dl BB SIIET Y o2B hSeSh i 1o AR M- coonicr

C@' 51? Y I bothVBY@ oo atoms are so re laced, the C-Csalkyl groups may be the
° b%&%a kyl)gm%osulfonyICo }():4a ky %séayg P 4

aﬁarn@gluthfowylt group in which one or both of the
hydr ogen atons is replaced with Cl-C6al kyl, and 25
whi ch iThe Itennk éaiminioaul fongl "nopifes (towahdfmlamdmdgl(ohp &i.¢., (SO)NH,).

- i.-(C k A ] |
CiVaar oy e Grgop bR re R a brging & esgnula <502
C@@Ré}’ In \gl)uch |tﬁe Rt aBdE @&%ﬂ)lﬁttdf AEadnfent dnk RO 2G&CLalky] and the

Coal kyl groups may be th
other R is hydrogen or an independently chosen C;-Csalkyl.

"Mono- or di-(C;-Cgalkyl)aminosulfonylCo-Csalkyl" is an aminosulfonyl
group in which one or both of the hydrogen atoms is replaced with C;-Cealkyl, and
which is linked via a single covalent bond (e, mono- or di-(C;-
Cealkyl)aminosulfonyl) or a C;-Csalkylene group (ie., -(C;-Caalkyl)-(SO2)N(Ci-
Cealkyl),). If both hydrogen atoms are so replaced, the C;-Cgalkyl groups may be the

same or different.
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same or different. 13 WD 2009/ 023623 PCT/ US2008/ 072760
The term "hal ogen" refers to fluorine, chlorine,

wheoaiess2dr i odi ne. A "haloal kyl" is an al kyl BEDUR2008/072760
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that is substituted with 1 or nore independently

chosen hal ogens. (e.g., "Cl-C6hal al kyl " gr.oups, have

£ rom 1108 teh g o) e erdtoo brosainG A1 iegine.

groups include, but are not limted to, nono-, 5 di-

or tri 2 'heloghet'hys : amebled | geup dratt isi Sebstigreshewidly| 1 or more
v ' ric, -0 pgnt-ar Q I -

artitpndthiy  bicy WSEAE (O PEEETAHIRA" JEHK! haEoBBi 1 1o 6

1 c@rbdn 2tdnes)r dxhinles-olf haloalkl] goupsrRichyde; Bithyd notTipiterdo, mono-,
hal oal kyl groups are trjifluoronethyl and L
didH W SHEMerHysthyrmenes dinor fichlorgm&ipyl; mongr, i i-gtetra- or penta-

h - p As def j.pgd ; VS dnlgn Vi -1-
nakaRb) gD 92 61 9Ed PURHEchlatol € dred et
t watlkerdmethgl-ethyk y nbdlypidab hskedlklyb igndipsataze a triffoomomedfyl and

attachment for a sufstituent. For exanple, -CONH2 |
att %taefimlr oﬁgqqteflﬁgﬁaleéﬁ%sh 1e{ g0 %?‘2@3\?(%&5%‘13 @ dgfined above

"%m%hivgaeg{&g%gnggmi ses at |east one ring forned
entirely by carbon-carbon bonds (referred to herein as

a carbqc I @_vk Lng): t b T
et or oty it CORE s prEREE e Rl o QAR listhsed to indicae o
wipbiit of attachinteac fozl sesubsetytubae. | Fod epenplentCONBativataichel] through the
partially saturated or aromatic, and is optionally
sGHEPRPd as indicated. A carbocycle generally has

from1l to 3 fused, pendant or Spiro rings and i

opt i ond} I'sarbegyelse rorc satbaryrdicogreunr compiases| 4 ylpash@ne ring formed
bri _ I s . . . o
osefiBB by SERORENEC R on rlictaf 26 bt BIPIRRIE i fand docs
c ant eintsn farlmrdeyicte. SUtilesigoth@niisy spetificd, eack3m@8yithifa-darocycle

rings are recjted in certain_ enbodi nents. Carbocycles.

c T P i“’rﬁjé’PFI&i:?égY %@f?&%{{qtpa&lalbfpﬁwawgﬁ saOPfigafidy s optionally

CoMs@hlled b AL A%aﬁ?d&gcl@"ﬁm%ﬁ?l hgf o M to 3 fused, pendant or
ycl e oal kyl as

representati ve carboc are cyc

depice ribgdambant®ngldy furthec yaitainexyé por oped alkplphy bridges; carbocycles

adapant | y).. her carbocycles are aryl. (i.e., contain . .

T TRER sl PR RO a BB G T F e SyBieally’ chch ring

Wichhials fRIM 3010 SR demBeldi(F b oglCgr Q?@E I8 REY Ricited in certain
e

cycl oal kyl rings). "Such aryl carbocycles include, for _
exabpilisengh arbocynlep hemptising fused, pendanslot bigito wngs typically contain

2-N t.hy . fluorenyl, ~indanyl and..

THORROLYLS ving MERREY : GO e RBPrive eamogygs ar pigiopliot as
t destfibad Ybov@ @R dybRhetyd, cyeldhepiyt Ui 8chrwintlf). aDthe@@8ibocycles are
one hal ogen. Certain carbocycles recited herein are

CALE] brar $AnGH0 eBlepryanegraupEs arbesyclic Bog.grithps Withouirang pr more
Ia élg%i%i&ga% é&bﬁﬁg{fp eaﬁggr Cc?fﬁf?)gﬁéfrp lrfn%s)g " Q4Bn Ca?ﬁp Ea{rﬁd)égfglegtinclude, for
example, phenyl, naphthyl (e.g., 1-naphthyl and 2-naphthyl), fluorenyl, indanyl and
1,2,3,4-tetrahydronaphthyl. The term "haloaryl" refers to an aryl group that is

substituted with at least one halogen.

Certain carbocycles recited herein are Cg-CiparylCo-Cgalkyl groups (i.e.,
groups in which a 6- to 10-membered carbocyclic group comprising at least one

aromatic ring is linked via a single covalent bond or a C;-Cgalkylene group). Phenyl
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aromatic ring is linked via a single coval ent bond or
a Cl-C8al kyl ene group). Phenyl 14 WO 2009/023623

WEADPOEBRDE/ 072760 groups |inked via a singl eP€CDUS10881072760
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bond or Cl-C2al kyl ene group are designated
phenyl Co- C2al kyl (e.g., benzyl, Ehenyl et hyl and
23&@#‘1;}!111@@ Y )a singlenegvaleat yrong orof ~Cordkdprsc grqupcare designated

has, f
e bR T
h tu

?Eﬁeﬁéﬁ%"lﬁf@%ﬁi%s% R SURREHA 9,3 fosd, pendant o
I 8P Fihgy af 1eRd oAk QFwhie i hetthhSB)ic rifldid,i Rar nfidr @iSig atoms is
if present, may be heterocyclic or carbocycllc

T¢icteapatgm ladetp@neﬁrndwbpfse@ omd, c%mﬁ s @gthithe zema@nimg 1ing atoms
h%{aﬁ%%ﬁr@ . Wdhﬁltoﬁalcte 1P é)rﬁsg?t 'BE She?e?&qrchc or carbocyclic.

et erocyc Ve ring ero ons per

Edgbicaltgt :erheteycsdybﬁc rrin@gccgﬁmeaalll, VY, Qooi di hlaelbﬁt@fﬁss Withi certain
ri%% nenber s rlnga)haV|ng from4 or 10 5to 7 rin
8

fignegtse cpddeibearvAlie efitailas ehtfBd? masieretogigper Bing. Each
h f
LB 55, ORISRl 5 R B A Bl 4o
hétte7atyercinembes rpr fesedinsack thinr enaltasiimenstsjpandi Iregeroeyicive rcpmprising

! ESIU rt al n er}b%?ﬂlo gregggts (}VW@% géll%!glggg‘?f?f g{’? m?é( Eﬁjém ers. Certain

hﬁEt%f&?M@é ColiPiise Q@ulﬁlr%éﬁré%%/ﬁh? AhdtMer,IhQRaldl erfbodiments, the
each ring is saturated or partially saturated) such

asulilfr agor-is Dmdﬂedmﬁ@r@cswmt@mw@h@mlsqdpwﬁm ghheterocycle may

O RRE Bt ERORGh BE0R e ol i 1¥ fltbas? oy Burdl, such as
het@r@at WentHeRdPhdtéroBycloalityl, Whaht gl dehpMst N2t Ber 4 ring
group is aromatic), such as a 5- to 10-nmenbered

hétoapsghatyare m(dmndhnthyagh%ei fromdeyfIN endP; gyiachetsrparyl goup (ie., at
61%55% (rﬁr?% fhitl 8 g]¥0up § agomatpcy réulg?{ lrals( ggﬁ- \;Ig gbgﬂexglyelrgd heteroaryl

erocycl roups a
c owhieh eidy by frfoﬁ@@ﬁ;hato@ ffﬁcyaﬁ)c)/ﬁ disatknitefal heteroaryldky pyridyl or
refers_to _a noiet nposed of an al kyl radica

b@xiilyDa N-Ainked %@tﬁ@?yqltﬁaﬁ@upsmek@teﬁl Vithd CPRANep nitrogen atom.
noi ety has from about 7 to about 50 carbon atons (and

al | cod¥si wad i hemginafatalspB cistiss hatai mﬁs%tsofcomam}ésofamd alkyl radical
Sggaﬁn%zat arlytgti)eétsﬁgn %arregtg | gusolgsl dlfh fek eiéas) fro %f)t\#'l?e {Fabout 50

abﬁlbbn Tatbrs q&wtaﬂldonﬂﬁﬁémiﬁs ainan@bb@nbgtaﬁ@@f 6ﬂ’ Ea&@es and specific
Non-limting exanples 25 include, for exanple, benzyl,
dipmé ﬁr)ﬂqi}@@t%gp atomps (HREHY #sh Whare apyl @ﬁ(é.alkd}— ang@s previously defined

p%ﬁyﬂr&h @E})&t ’)afl) b%#lp DERYLER Bblns lﬁ?ﬂf‘;}?xggerﬁﬁr Qi 1t#ng aexamples

‘heteroara ers toarin ntconpose
hétodudearfpt es;uh@td t betnedl, adifydnytraethglal triphetyénéteyler dpliay| or beta-

and al k viously defined, and where the
ﬁ@ﬁdﬁ%ﬁtﬁytmgﬁ%ﬁé3@%s from about 7 to about 50

carbon atons 30 (and all conplnatlons and

subconBisndsadoheretr ‘haiegemsalbrld wfeeitpi @ mtsEiiemogomposed of a

Cﬂ&@ﬁﬁryl substituted alkyl radical where heteroaryl and alkyl are as previously
defined, and where the heteroaralkyl group has from about 7 to about 50 carbon atoms
(and all combinations and subcombinations of ranges and specific numbers of carbon
atoms therein),. Non-limiting examples include, for example, 2-(1H-pyrrol-3-
yDethyl, 3-pyridylmethyl, 5-(2H-tetrazolyl)methyl, and 3-(pyrimidin-2-yl)-2-
methylcyclopentanyl.
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atons therein),. Non-limting exanples include, for
exanple, 2-(1Hpyrrol-3- yl)ethyl, 3-pyridyl nethyl,

wW®2(020R30e3 r azol yl ) met hyl , and 3-(pyri m di n- 2- yPQFBS2008/072760
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met hyl cycl opentanyl . 15 WD 2009/ 023623
PCT/ US2008/ 072760 A "het erocycl eCo- Cdal ky| " is a |
het er ody diet@ogickty-GaplkEds gibigtesochg Eroup dipkpd iz a Bglg covalent

o] - Caal p. "4, - } "
neo et SETRICHITTS Bt R b7 s PR B Sl -Canto is
r ianigetevotyeldalloph dng evith fiomg4nenbeaig hfeatberssthat ik éidked &ia a Ci-
a Cé— C4al kyl ene group. 5 A "(4- to 7-nenbered

h&rdFYEYe B94PKky| ) Co- CAal kyl ene” is a divalent (4- to

7- nenbered heterocycl| oal kyl) Co- CAal ky! ?r oup that is

| i nked Avi'@- tavdregmplfred beseraredealkydads allylengo ispdiatang (- to 7-

ot es. , | A
YL OSSR RS I 5 RO R e
| boads=td tan shhdfied kyletiee Pogdnersh, onefsupl siggletcovalent bond is located

alternatively, if no alkylene group is present, hoth,
s QBHIS ioxelie PRiPR! Kt theorther isrlacated (o cthe edfdenedpartign.giftpresent;

ri r:s.. F Y e

A RERE ¥ oy AT, 1l e Shll Sl e ponas are
oheraiR4 amodiffergnsing oembedrsi $or Example GUDreApect to the group Ry, if A is
"sybsti.t.uent," as us her.ei refers to a | ecul ar

aBpp R A £y O aas Redraif 0 SHRCLR o a

nol ecul e of interest. For exanple, a ring substituent

my 15.b noj/et §OStch as a hal ogen, al kyl group,

hal oal k@ﬁ or other group that is covalently

bonded to atom (preferably a carbon or nitrogen

atom) that is a ring nmenber. Substituents of aromatic

gr oups Aarsebgfnent 4lap ypsesoheaeiantefisys om aedeculsr qi¢tyghat is covalently
C%BF@G@L tgtagryt n-1r q elthtme{l rrplotlescll’llﬂ:.scgf4 iﬁtlé}els{? nFOI're?{&%E)E B%n substituent may
replaci ng achyéﬁogen atomiin a- molecurarrst uedre

Wbt [ oty stidht aredthalogett; Ml adrotiph) chalkligh Geowgnort bder group that is
desi %nat ed atomis 20 not exceeded, and such that a . .
cGeyalendly) Bonged o @n e drsderebly & carbon ShpHingaN eik) Bahis a ring
e | o . oy . : _
arity S AL B hEafEdrodflind BHPHY C5vaRnL TR o a ring
acerbdopitoronallhy tembdtulistitugidh” aefersutos tdpdcirtout dgydosgear &om in a

25?9?%%% té’?rgg}g{et \ivigl% 2 gﬂlfsélg,}aeg‘h :g?,{(amr t%gtetge %t leggpeg? trhg rcrlg%gnated atom is
PaSI &iceffed, BYd QRS 1R AERIGHY sBBlEHRRIRG ({2 EdmPRINd that can
be the same or different). Optional substitutionis
albs oisplattide athetheteyizeheaphrteged "foubdgologigtledctiiityh fasalts Grom the
to xti §ubst ituents,” where X is the maxi num nunber of
pSYHBUOS ubsti t uents. Certain optional |y substituted
[ ith f 2 4
?LSEBZﬁgé‘I?RSIS Etse}ré t'g;}ti%gal\@f gubstitrutoe '(e)lret Snsubstl;‘gcutgé or are substituted by
other than hydrogen at one or more available positions, typically 1, 2, 3, 4 or 5
positions, by one or more suitable groups (which may be the same or different).
Optional substitution is also indicated by the phrase "substituted with from 0 to X
substituents,” where X is the maximum number of possible substituents. Certain
optionally substituted groups are substituted with from 0 to 2, 3 or 4 independently
selected substituents (i.e., are unsubstituted or substituted with up to the recited

maximum number of substituents). Other optionally substituted groups are
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sel ected substituents (i.e., are unsubstituted or
substituted with up to the recited 30 nmaxi mnum nunber

W@toogipwsed t uents). Ot her optionally substitut eBCYDS20p8072760
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are 16 WD 2009/ 023623 PCT/ US2008/ 072760 substituted

with at | east one substituent (e.g substituted with
f sebptifutedy with & lgpst pnejsybgeem dagl wub@tﬁ@f@fl eth from 1 to 2, 3 or 4

SYRBHLAENY SecdDGAABHINGP2XT receptor refers to any

rece a manmalian receptor such

Pat ont 196 Kb 67455 sl TRp | loydnf o RORaqUePbhepigrebly @

f Qe AITinOe RSN orSRIBE 12§ $he lﬁlmﬁlzégraf ?QKPtr@é’ePin’dhﬁcﬁis@d in US Patent
also referred to herein as a "nodulator,”™ is a

c OV 6URA.4Bhas allasdwsmwlogies theeaod dumd impiter precispt or
activation and/ or P2X7 receptor- nediated activity
(e.g., %si'& receptos dwdtiiatm)'. alfP Kferal mphaeinnasdul'abdulstor,”

fi i ded herei f F
e oefeRS o Ryerates br¥oFeeBar baateh APpEPEY feeptor-
amebdesde ﬁ@twﬁt@% 80fsigrfdl %ﬁ‘é&u@ﬁ@ﬁ) NRYX D Recptb thodiREEP E}%mﬁcally

agonlst or agoni st. A nodul'ator 1 s considered

@mxa@dnlnegcln aré cpmp@kmd@cﬁ dbllmu]anﬂqa@ p@n]ngc)emlcally acceptable salts,
dlate uction (usj

TSI P Al ebl T oo MBIl il P eschigr reonist or

7hnm,@ngeneral such an antagoni st inhibits P2X7

receptor 15 activation with a 1 C50 val ue of |ess than

20 m C@P@%cﬁi'latoxpﬁﬁtz&{s@(@ré/d |aﬁs'%n¥a|%@fﬂlstlolf M LR QAP inhibits P2X;

nore preferably less than 5 m cronolar, nore

p;rgiepﬁoa-hneﬁlat@b signhla fradsdugtiay @mgirfor sap(minplemr gepresentative assay

er ab ess. than. 500 nano and St ;...
DRSS EERI Mo 28 A o SRR hitisoB3X recepior
PaeWagies Wwith BXRIR! e ofPPX¥d th&r eptiicromélhaga8lefibby less than 10
i ncl ude neutral antagonists and inverse agonists. 20
AMICIORpdaTs éncag dr¢lsrablyolespshan § apispranlan gngje quelseabh less than 1
t
bgrgg oEn% z# meﬁ&#érgﬂ)lw%ssotﬁ rg é@g Ié&rlr(;ﬁ) (H%fdélatpﬁlo%’v%ﬂg}&ably less
| mhesr 390 momoﬁrSwﬁf]mPRﬁqasE@C @pévadedray Entastplé n7(]l bP2X; receptor
the activit nd at, P2X7 receptor, and/or

@HﬁgﬁﬁﬂéP“%#Edﬁ&“%émﬁﬁﬁﬁmﬁéééﬁpﬁﬁea%ﬁ@gﬁasal activity

of P2X7 receptor, as wel | as a reduction in P2X7
r ecept @y 'Hevarse agpnistieoft B rHecqpias & A cemppuphikat tegeesp s activity

Z%E ??5(% get%e%tg} belg%){ts(bo%.sag .%{bt?\flﬁ}elggeg Slga E/h%g1 enfg% lg%'p)ﬁﬁ]degd_} g.an% Inverse

n ass
" agetistalof PG OROBERST may aBZ)K?lhfk@tC&)Btamvitﬁ od ligafipatRAX; receptor
that inhibits the activity of and at P2X7

r éﬁ‘é/ﬁ’f sinding eof lgand 2% I‘Q‘}HGFH‘“PTC aﬁ ¢ Yassh arigatyt HeP Bhmsterceptor, as
e!llvést ¥ red?l];:tu")xb?n pege Q%:ggto(r 'abﬁxgty &ﬁéEx{H ﬁ1eapr9%h8é YfP2X, receptor

mobi | 1 zat 1 on assay a cri
antagomst may be determined from a calcium moblhzatlon assay (e.g., the assay of

Example 7).

A "neutral antagonist" of P2X; receptor is a compound that inhibits the
activity of ligand at P2X7; receptor, but does not significantly change the basal activity
of the receptor (i.e., within a calcium mobilization assay as described in Example 7
performed in the absence of ligand, P2X7 receptor activity is reduced by no more than

10%, preferably by no more than 5%, and more preferably by no more than 2%; most
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30 perfornmed in the absence of |igand, P2X7 receptor
activity is reduced by no nore than 10% preferably

wWh00902323 e t han 5% and nore preferably by noP@DDE2008/072760
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than 2% nost 17 WO 2009/ 023623 PCT/ US2008/ 072760

preferably, there is no detectable reduction_ in
a&quw‘?l %emelatmadet%@%ﬁ Bdpeitan I&faCbm% N@&@é%@g%ﬁs of P2X5

enh SR ept or.

use her e?n a nglf@n é{)ltorg%g%?ﬁ%e}lgtgpa conpound

t hat el V vP

t he basgl lﬁg%t%le%ﬁn?y I"éve Iletc%(pt?r{] eéorq%te %(Zl Crofn%%gﬁ(? %Q%tes the
enttbigest BRXP2XeceRboi aot¢ it ibasl aﬁd{u@y 1R2KDf the receptor (i.e.,
receptor-nediated activity, such_as s

t F%@Qﬁc?%ﬁ7ecepiz§<?ct#‘@é1@pta@é/oad’&%ﬁmrtecea)gqrrm?dl?tewﬂbl@y such as
d t th

LOLER) EhRLG," NEnt SRLSRENBIY SRERT A, B ARl v
Zke(paés):nt@a(eﬂfadsejnpmyidehemE@gahplade MRS eceptortagbpkic Sughindt ATP and

HOCL O - REA AT oo PrO SRR R on Lo a

patient, results in a discernible patient benefit
(e.g., Apreerapeeticalist effchibe cqunt o fOF dose)als pbagoUghdhat, upon
Cgﬂ}girﬁst&ﬂog e[bnag tcllrl ?t Fqullts %%hdlg(?éﬂnﬁ PBYenp %en&ﬁt ([%%t,egrowdes
usi ng any appro iate criteria, Inc allevi on
ofietocteblorreliaf ﬁoﬁly apleants ones doldiden haing. tréhted) Such relief may be
Eerap utically effectiye ano l.i % or_dgse generall
%tﬁ?tf' USIRS 3NY PIMRFLS S PEh BtludipgplanyianPiang 88?‘0“3 symptoms
f L Wpd h as K oS @byl
PTG Pas 2 (R Ry ST Al [orf st RRVARY s in a
uconvetrativat of sompdhfndmnemtboﬁyi fhiid e(suchP@sXBlood plasma, serum, CSF,

recep |ated a ction (usijng an assa

POV Hﬂg élu} F ulgr) 1nter§t{tla\{;ﬁ]n|% %grsa&sé’xgp%t%att%g?és H%\t to alter
dpsge mtepdosnﬁaidteﬂlgm @ﬁﬁéducff&y (&ﬁlgaﬁpagssﬁbmame@rm Example 7).
adm ni stration of a sin dose, or nmmy becone

appaiilénbe fapparenti bt ribp s@ﬁmbbd pitfng t heaefiomayf be happarent after

th eff ctj ve dose accordin

pr(g n? graﬁno%e%tl > §0g gldﬂ%e ory é%a 0 %ogmeu pa%galieﬁfa following repeated
| Bt adtiadon faT th\éﬁ"th&ﬁgéd’dﬁaﬂ}@ @Iﬂ@b’tﬁ\ﬂ: td&seagitoriing @6 edpreBytermined
"statistically significant," as used herein, is _ neant

r gines dgpengdinggurondhs indisatiem for avhighhihe geimpauidgiy agmgpstered.
significance as neasured using a standard paranetric
assay Bfy 'ste@sm@ﬂllyosgmﬁcagm fais amed dewirs Hs acant sesuldenarysg from

t di vi dual t

cottiny s B haR o Siehleab b bRired DBE Sutidil Rarametri
asssw bt stagstiehl@gni BeHndB bschSld GRnalRnGOMRaNi on ani nal s
(e.g., dogs and cats) and livestock. Patients may be

experi anepAgneNe Qhy MTRAQIFBNIMALRAEE With e@cG&BQﬁﬁd %fbwded herein.
responsive to P2X7 Teceptor nodulation or may be free

oPatgqyxt;shmchydnﬁwm@s,) as(Wwelk ag other animeitg su@wsk;@mpamon animals (e.g,
grgo h%nlrsl%% ala)# ﬂgﬁ;&(ﬁ% ;F%ﬁ%rg%%’és Ib% eegqe)edrlencmg onlé o]; ?noré Qymptoms of
a condition responsive to P2X; receptor modulation or may be free of such

symptom(s) (i.e., treatment may be prophylactic in a patient considered at risk for the

development of such symptoms).

HETEROARYL AMIDE ANALOGUES
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PCT/ US2008/ 072760 As noted above, the present
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Q? §<e r &%s{}otgdnggvge? ga?elz%%lélqens"[ |igfzen_tigg(rpzrr§\lfiapslz€etgggl{§a? rzglli(g)eilanalogues.

O SR ol PrSien s e g e Aoy il patomues of
i ddepeladentd/yr Foydr ogen, Cl- Céal kyl ,

(C3-C8cycl oal kyl ) Co- C2al kyl 10 or taken together wth

a substituent of Xto forma 4- to 7-nmenbered

het er ocycl oal kyl ; X is absent or Cl-C6al kyl ene that is
optionatty substituted with 1 to 4 substituents

sel ected fWom RB, Rc, RD, and RE; RB, Rc, RD, and RE

are each i pdepéndently hydrdkyx\ - Z@\:QZCBaI kyl, 15
( C3- CBeyqfoallkyl f€o- Caal kyl, Chaucgami jnoal Kyl

C2- CBal kyl pZsmono- g di-(G-'N zéz3

Céal kyl ) g noC6# Cdal kyl , (4- to 7gmenbered

het er ocyctoal kyl ) Co- C4al kyl and phenyl Co- C2al kyl ; or
any two of RBa Rc, RD, and RE taken tl®gether with the
carbon atomor atons through which they are connected
form a wherdi®: 7- menbered cycloal kyl or a 4- to
7-menber ed heterocycl oal kyl ; or any one of RB, Rc, RD,
and RE{ akem, % N;oget her with R4 and the atom or atoms
t hr ough whi ch they are connected forma 4- to

7- menb |_fet veheRldeby X 1 Qﬁﬁg%a(_ Ligyl.,

C3- Cnggggogﬁg&,W& I\t@%‘q&b;regrﬁoelﬁ%‘d et erocycl oal kyl ,

6- to - er L or .5- 16-

et er o8tS & 42 fideRe Rt Rardeah - A0 RE ey elpaliodaCorCantot
Wiok htaket Otdgethigbsivith ugniksbstingapestdent ty fokasan 4f r @M 7-membered

hydr oxy, . hal ogen,
%eteroc%fclo alkyl; J

X is absent or Ci-Cgalkylene that is optionally substituted with 1 to 4
substituents selected from Rg, R¢, Rp, and Rg;

Rs, Re, Rp, and Rg are each independently hydroxy, -COOH, C;-Csalkyl,
(C3-Csceycloalkyl)Cy-Cyalkyl, C;-Csaminoalkyl, C,-Cgalkyl ether, mono- or di-(C;-
Cealkyl)aminoCy-Csalkyl, (4- to 7-membered heterocycloalkyl)Co-Caalkyl and
phenylCy-Cralkyl; or any two of Rg, R, Rp, and Ry taken together with the carbon
atom or atoms through which they are connected form a 3- to 7-membered cycloalkyl
or a 4- to 7-membered heterocycloalkyl; or any one of Rp, R¢, Rp, and Rg taken
together with R4 and the atom or atoms through which they are connected form a 4- to

7-membered heterocycloalkyl;

Y is C;-Csalkyl, C3-Cygcycloalkyl, 4- to 16-membered heterocycloalkyl, 6- to
16-membered aryl or 5- to 16-membered heteroaryl, each of which is optionally
substituted with 1 to 6 substituents independently chosen from hydroxy, halogen,
cyano, amino, nitro, oxo, aminocarbonyl, aminosulfonyl, COOH, C;-Csalkyl, C;-
Cealkenyl, C,-Cgalkynyl, C;-Cghaloalkyl, C;-Cshydroxyalkyl, C;-Cgaminoalkyl, C;-
Cealkoxy, Ci-Cghaloalkoxy, C,-Cgalkyl ether, C;-Csalkanoyl, C;-Cgalkylsulfonyl,
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25 cyano, ami no, nitro, oxo, am nocarbonyl,
am nosul fonyl, COOH, Cl-C6al kyl, C2- C6al kenyl ,
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Cl1- C6am noal kyl, Cl- C6al koxy, Cl-C6hal oal koxy,

%é%%@%&%@@%&%%%é%m&aﬁ?y ing. 1-Litkinoytamin,

! r ; :
g %)égaﬁgy{ﬁ@%%%f%g k an oyI gr%l SC 1, C6ar111%7 r%)gfn lg?sulfonyl and
dl(C(-ClaIEﬁaduldyhylammcar bonyl, nono- or
i - (Cl-Co6al kyl )am nosul fonyl and (C

1- Coal k) 7.5 ak faayl,ars indepehddentB2CRZS Nand Z4 are
i ndependently CR1L or N, 5 R1A is hydrogen, hydroxy,

hal ogemr, , CY4NQydrdBE N0, hyvary ocﬁﬁlb I, Iﬁfﬂ %ﬁﬁh@f%ﬁﬁh bonyl
COOH, Cl- CBal k g g& cga XIFS}n %zw 53 kyny| oearbony’
ComtatialfontlkydC omlcwwwlo@acka}kenymc@@aﬁmm (1t Cehaloalkyl,

C# %%‘P’Ergﬁ%%ﬂ(}%lé?a g@é‘?lﬁyﬁlﬁgﬁ f%hypacﬁoxy, ybl-Cehaloalkoxy, Cy-Cealkyl

( Clrefs7 Oyt cQikbANH) ©- (Qéﬁdyl@ﬁlfon}m) M03-®ycloalkyl)Co- C4alky1 mono- or
di - 2C1 Céal kyl ) am no, Cl- C6al kanoyl am no, nono-

d|dl @C@l@[l)@}l}l’l@ﬁn@@lﬁ%}@ﬁl?mlno 00D 965 -L16F 1- C6alkyl)ammocarbony1
I
(ARG yém’ﬂ?‘%‘ﬁ%ﬁ*#%@&%3@%‘?1@%&‘1@)“150% %1y

gy&dgggg?(gb%dr ox haI %%E,n)}} QY N9, hy'é“i X& ]Ijaé%en cyano, amino,

Canfislaknyl, ,arﬁamgﬁﬂiﬂyy nziOOHCJGI@Jm&y@aIdsmalkenyl C,-Cealkynyl,
Cl- C6hydr oxyal kyl - C6éam noal kyl , C1- Coal ko>éy Cl-
Céhdfdbalorlbxy, @a’ﬂt@ilya]&’her Ciegeagsaraliarioy| Ci-Cealkoxy,  Ci-

CJC gaﬁ@!uké& ul @g @/é%lk?llkyle)ta 7 no&%ﬂ%g%%lkanoyﬁ“ﬁkﬁé’dlfonyl (Cs-

mti]}(‘)yclmlkﬂ)CoG@hﬂ@ al ikyhg-andr n Qﬁ«’ﬁC bawslkyl)amino, Of-Csalkanoylamino,
- (Cl1- Coeal kyl ) am nosul f ony ) i
(@101@6@F k%n(sig 6 Eﬂ%@ﬁp%bor%dmma@w gr di-ricuglkepappposulfonyl or

I gg{r@l Akl uﬁ"o%lfiﬁf’@kﬁ)rﬁg%cﬂ{,ﬂrs A 8r % 0"&?%? ﬂ%e Bfmtd -]S:—%MW}%P&?

S optiona he repl acenment

o ATSBERPD: AU R TR o Bl ghccmen

car bon- ca ion

- 090HarbdpBirbon SeENHbNd- W H2Zdoubet mafrqﬂe cﬁﬁbon carbon bond, or (ii)
oxadi azol one; A IS absent or CO

SQO2,
C@ng@l,t tm@@@ o>( y—cﬁCbgﬂ k§p;%2,ci)93kly,| tetrqpo Q¥ oxadiazolone;

7- menber ed heterocycl oal kyl or 5- or 6-nmenbered

het er od¥ yis; albeat ebh &8, 16, HYBroFenSOs 82:.C84MNR,; NIREO, (Co-

N GBI UL, LR BB B o5 o emtens

ome(etda}yleh@@hﬁRpﬁlhly&ﬁo,geﬂr ChakiNyand 4- to
10- nenber ed carbocycl e) Co- G4al kyl, (4- to 10-menbered

het er ogygd-e) Co- C4al kyl , Ci- C6al kanoyl oxy,
Cl1- C6al kanoyl am no,

(i) hydroxy, halogen, cyano, amino, aminocarbonyl, aminosulfonyl,

carboxyalkyl, or -COOH; or

(ii) C;-Cghaloalkyl, C;-Cgalkoxy, (4- to 10-membered carbocycle)Cp-Caalkyl,
(4- to 10-membered heterocycle)Co-Caalkyl, C;-Cgalkanoyloxy, C;-Cealkanoylamino,
C;-Cgalkylsulfonyl, C;-Cgalkylsulfonylamino, C;-Csalkylsulfonyloxy, mono- or di-
Ci-Cealkylamino, mono- or di-(C;-Cealkyl)aminosulfonyl, or mono- or

di-(C;-Cgalkyl)aminocarbonyl; each of which is optionally substituted with 1 to 4
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- (Cl1- Coeal kyl ) am nocar bonyl ; each of which is
opt| onal Iy substituted with 1 to 4 20 WD 2009/023623
PETPUSHEs Andepemtsntly (Bhwsen JEMR sOXhd@BERe Sifd98pnc AydExy, cyano,

fr enc }
S O ALGETC R D8k I sl Cr b,
alﬂqefﬁuhydimxyalkﬂl @Xi@lsﬂai/da,lkyl C1- CpOyadikaoyy aCk(ﬁlghaloalkoxy, Cz Cealkyl

Cl: Coal k C h Kk
CiteRal ﬁéah%flwémm@lar@@gﬂxﬁgﬁ oélr(ﬁ EaShaREt, ofi-Cealkylsulfonyl,
d'&(&%ﬂ&@ﬁi% }Llﬁlﬁ nﬁlongl o%@&éﬁlb?ﬂhﬁﬂlﬁﬁh@wﬁbny] mono- or di-(Ci-

C1- Coal kyl sul'f onyl am no
d |06@1®11aﬁﬁm)kgrb<)1wh and <t dmydmbenghigsterocyadk. - ( C1-
C6al kyl am no) carbonyl, and 4- to 7-nenbered
het er ody ctain lembodinicats) cemboetidimintsalts cohgpbatagd st tormula Ia and/or
sslle)ts or qgra es of fornula la and/or |b are
prBYICBVIdEEHChABAL (a) when Uis N, Wis -C(=0) N4,
and L and A are absent, then Mis other 10 than
t hi enyl(@ovhem¥iipt iW it e6(H)) Nkt sged- anbAtare gbssat, ghen M is other

ng%g{deoq glg%g? &Xe(fn&“r ha o(g%% h}é\%%%lltyd b5 o torl\]]!grlyl\é%ﬁered carbocycle;

1o o eHBT EhRabeDhie: NGRS S Sty i Vys Super than

| $hieh ek uﬁﬁﬁ@tﬁu@d@f@?ﬂo%n—é@sﬁbﬁltéd 4-No NO n'TédTberéa‘l:al@) gcle
wherein RX is H C(=0 -0al kyl; (d) when one of

22, Z3yc msien&élg éHNrthe%rW Khe ;obier dapf 21, 22, Z3, and
Z4 are  ‘each RA"and Y are each I ndependently

al kyl, aryl aral kyl or heteroaryl, Wis - C(=ONH-,
and U is CR1A, » (e) when Z1,
Z2, Z3,and Z4 ituted phenyl,
Wis - 20 C(=ON(H) - X i's |unsubgtitutdd al Xlene or
al kyl e ub t Q%@ Xy, S

di al kylraagkr%ﬁntﬂ unsybstityted heterocycl oal %/I or

het erocycl oal kyl qubstitiuted with one alkyl, and Uis
CRLA, then RIA is other %han hal ogen; and (f) when 71,

o oA D PR asneniiny B
e Sty it S 2% 8k P g 7 2

i %ac}f:CHQM(aﬁDd Y afe k&ch independently alkyl, aryl aralkyl or heteroaryl, W is —
C(=O)N(H)-, and U is CRy4, then R; 4 is other than OH;

(e) when Z,, Z,, Z3,and Z4 are each CH, Ry is unsubstituted phenyl, W is —
C(=O)N(H)-, X is unsubstituted alkylene or alkylene substituted with one hydroxyl, Y
is dialkylamino, unsubstituted heterocycloalkyl, or heterocycloalkyl substituted with
one alkyl, and U is CRy4, then R4 is other than halogen; and

(f) when Zy, Z,, Z3, and Z4 are each CR;, at least two of R; are H and the
remaining R; are each independently H, halogen, nitro, hydroxy, or alkoxy, Ra is
cycloalkyl or substituted or unsubstituted phenyl, W is —C(=O)N(H)-, X is
unsubstituted alkylene, Y is alkyl or cycloalkyl each optionally substituted with one
COOH, dialkylamino, unsubstituted heteroaryl, unsubstituted heterocycloalkyl, or
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unsubstituted al kylene, Y is al kyl or cycloal kyl each
optionally substituted with one COOH, dial kylam no,

W@ p®asIees ut ed heteroaryl, unsubstituted PCT/US2008/072760
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het er ocycl oal kyl, or 21 WD 2009/ 023623

PCT/ US2008/ 072760 het erocycl oal kyl substituted with
nhgtefacEclgplkdnsubstituisdavith patiterareminge ANRYAS| (Rigt Higp Ria is other
than alkyl. Wthin certain aspects, such conpounds may

be used in vitro or in vivo, as nodul ators of P2X7

recept Qr:s..t hat._.may be used in var i ontexts,. .
ot M R R L S R A TR
t endddMtors ©€ EPKOFecaPidty thhi Ay bs wekd ASa Paiiely oBuédiexts, including in
npdul ators are al so useful as probes for detection and

| Salreaimeniopt emdrpons respongine dp TaAd raserieramadyladon, puch as pain.
P2 Erﬁ)%%%t[t)&g .'a%a‘;{{s%t &gﬁﬁ'agg%bésr S&%ﬁbﬁ% AN Zatidd of P2X,
certain enbodi nents, such conpounds exhi it no

d edceptoabhdasasyoidagls iaP2 Ky tecyptommediatedi signal assdyctiovnh aRRXs.
receptor agonism 10 In certain other enbodi nents,

such cpatitdemBERmeARANCE cOhpeudds khibitgoalRteclablGgonist activity
value of 20 m cronolar or less in an assay for P2X7

r 8@ EpYiGP Ay 2 EAKs Fecepiar sgnvesienbodi nents, t he
conpounds of the present invention or salts or o
hydr at &s cettan @tfer ambodimmmtnu sdsh ofmpamatalaze Fapablenofoghéhiting an

di t.h d f th t i tior
STPP ol OF 28 g By 1438 Pt el B o e AR b PP o
Ib. In_certain egbodine ts of thS g{rsent i nventi.on
0

the coMbStALTIOEB I B 1%9™PaH Bt ABNANGRRY ogssalts or

an$dthies Herdf I Aldn MBHES forilikan Fornula Ia and/ or
Ib; the heteroaryl core ZzU12 ~1ZCor W\ N7 N

[ Zs £ ofitk: %%b%gfﬂ?ér{tscﬁ Ghe %‘bn!pgﬁr?&s Qpﬁmenfnregéf’%g ?Hveﬂi?ﬁnor salts or
as indicated, and optronally conprises " additiona
nhydrage theadddafsongiovadeobrmuladb.of U, V, Z1, Z2, Z3,

and/or Z4. In certain enbodinments, Uis CRIA; in

f ur t hein egrh@dimBatiments off he@reseM¥ inRemtiodt BRIcompounds of Formula Ia
enbodi nents, Z1, Z2 and Z3 are each CRI
and/or Ib are provided as a salt or hydrate thereof.

Within Formula Ia and/or Ib, the heteroaryl core

YA
<Uii’\?2 /ji §|zz
or U
\ \

Zy
comprises at least one nitrogen atom, as indicated, and optionally comprises
additional nitrogen atom(s) at one or more of U, V, Z;, Z,, Z3, and/or Z4. In certain

embodiments, U is CRja; in further embodiments, U is CH. Within other

embodiments, 7, 7, and Z3 are each CR;.

In some other embodiments of compounds of Formula Ia and/or Ib, X is

substituted.

In other embodiments of compounds of Formula Ia and/or Ib, Rg, R¢, Rp, and
Rg are each independently -COOH, C;-Csalkyl, (Cs-Cgeycloalkyl)Cy-Caalkyl, Ci-
Csaminoalkyl, C,-Cgalkyl ether, mono- or di-(C;-Cealkyl)aminoCy-Caalkyl, (4- to 7-
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RE are each i ndependently -COOH, Cl-C8al kyl,
(C3- Cscycl oal kyl ) Co- C4al kyl , Ci - C6am noal kyl
1 rq@het@qualm}%:C@rkyl and phenylCy-Cyalkyl; or any two of Rg, Re,

g@&g%%%gﬂgk%%&gg@?g@g%m né[é}%le{ng%tgmsztgro\ﬁgq which they are

hebmreory clfomh kil BCotoCARMeylbesmdd qyhlealklyCoerC2al 4yltp @Grmembered
a two of RB, Rc, RD, and RE tak together with e
cﬁ%wﬁpémﬁé (O 3PB P8 1O Rt 3% : AR %é@g%@get ernw&@goand the

f afom r3atoh} firGRIPSNE 4G/ 03 kibhnQte® frm 10 4- to 7-membered
7-menbered heterocycl oal kyl; or any one of RB, Rc,

RbctepngpiclRBkylaken t ogether with R4 and the 5 atom or

atons through which they are connected forma 4- to

7- menbét edtaih@iréenenybddimkkty lof bompeuridaiofi Fotniill &t and/or Ib, Rp, R,
enbodi rents of conpounds of Formula |a and/qr |b, RB,

RRD: anfh Ry e R@Clé?‘gd%ﬁemﬁ’d Epdralt| &3&&0&3@1 yWCo-Caalkyl, or
( r@@ € 1kyl ) Co- C2al kyl, or phenyl Co- C2al kyl ; 10

I%}? urt%e%ﬂg}g’pects of conpounds of Formula |a and/or :

I'b, any, kg C and: !ﬁ% e t i
t he ca?rbon aef? %?R%gﬁs Ogtcgﬁ%)a?%drsough u?agﬁ E{ﬁlq}eogqg’rie}s’rw bR > Re,
cepnand & takérmogether Wath/thewatienestomyal staiks\throdph avideh they are
to 7-nmenbered heterocycloal kyl . Ilrgél%glrt ain aspects

c 6PBEYSEs T Far dul B | Gosadersd (9ycloaly! offe f4REC Hemembered

RBeterobc186viRE t aken together with R4 and the atom or
at%rer% ?%rough whi ch they are connected forma 4- to

7- menb b r | oal kyl . '

con‘pouﬁ%ggg I?%J—‘%)re gr)rt%?éénﬁgurg&r%d)/f éo%ggq%algg%%@l%ﬁ ?é&é% Rs. Re, Ro,
Cilid Rpntakkhetog@h@oditheR] snéfthe anpaundatoads fhosuphl &hlch they are
and/or Ib, Uis N 20 In certain epbodi nents of

c 6psaea 40t a fofondrmgmbgredhgtesecyelpalkyli s c1- cgal kyl |

C3- Cl6eycl oal kgl , 6- to 16-nmenbered aryl or (5- to

16- menbeswne prabedivgniplof comaetndsof iFormanlpya sudier iby Utis@Ria (e.g,
pb%f)erably Cl-C8al kyl, 6- to 16-nenbered aryl or (5-

t0 ’16- menbered heteroaryl, each optionally

substituted. |In other enbodi ments_of conpouynd .

g Bt e R AR LA AL N S Ry RN

wth from1lto 3 substithg{ents. In f%lrther enbod] rre}g{s, .
Yis oﬁﬂ iCEain | smbagipents (o rogrands of diormula lgsind/erely sY is Ci-

Csalkyl, C5-Ciecycloalkyl, 6- to 16-membered aryl or (5- to 16-membered heteroaryl,
each optionally substituted, preferably C;-Cgalkyl, 6- to 16-membered aryl or (5- to

16-membered heteroaryl, each optionally substituted.

In other embodiments of compounds of Formula Ia and/or Ib, Y is optionally
substituted with from 1 to 3 substituents. In further embodiments, Y is optionally

substituted with 1 or 2 substituents.

In still other embodiments of compounds of Formula Ia and/or Ib, Z;, Z,, Z3,
and Z4 are independently CH. In other aspects, Z4 is N. In further aspects, at least
one of Z1, Z,, 73, and Z4is CR;. In certain further aspects, Z; or Z4 is CRy; or Z; is
CR,.
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In still other enbodi ments of conpounds of Fornula |la
and/or | b, Z1, Z2, Z3, and Z4 are independently CH.

WO poooeese3 aspects, Z4 is N In further aspect SPCHUS2008/072760

10

15

20
C

25

30

| east one of Z1, 22 Z3, and Z4 is CRl. In certain

further aspects or Z4 is CRI; or Z1 is 0 CRI. 23
WO 20097 @ggelzseqﬂ@ﬁﬂrgszt@@é/mm@oia pd/pie fh, aR]nls hydrogen, halogen,

T

c dntogeim isafypeo} chlovoeoebieinol saildhgemis Saird. Iihatrage furtier aspects

Lottt Do EBeioait: S LS s Ll afhebSiiy o Ser dipecs, sid
st hAloQkEs txg%l%‘?gﬁldétﬁgl irﬁ‘%lth@if ahdyk;isin yet other

aspects sai is'trifluoronethyl.

Al terngpi. i!ﬁéu}{ fotl'%gﬁéglblR&m:le%tﬁo d#%}rnﬂ(f{)iaaér{h/ tIIBe ﬁeferal?ly of Formula

enbodi men nmu pre

Fdai JRi\ds hiydro g&l/t?ydﬁ)xbyhm@mn qua]tcmxbd B0}, aim&io@@bﬁnylp yahosulfonyl,
am nocar bon am nosul 1o
Qégl, Cea GR]a?ﬁ?Yl &:ﬁ@gm}ﬁyg C haioa’lkyl C;-Cghydroxyalkyl,

o A, ST 0 o . | 0 o,

CE1€C6;alHyhanyhyl (0 -CrydbakkyCs@ldloyly mono- or di-(C;-Cgalkyl)amino, C;-

G EASRRYL Y b0, ot it (B AR By P aRE oS horfBongsy o di-(Ci-
dlc&@n&ﬁﬁ%ﬂk&@%@ Q@@C?szsulﬂgf@m pgéfEI(a% hydrogen halogen,

) am nosul f onyl or kyl) sul fonyl’am no
prcgare:r, amnyo rydnegeronyh ailrrog@:mlfonﬂy ERS)Ha@i-Realkyl, Cr-Cealkenyl, Cs-

URERY DR BRI A P SRR 1 Catony, €1
CI%@EMQ&QXY aUﬁ—)d@lel Q@l@di‘l nc@-@yeﬂkan@k CG@I @eaiuyls@ﬂong;ﬁ (Cs-
C6hal oal kox et her, Cl-C6al kanoy

e E g, O CFeybiEatkIRy Gl Gy Cyalkanoylamino,

mogi:o— g{r cg—i(?é-élfal @2% Kyl %a?‘%rﬁlg,crg?éonyﬁadk@odgaﬁ?l)g&’lnosulfonyl or

di(e(- Cl;alﬁﬁaduﬂ(fwh?laﬂmmmﬂré preferably hydrogen, cyano, amino, aminocarbonyl,
(G- OGaI k I)suI fo@g{)am no; npre prefer

abl h¥dro en
C)?%%OSH ARY) 0, ar b&nyFealkenyh nost- fj(ﬂ%yny /1-Cohaloalkyl,

o e ol iy, 7 S0V oy, ool

Crthegh &l dablkanqgyl, C3- Gfgﬁhdylsgalfonydt f(é:r; C7C§k-1@@ﬂ}€ar©wlkyl mono- or

R TR

d'n’lc(ngl a(:diydi Am) Qﬂﬁﬁfs@l%ﬂl or ((PORikyPfsulfonylamino.
- (Cl1- Coal kyl') am nosul fony or

éocﬁpé’ﬁ#a " drbBRACAIE BE coboSRIF ofTREAIDT! ey gy W is -
0 NRJMNRAONRer- TRV R 4-Cl+0 Bt Hebtles pgetis, Wik HE(=CINKQ-NR4 - .

In other enbodinents, R4 is H |In certain enbodi nents
of comeunedse@bodipientd] R, isdl.and/or b, Mis:

In certain embodiments of compounds of Formula la and/or Ib, M is:

(i) hydroxy, halogen, cyano, amino, aminocarbonyl, aminosulfonyl or

-COOH; or

(ii) C;-Cghaloalkyl, Ci-Cgalkoxy, (4- to 10-membered aryl)Co-Csalkyl, (4- to
10-membered heterocycle)Cy-Calkyl, C;-Cgalkanoyloxy, C;-Cgalkanoylamino,
Ci-Cealkylsulfonyl, C;-Cgalkylsulfonylamino, C;-Cgalkylsulfonyloxy, mono- or
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(i) hydroxy, hal ogen, cyano, am no, am nocarbonyl,
am nosul fonyl or -COOH, or 30 (ii) Cl-C6hal oal kyl,

WE@100002d6kDXY, (4- to 10-menbered aryl ) Co- C4al kpCT/U§2008/072760
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to 10-nenbered heterocycl e) Co- C4al kyl ,

Cl- C6al kanoyl.oxy, Cl-C6al kanoyl am no,
ci-€stRikyismingnymoney - %aﬁkﬁs@ﬁ%ﬂ jpesyonyl, or  mono-

Cglrféug%%%ﬁgiﬁ%#%% engr v@[clh i %R%{Raﬁlg‘%%{_)s‘%%ré@? Jith from 1 to

di4- 6ktiteatskind}pamdaabu lchawey | fromr oxmnoninoy halogen, hydroxy, cyano,

om%%a&?oyy BTG (HOPFbm Q-G Shbehydienilorl Cr
'C%ﬁﬂ@ﬁlﬁ?lmd Yc&hezenct- @ﬁﬁl%?@xﬁ@zf@galmle%sml &a&%ﬁloylammo

roxy, cyano, am nocarbonyl, ani nosul
CIn@@aIOKyli (C1€Ilsam1h)ﬁdnm;EaPClkf,yalkylsmlfowlCGhé]saihylku}lfqnylammo mono-

N R BN A i

Clr-babkl atefRPYE, Cl- C6a| kyI sul fonyl am no, nono- or
d' - (C1- Ceal kyl ) am nosul fonyl , nono-

-(Cl 'It%ﬁltzhﬂ bt BRbGAMRARY coxﬂﬁgnﬂis 0&“ Porndul &b, dM is:

heterocyc I'n certain other e di nents of conpounds

of For Kﬂl %;br%x?nq{af)orgekb’c Mld S, hy%iﬁnrl&égﬂbg amlnPsuét;onyl or

hal oge ano ndca am no lfony
- AO0AH;wr (ii) Cl-C6hal oal kyl, Cl-C6al koxy, (4- to
10- menbered aryl) Co-A4al kyl, (4- to 1 O-nenbered

het er OQM):bg@&aakaaknga@%@hdsw (4Clo Méﬁweﬁadl YCo-Cyalkyl, (4- to
Cl- Coal kanoyl am no, Cl1- Ceal kyl suI fon
CLOGBATRGFEUl { ony) heteresyclagoBn S RIS f onyl GkyCaalkanoylony

G- C6al kyl or )
C%fﬂéég%(l rboam nosu?’mo ﬁ%?fﬂg{i}gn l’no- or C;-Cgalkylsulfonylamino,

dICl((Qﬁ}k%alfKWIbﬁﬂl nogagdoony| pr eachi-Of-Cqatkyflehinos  mono- or
opti gnal Ii\éxsubstltuted with 1 to 4 substituents

i ferépehadhrliamipawdienyls 108 okoor girlioCe lbgé@pcarbonyl each of

I SRy FRAREESIY o CTLRERENE AeppnaHhosen fiom

CioxGb alnkinxy halGgerC6hydrosy, k 0})‘%&0 G2nifGeadfaiyk y hmétdselfonyl, -COOH,

ol IR TorR L el i o by anls Crogilegliosy. Cr

dlCeé.]@%l’ CG%{H&’ 1) agy.g k'én%?ﬁn)ﬂmo m)nl?lon@-r or  di-(C;-Cealkyl)amino,
kyl am no) car bonyl, ‘and 4- to 7- menbered

héhe(c‘aaﬂvlﬂu&onyln still @t—ﬁ@lk}ésﬁbfmmenms of conpwoads or
r b, Mis

of .. Ear pul a .and/ aryl A - 25 CAal kyl or
b E EERIPATRER . Pionds o HErCliodBnieRatnyCand 4- 0 7
S whshbdret Berobytle. Ot hers, it is unsubstituted.

In still other embodiments of compounds of Formula Ia and/or Ib, M is arylC;-

Cyalkyl or heteroarylC;-Csalkyl. In some such compounds, M is substituted; in

others, it is unsubstituted.
In yet other embodiments of compounds of Formula Ia and/or Ib, M is:

(i) hydroxy, halogen, cyano, amino, aminocarbonyl, aminosulfonyl or

-COOH; or

(ii) C;-Cghaloalkyl, C;-Cgalkoxy, (4- to 10-membered
heterocycloalkyl)Cy-Cjalkyl, C,-Cgalkanoyloxy, C;-Csalkanoylamino,
C;-Cealkylsulfonyl, C;-Cgalkylsulfonylamino, C;-Cgalkylsulfonyloxy, mono- or di-
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In yet other enbodi nents of conpounds of Fornula |a
and/or Ib, Mis: (i) hydroxy, halogen, cyano, am no,

waedopozmebonyl , am nosul fonyl or -COCH, or 30P(T/U$2008/072760
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Cl- Cohal oal kyl, Ci1-C6al koxy, (4- to 10-nenbered

het er ocycl oal kyl ) Co- C4al kyl , Cl1- C6al kanoyl oxy,

cladsalkrlamgye.aninmo-  or- ceilkyCalintsaynosulfonyl, or  mono-  or
4

o AR BB S DR B PRbHRY bkl in 1 10
Chuksbimhdayd amdependefiinochod¢n from oxo, amino, halogen, hydroxy, cyano,

di - (C1- C6al kyl ) am nosul f onyl , or_ nono- or
ditneecagseariy | parneiardony FCORELN df -Gudtlelh i sCi-Cehydroxyalkyl,

io @dl@ﬁ'ﬂgﬂgg%(tyﬁ ubstit @tl -%d al%i}h 1 t?—(ﬁhaﬁélﬁg)f%; g ﬁ?;-@salkyl ether,

ndepen y chosen fr omGxo0, ~am no,
hyir@alkaneylanmo, amonocar onydi;(Ca@saldshdhmoy| , Cr-Caxlkyisulfonyl,

G B Sc E BRI oo ..

Cl 4R HakANOYArBH I Cand RO 7 - mBlred Keke |kyl')am no,
Cl- C6al kyl sul foriyl,  C1- C6al kyl sul fonyl am no, nono- or

di-(C1 ).am y = = (Cl :
Ceal kylhgsn no caer 8&@1%&&52%3 éﬁm@agg n(g{nggllr%‘gg Ta andjor Ib, M is
hepaotlyc kebstitited ewitlai ame e ob adionsutissituehtsc orfpokrthén ofspects these

P gfeeteE sl st Tom Alloart sl b <C eyl and

s@sééiaﬁdég?.ts are independently chosen from hal ogen,
G - Coal kyl, C1-C6hal oal kyl, and Cl1-C6al koxy. In sone

nmbodi ;
B A LN S
t halvpbgroill,aahdeythan lahekirgr otheihtaan tydealkyl] @nlydr.otlics tham thienyl.

certai n enbodi nents of conpounds of Formula [a and/or

I'b, when cBAaih embdidirh@iabf ¥ompbsiddtoFdrdr@uRr Radndlor I5aivlen Ry is
het eroaryl has at | east one oxygen or nitrogen ring

atophpnallyefubptaisdyheigroarsh spidohrierapiyt daeat leagfgongt Girgen oy nitrogen

1 B4R, b5 L GORERE DR, PR s

amitfaenlring aRind.s ot her 20 than carbocyclic. In still
ot her enbodi nents of conpounds of Formula [ a and/or

| b, W Xn Yorhé othePtmBiimkits 98 behpéuads df F&nTM M AMdRRIb, R4 is other
Alternatively, in sone enbodi nents, WX-Y is other

t ke q@rngbelid-t ut ed - C(=O) N(H) het eroaral kyl ; or WX-Y
is other than wunsubstituted -C(=0) N(H)heterocyclic; ’
or W Xy sfi othen emboHiamentmeiitranpaunde df Fomnula Ia and/or Ib, W-X-Y is

S&?ﬁ%@%‘l]&? %éoé%ébgmﬁgﬁ%eim%ﬁ%lgf In storr]riaenembodiments, W-X-Y
is other than unsubstituted -C(=O)N(H)heteroaralkyl; or W-X-Y is other than
unsubstituted -C(=O)N(H)heterocyclic; or W-X-Y is other than unsubstituted -
C(=O)N(H)alkoxyalkyl; or W-X-Y is other than unsubstituted -C(=O)N(H)aralkyl.

In some embodiments of compounds of Formula Ia and/or Ib, R, is arylC-
Csalkyl or heteroarylC,-Cqalkyl. In some aspects, Ry is substituted; in others, it is
unsubstituted. Alternatively, in some embodiments, R, is other than aminoalkyl,

alkylaminoalkyl, or dialkylaminoalkyl, alkyl, alkenyl, or alkynyl.

In certain embodiments of compounds of Formula Ia and/or Ib, W is-

C(=O)N(H)-.
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In some enbodi nents of conmpounds of Fornula |a and/or
Ib, RRis arylCl- C4al kyl or heteroaryl G -C4al kyl. In

waee/0zpect s, Ry is substituted; in others, iPRCT/ES2008/072760
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unsubstituted. Alternativel y, in sone enbodi mants RR
is other than am noal kyl, al kyl am noal kyl
di al kyapthgbamkgdimensiof ICOIDQPR yat Fogmulgy Iwﬁgi/m Iy @Vl jiyoptionally

c gﬁﬂs%&cﬁﬂggﬂg%%feﬁb% O%P g%glg)ﬂgg Sgg{giﬂé' A 1d Rt Gﬁléjﬁf&fogen ring

P%&M&R@@&Jf&'&ﬁfb@%md lhetatdmeyl ntxidi ardoiss tob miocrgan uingsatoms.
of Formula |a and/or

nal | |
h&sER gMpodimengs 8 ébeQU i Sﬁgftg\”ﬁgrﬂ?’ln SRy .nzsgtI rgﬁoiey optionally
I @ﬂ%ﬁt&&?ﬁﬁhﬁﬂaﬁg? 1r| ng atom nore preferably said

heteroa contal ns at Ieast two nitrogen ring atons.

IOyrl i dﬁ Fﬂepregera y op ﬁ&Hdgnétl r%MFdl Elét&egéﬁ& Ib, X is

pﬁJlealdiyll&na qu;)nelll’y ﬁl@ﬁtﬁuaﬁb@dfmy lSukhslme@immlu g, atkyl. In other
Fornmula | a an Cl- C2al kyl ene, nal |y
s Epepdimentsg X ﬁrséﬂ?@lft‘étﬁﬂ y’*’l%%fsl?ﬁlsﬁ Gt gsHipemHs éﬂef@da?rm Ra, R, Rp,

I
Qgcg g@ %hergmgf' HTRSR dﬁar Rp? HIIRFR ttékteﬁ qoé@ﬂ%&? J@% E‘Jh@ RStbon atom

2 tituents ’sel ectet om RB, ,
vvhe s tnyughwehch RBy aRe porRIBpted rfdrIREa Baker? —mctgbttrhé rcycloalkyl.

SLCERGE P FRodmeits. X fe SHEr L gyl gt 2 subsituents

Alsél@d‘té@*fﬂoi’r?@é R, %mﬁn@ MO hineRAK %ny Xwb SofSR’@%iABtRB 86hd Ry taken

at | east 2 substituents selected from R
nge@h@dwmﬁ thevbeebei attoamy atamos difouRB, wiReh thQDaremmnREed form a 3- to

BSOS el £ fﬂ"amgm B i "
- to 6- Bl
5 ﬁ%@%@ﬁ%ﬁ%@%@ﬁ%ﬁ?&%t ; 15? ?%’?‘?f&?a jis,optionally

agl%sﬁfutécp 'car%oby%l@ Ry H&@ilolcycle SH&?&MEIW &ﬁnﬁﬁ’f}@o%ﬁ&{y@ 9§r1dyl or

heterocycl e, preferably adamantyl, phenyl, "pyridyl,

nmwptcdlmmyleacle@ﬁmndm subst@tufed. subst | t uted. In cert a| n
ot her enbodi nents of conpounds of Fornula la and/or

| b, thén cemapoathek émbahmenqsomfn@bqummﬂsjexﬂ HommUkblae ad/or Ib, the
herein, ar a

I hyd
REpPRE lscompnertieiis o ﬁ%@%ﬁaﬁ%@g B3 s et thereof.

herein_include, but are not limted to, those
speci f B@meﬁvlt@é@cbqt@e@ryi A Rl eates TEOvidedl herein include, but are

aﬁSﬂ%ﬁQ&/ l[({l gho-ggg gc1ﬁé/?}dl?lldte 0&11 eh 11? EXQIBEI%E ¢ ar{c#e?ctco P%ngmg Table

specif1 ¢ conpounds rec erein are representa
ol yIt wihidbeasigparait that ttlenstedificocdnmpuiuhdd teeitsd bpreinodre tréyiresentative
present i nventjon. Further ed above, al

C 6ot 80ROk HETr e So it F9aREPOAT Rify PERpyBGation.ad ugther, s
fh&Rd %Bb@e anh c%ﬁlpkaﬁﬁcfs onfle ?%séht RALTBE %&'%%rb%nt as a free acid or

accept abl é salt. ot her forfs such as
base, or as a pharmaceutlcally acceptable salt. In addition, other forms such as

hydrates and prodrugs of such compounds are specifically contemplated by the

present invention.

Within certain aspects of the present invention, heteroaryl amide analogues
provided herein detectably alter (modulate) P2X7 receptor activity, as determined
using an assay such as an assay recited in Example 7, herein. Additional assays that
may be used for this purpose include assays that measure IL-1P release; assays that

measure uptake of a membrane-impermeant fluorescent dye such as YO-PROI;
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hydrat es and prodrugs of such conpounds are
specifically contenplated by the present invention.
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heteroaryl am de anal ogues provided herein detectably

alter (nodul ate) P2X7 receptor activit as deter, .
3@5%§§$ { JRCaTeE csfercﬁelﬁw &R alqissaiﬁa)fseayai SeFasye st nédbromlde

ﬁﬁé il aﬁ%%% {Hap nad CQ ﬂt)/ﬁnﬁgiﬁ% t&@Xte@@PE‘ﬁ? QCtﬁ\ny, i § which

pose I nc e assays re IL-1(3 rel ease;
as&ays atehatell kmeasuine theparak eCafaia nnelubt@an epmmief hexaint detectably

fluor uch as 7 WD 2009/ 0236
PR OB 7 S50 a8y ¥ bt o CIRSERTBI et cromolar

URbRIERira@iSa¥Sat sianSRBRHESncRhRAtinym brom de  upt ake;

and assays that use calciumimging to detect P2X7

acti Vi 1A% ndtbd aftfyeBiififburs B SrAPEX PRl pith ol ecgéngtgﬁfe preferred

art. Certain S provi Fern
nedthiiracertd2 Ximbodoepttor [@gt vahidsyfoatsuch compodrals may be determined
concentrations, at nﬁggnolar 5 concentrations, .or at

s UBRArb AERHd PRt P41 SrrePoRmMSiter calsi: mAhileation sy, as

t BadvidaeinH2% i€ e@rf?:'ﬂyaéglﬁ%lgs&ﬁlﬁg K, RERPRF %Fedcontacted with a
within certain enbodi ménts val ues for such

c compourds Ofruycelba get eiithi aredhdicasirngf antwtel hvdar eal¢inmyéancentration

P2X7 rece medi at.ed .cal ci um b|||z
ok B S e SR T RE e B TR R o Fura-2
r LR REdRen AT /1s6ANIELE 85thWftWhieh pOd6a PRI coht dighabiv@ish bound to
and with an i ndi cator of intracellular calcium

c 63@0 ContSugh icomtact(is pgeferablymﬁmdam byemges hase elmubatmﬁ of the cells

¢ % \S;)Ilu%flf:% é)re ncuﬂ%grﬁns 131&1 %ﬁ%ﬂl’lﬁn ehtﬁérugrv\él ‘%}hoiF ?Hg o epound and the

f int¢scianblugiogN@onteR mduathet dor zﬁﬁdm&)untw&ﬁhlecsmﬁfﬁ(&ém to allow
|s preferably carried out by one or nore incubations

oft T e Kefs erecHe.6r 17 hRwrt uCslnges wathed A riilieretlyto remove
%&%5 dpd %g&rt@t JolBcRANNALDE, dﬁn&céﬁs %%'gsgiusgga %gmp ok P'(31-0-

ut nt ac I'S nmal ntal ne or an
s lQ4-bBMoghbeﬁzOthdeﬂmsln¢ ﬁ'etrlqihesephate at, dor exempielad ®ntentgtipn equal

ho Cells are hed or filtered to re .
e%& gssé'égﬁéoamtr Ry Retha CURTCAEASE TSPPRSCaS PRI g‘{}tearagomst-
agemhsttd c&iLare c@gtgct@ﬂ wath(a3com 1553und that i 1s a P2X7 receptor antagonist, the
(4-benzoyl - benzoyl) adenosi ne tri phosephate at, for

exhnpEsegnca respnoenisrgghérolly eeflrabd by ait tleha@t B@%0preferably at least 50%

Con Sl?%é a&‘%ﬁ%@%lyagtnlﬁflsztgfo%éoar@g%@gfe q OC% glslagralééc’ contacted with the

cq ?&ﬁ@tt ROth dlere CANMRAUSINAdIAH. | B @erBXémbe&aRh&! P2X; receptor
agoni st, the fluorescence response is generaf

r @a@g@mstbpr%tldfrdelgmmm%bnpmmcé%hky aganist agRyitysgvgn %Wra assay of
t ha?<7 F%E:c?e]})?r an X se " t at g tcﬁﬁ%eﬁ%ﬁonagf & Q{E’cﬁfnﬁd 'ilgl e heslcso ot Certain

are con agont s sence

t e6¢h anEpOUnS. exhibltCﬁcﬁ tdatdataermgghnﬁm rﬁcﬁmt:?%)(?znr epepisdy of P2X;
ant agoni sts provi ded herein exhibit no detectable
a@%ﬁﬁ’?@lr gy jat ?c%eptﬁat;‘pmtqf gog@glg}ﬂ that is 100- fold hlgher than the ICsg.

P2X; receptor modulating activity may also, or alternatively, be assessed using
an in vivo pain relief assay as provided in Example 8. Modulators provided herein
preferably have a statistically significant specific effect on P2X; receptor activity

within such a functional assay.

In certain embodiments, preferred modulators are non-sedating. In other

words, a dose of modulator that is twice the minimum dose sufficient to provide
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25 P2X7 receptor agonismat a concentration of
conpound equal to the IC50. Certain such antagonists

wWe@20h2I62ho det ect abl e agoni st activity an i n RECT/D82008/072760
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assay of P2X7 receptor agonismat a concentration of

conpound, t hat |s 100-fol d hi gher than, the ﬂ P2 X7

r @BEBER IR TR TRefleh i dptergpiniag Paip sgjief gruch as 2 model provided in
IE]'x pRL 3 Vl‘::eké{n) pﬁs@éé@éjﬁaﬂs&ﬁﬂ gg., lQﬁm@r}‘o?/ y Qnd}@'tﬁlan Y, the time

relie assay as provi e ulators

pitioa ipdirehief kists) oBPrefisratle mbdtgﬂsltiawlbf agﬁﬂﬁaantskdamirﬂ i an animal

\?V:n?q%: Liagsggtﬁ) Zfegcl f fu&eff Sns‘ua 05)2 { &%ﬁg?ynlgltzge(r:atllldveitta)[ (1988)
enbedh IR US2- Py ARe) efle ai 2 RS TRR-tREGEhE E‘Igmrﬁtﬁn dose
ot her mords a dose of nodulator that is tw ce the
msmﬂfnwm d@spemsd# fandgess dpes pofopmdlece 2@tlmaﬂm®®gr@ﬁ%236datlon
[ US20 8 72760 esi a,i;n,.an.an
AP PRI o M e PSP LR loly mifo0fogu opdation 1

E&ﬂfﬁ%ﬁnﬁ doR&J 6f ks %H%Sm?m,gy(ﬁﬁdf&ﬁﬁliyelgis thhn €0,mg/kg) or at oral
| asting for no nore 2 the tine that pain

r ép$eéf0f| lessttbyn A0 pratke (rrbfeyabho less dhans?( gwyfgy more preferably less

g g sedation in an animal nodel assay of
atlon %iélng t he nethod descri bed by Fitzgerald et

I 5 TOXICO| 2-3):433-9). Prefer a .
dose tigt §“¥|9@nP? &“ﬁﬁ PRGH JB8%e sGW?ﬁ%?énﬁ“ certain
t ShRNLRKLRGicAN qlrgﬁe'ﬁ@s CIﬁﬁﬁdﬂgt Hﬁ't ORMC GinSitcdt itSt iofal bibavailability
significant se ion Mre preferably, a nodul at or

pn(lawfed@d ch@meundsdmesraﬂanblqﬁméabéetmmr@ mllawing for therapeutically
I egﬁ‘éc %/V%n %H(_]Sﬁ? ﬁg?% (3 tlae cecgﬁpgu:ﬁ Ito %8 a%eve% a@ Bra?f 464 ablf}/efaglan 140

§geg o PEss”

Mg dig, (pipefefaBlyaABEsythhie SG nigl’légn nife pRfdeably NE% %&fﬁf 85AB| dven more
less 10 than 30 ng/kg). |f desired, conp

plpﬁﬁf@ré@d' k&t dhan thngé]@ eIl tercearaferab laelreﬁ%lrh@n 1 mg/kg and most
p%?erf gsl &ah oPr %&ﬁ{g:) t%§1(cﬁt?(‘(‘l;1 ;b?%tglged Q&Sﬁl 1888 when a

ora |oava|ra stare
otladrdpeutic digvdiecatd ambunt danadmxihestdredadol eowbmt)f ﬂde effects (a preferred
therapeutically effective concggtratlon of the

c SRR PEPESs S etibeFth comPAIabEo & PIRSFDY ctlen; Aatherppgntically
1%ff€@[f\’§gimo%5?5ﬁ5@%ﬁﬁp&ﬁ§ﬁs Eﬁlﬁﬁus?f&eﬁ'% K Gl &0, @eru é)rotem binding

preferably less than 30 ng/ kg, even nore” prefer
| esd i hamo 4@l ingYike halﬁ—ﬂufd (a pmferedrebgoabd ¢xhibgs an lzvanzvfk half-life

kg. an referably. | than 0.1 ng/ .
r SRRy r PEDerbite - agubbURID <O3Be BRreFis#EAly B.LD. dosing,
t BRd aRRYbIFahblY b aClayVRsRBPUM aliditiddlraif@hes18sbnk@atfon of the
subject), side effects (a preferred conpound produces

sbthedebraiet bargenpaaabice degrableadebomafidatoss used to treat pain or

tahr%}lirlrﬁ)lggg%tger%gve @sgasgf‘])& élljle\{t?n IBZ)%Irglgeﬁ%cg A0 iy %glgch t%;at total
| daily of4) @R il d‘ékdﬂbe@ albbvd | hemiea s@d‘tﬁﬁﬁﬂﬁl@doﬁl @(prlothﬁﬂlpeutlcally
exhibits an in vivo half-1li allowing for Q1

d65reitye axiatevhil ipwrbrauplevabsqfngodtﬂ@ipe e e p gﬁnpheral nerve
Bﬂed%tedjﬂélh”& certain inflammatory diseases (e.g. rheumatoid arthritis) may be

preferred (i.e., such doses do not provide brain (e.g., CSF) levels of the compound
sufficient to significantly modulate P2X5 receptor activity). Routine assays that are
well known in the art may be used to assess these properties, and identify superior
compounds for a particular use. For example, assays used to predict bioavailability

include transport across human intestinal cell monolayers, including Caco-2 cell
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and nost preferably once-a-day dosing). In addition,
differential penetration of the blood brain barrier

worespozsedesi rabl e for nodul ators used to treatP@HUS2008/072760
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25 neur odegenerative di sease by nodul ati ng CNS P2X7
receptor activity such that total  daily oral doses as
deaenolayer- disacteationgyfitbreblond hravd Butist b Cempgind in humans may be
t i cal f j i | r.ai .

| SERREERE s e LG AP L bounth, Bpoi Bl given the
medimgted gagn iafraeadidy)n iSetumanpratear Virdiise asgs bé epredicted from
rheumatojd arthritis) my be  preferred (i.e., such

d 19 of”ﬁéltngp?ﬁ@}’%e bpappuRde .h@ff;llfe:sﬁs) VEselys petpoftfmal to the
c o " anif i o

;ORRRY Caske . FRombPuTl Ik LEPTITRCM BfpSEe may be
k ipoaglictedh ftdne aasdys nefy mi@oscsead hadf-hss es slegdnbsd for example, within

D Eraeln £t e Poteat Nenlitpe lStigs REEBa s Ehe
bi oavai | abi | i t){) i ncl ude transport acr]_%%i human i
i nt est i‘anoted| dboypnpressreads compunds igVidsg dieteig girg noptpxic.  In

\é\geggglgl[ﬁ%zt@% Bngrﬁéigf%%g%%zgg)odqﬁ QQE@?{@J sense and is d'ntended to

netration of t rarn barrier of a conpoun
i mefaumamsy sEbstanee that dds beadagprovadt bye tHor Gnited Btatek $'00fl and Drug

t he, conpound | Aboratory animals given th onpound .
(iR AT S8kt ufsRae arAnBR AdPHgeARy BEn) or. in
priediing edith ' QMblidhRUR Rl Ndi RREUBRY S0 LPPRAUNYY the FDA for
hal f-1Tfe is inversely proportional to the 5 frequency
ofadaidrs stepgioof toameompds (ekeferably ihunmnkal fin laddigionoh highly preferred

conpounds ma e redi cted from assa of ,,m crosanal
SRR Db tnd Ser PHBET R ARt YT o R £1) does
Ofnops&stagﬁﬁgmin}ﬁﬂp bélaadd ATP Ri#bdicEah; @) doedTher significantly prolong
2005/ 0070547. As noted above, preferred conpounds

prhesit @8 itigvelisn(3ardech oot exbe subistantigleliear gnlargameent.eqrrt) does not
"nontoxic" shall be-under od in a relative sense and
igg?sﬁtsgksg%nélar geleaﬁ)o?fé eér%n%%&g’hy substance that has

been appr ov by the United, States Foad,k and. Dr .

Adn i CR B G DR e S SETGARTCL ik eelular ATP
( prefRfiebliy a HeARREAd Hat shifsfick SRPbAGrivsbh Rt RDEXShE 8 of U.S.
criteria, is susceptible to approval by the FDA for

adiatent dppheation RublipatiomalNemberr 4108098034 T ulvaetbyr, weids, cells treated
a%(stl Id%%cl?il%f:/d @'g?ﬁlflg ?’lYlé'sﬁj(’)Oﬁ f%ﬁf 3 s?trlgh rz}%%%n%;(()klgd g)gﬂﬁg\%ﬁg’glevels that are at

gene or re o

Cédse50%: of( the AIDRYevkhs d@tctsdiids uamédtead tallsi Nhi diote highly preferred
cel l ul ar ATP production; (2) does not significan

tl
pregibedignente sheh extlsi %héqiwélgf&lereéﬁ thgbats #idgask §0%eot the ATP levels
SL&E&E@H% tréait‘?\/degengnI argenent, or (4) does not cause
su r

stantial release of |iver enzymes. As used herein,

a conpound t hat s,not subst.antial |l y.inhibi . .
cel | ul &t RFBOU (}ggﬁcikfegnmﬁsm%m?gar%%u %ﬂ?l}g’ab easatqgflfnéa’gvals 15 a
t RempbiiiEHad ds&L ndtaedult inma ExagRbRY SigaffickhiSproloa@atat éMbeart QT

Application Publication Nunber 2005/0070547. 1n qther
wontgevalsces | detarpgnpdeby electrocardiography) in guinea pigs, minipigs or dogs

upon administration of a dose that yields a serum concentration equal to the ECsq or
ICs for the compound. In certain preferred embodiments, a dose of 0.01, 0.05, 0.1,
0.5, 1, 5, 10, 40 or 50 mg/kg administered parenterally or orally does not result in a

statistically significant prolongation of heart QT intervals.
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as described therein with 100 M of such a conpound
exhibit ATP levels that are at |east 50% of the ATP

WO easeloz3edet ected in untreated cells. In nore hp@hig2008/072760
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preferred enbodiments, such cells exhibit ATP |evels

that are at Ieast 80% of the ATP levels detected in

unt r eat'eePreaung dopsnof cawvsepwbriantiahdiveigsdareerpent if daily treatment of
<iani : _

o5l Bt BLEL PR SPRED 5110 EY Bl d Fod ot vields a serum
S cgtiehirgtiunt equiab ko AgaEConorofCsh éar the @omponhd resalts 11( as increase in
det er m_ned by electrocard|ogr3€ i i N guine

lﬁ?rptpd@ dp ety gati ahis Arnprichatat GU5A oBst BgeEkigls. In more
?’%ggfj}? gr 2 dUEL GEImERS! AfchOdbsEIHF Inok @ ﬁggehxgg%gla?éement of more

e conpound.” I'n certain pre erre
e thandT 5% i SS0%a o&‘asmam'hed) cOdtrolf. 06 noﬂrddenB abrbals e g5 dogs) are
10, 40 or, 50 ny/ adm ni.st er ed tera
& s 4o R B SR 8 iR G B GT1P bpthy RiBl P s more

PERI0YA 0%1@&&93‘1 y B8 kordthanis8% Vﬁl@mo@pﬁé@r@ﬁ?%o@%%@@%an 10%
PCT/ US2008/ 072760 A conpound does not cause

sgb@t matched uhfreated eoritmlsye Reafierrédt dekgh Iwithin @mhmsn@ysomclude 0.01,
WD BRI %%8%‘%(%@ Ty L e A

totheE O.or I1C50 f rthe conpound, resu

i ncr ea§8ncﬁ?ﬁly= 12 GPEIPOH SBW%F‘S%?‘[G lsglfﬁt%ﬁ L’é??ear“‘%oﬁﬁver enzymes
Wﬁtﬁlﬁfgﬂ’a’&&p(/f OM& th@%lﬁﬁﬁﬂn Qi@EH fhat §1€1d's R FRIE cShdRh@iloh equal
preferred enbodi nents, such doses do not cause liver

em thederee ot 106 aBR X, retchpmr ﬁﬁ%@ﬂorﬁp)%nd\@ﬁs neit dératk serum levels

oLt T s 83 GG o Rb T RaB U (hosth R p B daeny 00% over

| imédhell IndiRAYe Rl @irolsat InGn&k HIBHIS préfbasd 88¥odiments, such doses
preferably not nore than 25% and nore preferably not

mep ot hlgrate Gosh sarem lavals hianaie thaaatSd ot SAYe @ves matched controls.
Pr .ed doses within such
lg‘gg?nagl gly, cgmp(luncgclioei 610? %’?‘ostgé%bslté?lyx&ﬂ%?eé% gf|1131¥eé ?eg%ymes if,
Pai @At &r airloy hegatddyel bisay,Stévick@idtions i euarg m@ie@ieaﬁr oiber such
promot e substantial release of |jver enzynes

aawm%& thaft 4re forgpctedprdbinepRated wﬂhﬁﬁi)%%ewﬁ éfffr%)utbffta%e ggual to
S UBTGOBICRE AL 1127, éléd 815 ot EuERERIId LRAs@br BRy<6f such
receptor fOP e COﬁp un oes not el evate serum

| dved emzymés Ald culbuBHmediuASdboiva bhselhiae &tvelsyseaninmaddia from matched

ents nore than 1 % over
nfﬂ:‘)%kt “&%htcleg? 5. In| ROFR hig oé’ﬁef ?rﬁfgfnga&lggnts there is no
eﬂ@l@@t’aﬂi@ r}El%aseeé{fJﬁlgqg%ﬁéh 1198 &9 /ﬁrm@i NS LBILRY Ghedd&h lém)ve baseline

| evel s by nor n 75% or 50% over natched controls.
Alletvelsnahdmmllcgr compoanpouaehtthtions astiivsriohbiard srafeablyttemfold the
r as 1Cllver enzynes if inan invitro

h?ﬁ%%r sp.fog degp b‘ﬁ@entratlons (in culture msdla or

ot her suc sol utJ ons that, are. contacted a d i ncuhat ed
wi th habahsE FrbediTiEnts erdgin pheleed CoBRURCS ek SRt OF induce

Egﬁgro%mél%cfh%mé pese thgﬁleg Qb chay @ﬁ[}q%ﬁ&ttﬁml €CYP2A6

rel ease of any of such
activity, CYP2C9 activity, CYP2C19 activity, CYP2D6 activity, CYP2EI activity or

CYP3A4 activity at a concentration equal to the ECsg or ICsg at P2X7 receptor for the

compound.

Certain preferred compounds are not clastogenic (e.g., as determined using a
mouse erythrocyte precursor cell micronucleus assay, an Ames micronucleus assay, a

spiral micronucleus assay or the like) at a concentration equal the ECsg or ICsq for the
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l'iver enzynmes into culture nmedi um above basel i ne
| evels seen in media frommatched nock-treated

we@omvnode2xel I|s. In nore highly preferred enbodP@EHS208/072760
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there is no detectable release of any of such liver
enzymes into cul ture nedi um above baseline |evels
V\ﬁ@tﬁpglﬂ@h o mebadipendhtoegpingnefcred cpmpaurds|dg noj ifuce sister
I - d. t
ﬁtfo%ﬁg e¥fﬁa‘ﬁg% Leo ., 1n r%‘rﬁges% %a{;&ép 88:% 38?59 S{r %{c}eltrc?g%ntratlons.
i nhibit or.indu

e R Rt H—

agtdwdddy hefe¥P2n8y BEt isMﬂobhéaH&:YdB%@a €t FadidlabelddYP2EdP example,
activity, CYP2D6 activity, CYP2El activity or CYP3A4

acempoungds grayshavsnensrrrapiconomg ueitlaqed tyhan #egoolothe|samg clement
atha Fiﬁg o' SEHRL ?r{asg 9k r}lysg u?xgoe;f'o rléﬂtd frog(e [htea:&tomlc mass or mass
84 conmpounds” ar € no ogenic (e.g., as

d aﬁmbaﬂ oadiivsbhingl & nmtbs e Eemylpm fYib@opusebil & be @fdsent in the
m cronucl eus .assay, m cronucl eus assay,
s FPMBRPUIGS J¥oYided b@gma@gl&gle eﬁotqn% of hydrpeen. carbon, nifrogen, oxygen,

288‘34?’3%1%@%3%@%%%%&?6‘%%8% g G sehar 0> 0P

disptfiitand 4@ tTaiaddidoef sbstidticowyibbegts dotopet such d:u deuterium

S|ste{ chro id exc i n Chinese hanst
ol y H:)eqqnsé) é CcETIRIR tg g@ﬁ]% aé]t%fngﬁ%es Teslting frop grgﬁter metabolic

p'éfa@ﬂ’ﬁf Sor &antliIS! ﬁié?e%@&i inyil® hﬁfgl?é 8 tedB&ldWsage requirements and,
modul at’ors  provid herein may be

|ngmpnmabbpumabﬂhedomwcn@dnamaweled. For exanple, 5
conmpounds may have one or nore atons replaced by an
at om ofContpeusdsrenayl eeerudidiabeledg bancatying muﬁaﬂ;lslrosmmss using

nunmber different fromthe atom c. nass, . aor qri]an‘g

uBTRSHISOTS uMAIsIE Hdeast ane Eseghgaéés %Faql%‘é‘?t%“esEi‘ tadjoigotope is

b 14 rovirge i 5gcl

i 25%@%%21?%% (S gosy THpEn B HEQUIE G O dHdBdine (eg,
I11 BpHbritaws  laidledocompotads netyl dsd he prepacdd %almeﬂlsma platinum-

C, 15N 170, 31P, 1 5S, ,18F a
SBEH e ERaER o, LU P GO R FOLAF Sspas T itiated
swﬂh@@ac@ﬁwa@iﬁl uﬁhetéﬂog@neouabata@aw akdHangk GahttAtidm gas using the
t herapeutic advant ages resulting fromgreater

meembenridcas sibaivate. ty addigen.esexiaisl ererwraere aaydbg spbjgofest to tritium-
h%alogclarll fﬁgcg)fa&g [ ed%fﬂcﬁq%lgf) 39 e[nﬁm%u' e{sel%gl%tlsoago %nsaglraﬁec? ‘bonds, or

Clrcuns%ances

b@eduaﬁidnmu@b@ ety Baroiritideg ad Udpptdpeiate. SWTE}BE&&E@ USIrB@lolabeled
15 precursors conprising at |least one atomthat is a . . .
r SONBP W Gy, bespaneniarilyopasfrmed by @ radipisptopg suRpliea presinlizing in

(()‘réu:ﬂo %&tﬁ%ms Wﬁﬁﬁ?%g]f)ﬁ%{&?e coﬁlﬁ?o?la%sgi ggr c:(() ﬁp gu,nd 2 I5 % yd
oGRS L BB NP T Y

han n
excha %E:te!roargf Iatnlu éea%alogues may generally be prepared using standard

synthetic methods. Starting materials are commercially available from suppliers such
as Sigma-Aldrich Corp. (St. Louis, MO), or may be synthesized from commercially
available precursors using established protocols. By way of example, a synthetic
route similar to that shown in any of the following Schemes may be used, together
with synthetic methods known in the art of synthetic organic chemistry. In some

cases, protecting groups may be required during preparation. Such protecting groups
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trifluoroacetic acid, or heterogeneous-catalyzed
exchange with tritiumgas using the 20 conpound as

waemenemee. I n addition, certain precursors nmaRCHES2008/072760

10

15

20

25

subjected to tritium hal ogen exchange with tritium

gas, tritiumgas reduction of unsaturated bonds, or

r 68 be rovovedi lygmebaduneb dnownite itpse of erdimasy shsill iatthe art, such as
P t | " " nd
C(%I%d@ éiﬁ%[r‘llbg‘% 161{; egé %?og%gs rg :?%?lgg?%o@% %?gamc Synthesis" (2

spitioal IghinnWiien & (Su;ﬁﬁ ,0I99%y ot PRiSipsJ. Nocfeﬁﬁkl 01‘M%cﬁdg Groups™, 2™
pr obe cogvnounds 25 PREPARATI ON OF HETEROARYL AM DE
ARE: SeRIESV ilgst &7 89%|In%mﬂ\{s=@v 08 6HHey Faysogeneasey, | fyrther organic

PLERGh&THR) '?19;1 r Clrg'edsysm\gjﬁ%{h% eli‘lolg"?ﬁwns{ci J[rhtohé‘| 9f ordinary

materrals are 'y ava rom supplirers
SGkZlﬂ mameS‘alrgrmdAhsi miethodSatepcrite8tin Riohard, C.MQrpclar " Gomyprehensive

D R e TNGTIER Gk e KB | BL e BESEUT 3071 ing

Sfﬂ@ﬁéﬁ%s' FefdQ {oOM2 r%%/dﬂ l:&{s&éhtt\k}ﬁﬁ tﬁ@%ﬂﬂﬁoﬁnéff e tH8pounds

| om ng Schenes be used, together
sprﬂVh@tdl erpipt hBeprekentativei rea¢tivm mrtdltufnssﬁbntlhetwﬁun the following
ani ¢ chem ..l n so cases, protecting groups
m§ eH@W@ﬂPY@@ﬁh@FE& ngf)aration Such prot ecti ng
gr oups 2009/ 023623 ,PCT/ 008/ 072760 c be .
r enove&lerﬁl \rfgtbﬁ%@lqnémse AWRE ﬁﬁwﬁa% SCBFMEY 8 alsewhere herein
skddiddel N the art, such as nethods described in Geene
and Wits, "Protective Groups in Organic Synthesis" (2d
Editio ohn W , g}%g . [ ] .
Koci ens |P] "Prot e Ibg |O§fg1;a§ '21?(%)5 ,ﬂ%%lﬁ{eélgh‘%élﬁx Q}P%lbmogi}lnk
Shesflubtuphospgiaw York (2005). In sone cases, further
organic 5 transformati ons nmay be perforned using
met hodg wel | knowhedii@altdagge of ordinary skill in the
art, such as nethods described in Richard C Larock,

" Conpr ¢htevisi ve X BaRbGethi@nsf ormation, " (VCH
Publ i sher, Inc. 1989). Each variable in the follow ng

Schenes, pf ag et%ﬂf&%nﬂ&eouf) consistent with the

descrlptlon e conpounds provi ded herein.

Repr es conditions for use within the
follo %ﬁggbfﬂnéﬁﬁgﬂt fre provided in the Exanpl es.
Certalg abbreV|at|0ﬂs used in the foll ow ng Schenes
and el Swhere hef®h include: BOP benzotriazol -
-onxytrls(dlnethﬁganlno)phosphonlum

hexaf | G&POphosphstel as5tae cheni cal shift DCM
di chl or onet hane DM di net hyl f or mam de

EtOH ethanol

h hour(s)

'HNMR proton nuclear magnetic resonance
Hz hertz

iPr  isopropyl
MeOH methanol
min  minute(s)
Ms  methanesulfonyl

(M+1) mass + 1
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DVSO di net hyl sul foxi de Et ethyl 20 Et OAc et hyl
acetate EtOH ethanol h hour(s) 'H NWMR proton nucl ear

wore@perice r esonance Hz hertz 25 i Pr i sopropyl PCIVEEI08/072760

10

15

met hanol mn mnute(s) Ms nethanesul fonyl (M) mass
+ 1 33_WO 2009/ 023623 PCT/ US2008/ 072760 Ph3P

t ri pheRpPohBienylehespmng phosphorus oxychl ori de PTLC
preparative thin | ayer chromatography rt room

t enper 8OGie phospldyrus pkedhhorideni ne TFA trifl uoroacetic
acid (CF3CO 20 trifluoroacetic anhydride Schenes 1-8
i1l ust PALE prphatine thibgemahndmatofraphe present

i nvention, and are intended to be exenplary only, and
nonl i nitt i Ngroom@teneaidee, it will be apparent that 10
each reaction described in a Scheme may be perforned

in conmfpgnat i on Wi idmyigRge Some or all of the other
reacti ons descri bed ‘therein. In addition, various

wodifiq@kjpns tgilﬁﬂﬁkggpmggnditions w il be

apparent, including the use of different solvents and

acids/§?§ nd anges..i n.reagtion tines and
t enper G?zgﬁsAlpﬁgpgcgggé%ﬂl|§§?osed i n association
i nventi on ar onte

ith t L lated to.b .
pract | CE FRyiAESaran SRBRdRENG Jrihe Prem AR and are
Middddd &be Kﬁ(éxﬂﬂl 5@{831}’1‘&}1? in?ﬁﬁlﬁﬂfné! NFQF e£MMIEE Wl be apparent that
e W

i ndustrial scale. | urther be apparent that
s eapht feagfiomadesetikddsinf @ Sclecaoh nwiy e)s, parfrdmed 4o lvombangtipprwith none,

product be the indicated,conpound or.may be a ... .
ST pralh SThe ik Eartions rvalbed JAEH e B a0 s dpodifieations
s@ watgor ordlitio3yEHRbE hppdieite Hcludifil grsSusetdrediffeat solvents and
specified, each variable in the follow ng Schenmes is _
agcigebasge ding sherges in reaction times and temperatures. All processes disclosed
in association with the present invention are contemplated to be practiced on any
scale, including milligram, gram, multigram, kilogram, multikilogram or commercial
industrial scale. It will further be apparent that starting materials for each step, and
each reaction product, may be the indicated compound or may be a salt (e.g., a

pharmaceutically acceptable salt) or solvate (e.g., hydrate) thereof. Unless otherwise

specified, each variable in the following Schemes is as defined above.
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34 WD 2009/ 023623 PCT/ US2008/ 072760 Schenme 1 CO2R
COR \ solvent / base z U+ RA-L heat (or) Z2 \U Z3
WQ2004/0236BA aryl or heteroaryl m crowave (or) ZBCEESN08/072760
L= | eaving group Buchwald RA 0 R4 C@H N Z R amde
Z X -Y ester U+4NHformat|% U hydrolysis Z3.
‘FD

N Z4 X-Y Z3. Z(?Q@%I RA RA N3 Curtis

rearr angepent RO ~~ Z NH2 am d N~X_y Z| )@ng
Zr U+‘Z—>£§I§Hfor |on Zt- Smi’ﬁse

Z N Z3Z RA Sc lvth

| base JHU pocRa~2 Ozheltem% + %@i’w %\t (or3¥4 z"3

Z4 N DI\/F 374 N RA=&7y42viBg SR eroaryl mcrowave (or) A
L= leaving group O R4 CHO CO2H am de Z N

o R4
N
7 CO.H R amide 7z x-Y
ester v/ ]j\/\<U + "NH formation z57% “u
hydrolysis Z3"Z: N X-Y Z3‘Z: N
Ra Ra
1. s0Cl,
2. NaNj
3. Curtis rearrangement
O
0] R4N /«
. NH, amide 7 HNJ()(/Y szlj\/é XY
%’2 r\,U +Y-X-CO,H formation %’2 I§U Zlivz/ N,U
3 N 3’Z4 N base / 4 R
4 RA R A R4L A
Scheme 2
.7, ) FHO solvent / base
%,2 P \U %—» an P \H + Ru-L he.at (or) o
3 N 3 N _ microwave (or
Zy i Zy | Ry aryl' or heteroaryl Buchwald
L=leaving group
0 1}]‘4
CHO CO,H amide 7z XY
Z/ZL . . /ZL R4\ f . Z ]\ N
2 Ny _oxidation 7 3 NH _formation = %2 |
! U U + 5 3
Z3‘Z: N Z3‘Z: N X-Y zy N
R, R, Ry
Scheme 3
7, A FOCEs solvent / base
%.2 r\U (CF,C0)%,0./ % o4 ReL heat (or) -
3 N DMF 3 N _ microwave (or)
Zy H Zy o Ré aryI. or heteroaryl Buchwald
L= leaving group
0 1\?4
COCF :
/ZL ’ 7 CO.H R, amide . ZL X
%;2 _ “u _ag.base 77Tk oo+ ' NH formation %2 “u
2, N Zyy2~N X-Y T LN
A Ru Ry
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X7y Z~-\ R4 formation Z2 U oxidation Z~ U+ NH Z U
Z3 Z4 RA Z3 Z4 RA A Schenme 3 COCF3 solvent / base Z
WQ@ 2009823628 (CFI CO), O Z~ \U + RA-L heat (or) |r\PCBUSH0872760
DMF 3 Z4 H RA=aryl or heteroaryl mcrowave or) H L=
| eavi ng group Buchwald O R4 COCF3 COH N X' ZL Z 2 R
am de 1Z Z ag. base_ NU + 4'NH formation ~~ U 3 Z
X-Y 3IN Z4 3Z Z4 RA 4 RARA 35 W 2009/ 023623
PCT/ US2008/ 072760 Schene 4 Z ZLU-CO2R + RA-L sol ven
/| base (or) Z~ ZL U Z3-Z4 N m crowave Z3 Z~NCO H RA
(aryl or heteroaryl)-Q 4 Q= (CHpsemedn sop RA n
an integer (e g., fromlto 8 L =leaving group Z U
O

R4' ani de;# base Z~2 \>-CO R + NH for gRl,00.4& 740 Y ,-Z1 -

'T ~4 éZ/ ORZ73+7BaN X 4 k RA Rﬁgﬁ{rﬁﬁﬁ-één% Zﬂ I\%CO
R = (aryl or heteroaryl)-Q- R
Q= (CHy),, CO, SO, *

n = an integer (e.g., from 1 to 8)
L =leaving group

b Rye amide Z U o
3 Z4 N X-Y Zs. Z: I\\I: Z}\I—X
Ry -
Scheme 5
CO,R co,
N T S
77 N - ' ’ AP
4 H Q—(CR4.R5)n, CO, SO, Mitsunobu condition Z, N
L= leaving group 0
R;R,N
x-Y
amide R
_aq_._.ba.s_e_> ]\J\/\<U +R6‘II\]H formation Zng\j\; 6
Z} Z/ N X-Y _— Z3 P ]
zZ, N
R3R2N R3R2N'Q
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CR2RCO2 Z2 ZL ~U+ RR N L solvent / base (or) Z2zZ~
Z3 2 3 Qmcrowave or Z NNU Z4 H Q(CRAR5)n, CO SO2

wWOLGgHeeeRd condition 3 Z4 L= | eaving group R RPQI/QB2088/@272760
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X-Y CO2H O N Z11 anide z R6 ag. base Z2 U +R6' NH
formation Z2 U Z3 Z4 N X-Y Z3. 4' N Z, Q5 R3R2N
R3R2ZN Q 36 WD 2009/ 023623 PCT/ US2008/ 072760 Schene 6
R5-CHO + HNR R TMSCN, NaCN or KCN R5YCN 5b 5b sol vent
R5b-N, R5b LAH/ sol vent R5 y HNebeme 6H2/ Raney

Ni / NH3/ MeOH R5b N\R5b 5 Schene 6 illustrates a gener al
met hod of preparing cert gsdNINAICNESH [t e'S NI—|25\r

CH2- CHF®-QHOf +FaiMRy,RsX Wheretn—R5-is—subst it u

phenyl or heteroaryl and Y = 9QveR6bR5b wherRgsn REQ is
I ndependent |y hydrogen, G -Co6al kyl, or

C3- C7cycl oal kyl ; or =~ both RSb age taken together to
form a het erldéifaieent st r ecker conaE/\HHnon of the aryl
car boxal deh It heg, wi TMBCN in a

sol vent Ogﬁéﬂgg Qgréitqrﬂr\{l:at%}—lpl e, R EV?\H th NaCN or KCN
in a solvent such MeOH wat er or vvater at pH 3-4

(adj usted by hydrogen chloride) gives t he
amnonitrile, which is reduced LAH i.n a sol vent

such §§ erpEb dhushpten %eaaélrﬂﬁ?ﬁheﬁ Oﬁmema%fﬁﬁam kamedigtes NH,-
C:Iﬁ tY SF ot ?JnX SHercitf Rh 1@§1bztﬁgte§{£ﬂgﬂyl%r h&teroaryl and Y = N-
ano I ate

tO give amnelnterrre

NEEBIGHZNKE:&RB -Rs, 14 Sndsphedvatly AN g¥aRE1-Cealkd, Nr C;&D4cycloalkyl; or
Y-

both Rgy, are ta?{en together to form a heterocycle. Strecker condensation of the aryl
carboxaldehyde and amine either with TMSCN in a solvent such as acetonitrile, or
with NaCN or KCN in a solvent such MeOH-water or water at pH 3-4 (adjusted by
hydrogen chloride) gives the aminonitrile, which is reduced by LAH in a solvent such
as THF or by hydrogenation with Raney Nickel as a catalyst in a solvent such as 7N

ammonia in methanol to give the amine intermediate NH,-CH,-CHRs-Y.

Scheme 7
X-R CN CN
Y-CH,CN d [
Base/solvent 5
LAH/solvent YWANH ¥
NH
or Hy/Raney Ni/NH4/MeOH Re O R5>€5 2

Scheme 7 illustrates a general method of preparing certain intermediates NH-
CH,-CHR;s-Y or NH,-CH,-CR5R5-Y of Formula X wherein Y is substituted phenyl or
heteroaryl. Alkylation of the starting acetonitrile with one equivalent of X-Rs (X = Br
or I), with base such as sodium hydride in a solvent such as THF-DMSO gives
intermediate Y-X(R5)-CN. Alkylation of the starting acetonitrile with two equivalents

of X-Rs (X=Br or I) or one equivalent of dibromo or diiodo (when Rs and Rs are
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Base/ sol vent 5 LAH/ solvent Y Y or H2/ Raney
Ni / NH3/ MeCH R5 NH2 or R5NH2 Schene 7 illustrates a

w@emenzieziet hod of preparing certain interned BEBEESIBROT2760
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CH2- CHR5-Y or NH2-CH2- CR5R5-Y of Formula X wherein Y

I's_substituted phenyl or 20 heteroaryl. Al kylation of
t kken togethendp fuex orper itk bage ichme sediumiyidade inp sxlvret such as

( %17 W ey SHG _Spdi Aqr Y

ST e MRSy SRR ) KIS 010 roduct by

YLX([RD) a $dN/enfbichl BtTHIN0ODY hytkogdnatidn nith RuatpNidkiel hsea catalyst in

wth two equivalents  of X-R5 (X=Br or_|) or _aqne

egaphanteneh as 7iiagrnenia 8 mgthesdreiAenNRs GGhdCIRBs-3r @ NHo-CH,-

3@Rvp5_g@09/ 023623 PCT/ US2008/ 072760 taken together to

form a ring) with base such as sodium hydride in a

sol vent such as THF- DMSO gi ves, internedi ate

Y- X(R5) (R5) - CN. Reduction of g%l%gilrne%‘gproduct by LAH in

a solvent such as THE or by hydrogenation with Raney

Ni ckel as a catalyst in a solvent such as 7N n‘gﬁni a

in met Rs pr ov%ﬂ% FE\IFQ-TWWWOOKCNI—Q- -

CR5Rs- Y. Scherfe PRE Rb T%%t NaCN or KCNMNRS- ~-

CN + HNRGbR5b N O sol vent R5 5b LAH solP¥ent™sR5

R5 NH2 or H2/Raney N /NH3/MeOH N R5b R5b Schene 8

illustrates a general nmethod of greparing certain

i nt er medi at é8H NCH2- CR5R5-Y&gf5F rrzlul_lbg X wherein R5

is inde nt I r Cl- Geal kyl , - 10

Crcycl ogfﬂg’ﬁaé‘?m@fxﬂ%ﬁ'g%ﬁ bot IR,R5 g5 e taken together

to forma C3-C8cycl oal kyl or heterocysgl e, and

Y=N- RshR5b wherein R5b is Cl-C6 al kyl, .optionally .

subst i DR iltustratgzp ggesial sthpd R prepesingeprigingpiermediates NH,-
| h. e

S e P K3 S AT bR ar CIaalk, C

c Onclehmiityl on phénstiher keth dbyearanaken together to form a C;-Cgeycloalkyl or

heterocycle, and Y=N-Rs,Rs, wherein Rsy, is Ci-Cg alkyl, optionally substituted with

halogen, hydroxyl, C;-C4alkyl, C;-C4 alkoxy or CO,H, or both RSy, are taken together
to form a 5- to 7-membered heterocycle. Strecker condensation of the ketone and
amine either with TMSCN in a solvent such methanol with a catalyst such as Znl,, or
with NaCN or KCN in a solvent such MeOH-water or water at pH 3-4 (adjusted by
hydrogen chloride) gives the aminonitrile. Reduction of the aminonitrile by LAH in a
solvent such as THF or by hydrogenation with Raney Nickel as a catalyst in a solvent

such as 7N ammonia in methanol gives NH,-CH,-CRsRs-Y.
PHARMACEUTICAL COMPOSITIONS

The present invention also provides pharmaceutical compositions comprising
one or more compounds provided herein, together with at least one physiologically
acceptable carrier or excipient. Pharmaceutical compositions may comprise, for
example, one or more of water, buffers (e.g., sodium bicarbonate, neutral buffered
saline or phosphate buffered saline), ethanol, mineral oil, vegetable oil,
dimethylsulfoxide, carbohydrates (e.g., glucose, mannose, sucrose, starch, mannitol or
dextrans), proteins, adjuvants, polypeptides or amino acids such as glycine,

antioxidants, chelating agents such as EDTA or glutathione and/or preservatives. In
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amne either wwth TMSCN i n a sol vent such net hanol
wWith a catal yst such as Znl1l2, or 15 with NaCN or KCN

WO 009/ ent such MeOH water or water at pH 3P@I/US2008/072760
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(adj usted by hydrogen chloride) gives the
an1non|trlle Reduction of the amnonitrile by LAH Iin
ae %rapv»e itheu @pfives irgiedisptsynayy dPBlgetvati 8AWOE hinRbieg in the

SRS S R, DL T

E,g 2t0 The resent in Irftl on aéio [ OVi ¢
phar G BT Ea T 2 yBET T GRG0 R e S g ete manner
C QfRaiStrRioaY iftesiiRer R exah@REtbiHtalWoidl Msal, @a&hl 6N Parenteral

phyS| ol ga%lpcal Uf acceptabl e carrier or excipient.
PrREmFsEtoncal Teonisosi prshastalags cewpr hewin figeludes subcutancous,

blxl‘gtggagﬁnaloqgtrﬁras (%% it }/\@#rg dﬂnoB fflﬁ{rgmggcuga Lo ﬁ%g Ultracranial,

onat e, neu line or

b uritfaeticedl sal imﬁeﬁenteﬁémamxgbcuam aermall 4 aln,y sieg et mh)écaoﬁnok infusion
25 di pet hyl sul f oxi de,  carbohydr at es l% gl ucose,

rréeega@é R E5TERIR embpdingRts, ﬁarﬁﬁertr%enwrta efor ergbyse are preferred
o] I | r n S

DS oAl L, R0 ARAREL HEFe AL RASLD U o iy
EBTshensiomnyl uhs;tmtﬂa@owddfsoor graﬁsbs veaniles, hhnl oBSofN@apsules or
2009/ 0236€ RLéE,SlEZJOOS/ 872760 addi ti.on, other, acti

i AYHBY PE A Sra )V L Y et QB FrBR9dipEnts rRlHAGRUAL REpositions may

PRAr fRGEMIdICA aC %ﬁﬁﬂzﬁﬂeoﬁnﬁﬁlﬁﬁbﬁj qgr W@ﬁl@dl Nadministration may be
Phar maceuti cal conpositions may be fornmulated for any

aprioped far eertram neudltrrmfs (agmum ttettreathen of skiolcaaditigns fugh as burns

Z)éfa’ln :hgt r g?ﬁ%&ﬁgndﬁq on g}rﬁ? (?Igimsé ﬁ algp ﬁg%ﬁg&lgﬁr ﬁntravesmular

| @@ﬂnﬁﬂﬁﬁi’[ﬁﬁpﬁﬁi BB PRHSred ﬁﬁr rRSBTRBbE urlity A¢BHEMNBE and overactive
i ntravenous), intramuscul ar, spinal,

i ll?h%d%rr anial, intrathecal and intraperitoneal

injection, as well as any simlar injection or

i nf usi élempositions quiendddn fcnreptadti wseemay dfurthat &omprlse one or more
e.are ref er.

SSORPSiso SR BhaSerEngeey UGN GebiSoRUpEie acents andior

t hbREBGH IREBNECS derd@UROHTe Fp&ulhg ah@ pﬁmﬁfe@&%nons Tablets
di spersi bl e powders or granule enul si on, hard or

s 6pntainhe artee, ingredieny inpdinigture Wi pryerW&r%ﬂlﬁ ageqptaplexcipients
]?‘HR\?Q r?ﬂ%ﬁlb fgtht L rrrn%%efér:{‘u%ea l?f %ng Q&H{E%%rm@ude for, example,

ornu a as a I'za atlo >cal

admrmdlsienat(@@n da[&YuIb @arbph&tt eyodtn fc@nboﬁaeé tlaétBse, calcium phosphate
condi tions . in the treatment of skin conditions
sQEodigm, @lrref@haré} grepHgting-apdndisptegating agentp dg., com starch or

SRS, b1 L 0P A SR Ui s

uke. gampgnesoom ieaate; steandacid er mhI)J Ueblets| ragldier formed using standard
ositions j.ntended for. or use may .further .
%ggs gqféu%pg ﬁﬁf granulation, 1rect compregswn anc[1 wet granulation. The
tablets may be uncoated or they may be coated by known techniques.

Formulations for oral use may also be presented as hard gelatin capsules
wherein the active ingredient is mixed with an inert solid diluent (e.g., calcium
carbonate, calcium phosphate or kaolin), or as soft gelatin capsules wherein the active
ingredient is mixed with water or an oil medium (e.g., peanut oil, liquid paraffin or

olive oil).
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conponents such as sweetening agents, flavoring
agents, coloring agents and/or preserving agents in

wW@e@e023623 pr ovi de appeal i ng and pal at abl e pr epPCHUB2908072760
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Tabl ets 20 contain the active ingredient in adm xture

w th si ol ogically acceptabl e. exci hat are
SUi t ab ORI SEHEIRRRLFSELR e v ARG Badminturé with suitable

e t clLud xgggg{ ey in [
(ggdéﬁ 'eﬁt?: aSS(I:1 Fg mE%:J aﬁ'bgérg{inege sodi um (e gar g%cﬁglﬁe Cléﬁ;&?methylceuulose
c alettiyleellphos ghyat@romimsthylcatulpbs spdhxatrealgingtea pu]lyainyl]g/rrohdone
and di sintegrating agents (e.q., .corn starch
o Bl nd gy Aok dRp@SRE of Sheifeg, Jegus . naturally-
ObcARAEd Blo s?ﬂéjadek' Rudea leeﬂhﬁﬁl? @d’iid%n%@oﬁ Prétiucts! Eﬁ%eaﬁkﬁgﬁe oxide
stearate earic acid or talc). | ets may be forned
Wlﬂi§a§17 aﬁldaS@Dh @Sewﬁmm‘és’lenﬁ ﬁ@latﬂﬁfr rcgndmyatgmapmdmm ohethylene

d| r Wtc}ﬁ g}g)r es fiﬁl’ﬁ’ggl § Sg%‘é‘iﬁ‘le gg‘ b}gﬁp%%swa]y &Sxycetanol,

t E@ﬂ'ﬂéh%@ﬁ pr&ﬁfcfﬂ»lé)iaéthﬂeﬁe bRide oFigd patE8l &8Bfs AbSRdORom fatty acids
presented as hard gelatin capsules wherein the active

i At edpeinl speh ps Rpoxyetitylans spridtol mospelgatg; orrontersatien products
cat gtjhw& %Qld%% kﬁ?ﬁﬁlugl’ es %L %El{?\ﬂédpﬁgapf?ﬁ% ?1018 a&?%ilﬂ;)l 'anhydrides
oF &5’ SOft gel at caps

i mgjhedlmmeth}&eﬂél s)@ﬁﬂtawrﬁ(thdb&ta&r) (Mqu&xbhsmulspdﬂieﬁhyﬁ‘iaﬁlals@ comprise
peanut oil, quid paraffip or olive oil

29@@?@@8@2@6WU8% obdr erethgoer %@e&@hwgi@@?%% one or more
(515 éi‘l?s %ﬁé 'o}’ ﬁm@hg\; oo (a%lntb rhnﬂ 0)1‘15 4k ﬁqo\% £ eetemng agents,
suita ﬁ e.g.

exélplents suc s “suspendi ng agent s
samhwmsuaomnq,samﬂayhcel | ul ose, net hyI cel I ul ose,
hydr opr opyl net hyl cel | ul ose, sodi um al gi nate,

pol yvi oylypyispgeakivaon@y be gfumﬁlﬁta@ b anégending tIaotiae atdradient(s) in
and di spersing or wetting ents (e.g., naturally 5
o@&ﬁ%ﬁtﬁ%%ﬁ%ph@e@a@& @W@w §eSP@e|0e1rﬂrﬁ06%ha@rf§atl a@wneral oil

pgl%uﬂ% ﬁlx Ezﬁgﬁfﬁll kl»ﬂeed}f;r a§15eéiix§10n eg cfoﬂgahy a ﬁﬁé Rin ? ?t such as

as po ene ste con sati1 on produc
ebdm;sivvam ehard> >p|adf€ﬁnviot keetybalpohdlai Swadtérph@ bgentsabwbhal those set forth

ch a adecaet hyl eneoxyc nol ondensati o
oo, pa Gt DR e e iy vilc BSRBRG Qral pivagyations
T BOA sdedsi@it dhy BOGr&ehRY] IS}Q ltheS UGMitiBR of an anti-oxidant such as
pol yoxyet hyl ene sorbltol nondol eate, or condensati on

pessdthie acid0 of et hyl ene oxide with partial esters

derived fromfatty acids and hexitol anhydrides such

as pol Daﬂpbgsitéaq;o@smleﬁi tah gromubs| edtable. fo%qpmepmtion of an aqueous
suspensi ons may, .al So conpri se, gne ar

pPEBEISRR 3(,@@ addiiop oggvaéqrrwpwg? aﬁpgﬁy}gredlent in admixture with a

PaRYLERYY €ageANe ’ g
e

s Prigtbda dllsgeragg or svettingagentasing lausrp@s@ng rgeus alegxemplifiéd by those

a%llr%/a\qsus ns%é) 8ﬁ?V(€S¥A$%tlf)lgaﬁ\r;%(l§%%ee @[S%ljss %’\geeql gg, td']a%oring and
aeagﬁhgsaganltsi nﬁg,laysg WRigresedesane oi | or coconut 0| ) or
in a mneral oil

Pharmaceutical compositions may also be formulated as oil-in-water
emulsions. The oily phase may be a vegetable oil (e.g.,, olive oil or arachis oil), a
mineral oil (e.g, liquid paraffin) or a mixture thereof. Suitable emulsifying agents
include naturally-occurring gums (e.g., gum acacia or gum tragacanth), naturally-
occurring phosphatides (e.g., soy bean lecithin, and esters or partial esters derived

from fatty acids and hexitol), anhydrides (e.g., sorbitan monoleate) and condensation
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such as liquid paraffin. The oily suspensi ons may
contain a thickening agent such as beeswax, hard

w@aahticed or cetyl al cohol. Sweetening agents BUYOS288/072760

10

15

20

25

30

those set forth above, and/or fIavoring agents may be
added to rovi de pal at abl e oral arations. 20 Such

parfiglyesirss dedsest frem anth satitdl hoxatel afithapthylene oxide
L P TR S5 AT e v

a@u&@@ﬁeﬁﬁ@ﬁ@&ﬂﬂbpﬂw@ymghgmﬁddlt|on of water provide
the active ingredient in adm xture with a dispersing

or wet tgyRghsagitelixs SHEP MR fdtuddaNtwidN dwedeniQl 4RHB, such as
preservatives. 25 Suitable dlsperS|ngﬁpr wetting

a@é@@@lmrdpﬂdsqa@lmd@ln@rb@dmr§uq©@ XS Dmmulétdarﬁynaymi%compnse
ent such

alogng %9 thore emu Qc%el]' %‘?)Pe%gr%atwes 0?14'3% a,g a or co dr}%l&yagents

eni ng, and

also b ent . .Phar.macept.i tlons
b { or SoPANBHOLS b1 PP G BR TR %hg SretE N oreal vehicle

p'&@ﬁl%nféﬁywpcﬁ é&n\’f@ Q%Qﬂt@)e vatt of em%out Oidkﬁfﬁ)an' bpl%nal components.
arachis oil mneral oil (e.g.

pauhble rﬁ()plml Vahmriex tand @dditienad compspérta bﬂeeNghislm@m i thg art, and it

Tl PSRl Bt oty % Nl YT By g Tt physical

pif@@pb@d s of Belbkery. SO¥pibgaRhlceBiihélude waRe RgieE Sol®énts such as
partlal esters derived fromfatty aC|ds and hexitol)

kpaels dess-( ethgnol eoiseproml inebrlg Are Elyaern: cahedhJaeLi olwtylene

ggsr }6&(%%92){((%%%6@%%)'? %§d Hﬁ?h%%g ﬁglggcggga%gﬁg)t amgtfu{es of water and

Wokganéd svjveaitearixmibkeuref ef ¢rganip Gblwerxty atidtydseieotnd aipd glanerm lipid-
n&goleate) An enul si on, may onprl e one or
s

#anitRgala segtoss ﬁaﬁ&@@ﬂﬁ TGy Srals (agpching oilcsush px s prgeral oil,

o I8 PRI PSR SUGR), Ao RReE oy IR, 3pd wares
f (pr(vtﬁilndiab@hmatmmlsa:tlmh asmmﬁagemeandog\@atm" silinoge-based materlals (both
Sglprrgl Cf?éltlﬁ‘a%(@ﬁ\f(gaal A V?ﬁ%h}gﬁ‘p@%éoan\rllgqsl @ %ggptsﬁcﬁgg mlcrosponges and

lyRhethnatice) A Rb&Rblivok Qﬁi%f 'ﬁ%ﬁle@ ih@RdE @he \®#Nhhé&le€components
conblned with active agent(s), with or wthout

aadinted traimprpvé dtmsttalubmrﬁfﬂcgvenesu pf ths! @ph@ﬁb famlulation, such as

| es and addi ti mon s are we
¢ RBbE 885 S G e R BEREM il Ve R kg ectin
a ay@lts,C b siwhiived £ REAGkiOMt, Nekip afehbationr eplinségamoidtatizers and
and node of delivery. Topical vehicles include water;

orsgﬁﬁm@d siglogentmeateiidlh  adxampleshef ssuelé gpmpogen{anake @escribed in

bu H‘Flﬁ@éﬂ?--?ﬂl 909h) Pl?arnng!:(ryp%gira Q)n a%? R a)l( ?sl, pIhoarlltdlolé 1993) and

tylene, I SoOprene or
aII@ﬂhi@LISn (EzegSczerlcan@zb’lﬁr)qctzm ot Riicemaef, Mdtedr, Iapgincott Williams &
tures ?f org ani ¢ so) vents suc

Vgﬁﬂe%ﬂ%ﬁ a\é%g 13} {j’lgg(@bnpﬁ |]17cmndl tions may comprise mlcrocapsupes, such

as hydroxymethylcellulose or gelatin-microcapsules, liposomes, albumin

microspheres, microemulsions, nanoparticles or nanocapsules.

A topical formulation may be prepared in any of a variety of physical forms
including, for example, solids, pastes, creams, foams, lotions, gels, powders, aqueous
liquids and emulsions. The physical appearance and viscosity of such
pharmaceutically acceptable forms can be governed by the presence and amount of

emulsifier(s) and viscosity adjuster(s) present in the formulation. Solids are generally
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15 based materials such as fatty acids, acylglycerols
(including oils, such as mneral oil, and fats of
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sphi ngol i pi ds and waxes; protein-based materials such

as. col l agen and gel atin; silicone-based materials . i
( BBhand, dwnwa%b?q énd nepyppaly; pig) forgypdpted as bars or sticks, or in
h - [ L Gr n :
pSTRERle R 3500 TR B Gy $E S Bl BAPAPAGRIRTHAN contain
one verts,no emutsifiqra n e nicsst@izeag aptadllients] ndragvaacédie dyes/colorants,
stability or effectjveness.of the applied fornulat]on,

s BEeratvesiaagaties jafiyy aiggrrdic tssti@tp@ﬁ@ﬁ?gorﬁ%mcg,dﬂe elficady of the
e b ShrHah 19 CROBIN fhd 14 AR E¥erPHInUST R dhe a86thkS, Afering mainly in
agent's, preservatives, antioxidants, skin penetratlgn

e theandsgosity;nmitls tasiong end craams neydeaipaget, trehgdasat or clear and often

%E&%ﬁ%ﬁﬂgﬁ?gz _#ﬁ%t%%pﬁ%?%&?y%@ﬁ%ﬁ%ﬁa&%ﬁ& gse%gﬁ ia? (rendoisturizers,
( BRRNMRAGE WhbaatesPH RSRoo0l :AE Gt eskPhtl e R &%Pﬁd’ﬁve Gh8Bdients that

P
The Science and Practice of Pharnmacy, 21s' ed., .
Linspease or enrick ithevstfigacypf Kiennal prigdugtielGeld ean aprepared with a

(2005) .. Fornul at j ons y C ri.se m crocapsul es. . suech
SRt OB B e BB MR EE . These

| fpesoaRss, lidcttdervs 166idisQapRARES, may arsoebhtali Ments, emulsifiers,
nanoparticles or nanocapsul es. A topical fornulation

miPiperigsre apelbents, Hpgrardes.adyesfcolargntyf PISHRLItvas andrather active
30 ing i ) e | P .
RS RR R 5O Iy A g PERNE, i e
ethihsdrahsn cidamsphy®hsadr gppend afice dandbtwioatads etylsifiers. Liquid
such pharnaceuhicalIy,acceptable can be

for . )
glRRiTahe Bragycl haliph esuiiia  spldendtro SThers Pisiurizers, gmollients,

aﬁqg}é'néé's‘,)3&5&00@9&1@?@&@4@?@&@5@ s&DbthkPadthe ihQEahRithR Increase or
Sol rds are” genera 41 WO 2009/ 023623

PentdsR 681 HFR Y 60 theffimabpwddctnon- pour abl e and conmonl y

are fornmul ated as bars or sticks, or in particulate

form Salthlds emakifies Gpage & wpichl Daapatiemd incladel but are not limited
optionally can contain sqlvyents, emuls

_ mncE
mift-stBic SBplsihcEsoicqapt Aol aRrinEEs Fr_na{ﬁéé% iikér%ﬂhf@iyethylene
PLESEr MR SG-a0ds@iher @fdalefi1bn Qf@t%gﬂeﬂpﬁ(i E:ubt@altrethﬁ 0, ceteareth

i ncrease or enhance the efficacy of the 5°fina
peledbalf PEG-Edhsteane dndtgdlyeesylatarat.t Suitghlaivismpsityoadymeing agents

anot her, differi mainly in their. viscosity; .both

i1 h U ik oY e PEERE  Cllollse PLciHoRE e e as
aRgdRki&RylcARMSRI NxEFHAS| bLAl S maPREN@AL Salu@Pm  silicate,  silica,
vi Scosity adjusting agents, as well as noisturizers,
emofiocestallinefwaxg begsoas, palyidis/ awsl entylmadmitaie.c degal gpinpesition may

and .ot her, acti ve . ngredi ents that .increase or,enhance

¢ e SRR e 8RR O A sl yeh e PRI, s ARG, ity
peepased W HdlydntO r an@dolf Vpsg@sitdrhRens, f r dipdtdiyethyRellulose,
hi gh ViSCOSItY to thin or |Iow viscosity. These _

f bydroxpropriscliylesee hyesepetmylaethyaellbe. aghomer ffyammoniated

alﬁﬁgpfﬁﬁf}iﬁ'&p S@l!li{/a%ﬂet Surfh t?iiﬁélﬁ&es’ bl%tnngeshytr iliﬁﬁ{e?: to, nonionic,

effol T ents, fragrances, dyes/colorants, preservatives

aathphbiesc, iaficiané anionic surfactants. For example, one or more of dimethicone
copolyol, polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80, lauramide
DEA, cocamide DEA, and cocamide MEA, oleyl betaine, cocamidopropyl
phosphatidyl PG-dimonium chloride, and ammonium laureth sulfate may be used

within topical formulations. Suitable preservatives include, but are not limited to,
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i ngredients that increase or enhance the efficacy of
the final product. Liquids are thinner than creans,
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Li quid 15 topical products often contain solvents,
enmul sifiers, noisturizers, enollients, fragrances

dw@gmmb& ftch awé@&mwbpw,@omgaréb% SoHq fiSjéh benzoic acid, and
i ﬁgﬁ?fjdeﬁ?&e ak hx%l ag %ﬁm????%l fhbili 61[1] E& eanhggd%tg sﬁ&l? ¥s Q/fltamln E,

produc e enu I ers
t @cmlmalasécﬁbawhaiorma acidrsmt lpd@yl kgulﬂatar Suitaitle hioidtirédrs inolude, but
ionic enulsifiers cetea@¥ al cohol i

Ic . .
effi§l B9tf jiwpted |tpk@cta6|'cv&<9 g ey dregy a?1§§, gtﬁgr salts, glycerin,

F’E{% #ﬁ% At @ﬁl{ Efgb 112s ieah6hifRnkdnclude lanolin alcohol,
g?ar et |8 cet ear et céoh PEG 1010nst Ielg}la? eano Hg] aieono
glapobm,y lanslma atesitvetiveSy |ch<dbstteroi/ [ peﬁmﬂatum, asfjsteatyil nepopgeaisite and

i ncl ude I|n1t tive coll ai

R ik ST Fbrehe R it iRy PLb e B dum e o, FD&C
XRRY RN 40 léﬁﬂi FIREO 8% 1M 4. ugn Ot %ltdbiéaécﬂitlcﬁiai 1n%?edlents that may
m crocrystalline wax, beeswax, paraff and I

phé mictusleé a topicpd Ifomﬂ¢m in¢logde, rbayalz aobbmitgd e dbrlaylvcsn @bsorbents,

iti,on of el |l ing.agent such. th
cott-i19Re 2eahyre LB Bl S JER TRuS FLPE SRy B e, witeh
PRAAH Ut oD adBBherbil ix@ps i€t Sih GR| dhdh@8Ble extract), binders/excipients,
hydr oxypr opyl cel I ul ose, hydroxypropylnethylcellulose
chvitsiner agentamebelating dageglsy cjit hiopming: @geidy capdiioning agents,
aﬁﬁqg@]?&n%@ faélfé'?A%Jgg%hgbgﬁ a u%te&ognd ﬂrg@eétg to, nonionic,

errc surfactan S. For

| th 30 | ,
bol ySof Bat e %ayglgiasﬂa 3‘34641"" FE o afemttion of a gel s
PRV ISRy %@ﬂlesb aﬁqrmj dﬂ)/3d:)EsléprcﬁﬁP %moﬁsl/@aes (9M9%); propylene

cocam bet ai ne, cocam dO rop

pEky§®1h@t1|‘VdMan¢@0biSmhat%$ﬁ B 1 e cxamplt itable topical vehicle
f gﬁ@lrﬂm{rm%lgtlilon éist S {ry is bget% a(:fgohoy\glt P% srte%?%%%é)hol (t()) .5%; (Puatermum

I ons. reserv

nee (lLioed)i @ﬁbptyﬂane gelgcdmzm@e/mmzss RETFUSRN08/08) dei®lized water
antim crobials such as ar aben, propyl paraben

s 61041390)5 878 hy dreparbpie p@@ﬂéﬂm é‘h 0%). ofs HePeEFE AT @S Draweight. |

as physical stabilizers and antioxidants such as

vi t am AyBical modiisuah debizoyar &ypiest eppesiderisdnelide pprijpgtion using

gal | Sui.t apl e nnlst ri.zer 0

P s B R0 TR R B PR P o o B Rl v, sk

t be bfusﬁabﬁréym@(ﬁﬁﬁfdﬁﬂg mist ARl %ﬂ&"o@h)ﬁ@ﬁdymg@ﬁdropper application;

butyl ene g Suitable enollients include |anolin

aPRIEHbng; “@v 614q¢fﬂﬁﬂﬁblln derivatives, cholesterol,

petrolatum isostearyl neopentanoate and m ner a

oi l's. &phaaba@ufmdg‘«pmo@@oamydm roerar¢ches asferilebpiectshle aqueous

not imted t ED&C Yel
HePoF b srEohaaThT SRy B i Mg on e

i Klé}hdd edd aoheptedn hydrvhatitign Uel’mkp@ﬁed btitlisedl@ed it the vehicle.

limted to, abrasives, absorbents, 10 antl-caqug

adbsh 8, CORMOPiLIDB ARMN§e Sorartlated aaeqrdingfoi e dgenpsart using suitable

aﬁfs{aér@x%,%%m@@ a%ents ‘%&/%P suspending agents such as those mentioned above.

Among the acceptable vehicles and solvents that may be employed are water, 1,3-
butanediol, Ringer's solution and isotonic sodium chloride solution. In addition,
sterile, fixed oils may be employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed, including synthetic mono- or

diglycerides. In addition, fatty acids such as oleic acid find use in the preparation of
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hazel , al cohol and herbal extracts such as chanonmle
extract), binders/excipients, buffering agents,
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agents, propellants, opacifying agents, pH adjusters
and pr tectants. An exanple of a sui t abl e topical .
v &Hsdible eqgppasgromsy and; %uv&ptsasuﬁlé ps jacal aq_egthetlcs preservatives and/or

hlégf %’%Hﬁé'cﬁ?%ﬂ%&?@ecﬁ&tﬂe@em&Q/ 30 i sopropyl

propyl ene glycol (5. 1@6 and

rglpiyig?g 1%&(&11 Fon{?}?sdfbnns m?% nsgabgef goa giaé;[n da & sué)gpwones (e.g.,
alferofeetal édmikﬁ@tyatlsﬁ)?asyéh abrapdEdtions bah %e ﬁdp&r@d iy Uixifg2the drug
(1 0@@ propylene gl ycol (2. O@@ Et hanol 95 PG-3
( Bithgstablggioprimiatingmycarent fu i0%did. at prdinasy dreresptyiss but liquid
p I S

ToEREePl nheritifl oS R0l Bl 3y Whe HELAN0 gifthse the drg
| Saltalde exagipibnts addlale, fo8 eRgnpleh@cba baedrand ppReihgRhe glycols.
usi ng a physical applicator such as a cloth, tissue,
swab,  olfpsitidhs F6iUsdhalFh atybially | dagl bléjlpi‘@wﬂ@ds tn the form of a
aerosol or foan1spra ing); dropper application;
s pPIARL isHgRension o wEU sawuthat Pl ﬁ@g adml%ﬁ@rﬁdr@& auky pawder or in the
C%’prgf gﬂ g%oﬂﬁ){ls{%g a%o%@ﬁt?oqlaﬁéroﬁeﬁe{n% r(<L: d'ic@ﬂlo%&thhgér?) ethane or
agueous or Ol &agi nous sus he Co g}
ptishiaefludremeibane)dependi ng on the vehlcle and
concentration used, can either be suspended or
di ssol paginiaedthal vc@hipalsl@ions JHgh R’ FOMPAsEdi AR MRAsbeat a pre-
formul at ed according to the known art using suitable
d defeaniopd gate. m@tﬁamﬁglealgsemie@seamy be ashigyeh domgxamglantvip sublingual

s 0 n cecept
% eg&aﬁd sdlven %?%gg ﬁgynB@ﬂgﬁ%|%§§dga§§ym§$!Qhe active

11@réﬁi’erﬁ@b are@billy atdortgdrvis tiseoblubd @essal’ddinderothe ibigzue rather than
sodiumchl oride solution. In addition, sterile, fixed

o fasthpdjecsiévetipathy Eantsalled relspsrelormplationssendpmpilations such as a
n‘%}sﬁf@ tabR% 0} agl ed ﬁUfepﬁﬁE sIBR% aR4RF qel&#sxx%g:agé[ bt dBYe tngredlent(s)

oye I nc ng synthetic nono- gl ycerid
| folbckdng |adm1m&mﬂqn) anaydﬂoes adhindgerodl eby; faci ckafmipled argle rectal or

| gﬁl;cgéﬁ : epar o Orc])n1O (];ﬁt@f pxgr)gé%@goolgrﬁs/ gigr?ggtgwg I, geperal, a controlled

a?éléh‘é@%x%uﬁé&% &ﬁnﬂr%@b 28R &/t %§atm%rtﬁ§tedé1%1s'd{§§tegratmn and
and/or buffering agents can be dissolved in'the

vebdogphton iRhthe rgastexittiestadal (tmﬁp(@s |1mptan@t1na;slta) gl thereby provides a

| d
S Cofien s SRERRH BB oukf rantecsaiiigh” ShEpearsgirolied-

MielédRE fhieulstidiOis ® sidtdiRe@redddisd IOMAIIARVY; ik FWHi@E hiNRast one active
excipient that is solid at ordinary tenperatures but

| ingeddendt ist pentinmensdy ueéqaﬁ@r avelr @ REdody qfl tltnﬁe Plefapeenstant rate.
n?tetfeﬂagl t Hl% &gf hél% c z?gg%? er%fe%fedhgt s% Iéi{r Elg)lng (e.g., plasma)

excl cocCco a
pod)rwehﬂilaeticﬁ!l@ ar@ nyiithised vﬁﬂﬂfpﬂﬁd thetapsufi© fanlge,h‘aitaiejlm toxic levels,

t %\eércg |I>|er¥odcgp ’[ll‘tr)l% tﬁarltol\s”a? ?e%stl 2 htoE]?s ];)?erfé?ablfy a? least 8 hours, and more
preferably at least 12 hours. Such formulations may generally be prepared using well
known technology and administered by, for example, oral, rectal or subcutaneous
implantation, or by implantation at the desired target site. Carriers for use within such
formulations are biocompatible, and may also be biodegradable; preferably the

formulation provides a relatively constant level of modulator release. The amount of

modulator contained within a sustained release formulation depends upon, for
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sol ution, suspension or enulsion that can be
adm ni stered as a dry powder or in the 10 formof an

W@e00092d6231si ng a conventi onal propellant (e.g.PCT/US2008/072760
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di chl orodi fl uor onet hane or trichl orofl uoronet hane).
Phar maceuti cal conpositions may be formyl ated for

r KRB, Hhe Hiepplempfutaion Hegrafsend eYReSted BB release and the
glaﬁéé'Sfﬂi{E)éoﬁ’cﬁm?xlﬁH t?th?é%t d@pr&%am! €. via sublingual

nistration mnistration by nDuth in such
a way t ctlv N ent
absor be nttro cﬁ}e‘i‘ %\g/ ashig equl}’ érgbl%lﬁg X ac 196 gnr%%q,]eent(s) with

t fa&ﬁatrl\tl rﬁatbﬁﬂ tﬂatgﬁ;élf Ia‘lk@rstrélaﬁie) rateQﬁdeerhﬂoﬁgh lth%] @A a controlled-
formul ati ons & e., formul ati ons such as a capsul e,
t dBFese Conting AT heiralease &ate cambe ¥rissusiEmethode sl known in the art,

ghcﬁﬁlcﬁﬁ% ?%2 tvlagj imé' fhe tH é%p%rﬁ%osnfugi % aﬁlgg (b%(alter ng the amount

mnis m ni stere
oroalmanhexcéfzdddition ﬁtﬁlanmt:aﬂem coatipkafel atdhﬂhng ﬁ)ddlﬁx)nal ingredients,

i npl.antation at target site. general, a
o SHE! & I]%&S@z@%}éﬂ@&ége% r(i%l%?f% ?Pec sion. parfigle pizg or particle
angdir ofGRa kg, taﬁég gg@bﬁﬂﬁlgddn%' JMrfde }a%:s?@e\@zﬂg through the coating.

absorption in roi ntesti nal

i Nifflecamycaini oh nmdméx)oramitantedrwbbanm msltadmi aleaskef(aymﬁitlon depends
actlon or a susta ct.ion.over. a | onger .period. e
F Soetobt ettt Heaneief ShadMigi iR 8n e s ol Aiplattifon), the
S ik ah A RHpE R EARRLHEPE M AL Y tHehait ©b iRt cdnBARDM 18R treated or
active ingredient is continuously released over a
pexdvsdtedf tine at a constant rate. 25 Preferably, the
therapeutic agent is released at such a rate that

bl ood (Ihegmatrigl mstemd], wharhciésetfr mby onsnagr ot reeiviet aatorgblled-release

W\ﬂtéllgcl ign,glg ?gie%%a & rteyulg?lgt%p{a'lég sgp%qt%sl tggg%%&tlﬁéﬁ 1§r|1t?\5engf example,
Praefife 3&?:'13757 ﬁfatérfﬁﬁ%ﬁclﬁ ash %Wc@vyl ashodRfLe oP rg‘?)fc%fﬂ k&lévteeﬁfﬁte may be

| east 12 hours. Such fornul ations may generally be
pleer;pétr}@d ugictige wegrediekifvinay éxhenshigsd amﬁn a@trinimsatested gprior to

b I or ectal .or. subcut us 30

orPac e Bro Bty Bl o R RNER: Podt edpiop. ective
Siih@ediGA(d) ingdySbedf Wateds the birifite D @Ij)artfcw ndld, Oerémiicrosphere,
bi oconpati bl e, and may al so_be bi ode abl e;

proead prpeliet thas compripas the Msirip Fretarigbs acbr eqating wstyybe achieved by
C%gﬁ# ﬁ%nél%n;{ ogucg%g lglya&?srol\"u? Se?ctlvg r%%{@ﬁ{@s i? fWater or other

a or co aine hin a's al ne

f auitablakoloentdededpes/ing 0 Optibadlly, 4dd1’tdﬁleﬂ Gﬁ@é&%ﬁt@&'ﬂe added prior to
PCT/ US2008/ 072760 . exanpl e, the SIt%» |nplantat|on
t 158240 € Gan'd AKiplehinging &é the "f“‘éWe dRSTPEPEeR éo Aiompik material or to

Q%H&r‘r gﬁo ofullEn g Ofele trﬁaﬁﬂ ?bﬁm ehlgAt %@e rz?‘lﬂ%?fe?%gent prior to

re ease nay eved |n|ng
aeppha@tion gmfedomﬂkedarelm%hcomngnt Mulhpdat araltail ntayit units may, if

itself alters release rate.a 0 r h the use of a
éi%flfeélr ﬁ%ancagsql%tl:‘gg’s%en&@éet tnhﬁgi H‘{?éageef Egse rate can be
vari ed using nethods well known in the art |nclu

(a) valyiCAAlR kEhoRinagake e<coproleshisiant isqehisie &59»1%&6 use of a
(RYn@oier kg Jb%uﬁ‘g&% ty coating that permits release of active ingredient(s) at

a controlled rate in aqueous medium). The controlled release coating should be a
strong, continuous film that is smooth, capable of supporting pigments and other
additives, non-toxic, inert and tack-free. Coatings that regulate release of the
modulator include pH-independent coatings, pH-dependent coatings (which may be

used to release modulator in the stomach) and enteric coatings (which allow the
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or manner of addition of plasticizer in a coating, (c)
i ncludi ng addi tional ingredients, such as

w0 200easw2hodi fyi ng agents, (d) altering the  PCT/US2008/072760
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conposi tion, particle size or particle shape of the

matri x, ;and (e) providing one or nore passageways
t hergirdtionte resssintashthraughThe stemsgh @n@fnt@rﬁmmﬂomtestme where the
¢ %Hétﬁi&ncﬁgggwg% 'Ah@ 11 c%%’?e&fﬁ 41 g?sL %ﬂ?ye he B gy)l a kN%.P be apparent that

ad:mlﬁpls teoatirige mna(\,ebegemplbb&l 66 & etoOefllolele@@é af h pogtiontdi@he dose in
2}16 and expected duration of release and the nature

& flemaghand paertien Bether alangdhe gastiaigeimapgractihdior example, a

f
TR, (AL b WD pLESLIcRH s TRk SEINE ot
rmd:leersedilm theatonsachpohils thelremaintieve dctige ﬁrgr@mm(t(s) in tEe natrix core

| e del ay material such as glycer

ronSeEite gyoﬁlh © ek Wat@gs%@alﬁeé?aée% & ?{lzfy&i tract. pH
AgkpafRehtn 8b&eHR NchldeMB¥r DE&GHID! BRGIaW (BINIBLY iaetate phthalate,
material prior to formation of the dosage form (e.qg:
a pobivingd hcetand phthalatel inpdrgxymwopylmetigttietlilosg plahalatv,emethacryhc acid

%redl epré?%mrﬁa%e be coated on the surface of a

&t EP8Y D-sphere, nicrosphere, 20 bead or
peIIet that .conpri.ses the matrix ter . Such
coat i n§® %@rﬁg%fiﬂn@wédthsyoa%ﬁé@ hp ifrEggial. guedprably used

asn by dhdas \éff@&n]:eh?o agdv, Vel REUREHEYF () | élhii\?ta%'émorfollowmg
ot her suitable solvent and spraying. Opti
addminigragioni ngheublenhydmpkotaddedicprisoindwle aligt mquuloses (e g,

e e
g‘rﬁéaé"'a?él 4 heiRacsnat gdd ?BI o @ﬁ‘lﬁéﬂyﬁé agent a&fyh@f acid and

cation o control el eaSe coat ng.
l\/metthq.@rﬁlcc @aide dopralymiexs, uniethyl rrag,ethaptylat@l esomodyinerpe ethoxy ethyl

ted t
RPNk oat RaRBUC " Sl Faotits | BB EBRETRA Uil sppotymer,
t prky(kgbth?h enéthgerlhted poBatiyRinhigel LeIneRse @edhirite copolymers,
., a coating that permts rel ease of active
i ﬁ@ﬂwﬂ@htnqeél}a%x atea?O@@ﬁ/me@ paln(methacrylie amd @plyglride) and glycidyl

"ﬁ%‘tﬁé@ylatgh:%})glglﬂfegsg nlﬁdm )ﬁﬁlﬂ%@%? th& %Ileﬁ(gngggfg%ﬂq%Qgﬁaﬁvg gqueous

trong,” conttndous snoot
s dp;pemstom g)fpetgpiealhﬂo @nthchideefor askanpley AQUACOA T (ﬁMC Corp.,

i nert ck-fre ulae rel ease o

tﬁgl fé} ap%é%&%?@u@fgﬂr&@w ICoalVEffgRoint, PA), ooth of
p'ﬁif‘h‘ij&p@iﬁdﬁéﬂa }? ﬂonﬁié s fa@J] E%Ydlgg to YRE %ah@faf:t%l('e\?ﬁﬁﬁ tructions.
nodul ator in e stonmac enteric coatl ngs |c?1

aRleprgsentagive4geryife @0@@1@@3@2@@@@‘ US20p8/ 02 ¥alous EUDRAGIT®

f t t h t h
| PR hATEgh PRATBLE BT AE P e ko PG dt-edoriuy or in
aﬁ&nbﬂlﬁtl&i)ﬂé;%ﬂ&%g ¥hABSEDEetle ¥ phdtHle b&@&r)dmg' th tMé fnhndBcturer's

apparent that nultiple coatings may be employed

( &sguctiang. al | ow rel ease of a portion of the dose in

the stomach and a portion further along the

gast r oilht @hysiced |propeatids)of deatingsxthatpdaaprase an aqueous dispersion of a

hydrophobic material may be improved by the addition or one or more plasticizers.
Suitable plasticizers for alkyl celluloses include, for example, dibutyl sebacate,
diethyl phthalate, triethyl citrate, tributyl citrate and triacetin. Suitable plasticizers for

acrylic polymers include, for example, citric acid esters such as triethyl citrate and
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5 portion of active ingredient(s) may be coated over
an enteric coating, and thereby released in the
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in the matrix core is protected by the enteric

coating and rel eased further down the G tract. pH
dépendetitraico skihuiygs Phihelaisd rolestylawaaiyrels. sinplylcae  glycol, diethyl
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nation depen ng’on’ desired
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mers include, for_ex anple, citric acid esters su

ch
a§ 3&? D86:n1,437:400at &44Rd96:46-4%> P80 82R8¥B 6,524,615, 6.838,004;
Pﬁéﬁ?%&%%ﬁgfg@% 92? ok . Uefxﬁ\él6 G113t EachUrQitiot ; i herer incorporated

al at’e,” pol yét hylrene éo §, propylene g
dbptdfg/dencquﬂot htalcatleng ofigke qxrepardtloamﬂ ct)mtrcﬂledtrd:laase dosage forms.
Control l ed-rel ease coatings are generally applied

usi ng Boadaetdn etogether with the above modes of administration, a compound
provided herein may be conveniently added to food or drinking water (e.g., for
administration to non-human animals including companion animals (such as dogs and
cats) and livestock). Animal feed and drinking water compositions may be
formulated so that the animal takes in an appropriate quantity of the composition
along with its diet. It may also be convenient to present the composition as a premix

for addition to feed or drinking water.
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techni ques, such as by spraying in the formof an
aqueous dispersion. |If desired, the 5 coating may
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active ingredient. Pores and channels nay be generated

by wel | known nethods, including the addition of

or gani €o8PounRdy Farsicaerply adnglistergd in jastherapaicylby effective amount.

e . e M.t C [ [ .

CHBELE iy SRE0 e B P Byl Kb o by weight o
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pol yvi rﬁ’ll p# u(%llthqog %Vangg%(aie%?ttﬁ%tl %gg beO)ébngi)ned with the carrier
wat er - sol'ubl'e pol'ydextroSe, saccharides an

pelaysRiChairbdes aditklaldsalge uiittwll vaspliésending, for example, upon the
Alternatively, or in addition, a controlled rel ease

c Balish oo tieaterly dle padicglar mpde ofy admigisiatiophjagf #ryy other co-

b . ‘ ' . :
pEEAIRE By, PRGBS HR ARebl1§ Wy HEE LGN o Fok10 g 1o
4 2688 ,5864g df ac83¢ BYredanrd. ®phirkib] 6sAges may be established using routine
Cont.rol | ed-rel ease may al so be .achi eved t hrough the

udstips: aPﬁQF&“&@Wﬁ%T ahfe dyrtisknoygi ipdhe ¥bnyent i onal

technol ogy (see, e.g., US Patent No. 4,668, 232). . -
Fur t hePhaeaspiitics] ofomnesiions | way r b¢ ekaskagedr den dteating | conditions

a geele) 0 e fou ' :
D pERERIBEES H0GhGYat Ph 0% Ryt BhafE R Ggedderation
4 06 16h&7 @pnditi684d&sthbedd hérkin)04 9PackaQH , phafinacbu@b, &fpositions
> el by igclugt §1 8 chmginer heldn egopharmastal paimposition that comprises
5 . i . ; (1 . , , %

2ob B o S0y o 13 A 458 g or
6 pddkagd dGertpindlicatin® Bat Ghed@htOBEE cBnHRa]oBlS to B¢ 838] MP4reating a
6, 905,.709; 6, 922, %%& 6, 923, 93@; .and g 91t1, 17; each

oF ORI WhTPROTBIEADY AN EGTRIBT ROEY BN ByIOF B#Ence for
igig;eachin of the preparation of controlled rel ease
dOsHGEPPOFYSE In addition to or together with the

above nodes of adm njstration, a conpound (Provided..
her ei nPAXy resepton mpdniatais pipvided dgrein iy bg used @raltek hettyity and/or

(€. Gpavt Or 1 ni.st.rati-on hun: i.mal oy
SRR R DGO S DR Y. i
anéttdin ¥gRtRCKIX,; Ridpiad antapedisantaydisd et n@ inkétiethe binding of ligand
conpositiogns may be 30 forrmul ated so that the aninmal

t ARUUStitp PRC IppsipEsrin atlee Quantivey lorengral serbpBsihpdypomprise the

a | I Bk, y S Ixen
a0k B15% Lo A0 e ATk gt
f pedvided leréinkinnihe wadsence @lf71i340d 10 @gHARBGBARition and under conditions

PCI/ US2008/ 07276Q . npoynds ar.e ral
et 5t SRR for bieiey Bt Feeit iy SR adeeplie: g yhpdulator(s) are
Poef@diyepkesors hEMc6ndagaforAthet Ruffi@dif o hR&PHE 8EpRimediated
ki'l ogram of body wei ght per
signal transduction (using an assay provided in Example 7). The P2X; receptor may
be present in solution or suspension (e.g, in an isolated membrane or cell
preparation), or in a cultured or isolated cell. Within certain embodiments, the P2X5

receptor is expressed by a cell that is present in a patient, and the aqueous solution is a

body fluid. Preferably, one or more modulators are administered to an animal in an
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day (e.g., ranging fromabout 0.001 ng to about 50 ngy
per kil ogram of body wei ght per day), with oral doses

w@emenzdoky bei ng about 5-20 fold higher than PCT/US2008/072760
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i ntravenous 5 doses (e.g., ranging fromO0.01 to 40 ng

per kil ogram of body weight per day). The anmpunt of
adfoyat §uep thag ithermodHater iwayessat BigrBeaseenapady fuid of the animal at a

Wﬁ:[él'rép%ﬁtlc e?fecgiresc&l%?xﬁfa?% Ql?at?s bt &%r&m@%? e‘pﬁs¥rﬂ)§rflcromolar or

var
bédsrgd tmemtr&ﬂhr drheSsp ar i |rﬁ1k1fcmnolmrod1ele®s‘ Edmxmqﬂes afutlo bompounds

and her co- adm nister ugs. Dos e nits
a}éﬁyﬁﬂ&}ﬂ%ﬁ’ﬁ? gt Béb@@@wﬂrﬁﬁﬁvm gfrse}%te 45 ghilos desselbpui0 me/ke
5@9@@91' g t%?éﬂeﬁé@lg‘ 1BGBA £ Bo/ic Rl FRdonfl ﬁ&%‘c%s efs?& 1 mg/kg.

estad using routine testing, ana pr oc€

22%02 3 gﬁ;sr&wg%{)\gqé%éﬁlgc%{ageg{h%} f? @ﬁéﬂ&%ﬁe@ﬁé reducing,

r eslhamsPng, fd@e;ﬂaﬁ(lct[x%ﬁéﬂtaﬁd/oﬁﬁdkﬂ@ﬂ; Is@‘fh ésﬁ‘mlnal-tmisducmg activity
i nfl ammat i on, neurodegeneration or other conditi

dé88&r FAEYTHEEPeiRnCepa SReAEAd WA HEAE e pehieved by contacting a P2X
c

porTafRk @y BRE A Mt Glethindt hn @ufiH BHWRled herein under
atohdais szmntteblerrfdmlbmdmg odishechms dulfoed) tvethe lresl:epmd (Thée modulator(s)
instructi abeling or, a. pa e |n rt

i A ggﬁr’rﬂg' PIf: ‘fntt #Hed (98?1‘%%??\‘8‘&1 E}éﬁtrﬁ%ﬁ ffkcé%t i'e g E?r B)@X7 receptor-
usiRdidtQr s@ﬁﬁaﬁ“ddggu@lonca‘%mgs&ﬂl&@ h&&HO n?l'lé’ ?ecE}S’coP %?% be_present in
receptor nodulation in the patient. 8
onduthe oe pnsocnsmd dh atcolftsreprcmvascd@dd heh‘t ererpam% be nus edll within a

to aI activ activ P2X7.r
| R SFolEmine Yof Rl Pl of B Gy Rl GT Bitfuion o
WeighhINtrakdRicindl ALtiRe a4y be RRgehsddebe Rfeﬂi:tl AGIRcE bR dERYum ion
be used to inhibit the binding of |igan agoni st to

PeXrucaep o ﬁeffsrxﬂdtt@ @s gplcjum wobdization gefwr)al Modwation of signal
ML §1n%osz (r gyggilter%lgt%%bg Ca%gésg 4 Ib? Qie‘rf‘e&l? %étan alteéqonon of a

receptor Wlt

psympt@ﬁﬁ (der ehin, 011 mflamenabioas en aepa@fenﬂ b@an trehtdd agitte 01S or more
sol utjon and, under .conditions otherw se suitable for

b k&”éP“WH@ diegdmd to P2X7 receptor. The

nmodul ator(s) are generally present at a concentration

that i §2&afr¢depion moctwt@(s)mmwﬂ@d?herémememrefﬁwlmcmmstered toa
S uet ion USI ass |
E?gtnne%lt éé .) . nlg% A eo%%c%ﬂy i Xrg é{rg ! gfsj \évﬁt n %t least one body

s fluid ofahe ainGUsAROSIod0lalifg §2X; reraepmr slgmlaltaﬁgﬂm@fcﬁﬁiey.
or cell 30 preparation), or in a cultured or isolated

cel . ¥kt hplréséiﬁrin%ﬁho%n%%e&reﬁbsldeg h@efB3dy fof ec?e%ﬁh%’rconditions

Is expressed by a cell that is present in a patien
aispeReveigUEsUseeptartmetulationg Wﬁbwm Pertekt 0|ﬁrt1@.ff eesent invention,

one re nodul ators_ar gf?n1n|st d to ni mal
R 284 Bogel udess U O oR T ety Uil dhy Smptomatic
s tefintehf teithéreoMmidulh &fa® beipsoiyRRHOT. d. Nbedbre tRASHseOSsymptoms, in
bo%y fluid of the animal at a |, .
er to prevent, delay or reduce the severity of symptoms) or therapeutic (i.e., after
the onset of symptoms, in order to reduce the severity and/or duration of symptoms).
A condition is "responsive to P2X; receptor modulation" if it is characterized by
inappropriate activity of a P2X; receptor, regardless of the amount of P2X; agonist
present locally, and/or if modulation of P2X; receptor activity results in alleviation of

the condition or a symptom thereof. Such conditions include, for example, pain,

inflammation, cardiovascular disorders, ocular disorders, neurodegenerative disorders
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therapeutically effective concentration that is 20
m cronol ar or less, 10 mcronolar or less, 5
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exanpl e, such conpounds nay be adm nistered at a
therapeutically effective dose that is |ess than 20
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géMfal |y present at a concentration that is

sufficient to alter P2X7 receptor- nedi ated signal
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MRichors TRILAiAE QRS a@ﬁ@'g} dedndep&iifie 0391%95’121’?87 efBoSBd Othe age, body
nmodul at or (s) provid herein are preferab

amght, geaerel h@abtha sexp didteline ©O€ a@mlmsirﬂtmm@)lteowfaﬂdnyn@tratmn and

re f wt ast ne baqd
£ PR TorXrna, ) SRR a0t eSS0t SRS gifflar discas
su@mgmhg aeshiC ROg@ktdl Vihk Yuse Di€hdheSiaim doseedfi@ent to provide
furt her provides nethods for treating conditions

r ekerdivs i therapy isppixferied e efptisntsppeu enardly, benamitaredpfer therapeutic
C r n of}

?ﬂ %%ne%% &s[e}%cglﬁgigglsérs lvgt\é?lﬁgug Sletgrslééuftegﬁ? tf&r {He condition being
t tregitdrenpreadiledsynpt omatic treatnment, eit her of whi ch
may be prophylactic (i.e., before the onset of

Synpt oRBin thit may $ertrdadPise the, mE@lI&YrsOprotR8d Gereih éhcludes, for
severi ty of synptons) or therapeutic (i.e,, after the

ofsEplef agytaptcbranic,i mflammestonye neld mewroppibics waisy i t ppecific pain

aﬂl%c%flog%g‘f ftn oy B%@&XJ‘ESI & o%bed l@lﬁqg qgc'l&dp?ﬁl?t a§ef‘ not limited to, pain

responsi ve rece I on

chabaaﬁeer Wzt d oftyoadthritis app rb@nhadid  adliditi; t yardfis andaza@thlc pain
receptor, regardless of the anount of €2X7 agoni st

prlEsrnes Gueh RS/ PoiThGTRSFiC mEunBtiy | tHESTBIRa Pe@?‘%?a Fleg pyyBypathetic
SSTRhY (AR *nbllofHhET (PR, Tar] JFafORS, 'AQ0nIgR. o
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dimsyg a%gl% pzﬁgursgnc?rgrengs? ' aI\/II -rela elds orge%%pséthyfngIV or AIDS-related
neuropathy, and chemotherapy-induced and other iatrogenic neuropathies); visceral
pain, (such as that associated with gastroesophageal reflux disease (GERD), irritable

bowel syndrome, inflammatory bowel disease, pancreatitis, intestinal gas,

gynecological disorders (e.g., menstrual pain, dysmenorrhoea, pain associated with
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fibrosis and rhinitis, including allergic rhinitis,
such, . as_seasonal an perennial rhinitis, and o )
n6Ysigis] Bpgi paiphelipricselvie ippite $hrpnis pnstitis, padempigiosis, heart pain
c Lt ri Nyl i c
RIS RSN e el B PU e, denurs
C paihenérae kdwatpathapeinkeantias frabl peivddntahdikéBe,antd. pain due to dental
Patients may include hunmans, donesticated coppani on
afigelYs IgHINg Vestavk andi PPstuBeRlEs Pa)gdsedachede g, headaches
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pdisnrders Sp.ggl senvos entrdpaent apidd| yachealc pbeguef SHaddionse amputation,
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caslitiat inetroansd, t h@raigMer (dy, ahodehan@miohéd uAbake diceBacodrachial
under goi ng therapy. In general, the use of the mnpinum
dBswagiss  Penisht nedalgicoy Rericulaler aevialsda.t igdasagpparyggial neuralgia,
p ; e )

PR AR reu g o B B i ok R R Bl Bry neuralgia
v etaadibokr yjoirti heurhlgias uMoatbh's hamalplae wsodlisiyonelreigig occipital

treated or prevente Pain that may be treated usin .
¢ HETHHGUuI56 ST 00 by PUET h SF TP e Be iR pevalgghpilireorbita

AGHtrSloid P PdGan héﬁrﬁlgmﬁaéﬁéé& -r@lﬁf&d%;%ﬁﬁﬁi&kﬂ@ﬂaﬂ pain; central
Specn‘glc pain indications t%at may be treated as

deswypihextdne peinn(ei gncpainl dye lheibran stemotlathiags, tseidticag ang ainkylosing

25 i, at i th .ost thriti . .rh toid
AR T T
as posi:gher petic neural gia, trigem nal neura

lgia, . .
ref | exFUGRGSaPHBE FRAAIRRRSt thapirgn BR isated can aﬁcggéc? Hiprein include

Gehhichad ;ﬁﬁg,r&rﬁ@ﬁﬂg AR bhiRlr @Ry 3h@l drofidl pain (e.g., odontalgia),
neur opat hi ¢ pai h £6

, phantom I mb” pai n, post-nastectony

paimel fuenélpiyedmimen ecute pat jpronienpatkagaindk. gpdpwer back pain), gout,
syndr.one -r.gl at ed eurggath , H.V or AIDS-rel ated . ful”
3 Cﬁ’ié’ﬁ}no%%ﬁlﬂ?, oidal Path YSPIR 5 HHRe deRGd Ot gy on-pain

| aburepRRies, dASPIOPRLIINESYain ¥ §d6Mma] horB@bpic pafit&tll Bsterotopic pain
that associated wi th gastroesophageal reflux disease )
( cEREIpdingrpain abjosiatagdoweh cgyaiemesreottannfeleiradatoossy caneaiessociated

d'bglga(se%," ﬁaﬂa‘ife% 3t \Ivgth Srjonie nctaggetrj, r})aalin 9%1% inflammation) associated with
venom exposure (e.g., due to snake bite, spider bite, or insect sting) and trauma-
associated pain (e.g, post-surgical pain, episiotomy pain, pain from cuts,
musculoskeletal pain, bruises and broken bones, and burn pain, especially primary
hyperalgesia associated therewith). Additional pain conditions that may be treated as

described herein include pain associated with autoimmune diseases or
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gynecol ogi cal disorders (e.g., nenstrual pain,
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pel vic pain, chronic prostitis, endonetriosis, heart
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scar galn henor r hoi dal pai n, dyspepti c pai ns, angina,
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r gl% oBlﬂl o%gl n Se¥n rrh%m'f? P et g{) I%ﬁ ﬁn%gpgrta&ﬁg t Qe?éc%on of
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2 8TWKi shegks werdploxienghfckx Fogilnetiyids g shocky glokts ssha% syndrome,
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disease (NOMID), Hashimoto's thyroiditis, Grave's disease, Addison's disease,
idiopathic thrombocytopaenic purprua, eosinophilic fascitis, hyper-IgE syndrome,
antiphospholipid syndrome, leprosy, Sezary syndrome, paraneoplastic syndromes,

Muckle-Wells syndrome, lichen planus, familial cold autoinflammatory syndrome
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dr ug- | ﬁ@{@@@s% afy dlsogisefﬁ, r $ush g@s ﬁgﬂ}(ﬁ_aj;(ﬁlgﬁ ceiggasgngfroke, cerebral

hemia Qrd?zﬁt ?F%ét G s\‘fer(?sﬁé' gﬁll'lé fiéaf disease, ischemia-
nphysenms,” acute (a Ul respiratory I Stress

S yerp:ebrﬁusnen (BRDShortib moaahin,i and (cengestivé daetcthilaas and

eosi nophilic bronchitis), bronchiectasis, chronic

pul mona@icyilae dsbrdeed duek agiplancaded; (COPD), chronic

pul monary inflammatory disease, silicosis, pul monary

sar coi dRsidogitar d¥drdérs (MBI anetlyda@géﬁﬁﬁioh) Vdukl adGeurodegenerative
pneunonitis and lung fibrosis viral infection,

f @ﬁlghtlomwse@matg@ Wlﬁlampéfeﬁﬁife disprgars, inchuging, dut not limited to,
| r r| IBFr Sg‘%lg?,\ng% ag 1{1} nhsr dltseasé e%_'nll%/gnt%{f) 1ecC1ta e?eﬂ afc]eg 51s %ntmgtons

datsemdep fG’I@ﬁﬂzfeﬂc&Jak@H tdmla@ Sctéh%ﬁsl With Ip@mpmogiés traumatlc brain
penphi goi d, scl eroderma, nyasthenla raV|s aut oi nmrune

héfﬁﬂeryt SRINGIN Ford hinswio c PeBpEHINg. s caicbl  amslaids pugiepaghy, and
F%{g) 1s( agpﬂ)?p%ﬁo%'n t esgmg}eo %5&5 pﬁﬁﬂtgﬂé gém%ﬁg and other

nary’h age), tissue gra " rej ect
hydpmydmahﬁgrgjndﬁtmc&n @febrdlr atlhsmbeiafcoeﬂ oaagnmhms, temporal arteritis;

aIIo af t re ection, anpsplant toxicity
?‘%‘B‘@ﬁn gavise &@P@SMC@@W SERFAl o PERErdlppzkous system

Z?Gﬂnﬁﬁ@itfoﬁk tIrSmERQEK:,  hfetiGusS BP GtchRARE rﬁ?rocesses the modulators

zhei mer's di sease, inflammtion associated with
s puetidedthensn nlayradsoi hu:J used/ fo ywoEmeuroregeneration;

Centrally-mediated neuropsychiatric disorders, such as depression, depression
mania, bipolar disease, anxiety, schizophrenia, eating disorders, sleep disorders and

cognition disorders; and
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contact of blood with artificial surfaces as occurs,

f eerneadaniurys corhgal segrrimgt anecidispovleerationi r cul at i on of
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SUBIB CI alf ?lh&%plyt mafﬂﬁ rﬂr&%@x{t @iséérﬁﬁu&ﬁvﬂeﬁggﬁswe toI 1820)87 receptor

arti i nes, transfusion tubing,
s nmdagmon bags pomilﬁmapmvmgl min pidadrehBepiatoryg cempentaits). Such

i.ke St|I further conditions that be . .

Bl or g e CXUBNE LG s e (E i loais gpigimmune
1 5659@155% QRUERE Y Bavdh® %fﬁ%ﬁﬁato@ué&nﬁﬁleﬁtaﬁlgluﬁﬂﬁs 6 At limited to,
di sease, stroke, cerebral ischema, mnyocard

| aftbmf@& i (mpecmllyernhsmhetpulsu srthrltmhempuamar@roum'sed§ea,1$e lupus

per f ysion I agrtic aneur an
Rtk ot B g ot isohE PAE R "B nyperacute
glréjétﬁﬁﬁﬁ),f B ahtQDbGahs. dDheF dRh Tofditifns include trauma (e g, injury to
neur odegenerati on), such as neurodegenerative 20

c&ﬁdh‘taﬁcmsﬁpti@é oedatcaglion el prrelypeesiulas diessiinsbeariains infectious

| gg ng, but not limted to, Al zheiner's disease,
Parﬁl nson's di sease, anyot rophic | ateral sclerosis,
Hunti n di,seas

oh
Germent T el 65 G ELRH Gy i g, o @ patien

SBIoﬁQ'wi@l@ laCsel b EérapRetid @géxﬁqa@, eifiiedlc MAYroindi-inflammatory
angi opat hy, and encephalitis; epilepsy and seizure

dﬁg@sﬁbeﬂbe medulatpr encé steond herangiicoadeat Mg be present in the same

rgr}alcg‘ﬁ}cap% n%om 1 linef S% gﬁ)ﬁlﬂ’us‘cgrteg ?#%?a‘%él? iQ § tl?er order. Anti-

or a
n&iﬁl&ﬁ&ﬁﬁt@@ dgsits ,mcaﬁwb Cieﬂtelxaﬂnpﬁn leﬂ%EdI‘@ﬁ@lr allm irﬂammaaory drugs

S)(llgéAIDs) non-specific and cyclooxygenase-2 (COX-2) specific cyclooxgenase
enzyme inhibitors, gold compounds, corticosteroids, methotrexate, leflunomide,
cyclosporine A, IM gold, minocycline, azathioprine, tumor necrosis factor (TNF)
receptor antagonists, soluble TNF alpha receptor (etanercept), anti-TNF alpha
antibodies (e.g., infliximab and adalimumab), anti-C5 antibodies, interleukin-1 (IL-1)

receptor antagonists (e.g., anakinra or IL-1 trap), IL-18 binding protein, CTLA4-Ig

(e.g., abatacept), anti-human IL-6 receptor monoclonal antibody (e.g., tocilizumab),

54



conplications of malignant, infectious or autoinmune
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et hEERRY st p ottt SHASHE G FilSefl, Pium, and
( By&roxydHoroiihbi t O‘h@ ec188abh NFAIDR! édialsts08NGohPBus®l that inhibit
in a patient). Wthin other aspects, nodul ators

pEpslpeteEehrse éC@Maﬁylzb@em sach \@pmhwnds doetbilereglpeprib and rofecoxib.

f d
(SR et D SALRRRS et LA BIR AR SRR y1G soiom

P 8hlityhie kﬁéhﬁdﬁdd&ﬁﬁ@k@ﬁﬁh @ﬁﬁ}d@ﬂé@ %ﬁ)sals@d&h aslwell as corticosteroids
condi tions include, for exanggﬁg aut oi rmune di sorders

aftrbpat Kertiseie démléﬁthﬁﬁ%éa pdrasolgiipe e dnEsolge PEgginisolone
[ ncludlng, but not limted to,
a?%%rltlsg%%tbggpgﬁﬁ eunat0|d arthrltls)

psori a hn S sus

PEr ¢ astRent e s ﬁ@’% iresRt° e PSR Sfen gapbination
hytResgcatt @endr@llyLsd dRBrivdd dHo8S Podies dnd hﬂa@l{lﬁls oPali@inistration of
such conditions include trauma (e.qg., injury to 20 the

heglérinflanypatar agenisgpn be &ruarofor sramplesiathomorifaciigr's instructions
di e t ag [
ChpSaEcyAGRLIE QORI o1, S oa o P Yoo
patdmernidtratiah @fi@ Mbdhhatar séth ancantiiaflapeiatore agege ﬁésudte ug a,reduction
an ara gesi c.and/qor anti-inflammtory_  agent).

Brecatioihs epreflanmertapetant r%@@ﬁ@ (rBEPdpEs %F@g@ﬁtﬂlc effect
& B A&EIRe 2o tRNAMITR l'ﬂlé @uﬁ%&l@@ﬁf& i@ 'amogflt) MY Sreferably,

a m ni st ered separate er or

i el domapt @lf)anagaﬂarsmlamjf Lage;lt ihoa cemhmahen or comblnatlon treatment

”%ﬂeﬂf’c}dﬁé e!sgaqanaﬁ]et rln_aui(irr]r{ulrrzljl ggrs% a%vi%eéj E}l’J gise manufacturer for administration
of the anti-inflammatory agent without combination administration of a modulator.
More preferably this dosage is less than %, even more preferably less than 2, and
highly preferably, less than %4 of the maximum dose, while most preferably the dose is
less than 10% of the maximum dose advised by the manufacturer for administration
of the anti-inflammatory agent(s) when administered without combination

administration of a modulator. It will be apparent that the dosage amount of
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[ d ) .
BBt ReatticelY hedeBEbls 1S R Belief nofRite pramplegaf narcotic
Cﬁﬁ*ilgékﬁssaﬁﬂclﬁﬁ&n O HMM SAbfeR¥d ategﬁmdmtss alaffahtasi€, Ahaprodine,
well "as corticosteroids such as cortlsone

d@&@ﬁﬁ@ﬁasone em@mhykpredh@gmﬁnm@ﬂn®rednﬁ@bﬂ@ﬁ@ol codeine,

SR B Eag T BISAORRRT IOGRLRNG , prnonta

s ¢ty leaighine at fefAnylt hBéRRY ayé&ogeivatal hydr@soPBei, i Qﬁﬁlethadone
above. Dosages and nethods of adm nistration of 20

allﬁvmeﬂ*qrﬁrmat lsygrphgent lsverphannd, frawdlrﬁo rmeiRErfiIce, Mephadone,
t By a‘r“ljielf(gel)%Br r@'ﬁ{i@ l'iﬁatlﬁ fuﬁ?e tIP?VTc%‘é %'pﬁﬂn Fluid extracts,

Desk Fenc dine nts
cpowierad | @iumadmamiladd apivon ﬂfw aap[mni,uhmmfe of topivam oxycodone,

antl-lnglannator y agent results i redu tion, of the
d G¥HYLPIPNG: hePAFEY LG nPCRRARRIRS y RE g%l e, ea FrRERLIRG lem(’dme
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ppkdreraaditically acceptable salts and hydrates of the foregomg agents

Other examples of narcotic analgesic agents include acetorphine,
acetyldihydrocodeine, acetylmethadol, allylprodine, alphracetylmethadol,
alphameprodine, alphamethadol, benzethidine, benzylmorphine, betacetylmethadol,
betameprodine, betamethadol, betaprodine, clonitazene, codeine methylbromide,

codeine-N-oxide, cyprenorphine, desomorphine, dextromoramide, diampromide,
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ﬁh{%%&%ﬂé*an@%ﬁ—lgﬁ ;%b‘iixh & sugIQ a@ hﬁlg{{éi’pq{l,nﬁara@%?ajng %glma‘#l‘?ptan and

r enor phi ne, anol’,
dﬁamepyhdlhydronnrphlne dlacetylnnrphine,
di hydr ocodei ne, di phenoxyl ate, et hyl nor phi ne,
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I somet hadone, | evonet hor phan, | evorphane,
| SBRIRdRGhe trepsment ofipknonaey diseideieuctas #ilgamdn combination with

one or more beta(2)-adrenergic receptor agonists or leukotriene receptor antagonists
(e.g., agents that inhibits the cysteinyl leukotriene CysLT; receptor). CysLT;

antagonists include montelukast, zafirlukast, and pranlukast.

For retinal neuroprotection and treatment of ocular disorders, P2X; receptor

modulators may be administered to the eye in combination with, for example, one or
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r Moseref aoRgsnhmat m@wﬂﬁm&\ea% Ulilnfaéﬁlﬂtafg% enharice gorsTsigiof ATP

f'&%&%ﬁﬂé 51909!)11[ ah Q@ﬁ%ﬁ%ﬁmﬁ% n?l%Q &%qgt%a?ga%hom%us. Such

or egol n er exanpl s of “narco gesi ¢

aggﬁm mcnnﬂepﬁce axasiply, rabd:lﬂﬁme BDrazepby hgbiytslr lenskinens, receptor

acet yl met hadol , al |l yl praqdi ne pJghracetylnethadl

apm%pﬁﬁawéeotlémhaa@v%déia sBsig@Rshiagenie, and NMDA receptor
%éﬁﬁ gphine, betacetyl nethadol, betaneprodine,

beta adol , betaprodine clonitazene codei ne

ggtsgﬁ)guﬁggle do&%g%{gd n?Z&L gf)éce% er %Yo%{ll%lpogr thth% SWB‘ combination

2@&%@2336 éand?ﬁiﬁ/ &éﬁ?&&%&lﬁl}?ﬁ@ Dﬂ)ls@ebléh& I ety tof A@ministration of

di hydr onor phi ne, di menoxadol , di nephept anol, '

dPHhst ﬁ?léﬂfulﬁe‘ﬂléﬁéms dax Ap Herd g’tﬁtWﬁlP in the manufacturer's

t ’
o tlﬁhﬁma Ry r% ﬁflié; n}g}ﬁ?{e&g@ Z%ejgﬁ Eé éz’reeﬁcee e%n ceﬁtaln embodlments the
et:ﬁmblhlaﬁd)rn ea,dn‘fmllS’eﬁthind iofieg mbdrdatormowipthi onel pr more additional pain

Férg:r gﬁépet hl :}g RS &cg;gg%ﬁlgeggwl evﬁgc{m tﬁgrapeutlc agent required to

ggf&mhéihhﬂé}g&'ﬁ% R ég'mtfup r&%Edg‘é'd?%ne FYoRNLRGt may less than %,

t hyl prom nor phi t hyl sul f onat e,
rrﬂﬁsmhme/:{\l-lcmtﬁm Yimpr dedsi than 1A% oﬁdmemawmhum hegotisted above or

ei onor phi ne, noracynet hadol ,
%@%ﬁﬂg gwﬁ%? t hadone, nor nor phi ne,
norp| panone, .pentazocalne phenadoxone,
phen amg PH hl-ﬁ(a &l CBW@W@HB‘F Fg}x{gﬁpy, %%p‘p%ﬁl n(‘@mposmons as described
pEB&xIerﬁgﬂi A& theP B&hpﬂgla' e o%o&rmﬁ?gﬁgﬁegﬁgggg as described above.

properi propfran, racenoram de, ,
t n repgeini shdhecanﬂodltﬁmls p]lmradéitienali nablicytim dermablheégesic Also

> B At i ooy EE PR isshitice] Riapa@GOnS bimesising, ppe or more

agRIAR IO RAE bk PG RGRL AiBiidrnal 38ddidatiBnd '@éj 2 Othfbe NN iPShe same
described above; NR2B antagonists; bradykinin

aneckgeni s tSuch aprckagedg phinmacagisnat repamtionsngaesdiyt énclude (i) a

aﬁ?llftalgﬁrr léogglggt%}rh?gﬁ%ﬁ{ng%l %@gos%ré%%ﬁga I nesgs at least one modulator
s u9 sleadiitrd Phasihagapi laStSntai@iéC h))IdegO lanpﬂlarﬂlh&‘;ﬂt(ﬁal composition that
pent azoci ne/ nal oxone; neperidine; |evorphanol;

b GBS pii least %}fdﬁ@dtt;mpﬁ%dﬁ@dwartam et -as saifmeft Ealigl :and/or anti-
O%ﬁg&ﬁgﬁf 9@%@[@9? ﬁf)&ﬂl QR @S@ ('gmr)1 %Sﬂﬂ?tgd | 30?3 gaét)ehng ora

oXymor pho er an gesi
Cpackage dpseot) iadieniisd shatsthe hcoa@OQMbﬂé lare aapl&ahxeém simultaneously,

receptor 20 antagoni sts and conpounds that, bind to the
A SRR e pfenbally &Jelrering T PAPYPHRE acieRAiepSesnofeipe to P2X;

A% GHBARGAILIA AN RhEYARBM Tsuch as a condition in which pain and/or

inflammation predominates).

Within separate aspects, the present invention provides a variety of non-
pharmaceutical in vitro and in vivo uses for the modulator compounds provided
herein. For example, such compounds may be labeled and used as probes for the
detection and localization of P2X7 receptor (in samples such as cell preparations or

tissue sections, preparations or fractions thereof). In addition, modulators provided
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Representative anti-m graine agents for use in
conbi nation with a nodul ator provided herein include

WE@SRPoZseAhgoni sts, capsai ci n receptor ant agoni BEBUS2008/072760
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er got am nes and 5-HTl agoni sts, such as sumatri pan,
ngratriptan, zolmatriptan and 25 rjzatriptan, Wthin )
stFleln hat qopyiisg & setalle reastivA SroBP §SUsh 8% Anaty] rapenyl, prtp or azide
b f X i e . t ' :
QRSP T ey B B APl fonthfle] MBHEERIRD of et BAGRY sites. In
madditibetra¢d@)latadr @oeikigd bereacmpy b wgd Ak positioe controls in assays for
| eukotri ene. rece tor,antag%gists (e,%., agents that

i BT SCUREY & stoelANATaCeikGts i Bha Epor TRantdie presequres).  For
Cgdnlle, SR0ANLARILHNS I RS MIBLERALEhH KA bF a variety of well known
zafirlukast, and pranlukast. For retina

néaghoignest (et iradiolahe ed methtamedionodlidesutlaas tdtisms eedeseribed herein),
P2X7 receptor dul at or s y be,adm nistered to

8 pirdaS Rt the DL e PRt ogR RS BB PR receptor
2Q0U1RAOZ s BETikhe 200818, ARHIBR maetepforBfd 80&REribdiy Kuhar in
inhibits ATP rel ease, an agent that enhances )
cernviens 8dnl &f 8ATPof CorrerteProticals ianthaonaeptogygd P8 Fdin Wiley &
i ahl bi 2 iLnflux.into retinal nalion _cells. Sugch

et 2NeR PG e o by B ARG B B S Receptor
ageppiBESproadRBsSAlE itludeeaRMods th@gem B¢ Sised to characterize P2Xy
ect onucl eot i dase agoni sts, Ca+2 chel ati ng agents_and

NKASEPteE Eb BYiBE subjeglfit sigh s Positron gmisgien gy (PHA) imaging or
P46 tar st hi inat i on
t%égg yggﬁégggﬁggg% ]Rég%%gg%ggégghg%%ggv'Dosages and

nmet hods., of. ;admi ni.stration o her i.n.rel.ief

rect cat PSR EpBlh AR Plsre8bl Siae Myl and not by way of
MHifaloh. Ur BhleSs olHesivist Cdpeifisd i 1l rdgemBYHidCEdiners ESH standard
Ref erence. In certain enbodinents, the 10 _conbi nation )
aBAeEdalagrada and arpodeatathow thrtbere perifipasion.  Using routine

? eidgﬁc%ﬁgxlls, @?ei ﬁartiﬁg .aﬁ@ﬁehé) ’S}S‘l?' 2)%2%1(%1%? g a&dif'gxg;ﬂfsgeipg Igm%floyed to

osage each®t herape require
ppoduceothet doaiprpadd proviekd defkin(e. 9., the dosage or one
or both agent may less than 3/4, less than %, |ess

than 1Mhs@rspk@foscdpgyatats Offooided NeerdmXis NBIRL ERRy! MB, €6btained in
above or advised by the manufacturer). 15 For use in

c oplivRatiemanedser dpnlessphihervase spedfed. coiepodate jiprebtaiged using a

d ' .aho furt i.Ser: h : -
aJaFtoBse AR 1 (ORRE R Su008, VipT kGoned, with o
s Weders adQPopurhip qMgaters MEorpdld Watar 8l96ngititedbdeo Brrays datector (Waters
anal gesi ¢c. Al so EéOVided herei n are package

. -kaged
phaFvh8Hta SHpo2E) AHIRpIBRET SN SGgMadilictar. Wi} eMassLynx™
“g@‘zﬂ 2L Bbh. POl siBRS. @ SoffRAr€ vAHLt E%GE@EP ry@6 Openynx™
(e. F, an§1gesfks) ?nothg sanet%o ackage. %%cﬁa » LPERLYIX
pawck Aged.ypREf prcessirigealuspd fpalatt calvstigeast andlysis. nkSudaditions
(Iau)e &5 follows: capillary voltage = 3.5 kV; cone voltage = 30 V, desolvation and
source temperature = 350°C and 120°C, respectively; mass range = 181-750 with a

scan time of 0.22 seconds and an interscan delay of 0.05 seconds.

For data marked with a "§," mass spectroscopy data is obtained using a Waters
ZMD 11 Mass Spectrometer (Waters Corp.), equipped with a Waters 600 pump
(Waters Corp.), Waters 996 photodiode array detector (Waters Corp.), and a Gilson
215 autosampler (Gilson, Inc.; Middleton, WI). MassLynx™ (Waters Corp.) version
4.0 software with OpenLynx Global Server™, OpenLynx™ and AutoLynx™
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cont ai ner hol di ng a pharmaceutical conposition that
conprises at | east one nodul ator as described herein;

W@ pop/ozBeedNt ai ner hol di ng a pharmaceuti cal conPOBEU$10081072760
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that conprises at |east one additional medication
(such as a pain relief and/or anti-. inflammat

ry

n@aqce%se%musgé fgedetpiwlectiopRnd ARYsEs: i M9 § [tt&oa&@reoﬁ?sfoﬂowsr
( lo a o] S
Rl ot REk 0o TR RAREERD ] Tl PRARERNRRE temperature
seﬂp&S(HCedu;d d00°Ce qespndtivalyl; yndssrrabgeat 10058Mr withew scuni tige of 0.5
a cong resgﬁnalye tg P2X7 . receptor nodul ation in
t RE°Opat # glay of A #F¢9MdS i n whi ch pain and/ or
|nflannat|on predom nates). Wthin separate aspects,
the pr&ekpither medind, srmple yolumesotsl mmlétﬁrylséwe% ontg@ 50x4.6mm

t L
oA g GERIROD, Kb 168 @i AT KBRS Dfpshadf Germany). and
s ehitedcuxifpa Reshasmlindae ghalial atla dlod naseat (aml/btmbSSmbra:ris detected

the detecti and | ocal i zat. f P2X7 receptor (in .
sdMpe é%taﬁﬁeﬂr CE gyt Bwepé 5 gﬁ‘ﬁ PRy Zﬁeef‘é%g%%ondmons
pra{%p M(ﬁ)tll'eqfh%sé))& fg'S%%ﬁp S5, IM-’é'Cﬁ‘?valth 0.05R4d1 A \NBbile Phase B - 5%

modul at ors provi ded 58 WO 2009/ 023623
PORLAISZO0 T2 76 th 0.025%iTFA. hahe odlopingsgradiestuis isdsl: €0-0.5 min 10-

r (RY; r uc s.an ar 0 nitro or . .
37 BoBlin) Bt B Z3u et o BHP Al Tt pinadblr g inect cvel
stygiemipf receptor binding sites. In addition,
nodul at ors provi ded herein may be used as positive
cont r Ohghdg iR LEQEtenflﬁPﬁﬁEQ(Rﬁg%fé MbbiMed®ln fiues,
radi ot racers g., in receptor ppi'ng procedures)
For 5 exanple, a nodul ator conpound may be | abel ed
using any of a variety of well known techniques
(e.q. £?3§¥9hg Ied with a radi onuclide such as
tritiu cri bed herein), and used as a probe
for receptor autoradi ography (receptor nmapping) of
P2X7 receptor in cultured cells or tissue sanples,
whi ch ma be perffrPed %s descrlbeg b Kuh?r3in

Pharnacology (1998) John Wley & 10 Sons New Yor kK,

whi ch sections are incorporated herein by reference
Such receptor mapping procedures al so include nethods
t hat ca&repble Mighkyl t-@ydhadiaet-gl)i1HeinBa73-carbogpdter i n
l'iving subjects, such as positron enission tonography
( PET) |nag|og Qr si ngl e photon em ssion conputerized
F ). The follow ng Exanples are offered
{ustration and not by way of 15

[imtat nl ess otherw se specified all reagents
and sol ve re of standard commercial grade and are
used wi thout, Nrther purification. Using routine
nndlflcatldﬁ Wt he starting naterials may be varied
and additio steps enpl oyed to produce other

conpounds provi ded herein
Potassium #-butoxide (2. 52 g, 0.022 mol) is added to a mixture of methyl 1H-

by way of

indole-3- carboxylate (3.5 g, 0.02 mol) and 2-chloropyrimidine (2.28 g, 0.02 mol) in
50 mL of dioxane. The reaction mixture is heated to 110 °C and stirred for 20 h. The
dioxane is removed in vacuo, and the residue is diluted with water (100 mL). The
solid is filtered and purified by silica gel column chromatography (15% EtOAc/DCM)

to afford the title compound as a white solid.
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Mass spectroscopy data provided herein is El ectrospray
M5, obtained in 20 positive ion node. Unless

wW@eweniese specified, such data i s obtai ned usPEmUS2008/072760
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20

M cromass Tinme-of-Flight LCT (Waters Corp.; MIford,
MA), equipped with a Waters 600 punp (Waters Corp.),
Wat ers 996 phot odi ode array detector (Waters Corp.),
and a G |son 215 autosanmpler (G lson, Inc.; Mddleton,
W) . MsRy ixPyriniidiatZy - 1Ebmgole-3reardpxicacsl sof t war e
wi th OpenLynx d obal ServerTM OpenLynxTM 25 and

Aut oLynx TMQur o(gﬁssi ng is used for data collection and
anal ysis. Mg corditions are as follows: capillary

vol t age » kV; cone voltage = 30 V, desolvation and
pervature = 350C and 120C, respectively; nass

sour ce

range =>181N/50 with a scan tine of 0.22 seconds and
an interscan)d@lay of 0.05 seconds. For data marked
with a"," sY spectroscopy data is obtained using a
Waters 30 Il Mass Spectroneter (Waters Corp.),

equi pped with a Waters 600 punp . (Waters Carp.), Lo
vat er s 1 996 agirons Nabie(18rmby/is qddetiogrmpgwe of geghyd p-(pyrimidin-2-

Wb PSR oL (R PUt Beha0R, a0, of g an v

so0 {Gefoe 4 The Ppetiiny mixt@eababnGatraed TMvaGpe dilyted Tdtamater (50

PO g nih sbesied Ao bl Tl iR oo ampeyed is fered

MRagRAd)itH Qa%r €281 ahd aWsd 1o A8RA e ljoang = 3.5
kV; cone voltage = 30"V, desolvation and source

tenperature = 250C and 100C, respectively; mass range
= 100-800 wth a scan tinme of 0.5 seconds and an

i ntersgan del of econds Eor,. ei t her. hod,; .

sanpl egggl umea%f 1 %’Qiﬁq@é@"}'g?mﬁﬁ%%ﬁ' q rlgﬁfh(sl'neia[yﬁﬁ{'lnd‘ﬂe'3'
50x¢Bomde Chronol it h SpeedROD RP- 18e col um ( Merck

K&GA, Darnstadt, Germany), and eluted using a 2-phase

linear gragientg at aflowrate of 6 m/mn. Sanple is
detected Uy absorbance count over the

220- 34004 range\ >Ale el ution conditions are:
Nbbi | ese\A - 95% water, 5% MeOH with 0.05% TFA;
Mobi | e RFasey B - 5% 10 water, 95% MeOH with 0.025%

TFA. The fol);olw ng gradient is used: 0-0.5 mn 10-
10098, hol dNat \1009B to 1.2 min, return to 10%B at

1.21 mn. I8eCt toinject cycle is 2.15 mn. \Were
indicated, LC retention tinmes (RT) are provided in
m nut e¥o a dhix vkimidin-2-yl)-1H-indole-3-carboxylic acid (72 mg, 0.3

N- (Adamant an- 1-yl net hyl ) - 1-pyrim din-2-yl -1 )

HTRRLbiTe2 § ek ok R Riie édgeétSéﬁu‘?[l.tlaﬂléF‘H*;ﬁrpropylethylamme (0.2 mL), 1-

15&5&%&&4&%&&1@&'&5 (h'd'ﬂ Hl%?b%_ %ir&ﬂ gﬁﬁf@(ﬂi,e(lSO mg). The resulting
mixture is stirred at rt for 20 h. Water (3 mL) is added, and the solid is filtered and
purified by silica gel column chromatography (25% EtOAc/hexane) to give the title
compound as a white solid. "H NMR (400 MHz, DMSO-dy) & 8.81 (1H, d), 8.71 (3H,
dd,), 8.13 (1H, d), 7.33 (2H, m), 7.11 (1H, d), 6.13 (1H, s), 3.21 (2H, d), 1.61 (12H,
m). Mass spec. (387.24, M+H).

EXAMPLE 2
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OO N-N N \ 20 Potassiumt-butoxide (2.52 g,
0.022 nol) is added to a m xture of nmethyl 1H

W0 poh23633 car boxylate (3.5 g, 0.02 nol) and PCT/US2008/072760
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2-chloropyrimdine (2.28 g, 0.02 nol) in 50 m_of

di oxane. The reaction nmixture is heated to 110 C and
st i rr edV-4(dPyridim3-yivyslohgxdyaetbyl]-d - m/émdmrﬁ-Vh4xm1ﬂmromethvl)-

?%%B&erfﬂfﬁ&&ﬂ aedl luted with water (100 nlL). The 25
nd purified by silica gel columm

chromatography (15% EtOAc/DCM) to afford the title

conpound as a white solid. 60 WO 2009/ 023623

PCT/ US2008/ 072760

1- ( Pyr P { érognofl%pﬁ?%rér%rb@@?&y%xy| ic acid OOH N

W 1.0 N aqueous NaOH (10 nL) is added to a mi xture of

met hyl 1z ’4\ rjiymdin-2- 5 yl)-1Hindol e- 3- car boxyl ate

D. 0065 noles) in 50 nL of EtOH and heated at

#T\\The reaction mxture is concentrated in

uted with water (50 nL), acidified with

concentrategy HO to pH 2.0. The white solid separated

is filtered, washed with water (2 x 25 nlL) and dried

to afford the title conpound. 10 Step 3.

N-(Adamantan 1-yl methyl)-1-pyri mdin-2-yl-1Hi ndol e- 3-

car box 0

12 pyr Pnrind-eolops il e D gn i il 67 BvE iy goqisdytg,g °C. and

0; Bosﬂﬂiﬁﬂiu); dxifcilofddTis. %LDWE thioBdidedds® dusniseal IAfter stirring for
d| I sopropyl et hyl am ne m), 1- 15 adamantane

mEPPIPK adHe, ¢ agutiomef 4 rosnmly (5-ralL.Brmel50 gL of DMF is
Iggcrl]{d;scﬁ?é&/ag dd Rgelf)r ﬁ}ﬁ?ﬂﬁ(t)%dr %Ql t%{a {aictexérg gmgtﬁrgqs sth\%defor 1 hat

e soltdis
rt. The reaction becomes a very thick suspension. The mixture is cooled back to 0 °C

and carefully quenched with 22 g of KOH in 80 mL of water. The resulting mixture
is partitioned between EtOAc (200 mL) and sat. NaHCO3 (100 mL). The EtOAc
layer is washed with brine (100 mL) and water (100 mL), dried (NaySOys), filtered,
and evaporated in vacuo to give a brown solid, which is triturated with ether to afford

the title compound as an off-white solid.

Step 2. 4-(Trifluoromethyl)-1H-indole-3-carbaldehyde

Methyl 2-(fluorosulfonyl)difluoroacetate (3.5 mL, 27.6 mmol) and copper (I)
iodide (5.3 g, 27.6 mmol) are added to a solution of 4-bromo-1H-indole-3-
carbaldehyde (3.1 g, 13.8 mmol) in 65 mL of DMF. The reaction is heated to 85 °C
for 18 h. After cooling to rt, the mixture is diluted with EtOAc and filtered through
celite. The celite is washed well with EtOAc. The filtrate is washed with water (3

times) and brine, dried (Na;SOy), filtered, and evaporated to give a brown oil
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purified by silica gel colum chromatography (25%
Et OAc/ hexane) to give the title conpound as a white

W(smobld23623—l NVR (400 MHz, DMSO-d6) 6 8.81 (1H, RQT/US094/072760

10

15

20

(3H, dd,), 8.13 (1 H, d), 733(2Hn) 711(1H
% 1H s), 3.21 (2H d), 1.61 (12H
§§ﬁ§3f§’é’@ y(BE. 2 colymm) praphy (gidlm fz@odp oB#2Ac/hexane

P /

: é&?ﬁ?ig@g_ &Z%Jn%? f%@ ﬂse t1t %compOfnd as abro OEdyI
i fluoronethyl)- 1 H-| ndol e-3 -c arboxam de Step
1. 4- Br ono- 1H-i ndol e- 3-carbal dehyde Br OHN 5 HA

o0 ot 1 IBRGRBiCH SIS Ut RUE 1 Bogele - BRbagDe

I's added dropw se. After stirring for approx. 5 mn,

4-(tr

asolutl@[n - bromoi ndol e (5.0 ni, 40 nmol) in 50
of DMVF i B 10/ added dropwi se. The ice bath is renoved,

and th ion mxture is stirred for 1 h at A The
reacti mes a very thick suspension. The m xture

is cooled batk to 0 C and carefully quenched with 22
g of KO_"Q\I nmL of water. The resulting m xture 1is
partitioned\be vveen Et OAc (200 nlL) and sat. NaHCO3

(100 ni). The Et OAC | ayer is washed with brine (100

nm) an ) ried 23 |

ot ovhBHRLER PO USE ghE: G amBrOW B4R fmRere of 4-
l&nﬂnbﬁou{e@tﬁ)ﬂ1wlhdib1@-t3t&fbamhgﬂé arsd  ghe il en@rﬁmpouraﬁd 2-
as an off-white solid. Ste Tri Tl uoronethyl

whlﬁm@n@dIE@ éﬁ%?naéw%%mm@rsl 29 mlref dipxape Whe rgalczlon mixture is
2
a%éitécil?c{ P84 {?oa% %ﬁﬂgﬁé fggﬁg%ceﬁgg%ééﬁné {%ggé%g T e’Ué?J{Q and the

aremiuahs pzﬁ’tlﬁf)nefﬁ Bﬁt@émrEﬂAmﬁﬁll \eater (3@aﬁb ahephyitie a(lﬁeolls phase is
in 65 nL of reaction is_he

t sxte@teé t“%r%@@ with BEQA¢ Q@d@h@ﬁﬁ% #dthe corphingd F«f%% e}thacts are

d t u T
i o, 04 B b OB 8L ST i
why lsdta\get bolwamerhr@rBatdgraphynéz EOAAPCND,affirdsethe title compound

o’ﬁ?&%?%t)brovahlsg ({.ed, and evaporated to give a brown

Step 4. 1-Pyrimidin-2-yl-4-(trifluoromethyl)-1H-indole-3-carboxylic acid

0
CF; \—OH

A\

N
To a solution of 1-pyrimidin-2-yl-4-(trifluoromethyl)-1H-indole-3-
carbaldehyde (450 mg, 1.55 mmol) in 15 mL of dioxane and 5 mL of water is added
sodium chlorite (183 mg, 2.02 mmol) and sulfamic acid (858 mg, 8.,84 mmol). After
stirring at rt for 10 min., the reaction is carefully quenched with sat. aqueous NaHCO;
and concentrated in vacuo. The residue is taken up in 10% MeOH/DCM and washed
with 10% HCI and water. The combined aqueous phases are back extracted with 10%
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62 WD 2009/ 023623 PCT/ US2008/ 072760 Purification by
silica gel colum chromatography (gradient from 10%
wE@oteexane to 40% Et OAc/ hexane) affords theCT/U$1088/072760
conpound as a brown solid. Step 3. 1
-Pyrimdin-2-y|l-4-(trifluoronethyl)-1 Hindole-3 .
@ﬁ%%%%@e tinggsy @dythe cambyed” gygpnipogxgragts ygre dried (NaxSOy),

t Xi i ; a-m | .
o e apRrtBen Sl (TR bl JEHE) b 2oL Prpith et
g aff6rdk Ghaminhd Jonapuaind as & Whixesplyd.i m di ne (699 ng, 6. 10

mol) in 20 nL of di oxane. The reaction mxture is

heated to 100 C and stirred for 15 h. The di oxane is
renmoved in vacuo, and the 10 residue is partitioned

5 betweerdst A1 RRGNAL BleycRPelH)-BRAMamibEE agqueous

phase is™ extracted twce norewith Et OAc (20 niL

each), a t he conbi ned Et OAc extracts are dried
(Na2S04), fliltered, and evaporated in vacuo to give a
brown el id~ Purification by silica gel colum

chr omat ogr a (é\%ZEtOAc/DCI\/p affords the title
compound light brown solid. 15 Step 4. 1
-Pyrimdin-2 -4-(trifluoronethyl)-1 Hindole-3

-carboxylic acid CF3 0 OHN ~N N, To a solution
of 1- pyioi avidktmre2efy byrddif{3rylfdcaondriiet (1¢165- @Haridnt 61debrdmo-pentane

deh 450 : i.n .15 f . dj . .
TS E TR R T g PR OTRd i) dndioriet P @5inera o
N 0.42. Hponidivis@fdo St §@miCh aphdnidaR Bhilo®ed 8¢ Wil th-RT and
After stirring at rt for 10 mn., the reaction is

10 catr¢dipyeighte idiaeaokion misture isgepyecslimtNaeognd gxigacted twice with

BB e 35 Sur TSRO RS B PP A %ica
C Qhidnieshr @ hyae Us e iin-3L8-dyaloke it ¢aledregiloM t h 10%
63 WD 2009/ 023623 PCT/ US2008/ 072760 MeOH/ DCM ( 4

t Il\lam;; &romwﬁ% STADANRE pREERN{18. £ 23b $n12b£7.0N RE; in MeOH
is added c:clrefully slurry of Raney Nickel (16 g). The mixture is hydrogenated at 50
15  psi overnight. The mixture is filtered through Celite and concentrated in vacuo to

give the title compound

Step 6. N-[(1-Pyridin-3-ylcyclohexyl)methyl]-1-pyrimidin-2-yl-4-

(trifluoromethyl)-1H-indole-3-carboxamide

H
CF,4 O N
N L)
N N
J=N

2 W
To a mixture of 1-((1-methyl-1H-imidazol-2-yl)methyl)-1H-indole-2-
carboxylic acid (21 mg, 0.05 mmol) in 1.0 mL of DMF is added sequentially
diisopropylethylamine (0.02 mL, 0.10 mmol), 1-(1-pyridin-3-
yleyclohexyl)methanamine (9.5 mg, 0.05 mmol), and BOP (27 mg, 0.06 mmol). The
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filtered, and evaporated in vacuo to give a pale
yellow solid. Trituration with ether affords the

W@ paov@23sehpound as a white solid. 5 Step 5. PCT/US2008/072760

10

15

20

(1-Pyridin-3-yl- cycl ohexyl)-nmethylamne N~ 5 NH2 To a
m xture of pyridin-3-yl-acetonitrile

1 Isulingraivith anttard atpfred Iy) W%ﬁeﬁﬁen{bhgcﬁdéeg aaf dhe mixture is
CARBLAPRIILA O, 92 9 A00KL Ay el BiLso 9y
t evaparated dn Riciand Thé) rediduer sdpwiferdnby Iptepaitiiee robamhat@graphy (4%

endsllDR B i fle bt Pag UahLHANPneT ook BV €00 Mit,

DWM%QQ) 8Y. ﬁ)' (irca, 98l4), b5 Q@ﬁt&’gmﬂrm 620(191 ‘aeJ%) 8.40 (H, m),
i di n-3 -yl -cycl ohexanecar boni tri To a Sol Gt

o8. lﬁﬂéHaboI/é) pr&dUdt, dg ¥R)57.93 (IH, dA076), DS1 LID M), NI—BS (1H, m),

o T Lot R bR d L 86 FREB N b 055 o

OB NMIRE speth@stbXt\eE).is filtered through Celite and
concentrated in vacuo to give the title conpound Step

6. N [(2-Pyridin- 3 -yl cycl ohexyl ) net hyl ]
-1-pyrimdin-2-yl-4- (trifluoromethyl)- 1
Hi ndolg w§ﬁﬁt§oxam de CF3 O NN %N NN 20 To a

m xt ure
%n_d%lgﬁ ﬁ]# H]--%'Dndole-

agdﬁfb(ﬁ@ﬂ%ﬂtl aI Iy d| [ sopr opyl et hyI amne (0.02 M,
0.10 mml) 1-(1-pyridin-3- ylcycl ohexyl)nmet hanam ne
(9.5 gmﬁio}o 130da 8P 82272 MBriflQorB8nimRL) - The
64 WO 2089/ 623 PCT/ U82008y 72760 resulting mxture
is stirred@t rt for 20 h. Water (3 nlL) is added, and
t he mxt@lre p-sCFextracted wwth EtOAc (5 nL). The Et OAc
| ayer i ried (Na2S®™), filtered, and evaporated in

chromategraphy (4% MeOH/ DCM to give the title

conpound asta light brown solid. 1H NVR (400 MHz, 5
DMSO-d6) 6 9.10 (1H, d, J 8.4), 8.95 (2H, d, J4.8),

8. 62 (TH;ﬂudxoadét)c arfydfidd 2.5 mL,, 208. thfho])1ikl,adtled b & )splution of 4-

701218 ogu_aL le 2%5 8 165 mmol)(a:rl'llc_i| DleIF (]178 mi) under]N O\I/_é’r Emmin. The

reaction vessel is sealed. After 20 h, the solution is poured into water (700 mL) and
extracted with EtOAc (300 mL). The organics are dried over Na,SOy, filtered, and
concentrated. Purification by flash silica gel column chromatography (4:1 hexane/

EtOAc to 1:1 hexane/EtOAc) affords the title compound as a red-brown solid.

Step 2. 1-(4-Chloro-1-pyrimidin-2-yl-1H-indol-3-yl)-2,2,2-trifluoroethanone

Cl CF;
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3.39 (2H, d, J 6.4), 2.20 (2H, d, J 13.6), 1.70 (t,
2H J 11.2), 1.58 (m 2H), 1.35 (m 4H). Mass spec.

W@ 289/023%23 MkH) . 10 EXAMPLE 3 4- Chl or o- N- [ ( 1- pyPCTUS2088/072760

10

15

20

-yl cycl ohexyl ) met hyl ] - 1- pyri m di n-2-yl - 1Hi ndol e-
3- carboxam de Ste

1- (4- CAY BiguTeHRf; lng“ogﬁlstwlfi -indog-3ovl)-2i23-tiftusseahanene (10g g, 40.8
o s ctlopobhiiidiad (25 BREE SR bt oy g Prmmo,

g and 63 -dioxdnk (80 GhIDI\(Fndéﬂ.NQ igtvarnuaiier 1 2> (Ofee 3 130 Afien cooling to rt,
The reaction vessel is seal ed. Af

s 8100 Md) v addsd- | Hheoreipiiate (v ee) %Leflzq,v gltraesz@ fogtferg the title

chlé,liﬁ gnq%; 2006 The organics are dried over
Na2S il Iaterg and concentrated. Purification by

I e

conpound as.a red-brown solid. Step 2.

1-(4-Ch|@1roQ -oyri mdin-2-yl-1Hindol -3-yl)-2,2,2-trif
| uor oet ha Cl OCF3I N N-N U 65 WO 2009/ 023623
PCT/ US% X2760 A m xture of

1-(4-c H i ndol -3-yl)-2,2,2-trifl uoroet hanone

(10.1 g, 40.8 mmol), 2-chloropyrimdine (9.3 g, 81
mmol ), cesiym Garbonate (26.6 g, 81.6 nmol ), and
1, 4- di oxane m.) under N2 is warnmed to 100 C for 3
h. After cooling tort, water (200 nL) is added. The

preci pigf at e jigcol | egt ed Rys- EMHJ %’g{?@&&%ﬁﬁ1%?1150295/'1)-2,2,2-

title 5 conpound as a tan powder.
- pyfluarpethanoBe ¥§.33 gH25.6 dohd), ?l(lMaxqbwlNaﬁ)Héﬁdmmj w@e30 mL),

- m xture of . o .
o S G0 PRI TR B s Dot 65,85 for2 by Afcg egoling o 1, the
t waah}é@ ra&ekﬁfme@ BndeB r&Biced prBsie. MMRE dquedfs Miagia9usoled to 0 °C
NaOH (60 L), water (20 ni),
and then acidified with 5 M aqueous 'HC1 (110 mL). The mixture is filtered. The
filtrate is washed with H;O (50 mL) and then with Et,O (100 mL) to afford the title

compound as a tan powder.

Step 4. 4-Chloro-N-[(1-pyridin-3-ylcyclohexyl)methyl]-1-pyrimidin-2-yl-1H-

indole-3-carboxamide

H

CION
\ .
N

)\N

N/

BOP (58 mg, 130 mmol) is added to a slurry of 4-chloro-1-pyrimidin-2-yl-
1 H-indole-3-carboxylic acid (27 mg, 98 mmol), (1-pyridin-3-
yleyclohexyl)methylamine (21 mg, 110 mmol), iPr;NEt (50 pL, 290 mmol), and
DMF (0.5 mL) under N,. The reaction vessel is sealed and the solution is left to stir
for 64 h. The solution is poured into 50% sat. aqueous NaHCO; (10 mL) and then
extracted with EtOAc (2 X 10 mL). The combined organics are dried over Na;SOy,
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10 and ethanol (20 mL) under air is warned to 65 C for
20 h. After cooling to rt, the volatiles are renoved

wap@en2yseziuced pressure. The aqueous m xture i BCTUS10081072760

10

15

20

to 0 C and then acidified with 5 Maqueous HCl (110
m xture is filtered., The rate is

i kirefped spcenpto, cPLirif@ﬁﬂ% bn PRSP BU0C MYeDBD aogidhe tifle
Ly

d8[562(sy1H)1i&41I (!;dQH9 7375 g@rnoyamsdﬁ@i (M, MH)N6N4NS 3@33 68 (d,
I,‘H)r]étisadedtoaslEMg

423914201%* 226;@1, 129= 186 (m8HrdbC VS 1af Mo i ): A48¢eliSd

(27 mg, 98 muol), (1l-pyridin-3 20

yl cycl BXAMPLE#t hyl am ne (21 ng, 110 mmol ), i Pr2NEt

(50 I,, 290 mml), and DM (0.5 nL) under N2. The

reacti dh vessel is seédllechednydlthenidatoliliydimétisyl)-8¥-¢(14(pyridin-3-

: ) poured into 50% sat .

adHERRICKRNBED FRO01GS JEHNICExt racted with Et QAc

(2 X 10 . The corrbi ned organics are dried over

Na2S04 Stepd@ Bty 26 0lometinsd B-inadaags 200 sraird réH-indole-2-carboxylate

filtered, and concentrated. Purification by PTLC (95:5

DCMI\/EG—i) affords the title conpound as a white

powder. 'H NWVR {400 MHz, CDCl1l3) 6: 8.61 - 8.77 (m

4H) , , 8.41 (s, 1H), 7.75 (d, 1H), 7.08 -

7.31 ( 14 (s, 1H), 3.68 (d, 2H), 2.11 - 2.22

(m 2H), 1. -1.86 (m 8H). LC—I\/Sniz(M+ H+) :

446. 18. 5NE i\/PLE4N1((1 met h_yl -

i—i-imdaz%ré -yl ) met hyl) - ((1(pyr|d|n3- yl)c cl ~

ohex 1) ml) 1H—| ndol e 2-car boxam de Step 1. Ethyl
-((1-ne I m dazol - 2-yl ) ne

H- i ndoﬁ%/ozN%Iér(%&yigaPéH%nwlbs deF“i \to mmmlre@f/@ihaiim-mdole -2-

(1%% )gg?te 95%‘% r()@l)%%l ﬁ??ﬁ%t@o ?r& raﬁd gglrr&i ?%I\)é) mins. 2-

( ﬂhlm@)letayl-t-tmemhmdmmﬂazm@ dyfachlbéideriingher?-added to the mixture and
stirred for 20 h. The mixture is diluted with ice water (100 mL) and the white solid is

filtered to afford the title compound.

Step 2. 1-((1-Methyl-1H-imidazol-2-yl)methyl)-1H-indole-2-carboxylic acid
N O
N=
NN
1.0 N aqueous NaOH (10 mL) is added to a mixture of ethyl 1-((1-methyl-1H-
imidazol-2-yl)methyl)-1H-indole-2-carboxylate (1.5 g, 0.0053 moles) in 25 ml of
EtOH and stirred at 25 °C for 16 h. The reaction mixture is concentrated in vacuo,
diluted with water (50 mL), and acidified with concentrated HCI to pH 2.0. The white

solid separated is filtered, washed with water (2 x 25 mL) and dried to afford the title

compound.
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Chl oronet hyl - 1- met hyl i m dazol e hydrochloride is then
added to the m xture and stirred for 20 h. The

wWOorRoovew23 s diluted with ice water (100 nli) aneCT/b82008/072760

10

15

20

white solidis filtered to afford the title conmpound.

15 Step 2. 1 -((1-Methyl- | Himdazol-2-yl)nethyl)-1

H i ndol e-2-carboxylic acid OHNO N\N 1.0 N

aqueous NaOH (10 nmL) is added to a m xture of ethyl

1- ((1-®dtphyl 31 H N 1-((1-methyl-1H-imidazol-2-yl)methyl)-N-((1-(pyridin-3-

H-|n Ie-2 carboxyl ate (1.5 g,
Onbﬁ)é‘éc}%ylég‘}gtﬁ %I %hq Bf%nd stirred at 25 C
for 16 h, The reaction mxture is concentrated in
vacuo, edith water (50 nl), and acidified with
concen (?\I .0. The white solid separated
is filtered, water (2 x 25 nL) and dried
to affordytipe tit conpound. 67 WD 2009/ 023623
PCT/ US20Q8/ 872760 ep 3. N
1-((21-net N Hinidazol -2-yl)methyl )-N-((1-(pyridin-3
yl )cycl ohexyl) nethy cln‘)o 1 Hindol e-2-carboxamde \ ON

HN o'\ §, mixtures a-(th wmyérlb&mnd@(owmé)whﬂ}lH -indole-2-

N
(gil%] n‘gﬁlc acélgn%ol) I)lnieé; )I‘T‘%lm_ D}\jﬁ“ oL 1l &deacseauentwlly

s dispndpyddthylamélie é(D,Drn(ﬂD)y|le((ltpﬂrﬁlﬁﬁ—ﬂ%fl({)@l(ﬁleﬂﬂd)methanamme (38 mg,
1-(1-p r|d|n3¥lc cIohexI)rrethanamne 0. 25,

)meHdaxgbB ergﬁeﬁf (I(OQggg,rHJ omad). nhbe §esul1pﬁg mixture is stirred
| t t
:TESQHi ﬁs)f 2 dégl d’Wang{33 IﬁL)SES! zﬁdgﬁi arfil the tnilcRire ?soeﬂrac}%ﬂétﬁ &g%)Ac &

e mxture 1s extracted wt
(mID0 The EtThe 14teDic dhad/ €NaiSOYirfileded, Nad SOdparated in vacuo. The

filtered, a vapor at c 0. The )
plrfrsafﬁﬁeéa payﬁsql% égllf@ege?&&zi% HP’&FP&f Mgf#y% CM) to give
MeeHi tCNm d%me'a\é% whiftesdiigt ey ngm M\@@t@ 3856 (1H, 5),
solid. 1H NWR (400 MHz, DWSO-d 8.56 (1H, s),

(834 @, o7, 700 (1HH,d)d].58 Vlfssl)(lsﬁ (43, d)77. zs(KEm) 6)17 (1H t), 7.00

gt f . & 574 G patsey, 30 oy Pl 4141 63

2IBH, rb). Wiads H3c. (428.28, M+H).

EXAMPLE 5

2-Adamantan-1-v1l-N-(4-chloro-1-pyrimidin-2-yl-1H-indol-3-yl)-acetamide

Step 1. 4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carbonyl azide

cl N3

Ethyl chloroformate (230 uL, 2.4 mmol) is added dropwise over 5 min to a
slurry of 4-chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid (629 mg, 2.30 mmol)
in /ProNEt (420 pL, 2.4 mmol) and acetone (7.0 mL) under N, at —10 °C. After 1 h,
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15 (8H, m. Mass spec. (428.28, MrH). EXAWMPLE 5

2- Adamant an- 1-yl -N-((4-chloro- | -pyrimdin-2-yl-
woRngb2H62B- yl ) - acetam de Step 1. 4-Chloro- | PCT/US2008/072760

-pyrinidin 2-yl -1 Hindol e-3-carbonyl azide O CI NB

~-- N N 20 J/ Ethyl chloroformate (230

m%fil)m ¥idgdel mg.dhhigaobve rW%errﬁ‘lrfan 1syaddegl g alfl roye @Prtlon and the

4:6 r [

(8 2gﬂu9é' ’E: lfftg% ﬁlmuﬂglé} zlﬁ% ¥(%rp135';f|{|Et 8%118@%1@%%40\/% ﬂﬁ(‘leg reduced

apeisaure. (17heOr ing ned@eoN2matture 18 (Elutd&f tmtlh wathy (16&MWnd then

o o e 0 i o 8 74 SIS GRS PRSI O oRe the e

5 them g&%&g&ﬁaﬁ§0®§&1 to stir under air for 15 h. The
vol a? | es are renoved under reduced pressure. The

| t t 10
Lfiuangﬂgﬁg ﬁ?ﬂﬁ?ghééﬂ&ﬁh gp hﬂé&gf%&%ﬁﬁ ec?gd(and
dried under reduced pressure to afford the title 5

conmpound]| as & H2an powder. Step 2. 4-Chloro- |
AT -1 Hindol-3 -ylanmine CI NH2 N~ N

) pMr i m di n-2-yl - 1Hi ndol e- 3- car bonyl azi de
(442 ng, 1.48.qqol) in toluene (5 nlL) under air is
warnmed to 1 for 1 h. Concentrated 10 HO (1 nl)
is added dropwige. The m xture is warnmed to 110 C for
2 h. The volatiles are renoved under reduced

pressune

Pressune siulir it 4.cliloko AN AL glgﬂ?gq@oég@eca G10Periad 642 me,

Carii mmd'l)anga]mmus (S mileg Uddﬂ@dr m\/\ezImNdZSCDOO °f flot @rtedConcentrated
Purific |on fl ash

10 a té{)%éf drfpwésgan B Powarme ‘) 0110 °C for 2 h. The

22??3% E(Eé %‘fc)veafxfn%ld%dﬁ&% }Szrb§s|u?e TEACG%EY BAd ¥t (1@ML) are

2 amnélﬁleanmmry ﬁs dxh@dted m1thr(éHiC1p94r XrﬁOdnh) @dythe témbimdd brganics
" g ldl)iéd over Na,SOy, filtered, and concentrated. Purification by flash column
chromatography (5:1 hexanes:EtOAc to 3:1 hexanes:EtOAc) affords the title

15  compound as a tan solid. LC-MS m/z (M +H"): 244.99.

Step 3. 2-Adamantan-1-yl-N-(4-chloro-1-pyrimidin-2-yl-1H-indol-3-yl)-

acetamide

Cl HN .
O
(.
=N
)

BOP (135 mg, 305 pmol) is added to a slurry of 4-chloro-1-pyrimidin-2-yl-
20 1H-indol-3-ylamine (50 mg, 200 umol), 1-adamantaneacetic acid (52 mg, 270 pmol),
iProNEt (70 pL, 400 pmol), and DMF (1.0 mL) under N,. The reaction vessel is
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acetamide CI HNO 63N /~-- N N' BOP (135 ng, 305
nmol) is added to a slurry of
wa2eb0z8623 | - pyrim din-2-yl - 20 1H i ndol - 3- yl anPCBEUSE08/072760
ng, 200 .inol), 1-adamantaneacetic acid (52 ng, 270
r2NEt (70, L, . 400

mol ), . i under
qudn éncr diecsalgtonyisde|to; SEP?%“ é\égiﬁ%)oéy @?3@2@% is S8 and the
7 | n
St T Wm B R %Y@&ed @g%gggmﬂ or fkl%gé 24 dglg%)@\;bg &ﬁtqngk (4®mL) and
c thesevgshodi umh d i; lcsolutmntcédvdbeyr dnidl hrmt(iZO mL)THEheswrigamcsd sre dried
di ssol t shed with a 1.1
SV e OO IR e et L UHRAGT g gbaare layer
5 dchRfhat¢E8hyNe? SP4 hefdnkd: Ef(?&@) @ffgrdg ofpceffld @bfFound as an ivory
Purifica |on by preparative l'ayer 5 chromat ography
( powddr. HM(@O@AH)& GPECh) ds 9t1|ﬁ)e(st]|H)l, 8.8¢ cﬁd;pld{mll 6a%d,21), 8.64

U SR GE ey v Y G R 20K, T fhaf bpd S 0, 3w,

(thssllﬂi.81(7)m,1?2fﬁ)d LARNS nfz @4+, Lbl) 112. 20 (s, 2H)
1.94 , 1.58 - 181 (m 12H). LC-MS mz

(M + Ht%gﬁé%% : EXANPLE 6 10
4- Chl or o- % pyrldln 3- ylcyclohexyl)nethyl] 1- pyrlm
-.b] di ng-3-ca .

10 di n- 2-

ODQTOIH[ 2 B\lb]ﬁrﬂlﬁﬂ-%%ﬁxﬁﬁlde o
4-chloro-1Hpyrrolo[2,3-b]pyridine (1.2 g, 7.6 Mo

repar t al.
p p %@e&%% @%ggiémgjfhm% dﬁgﬁ{dd@i% é:bﬂ)a}%ﬂﬁdee
hexanethyleaﬁtetran1ne (1.6 g, 11.4 mol) in 10 mM of
33% aqueBus eHic acid is heated to reflux and
[ 4 h. The clear solution is cooled to rt
W th water. The m xture becones cl oudy,

* egins to precipitate out of solution.
The n1xture Hs cooled in an ice bath and stirred for
30 min. The precipitated

A mixture of 4-chloro-1H-pyrrolo[2,3-b]pyridine (1.2 g, 7.6 mmol, prepared
15  essentially as described in Wang et al., J. Org. Chem. 2006, 71, 4021-4023) and

hexamethylenetetramine (1.6 g, 11.4 mmol) in 10 ml of 33% aqueous acetic acid is
heated to reflux and stirred for 14 h. The clear solution is cooled to rt and diluted
with water. The mixture becomes cloudy, and a solid begins to precipitate out of
solution. The mixture is cooled in an ice bath and stirred for 30 min. The precipitated
20 solid is then collected by vacuum filtration and dried in vacuo to afford the title

compound as a light brown solid. Mass spec. (180.92, M+H).
Step 2. 4-Chloro-1-pyrimidin-2-yl-1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde

o)
Cl H
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20 solid is then collected by vacuumfiltration and
dried in vacuo to afford the title conpound as a

wo p@h2sedWN sol i d. Mass spec. (180.92, MtH). BIEPSD08/072760

10

15

20

4- Chl or o-| -pyri m' di n 2- yI 1H-pyrro| o[ 2, 3-b] pyri di ne- 3-

car bal dehyde 70 WD, 2009/ 023623

PCT/ Usfggglp(grygﬁy-cmopﬁ J(Hmyéroéq[Z 3-b]pyridine-3-carbaldehyde (220 mg,
4-chl r

o 22 ) MGGl s 1 33 i A S eainle (476
mmgd, )1 ,46anchob)és iSurd mbobdingire i§ 4dbed wgl,00°C4A ferstijriignfor 15 h, the
5-10.m of dioxane is ed to 100 T. ter stirring . .
f &Fackien pixpue is caoled jag i whoage s r%ta%Yeﬁdm Hiphelhe Tesidue is
disRiaQPid afcP 'Zriﬁéf qgtehgi V@ﬁé‘ Qollé@ﬂ&l EGRI gu@aéh@d Sviftl Hokd @ter and
in water and filter The collected soli1d Is washed

widtibd frovae ok eﬁfmdrthie tide c@pdundaaedight broamfsotid Mhses spec. (258.95,
%%Jgﬁ conpound as a light brown solid. Mass spec.

( b M-H) . Step 3.

4- Chl oro | -pyrimdin-2-yl-1Hpyrrol o[ 2, 3-b] pyri di ne- 3-
carboxylic 10 acid 0 C OH N /- NN_\ To a

m xture of

4- chl ok r 2= i

oar bal gge#ydgy (lé 8@}@61’6 1 p%ﬁm dif- 9351'1 19)- @h‘?olg?[ i)r(lgirrllg%aﬁarboxyhc
lapid of water is added SOdI um chI orite (40 rrg, 0. 44

mmol) and sulfamc acid (188 ng, 1.94 nmol). After 15
stirring at &t for 20 mn, the solvents are renoved in

vacuo. The resi8le is taken up in 10% McOH CH2C12,

s ting mxture is filtered. The filtrate is
. NBS8T

d Nt o give the title corrpound as a brown

solid fpec. (274.95, MtH). Step 4.

4- Chl or o- N-[( yr|d|n3y|cyc|ohexy|)rrethy|] 1-pyrim
di n-2-yl - /py rolo [2, -b] pyridine-3 -carboxam de
OH \\)

To a mixture of 4-chloro-1-pyrimidin-2-yl-1H-pyrrolo[2,3-b]pyridine-3-
carbaldehyde (88 mg, 0.34 mmol) in 3 ml of dioxane and 1 ml of water is added
sodium chlorite (40 mg, 0.44 mmol) and sulfamic acid (188 mg, 1.94 mmol). After
stirring at rt for 20 min, the solvents are removed in vacuo. The residue is taken up in
10% MeOH/CH,Cl,, and the resulting mixture is filtered. The filtrate is concentrated
to give the title compound as a brown solid. Mass spec. (274.95, M+H).

Step 4. 4-Chloro-N-[(1-pyridin-3-ylcyclohexyl)methyl]-1-pyrimidin-2-yl-1H-
pyrrolo[2,3-b]pyridine-3-carboxamide

o) H .
Cl N
@g %
N N=

N
To a mixture of 4-chloro-1-pyrimidin-2-yl-1H-pyrrolo[2,3-b]pyridine-3-
carboxylic acid (45 mg, 0.16 mmol) in 1.0 ml of DMF is added sequentially

71



Cl N NNN 20 U-\ To a mxture of
4-chloro-1-pyrimdin-2-yl-1Hpyrrol o[ 2, 3-b] pyri di ne- 3-

W@ 2000023623 ¢ acid (45 ng, 0.16 mml) in 1.0 m PET/DRO0$/672760

10

15

added sequentially 71 WD 2009/023623
PCT/ US2008/ 072760 di i sopropyl et hyl am ne (0.06 m .
0 dgsonsemilgthylaoyne. py r (W6h- 3- 1 cycllotexy! JHeglhanan kpyridin-3-

AR Rne hfiBlntne e 1 STy opd 50k BPh, 0 10FympoD. The

nrgsultmgaditade iastirddhe ripfoe Q0. t Waed (3 sid) ischddsd,cklltkee predipitated

b fi i d dri I, fford.th

¢ belER oMoty Secismaliiraonagbirel nockade YRS e compound
a - ; :

(AR o S5, FL NRAK (500 MG, NSO RIS BORORL 0, BERR 61 (L ),
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TABLE A

Structure M
Name
+H T Cso

Imethy!)-1-pyrimidin-2-yl-

N yb-1-py _y 87.24 43
)\ 1H-indole-3-carboxamide
z
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87.24 .43 1 Hindole-3-carboxamde NN N 72 WD
2009/ 023623 PCT/ US2008/ 072760 Structure Nanme +H T C50

W20 N N-{4-net hyl - 2-[ 4-
(trifluoromethyl)phenyl]penty 4 F N
I }-1-pyrimdin-2-yl-1H i ndole-

672043 - =/

PCT/US2008/072760

3- car boxan YECHIE F CHB 0] N N- [\Rnfed-
chl orjophenyl ) pentyl]-1- 4| ~N pyrimdi n-2-yl
Hindole-3- 19.18 .42 ci [N

N car boxam de U

E_NoA
M

-|1+H T Cso

0O N

N-[ (1 pyri di n-3- Bl cycl ohexyl )methyl]-1- 4 N

pyrini di n-2-yl - a@olg 3- 12.22 .18 N car

boxam de

~5i i N

N-{4-methyl|-2-{4-
(trifluoromethyl)phenyl]penty
-1 B-1-pyrimidin-2-yl-1H-indole-

3-carboxamide

67.20

43

N-[2-(4-
chlorophenyl)pentyl]-1-
pyrimidin-2-yl-1H-indole-3-

carboxamide

19.18

42

N-[(1-pyridin-3-
ylcyclohexyl)methyl]-1-
pyrimidin-2-yl-1H-indole-3-

carboxamide

12.22

18

1-pyrimidin-2-yl-N-
({1-[4-
(trifluoromethyl)phenyljcyclo
hexyl}methyl}-1H-indole-3-
carboxamide

79.21

.46

cl N§<

N-{1-(4-
chlorophenyl)cyclohexyljmet
hyl}-1-pyrimidin-2-yl-1H-

indole-3-carboxamide

4518

A48
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O N2I-pyrimdin-2-yl-N ({1-[4- 4 N
(trifluoronethyl)phenyl]cyclo F F N hexyl}nethyl)-1

woRopddees 3- 79.21 .46 F /N carboxam de 0O N RET/PS2008/072760
1- (4- chl orophenyl)cycl ohexyl ] net 4

hy!} ]_-pyrl'nrhn 2- \1I_1I—L 4518 48 C N

i ndol le- 3- caF BRI de / , N|73 WONZRR9/ 023623 M
PCT/ US2008/ 072760 Structure Nane +H T C50 Q+#N T
N-{[1-(4- et hoxvphenvl Jcycl ohexyl] 4 N

met hyl } - 1- pyri |H 41.24 .43 N~

i ndolle-3-carb H 3 N O N N[ (1-norpholin-4-
/- Nyl cycl ohexyl4+ 1- 4 MNHOEAN pyrimidin-2-yl-1
H-i ndol e- 3- eridtHaRypRBMyiEyclone] 4

methyl}-1-pyrimidin-2-yl-1H- | 41.24 43

indole-3-carboxamide

N-[(1-morpholin-4-

(\ N 4 | | yleyclohexyl)methyl]-1- 4
\) N pyrimidin-2-yl-1H-indole-3- 20.24 A7

N carboxamide
N

o) /Tl
N
M 2-{3-[(adamantan-1- 4
Imethyl)carbamoyl]-1H-
N0 yimethy) oyl 2921 | .37
indol-1-yl}benzoic acid
OH

N-[4-methyl-2-(4-

o]
N methylphenyl)pentyl]-1- 4
\ pyrimidin-2-yl-1H-indole-3- 13.22 44
N carboxamide

Z

C\
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2-{3-[(adamantan-1- 4 N O yl nethyl)carbanmoyl]-1 H

29.21

.37

i ndol - 1-yl } benzoic acid OH CH
woR(oesehyl - 2- (4- N net hyl phenyl ) pentyl ]-1- 4PCT/US2008/072760

pyrimdin-2-yl-1 Hindole-3- 13.22 .44 N carboxam de

N-N 74-\WD 2009/ 023623 PCHUS2008, 072760 - St ruct yre
Nane fH T CBOUSHI® o N (4-lmet hylnszme N
pyridjn-3-ylpentyl)-1- 4 |pyrimdin-2-yl-1 H|+tol e-|3 Cso
00.21/ .21 N carboxamde Mj ONN(4-nethyll-2 3
pheny| pentyl) - 1- pyri mineRQ-12 99.21 .41 yl-1
H i ndpl e- 3-carboxam dé N/ N~ O N N-{[1 -(6-
0 N-(4-methyl-2-
N pyridin-3-ylpentyl)-1- 4
AN pyrimidin-2-yl-1H-indole-3- 00.21 .21
N carboxamide
N
o]
N N-(4-methyl-2- 3
henylpentyl)-1-pyrimidin-2-
AN P y.p y-1-py ] 99.21 41
yl-1H-indole-3-carboxamide
N
P
o]
N N-{[1-(6-
methylpyridin-3-
7 (], 4
n—| Yhecyclohexyllmethyl}-1-
=N _{ imidin-2-y-H-ndole-3- | 2| 2O
H,C N= \ pyrim y-iR- T
v carboxamide
0
N
N-{[1-(4-
/ | | fluorophenyl)cyclohexyllmet 4
/E hyl}-1-pyrimidin-2-yl-1H- 29.19 44

indole-3-carboxamide
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met hyl pyridin-3- 4 N yl)cycl ohexyl]nethyl}-1 N 26.21

.20 H3C pyrimdin-2-yl-1 Hindole-3 ~N carboxamde O
WORMIPRIB2Y 4- fl uor ophenyl ) cycl ohexyl ] net 4 PCT/US2008/072760
hyl}-1-pyrimdin-2-yl-14 29.19 .44 F/ NN
i-ndol-e-3-carboxam de 75 WD 2009/023623
PCT/ US2008/¥"5#8 Structure NapgmeH T C50 O N m
2-{3-[ (adamant an-1- 4 vyl nethyl)carbanoyl]-1 |HHN 09. 30 Cso
.38 jindol-1- vl}pentanoic acid 0 CH3 COHO N
1- (5-ff luoropyrimidin yI) N-[(1-pyridin-3- 4 N|N
N - vl cycl ohexyl ) geth 1 30.25 .20 /N
i ndol |e- 3- car boxam ey
2-{3-[(adamantan-1- 4
Imethyl)carb f-1H-
ylmethyl)carbamoyl] 09.30 28
indol-1-yl}pentanoic acid
CH3
OH
0
N
/ 1-(5-fluoropyrimidin-
7\ | oIV -NoI(A-vridin.3
N -yl}-N-[(1-pyridin-3 4
N N ylcyclohexyl)methyl]-1H- 30.25 20
N /N indole-3-carboxamide
F
0
N
1-(3-ethylpyrazin-2-
7\ 7 1 | y))-N-[(1-pyridin-3- 4
=\ N ylcyclohexyl)ymethyl]-1H- 40.30 A7
N#\ indole-3-carboxamide
&N ¢
N—
N
4-chloro-N-[(1-
cl ] N, pyridin-3- 4
§ H ylc%/clf)t?exyl)meth.yl]-1 - 4618 e
pyrimidin-2-yl-1H-indole-3-
N :
>\ carboxamide
N =\
\/
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O N 1-(3-ethylpyrazin-2- yl)-N[(21-pyridin-3- 4 NN
yl cycl ohexyl )nmethyl]-1 H 40.30 .17 N

WO pao023633 car boxani de
pyridin-3 ~H 4 ylcycl ohexyl)nethyl]-1-

WO 20
C50
net hy

9/ 02

e/ Us2008/
0 N N-{[1-(4-
|} 1- Dvrim'din 2-yl -1

N~ 4-chloro-N-[(1- O C PEI/US2008/072760

46.18 .17
_N-N_76

TG

07276Qyamet ructure Nane +

/' met haxyphenyl ) cycl opent yjl4H 4

H 27.28 .41

N--J

\ N

T
Nt

i ndol

U3 0 NN{[ 1-(4

N-{[1-(4-
methoxyphenyljcyclopentyl]
methyl}-1-pyrimidin-2-yl-1H-
indole-3-carboxamide

27.28

41

N-{[1-(4-
methylphenyl)cyclohexyllme
thyl}-1-pyrimidin-2-yl-1H-
indole-3-carboxamide

25.26

.48

N-{[1-(4-chloro-3-
fluorophenylcyclohexyllmet
hyl}-1-pyrimidin-2-yl-1H-
indole-3-carboxamide

63.20

.46

Cl

N-[2-(4-
chlorophenyl)-2-piperidin-1-
ylethyl}-1-pyrimidin-2-yl-1H-
indole-3-carboxamide

60.24

22

methyl
pyridin-3-
ylcyclohexyl)methyljcarbam
oyl}-1H-indol-1-yl)nicotinate

2-(3-{[(1-

69.24

15
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I met hyl phenyl ) cycl ohexyl]nme 4 ~
thyl}-1-pyrimdin-2-yl-1H 25.26 .48 H3 C N’

WO pabolz3633 car boxani de

"N

UO N N{[1-(4-ch | or orGI/1US2008/072760

fl uor ophenyl ) cycl ohexyl]net 4 ~N
hyll-l-pyrimdin-2-yl-1H 63.20 46 C F NN
i ndol p- 3- caPB¥si¥ifide U | N 0 Nedos (4- M
chl or pphenyl ) - 2- pi peri di n-|1- 4 +H T Cso
ylethyl]-1-pyrimdin-2-yl-i1 H 60.24 .22 N
i ndol p- 3-carboxam de N~N|0 nethyl 2-(3-{[(1
pyridjn-3- 4 N 0 ylcycl ohexyl)nethyl]carbam|69. 24 .|15
oyl }-L Hindol-1-yl)nicotijnate ~~, C H3C 77 WJ
2009/ 023623 PCT/ US2008/ 072760 Structure Nanel +H T {50
F OF F
N oF N-[(1-pyridin-3-
5 N\\ J a ylc%lcl:t?ezyl)?w;thyl]—ﬁ 4
rimidin-2-yl-4-
3 / N PY y _ 8024 | .19
N §< (trifluoromethyl)-1H-indole-
VN 3-carboxamide
N ° B 4-bromo-N-[(1-
\\ 3¢ P[Y ridiln-h3- Ymethyl]-1 4
Y cyclohexyl)methyl]-1-
N Ny Yieyelonexymeny 90.06 | .40
N§< pyrimidin-2-yl-1H-indole-3-
MN carboxamide
N ° 4-cyano-N-[(1-
\\ 24 ply ridilnf- Ymethyl]-1 4
cyclohexylymethyl]-1-
W Ny YieyEioneyimeny 3747 | .31
N % pyrimidin-2-yl-1H-indole-3-
vN carboxamide
N N-{[1-(4-
Y methoxyphenyl)cyclohexyl] 5
_| methyl}-1-pyrimidin-2-yl-4-
oo N m_e Yi-4-pyrimi m_ y 09.13 | .68
70 N;< (trifluoromethyl)-1H-indole-
UN 3-carboxamide
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NNJ[(Ll-pyridin-3- 2 N/ , ylcyclohexyl)nmethyl]-1- 4 3
N pyrimdin-2-yl-4- 80.24 .19 N -4

W@ eoooraged onet hyl ) -1 Hindol e /N 3-car boxanm deP@I/BS2008/072760
4-bromo-N-[ (1 / pyridin-3- 4 ylcycl ohexyl)nethyl]-1-

N-N90._06._40 n\/rlmrhn’)\ll 1 Hindole-3- N /N

car boxani deStRIA9Ey ano- N- [ (1- / N&kdedi N-3- 4
yl cycl ohexyl)nmethyl]-1 N N 37.17 .31 pyrimdi4d 2-yl|-1
H i ndol e-3 carboxanide N|o N-{[1-(4 /
met hoxyphenyl ) c ohexyl ] 5 N
nmet hyjl } - 1- pyri g -yPE4 ﬁ)ﬁ 13 68 N--
(trifluororreth | ndclesca i)xamde 78 WO
2009/1023623 USZOOS/ 72 TegoptsnyligytiehesyNghg +H T4(350
OF NIN([1 - f | uor h=r3hl),|}q:)p9,,ﬁqb,ﬁ)gw|]4net 4 N
hyl }-1- pyri n¥di*h- 2-yl - ¥ F l\{46 Ld hyI 97112 .70
H i ndol e- 9% 12 70 N ifl oromethy 1H m oe—
N / 3-carboxamide
P N~{[1-(6-
methylpyridin-3-
\ - /" 1 yhecyclohexyllmethyl}-1- 4
e N N~ pyrimidin-2-yl-4- 94.13 .38
: N5<N (trifluoromethyl)-1H-indole-
v 3-carboxamide
N=
<
7-chloro-N-[(1-
© N pyridin-3- 4
H Icyclohexyl)methyl]-1-
N\ yc)_'c,o.exwme Y] 46.07 35
Ny pyrimidin-2-yl-1H-indole-3-
L N>§N carboxamide
./
AN
4-fluoro-N-(4-
N | | methyl-2-pyridin-3-ylpentyl)- 4
N N 1-pyrimidin-2-yl-1H-indole-3- | 18.16 .65
>:N carboxamide
N
./
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3-car

yl)cyclohexyl ] methyl}-1- 4 NN
wW©®2009823638 H3C N (trifluoromethyl)-1 HindolBET/US2008/072760

boxam de o

N-{[1-(6

met hyl pyri di n- 3-

pyrimdin-2-yl -

3-carboxamde N 7-chloro-N-[(1- N pyridin-3 4 H
\/I cyc nhnyvl Ynethvyll1-1 46.07 .35 pyri m-din-2- yl-1
H i ndpl e- 3 RI4S¥8oxani de |O ~ 0N
4-flupro-N-(4- nmethyl-2-pyridin-3-ylpentyl)- 4HN N| Cso
1-pyrimdin-2-yl-1Hindol g-3- 18.16 .65 --N
carboxam de N\ / 79 WO 20C9/ 023623 PCT/ US2008/ 072760
Structure Name +H T C50 Kk O N N-[2-(4 chl orophenyl )|-4
4 net hyl pent yl ] uoyo-|1 N-[2-(4-
N chlorophenyl)-4- 4
methylpentyl]-4-fluoro-1-
N - , 51.10 .85
>\ pyrimidin-2-yl-1H-indole-3-
N .
N carboxamide
\/
N 4-fluoro-N-[4-
thyl-2-(4-
N me’thyl h( I tyl]-1 4
me -1-
N . yp eny)pen.y] 31.12 .86
>\N pyrimidin-2-yl-1H-indole-3-
N carboxamide
\/
F ° N 4-fluoro-N-{4-
methyl-2-[4-
D __| (trifluoromethyl)phenyl}pent 4
N _ ”yp y-p d 85.15 .26
>\N [}-1-pyrimidin-2-yl-1H-indole-
N\\\/) 3-carboxamide
0
F N
N-{[1-(4-chloro-3-
A\ fluorophenyl)cyclohexyljmet 4
N>\ hyl}-4-fluoro-1-pyrimidin-2- 81.09 .89
=N

/Z
C

yl-1H-indole-3-carboxamide
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N 51.10 .85 pyrimdin-2-yl-1 Hindole-3 N
carboxamde J F O N 4-fluoro-N-[4 nethyl-2-(4- 4
woreaobprsbenyl ) pentyl ]-1- N 31.12 .86 pyri m di nPQF/Y$2008/072760
Hindole-3- N' \ carboxamde C F O N 4-fluoro-N-{4
pethyl -2-T4- 4 N (trifluoronethyl)phenyl]lpenty 85.&5
.26 [I}-1- pHYSHBin-2-y1-1 Hin “N N
3-carjpoxamide F N N{[ 14(4-chloro-3 \ +H T Cso
fl uorjophenyl)cycl ohexylJnet 4 N
hyl } -l4-fl uoro-1-pyrimgin+42- 81.09 .89 N yl-|1
H- i ndol e- 3- cay bdkan d a1y R0 32009/ 023623
PCT/ UsS2008/ 07R760 ure Nane +rl(—)|wQ(CBO B N
4-f 1 uor o- N- i di #yidii-gycl ohexyl ) methhyl -1 N
N 30.[16 .55 " ylcyl/clf)r?exyl)methyl]—% 2016 .
>§N pyrimidin-2-yl-1H-indole-3-
N\\\/) carboxamide
o]
F N
4-fluoro-N-{[1-(4-
A\ methylphenyl)cyclohexylme 4
'}\ thyl}-1-pyrimidin-2-yl-1H- 43.11 .93
N =N CH, indole-3-carboxamide
./
0
F N
4-fluoro-N-{[1-(4-
A\ methoxyphenyl)cyclohexyl] 4
ﬁ\ methyl}-1-pyrimidin-2-yl-1H- | 59.10 .84
o indole-3-carboxamide
N\\\/)HsC/
0
F N
4-fluoro-N-{[1-(4-
@g fluorophenyl)cyclohexyl]met 4
N hyl}-1-pyrimidin-2-yl-1H- 47.10 .87
N>§N L | indole-3-carboxamide
W
0
1 N N-{[1-(4-
N\ chlorophenyljcyclohexylimet 4
N hyl}-4-fluoro-1-pyrimidin-2- 63.06 .90
>§N L yl-1H-indole-3-carboxamide
N
\/
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N pyrimdin-2-y1l-1 Hindole-3- N carboxamde F N
4-fluoro-N-{[1-(4- methyl phenyl)cycl ohexyl]nme 4 N

W oobp23b2pyrim din-2-yl-1 H 43.11 .93 N PCT/US2008/072760
i ndol e-3-carboxamde NS OCH3 0 F N

—A4-fl uoro- -(4- t hoxyphenyl)cyclohexyl]l—4—\__N
| nethyl }- 2R di n-2-yI[- 1H 5@,k0 . 84 0 i
i ndol je- 3-carboxamde N/ |H3C, O F N +H T

4-fl uoro-N-{[1-(4- fluorophenyl)cyclohexyl]lnmgt 4 \ |~

| hyl}-1-pyrinmidin-2-yl-1|H 47.10 .87 N

i ndol e-3-carboxamde N)|F/ F NN{[1l-(4-
chl orjophenyl ) cycl ohexyl ] nmet 4 N
hyl}-4-fluoro-1-pyrimdin{2- 63.06 .90 /=N yl-1

H-i ndpl e- 3-car amde N, \ C 81 WO 2009/ 023623
PCT/ US2008/ 072 |§t p@eture Nane
1-Pyrimidin-2-yl-1H-

/T | indole-3,4-dicarboxylic acid 4
4-amide  3-[(1-pyridin-3-yl- | §5.17 A7

CN cyclohexyimethyl)-amide]
N

1-[(1-methyl-1H-

N
m imidazol-2-yl)methyl]-N-{(1-
4 N o 4

pyridin-3-
0 28.28 .04
N ylcyclohexyl)methyl]-1H-
Q\/N\ indole-2-carboxamide
CH,
o]
CH, N 4-methyl-N-[(1-
N\ pyridin-3- 4
4
\l| ylcyclohexylymethyl}-1-
N 26.24 12

N
/L X" | pyrimidin-2-yl-1H-indole-3-

N\\\) carboxamide

0
T N 4-methyl-N-(4-
AN | | methyl-2-pyridin-3-ylpentyl)- 4
14

N N 1-pyrimidin-2-yl-1H-indole-3- | 14.23
)EN carboxamide
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+H T C0 00 N 1-Pyrimdin-2-yl-1 H\
i ndol e- 3, 4-di carboxylic acid 4 N N 4-am de
w@2¢0002393 i di n-3-yl - 55.17 .17 N PCT/US2008/072760
cycl ohexyl nmet hyl ) - am de] U IN N1-[(1-methyl-1 H 4
fh\/I'I_I\Lf(]_- 4 Ol\_lgpyrlrhn 3-_28 28
04 [N vyl §f63ﬁ?1"8hexy| ) met|hy ] - IygrheCH M
i ndol g- 2-carboxam de 3 0 CI—BN4-rrethyI-l\|—[(+]-l/ T Cso
pyridin-3- 4 yI cycl ohexvl)mathvl] N- 26.124 .12 [N
pyri m 3- N\ car boxarri de |CH3 N
4- met idin-3¢yipentyl)- 4 NN
1- pyr -3-.14, 1 N car boxam|de
N R MR e4
Name methyl}-4-methyl-1-
55.26 .35
pyrimidin-2-yl-1H-indole-3-
carboxamide
N-[2-(4-
chlorophenyl)-4- 4
thylpentyl]-4-methyl-1-
methylpentylj-4-methy 47.32 37
pyrimidin-2-yl-1H-indole-3-
carboxamide
N-{[1-(4-
chlorophenyl)cyclohexyllmet 4
hyl}-4-methyl-1-pyrimidin-2- | 59.32 .40
yl-1H-indole-3-carboxamide
Cl
4-chloro-N-[2-(4-
cl © N, NN chlorophenyl)-2-morpholin- 4
N H 9 4-ylethyl]-1-pyrimidin-2-yl- 96.14 14
N 1H-indole-3-carboxamide
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CH3 N N-{[1-(4- nethoxyphenyl)cycl ohexyl] 4 N
met hyl }-4-nmethyl -1\ 55.26 .35 % _N
W@00eeeR- 2- yl - 1H i ndol e- 3 N CH3 car boxani de POT/USHBS/Q72760

N N-[2-(4- chl orophenyl)-4- N

et hy penf vil-4-mpethyl -1 4-47-32 37 N N

pyrini di n- 23S i ol e-|3 carhgyamride 0 cH3 N M

N-{[1F (4- \ chl orophenyl)dycl ohexyl]nmet 4 N |(+H T Cso
hyl } - 4- et hyl - 1Dvrim'din-2- 59.32 .40 N "Nuyl-1
I—I—indoleScar mde 1 4-chloro-N-[2-(4- G O N

chl or pphenyl ) - rphol | n- 4 H

4-Yl et hY1l] -1-p den Yl - 96.Nt2-(414 N 1
H i ndpl e- 3-car bo de N / cNoro\oher%?) 2\0@@,@@,9] 023623
PCT/ Us2008/ 07 Str I\Er&’e 5
4 yle yl]-1- pyrlmldm -2- yl-4- 30.16 18

N

Cl
{
Cy

(trifluoromethyl)-1H-indole-
3-carboxamide

OF N-[2-(4-

Q
& chlorophenyl)-2-piperidin-1- c
4 lethyl]-1-pyrimidin-2-yl-4-
eth-T-py y 28.20 .15

ﬁ\/ (trifluoromethyl)-1H-indole-
=

VN

P-4

3-carboxamide

e

N-(adamantan-1-

A\ ylmethyl)-4-chloro-1-[2- 4
N (dimethylamino)ethyl]-1H- 14.23 .21
\\\ indole-3-carboxamide
/N\CH
H,C :
0 / ;
ol N\H N-(adamantan-1-
N\ ylmethyl)-4-chloro-1-[3- 4
N (dimethylamino)propyl]-1H- | 28.24 22

indole-3-carboxamide
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O ONOF N[2-(4- N chl orophenyl)-2-nmorpholin 5
4-ylethyl]-1-pyrimdin-2-yl-4 / N (trifluoronethyl)-1
woRopddees 30.16 .18 ci N~ 3-carboxam de 0 OPET/US2008/072760

N-[2-(4- N chl orophenyl)-2-piperidin-15
—ylethyll-1-pyrimidin-2-yl-4 N (trifluoronethyl)-1
H i ndpl e- 23fUsgure1s i NN 3- cajjapxam de 0O N M
N- (adanmant an- 1- H yl net hyl|)-4-chloro-1-[2- 4 |+H T Cso
(dinethylanmino)ethyl]-1 H| 14.23 .21 N
i ndol e- 3-carboxam de ®N-CH3 H3C O rj:::~ d| N, H
N- (ad [)-4-chloro-1-[3- 4 N
(di e + 28.24 .22
i ndol
4-chloro-N-[2-(4-
chlorophenyl)-4- 4
methylpentyl]-1-[3-
ipentyl}-1-1 74.20 24
(dimethylamino)propyl]-1H-
indole-3-carboxamide
N7~
N CH
0 4-chloro-1-[3-
cl N,
H (dimethylamino)propyl]-N-(4- 4
N methyl-2-pyridin-3-ylpentyl)- | 41.24 .02
N 1H-indole-3-carboxamide
\\L CH,
N
\
CH,
N/
X g
o o 4-chloro-1-[2-
N\H (dimethylamino)ethyl]-N-(4- 4
A\ methyl-2-pyridin-3-ylpentyl)- | 27.23 .02
N\\\ 1H-indole-3-carboxamide
N~CH
3C ’
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f}\ pyrimidin-2-yl-1H-indole-3-
N \/\§ carboxamide
</o
0 -
CH, N 4-methyl-N-(2-
N\ I morpholin-4-yl-2- 4
N | phenylethyl)-1-pyrimidin-2- 42.25 18
>\ yl-1H-indole-3-carboxamide
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4 vylethyl]-4-methyl-1 58.25 .21

H i ndol e-3- N carboxamide N~ 0O CH 3 N N N[2-(3,4 3

walgdobozasephenyl ) - 2- pi peridin 4 1-yl et hyl ] - 4- nR€T1Y52008/072760

76.25 .22 N pyrimdin-2-yl-1 Hindole-3- NN

N pyrimdin-2-yl-1

carboxam-de_Co—0 -N-CH3 N 4-pethyl-N-(2 -
mor phol i n- £YHCYe 4 N phenyl et gkl 1- pyri ni di n- 2-
42.25 .18 yl-1 Hindol e-34{carboxamde N N 10GHAD |~ Cso
2009/|023623 PCT/ US2008/ 072760 _Structure Nang +H T €50
Co" CH 3 0 N N N[2-(4-—ehl orophenyl)-2-norpholin 4
4-yl et hyl]-4-methyl -1
N J2-(4-
oH, 0 N N-[2-(4
chlorophenyl)-2-morpholin- 4
A | | 4-ylethyl]-4-methyl-1-
yiethyl] y 76.22 23
N pyrimidin-2-yl-1H-indole-3-
>\N carboxamide
)
cl
0
@E\g_( 3-chloro-N-[2-(4-
N N chlorophenyl)-2-piperidin-1- 5
N
lethyl]-1-[(1-methyl-1H-
Nte Viethyl-14( y 10.19 | .13
NN imidazol-2-ylymethyl}-1H-
chy indole-2-carboxamide
cl
0
oH, NN N-{[4-(4-
N chiorophenyljtetrahydro-2H- 4
ran-4-ylmethyl}-4-methyl-
N Py _ ‘y‘] v _ y 61.20 .36
>\ 1-pyrimidin-2-yl-1H-indole-3-
7N
N\\> Cl | carboxamide
cl
3-chloro-N-{[4-(4-
¢ chlorophenyljtetrahydro-2H-
N \ N pyran-4-yllmethyl}-1-[(1- 4
N\7) 5 methyl-1H-imidazol-2- 97.18 24
K_N yl)methyl}-1H-indole-2-
\ .
CH, carboxamide
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76.22 .23 N pyrimdin-2-yl-1 Hindole-3 \ carboxam de

Nj d O \ 3-ch|oro-N—[2-(4- N N

W@ ktoonzgsbenyl ) - 2- pi peridin-1 ylethyl]-1-[(1- nmer¢iHUSD0$072760
CH / imdazol - 2- yl)mathyl] 1 H 10.19 .13 CH~
Hadole-2-carboxam-de ©  CH3 0-N .‘{[4( \ v
chl orophen;ﬁ\’tﬁcé‘frf’ahydro 2 4 MName
pyran-4-yl]nethyl }-4-methyl- 61.20 .36 N +H T
l-pyriimdin-2-yl-1Hindole-3- N, | O carboxan de d

ophe

3-chljoro-N-{[4-(4- [/ or ophenyl ) tetrahydrg- 2H
pyran-4-yl ] met hyl }-1-@ 4 NNJ O nethyl-1
Him|dazol -2- 9% 18 .24— N yl) md-Ry#] -1 Hindol e-2
~CH3 [car boxanf'tle zqg,g/ogggh@,g_g_pﬁ;g{éipazo08/ 072760
Structure A\ T CSO/ ylethyl]-4-methyl-1-pyrazin- 4
= 74.25 .21
2-yl-1H-indole-3-

@ carboxamide

DD

C

o) N-{2-(4-
CH, N ‘
chlorophenyl)-2-morpholin- 4
N\ | | 4-ylethyl]-4-methyl-1-
_ _ _ 7623 | .20

N pyrazin-2-yl-1H-indole-3-
@ carboxamide
N\

N-[2-(4-

()
chlorophenyl}-2-piperidin-1- 4
A | | ylethyl]-1-(3-cyanopyridin-2-
— Viethyl}-1-{3-cyanopy 98.22 .20
N — yl)-4-methyl-1H-indole-3-

7 \ carboxamide

(o
» .
CH, N 1-(3-cyanopyridin-2-
N j yh)-4-methyl-N-(2-morpholin- 4
N — 4-yl-2-phenylethyl}-1H- 66.24 15
=N

indole-3-carboxamide
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O O NNJ[2-(4- CH3 N chlorophenyl)-2-piperidin-14 /
ylethyl]-4-nmethyl-1-pyrazin 74.25 .21 N 2-yl-
woRGopddees 3- / ~ carboxamide N-\ 0O O N N[2- (@P/US}HBS/szo

chl orophenyl ) - 2-norpholin 4 / 4- erthyI] 4- et hyl -
76.23 20 N pvrazin-2- yl-1 Hindole-3- [/ N

car bdxani dStEMr® o 0 N N-[2- (4- \GER N M
chl orjophenyl ) - 2-pi peridin{1- \ / +H T
ylethyl]-1-(3-cyanopyridin-2- 4 98.22 .20 NJ|N
yl)-4-nmethyl-1 Hindol N / carboxam de CH3 O N N
1- (3-jcyanopyri din-2 /(i 14-met hyl - N- (2-norpholin- 4
N 4- yI -2- phen | et hyl ) 66. 24215 N
i ndol chlorophenyl)-2-morpholin- 5
4-ylethyl]-1-(3- idin-
ylethyl]-1-(3-cyanopyridin 00.20 19
2-yl)-4-methyl-1H-indole-3-
carboxamide
4-methyl-N-(4-
AN K methyl-2-morpholin-4-
N ylpentyl)-1-pyrimidin-2-yl-
>\N 1H-indole-3-carboxamide
\\V>
FF
N\ 4-chloro-N-{2-
piperidin-1-yl-2-[6-
cl © N N (trifluoromethyl)pyridin-3- >
“H b YIRY 2021 | .20
N yllethyl}-1-pyrimidin-2-yl-1H-
N indole-3-carboxamide
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102 WO 2009/ 023623 PCT/ US2008/ 072760 Structure Name
+HT C0 Oo NNJ[2-(4- 9H3 N/
w@ ktogozgsbenyl ) - 2- mor pholin 5 PCT/US2008/072760
4-yl ethyl]-1-(3-cyanopyridin N 00.20 .19 N
- - Ad-methyl - 1 Hindole-3 N carboxamde QO CH3 N

4- et hyl - l\l—?tﬁ‘!cuﬂerret hyl - 2- nor phq{ fe- 4- 1 pent¥l)-1 -'ﬂy
rimdin-2-yl - NY N1 Hindol e-3-carboxam de +H F Nt
4-chljoro-N-{2- piperid ind{l-yl-2-[6 ci O N

(trif)luoronmethyl)pyridifn-3- 5 H

yllethyl }-1-pyri mdi n=2kyl[-1H 29.21 .20
i ndol |e- 3- car boxam de ~ 103 WD 2009/ 023623
PCT/ US2008/ 072760 St tyre

4-chloro-N-[2-(4-
fluorophenyl)-2-piperidin-1- 4
ylethyl]-1-pyrimidin-2-yl-1H- | 78.23 .19
indole-3-carboxamide

4-chloro-N-[(1-
hydroxycycloheptyl)methyl]- 3
1-pyrimidin-2-yl-1H-indole-3- | 99.22 .31
carboxamide

4-chloro-N-[2-(3,4-

o ©° N, C difluorophenyl)-2-piperidin- 4
\ H 1-ylethyl]-1-pyrimidin-2-yl- 96.22 21
N 1H-indole-3-carboxamide
2 N
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Name +H T C50 F 4-chloro-N[2-(4-
fl uorophenyl)-2-piperidin-1 -
w0 RevpM2e2® y1-1 H 78.23 .19 i |
i ndol e- 3- car boxam de
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ci ONNU
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PCT/US2008/072760
/I _NNQH d O N4-chloro-N-[(1

1- pyr
| F 4
diflu

m di nS tZ"S;P ®1H i ndol &-
chloro-N-[2-(3,4- ci
or ophenyl ) - 2- pi peri di

3-
N\
n_

N
4 _H

3
ON2% - 31 carboxam d¥ N

+H T

H-i nd
2009/
4- chl
diflu
m di nt

1-ylet

hyl ] -1-pyri mdin-2-y
0l e- 3- car boxam de —KX
023623 PCT/ USZOO
or o- N-[ 2- (2 40

/-
1760 Structure Nang
l\

- 96.22 .21 1

N N \\ 104 WC

-4 HeedhGprid! -

difluorophenyl)-2-piperidin-
1-ylethyl]-1-pyrimidin-2-yl-
1H-indole-3-carboxamide

+H T {50

1 -PYrji

96.21 .20

4-chloro-N-[2-(4-
chlorophenyl)-2-morpholin-
4-ylethyl}-1-pyrimidin-2-yl-
1H-pyrrolo[2,3-b]pyridine-3-
carboxamide

9717 1

4-chloro-N-[2-(4-
chlorophenyl)-2-piperidin-1-
ylethyl]-1-pyrimidin-2-yl-1H-
pyrrolo[2,3-b]pyridine-3-

carboxamide

77.17 19
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1 Hi

ndol e- 3- car boxamni de

/' NN O-~NO

4-chl oro-N-[2-(4- N chl orophenyl)-2-norpholin 4

wa2000023093 | - 1- pyri m din-2-yl \
H pyrrol o[ 2, 3-b] pyridine-3- 97.17 .11 C N// \ N

N 1

PCT/US2008/072760

carboxamde 0 N NO 4-chloro-N[2-(4-
chl orjophenyt§4'Bi peri di n{1 - 3 yame M
ylethyl]-1-pyrimdin-2-yl41H N 77.17 .19 d |+H T Cso
pyrrol o[ 2, 3-b] pyri di ne-3- [~JN carboxam de 105 WO
2009/1023623 ®RCT/ US2008/ 072760 Structure Namg +H T €50
c  4-ichl oro- [4-(4- chl orophenyl)tetrahydrqg-2H O ([N
d  pyfran-4- thyl}-1- 4 pyrimdin-2-yl-1 K 82.16
.26 |pyrrol of2¢3-b] pyri di ne- 3- M-dNor-R-dtexari de  UN
chlorophenyljtetrahydro-2H-
0 N ° ¢l | pyran-4-yllmethyl}-1- 4
)~ pyrimidin-2-yl-1H- 82.16 .26
~ | pyrrolo[2,3-b]pyridine-3-
/<N N carboxamide
o 4-chloro-N-[(1-
HO N clh
?Ik ydroxycycloheptylymethyi]- 4
/ = 1-pyrimidin-2-yl-1H- 00.21 -
N /l pyrrolo[2,3-b]pyridine-3- ' '
N carboxamide
; \ 0 4-chloro-N-[(1-
HO N cl
hydroxycyclohexyl)methyl]- 3
% 1-pyrimidin-2-yl-1H- 66.15 5
N~ | pyrrolo[2,3-b]pyridine-3- ' '
N carboxamide
-
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W@000LBRP, 3- b] pyri di ne-3 hL\ car boxam de
HO N C hydroxycycl ohexyl)nethyl] 3

4-chloro-N-[ (1-

1- pyr

4-chloro-N-[(1-

i mdin-2-yl-1H 00. 21

.22 NN

HO O N C hydroxycycloheptyl)nethyl] 4

N OPCT/US2008/072760

5

l-pyrimdin-2-yl-1 H~ 8619 18 NN
pyrrol of 2, 35¥Y§Yei di ne-3 NA car ide UN 106 WoM
2009/ P23623 PCT/ US2008/ 072760 Structure Nang +#H T G50 Cso
F F 4-chloro-N-[2-(3,4- N|O
di f1 uprophenyl §- 2- pi peri dijn N 4
1-ylethyl]-1-pyeimdin-2-yl- 97.22 .12 / 1
H pyrrol of 2, ridine-3- N N carboxamide NA // N
4-chloro-N-[2-(3,4-
N Y 0 . difluorophenyl)-2-piperidin- 4
1-ylethyl]-1-pyrimidin-2-yl-
Q yZ iethyl}-1-pyrimi |n- , y 97.22 A2
74 1H-pyrrolo[2,3-b]pyridine-3-
N \N carboxamide
.
-
4-chloro-N-(2-
(\N \ o o morpholin-4-yl-2- 4
o\) _ phenylethyl)—1—pyrimidi.n-2— 63.21 06
7 yl-1H-pyrrolo[2,3-b]pyridine-
N""SN{ 3-carboxamide
A
)
4-chloro-N-{[1-(4-
a ° R\Q methylpiperazin-1-
\ N~ yhcyclohexyljmethyl}-1- 4
N k/ pyrimidin-2-yl-1H-indole-3- | g795 | 44
)\ carboxamide
EXAMPLE 7

P2X7 Calcium Mobilization Assay

This Example illustrates representative calcium mobilization assays for use in

evaluating test compounds for agonist and antagonist activity.
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4-chloro-N-(2- (NNO C norpholin-4-yl-2 4 O
phenyl et hyl )-1-pyrimdin-2 63.21 .06 yl-
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4-chl or o- N-{[l (4- CI O N mathyl pi perazin- 1 C

yl) cycl ohex 3’ ly_rret hg/ %{al mdin-2-yl-1

H- i ndobe- BIGKTHREIC PZF&JTAcS&ﬁB@%’ RECGEPTQRS \\ EXAVPLE

7 P2X7 Cal cium Mobi li zati on Assay This Exanpl e

11 s S&ﬁ-%‘éSYeﬁdé%eﬁtTﬂG VRGP | GRT-rB861 ((Aandrisan aBsgy sCulture

8{9118'&{ 240 fanz %s%‘(s;ay}—{?tal{en gulsﬂ{%‘s @%%ﬁ% Sl | Ss{lpplemented

P@Tﬂluszo@gsozrﬂﬁ@mmmﬂgsm{mww ,ASSAYAdE AFAXBY% CO, and
RECEPT(RS SH- SY5Y cells, ATCC Number CRL-2266,
PearPmey gy piien grtbe e@ff%%ftﬁ eRls auepketedaa @ dempity o 100,000

F‘éé‘swéﬁg DR TR, B B RSRTe il bl it Co.
i Bt. E[%l@OM(a)’J dABt}atbeféihn(ﬁg @The @lﬂp‘erpnermrthé Oullnhe medium is removed
BT oSS AU AP TSTRAN B OS co
( @féf AT éﬁfh&gégﬁlfrﬁw KCP 9584 I%Hgﬂibﬁq%o 255}nM LH’E'PES 280 mM

At t i nning of the experinen the culture
rTSdcmm, iSsnve@icest, aahd.5aeM CaGly:epH mcadpastesictod.4 WwitbONdOH) for an

ol T U el BTN e e .
HES ESon, 280 BN IRnSHenos&l & aﬁﬂlguy%&e,w@lmqm RLM¥say solution
CaCl2; pHis adjusted to 7.4 with NaCH) for an hour

apoIgFinmg the ttest compohiair Tdy dinaheurtrsniraion ofeteptscaanpound generally

rinsed.onc assa soI and _are t hen

| RREEABHC T o' Sorir PR Pt s JCefy Gy s accec
After the one hour incubation, plates are transferred to a FLIPR™™* instrument

(Molecular Devices, Sunnyvale, CA) for calcium mobilization analysis.

For determination of antagonist activity, 50 pL of P2X5 agonist (2'(3")-O-(4-
benzoyl-benzoyl)adenosine 5'-triphosephate (BzATP; Sigma-Aldrich) in the assay
solution is transferred using the FLIPR into the plate, such that the final agonist
concentration is 80 uM (about ECsp). In negative control cells, 50 uL of assay
solution without agonist is added at this stage. The peak fluorescence signal over a 2

minute period is then measured.

The data is analyzed as follows. First, the average maximum relative
fluorescent unit (RFU) response from the negative control wells (no agonist) is
subtracted from the maximum response detected for each of the other experimental
wells. Second, average maximum RFU response is calculated for the positive control
wells (agonist wells). Then, percent inhibition for each compound tested is calculated

using the equation:

Percent Inhibition = 100 — 100 x (Peak Signal in Test Cells / Peak Signal in
Control Cells)
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contai ning the test conmpound. The final concentration
of test conpound generally ranges from1l to 2500 nM

wo o009zwei i ve control cells, no test conmpound PGI/HM2ME$1072760
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15 After the one hour incubation, plates are
transferred.to a FLI PRTETRA instrunent _ (Ml ecul ar
Devi ced he & iybitipe dateAs pagied @apdpRstonuitest fampawd concentration

a@ﬂt#l yt%gts 90158 unqleiés(o ot g&gef}%n?ér _L?SEHg?gBP' é{tarrﬁﬂ:é, | MIADEIDAGRAPH

oni st
b eoﬂwmie{ﬁmgy&)fa\daﬁpkeadmgs PAD) begHn o€ fifeataen 10 BreAdation:
Sigma-Aldrich) in the assay solution is transferred
usi ng tyhemPidl PR-(inipi0,)the plate, such that the final
agoni st 20 concentration is 80 M (about EC50). In

negat i \ighefOPLd @k p@r%lemsmh{b%ﬂ &f) 18 8RA0ncE&RIakbh OF the agonist, m; is
wi t hout agonist is added at this stage. The peak

f theomesizayms éﬂﬁlﬂ,gmlcouvmonés 20 the ﬁﬂé’rt eomewr@dl(iss (th¢e¢pncentratlon

AVEPE G R B0 sReBAR. FGBE ATISGHRe opieely in hEpresence

I 05 REGES dndoNRdYe anRgatibt Xan@ et ik he Wl b@efﬁ&@ntagﬂﬁérﬁhﬂvely, test
is 25 subtracted fromthe maxi mumresponse detect ed

f spmpgnil Biso tsrrtetqsmimd usiIet |ipean regrespan] ig wigely g agiin(concentration

a%eaB& lﬁlﬁ%p(%ﬂ’? ﬁﬁﬁlﬁ?&a@’(‘) %te?c%ﬁ{ 19)51&1@(% Data with

pOSl tive n agont s
i Iafpehjeht mhﬂaﬁt@(fn ®hach geengrahuito% i duds ItlﬁinCHl%t Hﬂea“"efedted and are not

Si the equation: Percent i.tion 00:cs1ope
é%igns. EF oS ThO rceslohga iyt ﬁaﬁasl“rlﬂn D igg Ao For

[ Q23 / 0Q8
e /ﬂlﬁﬁeﬁ e, 12, b e S%glalé’% KGToti By Griy ebglow 20
c onpoundarc orce prefatblynbeon ItOeHmCrcmnbuun@nlrm&@ prsferably below 5

det.er mi ned SI n or e KALE] DAGRAPH software
(@W@F&@“ ?Bfe )iégl&rrev f%e}cr%g Tfit of the data

to the equation: = m*( 1/qgl+(rr2/m))n)) 5 where [

the persBHar .aﬁamqw disrfoped ong e abisremntof atddse %ﬁone% gfor the

aQoRbRinatif of %g%g@?&ﬁﬁ&mg&gt {n %ﬁﬁs‘?sﬁb@i@lﬁg siugh ta@f"clys, the

t est conpound e concentrati require
pabiitydef a ﬁﬁ%@qmueés&e act e4 ahiagenistoof R2Xy espotnsé determined by
observed e presence of .a i st and wi thou
RS itieses domes iR gt e dRbAPmPOY as a function of
Alch@bbaid dkntratiBa! P2X9f8§&5{81daﬂt£g%%s'tssthgleéx%mﬂ REGeteFAU agonist
a linear regression in whi X i's I'n(concentration 10

okctiait elmamd@myabbaﬁm}escsnderrémn@eaﬂa donérinpriatiproaf ,3QDnM.
- percent inhibition). Data with a percent inhibition

t hat i 8.gEeat®oPHhFIOLOOYASSAY BRSPAXTAREASYORS € rej ect ed
and are not wused in the regression. The | C50

Ca| cul SeIYEN deils sird aghir@huhder ONIEMYHRSIC Bietifusd @@p}emented with
ant agoni sts of the P2X7 receptor, the calcul a

or ed
| ¢g% FBS mnéflé)rraM @[EBES &lpvitgpgen Corl? Carlsbad, CA) in 5% C02 and at 37
°C, and are split onto 12 mm round Poly-D-Lysine (PDL) coated coverslips (BD

Biosciences, San Jose, CA) in a 35 mm dish with a density of 130K cells/dish a day
prior to the experiment. Whole cell voltage clamp recordings are made with the
Axopatch-200B amplifier (Axon Instruments, Foster City, CA). The recording
electrodes are pulled from borosilicate pipettes (World Precision Instruments,
Sarasota, FL) on a horizontal puller (Sutter Instrument Model P-87) and have
resistances ranging from 2 to 3 MQ when backfilled with internal solution. All

voltage protocols are generated using pClamp 8 (Axon Instruments) software. Data
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PR R B P Ao e S BT L ated
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for ca rrg,geréggrlfl ?ndutcee(? (ejchlaglcal ﬂv%lé}a ée%g ﬁ?a{vxp s%’ressure) Assay for

equati &
Determlmng Pain Relief

This Example illustrates a representative method for assessing the degree of

pain relief provided by a test compound.

Adult male Sprague Dawley rats (200-300g; obtained from Harlan Sprague
Dawley, Inc., Indianapolis, IN) are housed under a 12 h light/dark cycle with access to
food and water ad libitum. For the assay, all animals are habituated once, baselined

twice and tested once, with each procedure being conducted on a separate day. Prior
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of the antagoni st the H || oeff|C|e ,and._.
|és<z955a@b3 SIR0uE B ptsRe ICBoTIRe e h gahe i bigdbans and
 RGBLD e SEAPLE B raden a6 1t

pY eral esg 1s (Paw Pressure) Assam 25 Determ ning
Phisslimg| SeedndThasslifix ang It@tlnglqmscmae@mva dagpr doercactt besline, the

deg | |
Rty TREE 3o s B R b AR PR Etuipg ghe pav
r pteSsure @tiRP Appar@iab z@D 1 RapdaiHsélk®) IS ﬂg:ueWoQ@l%@Hlus CA).

I nc. I ndi anapol i s, are housed under a 12
| Aghmald ardbasglines amdtthstQ@ @eg@up@ of gw, pasbopninal lvm&tesfad once on

I | ' 1abi t .
o RS Bl P LTS L i ot

pisoeperied thred ﬁgleg doduasedodthree ArRpakahéentslay .calli hﬁfdpaw If any
110 WD 2009/ 023623 PCT/.US2008/ 072760 to_ each day'

pisibedal geady iy dugptically difereptye@ries by dpore thars abgt 1&@ °g) from the
I re it S

t B ko et SuBpnnt 368 DR SN RRAY 4 BT B Inelverage of
r ésttheve meaht vortshstan séorbd isdpady Oonsseday, |aﬂelhynzﬂs<mendjedted iwith 0.1

pPOCEBPBIREOREr 1lof AGATBGEA GRRALIhg" RIRID AR VA REIOBIO testing.

r q@ﬁa&?xﬁ SunaSEort VOBSIef Ry CRC RAMISPRY. bAVHRLS r@ﬁt%s at various
t hen subjected to the first baseline, second baseline

atithepeigtsi preprdo tasung,émntfwwydw}’@culaicassaefadfh toatee hinch g mepoints are

B SheriRl i 2t sef0e bty e 15} s8hppad @ diffrent

t g6da Fs Of P 3bAbsend( f P ibk AdnBARERM to 2L blicdh dgrbh GarldN@ose in the
Wodland Hlls, CA). ~Animals are_baseline test ed

i fregfmsnperogp adevinisteredivehisimeantiobi Hoa cempeundga oeallyradpgnistered,
t B% 211’1%{1%18 A foodggtl,t n{/]élcﬂ%@% mnég %o?élv?egtu? Q?xiﬁlet)ﬁ%, baseline, each
peated T hree

consecuti ve roc

t hji'ﬁpa\ﬁlﬁ)srteﬁeﬁ Cﬁréé tidks ﬁﬂartﬁe rdﬁﬁh§tﬂ:ﬁ:6ﬂd€& lf(Sr a(ﬂlyeia.c h
hi ndpaw. If any individual read is drastically

di ffer eRbelk¥Ritives dPhobRESidnilucdledItaldiiBed Yorl dabiMrb&ihent group
as the mean of the left foot gram force scores on test day (left foot only or LFO
score). Statistical significance between treatment groups is determined by running an
ANOVA on LFO scores followed with a least significant difference (LSD) post hoc

test. A p<0.05 is considered to be a statistically significant difference.

Compounds are said to relieve pain in this model if they result in a statistically
significant reduction in hypersensitivity of nociception values compared to vehicle
controls, determined as described above, when administered (0.01-50 mg/kg, orally,
parenterally or topically) immediately prior to testing as a single bolus, or for several

days: once or twice or three times daily prior to testing.
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ot her two on a given hindpaw, the hindpaw is retested

a 4th tinme, and the average of the three nost
w@ogizteent scores is used. On test day, all aPCTEE208/072760

are injected with 0.1 15 nL intraplantar 0.5%-1.5%

carrageenan ssol d in saline) 3 hours prior to
testi njﬁose“rég‘ﬁ eéoh‘bo Adartow! al\‘/eﬁl? Pdatfy %egumerous changes and
AP EHERL Y HRALE W $hd BRIFSFedPEm N RifnhiS oftthé“ﬁ{%iéﬁﬁéﬁ and that

prior to testing, but for any particular assay,
r sarthechanges anidme@bificetionacan b¢ hheds antofiodepartingek@n itie spirit of the

e S T hE e Ry Kot Al ST sqpvalent

5 tQafAfis SUEN WHHIAH e tﬁfédsphlf’(%a swpetmhe’-ﬁvéﬂt%t ment
group adm ni stered vehicle control a conpound is

orally adm ni stered, the animals are f ood- depri ved

t he eveni ng before testing. As with the baseline, each
hi ndpaw is tested three tinmes and the results recorded
for analysis. Hypersensitivity of nociception val ues
are calculated for each treatnent group as the nean
of the left foot gramforce scores on test day (left
foot only or LFO 25 score). Statistical significance
between treatnent groups is determ ned by running an
ANOVA on LFO scores followed with a | east significant
di fference (LSD) post hoc test. A p<0.05 is
considered to be a statistically significant

di fference. Conpounds are said to relieve pain in this
nodel if they result in a statistically significant
reduction in hypersensitivity of nociception val ues
conpared to vehicle 30 controls, determ ned as

descri bed above, when adm ni stered (0.01-50 ny/ kg,
orally, parenterally or topically) imediately prior
to testing as a single bolus, or for several days:
once or twice or three tines daily prior to testing.
111 WD 2009/ 023623 PCT/ US2008/ 072760 Those skilled in
the art will appreciate that nunmerous changes and

nodi fications can be made to the preferred enbodi nents
of the invention and that such changes and

nodi ficati ons can be nmade w t hout departing fromthe
spirit of the invention. It is, therefore, intended
that the appended clains cover all such equivalent 5
variations as fall within the true spirit and scope of
the invention. 112 WD 2009/ 023623 PCT/ US2008/ 072760
CLAIMS 1. A conpound or salt or hydrate thereof
according to fornmula la or Ib: Y-X.W
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U Z~22 Y-X | Z2Z2 WC x Z NZ Z3 or NZ4 s 4 RARA
la b 5 wherein: Uis CRIAor N, Wis -C(=0 N*4-,

WO NR4AEIBD) - or -NRA-NRA-C(=0) -; each R4 is PCT/US2008/072760

10

15

20

25

i ndependent |y hydrogen, C1-C6al kyl,

(C3- Cgcycl oal kyl ) Co- C2al kyl __or taken together with a
substituent of X to form a YLAIMS7 penbered 10

het er ocycl oal kyl ; X is absent or Cl-C6al kylene that is
optiondl |y utssmnound ersali erthydratethercod pesording wnfosmula Ia or Ib:
selected fromRB, Rc, RD, and RE; RB, Rc, RD, and RE

are each independently hydr oxy, -COOH, C1-CBal kyl,

(C3- C8cycl oal kyl ) Co- C4al kyl , Ci1-C6am noal kyl ,

C2- C8alkyl et her, mono- or di-(Cl- 15

Coéal kyl ) ampnoCo- C4a| kyl, (4- to 7-nenbere

het er ocycl ﬂiCo C4a| kyl Yaﬁ?gl %@zQZaI kyl; or
any two RB, RCZ, RD, and RE n t\oge%her with the
carbon at) ons t hrough whi c 4re connect ed

forma SR/to 7- ‘henbered cycl oal ky|:|( or a4 to

7- menber ed heterocycl oal kyl ; or any one of RB, Rc, RD,
and RE takenla together with R4 and t B atom or atons
t hrough which they are connected forma 4- to 20

7- menbehextithet er ocycl oal kyl ; Y is C1-CBal kyl,

C3- Clécycl oal kyl, 4- to 16-nenbered heterocycl oal kyl ,
6- to Ulie-OrgplbenNed aryl or 5- to 16-nenbered
heteroaryl, each of which is optionally substituted

Wi th 1Wgﬁg(&@k;NR41 U, & (+odependemRy.cehosen from

hydroxy, hal ogen, cyano, am no, nitro, 0xo,

ani noc @momézg mﬁ%é&h@éﬁt |f Rﬂ}fb ﬁaff(%fl @l ¥ olofd17D)-Cralkyl

Coéal kenyl
Cor Oakgrdrtoggtheik ywith 01 @&amumldfyx t@l fot@ﬁadl kéxytp 7-membered
% tCGhaI oalg oxy, C2-Cb6al kyl ether, G -Co6al kanoyl,

SERSVROTE fonyl, 113 WD 2009/ 023623

PCT/ U82008/ 72760 (C3- C7cycl oal kyI)Co
or di - CiS @Bk YY) Qwﬁq'@kyl@ie | IBaRHA sthﬁgaowngrl to 4

d -
P e e

1- Ceal @é! }{Séi'”Rf 9%{!16}@ DR each independently hydroxy, -COOH, C;-Cgalkyl,
(Cs-Cscycloalkyl)Cy-Cqalkyl, Ci-Cgsaminoalkyl, C,-Cgalkyl ether, mono- or di-(Ci-
Cealkyl)aminoCy-Cjalkyl, (4- to 7-membered heterocycloalkyl)Co-Cgalkyl and
phenylCy-Cralkyl; or any two of Rg, Rc, Rp, and Rg taken together with the carbon
atom or atoms through which they are connected form a 3- to 7-membered cycloalkyl
or a 4- to 7-membered heterocycloalkyl; or any one of Rp, R¢, Rp, and Rg taken
together with R4 and the atom or atoms through which they are connected form a 4- to

7-membered heterocycloalkyl,

Y is C-Cgalkyl, C3-Cigcycloalkyl, 4- to 16-membered heterocycloalkyl, 6- to
16-membered aryl or 5- to 16-membered heteroaryl, each of which is optionally
substituted with 1 to 6 substituents independently chosen from hydroxy, halogen,
cyano, amino, nitro, oxo, aminocarbonyl, aminosulfonyl, COOH, C;-Cgalkyl, C;-
Cealkenyl, C,-Cgalkynyl, Ci-Cghaloalkyl, C;-Cshydroxyalkyl, C;-Cgaminoalkyl, C;-
Cealkoxy, Ci-Cghaloalkoxy, C,-Cealkyl ether, C;-Cgalkanoyl, C;-Cgalkylsulfonyl,
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Z1, 72, Z3, and Z4 are independently CRlL or N, 5 R1A
i s hydrogen, hydroxy, hal ogen, cyano, am no,

wa@pionozmebhonyl , am nosul fonyl, COOH, Cl-C6al KRET/US2008/072760

10

15

20

25

30

C2- Coal kenyl , C2 Céal kynyl , C1-C6hal oal kyl ,

Cl- Cehydr oxy | ky Cl- C6am no C6a| koxy
ofCebrfar B)&kw ; 4&3’]@681)1%3” or aﬂércmﬁﬁy Desatae dnioy palkanoylamino,

C]'no alol‘ Elgy%anﬁﬂ&af%gl? % okt hpft 1%6% @ﬂamlﬁ@ﬂﬂonyl and

am no, kanoyl am no,
dl(C( CAaIEﬁ;slulfyhy)lamnmocar bonyl, 10 nono- or
i - (Cl-Co6al kyl )am nosul fonyl or
( C1- Codtl Kz, Y5 unfl onvitesiatigiend@aBCIRlor1$; | ndependent |y
hydrogen, hydroxy, hal ogen, cyano, am no,

am nocgr pory! hydohdos wyhry! arfé63| bk bonyl
C2- Coal I%gnyl 6%Gal kIy Ry C%%ﬁalgga pfiffo, - aminocarbonyl,

Cambshykiomty GROH, @1‘3 oot etk CoCabaloalkl,

R liylors rC bl BT BN § b ety Cr-Caall

mether, OF-Clalkhikold, C@ﬂ@%}dk}fﬁmf&@l @t @@c&ﬁﬂ@&'j@@@&yi mono- of

nmono- or di - (Cl-Ceal k )am nocar bonyl, nono-
didi-(@1Cadlallapina i nediianeppming, mono- or di-(C;- C6a1ky1)am1nocarbony1

g 6 %%%ﬁ&ﬂéélﬁl?ﬁ‘ﬂ?%ﬁ@*d@% aﬁygﬁﬁ%%?’%&ﬁﬁ%tyf“ine

that is t onaIJ ifije e re cerre of

eI oS wflndenlyt dofliodkhd Hydfiuh R dvand amino,

caﬁmﬁaﬁb@ﬁﬁo NarR@Bslil k1, ( COOH 2@@@@@13@“ Qizi(ﬁgﬁllk%}tlh (©XOgalkynyl,
-S3H, -SO2NH2, -P03H2, tetrazole or

oﬁadishélgﬁlémle KirGshapeapelkpk C61-Geamiymmlkys, s6-Cedloxy,  Ci-

?@ﬁ\@n%alié@ ?éEAal 70;%93' “é"qé %@ kydr:TBc“angh&lfonyl (Cs-

hﬂﬁ}fdlﬁiﬂk@lljcovmﬁﬂ@ll N MR6nd-S dﬂy dii-00 £ 0sakylaiftgal RyCall@ndylamino,
Mis: 25 (i droxy,. hal ogen, cyano, am no
am G &F 15k 1Cy lmlapqaamyl meBR-bfx Fiai Gyt salkghamizegyifonyl or

8 e B TR ARE g RERATRLEP e ot A ey

E;it %g élﬁig%, a%C?{ bkéﬂé‘ile%ﬂlﬁfgl ?apﬁ?&f orf‘igdlﬁed by (i) the replacement

Cof @&&lrkml-@lﬂlb(ﬁﬂﬁmglamdﬁd,wﬂia@ﬂbleydnsmipﬂ@ Batbonyarbo®mond, or (ii)
or di. 30 Cl1-Co6al kyl am no,
|sul(s@pt@géylﬁyp§0an&%|—f5&3ﬁ —SQ3NH@) & OsHp, tetrazole or oxadiazolone;
- (C1- Coal kgl ) ami nocar bonyl ; each of which is
optl on& Ily @ mt i @IUt@‘a, W1 INRe.t 8, 4501 190MOCEDNRY, 028669, (Cy-

PEILIERIRHOTRIAG Pubshihatfnle LOURREOLARIT ¥: SGF Finernbered
amwmaaﬂp@n&mmmmgémw@} Cgéﬂ&lﬂandal koxycar bonyl ,
al kanoyl oxy, C1-C6al kyl, C1-C6hydroxyal kyl,
Cl- Cehajgal kyl , Ci1- Ceal koxy, Cl1-C6hal oal koxy,
C2- Coal kyl

(1) hydroxy, halogen, cyano, amino, aminocarbonyl, aminosulfonyl,

carboxyalkyl, or -COOH; or

(i1) Cy-Cghaloalkyl, C;-Cgalkoxy, (4- to 10-membered carbocycle)Cy-Csalkyl,
(4- to 10-membered heterocycle)Co-Caalkyl, Ci-Cgalkanoyloxy, Ci-Cgalkanoylamino,
Ci-Cealkylsulfonyl, C;-Cgalkylsulfonylamino, C;-Cealkylsulfonyloxy, mono- or di-
Ci-Cealkylamino, mono- or di-(C;-Cgalkyl)aminosulfonyl, or mono- or

di-(C;-Cgalkylaminocarbonyl; each of which is optionally substituted with 1 to 4
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et her, Ci1-Cb6al kanoyl am no, nono- or
i -(Cl-Co6al kyl)am no, Cl-C6al kyl sul fonyl, 5

W@IGO%EGGIQ/I sul fonyl am no, nono- or PCT/US2008/072760

10

15

20

25

(O’ Coal kyl ) am nosulfonyl nono- or di-(Cl -
to 7-nenbe

Kk d 4-
hé{i\&} ﬁ!&{a)g} 2&)@ fts@p%séochog% frogm o%ﬁ‘@n&’%g?ge?’o Myioxy, cyano,
| @mn((ﬁ)irb‘ﬁfﬁﬁn aHllh§suNonW .8 OCH,~ @(M{"joar‘tﬁ‘)ﬂgl Lal?eﬁl‘gyl%x?r ?éaCéalkyl,

absent, then Mis othef than thienyl of unsubsti
onCH%h}zxgemyékoﬂst(ili-Gt}mbbalkylt 0 (;-Osattendyer €dCdmitdationy) €2-Coalkyl

10,.(b) n.Uis N Wis - NHC.=Q) - nd A is absent

¢ RUREAC S Bt Taion. BRREngT SrCuireeBeDr e Cor alisutfonyl,

hﬂlqggﬁlkyﬁﬁﬁﬁ}}lﬁrﬁin%d nftmol Or Hg(mﬁéhﬂfﬁﬁnﬁﬁdsﬁ%ﬂ | BionbCbr di-(C)-
when Uis CH, WX-Y is other than: jo NHRX o

( éls&lkyl)imim)wbwyﬂi andi4- h émesingbered heterprysie;

C(=0-0Oalkyl; 15 (d) when one of Z1, Z2, Z3, and Z4

is N, amdidddehatfvea somopounid,of Farmwal3 la;and Z4 are each

CH, RA and Y are each independently al kyl, aryl

ar al kyka)oxhdne a5 darwy lis —W#CS)NH—C(aﬂﬂ))U\lél’rd)A ar@@bbekt, itllen M is other

CR1A, then R1A is other than %4 when Z1, Z2

Zthagihienyl og vasubsttitedior hﬁngP%‘S’t}h?él% #1tgrl8cmernbsigd carbpeycle;

is - =ON(H) -, X is unsubstituted al kyl ene or )

aI kyl efl® whissti isU¥.eW st NESHEDy.cangxdxl is aivsenzohﬁ:rsM is other than

B
n h d (f) wh ,
22, zs?cﬁﬁﬂle?ﬁ i QoL W i e no o§ iy

and the renmaining RL are each j ndependently H,

hal ogen, nitro, hydroxy, or alk RA is cycloal kyl
or substitutedOor unsubsti NbRed
-C(=O N(H) - XIS 25 unsubsgtituted al kylene, Y is

al kyl y titgted with
one O&EXIB o al kylyanm noy unsubsti t uted hetNeroaryl,
unsubstitut &d het rocyclioal kyl, or 115 2009/ 023623
PCT/ US2008/ 072760 ' het efdicycl oal kyl substituted with
nitrile or amno, and U is CRIA then RLA is other
than ambgrein Ry & Fhor 60910231883 PCT/ US2008/ 072760

(d) when one of Zy, Z,, Z3, and Z4 is N, and the others of Z;, Z,, 73, and Z4 are

each CH, Ra and Y are each independently alkyl, aryl aralkyl or heteroaryl, W is —
C(=O)N(H)-, and U is CRy4, then R4 is other than OH;

(e) when Z,, Z,, Z3,and Z4 are each CH, Ry is unsubstituted phenyl, W is —
C(=O)N(H)-, X is unsubstituted alkylene or alkylene substituted with one hydroxyl, Y
is dialkylamino, unsubstituted heterocycloalkyl, or heterocycloalkyl substituted with
one alkyl, and U is CRj4, then Ry, is other than halogen; and

(f) when Z,, Z,, Zs,and Z4 are each CRy, at least two of R; are H and the
remaining R; are each independently H, halogen, nitro, hydroxy, or alkoxy, R4 is
cycloalkyl or substituted or unsubstituted phenyl, W is —C(=O)N(H)-, X is
unsubstituted alkylene, Y is alkyl or cycloalkyl each optionally substituted with one
COOH, dialkylamino, unsubstituted heteroaryl, unsubstituted heterocycloalkyl, or
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2. A conpound or salt of hydrate thereof according to
claiml1l, wherein U is CHor N 3. A conmpound or salt
w@eoobgpehoat e t hereof according to claim 2, haviPgI/UsS2008/072760

formula la. 5 4. A conpound or salt or hydrate t her eof
according to claim 3, wherein RLA is hydr

e@gwd%a&kah éubsatﬁtffdownarﬁﬂﬁ%% aF BOHP, an%ﬁf% Ko Bw &gy Ria is other

g%» Céal kyl , C2-C6al kenyl, C2-C6al kynyl

Cl- osah oal kyl, Cl- C6hydroxyal kyl, Cl- Cbami noal kyl ,
C1- C6al koxy, Cl- C6hal oal koxy, C2-C6al kyl ether,
Cl- Coal kanoyl, Cl- Co6al kyl sul fonyl,
(C3- Crcycl oal kyl ) Co- C4al kyl , nono- or

i - (Cl-Co6al kyl)am no, Cl 10 C6al kanoyl am no, nobno- or

- (C1- Coal kyl ) am nocar bonyl , nono- or di-(Cl-
Céal kyl ) am nosul fonyl or (Cl-C6al kyl)sul fonyl am no. 5.
A conpound or salt or hydrate thereof according to
claim4, wherein R1A is hydrogen, cyano, am no,
am nocar bonyl, am nosul fonyl, COOH, C2-C6al kenyl,
C2- Coal kynyl , C1-C6hal oal kyl, Cl1-C6hydroxyal kyl
Cl- Céam noal kyl , Gi - C6al koxy, 15 Cl1-C6hal oal koxy,
C2- Coal kyl ether, Cl-C6al kanoyl, C1-C6al kyl sul fonyl,
(C3- Crcycl oal kyl ) Co- 4al kyl , nono- or

i - (Cl-Co6al kyl )am no, Cl-C6al kanoyl am no, nono- or

- (Cl1- Co6al kyl ) ami nocar bonyl , nmono- or

- (C1- Coal kyl ) am nosul fonyl or (C
1- C6al kyl ) sul fonyl am no. 6. A conpound or salt or
hydrate thereof according to any one of clainms 20
1-5, wherein RB, Rc, RD, and RE are each independently
- COCH, Ci-Cgal kyl, (C3-C8cycl oal kyl ) Co- C4al kyl ,
Cl1- C6am noal kyl, C2-Cgal kyl ether, nono- or di-(Cl-
C6al kyl ) am noCo- C4al kyl, (4- to 7-nenbered
het er ocycl oal kyl ) Co- C4al kyl and phenyl Co- C2al kyl ; or
any two of RB, Rc, RD, and RE taken together with the
carbon atomor atons through which they are connected
forma 3- to 7-nenbered cycloal kyl 25 or a 4- to
7- menber ed heterocycl oal kyl ; or any one of RB, Rc, RD
and RE taken together with R4 and the atom or atons
t hrough which they are connected forma 4- to
7- menber ed heterocycl oal kyl 117 WO 2009/ 023623
PCT/ US2008/ 072760 7. A compound or salt or hydrate
t hereof according to any one of clains 1 to 6,
wherein RB, Rc, RD, and RE are each independently
G -Cal kyl, (C3- C3cycl oal kyl) Co- C2al kyl , or
phenyl Co- C2al kyl ; or any two of RB, Rc, RD, and RE
taken together with the carbon atom or atons through
whi ch they are connected form
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5 a 3- to 7-nenbered cycloal kyl or a 4- to 7-nenbered
het erocycl oal kyl ; or any one of RB, Rc, RD, and RE

W@ a0em236eet her with R4 and the atom or atons RCIF/O82PN8/072760

10

15

20

25

which they are connect ed forma 4- to 7-nenbered

P ﬁtG(ri‘reg?}lglcgglr WA upg 05 t%ﬂgléaafte reéqq%gccoiélp% o%lgltn? 1, wherein U

whergiganNd 1 s CH 10 9. A conpound or salt or hydrate
t hereof according to any one of clains 1 to 7,

whereig U ig gl)m nd?orCQIPY :9(5 Babss zgyfox?%xf%a)t 8aim 2, having

t her eof accor 0 any one cl al s
wheneilailaX i s substituted. 11. A compound or salt or
hydrate thereof according to any one of clains 15 1

to 10, 4wher @i gbn¥pdund ©k-s&k dk KiylsatCrefeb® aycdrdial Y lclaifi-3, wherein
to 16- nenbered aryI or (5- to 16-nenbered heteroar

eZehiopidregsal hglogerh syamo. B8N0, fmlnwathwsb @mdnasplfemyly é@DH Ci-

Mg, Che g A0SR PR . LR A0 b,

16areibelkel] (het ailoayy C;-Cekdbalk@pt, i®Gr@dalkyl ethest C{-Atgkhnoyl, C;-
rate ther of accorglng

t2 996%‘1%95@#@3’& (%r%10§%10a1ky1t)€o-§§h¥ﬂh &ion op i Gpfreplipipmino, Ci-
sbgkdo gfa%gnw tHodd-0mr 1 d £C Scﬁﬂer eoa?ﬁlﬂ&fﬁb%éllylld' m(ﬁﬁo- or di-(Ci-

compound or salt or hydrate t according to any
ofgalbfl)ahiabsmdfongl drd C1-8 saliplpsudfonyldinZ?2, Z3, and Z4 are
CH. 15. A compound or salt or hydrate thereof

accordisng t @ esiwpaung @fsaktlodihydratethedeof acdddinghe chim AMwherein
i 5 NR4C(=0) - or NRA-NRA-((=0)-. 118 VO 2009/ 023623
P8T4 SdpdoEr 7B amigo. IipesAsAMYH agnaslionyy CRO. 4t2aCoalkenyl,

rCeg fkyﬁ:lfgf (-jde :E)glohﬂ(azﬁn&fl @ﬁycﬁ&g& k%/'l me,-C aﬁiﬁlogl 1, C;-Cealkoxy,

vvher el n I'oX cyano amn

i @halotiboyy,, GACHbsul fahy] @h-CéaIEéﬂd'l 061-536(11ky1)sulf0ny1 (Cs-

C&y‘fc}?&? %(;éﬁplkyg Cn?%l@kox% ﬁléz(t‘)]e& )armno nbe 8 -Cealkanoylamino,

heidaho6Y G- hocafBlonBah8RNON @X6,-Calkyl Ifonyl
C1- Coal kang% a?f?ﬁ% éﬁ%leca%a?gw sul fonyXoGl salkyl)aminosulfonyl or

CicﬁﬁaﬂIW)SsmesdmyirJ@m no, C1-C6al kyl sul fonyl oxy, nono-
or di - C1- Ce6al kyl am no, nono- or
i - (CleCoal Ay&()rmlﬁdundmlsﬁlo nyhydraﬁe theraof acoorditig foGhy one of claims

ngsk‘?Y’JE“%f?‘éld o e o R %1 6%y flepigERbe “COOH. C1-Cuatkyl
Iq;(gfggd;i’gﬁ)ﬁ klg%)g"&-@élﬁ?l, fﬂflo@}aﬁﬁﬁoal@ﬂ 09.CsRRYPE/Ry, mono- or di-(Ci-
Cealkyl)aminoCy-Cjalkyl, (4- to 7-membered heterocycloalkyl)Cy-Cialkyl and
phenylCy-C,alkyl; or any two of Rg, Rc, Rp, and Ry taken together with the carbon
atom or atoms through which they are connected form a 3- to 7-membered cycloalkyl
or a 4- to 7-membered heterocycloalkyl; or any one of Rg, R¢, Rp, and Rg taken
together with R4 and the atom or atoms through which they are connected form a 4- to

7-membered heterocycloalkyl
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am nocar bonyl, am nosul fonyl, -COOH, Cl-C6alkyl,
C - C6hydr oxyal kyl , Cl- C6hal oal kyl, C1-C6al koxy,

w@l00g0mbdal koxy, C2-C6al kyl ether, Cl-C6al kanPyI/H{1008/072760

10

15

20

25

nmono- or di-(Cl- Ceal kyl ) am no, C1-C6al kyl sul fonyl,
1- | kyl sul f I -
C E:gi 7(%a|s g@p(?nggﬁq%rgnéﬁn ggl(t_) ]y E?drﬁ%:{[geregﬁl according to any one of claims

d'l {LH; }cf@?é k! RE” Q) G8J PARY Ry Qx%defch iﬂeg&éeﬂﬂﬁ%}@{a , (Cs-

het er o¢ A~conpound or salt or drate thereo
aﬂmrcdhaﬁgzllﬁa (ﬁaﬂaym dlﬁphamiyﬁl‘oeﬁiﬂlkyﬂd o1s any ityo hy”dRmXBlc Rp, and Rg

SRS eh A s Cesbiafodt LR (Rt ARRIRD! a1f Fonpegied form
1@’3%%%@&& ¢ c@%‘llgél%k kW- to ?%eﬁ&redlgét%mﬁlgyl or any one of

het er ocycl oal kyl , Cl- Cbal kanoyl oxy,
CRsCBal Rxarmyllfhﬁah@ tog@mero&’alh Ry lagd, tfecaignn, or atoms through which they

ClrBahYL b heny s S eagHg ot 0. mono

Coal kyP) ani E\oe%?én%%f&lsf@ggﬁ higgSleeos & topiastrayone of claims

qu§blgﬁ&ggﬂyﬁ§@H1 to 4 25 substituents independently
chosen from oxo, am no, hal ogen, hydroxy, cyano,

ani nocgr bony) I ﬁ;#%}s .

Cl- C(Sh?droxyaiz(f<1§ﬁ§{311t1‘]'1g:‘;t)iﬂ %g Fggﬁ yl, 8§%%§§%%%¥&?y0n60fdmnm

Clt&8hahaainkdoxyN. C2- C6al kyl et her, Cl-C6al kanoyl ami no,

nono- or di-(Cl-C6al kyl)am no, Cl-C6al kyl sul fonyl,

Cl Coalibyl sW Eanydualid@alt &P APdra®f thereof according to any one of claims
- (C1- Coal kyl ) am nosul fonyl, nono- or

dﬂiQ@aWhEﬁHk bty tedr bonyl, and 4- to 30 7-nenbered

het erocycl e. 119 WO 2009/ 023623 PCT/ US2008/ 072760 18.

A conpdiind d&cqmmqumdmrhﬂdpahwhﬁwéh@®6fa@onhmghmpwwpneOfchnns

17, wh
By e v AL e e L TR
(I16)xn&1be@mét@1@bﬂwIeaclgﬁn@@uy@lmsnnﬁé& to 10-nenbered
het er ocycl oal kyl ) Co- C4al kyl ,  C1- C6al kanoyl oxy,

Cl- Coahkanow ahffind o@%al%?h é%h&@@ﬁ’ z!locordmg to claim 11, wherein
Cl- CBaIkyIsquonyIan1no al kyl sul f onyl oxy, nono-’

orY N ClClaIKﬁ]aIG{yba}ﬁ-m@mbmdmry]opr (5- to 16 membered heteroaryl, each
é 1§Ba$§ t%§n1nosulfonyl or nono- or

dPP Y %T m nocar bonyl ; each of mhich i's

optionally substituted to 4 10_.substituents

i gdepeﬁaext CRIARRE G S 06;38‘11’3 iPeisot pRep to any one of claims

h 31 45 9% whéi&ﬁni[a is %ﬁlgpﬁfhg‘@tm@d’wﬁmr&ﬂsluﬂoﬁ%ﬁ !;tr[uerftgl}|
Cl- Coa hydr oxyal kyl ,

14. A compound or salt or hydrate thereof according to any one of claims

1 to 13, wherein Z,, Z,, Z3, and Z4 are CH.

15. A compound or salt or hydrate thereof according to any one of claims

1 to 14, wherein W is —-NR4C(=0)- or -NR4-NR4-C(=0O)—.
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Cl1- C6hal oal kyl , C1-C6al koxy, Cl-C6hal oal koxy,
C2- Coal kyl ether, Ci-C6al kanoyl am no, nono- or

wa@lpeop36CH6al kyl ) am no, Cl- C6al kyl sul fonyl PCT/US2008/072760

10

15

20

25

30

Cl- Ceal kyl sul fonyl am no, nono- or

di - (Cl1- C6al kyl ) am nosul fony] , nmono- or di-(Cl- 15 )
CGaI( ky & négl%))é?w&ﬁ or S%lharyiﬂdfﬁts ﬂ?@rﬁ%frn%é?f@élg to any one of claims
hetef ocmek&n M. A conpound or salt or hydrate thereof
according to any one of clains 1 to 18, wherein RAis

ot her t.ha phen A oung: .

hydr at éyt%é(?ge%fg ggg%%ndi ﬁ%a“t% amipy %%T‘%ﬁ%@%uin Anigosulfonyl or
otM@OH; ban hal oaryl. 20 21. A conpound or salt or

hydrate thereof according to any one of clains 1 to

18, V\hgge@lncﬁﬁld&y@,t@pc@m, ¢4.CoORY-#¥berkd -arfd) Co-Caalkyl, (4- to
conpound or salt or hydrate thereof according to any

oh@msimberesd heterotyele) CoaCsalkiybr €1 sFkanoylayyhén-Gdatanoylamino, C;-

tpi [ 1023 0 u of..salt~o [ her eof .
LRl RO SufL OIS IS, g or i
WagkRAmir®, opfonenabl ydiSahsthalkylediddetlemaar Wr, nsdod or di-(Ci-
het erocaryl has at |east one oxygen or nitrogen ring
afertkylnmingcaghanybusrgh ot which isromipaniix subsigfedvith from 1 to 4
a Yol [ erel [.Si,Qt a

o RERRE MRCBARbME o RATERED o' diind, HelopkRydrony. cyano,
saininoodrbbyydr atmitdielf@ol, act@OHL n@t@alklyhi T, 2Cshydivayelkpl, C;-

L A Ay i,
12Rn¥0Q,28Q%/ %rglgt?}éat ﬁfg{ BR¢Q08(1R14/RY, C 12é5a|1]®j1§1@%gﬂléﬂﬁino, mono-

of salt or h reof "according to claim 25]

whe die{ G -Gdadlty DA inassuldpyil omahd-y os db&i € atkothnnieo abanyl, and 4- to
sgid heteroaryl contains at least two nitrogen ring
a?ﬂ’?@l} ei‘%/{ge,&el)éWFg%und or salt or hydrate thereof

according to any one of cl aj 5 1 to 26, wherein )
is ot héf thénc%%ﬁ%%g% plEor bgiatg earpiisherding f@eﬂ?%lmoféfwherem

hygisate thereof according to any one of clains 1 to
27, wherein Uis CH and WX-Y is other than

unsubst.it - C{ 5 I kyl . und..

aait ol ntFSes bbby bR, thing. FohinQFEIRR ARyt o
1-COOBBorwherein Uis CH and WX-Y is other than
unsubstituted - 10 C(=0) N(H) het eroaral kyl. 30. A

8 g gpg ]y(lgl g{-ﬁsaﬁlldaugn, Oy orakeyt per©ofo-mes8e@t ngyliC-aptkyl, (4- to
10-membered heterocycloalkyl)Co-Caalkyl, C;-Csalkanoyloxy, C;-Csalkanoylamino,
C;-Cealkylsulfonyl, C;-Cgalkylsulfonylamino, C;-Cgalkylsulfonyloxy, mono- or di-
C;-Cgalkylamino, mono- or di-(C;-Cgalkyl)aminosulfonyl, or mono- or di-(Ci-
Cealkyl)aminocarbonyl; each of which is optionally substituted with 1 to 4
substituents independently chosen from oxo, amino, halogen, hydroxy, cyano,
aminocarbonyl, aminosulfonyl, -COOH, C;-Cgalkyl, C;-Cghydroxyalkyl, Ci-
Cehaloalkyl, C;-Cgalkoxy, C;-Cghaloalkoxy, C,-Csalkyl ether, C;-Csalkanoylamino,
mono- or di-(C;-Cgalkyl)amino, C;-Cgalkylsulfonyl, C;-Cgalkylsulfonylamino, mono-
or di~(C;-Cgalkyl)aminosulfonyl, mono- or di-(C;-Cealkylamino)carbonyl, and 4- to

7-membered heterocycle.
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1 to 29, wherein Uis CH and WX-Y is other than

unsubstituted - C(=O N(H) heterocyclic. 31. A conpound
W@er00gat362br hydrate thereof according to any OPET/G$2008/072760

claims 15 1 to 30, vvherein Uis CHand WX-Y is other

t han unsubstituted -

corrpouﬁg or As‘é‘PIPP‘B’rndW&F‘]éPé hy aied ?%a%yspm%tot Jaigh 7, wherein

ong;of claine 1 to 31, wherein Uis CH and WX-Y is

ot her than unsubstituted -C(=O N(H R, , vvhere| n RRis

am noal ky yl al I a I

al kyl , d; Li ad §§ glr%mgglg ar% |’1y%§l 1%3 ‘lﬂﬁ corrp k%llémcs’saﬁh;onyl or
or-C@flIH,aﬁe ther eof according to any one of cI ai ms
to 32, wherein Uis CH and WX-Y is optionally

5 subst i f(&ed C?(C%@l&l{lk!}lR,, @}t(%ﬁﬂdoﬁ?' RR i g 10-membered
aryl C1 al kﬁ@ or heteroaryl C1- C4al kyl . 34 A conpound
0~

ohesgicycloplkiher-guakylher eof Giloelkaneoxs any dﬁEC@ﬂkanoylammo

Cl(ﬁ_‘p@ﬁl af?sglf%n \@g@ éulf%lxe}h%rﬂer éoa‘ I\&aig?lc(e)/lsa gyl?%r Jpgnos, or di-

3411 Ak Rintino, M hfon@pt | @rnaldl-yC sOhsityil fatttiesbuttehygr oaﬁyl mono—
A conpound or salt or hydrate .thereof accord

c|daﬁ% Selkxhsareegarbogl; FoRe ok rERHER [is @aﬂ@%ﬂﬁssugﬁﬂtp@éswh 1 to 4

10 o B BRTRLB R oxht Bl S ShEsy [Rlgsepy oy, ey,

t heviwehrbaaglor diangndsalfohd] m 3600OWher e@lrﬂ(ﬁﬁqydi hef e€Cgpxydxyalkyl,

t ai t | t t ' 38
COsona Bt sal v of yHkaNe « hSr-CoRISEDHan ngCrbetid m eher
30, hRLENImiMol s pBhbONAk Y @ @?UGQIH%I%BW' e Attkylsulfonyl,

. A conpound or salt or ratet ereof accordi ng
t &16TalkylsBBonylireine] monM optch aClsqlkfysl)@bsmﬂuLfDeyi mono- or di-(C-
or hydr at e

15 |tO %?1&1%{“2%058%?%3 a(ng %Cénquf o(@i‘ez?rﬂ%yc %34-39, wherein

X i C2al kyl t ted, 41. A
co'msiouﬁa or Asdgmpoynd ?ﬂypa%@?)gky%@ fee ?re'aﬁéjfagaﬁn?ﬁgwt%lycqng.%clmms
Q to‘@@e\'ifﬁér@ln Iﬂ-zqols%tﬂe?t}féﬂ Hakphkyene, substituted with

A conpound or "salt or hydrate thereof

accordl gt . i ed. Wi .
at |easP 2 bl M Bdlaetpb SRS R 1) wherein
RR 4 isbtheethan haleagylt wo of RB, Rc, RD, and RE taken
together with the carbon atom or atons

20 21. A compound or salt or hydrate thereof according to any one of claims

1 to 18, wherein R, is other than cycloalkyl.

22. A compound or salt or hydrate thereof according to any one of claims

1 to 18, wherein R, is other than thienyl.

23. A compound or salt or hydrate thereof according to any one of claims

25 1 to 22, wherein when Ry is optionally substituted heteroaryl, said heteroaryl has at

least one oxygen or nitrogen ring atom.

24. A compound or salt or hydrate thereof according to claim 23, wherein

R, is other than optionally substituted heteroaryl.

25. A compound or salt or hydrate thereof according to claim 23, wherein

30  when Ra is optionally substituted heteroaryl, said heteroaryl contains at least one

nitrogen ring atom.
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t hrough which they are connected forma 3- to
7- menbered cycl oal kyl. 15 43. A conpound or salt or
whyapars2i her eof according to claim42, wherei PCT/KS1088/072760
substituted with at |east 2 substituents selected from
RB, Rc, RD, and RE, wherein; any two_ of
and REZPaken BRRAURECT wilf AT hrdraicahersel %e}rﬁv&toa%%% wherein
t i fQu
W%lgﬁbq{]e;}' \ég;b@{br{dgg Sll(l tﬁu’%g %?Ae(l:(g% Oglggi‘l%?ré%rgf gontalns at least two
hyidrc@bnrmgatoamf accordl ng to any one of cl ai rrs 20
34-39, wherein Y is an optionally substituted
car bocytl e or cafpsuptiodralt by hgdrbast thérgb st cotiiigetocmy e . of claims
A conpound or salt or hydrate thereof according to
3 cllé‘P AP Auhergipdiis gtheythag cadbeR¥sicy| , phenyl, pyridyl, or
nmor phol i nyl, each optional | subst ituted. 122 WO
2009/ 028623 APOMISRI 08 58T 27 mdrawaherm%mp@mgjwcﬁnys@etof claims

1 to &9 rwteergltnli?lse(s)ltl 8% W—ng ther ﬁxan unsulb’stlt\l\@e%r-%(Ib)l\s(lﬂﬁaralkyl

ﬁ I( ﬁggg@m aga %%Ilg((gﬁtfih ls?ﬂt or Bgrlc{ratm ‘[gereot2 ac}{:ordlng to any one of claims

I\H{ 4o MeR hWNh@ré{nAf 0t 1 fEpo rEtRYX)whanydthaent }unsubstituted -
2érl mdin-2-yl-1 H 5 indol e-3-car boxani de:

IM(lBhM@mmﬂeﬁyl )pentyl]-1-pyrindin-2-yl-
H-| ndol e- 3- car boxamni de;
N-[ (1- B9ri diAne@rpydunyi ok chiexy hydreteritibe lacoyrdimg i anynglof claims

i [H;ﬁ) ?3?1 f'fv %ﬂe%ﬁg ggﬁa%ﬁirﬂ}'ﬂ%] F%y%&ﬁ&ﬁ%l%ettﬁk (§1_111su‘p§tituted -

@f:@ [BhdeRyrxam de; N-
4-¢ch orophenyl)cyclohexyl]nethyl}
- 1- pyr di né (f( pjf 1ele; f .
1- (4 rrggnhoxg/&pﬁod (iu;'xgg% s 8{ fiy afettﬁ% ﬁﬁ%mdgfg tol\kny orke of claims
15 -1-pyr 361 dwher2iny| U1 id+ CHd (Iind— W-X&ar boxaherdeharil Sunsubstituted -

N- ol i n-4-yl cycl ohexyl )nmethyl ] -1-pyrimdin-2-y
(%Fé?%%go’é‘la r boxani de;

2 {3-] adarmnt an- 1-yl net hyl Lcar banmoyl ] - 1H i ndol -1-yl } b
enzoi c3aci dA compound or salt or hydrate thereo accordlng to any one of claims

Nl[t% ﬁegﬂ%@rm% [gcar ogéérin Rg%@—\&l %)908@1{31)’ tHan LifRYBoiedd nC@O’)N(H)RV,

Nsn(héreetire RR ik -agvigoalliyd) aikBlayligpaidyy,| or- dialkytainihailing 2aly BHkenyl, or
20 [ g %3?1_ 3- car boxam de;

10

33. A compound or salt or hydrate thereof according to any one of claims
1 to 32, wherein U is CH and W-X-Y is optionally substituted -C(=O)N(H)R,,
wherein Ry is arylC;-Cjalkyl or heteroarylC;-Cjalkyl.

34. A compound or salt or hydrate thereof according to any one of claims

25  1-14, wherein W is-C(=0)N(H)-.

35. A compound or salt or hydrate thereof according to claim 34, wherein

M is optionally substituted heteroaryl.

36. A compound or salt or hydrate thereof according to claim 35, wherein

said heteroaryl contains at least one nitrogen ring atom.
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N- (4- net hyl - 2- phenyl pentyl ) -1-pyri m di n-2-yl -
H i ndol e- 3-carboxam de; N { [ 1-(6-nethyl pyridin-3

WO 200p033kdhexyl ] methyl } -1-pyrimdin-2-yl-1 PET/O0EO72760

10

15

20

3-carboxam de; 25 N f [

1- (4-fl uorophenyl)cycl ohexyl ] met h
- 1- pyr Phi di A aypaund grisply 6F BY@ateéﬁ?IE%&%ﬁP@@lg to claim 36, wherein

2did hbfeAsh gh@i{hsja’[ YR SRR AR hs, 1H i ndol - T -yl }p

ent anol ¢ aci

Il) Snse t L;?or 0% :rﬁnl%f)gl:ng or §X (t: éxr’ g&rgﬁq tggreoqﬁo@%g f:oyc%lmh?% ¥yvherein
200 dp2i3aaBy FbIited Y BnRdiRYIE0
1- (3-ethyl pyrazin-2-yl)-N[(1-pyridin-3-ylcycl ohexyl)m

ethyl ] 33 H W‘é’(ﬁﬁﬁoﬁd &%ﬁllﬁ’gi(ﬁfﬂrg@ thereof according to claim 38, wherein
4-chloro-N-[ (1-pyridin-3

M@p@mﬁﬁﬁwsﬁﬁmmwr}mlﬁﬂpgwm di n-2-yl -1 Hindol e- 3-
car boxam de; 5

N-{[ 1- @8- nemhmmmhmdwr)saly of bpdmteyth}mef duybidide pyaiymindiaf claims
| - 3- b de
géﬁf F 91 ?eaj vFls%égﬁlwﬁefﬁy‘PS{tﬁted
y

-1pyr|md|n2 | -1 Hindole-3 - carboxam de; N Jl
1- (4- chlor ercquy@fl@éﬁélﬁyr hdratedheryd 'c}q‘i@tdma tojclaim 40, wherein

n ;13- car boxami de;
N-si 5914@8 %}rn%p rlé’%tfﬂl d |{oh|d|g)1e§!|06l I'n-1-yl et hyI] 1-pyrimd

L oy ns et o S0P REA R ferg et ©aifn 40, wherein

HX Rdabstituted Withia€ Rbst2aduBstitdénts selected from Ry, Re, RD, and R, wherein:
N-[ (1-pyridin-3-ylcycl ohexyl)nmethyl]-1-pyri m di n- 2- yl -

4-(trifh [ 1R
N Wﬁ%@ﬂ‘%ﬁ R} it 40k @SALO QKA Thdirbon atom or atoms

i through whichitheydot ecrected fdyoxapi idé/-membered cycloalkyl.
4-cyano-N-[ (1-pyridin-3
-yl cychdhexy ¢amepduyt Jor Falpyr hydrdierth&eyf actotdingnidadl@m342, wherein

9{(1% %ﬁ%?ﬁg%wﬁg ﬁﬁe)a%gdugﬁgkwti ;Fée(qtﬁq fr(?m Rg, Re, Rp, and Rg, wherein:

-1l-pyrimdin-2-yl-4- (trifluoronmethyl)-1 Hindole-3
_ car boREHT RO Rb RejRip-and R f@&%@ﬂ@%ﬂ Véth hoopraken ptom or atoms

'T%Qﬂ(éh whichk ’[I&Xlra'rérb(q{ngct%d ¥dtat* 5- to 6-membered cycloalkyl.

44. A compound or salt or hydrate thereof according to any one of claims
34-39, wherein Y is an optionally substituted carbocycle or an optionally substituted

heterocycle.

45. A compound or salt or hydrate thereof according to claim 44, wherein

Y is adamantyl, phenyl, pyridyl, or morpholinyl, each optionally substituted.
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(trifluoronmethyl)-1 Hindol e-3-carboxam de; 25
N-{[ 1- (6- net hyl pyri di n-3-yl)cycl ohexyl ] net hyl }-1-pyrim

WO 209023693 - 4- (trifluoromethyl)-1 PCT/US2008/072760

10

15

20

25

H i ndol e- 3- car boxam de; 7-chloro-N-[(1-pyridin-3
-ylcyclohexyl)nethyl] 1-pyrimdin-2-yl-1 Hjndol e-3-
car box4fi deA $9PADdXYC9 {53 BB F06 pOERHpE A9 Ghim 1, wherein

4 met hyl - 2- pyrldln 3
t%ﬁﬁﬁ%% -pyrimdin-2 1 H-|ndole 3- carboxam de;

i o o AR ﬂﬁa?lg?e%l)ng RER Rl il dolos 8 %b%iidc'%“
Yot n N Taog %3%”@1%%@%1 Vb igarn 250

{4mﬂm;@%hﬂ%xgﬁu£trlfluoronethyl)phenyl]pentyl} 1-pyrim
din-2-yl- 1 Hindol e-3-carboxam de; N {[I

-(4-c hII\PL? ﬁcﬂll}f&%ﬁ%ﬁ@%@@y? 01¥f5§rﬂﬂf%1>ﬁ¥ b]ﬂqw&dble 3-carboxamide;

-4-fl uor

I-IH-
ARTI: oﬂmye%%é‘-e/?ce@%ﬁ‘% kari b e
dicArbdxthidé; H i ndol e- 3- car boxam de; 4-fluoro-N

-(4- nethylphenyl)cyclohexyl]nethyl }

- 1- pyr 'lfﬁﬂinﬂdfﬁ yht- Nl({|1'|=[41(ﬂﬁﬁio%rﬁethﬂ%&ﬁﬁﬂ@cﬂﬁlexy]l?]’methyl) 1H-
4-f 1 uoro- - (4- met hoxyphenyl ) cycl ohéexyl ] net
-19¢W¢Bﬁmdmnmzuvl-1 H indol e-3 -carboxamni de;

4-fluoro-N- { [I -(4-fluorophenyl)cycl ohexyl]nethyl }
- 1 pyr IN¥{ [di- (@ groplenist)cy dioteixgl| e thy 8- beyemidie:2-W- 1 H-ifjdole-3-
4- chl ophenyl)cyclohexyl] nmet hyl } -4-fl uoro-
ﬁ P ‘Hgﬁ 20 i ndol e- 3- car boxani de;
1- Pyrlnldln- - ndol e- 3, 4- di car boxyl i c, ac
4- ami d&N-8L1 [(61mﬁtypmhﬁnté)v|clohe>§bé %ﬁb&lwn@frﬁwd)n%wﬂ -4Bindole-3-

Lobbbs fIElBY ] -1

0 -2 yI)nethyI] N—[(l pyridi n- 3-

2 et o PR ke o B AT -1 Adpgeise-

dicarbdxathtdeH i ndol e- 3- car boxami de;
2-{3-[(adamantan-1-ylmethyl)carbamoyl]-1H-indol-1-yl} benzoic acid;

N-[4-methyl-2-(4-methylphenyl)pentyl]-1-pyrimidin-2-yl-1H-indole-3-

carboxamide;

N-(4-methyl-2-pyridin-3-ylpentyl)-1-pyrimidin-2-yl-1H-indole-3-

carboxamide;
N-(4-methyl-2-phenylpentyl)-1-pyrimidin-2-yl-1H-indole-3-carboxamide;

N-{[1-(6-methylpyridin-3-yl)cyclohexyl|methyl}-1-pyrimidin-2-yl-1H-indole-

3-carboxamide;

N-{[1-(4-fluorophenyl)cyclohexylmethyl}-1-pyrimidin-2-yl-1H-indole-3-

carboxamide;
2-{3-[(adamantan-1-ylmethyl)carbamoyl]-1H-indol-1-yl} pentanoic acid;

1-(5-fluoropyrimidin-2-y1)-N-[(1-pyridin-3-ylcyclohexyl)methyl]-1H-indole-

3-carboxamide;
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4-met hyl - N- (4-nmet hyl - 2-pyridi n-3-yl pentyl)-1-pyrimdin
-2-yl -1 Hindol e-3- carboxam de; 125 WD 2009/ 023623

WEODPOSBRDE/ 072760 N { [I PCT/U82008/072760

10

15

20

25

- (4- et hoxyphenyl )cycl ohexyl ] met hyl } - 4-nmet hyl -

Yo b ki S RO ieir ook ’i@mﬁﬂilyl] Heindole-3-

Q;yr[,b)[gnqkig-z yl -1 Hindol e- 3-carboxanm de; 5
N-{[1-(4- chl or ophenyl ) cycl ohexyl ] met hyl } - 4- et hyl -1 - py

o oA A SR PR R

legppoxamide;n- 2-yl -1 H i ndol e- 3 -car boxam de;

N-[ 2- (4-chl orophenyl) - 2- nor phol i n-4-yl et hyl ] - 1-pyri m d

I N-2- yN- 41 -(30néthét éﬂt thettlyl}0d@Y@m&lin-2-yl-1H-indole-3-
-car boxaﬂ d(e th&%nﬁﬁeolraop gnym’;’ }2 gl&perl di n}i I
941@???\?91[11}16,-1 pyrl mdin-2-yl-4- (trifluoronethyl)-1

Hindo | e-3 -carboxam de;

N- (ad ahia{{ﬂ s(ﬁ-m@tyylphctrtyﬂcyclqhml]md}yl] -1-pyrimidin-2-yl-1H-indole-3-
E 8 t,hyl am no) ethyl]-1 Hindol e-3- carboxam de;
1 thoxamide;

N-(ad - hyl et hyl
pr (()Sy?ﬁaﬁll&:q rfi‘]iﬂr%' - Qf%li)’}l?BX Xﬂll%ﬁtﬂlgﬁ rlrm n—2 ?)IH-
[ﬁldQ)ﬂe 3:%%%9@@;/') 4- met hy| pentyl] - 1- [3-

no

di met hyl am propyl]-1 Hindol e-3-carboxam de;

4 chl o .

Z[3-(di dNonI(-ez 4%1 (ihloro}%he)ngl s 91|p]er1ﬂ_n ylethlyH % p%rlrbli/dru? gliyrll _l§{_ %dgle 3
endrpbyandidé} 20 i ndol e- 3- car boxam de; 4-chloro- |

-[ 2- (di et hyl ami no) et hyl ] - N- (4- met hyl - 2- pyri di n- 3-yl pe
ntyl) - dettry] i Nndoj-g3- :{3[(1-‘f)@ﬁ@ﬁﬁxﬁmc?ﬁohécyﬂ})lﬁ{eﬂ[}@}c%amoyl} 1H-indol-1-
[ 2- (4-chl orophenyl ) - 4-net hyl pentyl ]
[ PDpigptraieiy| ani no)ethyl] - 1 Hi ndol e- 3 car boxami de;
25

N- [ 2- (Nkﬂﬂp&rid#mhbm}ﬁwloﬁem’ilmﬁl}d] hpyrigidintdyy}4-griflnoonthyl)-
‘51? 5 ﬁl11 i ndol e-3 -car boxam de;
?‘2 ﬁ‘fag?od%ﬁ’é eyl ) 2-pi peridin-1-yl et hyl ] - 4- net hyl -
e Iélrgro o T\? [()i -pyndm -3 yli]cycio%éxyl)_n(ig[fxyl?)i?pr;lncrlr%dm-f-yl 1H-indole-3-

carboxamide;

4-cyano-N-[(1-pyridin-3-ylcyclohexyl)methyl]-1-pyrimidin-2-yl-1H-indole-3-

carboxamide;

N-{[1-(4-methoxyphenyl)cyclohexyl|methyl}-1-pyrimidin-2-yl-4-

(trifluoromethyl)-1H-indole-3-carboxamide;

N-{[1-(4-fluorophenyl)cyclohexyl|methyl}-1-pyrimidin-2-yl-4-

(trifluoromethyl)-1H-indole-3-carboxamide;

N-{[1-(6-methylpyridin-3-yl)cyclohexyl|methyl}-1-pyrimidin-2-yl-4-

(trifluoromethyl)-1H-indole-3-carboxamide;

7-chloro-N-[(1-pyridin-3-ylcyclohexyl)methyl]-1-pyrimidin-2-yl-1H-indole-3-

carboxamide;

124



WD 2009/ 023623 PCT/ US2008/ 072760
N-[ 2- (4- chl or ophenyl ) - 2- nor phol i n-4-yl et hyl ] -4-fl uor o-

WO 290233l n- 2-yl -1 H indol e-3 -carboxan de; PCT/US2008/072760

10

15

20

25

4-fluoro-N-[2-(6- msthoxypyridin 3-yl)-2-piperidin-1-yl

hyl ] -1 le-3 bax
{2 (AR bt A pyrm SR iRy ey e
NRhiykankideyri m di n-2- yl - H i ndol e- 3 - car boxami de;

N—(adamantan- 1 -yl met hyI) 4- et hyl -

APt o ggeﬁnﬁmﬁzﬂgﬁ%@é‘-‘gﬁmwn—zyl—lH-mdole-
- Ylaatboxhinide; pyri m di n-2-yl -1 H
i ndol e- 3- car boxani de;

4-chl omommréi\f-[mfﬂ@ﬂ@n-ar(44ne¢thy1§h@iy¢)wﬂngzr]hywmﬂ,rdnyziymmﬂ indole-

n- 2- yI 1 Hindole-3 - carboxam de; 4-chloro-N

[ 3-qeahagAmétieopheny| ) - 2- pi peridin- 1 -ylethyl]
-1-pyrimdin-2-yl-1 H indol e-3 -carboxam de; 15

4- chi oreluerd-N-fi-peth a4 tgfluaonathy phdnylpersyi t lngyjiphién-2-yl-

gﬁyéf%tg%g}é,éérgéxa%r i.m' din-2-yl-1 Hindole-3 -c
1 <ty NS Bk i o>

yF—ITHOiBQOIN-?[ @arlg(ﬁ(aﬁﬁ&é"oxypy“ di n 3
-yl )-2-piperidin-1-yl'ethyl]-1-pyrimdin-2- 20

i cnioro A AIRTSFE hery e et oY e

ylchrbbxgyidem di n-2-yl - 1 H-| ndol e - car boxam de;
3-chloro- | -[(1-nmethyl -

Him dazmiorémd{Dln@txhyth}/}phbﬁﬁ)dyelbhaiyi&d@w}dprriﬁndm-z yl-1H-

yl.pentyl)-1 Hindol e-2-carboxam de;
41749ley @ﬂllho[(%fml%yrl di n- 3-yl cycl ohexyl ) met hyl ]-1-pyrim
di n-2-yl-1H pyrrolo [2,3 -b] pyridine-3 -carboxam de;
4- chl odeluer¢-N-EtHyhethopynhiedylpeyglohexyl|methyl}-1-pyrimidin-2 —yl 1H-

b{%‘%’?ﬁ %}éﬁ%bo\ygarg%{slr [JnO)C(“anm 3ey| 1 Hpyrrolo [2, 3-

. ndonery A abhlbcateheny Ses hb sy bB e By rimidin 2-y1-1H-

PQI&o‘}@?QQﬁloQJI%FdQO _ . .
4-Chloro-1-pyrimdin-2-yl-1Hindol e-3-carboxylic acid

(adarma 'N—?ﬂ -d4-chlor0pheny1)cyclohexyl] methyl}-4-fluoro-1-pyrimidin-2-yl-1H-

indole-3-carboxamide;

1-Pyrimidin-2-yl-1H-indole-3,4-dicarboxylic acid 4-amide 3-[(1-pyridin-3-yl-
cyclohexylmethyl)-amide];

1-[(1-methyl-1H-imidazol-2-yl)methyl]-N-[(1-pyridin-3-
yleyclohexyl)methyl]-1H-indole-2-carboxamide;

4-methyl-N-[(1-pyridin-3-ylcyclohexyl)methyl]-1-pyrimidin-2-yl-1H-indole-

3-carboxamide;

4-methyl-N-(4-methyl-2-pyridin-3-ylpentyl)-1-pyrimidin-2-yl-1H-indole-3-

carboxamide;
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yl met hyl ) -am de
4- Chl oro-1-pyrimdin-2-yl-1Hi ndol e-3-carboxylic acid

W@ 200at23sent an- | -yl - ethyl)-anmide; 5 PCT/US2008/072760

10

15

20

25

4-Chl oro-1-pyrimdin-2- yI 1H i ndol e- 3-carboxylic acid

|('1(er|?2 g]‘ﬁﬁﬂe@m ; l o Céﬁ cyc oﬁexyl]lméthyl} 4-methyl-1-pyrimidin-2-yl-1H-

Hggkpggmmogﬁﬁwgldln 2-yl - 1Hi ndol e- 3- carboxylic acid
(4-nmethyl-2-p-tolyl- pentyl)-anide; 4-Chloro-

_pyr| 2 - nd __ '9_ '...___ K )
0 A AL g ST P 211
43cattxamide; - pyri m di n-2-yl -1 Hindol e-3 -carboxylic
acid [1 -(4-chloro-phenyl)- cycl ohexyl methyl] -am de;

4- Chl on\n{ﬂfl (ﬂydhﬂdlfbﬂhdﬁ?i@cydlo}ﬂeklyl]ﬁéﬁxb@ ~BnQAtI W rigidac? §1-1H-
[1-(4-trifluoroneth
phdela-J-cepekanigry | net hyl | - ani de; 15
4-Chloro-1-pyrimdin-2-yl-1Hindol e- 3-carboxylic acid
[ 4- (4- éfhbmo-Npofi (4 thlorapbemsah dnaplpylinedry ety jrbpyitrdin-2-yl-1H-
g 4bChIo%p- | -pyrimdin-2-yl-1 Hindole-3
- el 11 -0 et howy-

: B?Piy:#%&yf“zc G IRk @Tnc‘gwsﬂsz@ PVHidin-2-yl-4-

rﬂﬁBMe’t li]‘f'anﬁ ole- 3 carboxamlde

trlfluoronet phenyl ) - pentyl J-amni de; 4-Chl oro-

- 2-

[ 2}/2 '4_ 4 c}}fﬁroé W)D?-g %rlfhjn P%feﬁ?f]y b&?&dlﬁi -2- 3{1 -4-
-mﬂﬂmanmhﬂ)yHﬂnHMEBHmmMKmmﬁecarboxyl|c acid

(4 nmet hyl - 2- pyridin- 3-yl-pentyl)-am de; 25

4- Chl omD¢adamyfitafid] oyl fredryY)-4-&litot 9 00D -€didreGal BONY ettty REH Gndole-3-
[ 1- (4-chl or o- phenyl ) - cycl obutyl net hyl ] - am de;

AcaRpseide; pyrini di n- 2-yl - 1Hi ndol e- 3- car boxyl i ¢ aci d
(2-adamant an-| -yl - 2- hydroxy-ethyl)-am de; 128 WO
2009/ om@zarnmwsa@@my@?@vmro-h-{nﬁdlimeﬁxylamino)pmpyl]-lH-indole—
ﬁgrl |n 2 yI 1 Hindole-3 -carboxylic acid (3
Rﬂ - am de; 4-Chl oro- -pyr|n1d|n 2-yl -

1
H i ndol eh?oro-%\?-[f?i( glllllogop ny?)- -mep hﬁ}r)]é/ lﬁ)ﬁ%yl )- ami de;

(dimethylamino)propyl]-1H-indole-3-carboxamide;

4-chloro-1-[3-(dimethylamino)propyl]-N-(4-methyl-2-pyridin-3-ylpentyl)-1H-

indole-3-carboxamide;

4-chloro-1-[2-(dimethylamino)ethyl]-N-(4-methyl-2-pyridin-3-ylpentyl)-1H-

indole-3-carboxamide;

4-chloro-N-[2-(4-chlorophenyl)-4-methylpentyl]-1-[2-(dimethylamino)ethyl]-

1H-indole-3-carboxamide;

N-[2-(4-chlorophenyl)-2-piperidin-1-ylethyl]-4-fluoro-1-pyrimidin-2-yl-1H-

indole-3-carboxamide;

N-[2-(4-chlorophenyl)-2-piperidin-1-ylethyl]-4-methyl-1-pyrimidin-2-yl-1H-

indole-3-carboxamide;

126



5 4-Chloro-|-pyrimdin-2-yl-1Hi ndol e- 3-car boxylic
acid (4-nethyl-2-phenyl- pentyl)-am de; 4-Chloro- |

WO poppiozdeds n- 2-yl -1 H-indol e-3 -carboxylic aci dP¢BUS2008/072760

10

15

20

25

-cycl opentyl - 2- phenyl propyl) am de;

4-Chl oro-1-pyrimdin i ndol carboxylic¢

(2- cycNO p% ‘EOPH@YB%%A)? 1Hy4| )flefgwﬁ- sfluoro- lxpyrum 1n—g yl-1H-
Hfalaeoje 1'dE“ di n- 2-yl - 1Hi ndol e- 3- car boxylic acid

(2, 3- %eny - propyl)-anide;

?chlhg& I BK 2)@8_6gﬂalgnﬂ1§(e%/ﬂyixéﬁ-é-@B%-Sfp%fi&%[R%M‘J})l]gl Bifidin-2-

4y£11H{iﬁdb1b-—3madexhﬁhiide; 2-yl - 1H i ndol e- 3- car boxyl i ¢ aci d
(4- phenyl -butyl)- am de; 4-Chloro- | -pyrimdin-2-yl-
H i ndoNe 23(6=188th By id - 1) -pipetidmbr- OBy PR mekhyi- l-pynmldln -2-

et hyl ] - am de;

4yichilgndnle-3ppriorpatides 2- yI - 1H- i ndol e- 3- car boxyl i ¢ aci d
(3,3,5-trinmethyl- 20 cycl ohexyl)-am de;

4- Chl oNetaHampgmtamil e},ilmemyym-—mlekhyhdiqiyeinﬁdima?r-bbl&yﬂihdnlaa+ d

ada nta 2y|amde 4-Chloro- | -pyrimdin-2-yl-
I—l-czilrhTH FAEYS - carboxylic aci d cycl oheptyl met hyl - ami de;
4Ch|oro|-p |m'din-2 ndol e- oxyli.c acid
[2-(2- fich ]ﬁgo-é{-ig?ngﬁ ghlorz)g i)y@ Plpgpﬁz%ig yﬁet}@aj blpé{rmp(%n-Z-yl-lH-

m%errgg X Hi ndol e-3 -carboxylic acid ((1
% %y?j%%xlf}e’ cycl ohexyl net hyl ) -am de; 4-Chl oro- |

- pyr| m i | &-3 N )
(1-h dﬁ%}'&(l{;)rg N’/Q mﬁghoﬁgql ﬁ ?;)ﬁe(“fﬁ{lieglgﬁ}li ,Lpgr %%hg 2-yl-1H-indole-3
26&196)@321&68,3 PCT/ U82008/ 072760 4- Chi oro-

-pyrimdin-2-yl- 1 Hindole-3 -carboxyli c acid

(1- hydmmowrz -erenbiohRBiyMyL-bipRAUEE] - ?ﬁt@m PhQrimidin-2-yl-1H-
-pyrimdin-2-yl- 1Hindol e-3 -carboxylic acid
( Idejedi-expoxareide:ahy dr o- t hi opyr an- 4-yl et hyl ) - ami de; 5
N-[ 2-(4-fluorophenyl)-2-piperidin-1-yl ethyl]-4-nethyl -
1- pyr i #ictione-2-y2-piperidinathyl-2-{ 3-(tridhwobonethyljfdenyl]ethyl }-1-
pyrimidin-2-yl-1H-indole-3-carboxamide;
4-chloro-N-[2-(4-chloro-3-fluorophenyl)-2-piperidin-1-ylethyl]-1-pyrimidin-
2-yl-1H-indole-3-carboxamide;
4-chloro-N-[2-(6-methoxypyridin-3-yl)-2-piperidin-1-ylethyl]-1-pyrimidin-2-
yl-1H-indole-3-carboxamide;
4-chloro-N-[2-(3,4-difluorophenyl)-2-piperidin-1-ylethyl]-1-pyrimidin-2-yl-
1H-indole-3-carboxamide;
3-chloro-1-[(1-methyl-1H-imidazol-2-yl)methyl]-N-(4-methyl-2-pyridin-3-
ylpentyl)-1H-indole-2-carboxamide;
4-chloro-N-[(1-pyridin-3-ylcyclohexyl)methyl]-1-pyrimidin-2-yl-1H-
pyrrolo[2,3-b]pyridine-3-carboxamide;
4-chloro-N-(4-methyl-2-pyridin-3-ylpentyl)-1-pyrimidin-2-yl-1H-pyrrolo[2,3-

b]pyridine-3-carboxamide;

2-adamantan-1-yl-N-(4-chloro-1-pyrimidin-2-yl-1H-indol-3-yl)acetamide;
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N-[2-(3, 4-di fluorophenyl)-2-piperidin- |
-ylethyl]-4-nmethyl-l-pyrimdin-2-yl- 1

woRGpmzdee3 3- car boxam de; PCT/US2008/072760
4- et hyl - N- ( 2- nor phol i n- 4- yI 2- phenyl et hyl)-1-pyrim di
n-2-yl -1 _Hindol e- 3- c
N-[2- (4 @Hpr@rbaﬁ%ﬂnﬁ d@fmﬁ@ﬁ% Carbyrdichy | poig. rofaigmantan-1-

| yroRdhyIibglide: 2- vl - 1H indol e-3 -carboxam de; 3

-chl oro-N-[ 2- (4-chl orophenyl ) - 2-piperidin-1-ylethyl]-1

H! I( ﬁdglE té}g!)ro 1-Brihii Qzﬁ-llg?-lﬂﬁl 6033‘%%&3711]0 acid (2-adamantan-1-yl-

e-2-car boxamd
NethlyB-dnfidehl or ophenyl ) t et rahydr o- 2H pyr an- 4-yl ] net hyl }
-4-methyl-1- pyrimdin-2-yl-1 Hindol e-3 -carboxam de;

5 3 Ch| OﬂC(ilﬁbro{l-pynmldm-Z yl-1H-indole-3-carboxylic acid ((R)-6,6-
4-chl oro heﬁ )tet rahgdro 2H pyran-4-yl ] net hyl }
53 hep

ﬂm[lf(thylbwelﬁ i frivkrastbyD2myde net hyl ] -1
H-i ndol e- 2- car boxam de; _
N-[ 2- (4- (Eiﬂbl@rbpyaémydiI)szlﬂiIbmdiotﬁ-hcaﬂboxyhc acid (4-methyl-2-p-tolyl-

WDt e

% byr st Gpsnimiio 2 o5 Eélbﬂ’&r&ién%cdﬁz‘ Tclibro-pheny

nyl) - 2-pi peridin-
10 Nﬂ[rg%t{ﬁglllféﬂlt {%ngaﬁo?oyr, &E 2-yl)- 4 met hyl -

H i ndo a Ny . (A . .
M Tl T A —
- phaotydxeiowthyl-hmiite; | ndol e- 3 -carboxamni de;
N-[ 2- (4- chl or ophenyl ) - 2- nor phol i n-4-yl et hyl ] -1-(3-cyan
opyr i dyrciopsl )-primids-2yi=1H-HdodP &bdxylkaddad X B @-d&luoromethyl-
130 WO 2009/ 023623 PCT/ US2008/ 072760
4 phevhyeyclehenylmethyi-amidgor phol i n- 4-yl pentyl ) - 1- pyri mi d
in-2-yl-1 Hindol e- 3-carboxam de; 4-chloro-N
15 {2- pi pérQldpro-1-pyrimidig-2- )[lﬁli-tndpfd-hcarbmlhyaql@)3[{41(@1ch1030-pheny1)

Sy aids >V

?L‘r gglr IOE}]O%N' Og %?rufill lr?dlrz%ggig}/%?dec%Fﬂgggﬂ}%hg llc-lgl et[l (4-methoxy-
pﬁéﬂ}@)fﬁc%ﬂe&gﬂ%ﬂgﬂpﬂmcl oheptyl ) net hyl ] - 1- pyri mi di n-

I ndo - “car boxami de;

4. chi O4ilolor %%élcﬁh HIHATPRRERYA LaboRIReT | ghid- 11y hGty1-2-(4-

yl]-1-pyrimdi
20 trlﬂuoromethyl-phenyl) pentyl] amide;

4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid [2-(4-chloro-phenyl)-
pentyl]-amide;

4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid (4-methyl-2-pyridin-
3-yl-pentyl)-amide;

25 4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid [1-(4-chloro-phenyl)-
cyclobutylmethyl]-amide;

4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid (2-adamantan-1-yl-2-
hydroxy-ethyl)-amide;
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10 1 Hindol e-3 -carboxam de;
4-chloro-N-[2-(2, 4-di fl uorophenyl)-2-piperidin- 1

WO 2000023623 - 1 -pyrimdin-2-yl- 1Hindol e-3 PCT/US2008/072760

10

15

20

25

-car boxam de;

4-chloro-N-[2-(4-ch) oro ny I|n 4-yl
1- pyri Aidierool 9?’“@@“‘5@& 21 d)PE’ 3- Sar b‘yr F‘EFFine? methyl‘bUtyl)
- gAfRoxam de; 15 4-chloro-N
[2-24 chl orophenyl ) - 2-pi peridin-1-ylethyl]-1-pyrimdin
Azcﬁ: A d_llr\eroplyf)yr?rklf)duga yl%H IR STAR gérggxﬁlc' CALP of?'ﬂhgl%ll-pentyl)
[énﬁdrchlorophenyl)tetrahydro 2H pyran- 4-yl ] net hyl }
-1- pyrimdin-2-yl-1 Hpyrrolo [2, 3 -b]pyridine-3
- car boxarA16e; 1- ny&ﬂﬂic@ﬁ 0=y}k1 H-indole-3-carboxylic a01d (4 -methyl-2-phenyl-
(1 h%droxycyc oheptyl )nethyl]-1-pyrimdin-2-yl-1

ohudg;2, 3 - 20 b] pyri di ne- 3- car boxani de;
4 chloro N-[ (1- hydr oxycycl ohexyl ) net hyl ] - 1- pyri m di n-2
- yI 1 H-I-(Ehlonoe] -pytfi@jd3a-2 k)l gy t-irdiolee3-8arbagylivox acidd e (3-cyclopentyl-2-

3, 4-di fl uorophenyl) - 2-pi peridin-
VF?D’ %@&?m1d|n 2-yl - 1 FprrroIo
di ne- 3-car hoxam d

2 3-b
5 chi o]ﬁzﬁ/ r 'rpz m@%mﬂwldw}ndzl%éﬁyp@tlw Pl pyfEicrlighexyl-2-

4pﬁﬁ¥ﬁ vﬂf&%afolo[Z 3-b] pyri di ne- 3- car boxamni de; or
chl’oro-

1- (4- npt | perazi - 1- he: hyl 1 )
i n-2- n§|é}}i R PRSI i3 UL RS bedc PYL) Difbheny
Peiopy520818¢,072760 47. A conpound or salt or hydrate
t hereof according to any one of clains 1-46, wherein

the coapgysdd- ﬁiSl]'ﬂuBicﬁﬁZ%Q 19etRelcablabagAnRl Shcidct (ygﬁeﬁyl -butyl)-
an in vitro assay 2X7 receptor agoni sm

cempsund or salt or hydrate thereof accordlng to any
one of clainms 5 1-47, wherein the conmpound is capable
of exhiitlonogl -pyrih{dmd-2vat Il incbleZB carboxydivol acid of4-peeyl-butyl)-
|n qghassay for P2X7 receptor antagonism 49. A
ceutical conposition, conprising at |east one

compound_aqr salt or rate ere accordin
Onrerp of 4 c@lé?w:sl-mml@ldlwcyg chsipr #Wl& acid 19-(4-bromdpheny1)-
pg%>1qhﬂgécally acceptable carrier or excipient. 10

A armaceut i cal conp03|t|on according to claim

49, leﬁrb(ﬁh&rol ?&r’n%?dﬁ)-% 1- IIPP P'ldofe § %Mﬁfced a%idl a{tl3qo5l-g’imethyl-

i nj ect an- aer oso a cream- an or
acydlelidxel)-angidgel , a pill, a capsule, a syrup, or a
transder mal patch.

4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid adamantan-2-ylamide;

4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid cycloheptylmethyl-
amide;

4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid [2-(2-bromo-phenyl)-
ethyl]-amide;

4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid ((1S,2R)-2-hydroxy-
cyclohexylmethyl)-amide;

4-Chloro-1-pyrimidin-2-yl-1H-indole-3-carboxylic acid (1-hydroxy-
cyclohexylmethyl)-amide;
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51. A nethod for nodul ating the activity of a P2X7
receptor in vitro, the nethod conprising contacting

W@ b@9IP23KI3 r eceptor with at | east one conpound RPECT/E81008/072760
or 15 hydrate thereof according to any one of clains

1- 48, ynder condltlon f sufficient to
det ect gmorgﬂ’@}’n‘??}@ ryzggbt”gf’?ea%??‘rgo PXNJIC 52 agid ypt Hdhydroxy-
clmwlﬁg{ 2% eInIilﬁe activity of a P2X7 receptor in a

pa I ent, rising contacting cells expressing P2X7

recept gr Itohl %mﬁfcﬁ‘r‘?—g—ﬁq SaRovndyaticsal t.ah (4-hydroxy-

hydrate ereo accor |ng 0 any one cl ai ns 1- 48,
i et@ahyd@ouhiopystif4tyieiegnl)-amid2) det ectably alter P2X7
receptor activity in vitro, and thereby altering the

5 acti vi Ny[20f4-fiiopHRaxs- J@@@@dlﬁn m}f}l@th&l]ﬂ-ﬁ@ﬂiyﬁ-mipyrlﬁﬁdm@ -yl-1H-
met hod according to clalim 52, erein the patient is
hindete-3-sarboxamidehod for treating a condition
responsi ve to P2X7 receptor nodulation in a patient,
conpr i N-PyGaddiflmostpbenyl 2 {piperiden-paddtieyit-4 amethyl-1-pyrimidin-2-yl-

t apeut.i cal | 5 effective amount of at | east one
2%85@8 ~3ppat agoi%fm%‘?’ hydrate thereof according to any

one of clajns 1-48, and reby iating th

cond: t ORI N2 PR - 58 POR et RSl BEBBIHT g B-indole-3-

10 Ckabhx Cﬁ51[411K1,3\/\Ihere| n the condition is pain. 56. A nethod
according to claim55, wherein the pain is neuropathic

pai n. 132,103 gxgéngg%%qggmﬁ@&% O A8 Shpigfin 21111

akrtdote- B-ICSrbaSﬁﬁn@lbﬁt ed pain, a neuropathic pain
syndrone, visceral pain, dent al pai n, headache, stunp

pai n, BRhRIrgN[DES- %b%@h&mz@gfeﬁumrwﬁﬁ] -BY(10HeM®1- 1 H-

pain associated with nerve and root danmage,

c émislare)iZayDmethy it itk indatet-erbexamideieur al gi a,

surgery-rel ated pain, 5 nuscul oskel etal pain, central
15 nervoud- {s[yrs(ﬁeﬂniqlaphenyléwtmlaﬁrdrpé%hpyr@hdr}dbnetlsylﬁ)di-msthyb &r

I f I in, I
C Bl R et TRy on <" Back pai n. gout.

ﬁg?\r/e S%Iorggghr&cﬁﬁﬁpgﬁeny bqtrg &ﬁo% AVIEY a| nSIIfH%tII I}nla (-
expgglj-lﬁsﬁfﬁ%ﬁ)tl(2 1RALtHy1] REL Iﬂd@l%sﬁsdr%)&%l&ét h venom

re, traunmm-associ ated pain, pain associated with

aut oi di .
or paIrrINIpﬁgIt— I@é@gﬁ%g II)%%I%GI I)QﬁIIIeI 1‘I p?y% gfyrI HH
20 oindekpdeubeximidegat, col d or external chem cal

stimuli. 58. A nethod according to claimb54, wherein

t he comndj2t{40¢hlbSphdrii)2MBREHONA-4-AethUrLhReiyealpy@dzin-2-yl-1H-
neur odegener ati ve di sorder, a cardi ovascul ar
dinslelciErearbararaidal ar di sorder or an i nmune system

di sorder. 15 59. A nethod according to cl ai m 54,

wher ei N-I2:@-doordphdnyh-1-piperidin-1-ylethyl]-1-(3-cyanopyridin-2-yl)-4-

methyl-1H-indole-3-carboxamide;

25 1-(3-cyanopyridin-2-yl)-4-methyl-N-(2-morpholin-4-yl-2-phenylethyl)-1H-

indole-3-carboxamide;

N-[2-(4-chlorophenyl)-2-morpholin-4-ylethyl]-1-(3-cyanopyridin-2-yl)-4-
methyl-1H-indole-3-carboxamide;
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Al zhei mar s di sease, traumatic brain i nj ury, asthna,

chroni tructive pul nonary. di sease

inters |Pfl? yl- ‘%r%%thﬁgl i‘?’é"'@@?ﬁnﬁ{ -WeEHsR-Ir P_%nm]ﬁlﬁ} pivtil Hgindole-
deabihhmigt i nal ganglion cells in a patient,

conprising adm nisteri ng to the patient a

t herap I L o Qr 1.
corrpou%;gh koﬁgéﬁil %%OJ e%laydrg Qr‘?g{e}rﬂel%}org%%@?)@?fﬁ%n ? :}H’]g}]hy 1}-1
operimidia2aylnig]-indd8-3-amthoxdrheeby i1 nhi bi ti ng deat h of
retinal ganglion cells in the patient. 61. A nethod

accor durtmldr@-}a[\%(zpﬂaox@fah g@LI@p’éﬁdﬁO}-yW]ﬂ ylimedin-2-yl-1H-

patient is 25 a human. A conpound or salt or
hyrflola-2-catbexaraideaccor ding to any one of clains 1-48,
wherei n the conmpound is radiol abel ed. 133 WO

2009/ 0236R80-PEIV USAeDS Lt ohveply] )63 hy ik 1 metrinodinf yl-1H-indole-3-
det %rm ni.ng the presence or absence of P2X7 receptor

i {2 aélélﬁf)’l e, conprising the steps of (a) contacting

a sanple th ompound qr salt or her eof

accor dirg e I\&ﬁ?y?%ﬁél reshgp 21?%@ i?tﬁﬂiﬁoﬁmnaﬁgl- 2-yl-
t haLinBSe . LapBaunlial,i on by the 5 corrpound of P2X7
receptor activity; ‘and (b) detecting a signal

hyar & ReSoT B AR R R T SR, gy imidie -1

t hEriafloled-cleb@tamidd;ng t he presence or absence of P2X7
receptor in the sanple. 64. A packaged phar maceut i cal

pr epar atdhQire-N-QIPY-tigbRherbP)- ﬁéﬁo g&@@«uf—lwflmldln-z -yl-1H-
or 50 in a

conposition according to claim4

c opitraiohd-bImiidinen)-cathexamidei ons for using the

conposition to treat pain. 65. A packaged

phar madebidreay- [Zb(‘bpldomphwl) &miﬂ@riid'm—hgleﬂgéj-l-@yrimidin— -yl-1H-

| t di t | 49 50
Ry%%%y%@@élﬂ%g@m h’é*{n?‘gj’ aIC(r:]gtr r Iucr:]tgl ogscf g:r mu3| ngr t he
ti f |
ﬁgﬂfgﬁ'égcéﬁ%?éﬁ{ b Crp b B r o s b8 dr 3?%@?%
Ey%ﬁﬁlﬁ‘ﬁ yldl'}§ gg}g 233 b%rfdfﬁ@-@" BarB¥Sdnfie,di sor der .

e use of or "salt or hydrate thereof
accor di '4%1&8—1\@?(31 -}g)a‘f'oxycycloheptyl)methyl] -1-pyrimidin-2-yl-1H-pyrrolo[2,3-

b]pyridine-3-carboxamide;

4-chloro-N-[(1-hydroxycyclohexyl)methyl]-1-pyrimidin-2-yl-1H-pyrrolo[2,3-

b]pyridine-3-carboxamide;

4-chloro-N-[2-(3,4-difluorophenyl)-2-piperidin-1-ylethyl]-1-pyrimidin-2-yl-
1H-pyrrolo[2,3-b]pyridine-3-carboxamide;

4-chloro-N-(2-morpholin-4-yl-2-phenylethyl)-1-pyrimidin-2-yl-1H-
pyrrolo[2,3-b]pyridine-3-carboxamide; or

4-chloro-N-{[1-(4-methylpiperazin-1-yl)cyclohexyl|methyl}-1-pyrimidin-2-
yl-1H-indole-3-carboxamide.
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20 of clains 1-48 for the manufacture of a nedi canent
for the treatnent of a condition responsive to P2X7
WO ewe2we3 nodul ati on. 67. A use according to cPEI/HSRE$/072760
wherein the condition is pain, inflammtion, a
i cal,_ or neurodegenerative. di sorder,,

neurol g a _
car di oégscur‘\amm%roaé Itog hydjats thereqt agspling by anyrone of claims
| M) SvRYSh & DSl lexhrs hd4etectable agonist activity an in vifro assay

of P2X receptor agonism.

48. A compound or salt or hydrate thereof according to any one of claims
5  1-47, wherein the compound is capable of exhibiting an ICsy value of 20 micromolar

or less in an assay for P2X; receptor antagonism.

49. A pharmaceutical composition, comprising at least one compound or
salt or hydrate thereof according to any one of claims 1-48 in combination with a

physiologically acceptable carrier or excipient.

10 50. A pharmaceutical composition according to claim 49, wherein the
composition is formulated as an injectible fluid, an aerosol, a cream, an oral liquid, a

tablet, a gel, a pill, a capsule, a syrup, or a transdermal patch.

51. A method for modulating the activity of a P2X; receptor in vitro, the
method comprising contacting the P2X5 receptor with at least one compound or salt or
15  hydrate thereof according to any one of claims 1-48, under conditions and in an

amount sufficient to detectably alter P2X7 receptor activity.

52. A method for modulating the activity of a P2X; receptor in a patient,
comprising contacting cells expressing P2X; receptor with at least one compound or
salt or hydrate thereof according to any one of claims 1-48, in an amount sufficient to

20  detectably alter P2X5 receptor activity in vitro, and thereby altering the activity of the
P2X5 receptor in the patient.

53. A method according to claim 52, wherein the patient is a human.

54. A method for treating a condition responsive to P2X; receptor
modulation in a patient, comprising administering to the patient a therapeutically
25  effective amount of at least one compound or salt or hydrate thereof according to any

one of claims 1-48, and thereby alleviating the condition in the patient.
55. A method according to claim 54, wherein the condition is pain.

56. A method according to claim 55, wherein the pain is neuropathic pain.
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57. A method according to claim 55, wherein the pain is arthritis-
associated pain, a neuropathic pain syndrome, visceral pain, dental pain, headache,
stump pain, meralgia paresthetica, burning-mouth syndrome, pain associated with
nerve and root damage, causalgia, neuritis, neuronitis, neuralgia, surgery-related pain,
musculoskeletal pain, central nervous system pain, spinal pain, Charcot's pains, ear
pain, muscle pain, eye pain, orofacial pain, carpel tunnel syndrome, acute and chronic
back pain, gout, scar pain, hemorrhoidal pain, dyspeptic pains, angina, nerve root
pain, complex regional pain syndrome, cancer-associated pain, pain associated with
venom exposure, trauma-associated pain, pain associated with autoimmune diseases
or immunodeficiency disorders, or pain that results from hot flashes, burns, sunburn,

or exposure to heat, cold or external chemical stimuli.

58. A method according to claim 54, wherein the condition is
inflammation, a neurological or neurodegenerative disorder, a cardiovascular

disorder, an ocular disorder or an immune system disorder.

59. A method according to claim 54, wherein the condition is
osteoarthritis, rheumatoid arthritis, arthrosclerosis, glaucoma, irritable bowel
syndrome, inflammatory bowel disease, cirrhosis, lupus, scleroderma, Alzheimer's
disease, traumatic brain injury, asthma, chronic obstructive pulmonary disease, or

interstitial fibrosis.

60. A method for inhibiting death of retinal ganglion cells in a patient,
comprising administering to the patient a therapeutically effective amount of at least
one compound or salt or hydrate thereof according to any one of claims 1-48, and

thereby inhibiting death of retinal ganglion cells in the patient.

61. A method according to any one of claims 54-60, wherein the patient is
a human.
62. A compound or salt or hydrate thereof according to any one of claims

1-48, wherein the compound is radiolabeled.
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63. A method for determining the presence or absence of P2X; receptor in

a sample, comprising the steps of:

(a) contacting a sample with a compound or salt or hydrate thereof
according to any one of claims 1-48, under conditions that permit modulation by the

compound of P2X5 receptor activity; and

(b)  detecting a signal indicative of a level of the compound or salt or
hydrate thereof modulating P2X7 receptor activity, and therefrom determining the

presence or absence of P2X; receptor in the sample.
64. A packaged pharmaceutical preparation, comprising:

(a) a pharmaceutical composition according to claim 49 or 50 in a

container; and
(b) instructions for using the composition to treat pain.
65. A packaged pharmaceutical preparation, comprising:

(a) a pharmaceutical composition according to claim 49 or 50 in a

container; and

(b) instructions for using the composition to treat inflammation, a
neurological or neurodegenerative disorder, a cardiovascular disorder, an ocular

disorder or an immune system disorder.

66.  The use of a compound or salt or hydrate thereof according to any one
of claims 1-48 for the manufacture of a medicament for the treatment of a condition

responsive to P2X; receptor modulation.

67. A use according to claim 66, wherein the condition is pain,
inflammation, a neurological or neurodegenerative disorder, a cardiovascular

disorder, an ocular disorder or an immune system disorder.
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