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HETEROARYL AMIDE DERIVATIVES 5 CROSS-REFERENCE TO
RELATED APPLICATIONS This application claims priority to U.S.
whRMisiopal Application 60/867,248, filed November 27, 2006; ¥iiehy 024396
hereby incorporated by reference in its entirety. FIELD OF THE
INVENTION 10This invention relates generally to heteroaryl amide
derivatives that have useful pharmacological properties. The invention

further relates t /‘g{ W f& ting conditions
related to P2X7??gé%§§ c‘figatlon, or |§§r&?§ y%rgg%%er agents that bind to

P2X7 receptor, and as probes for the detection and localization of P2X7

VRS %%%ﬁlb%‘%ﬁ&% ENTION Pain perception,

the peripheral terminals of a group of

sPecialitiedisenbory peurors, Udmber isoelchpriraioniide vaTidtyopovember
27, 2008hysieal AR shemicalstinuliiaduesiagtivatien of such neurons in

mammals, leading to recognition of a potentially harmful stimulus.

Inappropriate or excessive activation of nociceptors, however, can result

FIELDmgeRiH e or chronic pain. Neuropathic pain, which
Dipicall Lestits IO GAmagR 19N RO YL T O e PRI O Bt
transmission in the ab&ence of stimu us, pain from a normaﬁly INNOCUOUS
pharmagtilpgitab ieatertiphialharier mEre S8t pE P ftee ST PaINF hefARASHmgRgeating
conditééﬁymﬁ@wqulfém i&ﬁlﬁﬁﬁ@ﬁ)m&ﬂﬂﬁaﬁ'ﬂﬂla&i@eiﬁstﬂ@%m 6 BICC Heceptor,
and us GSBAUSE B! SEnsitzation e peripheral andscentral nervous systems 25
fo1 owing ini af amage 1o the periphera sfstem (e.g., via direct injury or
systemic disease). Neuropathic pain is typically burning, shooting and

BACKESIERINGI fisinieNeiyans; can sometimes be more debilitating than

the initial injury or disease process that induced it. Existing treatments

FEPIRCRFORRIIC PaltATeryndt g &iph suntn. Ropphred | SRty Fhdrsrme, of
specialRtd potent sanage seesed l'ktdh&.iptusé‘fumiﬂ'sﬁ i@ﬁﬂtﬂteﬁpbmysmmmmt§émuii
induce IARGIIRCE SUEMARAS RhyaicALRIdicAYENESRARLWIhdrawalRraRe Heful

~as well as respiratory depression, mood changes, and decreased e
stimubyy JSARRPRIBINIY FATFFEENATHTENT YoMsifsRIRch, MAGEECHLIRith Y drlatng
acute oati@xaiiopsnn the endocrine and autonomic nervous systems. In addition,

NRUTRRARICRAIN K HSAHERINIRR FRRRARSIE A RO RBEI YN SRSRONSN G ain
__to conventional opioid ‘analgesic regimens, or to treatment with other ,
signal OGS SORIP 4R GRISAFR A S RAEHS B MBRGYRYY thtecuous stmulus allodynia)
and indieanretpyih Draas pariatel 3pantdgonis kSispainigesinth énatphiaRiadse nengic:thic

pain iCBO0IEL ‘?JPQ&Q&’?%&_%&&%%%&%L%@ﬁ&%@'ﬁ%‘f{?ﬁé&j ans REIMILRABIVCHANS

in opioid consumption, but these agents are often poorly tolerated due to
follovwiggdngitb ctamaee ‘AP CBridifo for VRSt s i ee
NeuropatEidnaufficigritoly prolsienrhtictisginfthunrolatior, iF ignstenitnd@immatortinea be
more dOSNEHGIALRGRD AN, RGP ISR anmalS-fiqmy iRvading pathogens.

Uncontrolled inflammation, however, causes tissue damage a %\gain angl

A PR ATl BTN, B <8 L AERINirty Bl QS e
morphiothergittrgiepidectiobs, tbeauteitimemnie lidege herative! addidiogatlects. such
as phydiSfaseBeFeistingdicaimeniaiofiep.axibilow delaygs-Q5.9nikiRmMRAraRbod

efficacy, undesirable side-effects and/or a lack of s_ele_ctivit%{isfs'lége‘rf(ca)ﬂig,ﬁ:;!xg and
Pe ¥

changegith GG HER TS RalPOHITS 1k ERASPBIAR SPRSHPHRArd S

alteratighoifc omingboidrugd eunemly nsodufosistamenosupphdssiorswppatike pain is

frequeﬁ{ﬁ%ﬁ'&tpgﬁﬂsgﬁ %E?%ﬁ}éﬂﬂ%@&%%%ﬁ@%%%@é@m i€gimens, or
disorders, autoimmun dls%gders,, flbjsig enic disorders

to treayment %@g%h%r%?—j SIEBALE ’agﬂgw. a atments employing %xrc]ackumethybnasmrtate

antagonist ketamine or the alpha(2)-adrenergic agonist clonidine can reduce acute or chronic pain,

TR ORI

and permit a reduction in opioid consumption, but these agents are often poorly tolerated due to side

effects.
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10amyotrophic lateral sclerosis, Alzheimer's disease, and Huntington's
disease. The P2X7 receptor is a ligand-gated ion channel that is
activated by ATP and is present on a variety of cell types, including
microglia in the central nervous system and cells involved in inflammation

AN IMUAGSY SRR Elonme el am NMBUPR CHllSmldRAHIC YlagrdRRAAS is

involved in activation of lymphocytes and monocg:fyte/macro hages leadin

inflammie i PRHEN PERSYSIBE fidt CEBeRAR RGN By tikiREegy grammals Tom
invading bifalpha, dindobicliret ajiffromative shoeelisr, Resent siudiesagriodtsmtihatd is the

zmderzymg hiting B2X/ feqapiqtactivation insityations,efinflapmation {8, 9infectious,

rheumatoid arthritis and other autéimmune diseases, osteoarthrltls

autoinupRs BRI, EHTEHREHEHIEGS feifsiom A nena en s dnfisiargd o
only telapwel difease noditarnstitidd-fifrasisniésultmih of thérapeutiTielfest a Thesaring

need fo?qgvp t&lﬁég HQ'%§a¥2$@£%é%trﬁc§8<3fr%emg%ﬂﬁ%9§)Btséﬁzggac)é&'é}ﬂsy%%@ for

the treatment and prophylaxis of pain, 20 including acute, chronic and

MU SRS EOR € R e AR A S P TR o ARt SIE e Ut Rfine allersic
disordeqiStanairinnitis, dhewnatdichaudiintidisartmo solt rasisdnfiamunat diyelroweluch as

am m%ﬁ%%smﬂa%mem@m%%ur@.@@%&{@e@mr&@éhma chronic

bstructive puimonary disease, and fibrosis of internal or%ans

i f@r%ar%?&g@)& ligand-gatgh i AT RSP RS VA IRY Eﬁtaa'oﬁ BRsgHeon 2
variety dgsietiblegiar suchitherapieglid he peesent? Sieventiopsfelfilladhisinerdobnd in

mﬂamﬂ%t‘%’l‘%& M%% g%g@%gg}@lng@&?% &H‘M‘M%y %F M:&N‘P@NE Qllblolved in

resent ure provides heteroaryl amlde de vatives of Formula

amvatw W phoex R THRE SPARGRY(mEATOPhag s ipding s D et dRiase of pro-
inflameeeiablensalisy. SONBiRG A and. ﬂhybﬁabaﬁauauﬁuﬁe&quzmﬁmﬁauabmate that

xnhxbmﬁg B Qgce aWUﬁiQnFQ W@oé o%r fnli’lam%a?@ én qﬁ&%@o@@%@ﬁ@%@n@ other

RA and N; In certain embodiments, exactly one of T, U and
avtmmi’ry@mé\sems ceipeaIRs- PRIRM CRRTY)- SFONRADRIRAE2HOToHA ﬁ’ésease and
inflamnitiaghesd s discoarbonatamiat byodsorezides in a therapeutic effect. These and other

studies indicate that P2X, recepior antagonists may find use in the treatment and prophylaxis of pain,
inciuding acute, chronic and neuropathic pain, as well as a variety of other conditions including
osteoarthritis, rtheurnatoid arthritis, arthrosclerosis, inflammatory bowel disease, 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.

SUMMARY OF THE INVENTION

The present disclosure provides heteroaryl amide derivatives of Formula A:
Xﬂ—*-‘e’

77 \Z“' N Formula A

NP

as well as pharmaceutically acceptable salts, soivates (e.g., hydrates), amdes and esters of such

compounds,

Within Formula A:
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5X is absent or CI-Colkylene that is substituted with from 0 to 4
substituents independently chosen from: (i) Cl-C4alkyl,

w&AnfzRsyapalky)CO-C2alL kyl, (4- to 10-membered PCT/US2007/024396
heterocycle)C0-C4alkyl and phenyl1CO0-C2alkyl; (ii) substituents that taken

T, U aﬁﬁg’e&t{]eefn&%@ngéﬁ{@tamsgg W&h%ﬁ‘@i{%%@%?ﬁb&%&ﬁ MQOH&%@%I? @?ﬁgtl one of
through which they are connected form a 3-to 8-membered cycloa yP’or

T. Heth 8dy&Relkyl ring; ; and (iii) a substituent that taken together with R4

W is ~dediNe atosdehronghiivhith ey prarddnaeeind fosmsathdr 4m at 7,, Z, or
Zé.?-membered heterocycloalkyl Y is Cl-Csalkyl, C3-C16cycloalkyl, 4- to

~"16-membered heterocycloalkyl, 6- to 16-membered aryl or (5- to

X is abfentyes iberdby lfatcishry SuBsihtet WHickes Bptidnatytsimstitetensunn s gbpsen

fronf Wiich-Sarefe@bly,substivied wyifinfrom Gtobnsustiiient&ocycle)Cy-Caalkyl

inde tly chosen fr oxy,;halogen, cyano,,amino, nitra,.gx
o e e K G SRR, Rt Sy o
attaCBAIRY M e ameKalsaiEy Ve Gehgtrenipansd fen e bdmiroemped cycloaliyl
or Geleﬁ@aius@neyl f(%ﬁ%@halpaiboa(y?ﬁas@ﬁa%yl ether, cdeGaalkanayland the atoms
Cl-C ulfonyl, (C3-C7cyclga CO0-C4 mono-,0r
S R e e
¥ is Cufioplie. Cotligivalind s dayrembied steaetabukDanfinegsuttom saher (G-
to (GInkhatierl)sefoayinreien; or whisisibstiutenybyuaiirast by salasHiuRRS: is
ken together,with the through which they. are conpected.form.a
P B e R e P B ogen
CYAPRSHERY YRy O76r ARRFIR IS sk SORE Hridgelbptiombhkenyl, Cr-
Cﬁfﬂ%ﬂt?ﬁe@%ﬂ&]ﬁﬁ@gﬁ@%ﬁi’lb?m&%t@mdﬁ@ﬂ?g@mlﬁmlfbi@ﬂd[@’t%@{aiﬁaxy,
GO0 YIS Sttute o, supsutyents ether witn,.
szt%%ﬁ(ay?olﬁﬁh% Whic Lﬁ%ﬁ?%r@%%%%ﬁ%%%&% %@épi’? cgo toyjlg-arﬁgggnh?éqfe orto-"or di-
(Cicaribdyeneorthdterbessisaiop mge2s7di-analid)aringrddgaridenty-nr di-
(C QL Bafiistiltsted SANT(@1gH LR IahisNeCH or g suhgiitisied 63re0Rast
o8GRO ARGRL R R0 L3R B3 Isdndspendenty,chosenlion,
y'g’rogen, he:lifoge , Cyano, amino, nitro, mmé%arg%nafﬁ ‘éom?ﬁ%gu%ﬁn e
the¢coympe CHbEIKHS2-ERatieagrdcesamyrinQ L eshae XlikgHz, O, NH or

S, d HabhyshonsalikyibEineb amiFamiky to Clsttoadkoxy idd-tahaloalkaxyom C -
C a‘ﬁ!;’:?@ Ikanoyl, C2-C6alkyl 30ether, (C3-C7cycloalkyl)C0O-C4alkyl, mono-
_ Yor di-(Cl-C6alkyl)amino, CI-C6alkylsulfonyl, Cl- .
Y is supgsitpiedrfoAniFiio YRSHBYE R degrRRIi dearsmin, ifsrotsrd ppctached
forfaGapud yaminastiionyd anthtCdHC Gelkyebaytioaylamino; Each R4 is
7,7, Aggﬁt&g@%@ﬂéﬁ?@éﬁwe@ﬂQJa%ﬁ_ééMeS’éa(%éﬂé%??yElﬂi'ky')CO'Cza'ky'? or

‘ aken together with a substituent of X an the atoms through which
Z» 1s Nyl on asusHiverc et o 1S -a ‘R 46" R8bmembered heterocycloalkyl; 12

Each R, and each R, is independently chosen from hydrogen, halogen, cyanc, amino, nitro,
aminocarbonyl, aminosulfonyl, COOH, C,-Cealkyl, C;-Cealkenyl, Co-Cqalkynyl, C;-Cghaloalkyl,
C,-Cehydroxyalkyl, C-Csaminoalkyl, C,-Cgalkoxy, C,-Cghaloalkoxy, C;-Cgalkanoyl, C,-Cyalkyl
ether, (Cs-Cieycloalkyl)Cy-Caalkyl, mono- or di<(C,-Cealkyljamino, C,-Cgalkylsuifonyl, C,-

Cealkanoylamino, mono- or  di+(C,-Calkyl)aminocarbonyl, mono- or diAC;-
Cealkylaminosuifonyl and (C-Cgalkyl)sulfonylamine;

Each R, is independently hydrogen, C-Cealkyl, or (C3-CeeycloalkyDCo-Cralkyl; or R, taken ogether
with a substituent of X and the atoms through which they are connected forms a 4- to 7-

membered heterocycloalkyl;



0 RA is a group of the formula -L-A,RlI, or a group chosen from M, such
that RA is not absent, wherein: L is absent or CI-C6alkylene that is
ional odified by the replacement of a carbon-carbon single bond
“\%?t%&g%ﬁﬁ e or triple carbon-carbon bond, which alkylene i€ FH&F\%{W{? 24396
substituted with oxo; and A is ghsent or CO, 0, NR6, S, SO, 502, CONRS,
NR6CO, (C4-C12cycloalkyl), (4t to 7-membered heterocycle), phenyl-E-,
or (5- or 6-membered he%;xﬂ%—%;mmerein 1(6 is hydrogen or
CICé6alkyl and E is 0, S, 50Zjor Nl such that each -L-A is
. Substituted with from O to 6, or fronl Ito 6, groups independently chosen
Rais 2 5 9pg,0f e Seidach M is: (i) CI-Cohaloalkyl* ERMERRGR T Moty taida is
no(3egmt] 2kmrembered carbocycle)Q-C4alkyl, (4- to 10-membered

L lé?a‘ﬁs%%%@'@)@a&y‘@!&kg@ﬁ(‘&é@&}%ﬁb%Q&éﬁé&%ﬁ?i@i@% nl ﬁr’xt of a carbon-carbon

Co6alkanoyloxy, C1-Cba an.o?/ amino, ylsult _ _
8B A HENY 1 EvRE4 AP T e BEIRY|SaRN Bigkifdkylene is optionally
Gl:tsGatkyIsitfenyjatidinoCO-Colkyl, Cl-C6alkylsulfonyloxy, mono- or

» B CoLamICa LRI dHELCoaliypmnosuon
mono- or di-(c|-C68|ky|)afnin8£?%3§ﬁy%i§g-8c afk(‘ﬁﬁc@&?g’g%%%‘iﬁ%%{%bmd
B SP R EFoHilied s Rsmid e msalssiuehessndepehideesy or Ci-
chigsien fram i©Xn Samaine; Alogen, hydroxy, cyano, aminocarbonyl,
Aaninosufopyl, COOH, CIi-C | optignally 20.substituted .with COOH,

amino, cyano. bi-CGéI‘Iﬁ%é(%%% rg]ﬁ]y 8"&%2%%8'3&5?(%?8%%%’? i %(ri/cg’ﬂ% | chosen
dreeshidmshikyl, imino, hydroxyimino, C1-Céalkoxy that is optionally
eaguidgtituted with Cl-C6alkanoyloxy, C1-C6haloalkoxy, Cl-C6alkoxy,

G Qalsiier SsRlaren G gslnpton CLooslneaond,

CI-C6alkanoylamino, mono- or di amino, CrCea
CI-CBalkIs\HTERvRE s etroRts OF df-@nl 2 5o asierostifEmpkanoyl, Ci-
hm?nﬁsamawﬁibh@ﬁaﬂmmfmﬂl' a)ﬁﬂfﬁbamxdaan@waub@mimailauzﬁylaﬁtﬁwmﬂiﬁhkyg
aloge pﬁm@y and 4- 1. 7- ered.neterocycle.
or (ii%lt%glr lﬁ;gli%g%% toge%eﬁvﬁ%ﬁ?ﬁ%r&gt ?%%"gﬁ%vﬁf%léht g: aﬁfgi.s iR y?d Y
conrBWd fori-AbriaKydrmiRoEefrilind - (-2 - EFD)Eealinarsinogifony),
and mare- indéipendeaily!Amindcaboh 0 Chiky Qr 3OMEk RSB/ DERFRT which
opti LIt ithfrom. O | s}it ent e| e r;dr(]e ;gl choseap.
frorr? %%M;ﬁ%?%@%&gg%% gfr%r;% \?\;}f?é% -LBA-I;(S% u ast%&egg ff/a? %rééjtx?\}vorﬁ;fm’

at the*S&ffe B o YRIA- ATHRP T bAREn YBEHE WAt BHEERtBn T talkyhiumionally

theysabgiattaicved farrOa Spiing; iyahin@nUeiReky2aMRegy CHE OF-Calkoxy, C-

e S AL (02 1 LSS
substituted “with C,-Cgalkanoyloxy, C,-Cghaloalkoxy, C,-Cgalkoxy, Co-Cealkyl ether, C-
Ceatkanoyl, C,-Csalkanoyloxy, C;-Cgalkoxycarbonyl, C;-Cgalkanoylamino, mono- or di-
(Ci-Cealkyl)amino, C\-Cgalkylsulfonyl, C;-Cealkylsulfonylamino, mono- or di-(C;-
CealkyDaminosulfonyl, mono- or di-(C;-Cealkylamino)carbonyl, phenyl optionally
substituted with halogen or C;-Cghaloalkyl, cycloalkyl, and 4- to 7-membered
heterocycle; or

(i) two M taken together with the atoms through which they are connected form a bridge of
the Formula <(CH;),-P-(CH,),-, wherein q and r are independently 0 or 1 and P is CH,, O,
NH or S, the bridge optionally substituted with from 0 to 2 substituents independently
chosen from oxo and C;-Caalkyl; or

{(1v) when ~L-A- is substituted by at least two M at the same atom of ~L-A-, two M taken

together with the atom to which they are attached form a spiro 3- to 7-membered
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0 is an integer ranging from 0 to 4; pis O or |; and 51211 and Ri2 are: (i)
independently chosen from: (a) hydrogen, (b) CrC6alkyl, C2-C6alkenyl,
C2-Cé6alkynyl, C1-C6haloalkyl, C2-C6alkyl ether, (Cr
C7cycloalkyl)CO-Calkyl, and phenylC0O-C2alkyl, each of which is

substituted with 10 from O to 4 substituents independently chosen from
hydrEPHENS fErhegsraris! aatirh singnihdb saspeipiedntitb Sttforfy koCOMtitents
0X0,ikatperAadilyiciokdn Blaalealiads Crabydsaxyalkyl, C 1-calkoxy, C2-Cé6alkyl
ether, mono- or di-(C.- C6alkyl)aminoC9-C4alkyl, mono- or

oo B Sl b pie

y ocarbonyl, CIC6alkylsulfonyl, CI-C6alkylsulfonylamino,
4 P Piheittbered heterocycloallcyl 15that is optionally substituted with
ane @8 wypaethyl groups, and 5- or 6- membered heteroaryl; or (ii) taken

togeiﬂ)w%r 49 ef%én -Oto 7f-membered heterocycloalkyl that is substituted

a -
with ffom 6 1o tisyu sﬁ?ﬁeﬁ)@'independently chosen from halogen, hydroxy,
cyano, &migregtinocarbonyl, aminosulfonyl, COOH, oxo, Ci-C6alkyl,

C2-Coalkeoy KRy alkynyén 20C-L LR a0 tiCyInidGohydroxy @t er, (c,-
C"C6a'k°>%’tcl'qgg?é§§kﬁ?‘%’ G2 r Ol ENRY oo of which is substituted with
(C3-C7cycldalkyljCO-caikgH, ThoRo-for di-(E T2Ealky R hOEG Rpfrituted wit
mono- or di{@1-EGatkybegiifirrotaitisayhdate sbikgstitforiyidroxy, halogen, cyanc,
C"_C6a|ky|3%@!@%8&b&w§9aﬁﬁﬁﬂﬁﬂf@ﬁﬂ?@@@t@r@ﬂ@@'ﬂkyﬂ%g'@ﬁhaloa&yi,
optionally %}J&?g}{tg}gga ith o %rztl\ﬁég met I@g%u s, and 5- or i
6-membered Hetero R 2sWIitRif Cartkin empbtime s the Bisent”  4-Cr-
disclosure gedkiblasipetefoakiamigenderivertivals-Gh Kertlaingsgyonyl,  Cy-
Formula | Wd#asuifonyl, C,-Cealkylsulfonylaming, 4- to 7-membered heterocycloatkyl
that is optionally substituted with one or two methyl groups, and 5- or 6-
membered hetercaryl; or
{11) taken together to form a 5- t0 7-membered heterocycloalky! that is substituted with
from 0 to 4 substituents independently chosen from halogen, hydroxy, cyano, amino,
aminocarbonyl, aminosulfonyl, COOH, oxo, Cj-Cgalkyl, Co-Ceaikenyl, Co-Calkynyl,
Cy-Cehaloaikyl, C,-Cshydroxyalkyl, C,-Ceatkoxy, C;-Cghaloalkoxy, Cp-Cealkyl ether,
{C5-CheyeloalkyDCy-Caalkyl, mono- or di-(C,-CealkyhaminoCy-C,alkyl, mono- or di-
(Ci-Cealkyl)aminocarbonyl, C;-Cealkylsulfonyl, C,-Cealkylsulfonylamino, 4- to 7-
membered heterocycloalkyl that is optionally substituted with one or two methyl
groups, and 5- or 6-membered hetergaryl.

Within certain embodiments, the present disclosure provides beteroaryl amide

derivatives of Formula I:

~K
W Y
21)\ N';R\ Formula I
[ ¥

s/
22\}23 """--V
as well as pharmaceutically acceptable salts, solvates (e.g., hydrates), amides and esters of such

compounds.

Within Formula &

T, U angd V are independently chosen from CR;, CR, and N, such that exactly one of T, U and V is
CRa;
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Zs as well as pharmaceutically acceptable salts, solvates (e.g., hydrates),
amides and esters of such compounds. Within Formula I: 30T, U and V

are independently chosen from CR3, CRA and N, such that exactly one of
T,Uand Vis CRA; W, Xand Y are as described for Formula A; in certain

W, X an%n%bﬁg iiE‘8&%?1@?!'4i%%&%@%?l%%&ﬁ@o%%ﬁ@se t?se E‘?- .@gcéoalkyi, 4- 1o 16-

eterocycloalkyl, 6- to I6-membered aryl or (5- to 16-membere

merpie oy Toest B whith 18- surdatedanhithfrom (6 estpd rieatey . each of
whithde pendenitywahosen IrensRybiexynhaagendSYBNRoaR ifRem MR 8X Balogen,
arninocarbonyl, aminosulfonyl, COOH, €1- 2:CBalkeny. 5 )
eva AR T et el 00 ERC ARl .
Craeyobdikdepzicalabratbaidery ol Codigreky - Caalvandy; Chaloalkoxy,
Cz-@ﬂlkgﬁéiﬁ§¥l|<§l?umﬂ}(hn@§‘@@rf&?@ﬁiﬁd%@@(@%@-’@dioﬁmﬂio@m&yl, monso- of di-
I(GL-Coalkyaring, Cl-Céalkanoylamino, mana- or . - or dis
R R R T s A T mnocasqny ey o ¢
C-{EHsgrmaystiron Rt find:sZiyhmdfgramvgependently N or CR2; 104 is
Z; and 2N ale R3pELGRA I kertgin embodiments, 4 is N or CR2; Each R2, R3 and
. is as,described above for Farm and RA is as described above for
LN, ngrﬁﬂ a ,ﬁ_(;i?nc%eaft%ﬁ?‘b%?n n?jegltrsﬁ%h{ssl&%%gzis not Cl-C6alkoxy:; (ii) RA is a
Each Roghoapddtitasdepatibsd peavafid ToigHetiabsént if a group represented by M

R, is asiBeafARAAUERAYFSasMAtE Qhafomenmpered Meteraaweloatkyikand @GRS is
Y is optionall su%s ituted phenyl, then 15RA is not Cl-C4alkoxycarbonyl.., .

B rioodin ety SRR e b
aroTaglitge ddrivambesdhregnsigiaalleyl; and (i) if Y is optionally substituted phenyl, then

Ra is not C-Cialkoxycarbonyl,
Within certain embodiments, the present disclosure provides heteroaryl amide

derivatives of Formula Ii;

~X
WY
Z{’/J\N/K\ Formula I
U
/R\ =,
Ry zg Y
as well as pharmaceutically acceptable salts, solvates (e.g., hydrates), amides and esters of sach
compounds.
Within Formula IL:

T, U and V are independently chosen from CR; and N;

W and X are as described for Formula A;

Y is C5-Cigeycloalkyl or 4- to 16-membered heterocycloalkyl, each of which is substituted with from
0 to 6 substituents independenfly chosen from hydroxy, halogen, cyano, amino, aitre, oxo,
aminocarbonyl, aminosulfonyl, COOH, C,-Cgalkyl, Co-Cealkenyl, C,-Cealkynyl, C;-Cghaloalkyl,
C;-Cghydroxyalkyl, C;-Csaminocaikyl, C,-Cealkoxy, C,-Cghaloalkoxy, C,-Cealkyl ether, C;-
Cealkanoyl, C,-Cgalkylsulfonyl, (Cy-Cacycloalkyl)Cy-Caalkyl, mono- or di-(C~Cealkylyamino, C;-
Calkanoylamino, mono- or  di-{C-CealkyDaminocarbonyl, MOono- or di-{C-
CsalkyDaminosalfonyl and (C;-Cealkyl)sufonytamino;

Zy and Z; are independently N or CRy;

Each R,, R; and B, is as described above for Formula A; and

B, is as deseribed above for Formula A.
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as well as pharmaceutically acceptable salts, solvates (e.g., hydrates),
amides and esters of such compounds. 20Within Formula Il: T, U and V
are independently chosen from CR3 and N; W and X are as described for
Formula A; Y is C3-Cl6cycloalkyl or 4- to 16-membered heterocycloallcyl,

AER Ohhich = suBSHEd It fLom,© (.8 SURSTHGNR INdeRRaAN inide
chdsen from hydroxy, haldgen, dyano, amino, nitro, 0xo, 25
derivativegmiifsesdoRyl, aminosulfonyl, COOH, C1-calkyl, C2-C6alkenyl,

C2-Cé6alkynyl, C,%QGhﬂM)algmmC;, 6hydroxyalkyl, C1-C6aminoallcyl,

Cl-calkoxy, c1-Ccéhdioalk xy, G2- Ikyl efhgtntarfeoalkanoyl,

C1-Cé6alkylsulfonyl, (C3-Clayc Co-C4alkyl, mono- or
di-(C1-Cé6alkyl)atnino, Cr Coatkanoylarnino, mono- or

as well BifGirstaiypminpcatbanyl, mbnos de.gidDITSatky iaitincadIfstyt Shguch

cormpoun Cl-Cé6alkyl)sulfonylamino; 30 4 and 4 are independently N or CR2; Each

2, R3 and R4 is as described above for Formula A; and RA is as
Within FefmadtiBed above for Formula A. Within further embodiments, the

T, U andPVasenlidisaestye peyites iRteCayirdidedetivativsthiopRoriuld 2V is
CRu: XUFormula HI as well as pharmaceutically acceptable salts, solvates (e.g"
s

hydrates), amides and esters of such comp,oundsXS.\N' hlgf] F%ﬁn%#?] Dl T e
W, X and Yo oy dereripridBRRrantR AHB SRR CREERA Snd N'*&lich that
memBXagthene,/abdiki, anc \l dsvShbhted aryl or (5- to 16-membered heteroaryl, each of

which is substituted with from 0 fo 6 substituents independently chosen from hydroxy, hatogen,
Cyano, aming, nitro, OXo, aminocarbonyl, aminosulfonyl, COCH, C,-Cealkeyl, Cp-Cealkenyl, Cs-
Cgalkynyl, C-Chaloaliyl, C,-Cghydroxyalkyl, C;-Ceaminoalkyl, C;-Cealkoxy, C~Cghaloatkoxy,
C,-Cealkyl ether, C;-Cealkanoyl, C,-Cealkylisnlfonyl, (Ca-CreycloalkylCo-Caalkyl, mono- or di-
(C-Cgalkylamino, C;-Cﬁalkanoylarnino, mono- or di-(C,-CealkyDaminocarbonyl, mono- or di-
(C-CgalkyDaminosuifonyi and (C-Cealkylysulfonylamino; -

75, 7 and 7., are independently N or CRy;

Each R,, R, and R, is as described above for Formula A; angd

R, is as described above for Formula A.

Within further embodiments, the present disclosure provides heteroaryl amide

derivatives of Formuta I'V: ,
z'f 4‘N/ \
X k /L-(\)J Formula IV
-~ o
YW Nz TV

as well as pharmaceutically zicceptah!e salts, solvates (e.g., hydrates), amides and esters of such

compounds.

Within Formula IV:

T, U and V are independently chosen from CR,, CR4 and N, such that exactly one of T, U and V 15

CR.;

W, X and Y are as described for Formula A; in certain embodiments, Y is C-Ciecycloalkyl, 4- to 16-
membered heterocycloalkyl, 6- to 16-membered aryl or (5- to 16-membered hetercaryl, each of
which is substituted with from 0 to 6 substiients independently chosen from hydroxy, halogen,
Cyano, aming, nitro, 0Xo, aminocarbonyl, aminosulfonyl, COOH, C,-Cealkyl, Cp-Ceallenyl, Cy-
Cgalkynyl, C;-Cghaloalkyl, C,-Cehydroxyalkyl, Ci-Csaminoalkyl, C;-Cealkoxy, C,-Cehaloalkoxy,
C-Cealkyl ether, C;-Cealkanoyl, C-Ciatkylsuifonyl, (Cs-Creyeloatkyl)Co-Caalkyl, mono- or di-

7
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W, X and? are as described for Formula A; in certain embodiments, Y is
C3-C1l6cycloalkyl, 4- to )6-membered heterocycloalkyl, 6- to
16-membered aryl or (5- to 16-membered heteroaryl, each of 10 which is
substituted with from 0 to 6 substituents independently chosen from

i OgenR: ARIBO B0 o RINHAEATRARNLABIND i
EC ?(%Ogﬁ,a&%%alky%%%alkgng, Cr C’0i6alfgy¥nr%}£§?-§C6haI§?aﬁ%@I, SRy o

C%ME&WI?@I(@MH SIS BRERaIkoxy, C1-C6haloalkoxYi
Z,, 7, fud X heligd-pthémiz 1 CGaRgnoy|, C[-C6allcylsulfonyl,

Each Rﬁ?é%ﬁ%%oﬁ'E&é%@é%@o@%}%%ﬁ 1-Céalkyl)amino,

. alkanoylamino, mono- or di-(CI-CoalkyDaminocarbonyl, mono- or di-
Bais &ﬁm@%é‘ﬁiﬂwﬁ%ﬁi%ﬂ?’ryl and (C1-C6alkyl)sulfonylamino; Z2, Z3 and
Z¢ale indspensentyh ai&R21 bach R2yR3@nd fdnsas, ddsdtibedV are P2X,

racepm%%{?ﬁ\égo;l?srt{% Nullay aaé}mdlﬁﬁdﬁﬁsoﬁ G5 H0ed aRave QLR a MR, 5

r embodiments, the present disclosure provides heteroaryl amide 20

micrompdiy hiNers B Mo FRILIANM RS AIUIRP IPIRTRIBN AShRATHARER(ERFormnation of
P2X, raepepiableosnitsBalyatesde. chyciates)s, amidezxaricasie rsefsunhexhibit no
mpounds. Within Formula |V: I A e .
e L A R R T B
in Exanpimtl emie) s eleeeemaatin mathitlPaGrcitbmee hpdtimfantdd ymes the ICs

and/or S 3{edaetanlkyb. dectan 6- membered heterocycloalkyl, 6- to

16-:membered ary| or. (5- to 16-membpered heteroaryl, each, of which is
SR R 50 AR MoSp ORI Hy SHAGA T o b
with affetheisdic medde (e oy saniolalmiebomitvorsronamingsgdonyl, aminosulfonyl,
Cﬁ@"!Jrgéﬁp6@9&48&@'%ﬁl&enﬂ@\@ﬂépc@lﬁwy&i@}‘%b@@@Kﬂ]amaceutical

CrCehydroxyaLkyl, ClI-Cominoalkyl, C1-Cf,alkoxy, C1-C6haloalkoxy, ,. .
comporSi R GRS el (OB BAN IS AIGpgT et P Combinarion

with a fE3@2eielbaliyl CHIC datieylprevsigict. di -

Within further embodiments, methods are provided for modulating (e.g., reducing) cellular P2X;
receptor activation or activity, comprising contacting a cell (e.g, microglia, astrocyte or peripheral
macrophage or monocyte) that expresses a P2X; receptor with at least one P2ZX; receptor modulator as
described herein. Such contact may occur in vivo or in vitro and is generally performed using a
concentration of P2X7 receptor modulator that is sufficient to detectably alter PZX; receptor activity in

vitro (as determined using an assay provided in Exarmple 4).
The present disclosure 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.

Within other embodiments, methods are provided for treating pain in a patient,
comprising administering 1o a patient suffering from (or at risk for) pain a therapentically
effective amount of at least one P2X; receptor antagonist as described berein.

Within other embodiments, methods are provided for treating inflammation in a patient,
comprising administering to a patient suffering from (or at risk for) inflammation a
therapeutically effective amount of at least one P2X; recepior antagonist as described herein.

Methods are further provided for treating osteoarthritis, rheumatoid arthritis, lupus
erythematosus, multipie sclerosts, arthrosclerosis, inflammatory bowel disease, Alzheimer's
disease, traumatic brain injury, asthma, chronic obstructive pulmonary disease, ocular conditions

(e.g., glaucoma) or fibrosis of internal organs (e.g., interstitial fibrosis) in a patient, comprising
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(CrCeallcypamino, Cl-C6alkanoylarnino, mono- or

di-(ClI-C6allcypaminocarbonyl, mono- or di(C1-C6alkyl)aminosulfonyl and

(C1-Cealkyl)sulfonylamino; Zi, 4 and 14 are independently N or CR2,;

Each R2, R3 and 12.4 is as described above for Formula A; and RA-is as

described above for Formula A. Within certain embdiments,
admifietengaryh amihe cidiiviag esofoF ernmitalol), toH otl oed/ofitbeH s goog pioditons a
&emp%ﬁa%&%né%%%&mpm%&4&&%&%9{;@9&{%@&%@&5@%@a}plar,

0 micromolar, 5 micromolar, 1 micromolar, 500 nanomolar, or 100 L
nafeRe AT R PO SE R P Tat e R AR ORAL PiBds Y ?%%éﬁﬁ??m comprising:
(a) caiagRnisiXactvipiod vatrtainiembediments, sughiP2%Zreaeptamide derivaiive as

. desmgg&%ge%m%g@Q%}!&iasn%%ﬁﬁ;&%mkﬁ@igg RistACHYINID, ANIYQ AS5RY. Hercoy
X h y h

receptor activity (La, within an assay provided in Example 4, herein

genergling bavide il Frramaardo thdetesee 2 EREStherresseeis 1ot fintauphaf bovnd,

" labelciQaRanadan akaeneestiationaf @)208uMrg the bbtithiTadetditvmpound with a test

e iments, heteroaryl ami vatj rQVi i I .
s R SR AR T SR RIS e o o
presenps PhET g BRI EIATRE R IHECTS AR iRt AP OtdP §6pdEisas compared to the
signalPRARaGeutical,compositions comprising at least one heteroaryl amide

derivative provided herein in combination with a physiologically acceptable

camighiarrexeipietiodimentyjthinplasthed srbodimrnidermethodisiardetermining the
preseﬁgg \Qaqgtgsgggergp gﬂﬁt'{"@geﬁoﬂl mrg%%ﬂgz 9&%‘;&@%%2&%}@&%%@@%@&@@ with a

or-activity, comprising contacting a cell (e.g., microglia, strggyte or of P2X
compoeniphefatbedinerBHEgec RO AL THAL BHRL Y PEX 1B EEptor -
recepitL@hIRAsiRNG PéXctiRcaniphmadiitatbrast deseribetithe rempSudhmodulating

contact may.occur in vivo or in vitro and is generally performed using a
P2XodBrEamiAstiON of P2X7 receptor modulator that is sufficient to detectably

altghP pXenedisplomactivitpinviiaoreat tretb RRFBL SIRY BITRSEYYS: comprising:

(a)a Bﬁ%%%guﬁbﬁééﬁfw%@n as describtd pEesent disslosuee fudtiierproxidess for using
methods for treating a condition.responsive to 553%7 rec

o S t . h
the CARRANIAHB P R BB BTSSR g 10 th R o such s
pain,tlaaéapﬁm'im|+yeaﬁmtidammaarﬁmpﬁmwasm@m&mwe@éﬁtﬁfpaﬁtéﬁm?ﬁerOS‘Sa

infl a%%%‘?ﬁg"é‘%%%f‘%’i?é’é‘s& Ailemé?somféa@@ h@ﬂiﬁﬁ!ﬁf&t%m@tlﬂgﬂ@gr@mma, chronic
provi

or treating pain in a patient, comprising administeri -
obstryaﬁéﬁp@a'f@éﬁﬁgiﬁﬁ%m6?%?%&5{?6’?)Oﬁa{meﬁ"ﬂ@%%‘es éan‘f}% gig :‘\?g%“’“s)‘_
ampuntafdtlaashopeR2X firegeptor aitdgonispasidesoriert h&epicparing the
30Wijthin other.embodiments, methods are.provided for treating
comﬁﬂ’ﬁgéﬁfr{fﬁ?8%6?nhgeﬁg’;i}3ﬁtl}d§é%ﬁﬁiisin administering to a patie_n&isu.fferin et
frorh lgor mpvidkddryiflarmmiateR der ety ERECHPE &NO0AT of'at P
com RS ORERAXF KR GE RIR AR Miskpsdralllket disreimount of a P2X; antagonist.



Methods are further provided for treating osteoarthritis, rheumatoid
arthritis, lupus erythematosus, multiple sclerosis, arthrosclerosis,
inflammatory bowel disease. Alzheimer's 35 disease, traumatic brain
injury, asthma, chronic obstructive pulmonary disease, ocular conditions
(e.g., glaucoma) or fibrosis of interim! organs (e.g., interstitial fibrosis) in a
patient, comprising administering to a patient suffering from (or at risk for)
one or more of the foregoing conditions a therapeutically effective amount
of at least one P2X7 receptor antagonist as described herein.
Methods are further provided for identifying an agent that binds to P2X7
resepion, omprieing. () caniACting RaKLIsReRianh a labeled
compound that Is a heteroaryl amide derivative as 5 described herein
under conditions that permit binding of the compound to P2X7 receptor,
thereby generating bound, labeled c poﬁnd; (b) detecting a signal that
corresponds to the amount of boungstaefed compound in the absence of
test agent; (c) contacting the bouni'f, labgleg-compound with a test agent;
(d) detecting a signal that correspofitis 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 ta the 10signal detected in step
or a@%@”%?ﬁ% fiir %arg 1eér% Sdiments, ﬁ%&e(ﬁfé%gﬁ%isclosure provides
methods for determining the presence or absence of P2X7 receptor in a
T anghhpie ks PRpA Ry @P R STA SR REPmptawith B'compound as
w islescribpRherair,aneer conNRIGNB.HEEPermit modulation by the
X i$3 sQl%uor}dcoj(.?a;’é?e&eqﬁﬁ%?%@ﬁﬂi@ﬁ’Rm?tﬂqi'@ @_%egéﬁgs@t@égﬁﬂhdqp;ndenﬂy chosen
indicative of a level of the compound modulating P2X7 receptor activity.
fREpresent disclosure also provides packaged pharmaceutical
prepasations, copusing!id)G-phdkylacéutical compositohasargeibeialkyl, and
her%igeliln I%Dg&rgwer; and (b) instructions for using the composition to treat
one’or rﬁ'ore conditions responsive to P2X7 receptor. modulation, such as .
£0 pahitBsE HhHESD MRERRsaSIt dFhATE: faat}g%rmeﬁﬁ%nﬂ&%%?%%ﬁ itiple e Homs
sclenigsisshantiichsplerasiscinflamintionyabbvwe Belisedme;dAtzbiontil'sr heterocycloaikyl
disegase, fraumatic brain injury, asthma, chronic obstructive pulmonary
dj§eas%, and/or fibrosis of internal organs (e.q., interstitial fibr si§). In J
B angthiE R HB-inSD IRErs ST Hisaifs FeaB’I‘B?/i@@%uﬁh‘e\%%c gy are comnecte
pregasing:thacpmpaburds idisglosadaligtein, including the inteiinediates.
Y ig%%_'%éy&é{éﬂ%ﬂ hergin arsMeihadsfaL e g 06 P VENHRA GRS & 5- to 16-

membered heteroaryl, each of which is substituted with from 0 to 6 substituents independently
chosen from hydroxy, haiogen, cyano, amino, nitro, oxo, aminocarbonyl, aminosulfonyl, COOH,
C;-Cealkyl, C-Cealkenyl, C,-Cealkynyl, C,-Cehaloalkyl, C-Cghydroxyalkyl, C;-Csaminoalkyl, C;-
Cealkoxy, C;-Cshaloalkoxy, Cp-Csalkyl ether, C;-Cealkanoyl, C;-Cealkylsulfonyl, (Cs-
Creycloalkyl)Co-Caalkyl, mono- or di~(C,~Csalkylyamino, C;-Calkanoylamine, mono- or di-(C-
Cgalkylaminocarbonyl, mono- or di-(C,-Ceatkylaminosulfonyl and (C,-Csalkyl)sulfonylaming;

Z1, Z» and Z are independently CH;

Each R, is independently chosen from hydrogen, halogen, cyano, amino, nitro, aminocarbonyl,
aminosulfonyl, COOH, C-Cealkyl, Ci-Calkenyl, C;-Cealkynyl, C;-Cshaloalkyl, C4-
Cehydroxyalkyl, C,-Ceaminoalkyl, C,-Cealkoxy, C,-Cghaloalkoxy, Ci-Cealkanoyl, Cr-Cealkyl
ether, (Cs-Creycloalkyl)Co-Caalkyl, mono- or di-(C,-Cealkyhamino, C;-Cealkylsulfonyl, C,-

9a



comprising administering to the patient a therapeutically effective amount
of a P2X7 antagonist. In a first aspect, there is provided a compound of
the formula: Wy Z2* Z3 or a pharmaceutically acceptable salt or hydrat
Wi @padpstherein: T and U are independently chosen from CRS YRR
and V is N; W is -C(=0)NR4-, -NR4C(=0)- or X is absent or CI-C6alkylene
Coabrandigimutpstituted wate-frorr 0 téiz{%@&ﬂmﬁ?ﬁé’ﬁéﬂdenﬁﬂ?%osgﬁ di-(Cy-
AR BCAERABOIOMRD CRlotdolo 0 membered
eterocycle)C0-C4alkyl, an n -C2alkyls. (i) subs
Bach Ry G URR B AR T ey G P T s e e
withroughtiateichofhByaadetbo neetaieah shihdheynienfsenserd &8aie e 7
mﬁ%g%g%g@@mag@g; and (iii) a substituent that taken together with R.4
and the atoms through which they are connected forms a 4- to
7-membered heterocycloalkyl; } is C3-Cl6cycloalicyl, 4- to 16-membered
heterocycloallcyl, 6- to 2&:mepfgred.dryl or 5- to 16- membered
heteroaryl, each of which is AJSﬁtgted with from O to 6 substituents

_independently chosen from hydroxy, halogen, cyang, amino, nitro, o .
R s Ao Eh A Hidsulfonyl, COOM, CI-CAAR COSCBATRE R e ht R i
noGBsénglicymyh:C1-Cbhaloalkyl, C1-C6hydroxyalkyl, CI-C6aMinOalkyl,

CiColko g ; y{} 161 & i@%/ RS
L i&T%E?gaﬁ%?&ﬁ%%?&%%gﬁgécggﬁnﬁ?ﬁ@%ﬁé@éa kyl, rao

NS AN A T T

dizfisicealisyh arainadarbonyl, mono- or di-(Cl-C6alkyl)aminosulfonyl and

A Calﬁscegta &l@&s 5!.%%,1@,@5‘,087»@, +aRg Satendenendspibate: (4- to T-membered
heterocycie), phenyl-E-, or (5- or 6~membered heterocycle}-E-; wi’iere:in R is hydrogen or Ci-
Cealkyl and Eis O, §, 50, or NH;

such that each ~L-A is substituted with from 1 to 6 groups independently chosen from M; and

sach M is:

(i) hydroxy, balogen, cyano, amino, ii’riino, hydroxyimino, aminocarbonyl, aminosuffonyl or
COOH,;

(ii) Cy-Cehaloalkyl, Cy-Cealkoxy, Ci-Cealkylthio, (3- to 12-membered carbocycle)Cy-Caalkyl,
(4- to 10-membered heterocycleYCo-Caalkyl, Cr-Cealkyl ether, C\-Csalkanoyl, Ci-
Cgalkanoyloxy, ‘Ci-Csalkanoylamine, C,-Calkylsulfonyl, C-CealkylsulfonylCo-Caalkyl,
C,-Cgalkylsulfonylamine, C;-CgalkylsulfonylaminoCo-Caalkyl, C;-C@lkyisulfcnyloxy,

ABRWE a carbon-carbon

Qrgi-cgralkyiam is optionally

mono- or di-{C-Cgalkyl)aminoCq-Cealkyl, mono- or di-(C;-CgalkyDaminosulfonyl,
mono- or di-(C,-CealkyhaminocarbonylCo-Caalkyl or C;-Cgalkylsilyloxy; each of which
is substituted with from 0 to 6 substituents independently chosen from oxo, amino,
halogen, hydroxy, cyano, aminocarbonyl, aminosulfonyl, COOH, C-Csalkyl optionally
substituted with COOH, amino, cyano, C-Cealkoxycarbonyl or C,-Cealkoxy, C-
Cehydroxyalkyl, C;-Cghaloalkyl, imino, hydroxyimino, C;-Cealkoxy that is opfionally
substituted with O;-Cealkanoyloxy, C;-Cshaloalkoxy, C;-Cealkoxy, Cy-Cealkyl ether, C;-
Cgsalkanoyl, C-Csalkanoyloxy, C,;-Cealkoxycarbonyl, Cy-Cralkanoylamino, mono- or di-
(Ci-CealkyDamino, C;-Cealkyisulfonyl, C-Cealkylsuifonylamino, mono- or di«Gy-
- CgalkyDaminosulfonyl, mono- or di-(C,-Cealkylamino)carbonyl, phenyl optionally
substituted with halogen .or C-Cghaloalkyl, cyclealkyl, and 4- to 7-membered

heterocycie; or

9b



Each R3 is independently chosen from hydrogen, halogen, cyano, amino,
nitro, aminocarbonyl, aminosulfonyl, COOH, C1-C6alkyl, C2-C6alkenyl,
C2-Cé6alkynyl, C1-C6haloalkyl, CIC6hydroxyalkyl, C1-C6aminoalkyl,

WE 06HKREB), C1-Cohaloalkoxy, Cl-C6alkanoyl, C2-C6alkyl ethéf? 2007024396
(C3-C7cycloalkyl)C0O-C4alkyl, mono- or di-(C1-C6alkyl)amino,
q&;@@awsm%gm@mmm@moywh they are connected form a bridge of

di-(ClC ] 95 QLA Gk fplbapinesulipnyliants,, o
(C1- gGal%&%ﬁigmmmo Each R4 |s i i

independe ﬂ
SR o R oA Y g
subsﬁﬁumﬁmﬁ%@mmm tbrrough WhICh they are connected forms a
,é? e'rl‘%@%dﬁ?&ﬁ{g%@@%@ oyl Qi M BAWS B-9rauR, afthe. formuilan iaken

ora group chosen from M. such that RA is not absent, wherein:

is abggﬁmﬁ@mé@méﬁévizwgt%y(ﬁﬁaﬁ%ﬂiwwe% Wfﬁ*&f?&ffréic@ﬁ%?ﬁclﬁc or
of a eatheradnen:/ipglebsndiwitiaideiilbléon iple Tanbamearbodependently

bond an C&QIM@@ tionally substituted with oxo; and A is
ab sentogeréy 0. NR6, S gugjﬂéoz CONRG, NR6CO, (C4-C12cycloalkyl),

sughy shes-FikRer Bt éo REfkPEEy LR it AR of Gie By Bl 1o abkent if
&i@t&{@@;@i@&@- MMsareimiRGis HydiogenionGlCtatiyreh bEris@)@IkSIORd (iii)
r.NH sue t Mol S .groups
Ef?%%‘e‘%’égﬁ%“e %1&%{%?%0% %&g%dwéégéﬁtg:vgg&(ﬁ%%&ﬁ%@% halogen, cyano,
afnihen inERD fw&%% aminocarbonyl, aminosulfonyl or COOH;

pisCGorl; and

R and Rqp are:

(i) independently chosen from:

{a) hydrogen, ‘

{(b) C-Cgalkyl, C,-Cealkenyl, Cr-Cealkynyl, C-Cghaloalleyl, Co-Cealkeyl ether, (T
Cyeycloalkyl)Co-Caalkyl, and phenylCo-Cralkyl, each of which is substituted with
from 0 to 4 substituents independéntly ‘chosen from hydroxy, halogen, cyano,
amino, aminocarbonyl, aminosulfonyl, COOH, oxo, Ci-Cealkyl, C-Cghaloalkyl,
C)-Cehydroxyalkyl, C;-Cealkoxy, CrCealkyl ether, mono- or di-(Cp
CealkylaminoCe-Cealkyl, mono- or di-(C,-CealkyDaminocarbonyl, C;-
Cgalkylsulfonyl, C)-Cealkylsuifonylamino, 4- to 7-membered heterocycloalkyl
that is optionally substituted with one or two methyl groups, and 5- or &

~ membered heteroaryl; or '

(i) taken together to form a 5- to 7-membered heterocycloalky] that is substituted with
from 0 to 4 substituents independently chosen from halogen, hydroxy, cyano, amino,
aminocarbonyl, aminosulfonyl, COCH, oxo, C-Cealkyl, Cp-Cealkenyl, Cr-Cealkynyl,
C,-Cshaloalkyl, C-Céhydroxyalkyl, C;-Cealkoxy, Ci-Cghaloalkoxy, C,-Cealkyl ether,
(C5-Creycloalkyl)Co-Caalkyl, mono- or di-(C,-CgalkylaminoCy-Cyalkyl, mone- or di-
(C,-CealkyDaminocarbonyl, C,-Cealkylsulfonyl, C,-Cealkylsulfonylamino, 4~ to 7-
membered heterocycloalkyl that is optionally substituted with one or two methyl

groups, and 5- or 6-membered hetercaryl.

O¢
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(if) Cl-C6haloalkyl, Cl-C6alkoxy, Cl-C6alkylthio, (3- to 12-membered
carbocycle)Ca-C4alkyl, (4- to 10-membered heterocycle)Co-C4alkyl,
C2-Cé6alkyl ether, Cl-C6alkanoyl, CiC6alkanoyloxy, C1-C6alkanoylarnino,
C1-Cé6alkylsulfonyl, CI-C6alkylsulfonylCD-Collcyl,
Cl-C6alkylsulfonylamino, CI-C6alkylsulfonylaminoCa-C4allcyl,
C1-Colkylsulfonyloxy, mono- or di-(Cl-C6alkyl)aminoC0-C4alkyl, mono- or
di-(C1-Cé6alkyl)aminosulfonyl, mono- or
di-(Clﬁ&%&wamﬂﬁmmwgw@@kw @eﬁrﬁ}bﬁ@@aky&&”wqm&rﬁa(iheﬂfof as defined
a}%ﬁe W e§é‘b%Ht“t$1d;i¥V'%f%°?‘ 940 6 substityer ”tén'{s‘é’eé?e‘b?e“t' %m%seé‘sa of P2X;
rom oxo, amino, halogen roxy, cyano, ammocarbon arminosulfo Qi
rGOOHLE@Balicyl optionally substituted with COOH, amino, cyano,
Cl-C6alkoxycarbonyl or Cl-C6alkoxy, CiC6hydroxyalkyl, C1-C6haloalkyl,
imino, Wd?%‘i@nﬁ?ﬁ?&t éi"%‘él%%&&}%f*|§08H{%W3|Rf§6%§ftﬂﬁ’é’tﬁa\‘ﬁlﬂli‘m’%f as defined
aGlve Geltkano yie o dutib hal aal koxy Lk-G8al kokyo 2 Calkylsethes, £85ay for P2X;
r(%g}g@ng?yé Gl-C6alkanoyloxy, C1-C6alkoxycarbonyl,
C1-C6 kanoylamlno mono- or di(C1-C6alkyl)amino, CE-C6allcylsulfonyl,
Cl CQ@'KW&HH@BM&@&{Wlﬂ@r&ﬁ@ﬁﬂs\fﬁ{eﬁla@k%@%@@mI&Q@HML Eﬁﬁmﬂ’si% at least

1C6ak Ia |no rbo enyI ally substityted Wlth an
OB PR o AT G S o MG Bl B olosiall

atxwimlt@k@netogemepwth the atoms through which they are connected
form a bridge of the Formula -(CH2)1-P-(CH2),-, wherein q and r are
indepéhdetift) dBFT atitfe is Yy RIMEFS #E BRtatigstibRaRivity of a P2X;
rédﬁbﬁﬂtﬂi@drhﬂlthcff@ém&ﬁtﬂaﬁl;ﬁwﬁ%mmmﬁlﬂmeﬂéww ehosandamnexempound or
sglt dor L%ﬁaelz }ll lgcr %IV V\c/IhF ne aﬁ\o Is sub tItUteg é/nsfatalr?(? Sl;[l tW{? I\I/'ll"lalgllp suff cient to
same atom o F_ A, ‘Mtakén togelﬁ%er with the atém to which t they are
daﬁa@hbfoﬁl‘@frﬂzéiﬁfﬁfﬁwohﬂémﬁéred carbocyclic or heterocycloalkyl ring that
is substituted with from 0 to 2 substituents independentl hosen from oxo
and CIPCHatkt; BaEFhtHat® m"réﬁiﬁi&%’&v%é}éfcwmﬁﬁx i8lh Yrowyat thereof as
diimddpula ik e anchdrdsonatfabsehitifermg fou pleinede ntec ihyyoliis P2X; receptor in
HQatic and Y is aromatic or a 6-membered heterocycloalkyl; and (iii) if Y
is optionally substituted phenyl, then RA is not Ci-Cialkoxycarbonyl; o is
an integearscabgingspmQ:te 4, pﬁ’oiﬁ&@'é hicanch Rly anekRihd @k8e (lesence or absence
glgz%)é_g%ep%l ElEc:!;lc‘;)se gr%(r:p )(ragl E'% %ﬁ )) C1-Cé6allcyl, C2-C6alkenyl,

e

aloalky ier, (Cr

C7@¥CAQ§4§:Y1IAQQ &éﬁigmtﬁ@c%s&&{l@@rQﬁ@ﬂ%y&%@‘ﬂ% &l)@ 'Qd'ecﬁlled above, under

substituted with from 0 to 4 substituents independently ‘chosen from
hydro@llﬁaraﬁé?ﬁtévaﬂg WO&ME&?B@R&W% #&JWI’ EBOE, 20
Coalkyl cLC |k 1- i allcyl, Cl-C6alkox ) .

C2aj aﬁecyi“é”[her “onogjc%aﬁL é/ jc C,P%Vel yl g?r%noggc cﬁky'i m%r%ltl),- ]grd rate thereof
di-(CIJ%hﬂhyBaﬁﬂﬁoé%ﬁwcmi@ml@mw Crerosag isifsaiehiingsence of
4- to pmemnbesed heleraeyaloalkyl that is optionally substituted with one

or two methyl groups, and 5- or 6- membered heteroaryl; or (ii) taken

togethier toi fanght Sasg@edt; mimbdredibetérdcycloaleyddhabismsubstitute greparation,
Cg\{%{gﬁ)@ 0 to 4 substituents independently chosen from halogen, hydroxy,
cyano, amino, aminocarbonyl, aminosulfonyl, COOH, oxo, CI-C6alkyl,

Crealkepyh 2260805y By e bioshaleaky, i d-Gohye rexalky, container; and
Cl-C6alkoxy, Cl-C6haloalkoxy, C2-C6alkyl ether,

(CBL7 dyethoatioph) GGk e monwsiviod i @€ patk-yDaminoCo-Colky1,

mono- or di(C1-C6alkyl)aminocarbonyl, C1-C6alkylsulfonyl,
Cl-ColfeyISiHBryRERtines ™3 lﬁép?vﬁfénﬁﬁ%ﬂcﬁ%t@%%mlﬁﬁaﬁ@m comprising:
optionalbhstsastituied wiihoneQr byoiefatlyigrodptouandpgt in a container; and
6-membered heteroaryl. In a second aspect, there is provided a

compound or salt or hydrate thereof as defined above, wherein the

compound exhibits no detectable agodst activity an in vitro assay of P2X7
receptor agonism. 5In a third aspect, there is provided a compound or salt

or hydrate thereof as defined above, wherein the compound has an 1050

value of 20 micromolar or less in an assay for P2X7 receptor antagonism.

In a fourth aspect, there is provided a pharmaceutical composition,

comprising at least one compound or salt or hydrate thereof as defined
ahove in eombination with a nhyveinladicallvy



10acceptable carrier or excipient. In a fifth aspect, there is provided a
method for modulating the activity of a P2X7 receptor in vitro, the method
comprising contacting P2X7 receptor with at least one compound or salt
or hydrate thereof as defined above, under conditions and in an amount
sufficient to detectably alter P2X7 receptor activity. 15In a sixth aspect,
there is provided the use of a compound or salt or hydrate thereof as
defined above, in the preparation of a medicament for altering the activity
of theildsfisaseriorifm PAleRbmposidB 8EVRh RIRGGEIRRIC dS neurological or
provided admetho%t fo&det nninin .theéfpr sence or absence of P2X7 .

i SEEATRGE, oD PO SS0H) ESR IR B Smligorder

S
receptor in ble, Comprising tha*

with asdefin bove, under
A A D A e o

defrsdiRPosR i TSRt ShhEITHGRBtd Bthel Boarshing Teprpiiandesponsive to
prxalt-erdpydratedheieof modulating P2X7 receptor activity, and therefrom

determining the presence or absence of P2X7 receptor in the sample.

25In Eresighth eibpeetptherefisigravidedoa pakagetphprarateetivaleference 1o the
foRbGRA alieeLRMARSIAY: (a) a pharmaceutical composition as defined in

the fourth aspect in a container; and (b) instructions for using the

composition to treat pain. In a ninth aspect, there is provided a

oA GEE IpherRECEtKal preparation, comprising: 30(a) a pharmaceutical

comppsition agdelingd in e oy aspestina.conianeli b Becvatves.  such

instructions for using the ‘composition to tfeat inflammation, a neuro ogica
coptPRBio ey diverail & didot dBrim et dievastie SiserdercBicaadiityuites variety of
conysdem disorder. .

TERMINOLOGY

Compounds are generally described herein using standard nomenclatare. For cormpounds
having asymmetric centers, it should be understood that (unless otherwise specified) all of the optical
isomers and mixnres thereof are encompassed. In addition, compounds with carbon-carbon double

bonds may occur in Z- and E- forms, with all isomeric forms of the compounds being included in the

Oe



16

15

20

25

30

35

In the tenth aspect, there is provided the use of a compound or salt or
hydrate thereof as defined above for the manufacture of a medicament for
“$ nt of a condition responsive to P2X7 receptor m%@fﬁg%&? 024396
hese an other aspects of the invention will become apparent up
reference tp the foIIowr d‘etgrl descr tron ETAILED DESCRIPTI N
presentpx\nven on,unjess otherwise £ {SIS 1 VAIIoUs .1 utomenc Orms,
s noted above, the pr ifvention: pro 5 e eroaryl ami

a recitederivativeskis e@;dmﬁrpeum@ﬁmwﬁretwmhmr@w if mt@'@y@eﬁim@rzﬁms all

tautomgr%)%rﬁ%cegé%iﬁc&moml@aé%igéﬁtﬂﬁﬁﬁ%sugz%%“@g}é@%%}a that includes
Cam nas are ner €SCrl erejn usli arg no

variables fe. Ooriéijbg‘un s#’é%rsﬁ aé%}‘/” mé rréo| c"g Sf"ersf"'ai‘?&"?h nesﬁ(:}f etrz {{%md

indepednidssicthertise spbbified)all virthdedpticariso menstarcdbmisiteres atrﬁerrzeuiﬁ is

deﬁm@r@?@mg@%g@l da-addition, compounds with carbon-carbon double
s may occur in Z- and E- forms, with all isomeric forms of the

cﬁﬁd’&ﬂ%s*ﬁ%@‘ﬁa’?ﬁcﬁ éadﬁ'i“fﬁté"@pré‘%é'ﬁ‘f I aHRo R ERTREE B rV\?%‘BO‘”“:IS of
Formugpaified! Whereatmipoundlekistsihordvicushdinomere fosmboterdgitedlas

prov:déif)tﬂé%yd’(?)éslm&& Hﬁt%tﬁnt@tm?ﬁ’r@ﬁ S@?&lﬁ%@g@m&%ﬁﬁl@;h%{dﬁmmemg the
intended to en ass omeric forms. Cer mpounds are

wtion SR RGP RO AR BT F R AL PR Vi TS (ot Medes:
includipg irignleSeitiherwiseanp esifieef, Seeitbpmﬂme within such a formula is

dﬁﬁ‘BﬁgnécEﬁg@ﬂ@w%@fsﬁgyo@Mrﬁf@ﬁiﬁp}&n@BQe@élﬂ Nakabie dhatse salt that
L rs more than qne trme ina rmul is defrnedr ndently at each,
s it Gt oM D A R SRR S S B A Ty
carcincgpior passesfaido rigounidgisior oliniga Bsragswelt etbecomplonmdsaplication.

Such sETRTRMAImthekdl 2 ¥ pine!ddingicompaunda Rt othar karnmaasaneyideial or
I T T N
for usqomamﬂaéemgaﬂyxaéwépthlblersam boiatas, (ecgjathydratts yhahadimgpscorbate,

benzoarydﬁeteeoﬁi@amn@ayldemm E8IgES QhBRCORMRPMBSirate, Ainydrochioride,
harmaceutic acceptabl t" ota ecited h rein is an acid

ound
oo S B 7 DL R B (Ve BC PR e
°1utammerngglmﬂmma@}\mihémm)&e@ss|\i@>t€i)‘@@0tyinﬂrt@ardm@@bm@®, ahgirobromide,

hydmcﬁf&{@é’amymmg irﬂ}ﬁmglma“ﬁffgiCH}%@@B%t%&@hQBJw@bl%h%nate lactate,

mplication. Such salts inclu e |neral and organic acid sal
Iactob:gnatep mz?{a , mllgat mangeht met mlde dh {l%lrate met %su&?ate ucate
SIC residues such as amin€s, 25w as alka r orgahic satts of aci

. napsylyesivitiels. SuewHs @&ﬁbﬁ&%ﬁ@a@f&@y%r@imﬁabﬁmc@éﬁ@éﬁwxmepw‘smmm

sahcym@i@ze&sf@r é&%@c&fa&aﬁu@fﬁﬂ@ﬁ&ﬂfiﬂﬁkudﬁhﬁma@éesﬂ%éi rmtﬁmat@s aﬁﬁi&t@; besylate
tox benzoa%te a corbﬁte enz ate b| arbo qhgr(’ﬂ nm ium
Ipno

(benzemae arB e chforr OCitra é‘w |hygl]rgcahTor| a?f csylate
(eihanﬂdit’é‘mﬁé%, edétét’éf@sﬁéﬂal@'{éﬂqvl’succrﬁ*&%é‘)ﬁt‘formaf@emﬁgteaﬁﬂ) triflate

(riflucgiHeaRtRterginepnate, zaﬁye{@tqgnaﬁaeemmg) glyeplylarsanil@teeoclate  and

tnethmE (f( y“éemgr Inathe hX%I;laﬁga Ine @goc%g) ml?or us gr{%glhlﬁ)nd?iohxgg ulcgadgut are
roxyma Ealf roxy né aﬁ% ale IOC‘l e, |set Ionate

not hnrﬁe@ommemmldi@zaﬁama@immremeChﬁ@rhyﬁjrméenmretmmﬁreéemes

meglufieihylsaifalesdintatenfapsyiaiawrilalsspameaie, ;ﬁ@mﬁhﬁr@tessmm sodium
and zm%.*“?ﬂxs'%?taé a% nesPhate RAQgalacturonats, po %@g}z‘?c "C %16 salts for
stearate, subacetate, succinate, suﬁ%nmate sulfanilate, su onates
the cowmﬁm%éﬁﬂéf‘é%(@eﬂ%ﬁesa|P6W§teyu@arﬂswe1@%&%mrﬁﬁdrgmﬁa@§n be
symheﬁfﬂsmate Aqihamecamaﬂjﬁwlfmamﬁaﬁswaie@mamﬁwm;e&y any conventional
chemlc q{g&( yﬁyylls%lf gatl% egny gq g%eéhae’%%s u”&xn%gf? aHJ lat%ase forms of these
triuoromethahesulfonate 0% p “foltenesuy fonate tannate,
cOmpOAHf Jih fﬂe&i&ﬁt@lﬁﬁ&%@ﬂﬂﬁdﬁ)&éhﬂsrrﬁmrvt%heﬁﬁaeeatmaw%éémﬁbr&gamc
solveniCationa falxuse da ealtmfrga{umrw@hadea i taragneduiniiech teuainme @iHeNsthyi
acetateCS aﬁx A0S HIOK %g!gp%ﬁm%r 5419%1{‘1%’1(@ k?&t?é’r'%&la%m'”e ethylenediarnine, 30
meglumine, procaihe, and metals such as aluminum, calcium, lithium,
magnesium, potassium, sodium ar@ zinc. Those of ordinary skill in the art
will recognize further pharmaceutically acceptable salts for the
compounds provided herein. In general, a pharmaceutically acceptable
acid or base salt can be synthesized from a parent compound that

contains a basic or acidic moiety by any conventional chemical method.
Rriafl\/y cr1ich ealie fran be nranaread by reactina the free acid or hace forme
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35 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; generally,

wihSddsRseigdonaqueous media, such as ether, ethyl acetate, £thanglu 424396
methanol, isopropanol or acetonitrile, is preferred. It will be apparent

t at ch compa i‘d;{’ %‘Q%egun Prem. i %{érQ#J ”eeﬁu'?%?t Sl ﬁmf‘émﬁaw%is a
a SO va e Fg th c}ra on-cova en comp e; IOI’] e varlous
solvatecﬁygtalffmﬁ@am @@W@lﬁﬂhsJWlMthlﬁﬂtWé@@@peﬂéﬁ tmimwﬁal forms and

polymdfe @;mnﬁslm@g@ﬁ@l@ﬂﬂa@f@é&@crﬁxw&w 0519 thscempaunds efdhags of the
recited Formul qmgound that [

odrug not full tisfy the
comols i SR ATRONS of 1 SAPApOLA S BRSVHICIER i Bb I e the
structurglogifieckirevivo! foitovrrrgoankni nistdtd masia, p@ﬁemt,medp“r@ﬁu@e)@tm following

adminiG@HROwd %f@ﬂ@lﬂéﬁ;ﬁ’é@ﬁ/&@'@c@%&%ﬂﬂxé@?&%ﬁ@@%&ﬁ Qdryg. may Q%ﬁxﬁ‘ie a
acylated derivative of a com gjnd anggowded herein Prodruggs include

P‘“"dm%o‘?ﬁiﬁo‘ifn&% AN RYRO, i e B &R ¥R SHEUSEEPe b ‘fr‘i’é?i%léstd““’l“dﬁ
compoarly grouprthsdrtyepacmimistefedity amvamaraliandsdbiechycleaveshio, when

admim R RolHe ARy szﬁf@l{t‘ 0108 sy IRy Lateu deﬂ&f e§9§z@“¥§ l:xﬂﬂnydryl gronp,
Examples of prodr#s mclude but are not limited to, acetate, format

‘fes@g“%"gﬁzogi‘é"&ﬂ%{; SE B aR AL S AT STAE HmitRd i CHiBAS! 8‘?%’6%‘“’ and
peptidayithivrthe obmipduhdsiprovidédittereingProdragsnchithempmpbundsded herein.

Pmdmggrfayts:!@th@aﬁuam@am@dm&aarﬁgy% PROAIBANG FHCHANALEERLURS PERSEMNesent
in the com ounds in sucg é}/a thaé the modifi atlons are cleaveﬁi in Vivo
this TBA o,

in the t%(’?)%i‘(‘:"ﬁﬁe haFEh cBpt BT RB IR e e M Ay Pt LR

compoend¢raight or branched chain saturated aliphatic hydrocarbon. Alkyl groups
ingludesaroeRs rh@YéﬁQ fmiiﬁt%?e@%bé)@@tgmr(%n@ﬁalm)n fggmaae&oaﬁphanc

carbon toms 6alkyl) and from 1 tq 4 carbon atoms
<SR SN GV BRDYY IEBROEST hBOg B BT g 1 o
carbon ey (2= @enﬁtyll) asé;ﬁ@myll tnéaprintyhidrendid; 2-hikxl, Bchexyhamd. ethyl, propyl,
lso;,m;yxrmeghuip@atubtyﬁgrﬁ%kxﬂerr@femm %B&ﬁ:}qoﬂdﬁéﬁﬁm;ﬁcﬁﬂﬁﬁ'@@»hexyi -

i3 %Sgrotu szplgﬁl: %fr mf20 1to“_r3 arboa atom? %or erxamé\)&ﬁ1 4alk Ilm

and 3-petty Py sirfgte CoValeTu8Ad'S %“éi rals. 3 &R Baiinggirom
1 to n abubstimsitofampii\Tofelkyls sfrecifi @&Haygindmfam bpigt @xciinleky! group-
In soﬁi@ygg%}ié’é—:‘éﬂ sllcfﬁ'é(@c‘:)%l{p @inl Rﬁlk}dkgroglﬁ@uﬂsqg%%m@h}lﬁ&@%t Orl%r" Qlhmple,
) " referg tq an alkyl grou stituted wit gast o
o 1 AL B AR eCTo e e e o an
alkyl gmmmmféla%de‘aﬁmﬂf@ﬁww&ﬁturated carbon-carbon double bond.

AlkeRy OrekRs inGhislenCa- @ﬁﬁdk&ﬂyhaﬁ%iﬁé@@lgkﬁﬂw RCESrpatkamybast one

oups, whic ro, to o6or2t
o s M A e TR e fagp! v O
C4aﬂcesﬁa‘rghm80 wba@d@ﬁ@ér@h&w &l figed gr@upé cwh%wqamer@n@%vewh as ethenyl,
allyl oﬁsﬁﬁ\&géa;@d mfmmwaaﬂa@sa bcﬁﬁgﬁ oabimﬁg@a@@fawmrgﬂ&@strWng one or

| lkyn
more unsal%n%ec%v S n %% %fco ?\xg;\ﬁlg énggong g%u%s include

iC have rom 2 to
Cor Csﬂk’@ﬁp&&w/@dglkynyi mk?héﬁélkmér%’wa Htv@némf%\fm&rm 2&9 @en’ﬁéufi carbon
atoms, @@mvgﬂ C2alkylene is methylene or ethylene; Co-Colkylene is a single

nt bo d or an.alkyle roup havi 3 or c n, atom
B e T AP DRt A RO SO Rheanyigre o

ethylenacﬁ@éﬁh&%@ﬁéﬁthaﬂ%sﬁmwwédﬁnéﬁ %Wme rEphRckHiaatlofla3 or carbon
atorms; @rbga[kﬁa&mm Sigie-ShRenEdt haidauble enitiple carbon-carbon bond

SIS LR A SR RS LA SR SSBETo

bond with a double or triple carbon-carbon bond” is a C-Ceaikylene group as deseribed above, or a

divalent Cy-Cgalkene or Cr-Cealkyne.

11
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A "cycloalkyl" is a group that comprises one or more saturated and/or
partially saturated rings in which all ring members are carbon, such as

wEVEIQpEeRYh cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl pe%6lR968¥ls 24395
adamantyl, and partially saturated variants of the foregoing, such as

cycloh |..Cycloal rou sdo not comprise an a mat
R e B S R B B S e i
in whigphithrihe myquegwh@cémbm ety Ry Heling ﬁmﬁ@rﬁyi? ¢Hslphexyl,
cyc;ohép@m Q@éﬁmai&pfa@amtﬁreaﬁar@%m @&%&CVGM{KV&C&EC%J@%@ asGed as
gl e S P e a2 O A e e
cyeto exen ye '% cyéJI SIHED: Jiene gt aivalent
cyc%oaﬁe@tsg@myereélk@)@mww gkmipthhavwﬁﬂm(barma fRRsabiA gl ey alembaving

from @Qﬂ@%&%%@n%%ciﬂﬁdofﬂmﬁéiﬁ&el%ﬁﬁﬂﬁf% ong-sushisinglscsayatent 10, ..

is located on the ¢ C|IC ortjon e.other is located on the
C”Cyd%ﬁ%ﬁ %“Bgﬂlf%i Vit pré&ent s %‘Fnlé |\(%Iry £P‘no gpf%ﬁen%— Yroup is present,
bﬁtﬁ@u@lﬂﬁ&h@l&y@@vﬂ@&mmﬁ ardilskate§ drditiesBaDfing el¥erpens, that is
linked Eﬁ&@ﬁ%ﬁ@@ad@ﬁ&f%%tm%%ﬂb@ MfuilfsA 18 %ncrai one such single covalent

o S S e S RO S AT B B
alternagiesyribed @héw attap hfegtassauahocixgxgé rikgie g@faknt@;@t@ e ﬁ;@#ﬁ@l ad élfferem

ring m%lbgfaé%%yaam %@é@ﬂe?e% Mg{@ﬁ%ﬁp Wb;]ﬁhAh@\éQér@méalﬁ%ﬁﬁgﬂﬁ@éﬁelaﬁﬁ M
carbon atoms, r tively. Methoxy, ethoxy, propoxy, isopropoxy,
is COQHHoRe @%&%ﬁ?o%ﬁ‘?g rUbutoxy, n-pentoxy, 2-pentoxy, 3-pentoxy,

_<:§sp_9€ﬁf5387' neopentoxy, hexoxy, 2-hexoxy, 3- hexoxy, and
-§ methylpentoxy are representative alkoxy groups. Similarly, an "alkylthio"
ng?/u %lﬁ?&@l 28%!!@@ ggpéi‘r? ?sttﬁlggﬁdazy IQH@ %{J&JB gglgg&nbed I&ﬁ/é%@ch@&(%a an

is Used hérein to refer to an oXy %gn substituent of a carbon atom that
oxyger BEGHS ift oS rETHBYIBA S S BUASY 876 G ey AroBst Yk thatr eyt o 6
or frorsubstitueinbef adnenerpmatidcaiiahoaio mhresulisin:g, convepsion Bbuk|2 sec-

butoxy! qer%uéa)(y %&%&9%9&% i @eﬁup}stmug&ﬁa&aﬁeégmych%tm @Lqmy 3

results in“a conversion of - and may result in a loss of
hem%ﬁaﬁq%ﬁmﬂpzsfq’iafe%f?ﬁmmﬁs“rélﬂ@@t%f%f%*u pititliaht 8% 22E3Hh &tom s 2
alkyl gthe sesthits uethesfarmadien of an imino (C=NH) group. "Hydroxyimino"

gHqu @aﬁr%,&@m@e@m,ﬁm%%pm SRatresMlNRS AQNMBUR R Brat results in

C=N-OH group. The term "alkanoy!” refers to an acyl group (e.g

the forrpetion ) ob ASASDIAXMATRYR EGTO0N 4TS %?ap iy ﬁh%é‘fbé?tb?g‘n‘?fﬁ‘e%"wam carbon
atom resyRngenenteatich whell attachrent.isttihrougiotireteaibe subftitverkefom3@omatic

carbon%emegﬁil@mgxébg\c%m haveihg ingicated,n mgﬂaﬁ%rn%ﬁmuww

he carbon of the keto group beln included in the numbered carbon

P BB SIRSHE ot e SEb DR GRS HALFgegmion of n
imino (OriNHlee¢@-0}0:48x Atiianbglogre aps arsiu derfostesiamnpi¢/202sO8alkarfoyhation
Ofacggoppél@;%oyl and C2-Colkanoyl groups, which have from 2 to 8, from 2 to

m

6.or fro to 4 carbon atoms, respectively. "Cialkanoyl" refers to -(C=0)H,
wHigfeEoHEIM C22E MRSyl )%%%ﬁcoﬁ%%s&%*@ i oon o e

in a lin@}-@shikmhey/biky! arrdygioptwethet wiefiersisanineariorbghrith edtethef the keto

group. SYRSTHME NE-LLEs ﬁ%%@ﬁﬂﬁ@é&@%b’éﬁ%ﬁé@%@ﬂ&h m%@wwpepkhe keto
Alkyl et ou s include, C2-C3alk %452 er, C2- 5a|k Iether and

£roup byt TSRO A TS WITETHAOR' FP6ERBPS bR aRfuP is an occty
group hespecdiivdlymilCZGHYTEh e aroth egouprctoridC HR -8, SrANaHfanoyl, C;-

cﬁaxkam@%&t@bzréjﬁkﬁﬁ@,ﬁg&l&fp@r Qhibranched alkybarotehinalis swhsiituiad Withson

atoms, respectweiy "Cialkanoyl” refers w —{(C=0)H, which (along with C;-Cialkanoyl) is

encompassed by the term "C,-Cgalkanoyl."
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alkylthio group. Alkyl thioether groups include C2-Csalkyl thioether,
C2-Cé6alkyl thioether and C2- C4alkyl thioether groups, which have 2 to 8,

w5 U4 GaHagn atoms, respectively. A C2 alkyl thioether has terteuGEW kB 4396
-CH2 S-CHS3. The term "alkoxycarbonyl" refers to an alkoxy group

ched through a ke oup hay
gen q rrucrt%rg‘ { %‘%ga(ff% gx}&lﬁgx%ggrb’ékneﬂt} "‘5}‘3 ps’ mcluigéq 8%? that is
substﬁ@ki@@iama@gmmmwabyb@hgn gronpiciti-Ravlyirohsn fo-Bsdkgk ather and

C.-C.ahQTRORIANS, tBsRestivelY, i the @l%gﬂmoﬁe@&gﬁaﬁlp fi.e, 2! ether has

o rbo I%tt%gl to bridge is not included in the indicated number of carbon

¢ “tmﬁlt ‘% AlkBxycarbonyl” refers to -C(=0)-0-CH3: C3alkoxycarbonyl
|h&%&léél@@bﬂ@)ﬁ%@WW@%@OW—@(&@M(@W)(@%}W 15" iAoy an

alkylthf%sg'r@ﬁﬂ Usﬁl@irlh{eﬁf%ﬁ $R@N @&@ﬂ@@@@ﬂ@ﬂ@&@%wmmeﬁmm@m Cyr

h tructuyre -0- C alk
cano iSRRI SR St B Dl oS

has thefyomidrao @i 6 carbon atoms, respectively, in the alkyl portion of the
gfﬁ(yrl@erﬁpra@&ﬁgr&msm%@ialﬁa@szsl@xyaixsigrgraap%é&m&@d%h a ketoAR(C=0)-)
alky p has the general.str Si
bridge ar%uﬁg‘y eg%%ﬁ gfféer%it ééj& E‘lﬁgﬁylé%%?rou%}sg}?f\/\% ancludﬁ
Ci-Cs, frofis latd & @@i@@aﬁﬁmny&msfe&%&thﬁéw fignthle @Y/ portibregbeeatoms,
respectg{ék?g r?nﬁle a@@ﬁ%}dﬁ!{;@g@%m?]@&@ém@ Heeip iy s rf%ﬁﬂciuded in the
i TR PR TR e LR e B 1 e rh ol e
indicatfy| kErSYtePrlfdlgCtipy ﬂ%k@e@—(@@(@ﬁ@s and Cl-C4alkanoylamino
OFRURRIIEP Rave %&@mﬁ#ﬁm& u@a@faﬂo‘}ﬁéﬁﬁ@ ﬁxﬁ%ﬂ&zﬂlﬁmﬂh}g& a}l@giec@yé a
oup, respectijvely, in th porti rou n
srou> FERHE S BROCTBL-THNE o CuT 0 ot PR SR oot B
Ci-Cialyeioy biknttastpmetici\Hayks ffonytg r%;u,ﬁngruﬁcﬂ@r@en@aﬁw@u#bhw éimjalkyf
ponlon%!r-@éngKN;LSlﬂ@eyAr&feu nﬁamﬂﬂfﬁdﬁﬁvm@ﬁg 1dar-os-frem 1 to 4 ciartﬁon
oms, respectiye ethylsulfonyl is one senta sullon
PG AR ST s ST o I e P
Ci-Cs, £ carbert aforhgiindiid substitute dWhith deisadesné h%tlégén‘(%.‘b.?afbﬂn 3*0'“5
respectﬁkjghyoir;pmmw@éW) the gmulg,lkylsulfonylarnino refers to groups of the
mnlllaﬁ Ngﬁzmg)s o alkyl !une IChmRre er %zolgel% l;%T? x? a“%egr!fgatp nitrogen

ro e atoml Aic c5| o Attachment, A 0 groups
bridge melu@ér@qp@eamymﬁsﬂla%ﬁwran@@i@a‘a}@mw@hmﬁmﬁd@hﬁi@&?ﬂ or Ci-
cﬁalkywhﬁgﬁah@{@n{r%w@ Gbtide 10,35, ¢,00y 20N @lENAKaFRFRAGHY @bsups, which have

Isulﬁgon amlno IS a repgescﬁptatl\{e alk Isulfow zf\mm%gr

h %ﬂ#? Tt f th
from 1, &%hé \aloa yrfsui?f n;‘/‘ilérﬁr}no IS an alﬁy?sg o‘F’R/ ami o‘ﬁroup atha mo ¢
group.-from 1 to 6 carbon atoms and is substituted with at least one halogen

(e QieyiEilearomedhy lsuifom 8miRGhrmula —tém'yrmplfmnyh;daefmsdmg QMR Ss the

f th formu H2 in w [fur
point O? ﬁa Hmant. @héstggm rﬁrgh Smc‘?@ w aml osu fonyI"fillr%:,%ftgir]%fogyi EIONpS:
which dmapgqmaﬂ satigfgnHeomrinitat- (@stmf%?ﬁé%"ﬂ% stfRiRasBiETE! thfe one

rcpresdﬁw&iiﬁﬁﬁﬁm Rtognd N -wnabannedRdsyC:Chalkylamdnh eretipand liss from
1to4ca¥ 9 %leo f(n o In%etﬁute rﬁ'aytcl s§grr;l§:%&10g§iitk yl g’lﬁ?ﬁé%'%%@ﬁéi@ﬁyl)

fefers 1o an a ky amino group li nked via an'a % group
"Alkyisulfonylamine” refers to groups of the formuka wN(R ~aiky1 m whlch R is

hydrogen or C,-Cgalkyl and the nitrogen atom is the point of attachment. Alkylsulfonylamino groups
include C-Cgalkylsuifonylamino and C;-Caalkylsulfonylamino groups, which have from 1to 6 or 1 10
4 carbon atoms, respectively. Methylsuifonylamino is a representative alkylsulfonylamino group.
"C,-Cghaloalkylsulfonylamino" is an alkylsuifonylamino group that has from 1 to 6 carbon atoms and

is substituted with at least one halogen (e.g., wifluoromethylsulfonylamino).
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having the general structure -alkylene-NI-1-alkyl or
-alkylene-N(alky1)(alkyl)) in which each alkyl is selected independently

sgyc:loalkyl and (cycloalkyl)alkyl groups. AIkyIamln
el FEARR

rexample mono- and di-(CI-Csalkyl)aminoCt-Csal mono-

%ilxj %la & y‘f a r%%ggg%gp;l% %lﬂk%/ Iéraﬁx%g gg%&_%d%g, in which the sulfur atom is the
point qf(m}@ﬂk%@@mﬂ@@@m?dmnyi orefets: toallmonuinontip(dL -E8alicytyampinbat satisfy
the feﬁﬁ@!dpidlgmmﬁ @ singleroaanihand:r abdsEhalkvenc graHR B one & is
cc 1% ? g ar % }s?e tatlve alkéI mlnoalkyl II%ﬁoups It will be apparent

CHsiha aﬁe?ln?tro wAREP 4 RIHL TR Sikyaiho" and 15
"dlikyiamimoalkyl" differ o frorikierdedigition lofidlkid sustiifor gthr (i.c, a group

havznﬁﬂfé’é&fé@?ﬂﬂi@%@%@d&fm yégo@1@;%h@@'ﬂg¥|>mx§9¥g@k9@u§mu<¥ikyl is
ps (e.g., (C3- CZCchoalk

-Cda
el R THbRE FS SN G 0 By A gels! roues
includeli-(GIC6aibeyPaminosarbenyl” ref€isdaigrbupsof Hikeafoymutaonc-  and  di(C,-
céaikﬁ%m%é\'@&ykn whichothe casbamis-ibe prinhofaltaghmentyane RIS ¢ ¢

CI-C6alkyl and the other R is hydrogen Qr an mdependently chosen Ci-
Coalky D BEER Rl Ho- o it L8 ky BafifocarH BT CESIR finkednvia 2 single
covaleanimgcabOnyidirpiane g whictho fidloribp e o thechydro géplatdrmsigl groups:

replaced with CI-C8alkyl, C3-C8cycloalkyl op4- to 8-carbon ;;

cycIoaIIcyDaIkyI group, and WhIC is linked single co t bond

4-}3\/ \E/e mono- or |(C Cs: carbo ,praCI Ca erne group
l.e

-(CMI&'kWO)N( 1-calky1)2). | Koth 25 hy togeh atoms are so
$ d, the CI-Csalkyl groups may be the same or different. As with the
‘ﬁ ino groups discussed above, it will be apparent that the definition
of ‘alkyl" as used in this term differs from the definition of "alkyl" used for
It Wiibthérmpéoﬁt%imﬁhfg froupen intthelinéiusforisf circldelikdprand alkylamino” and

"azky}a(ﬁmcd@mlkylaafkw BERLRS ddinailerer "gra@im @gédfma)&héem@ Lo fHMOBRYEEN the

ralkyl e di{ | foryl" ref
e S B R e o

offaﬁéfémn@mﬂ%ﬁ@ws CeCsaIRY | HHeR e B et R (S ibgeriMpnmm or di-(C\-

Cealkynsrpendently ciresan Giasadkyhe formﬂae(t@m) ROYNMIGHIETCRS LB is the
poim: GRHRNALCOIDRISES BLIRORL NG AIRMAIE ind, feoaraiess. ol e ROIRL.of \Cr

attachment. Ad |t|ona rlnas W may atiC or non-aromatic,
Cealkvlput need WO 2008(066789PCT/USZOO7/024396 nto) also be

"MonPleskiC Fopaxamitlecwhenasekinyine anatexbakben gr ety BPVESANRIR Yoth

of thcl,vl ﬁ?/a?] EEQaE\F x’nM IPaéé S yv\%hou@ teaﬁky(l)ntél%gcycloal%r}? agxc I’H‘lgm B-carbon
ere Wlt in M wit OUt regard t O

(cycioaikyi)alkyl group, and which is linked via a single covalent bond (i.e, momo- or di<(C;-
Calkylaminocarbony!) or a Ci-Cyalkylene group (i.e., (Co-Caalky)-(C=0IN(C,-Cgalkyl),). If both
hydrogen atoms are so replaced, the C;-Cgalkyl groups may be the same or different. As with the
alkylamino groups discussed above, it will be apparent that the definition of "alkyl” as used in this
term differs from the definition of "alkyl" used for other alkyl-containing grouﬁs, in the inclusion of
cycloalkyl and (cycloalkylalkyl groups.

The term "aminosulfonyl” refers to a sulfonamide group (i.e., ~(SO)NH,). "Mono- or di-(C;-
Cgalkylaminosulfonyl” refers to groups of the formula ~(SO,)-N(R),, in which the sulfur atom is the
point of attachment, one R is C,-Cgalkyl and the other R is hydrogen or an independently chosen C;-
Cealkyl.

The term “aromatic” refers (o any group that comprises at least one aromatic ring, regardless

of the point of attachment. Additional rings, which may be aromatic or non-aromatic, may (but need
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its point of attachment to the group "-L-A". Non-limiting examples wherein
the group represented by M is aromatic include when M is phenyl,
- hydronaphthyl, benzyl, 4,5,6,7-Tetrahydro-1H-
“;H%[ﬁg%éggg Mono or di-(Cl-C6alkyDaminosulfonylCo- C4a%8§%j§20%%243%
nosulfonyl hich one or both of the hydrogen atoms is
ko) aﬁsgn&s@éﬁ%h mf?f SRR T hIGEETA o sh BT BdvRTERE A M i
aromagt’a Rﬁmm@m@@@@&kﬁhmmamﬂfﬁw@gmw@ﬂsﬁ&aimléh@gmu pegard to
its pen(i § aﬂﬁ@!ﬁ@ﬁ@%%& ?QE)M@"Q@QMM%QE glmgﬁggﬁﬂi@tm Hﬁé@nted by

replaced, the CI-C6alkyl grou s may be the 10same or different. T
M is aniigle BErsra et i dRe chiorind BPSHRHERB PRy -noiaearegio- -

indole jgrdrthalikd. group that is substituted with 1 or more independently chosen

halpgens:&. Q:’l @A{@%@ﬁlﬁ@éﬁ%nﬁ@@% Qf}*’ ?s%f?%&@u@&@%?&hﬁﬁﬁ'@ﬁ ch one

Examples of haloalkyl groups include, are not limited to, mono-, di- or

or bm’tr?ﬁff]%?i%’ﬁﬁ%%?@ﬁ‘?ﬁ&ﬁ%“ﬂfm%jr ‘fﬁ%ﬁr&eﬂ%‘w@ﬂ RIS . Seeiac pont
bond (Ppentadinorethil; Hiahg!)adindrfdettnoon perlaakisleroetoyls and HQ,Z 2dkyl)-
netraflygue-htri STYDI K OUDS T
(503 tﬁ%fl%rom%;?hylfg%ﬂdr? uororﬁ%gtér(lllgl #%gﬁiﬁégﬁdalglg?ggﬁh@fle%s tgsa 2y be the
same R AiBEI8H group as defined above that is linked via an oxygen bridge. A
dashit =) thiatis nefebetwirenntwdiletter dromsymbaldiis. used to indicate a
g'nwéﬁQﬁH@&Q.ma@y%psuﬂ%qgus%@&f%emmp'gr &S%Nlﬁe@ﬂéﬁﬁp%ﬂm

h the carbon ato carbocycle" or "carbocyclic group
ha‘ﬁ%ﬂ%&ﬁﬁnsgg SRISEkIn S TIHE R P BNlirgly 5 RIS Ardor BRfuST haloalkyl
groups(nefleree thtcalzargifiraged wansooy alic singflandnddes; nehoqriain ai-chloromethyl;
mono- h@emcx&!ﬁ binjess atheiise %Q&'f'&d,tﬁaq&,qngrvgmgﬂcﬂl&%wy&lﬁ 1,2,2,2-

y be independently saturated, partially saturated or aromatic, and is

fetfaﬂ%ﬁ.éﬁféﬂ%%?hf&fé%rhs iPRiTaLEY R APy e LB RS i areg ey

The tefustdijo@Bopehddett or spiralhgsearg epticial ferthehaont@heione or oxygen

bridge MOre alkylene bridges; carbocycles within certain embodiments have one
ring or two fused rings. Typically, each ring contains from 3 to 8 ring

RS (2 Mt S 88) Peigcen TRy iers Pecasl dértai SiBiiehgeint of
attachr@arboeycles wermprisieg fse d, PEH sntierhegitoongh shtypibali yroontain

fram.2de. ﬂag"z»:eﬁmga@ pfoB bR RSSE mﬁtlxse%éﬂg%lﬁé@{ay by carbon-
cIoaIk as described above (e.g., Cydof?ﬁiz%l cycloheptyl or adamantly)

m""“é)ﬂ‘i‘@? 88‘368 QRS R ARAYCAC A SPRSAE SPLAHrSriigierocycle: Vs
ostherwgaripocyeticercigrsing thibmuithtat wirenay rorelgd ditiothal avomdtipdintfcrturated

or arof Otk Y 5&9%)3;]1§mtﬁﬁ)@§£rlﬁ9@ég@sﬂg%@yg@rg@ﬁ@ PIEasRRENY o 3 fused,
enda a%E)htth Sﬂ%% In%%cﬁﬁland $ rHLyI) fluorenyl, indanyl and bocvel
pendanj o SBA% (SRt e g APE oty S AUCTRE Refshs: abocyeles
within M@W@m@ﬁw@yﬁmoumrﬁ@ fgedupgdn Thickin Gactoribaprembdred 3 to
8 ring RRFRREYGIIC ALYp @Qm@pﬂ@%@@@t@&%ﬁﬁ%@&ﬁrﬁ% 'Sdé%?ﬁgc\/és%%mpmmg
fused, smgle 3500valent bon% r aOCI CRJ }(negw %§ g% Phenyl groups linked tha
S0 BB e R E SHIED SR8 y(ﬁ FGERE Grodp? Bbfatey " ropresentative
Carbocmi@nﬂfm@zéﬂjdws(éﬁgmb@wz@dvq{pmemyﬂemwmmczﬁphefhw ethyinty). Other

- carbocycles are aryl (i.e., contain at least one aromatic carbocyclic ring, with or without one or more

additional aromatic and/or cycloalkyl rings). Such aryl carbocycles include, for exampie, phenyl,
naphthyl (e.g., 1-naphthyl and 2-naphthyi), fluorenyl, indanyl and 1,23 4-tetrahydronaphthyl.

Certain carbocycles recited herein are Cy-CparylCo-Cgalkyl groups (Le., 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;-Calkylene group). Phenyl groups linked via a single covalent bond or C;-

Cralkyiene group are designated phenylCo-Cralkyl (e.g., benzyl, I-phenyl-ethyl and 2-phenyl-ethyl).
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A "heterocycle" or "heterocyclic group” has from 1 to 3 fused, pendant or
spiro rings, at least one of which is a heterocyclic ring (i.e., one or more

ﬁ]ﬂ,@gm s a heteroatom independently chosen from 0, SM&I‘M\Q{%Z@%
e remaining ring atoms bemg carbon). Additional rlngs if present, may

eteroc cuc of. carboc cI|c iC e rises 1
o A G G RSP AT U 5Bt B, HRRRB i o et
one of mhg}hag lietsr @ réitanoatom Sperr rimys Eia:ﬁdw@ter@bmwmgag@pgmwly chosen
from @%ﬁ&r}? f&@(ﬁ‘tﬁe%xﬁaﬁ%@@ﬁmﬁﬁ l(éiﬂ@%a'f@ﬂﬁgﬁﬁﬁmoﬂaf)ﬁég@zﬁ? giBht, may be

members are recited in certain embodiments) and heterocyc

heteroq G SRS Sy, DR oI &Bie ﬁ%ﬁd’g‘%’%‘gﬁﬁe&én?a%ﬂ*rér%"@%‘i%snﬁ’&h‘“
cerainrpabiersitCerfaviheterdcyole doohphseersulius atomngs Baringemeoyber ring
generall) CEAAIN EHAPOYIRED! %n!é?ﬁoég‘é'f%&tgm;ﬁ% aidized 3Q:SQiRF READe Y HESited

otherwise specified, a heterocycle . 10 may be aheterocycloalll% group

I certynCMRABAITIY ?@%Bfﬁfgfé@%r‘:ﬁ%?ﬁ?ﬁﬁig §5s[’iﬁ*a?8%‘§a‘§l?éﬁpér§ a%
from Snoirh beged: nbteroCyulualieraitich genesalhysuidm prises & (B Mnonderimycertain
embodﬁﬁ%&s tmm MQ Q@QQQELW &hasep é@ @1}&5 I}:’Eﬁé}gi§ ﬁgéfgﬁt%r%wﬁcycle

(.e., at least one ring within the group is aromatic), such as a 5- to
may b“l‘b %‘ﬁ%ﬁ@P&W@fQP&{fﬂ > (RRR P AR H%B%‘ﬁ?yo?ﬂﬁw& fefP 25 2 Lo
membedetiemibeyeidatiete roarygteni pyodyhars pybirfachyil ynalinkedih ate iodyelidently

chosen%QMQ,s @r‘ﬁlléﬁk%d é{'@ E%IQWQG@ @@nﬁ{%%@é% W1thlr‘fthe growp is aromatic),
heterocEycIeCo -C4alkyl" is a heterocyclic group linked via a single

such %6k bh{ GORE U € | BAARBHE B MY A% (AOT6¥eHieth Bisvat®) o1 & 6-membered
heterodngtérgeymtoddic yt) Gi@idalky INis ddieterooyclbalkyphirin grovithkirkb madatoomhponent
mtmgeggg,,members that is linked via a Cl- C4alky|ene group. The term

"heteroaryl that is substituted with | or 2 oxo" refers to an){ heterocyclic

ritig ARG Yo Srdiat Wi RTERS RS HRI B pLaditiing B Yl Rt
Caalkytive taenpniet{é-forimmemformrshofetheydnaidd () -Gk yiSes tohatstreyctuatilyl nng with

from 4"{%@@@%&%@5%@@ Hl&@vf&%ﬁ@%l?ﬂeﬁ@éﬂ&?d as aromatic by one of
ordinary, skill in the art. Non- Ilmltln%examples of heteroaryl that is

sUBSsHHReEERANR S5 BB THRIGARTB A0 DB NFER ‘RERY eI Ry eRindiQe Rving
one orQG0 NAN KIAMNISAN NP2 Saghdh the ring, wherein the tautomeric form or forms of the

amide(s) give rise 1o a structural representation wherein the ring may be classified as aromatic by one

p-;caﬂy contain

of ordinary. skill in the art. Non-limiting examples of hetercaryl that is substituted with 1 or 2 oxo

include:

o) 0 0 O o o 9 < o o 0 o
NJ(N f(N E(o N;J{o N&@ ] NJL;N N)LlN N)}\!N 5 S
L“N’O N . N . LNO o N X "‘N l*N"»K“)! RN AN

N’U“N I\E/ILN A

A "(4- to 7T-membered heterccycloalkyl)Co-Cyallcylene” is a divalent {(4- to 7-membered
heteracycloalkyl)Co-Caatkyl group that is linked via two single covalent bonds to two specified
moieties. In general, one such single covalent bond is Tocated on the cyclic portion and the other is
located on the alkylene portion, if present; alternatively, if no alkylene group is present, both such
single covalent bonds are located on different ring members. For example, with respect to the group

R, if A is a (piperidiny}Coalicyiene, and M is COOH, one R, motety so formed is:

_§ _CN _/—COOH
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0,'N A "(4- to 7-membered heterocycloalkyl)Co-Cgalkylene" is a
divalent (4- to 7-membered heterocycloalkyl)Co-Ctalkyl group that is
winked yiabyo single covalent bonds to two specified m0|et|ei§c%dgﬁm%r@ ly306

one such single covalent bond is located on the cyclic portion and the

FQ elﬁssng)catad on th% ancyl %n ortio resent; %!ternatlv?exf if no

uent,” as used herein’ re ecular mo;et 5 CO ly bonded fo an
fene group’is present, "Siich lggsmg e COVAIERT Bordd are 1I8¥sEd™

atomn wﬁﬂmfﬁemﬁqqhg%@mﬁrs Fﬁbﬁ@(@ﬁ@pl@ fmg’thut@sryem teryhee grougeR Asuihes a
halogel ﬁmﬂlgﬁﬂﬁlﬁwﬂ@%@@d@@& ahg %@%%M&Méﬂ@e@% 20 JOFMBHLiSably

b i-COO % lﬂ ituent,” as used herein, refers to a molecular moiety

@ oSBT B 74 A LR LN GPIRCEFELE Frbrerly
covalepixahaplied @ﬁﬁ@&%@ﬂm nidy e mivistyistichies @ kplegens alldybgen atom
in a nEiOMR.NAARNKYLAIPUPsREARSH JrauPihalis @9&&@@}4%@0@&%4@@5&&&0@ not

referably a carbo%or nitrogen atom) that is a ring member, Substituents

excoodf] i AtE JFoube HB ANy SPEBOATRrag b OB LT A EA ot
characrom, TNaaerdiosubictient vieferstbsrepladingsfiydoogen atom in a

rrml&@dla{as%cwﬁomt@ aupubstivent sMebsthatins: \é?ées%@a%&h@y other than

ated atom l ot exceeded, and sych that a chemically stable

n
oSBT TS A EBIRBOUI AP GAI e biadia PORMIHS GHDBRPeee bl
groupst@shedh foribioldgicakactvitiradultSifiom! thbsulistititisne Groups thatansrase

subsm@@amlkyoﬁ;@ﬁiipses&l%%@nmﬁéw;@sﬂ@ﬁ@&%&;bﬁw@% MsBU?@MQﬁﬂzents

en at one or more a |la é}gns typically 1, 2, 3, 4 or.

Corait G By RO RS - By i
substitgfifferéin). @memmuwnmuamsuarsbmmuomed loe thesipidraseitsebstitated  of

subsmwém)fr%m& aosisiiuenisd Where.X RUReRANBUM BHMBE A sttuent (e.g.
possi ible substlt ents, Certain 0 g II substituted groups are substituted
substit tsia§1 § ?fy

V‘f?{glﬂoﬁ‘t%tﬁ PF 41 sl e%@ﬁes&'ésatgﬂ&)tltuents (Le., are
ubbutsstit(Ret arcspliostiteftatlinitty 840 tueprectederaziximmurmmelmb s gftot Such

as the SURAHIBERISP T hREQRIARANY: S RS TRIBLLA QDT 358 SHD UG W HBogues

0 fVlgast Qne substltuent (e.g., substituted with from | to 2, 3 or 4
ereof MRS AN GERRT $iicted substituents).  The term "P2X7 receptor” refers
tahdifi P2 Eniec apiniatore felabisfaredamimrimpsre Ceptivtasuchias thepound that

modul TR, QLI d? 2K SREPIHEHSRDRELhIR WeuRRIERLNE, 6. 513§g41§x4ma§d\9&%n)
as homolo%u S thereof fldpd |Qgg¥h€ec{ %pemes 20A "P2X

0
e T f’létgrsrefge ed tohefein‘as a modiiats M S E tom %ﬂﬁﬁ"’fﬁatﬁ and
pharmm@eﬁﬁre@@meréé@phaﬁra@waﬁ@ﬁ&&h@mqﬁzxwmémo rnYeetiatBeK, receptor
agomsagta{,jﬁg&g}g signal transduction). P2X7 receptor modulators specifically

prow herein are com ounds of For ageuticall
accep ciyaluejrslglfgn% %fraté% AnG SNt s it ereoﬁi@t%’(iJ g Ha oi;rg#far ét%r'med'ated
signal W@?@%@t@ﬁ&d@h%ﬁ@?hm@a@m@n@@A%F@ﬂmm% mﬁ@d@l@d)am general,
such aﬁaé}f&agﬁﬁﬂﬁtnHfﬁﬁﬁﬁﬂgtﬂélﬁﬁtﬁ}maﬁ%ﬁ%mtﬁeﬁQ@}}P(rﬂmg@@t&g ﬁ&n@é micromolar,
iU (S0 8 AR AR S SRR, s
mcramﬁawﬁlvﬁmﬁamm}alLﬁémm@sé%am@@mcmmaﬁ pr@ff@aahlyebes@an 100

nanom&N@NvAQiMIGT GIRQaprsRaEa PEEFREARNY [8SSHIRAN BRNCFOMAIRM fROIQ lude neutral

pr ?fergbl less than 1 micromolar, still more preferably less than. 500
antago lg S an Crse

nomolar, ang n most preferably less than 100 30 nanomolar within an
a§§ay"15ﬁ€ﬁ?l deerift ExaRiple BePEX 7 ra coprsuasthgoridessn dladethéntrdl P2X,

receptcAMHAGONISIBahiAVRy SevaD@NBESabsence of added ligand. Inverse agonists of P2X,
receptor may also inhibit the activity of ligand at P2X; receptor and/or binding of ligand to P2X;,
receptor. The basal activity of PZX,; receptor, as well as a reduction in P2X; receptor activity due to
the presence of P2X; receptor antagonist, may be determined from a calcium mobilization assay (e.g.,

the assay of Example 4).
17



10

5

20

25

30

35

An "inverse agonist" of P2X7 receptor is a compound that reduces the
activity of P2X7 receptor below its basal activity level in the absence of

igand. Inverse agonists of P2X7 receptor may also i f‘g@ 1h
actiw%/(l%c%‘ Igand at P2X7 receptor and/or binding of ligand t% é&g/zg%m%%

receptor. The basal activity of P2X7 receptor, as well as a reduction in,
s RV 06 TSRt cber R EH DO LR, g esnd =

P2X7 meaptde e rdaehind o daldiaraentisbiizaltion vdbs el e gecthwrasayvafhin a

calciurE XAMBIRA) assay As QERHBIARFIARISE PTHELK AL SERIOLIRAGORRBRWL Pox,
that inhibits the adc%vitx of Iiga[%}:j at PgX? rec tor,?but does not

recepogi SRRty TREHRRNS LA ARV o PIRE PEEe BloP Ui BoTitih 2eatel s

prefersmip bilizatiore dewddfamoe seribeblintExampleldpatienmidirmthadysgh ccfral

amagoggé'%@ P%éﬁﬁ?&@ﬁ%gi‘{ii%iﬁiﬁgﬂg%@ﬂg@MdQQ m;?eyaﬁﬂarlO%’ preferably

no more than 5%, and more .5 preferably by no more than 2%; mos

b b ) t

PrEfETADITIRAre T8 G GRS BEINE &t EBR HRBAL Ry 2 it i A anbatfdhrste ™
receploofRREX Thedpep toningayaviibitih ecbipaing of digandst8 P2 Xetapeeptdration and/or
P2X, e SSH:RRISIN RV R2L AT SCERIRT AURMISEHS. apse RO thalislevales the be

activity of the P2X7 receptor above the basal activity level of the receptor
detecte] WINg AARECPIRT 1EEE B0 Activatiomalidior P2xrretd st iticn A77
and 2'(Aplivitrbeuch-asngighaldnansedtietiph)sdpReA Besdplor agonist activity may

bg Mdeiaciad vanghessRieseniive ass A AIAVISR dn FXAMRE Aion t© a
X7 receptorﬁ%%‘pnlsts include ATP and

. P2 X .
patien21E810-(1 b RSB BeRYTbatERb e S-BigRbSEHably (Bharym ot Igpst one
condititth erapgetticedly etisbtiveddmauntt (drtdede)isanramepmpthat, aipon, including
alleviaRSHMYPISIERGORIR A patient sesulls inia discarnible patieokbeReni (8l or dose

rovides detectable relief from at least one_condition being treated). Such

senera b gy ita hEHErietie ASMgBHY Gl SBHate Ertetibas Rlattingss serom. CSF.

- synovig|fsviationpbfohdwineoteigyinpioms suutinasipain sifibienapeutic AN, receptor-
media&ffegHMEAQUBLOTARSE.Se08 AN VRRH IS 'ﬁ}ﬁngw)entmﬁrbgfamnpm@fime

. in.a bod quidésuch as blood, plasma, serum, CSF, synovial fluid, Iymgh,
ciscesn{l i EFRSRIATR B AERFEE R TUBETE i r RS G =P Py oecome
apparesedeiitommediated signaistransdoltion fusipanbsstycprevided dncording to a

predeteERBARIS henl liMilRG: APRAr AR BRLADR [disearnible-palsnhenslil-max be

arent aﬁﬁr admfinistr@tion ofgﬁlsin le dose, or may become 20apparent

foHoWiRG TP At et X fin Ao A BF éstﬁg’laﬁﬁéﬁﬂ%ﬂ’ﬂﬁécfﬁ% Gl at the

p<0.1 lgedonidirey it aqsradetermid adirg gintredad apending ponahaalindiehtignifosnce

such adMRichethereppound is administered. By "statistically significant," as
used herejn, is meant results varying from control at the p<Q.I level of
R e s R S Y SR Rt o Ry or Sty e
humangjghifieth e bechnamals st eateompasien 28asaltient digamydingiiduhlivestock.

Patient{l @RLBeWHPeALSMPOMNE: RFEMASHhERRINT Raliglie i /RIS X AT ceptor

well as other gnimals such as co nion animals (e.g., dogs and cats) .
o i D T R oy B B D DR BGOSR o en
considgerhlitighipediselspierrs P 2icrdepepmyiodulation or may be free of such

symptom(s) (i.e., treatment may be prophylactic in a patient considered at
HEeTEROISKYiOASeR]ERiopmEnt of such symptoms). 30 HETEROARYL AMIDE

DERBA TRES he é&mﬁﬁmm@mmi@swaa% LIV ARG Formuta A

heteroaw.l amide derivatives of Formula A and Formula I. Within certain
and Fogaa &<V SHEH EHHGERITHS Wr8 TREBCHATS ety bl Se it Bsvhinety dtety
of contenmtmtsdihrg:imdiﬁl_gdatrﬂaez tnséaind&:im@mpmmemmaqim fid2Xidn, such as
pain. SRESRIGEIMRILALON. SHEN AR RBINT HMOIH HOLS, A6 AUPOUSEIUL RS and as

robes for detection and localization of P2X7 receptor and as 35standards

sandily B 55 A PR S A S oo assays.

Within Formulas A, 1 or II, the heteroaryi cores:
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Within Formulas A, | or Il, the heteroaryl cores: WO 2008/066789PCT/U
S20071024396 IUU ...... --c-",// Z3v and RAV comprise at least one
whileg ﬁg(%gm as indicated, and optionally comprise additionapi9gefases
atom(s) at one or more of T, U, V, Z,, 4and/or 4. The 5-membered ring
portion of the core: N}le ithin certalg/,emb ments, Where
present, each R3 is GEne Ily\@s descrifjéd an ;in certain compounds
each R3is mdepen ogen yl. 10The variable RA is a
ring substituent as descfibed abﬁ‘% ‘f‘n certain compounds (Formula 1),
coman&/AtI&d@&&%ﬁﬂtﬁgﬂﬂatdm&slﬁﬁm(tb&, aAdispGRA)y teroether cdmpelindsgen atom(s)
at one f QI CHREY B AT, %@@%\Jﬂ&gﬁ%g SrBRSARLGRY one of T,

\ is @ carbon‘atom that is substituted with RA). In certain
embodiments, RA is a group of mula -L-A-M, with variables as
described above (i.e., a single M sybéﬁtuent is located on the "A" portion
of -L-A). 15Representative RA groups include, for example, hydroxy,

is. Wﬂ%ﬁﬁ@ﬂ e@ﬁ”%ﬁ‘i}&roxyalkyl Cr C6am|noalkyl Cl-C6cyanoalkyl

,(4-to 1 emb gl he‘efi‘@éle) “Gallgyl\ o
Figa bereg-hi&terocyele) E-ColGialky A
kyl, (Cl-@sdikylsulfonfiaming)CoC4alkyl,

|-
Y Cl-C8alkaridyloxy)CO- @alky%%l C8a|kWsquononxy3€O C4alkyl,
,N (mono- or di-C,- 28 Collcylamino)CO- C4a|ky and (nf&no- or
N
P@g}salkylarwn@carbonyl)Q Cialkyl, w S, SO%{N NH; each

of w |ch>r§§ubsj\uﬁéd with from 0 to 6 suk tltu n 5\% B@nd@t@l‘bﬁmsen
Ratrom: (1) oxo almlr% eyHibin KReEsPRTITNO, Mydidxyihino, @mirfdcarbonyl,

aWHBR:SEJ@@éW' apd RQOHamd, (i) Gsérdatkybotel-GoRydrOxyallodnds each Ry is

0X Cha %!g ether, C,-C6allcanoylamino, mono- or
mdepe{éde{g %%hﬁazcnilf% (;Ac4alkyl Cl-Cé6alkylsulfonyl,

dk@@mpls@mﬁwamﬁwsmmbas&eeﬁr@ed 2EpEss IKSAEROERABRAY PH%H’@ i,
R, is 1&0ak G t@%'hﬂﬁmﬂrm@UﬂpﬁﬂRgl'ﬁ@&J&ydﬁﬁ)ﬂ@% Q@&mula ), exactly one of T, U
and V Cs:l% oalk%fgcno C alkyl op lilegylcdh%cé"a"%l)oann%% tﬁg{ S SU sn}gf%oe\gtth RA) In
K 8 &?La?’ky

fe1e each of which sIS substituted with from O
certainguiSHiERSAYS Trdeperriermyheresenambn NI SgryRgbles 2y daiviibes 6388“’ (ie,
single ﬁmmmgyécamlmlfgnysbm&ﬂ% Céalkyl, CI-Céhaloalkyl,

E,%e a?[]%Z(lo A%'r&% &61""«5%0’%)%9%9'8%29%%“@@/ RURSHIUECEWIE o xyalkyt, C-
Cﬁammoaikyl Cl-Cﬁcyanoaikyl C2~Cgaikyi ether, Cz-Cga}kyI thicether, {C3-Czcycloalkyl)Co-Caalkyl,
phenyl, phenylC,-C,alkyl, (4- to 10-membered heterocycle)}Co-Caalkyl, phenyl-E-Co-Caalkyl, (5- or 6-
membered heterocycle)-E-Cy-Caalkyl, C)-CgalkylsulfonylCy-Caalkyl, (C;-Cgalkylsulfonylamino)Co-
Caalkyl, (C,-Cgalkanoyloxy)Co-Caalkyl, (C;-Cgalkylsulfonyloxy)Ce-Caalkyl, (mono- or di-Cy-

Cgalkylamino)Cqo-Caalkyl, and (mono- or di-C,-Csalkylaminocarbonyl)Co-Cialkyl, wherein E 15 O, 5,

SO, or NH; each of which is substituted with from 0 to 6 substituents independently chosen from: (1)
ox0, amino, cyano, hydroxy, imino, hydroxyimino, aminocarbonyl, aminosulfonyl and COOH; and
(it} C,-Cealkyl, C,-Cohydroxyalkyl, C,-Csalkoxy, C,;-Cealkyl ether, C,-Cqalkanoylamino, mono- or
di-(C,-CeatkyllaminoCo-Caalkyl, C;-Cealkylsulfonyl, C-Cealkylsulfonylamino, mono- or di-C;i-
Cealkylaminocarbonyl, mono- or  di-C,-Cealkylaminosulfonyl,  C;-Cealkylsilyloxy, (Cs-
CacycloalkyDCe-Caalkyl, phenylCo-Caalkyl and (4- to 7-membered heterocycle)Co-Caalkyl; each of
which (i) is substituted with from 0 to 4 substituents independently chosen from halogen, hydroxy,
amino, oxo, aminocarbonyl, aminosulfonyl, COOH, C-Csalkyl, C;-Cghaloalkyl, C;-Cehydroxyalkyl,
C)-Cealkoxy that is optionally substituted with C;-Cgalkanoyloxy, C,-Cealkyl ether, C;-
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Colkanoyloxy, Cl-Colkoxycarbonyl, mono- or di-(Cl-Coalkyl)amino and 5-
or 6-membered heterocycle. In general, as noted above, in compounds of

A is not Cl-Calkoxycarbonyl if Y is optionally sdp g 024396
WO% '&5‘!?(1& Within certain embodiments, RA is CyCohydr oxya%% ?7/ 4396

Cl-Cocy alkyl ether,
cﬁaika@é‘ﬁ%Gﬁkgﬁ#@Qﬁﬁ%%ﬁ "Y 870 (01 SIS RS- Aty o arerhared
heteroc@ile 0 5afleytratrinuaatabrmel ® Coliopnds pt}@aiwghﬂ@nm@dlcﬂaﬂkywwt{@yi if
Y,SOpzmmgm%ggtg@ﬁgggycloalkyI)C -C4alkyl, (5-membered
heteroaryl)Co-Coalkyl, or hen %Of \%? 3§ ¢ §Ub$tlt \ééft frI%rTI] her,
RS RTINS AR S SRR g i
C-Cealbyanch@edicamimeoarbony|, @@QI’C&@MH@BH#@E@@@WCGW of di—(Cx
Cuati S EIMRIYPXD 31 CRRllqnf GRSl 4 SNElMONG: OF 7.memberes
di-(C1l-calkyl)amino, mono- or di-(C1- C6a|k aminoca ¢ which
bt Ry, ORISR O o AU BerEg” o which i
substichetierticjolod ky Hthdsisweptionafispdulvstitutes fith oneobidomdigien, cyano,

oxo, ardORRBe AR R A Qnﬂﬁ%mﬁgr{ﬁdd?@ﬁﬁgﬂrﬁrcéhy&%%@p@1@9%583@5@63&)!1
RA is not Cl-Coalkoxy.Within further embodlments the "M' ni ‘A
éfﬁth &4 kyisuifonyl,

ether, aogon of il etdrd AR SR i SuCR RAYPETERL
Cr-CeaFepimmitiaylahindl o-RY N@wireré indrorsy elbgbyitort G biCozlly kehgitkiad igith one or

two mdPRHQRAY, SHOSTRIEHB-OREERISSENTS @ 4- 10 7-membered
heterocyclo alkyl ; and R7 represents from 0.to 4 SUbS'[g[L(ISFntS

iSRRI LR LR R A AR B Y AFH AT o8igents: the "M portion
of R, imatinddarbiemyhcarhisibgulfrylamch @R O¢ip i@l 06dikghu@rcalkoxy,
C1-Cé6haloalkyl, mono- or di-(C1- kyI)aminoCo C4alkyl,
C1-Cé6alkylsulfonylCo-C4alkyd-Gif @ SulfonylaminoCO0-C4alkyl, and 4-
to 7-membered heterocycle; each ich is substituted with from O to 4
substituents independently chosen from halogen, hydroxy, am X0,

bon | ?
where moEar ﬁ(%am’%‘gﬁ%ﬁﬁ 2%/ 8%%9&'109& i? %@fﬁtg}l\gfﬁ%@ r}gptggents

kylsulfonylarnino; (i) two R7 take
t@géth@r %Wﬁ%f%ohﬁéﬁ%&@ﬁ%mcﬁ%& AEH o Ett%dt?oﬁnsabsmue“ts
bridge bt FaowRulaf-daH2)qyP-(Git2Es, iherein gaarkbs are, aminocarbonyl,

'%%P%GH&{}M% Qfd'o%”d(ﬁ 18 CHdn P &”Cja}%é éné AL FiZok%k%? di-(C-

(_gﬁether with the atom to which % hey are attached form a SFII’O -

R ENSI o i et antort o A R Y
substitie Nsdndape heentyckeheservfrehit oxosandi@d @dalkyn Certhimistchnts

RAumpaislier uiher satishy s, Fermuwg: :ﬁgn‘mhgf(%'rhnlnd§cg;b&?lau§/1ﬁ5‘ﬁ}fonyl

that is optionally substituted with oxo; G is CH or N: s and t are

ifd&PBndentGstky 2, S Gredkeyeh H9Pthe Sim %@aﬁ&‘%‘?&ﬁ@gﬁfrom‘% o=
5¢C aid/IRgftay Enmyed raigemcaifninelar bagpiicamiihobu omyl trd@ghOHjcbrifigy are
CJG%@@I!&Y iJUnWQ B‘Qag%ro%’ih(a%‘r%@@'%@%miﬂ@ﬁ%%}, wherein g and r are independently

Oor 1 and Pis CH;, O, NH or §; and (iv) two R taken together with the atom to which they

are attached form a spiro 4- to 7-membered heterocycloalkyl ring that is substituted with from

0 to 2 substituents independently chosen from oxo and C;-Cialkyl.

Certain such R, moieties further satisfy the Formula:

P
——N G-Rg

hv S

wherein: L is C,-Caalkylene that is optionally substitated with oxo; G 18 CH or N; s and ¢t are
independently 0, I, 2, 3 or 4, such that the som of s and t ranges from 2 to 5; and Rg is: (i} hydrogen,
aminocarbonyl, aminosulfonyl or COOH; or (i) C,-Cealkyl, mono- or di-(C-Csalkyl)aminoCq-
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C4alkyl, CI-C6alkylsulfonylCO-C4alkyl,
Cl-Cé6alkylsulfonylaminoC0-C4alkyl, or 4- to 7-membered heterocycle;

\,ﬁﬁ%fw éﬁ%}&h is substituted with from 0 to 4 substituents md&plegg?{(}%z 4{39 .

osen from halogen, hydroxy, amino, oxo, aminocarbonyl, aminosu

I Cohalk or di-(C1-C6alkyl)amino, and
C“alkyg C%I‘af % f)oﬁpg;&%ﬁ %yﬁ g)theé?{gﬁé?? R AT %: éjfﬁﬁli r°§a‘hsf§? drigegpbered
heteroghdefotho ivforfoims lsds g ith1 B840 0 b NJfsiuREs- inddpihdRBtsl_chbsen from
haioge% Nﬁﬁ@ﬂx}p rWhereiRs %o&&@hﬁ%ﬁ%é&%ﬂﬁs 0@&@}@' Iy S@Qﬂﬂpt@d o maxy

or ﬂ”) a 5- or 6-mempbered heteroaryl that is unsubstituted

mono- é)uﬁlsﬁjuf%‘ﬁ Bt 28 %o ARG YRHIEE hits zero, one or two 10
stitstittvehiS.chosan froier iainime omiﬂwmgrﬁmmaabonyl (i) Crcalkyl

thatys optionally s jtuted W|th-%%®hl\ Gy -C6alko |||ﬁ%l -Cralkgx
1-Cahatpakek-moMp-errl-(Gh- a|kﬂammgq_o. kg, N% Rw
C\,-:L—QfGalkyIsulfony C1l-C6alkyls ylamlno eac WhICh |s N

S}kbﬁltuted wittyfrogm O to 3 subsl ts independent osen from
le

oRy m@% aré(iv ®6ﬁaloalkylsu1 nyl . 15Within
er embod RA is CI-C6 |, C2-CBalkyl eth&r;-or momo- or

wherendi -6, tsCGaﬂiydaﬂkm@ﬁﬂtQﬁﬁMﬁﬁﬁhtﬂthh IG(WHSHIL(IQG‘; Wity BoRerdbered
heterodQ (Y m&m&ﬁd&qe&%&%ﬂ}; dcxb%wrmha&gg%{% fydroxy, z%%'“o%e or two

0Xo, aminocarbo ﬁ\:bammos ony COOK Ci mono- o0

subspRTYE RSB ATEIm a@P@é%@%@ﬂ%%ﬂféqﬁ@e&ﬁzﬁstﬂﬁ%w that is optionally
substit@ad GhaikgisuifbrylogyC@lGelkytsulfantamming, anddrte.dkymenpeorest di-(C;-

h lude, for 20
Calky %28586 e%tl%gfgt:ﬁgﬁ VEoHAD gég gfoef,e dPCHm%ﬂa%no example iy

Sub““ﬁ‘ﬁﬁ'n‘ﬁ“(dy reaey) arRRHBIEH ArisRepReAtt ré*%-%sfmméwc\mm fPEPROSEQOH; and
(iv) C,sUibsititends indepandently chosen from hydroxy, oxo, COOK and
%ﬁﬂ“‘%&%ﬁ‘)&x&%&mﬁs RA (zﬂ%ﬂilrtge'@a bp he%ntosr Bnénls a e
up of the Formu a L-A, as descr a’bove Whérein L is not abser tq\?
Cﬁa‘kyﬁﬂfﬂﬂ‘é’ﬁyl%ﬁ%yhmé%ﬁb@féﬂ‘ﬁét@rt}&%“ﬁ‘ié”%sfém B MRy Tpfeasadents
chosen2frcar Baloem) Heeoheterpardyacknbwiiahl issiesiirtet witrom -0 oxdxy,
mom..%wa§ &uwﬁ(mw%e@%&mgagmoo@ e Wg'ﬂgg [kygﬁ K IYEFR yCr

yano, aminocarb ony aminosu fony SOptI na

Calky S B BN éﬂﬁmw&qﬁé&mﬁecﬁemwﬁxww} Ry groups include, for
example|{C 60aiCalkyll tmiiepbytiexyiknoDClEGod KD Xyidhatds QatignatynoC.-Coalkyl

that is SHRSHIUIEHWERCE Gralkanoylgenser G @A alk oS- 9&%&9%0 COOH and
C2 Coal &'él ether, C1- C6a|kanoy|oxy, Cl-C6alkoxycarbonyl,

Cr-Caafkylsalgon H‘Bﬁﬂammo mono- 30 or di-(CI-C6alkyl)arriino,
Ciabal keyils didkonry | s Glo@hedlsy 1By lforytampnel, imoRernadadi-(& las described above,
whereife BAYD IR0 QYL QPE: n%%%&e%@@aﬂgx@m@ SATBRANE ipﬁﬁm oras-

- cycloalkyl, and 4- to 7- membered heterocycle. Within certain suc
or 6- m&ﬁ’ﬁ?ﬁ?&ﬁ?&“ﬁ TseBrER 1YEIEE B SeheBuHRE B ok B dsrd APy F dtien s dsy Freipntly
chosengropyvimidiniyh, dalcigeof hyhicky|ssubstitiriethivitly fronnOstofdh gD SHIHe 01SCalkyl

that is Hﬁqﬁpﬁmﬁ%‘xﬂm%‘ é@@i{%‘é %Eﬂﬂﬁxﬁ%p%%{}dﬁ}é%ﬂ@{ @y@m(%ioaﬁcy imino,

amlnocarbon}él aminosulfonyl
hydroxytmino, C)-Cealkoxy that is optlonaily substituted with C,-Cgalkanoyloxy, C,-Cshaloalkoxy,

C;fcﬁaikoxy, Co-Cealkyl ether, C;-Cealkanoyloxy, C,-Cealkoxycarbonyi, Ci-Cgalkanoylamino, mono-
or di(Ci-Cealkylyamino, C,-Cealkylsulfonyl, C;-Cealkylsuifonylamino, mono- or di-(Cy-
CealtkyDaminosulfonyl, mono- or di-(C,-Cealkylaminojcarbonyl, phenyl, cycloalkyl, and 4- to 7-
membered heterocycle. Within certain such compounds, M is phenyl or a 5- or 6-membered
heteroaryl such as pyridyl or pyrimidinyl, each of which is substituted with from 0 to 4 substituents

mdependently chosen from oxe, amino, halogen, hydroxy, cyano, aminocarbonyl, aminosulfonyl,
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WO 2008/066789PCT/US2007/024396 COOH, Cl-Coalkyl,
C1-Ce6hydroxyalkyl, C1-C6haloalkyl, CI-C6alkoxy, C1 -C6haloalkoxy,

W%%ﬂg;!gi%lm9 EIS2007 {024 06

ether CI-CoIkanoyIamino,mono-ordi-(CI-C6alky|)amino,C1-8ga(ky sul

COOH ofky"l‘"éllliﬁlc)nylal‘ir%1 foonale: ‘f@&oi%ymIcyDa?al]fﬁééu(ﬁbﬁ@arﬂ%}lﬁ%‘%rgF &?aikyl
ether, C&kﬂﬂﬁﬁ@ﬁ@)’@ﬁlﬁényl}’%ﬂﬁé 4- RS 7-mdmberdy Dererocycle-Ghisidadtrpll, C-

Ceal kym@;tge@ﬁnﬁludemt%example,dg(@u@g@gggml&g%,@;#(s ngﬂy,J Nyreach.(c,-
Cealky mlm ch his Sﬁbstléutdred with from 0 &o 2 su{t:)stlltue S lnde F oi ﬁ¥ I%hosen

et
ino” Rafgen, Ay dros a8 and NG RarboAv ™ ant embered

hetﬁm@@mﬂ@@m)fpr@@@%wwm Ba:C6haloalkyl, C1-C6alkoxy,
Cl-C6haloalkoxy, C2-C6alkyl ether, CI-C Ikanoy@rnlnodnono -or di-(Cr o

10C@ﬁ|ky|[)aﬁn|no C{C6 l,,lwlsulf l, CI Balkylsfilfon |no ono-
E\N H’ﬂ:6@\ am\no@ul }org &1 aéN<yI m| rbonyl ,qu
N 4 toM-me ered ﬁ{ete’roc

O 0 C
:j )5 JH r\zb NN NJ\N N’ﬂ‘!}f NJ\N
SRSRS) v h A AT A b L

each of which is substituted with from 0 to 2 substituents independently chosen from amino, halogen,
hydroxy, cyano, aminocarbonyl, -aminosulfonyl, COOH, C,-Cealkyl, C,-Cghydroxyalkyl, C,- ‘
Cehaloalkyl, C,-Cgalkoxy, C,-Cghaloalkoxy, C,-Cealkyl ether, C,-Cqalkanoylamino, mono- or di-(C;-
Cealkyl)amino, C,-Cealkylsulfonyl, C,-Cealkylsulfonylamino, mono- or di-(C;-Csalkyl)aminosulfonyl,
mono- or di-(C,-Cealkylamino)carbonyl, and 4- to 7-membered heterocycle.

As noted above, each of the variables Z,, Z, and Z; in Formula A or Formula I is generally N,
CH or substituted carbon, Within certain embodiments, Z,, Z, and Z; are each CRy; Z, is N and Z,
and 75 are each CRy; Z, is N and Z, and Z, are each CRy; 7, i5s N and 7, and 7, are each CR,: or 7,
and Z; are N and Z; is CR,. Each Ry, within certain such compounds, is hydrogen or C,-Cealkyl.

Certain representative heteroaryl cores of Formula I:

77 N\

l /L U
/
22%23 \V
include, for example:

0, U>~ GESNG S NGB
O [D105s, C Js (\l}m Chn
(\M DA I (I

The variable "W.," as noted above is generally W is —C(=O)NR,-, ~NRL{=0)- or ~-NR-NR -
C(=0)-. I will be apparent that the orientation of these groups is intended to be retained; for

example, in a compound in which W is —C(=0)NR,-, the carbonyl of W is directly linked 1o the 6-
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As noted above, each of the variables Z1, 4 and 4 in Formula A or
Formula | is generally N, CH or substituted carbon. Within certain

ts 4, 4 and 4 are each CR2; Z1is N and 4 andﬁ,
V@%@ 418 and Z1 and 13 are each CR2; 4is N and Z, an a?fLeS%é%MS%

2;0rZ, 15and.4 are N nd4|sCR ain such
e G A S A LR oA rLA S e RALABRY
descnb@ér?és\@f FoertaigahbdigyinSuddyforsexampithyl. NNA 202RA --'5"----%N)
NMe/vafab® %2 5% aBPaC Bsdibed Moove; in certain embodiments, X is C,-Caalkylene

(¢.g., methylene or ethylene), each of which is substituted with from 0 to 4 substituents independently
chosen from C-Caalkyl, (G-CaeycloalkyDCo-Coalkyl, phenyl and substituents that are taken together
to form a 3- 1o 7-membered cycloalky! or heierocycloalkyl ring.

Within Formulas I and IL, the variable "Y™ is generally a cyclic moiety, optionally substituted.
iIn certain compounds, Y is a cycloalky! or heterocycloalkyl group, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, piperidinyl, piperazinyl, morpholinyl, 6,6-dimethyl-
bicyclo{3.1.1}heptane-2-yl, or adamantyl, each of which is optionally substituted as described above;
in certain such compounds, each Y moiety is substituted with from 0 to 4 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-Cealkyl, CyrCealkenyl, Cp-Cealkynyl, C;-
Cehaloalkyl, C,-Cehydroxyalkyl, C;-Cqalkoxy, and mono- or di-(C,-Cealkyhamino.

Within certain heteroaryl amide derivatives provided herein, -—W—X—Y is:

O R; Hs /Rz " Rs Rs R 0 Rs R Rs Hs R
A0 A ’5&@ %@
H y O Hs Rs O Hs Hg
9 B R R A. R B. R
. H 5
)L‘N gy A N )1 : )k Wq
H O Hs Rs Rs Rg

H Ry H 1 R‘r’ Rs Ry
/N / )n N / )n \ )n /N N/\/ )n
@*U \gazﬁm r 2o O f‘ g

Rg Rs Rs Rg K/O Hs R5 K/
H Rs RS R1 @ RsPs
~N N N"7% )
C Rs Hs N o Rs Rg K/N

wherein: n is 0, 1 or 2; R, represents from 0 to 2 substituents independently chosen from halogen,
hydroxy, cyano, amino, nitro, aminocarbonyl, aminosulfonyl, C;-Cealkyl, C;-Cealkenyl, Co-Cgalkynyl,
Ci-Cghaloalkyl, C,-Cshydroxyalkyl, C,-Caalkoxy, C,-Cehaloalkoxy, (C3-CreycloalkyDCo-Cialkyl, and
mono- or di-(C,-Cealkyl}amino; or two substituents represented by R, are taken together to form (a) a
C-Csalkylene bridge that is optionally substituted with one or two C;-Cjalky]l moieties or (b) with the
atom to which they are attached or with the atoms through which they are connected, a fused or spiro
3- 10 7-membered carbocyclic or heterocyclic ring, and each Ry is independently hydrogen, C)-

Caalkyl, (C3-CheycloaikyDCo-Coalkyl or phenylCy-Caalkyl; or two Rs taken together with the atom to
23
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The variable "W," as noted above is generally W is -C(=0)NR4-,
-NR4C(=0)- or -NRI-NR4- C(=0)-. If will be apparent that the orientation of

whess BEeuRs is intended to be retained; for 25example, in a@ﬂg@%{ﬂ%ﬂ”ﬁ
which W is -C(=0)NR4-, the carbonyl ofW|s dlrectly linked to the

: embered,ri oft nltr fW is yéfk
thh?; &Mﬁﬁi%c}éeegr?gralﬁ/ ég”l Eéé’scrlgcé’d a ove .n‘“éé“ reain em%mff §, s such
compohdir Bgder srtisigthyformulaThe variable "X" is generally as described
abovg»};n certain embodifents, X is £l-Cialkylene @ g., methylene or

e), each of which bstituted i

gm ered cycleadkyhor »o;e-. ring.

/-
/z)“ e variable )zjé r%rally a cyclic moiety, op}ﬁ )
7 I#; in comp(%n 3? ) :
opropyl cyclopent clofiekyl, tyclohe
plperazmyl morphollnyl 6 6- dlrhethyl 10 blcyélo[3 1.1]i

AN W ‘m escribed above
eTtaj| ' poic A N from O
_ L _ Y droxy, tyano, a?@ni,i
' C6hydroxy IkyI Cl- C6alkox " and mono- or di-(ClI- C6a|kyl)a | 0.
Z N h| certai feryany amide d t|v S proyide -YNSH, A
he"i’eln s Ogor 2'R, rém O stl Aents IS A

ind endently cho n from halogen, hydroxy, cyano, amino, nitro,
Fz@%;arbonyl, a ulfonyl, CI-C6alkyl, C2-C6alkenyl, C2-C6alkynyl,

droxyalkyl, C,-C6alkoxy, CI-C6haloalkoxy,
o _NG3-C7cycloalkyl)C0-C4alkyl, and mono- or di-(Clcalkyl)amino; or two
substituentd™ pré%ented by RI are taken together to form (a) a
#ehC3alkyleseRridge that is optionally substituted with one or two
L8y koidties oF b) with the 25 atom to which they are attached or
with the at[oms through which they are connected, a fused or spiro 3- to
7¥hidmiygred-eapooticlic wrahewsruticciiviring sehcdeabinlis 5- or 6-membered

heteroéﬂd enendentihydspasan A4k 5(C31GreyeRa 69 Gl ey iic ring;
=l yICO C2alkyl; or two R5 taken together with the atom to 23

or (it} %? ; each of which Y is substituted with from 0 to 4 substituents independently
chosen from halogen, hydroxy, cyano, amino, C,-Cealkyl, C,-Cealkenyl, C,-Cealkynyl, C,-
Cehaloalkyl, C;-Cghydroxyalkyl, C-Cealkoxy, and mono- or di-(C,-Cgalkyb)amino. Within certain
compounds, —W-2{-Y is:

O Rs R5 H R5 Rs H RS RE O Rs Rs
)k Ry N Ry N Ry Ry
N e bRl N
Z O a O A Rs L~ , Rs Rs Z
Q
H B =] H ( )m
N % 1 \!rN / XH13
O Rg Ry , L O Fs Ry

24



Within other compounds, Y is an aromatic moiety, such as: phenyl or a 5-
or 6-membered heteroaryl, each of which is optionally fused to a 5- to

whigmkergd carbocyclic or heterocyclic ring; or (i)each of WhighsYolS 424306
substituted with from 0 to 4 substituents independently chosen from

o Rhglogen hydroxy %/a%o amino, CI-C6allg/! RCZ Co6alkenyl, G2- §6§Ikynyl
_ ()10 .-oe I,ﬁ:l- a|thdm\% i

galkylarriifjo.
¥ embered Rarbo

YN Ning? u nf/l, Cﬂm < 6a|keny| C2 -Cé6alkynyl, Cr C6haloa|ky|
O HCRC xyallc'f/'i @19@ . , Crchaloalkoxy,
~ycloalkyl)C0-C4alkyt; nd mono- or di-(Cl-C6alkyl)amino; or two
substifuents represented by RI taken together with t ms through
whey are connected form a fused 3- to 7-mem@carbocyclic or
whereijeterscifctié-ring: memigrdsreupiedifiorhelws Elsubatitients ihdéperfdermpered
heterodeROSENHRNR NI 6GRNY hb' droxyscayane ﬂmeﬂ-t@ NikRe AMIA0 GaIRRRY hydroxy,
5  c¢yano, %r%%%s%gl%nyzlrﬂg/ %Sc%% Iazrcfz;uznocs%(cfi% Flla oéé%@r?lkém(% hl%en)% 68 ag&yny} -
Cshﬂoe@sLG?xc‘}élﬁ)@WWSﬂa@Mk%Md%&MW@K{C(@G@W}W&@&@W%@M
mono- 1§ imﬂgaﬁﬂwr&m,sﬁmﬁw%p@n@&@mQ&m @(sgah@mmofhmm

throu R arg Exaken tc«?netre]:teel;i ith tacf té)r%l I;IE{Ch th:e% rgog'trc choerq)e 2roC chc tin
g}tgh& cy@foa?k ﬂ-? , 6 ffnd mis 6 %. &
Ry, rep@eptadritaoch t@o?&ﬁpbﬂm@gtmrmew@aﬁwméemffm leploREDRINGIRY. cyano, amino,
10 nitro, BRfRREEHY, aminosulforfiNGRERAN 00N 3tkdNyIRARAaIkynyl, C,-Cghaloalkyl, Ci-
Cshydroxyalkyl, C,-Cealkoxy, C-Cehaloatkoxy, (C5-Creycloalkyl)Co-Caalkyl, and mono- or di-(Cy-
Cﬁalkyl)amino; gach Rs is independently hydrogen, C,-Cgalkyl, Cs-Ccycloalkyl or phenyl; or two Ry

are taken together with the atom to which they are attached form a Cy-Cyeyeloalkyl; Q is CH,, CO, O,
NH, S, 50 or SC,; and mis 0 or 1. Certain such compounds further satisfy the formula:

15
Certain heteroaryl amide derivatives of Formula I further satisfy the Formula:
ﬁ5 Rs
RLY
Oy NH
Q P12
N/
N PN
w By
W \N

wherein o is an integer ranging from 0 to 4; p is 0 or 1; each Rs and Y carry any of the definitions
recited above; and R;; and Ry, are (i) independently chosen from (a) hydrogen, and (b) C,-Cgalkyl,
20  CyCaalkenyl, CyCelkynyl, C-Cshaloalkyl, C;-Cealkyl ether, (Cs-CicycloalkyD)Cop-Cualkyl, and

phenyiCe-Caalkyl, each of which is substituted with from 0 to 4 substituents independently chosen

25
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15N,-..",.--N, "-N./----""NorN Certain heteroaryl amide derivatives of
Formula I further satisfy the Formula: R5 Rs Y wherein o is an integer

w@%@%&‘@@ Oto4;pisOorl;each R5andY carry any of the definitigns,

recited above; and 1211 and R12 are (i) independently chosen from (a)
drog CI Co6alkyl 20 alken

and
from DA A oL sy Ao CBpRYY o-Caiot, ¢
Cahalmféhﬁén?l@m@@awﬂwbééMEWmthsCs%ﬂBshﬂﬁ?ﬁé@ mwwm%@safkynammocw
c4a;kyasmatt&raﬁqmdl%mm@ﬂﬂyc@m@ﬁﬁn clropantyenexys halagary sy AaQ- ©
T e P
6-memblirC u@Bedkil) amitio CoCasl k?l; m@ntﬁk@ﬂr @g@@raeafmmﬁnd@aﬁb@nvﬁmd
heterecﬁclﬁﬁ@ﬁlﬁkﬁb:gﬁ?ﬁﬁku@ Q@ﬁﬂﬁ(‘lﬁnﬂ g&@%lﬁiﬁﬂiﬁ@m@}x{ﬁ%gmmb&f&@n from halogen,
eterocyc oa { ati lonal S t Iith on
hydroxg St Ao iRt e SR O Ot Al D b, -
Cﬁalkngé}h@ﬁw@ﬁiﬁh a: ﬁamwomem&éﬁe@ﬁ&@mwmlkhm IS <fudsBeifudr, (Cs
Creyclditins tqeruw spbstituents laﬁ@pmgﬁpﬁia&xﬁm%egﬁr@n haicfalggg lia}ydrqxxcl
an m 0OXO0 a
Cﬁalky@f‘ ? Cg] (’i&o Q%P“!%@ffic% ?;“a%ﬂ}{ ydroxyalkf/’l Phembered
hetemo@zle@am@w @icCHhaltalwsy w@@@@amwem (@pups, and 5- or 6-membered
heterosy] CY@IRAKYOGA %ﬁlka{!ﬁ&m &EQE&QE f%%@.ﬂ}?géﬁﬁmiﬂﬁ%&&%ﬂ&&&yi (Ca-
inocarbany
Cror R A 1755 S Ber S Rotar O IR Y f i e
are atmmmmuws@b@:m@mﬂmr@rﬁe m?wmm@/ﬁmsmawsm@ﬂ’ is cyclopmpyi,
cycloblﬁy'mg}mgﬁéﬁgll f@@&@@@f' cWiHaH@@erﬁJ&ia%h ggw%@ﬂmﬁ%i@dsmemyp

ndent hydrogen, C1-C6alkyl, (Cr C7c coallc CO- C
scyeio] AT LTk to et G T ST Fich dhey it
substiigied ﬂ%&héﬁﬁ@rﬁﬁ@&t}msey@gwﬁyﬁt@r@Q@smtcfrfiﬂniﬁemerémﬁmy cyano ammo,
C1-Céaﬁﬁimgﬂﬁyﬁ)’bza@ﬁql%ﬁlCMP@JP;Myﬂ-@F@?E@Malﬁﬁc@lp@@mbxy, and mono-
d,_(@_/glo %‘/ﬁ" Xclo(peptyl piperidinyl, piperazinyl morpholinyl,
or &, fbicyclo[B 1.11heptane-2-yl, adamantyl, phenyl or a 5- or
cRaperibtated heltevaalhpimisla clerofitvc priyyideb Stiteitethalida. feoha® tet4imited to,

" those sﬁé@ﬁ&ﬂﬂ'ﬁﬂé&:ﬁ?ﬂ@@ﬂ?%ﬁﬁih’s qhnsan{Iom HRBER M4 VI Pk YRS ARINR ited

he Cl-Coalk It%22 C6 Ikerggl CZOtC(tSl eIgl}( dymel -C haloalky e present invention

rein &t- 88?‘133 r%iv% %ralfgoxi Zna mon6-or: (Sfff’ E I%\r%lnoman ion.
Funherz@ﬂmcbémm%mmmﬂ @wa@eabwmri@wm@&mmﬁﬁmmw@r base,
or as a%%&ﬁkﬁmi@de@a%Q§E spegifically desadheddmEapnies: hnd. jtoailes of

such od “r?ﬁ g‘PrBarent th th?]%e euﬂqa@fo ﬁ]unds recited hereln are representative

TESENnt iﬂ}(%?;'
and ar imi cope o e present invention.

FWFth‘ér?%lﬁ@EEﬁ:ﬁb{Wlﬁ RIfse oS i@rwﬂr@yéqﬁﬁwmmrﬁweﬁémin
detectaﬁf)eﬁﬁﬁt @odufies aeid Q:E:Qﬁ&eadﬂﬁrﬁﬁ aspdwma@euﬂﬁ@l%a@@@pbam%au assay

recued m %ddltl nli %ther fox&g' tzo glhasasg h¥19ar a!%l%? £ usﬁ fg'rt%%s 8 ! gSSeSingIblde assays that
tnds are specifically contemp ated e preseﬁ Tvention

measure IL-lﬁ release; assays that measurc uptake of a membrane -impermeant fiuﬂrescent dye such
as YO-PRO1; assays that measure lucifer yellow uptake; assays that measure ethidium bromide
uptake; and assays that vse calcium mmaging to detect P2X; activity; all of which assays are well
known in the art. Certain modulators provided herein detectably modulate P2X; receptor activity at
micromolar concentrations, at nanomolar concentrations, or at subnanomolar concentrations.

As noted above, compounds that are P2X; receptor antagonisis are preferred within centain
embodiments. TCsp valuee for such compounds may be determined using a standard in virro P2X;
receptor-mediated calcium mobilization assay, as provided in Example 4. Briefly, cells expressing

P2X; receptor are contacted with a compound of interest and with an indicator of intracellular calcium
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Within certain aspects of the present invention, heteroaryl amide
derivatives provided herein detectably alter (modulate) P2X7 receptor
watlivibyas determined using an assay such as an assay regjfed, | .

Exar'nple 4, herein. Additional assays that may be used for %@&%ﬁ%@"&m{

incj%?f assal%s that measur% ffi-lp.release; as%%}/s that meiasure uptake of
o s A IS IR BRTR bl e B a8 658 ¥ S RO s gy S ura-2
(Invitrehat ehbadcldsifecly efl widptakierasSaypsethat: vigas wiee thididne Bxdmidich
contacHRAKRARA- RS RAVHRATHS S, CAMIUM IBAAGIRG A, HEIBCt N RE NI ealle@fum

which assa%s are well known in the art, Certain modulators provided

comPTRERS EetECTbTy RiCHIBIE"P25¢7 o lai5tsr R aolty 3t hittathgeintained for zn

amoamcom@ntmﬂﬁ_mm; at siavotholthe corcentratieils (op.af Sunanoiglanre washed or
filteredONGEMNEALONS oS NQIEM rﬁ&%%m‘&&wwg%éﬁb%céﬁﬁﬁééﬂs{ E%EPROEP or 2(3)-

anta&;onlsts are preferred within certain 35 embodiments. IC50 values for

O- (- b SIS IR TSy HE GEERRREl (SRR ta AP gyt 7o the ECs
concentegeptondnetiated watcienpmmobitizationl a38bsy aprovwdaddd Elampleracted
with 2 EHERYnERllS ﬁ@%ﬁé&ﬂ%’%ﬁ@mtﬁm ARconpcted ;e LOmRURdiak by

interest and with_an indicator of intracellular calcium concentration ée}.gﬁ, a
élt at are

at least gl prafsrab A B AN ROG oL PSSy & &SR FIOBPESE ot
contaciBdIrpaiR tHovirogen, iBartsbad oChY, eaghvofowhicteprodudednfiuordsidentceptor

amtagoﬁ@pﬁlowgthQngB%g Qo @H&@agg %@3% éisaelﬁgtgjr@ip lM GRYE i %a?%%ﬁ?%&%mx

. more incubations of the cells in buffer or culturé medium comprising either
agonisig o SR BFEELBI PO tHIEPAHY #ah ok sditiA. LontaggRpists exhibit no
detectahhasgtaisicdtfonam anmvauntsedytivh B23U ffictentr teatiewdhe: dyertioaestel toepound

that is ﬁﬁﬂg){@hg%]hgrﬁgﬂqhg%sc_:ells are washed or filtered to remove excess dye
and are then contacted with a P2X7 receptor agonist (e.g.. ATP or 21(3')-

0P A ET TR BRNARAGEHE SR 8S2rPHYSEIHMRE e teBRdHifIRanin vivo pain
relief asgaycentratided agUilatopth & EEbObonecentrali@n)candseftudie Seean aestatistically
signifidBRRRRAR [SiReasHRd Aher-AERRISkao s edael araaontacted with a .

compound that.is a P2X7 receptor antagonist, the fluorescénce response

i EHaPA S TRLHREAT B 10re Tt ee praeratiy s Idnst 0y Wit rHste of
modulgtwefeealslyvatd e bs 8%y asiconydéredto qelisithahalgescontacted it nthiel for
determP@Riskinethe @Rsence Aldashcnmpavad. e taln. emRodinents. R2XK! ..,

receptor an a%q/r;ists grovided herein exhibit no detectable agonist activity
y

lasting 0F {00\ FRAE 488y~ PP IRT FRE P FAG0IAMSTh SRR Attty significant
sedatloggmp eomtklogusl tostye| G8ai@ érthin e olvandaigonistd wxFilbierdd et ai. (1988)
Toxica%}e@@b}&@,g@)iSt@Qﬁ%Yy?Q H&s\éiﬁfg%@ésﬁ%%x%@% RRERIAT ASRNISA AR 0
..concentration of compound 15that js JFOO-foId higher than the 1050. ,
providqg gt %%P%%‘aﬂ\%ﬁﬁ&tgeﬁ 1 PRRY A G eGSR e LR BT Bl st adtpior
providagdiergimrcirs vivorpdircreliefiasgaytaseprovited i Essahaples Tgdite Gutditorisly less
than 10"QVIH8dLPereipPiRisrakyhaveA sigtisiica poignificantspeciis aifagt Aore

. §2X7 rﬁgegﬁor (;é'#vity within such a functional assay. In certain
pretera Hﬂ%sot fi @%‘ erred modulators are non-sedating. In other words, a

dbstenfe0 modetader praidsitdicatheanibimuridtdefsufficient thqnevidegical
propertRRGESIM Bl animakmadel, ferdetepminibgnaipLeliek(shasd mRdgly
bioavaipa%qgitd%% iﬁtn Eéachl?nsfqet%giQ Staé'%\ﬁes nlty tran&eqt gi.E‘., lgt tin% for no b

more than 173 the tirfe thal pain reter THSEL) 0 F BIETErISE 15 BEARRAHY © be
achievagighiffebrsseahiion fradddniebtnodahbis Sass dfasetatiefkgusitg trferably less

than 30RRMEE dserRadRrybilzea althabah(LO88) ToxcRlagm A2 A3 Wiy and

most Fr’ggj;%tabl%,sa g%ﬁe(}@aQS five g)migi% the minimum dose syfficient tto 25 Hert 4
HESVGE analgasin doe RO brotiicy SathEEaT sTORRICaRt Seagusne Mk 2

therapepieftyatifpcey vtiileitoy plolitateh dpeinsdesinotpitisesendtion apmpound

producé@ﬁ@é’@iﬂé&@cl y Qﬁiﬁﬁﬁlﬂ’é @%ﬁﬁlﬁfr%@nrﬁﬁ({é@p@a?ﬁﬂgfmfc@ﬁmt%@tﬁéif&gﬂound

\ orato oses of less than m refera ss than :

s e S ST P R ML i e R 2 e e
herein may be evaluated for certaigypharmacological 30 properties
including, but not limited to, oral bioavailability (preferred compounds are
orally bioavailable to an extent allowing for therapeutically effective
concentrations of the compound to be achieved at oral doses of less than
140 mg/kg, preferably less than 50 mg/kg, more preferably less than 30

mal/lka evven more nrafarahhv lece than 10 mal/lkka <till more nrefarabhlv/ lace
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10 example, assays used to predict bioavailability include transport across
human intestinal cell monolayers, including Caco-2 cell monolayers.

Pe tion of the blood brain barrier of a compound in humans may be
“@f%%%&%é%}om the brain levels of the compound in Iaborator@cé%ﬁ%y? 1024396

iven the compouynd ., iInfravenqusly). Serum protein binding may be

comp o TR B M B AR BnfOBEH PRI RReTebR: mor

prefergbip Bororeite. thd fret nefreybbf dosageoia@itampouidiiom diiervitiial penetration

of the EIfdIveSOlLRPRAYNASIIR RGBSR QRARSAYS %&glygge%@m@gemme
.S. Patent

, half-life as.de cr'bged for example, within Example 7 of )

diseas S BHPB  At FIERTH & S80I T kst Abifived sbove
providpreférredidempounde:providedy diminvaretnantohile. i dene dalethef texninlators
used toREHO¥IGIHR0Al hewnderstoodin arelative senseand isintended o refer g

ny substance that has been approved by the Unitéd States Food and
t

1 , _
mh"mé)rﬁayﬁ?a THISTPA 6 R (B A For aRiRIFa RS T2 Adiminuie ehrlteraptyund
sufficifnamaizs)forpity kedping Riith restablishiadhoritRniains stseeptible tolbppraval the
art maP¥NEFRBARLadmInISHation I Remm S dRse IR BUBANS i itar use. For

addition, a highly preferred naontoxic compound generally satisfies one or

XAl o P D HESFD BTG BriPAr Ry 2 (8N g e W e (B LR a7 I Tn e it iRat pee!

monolgpael uctiofingadod sAbhsighificantyspraiongitbali@d tinfetvelsy (8 doescund

in hurf38L GBYSR ?&Q&E@@@ﬁ%i\ﬁ% GRRIIRMEPIOE(ALARaSNALGAISE Substantal he
|

release of liver enzymes. 25 As used herein, a compound that does not
compogif d¢ il RN S TR A R PO RIS ey e R P et Rinding
assaystHeoortend sef-fdeth invExdmple8toinkl. 6. tRatentApplit diepeRiblicatioand. In
vitro hHHmQ@Sf%ggé/&QZQQQJ bé%&ﬁﬁ&émﬂ%s&%g%ﬂﬁé%goéﬁi qgﬁ—q{fp Eﬁd@&‘iﬁé@, for

with, 100 iM of such a compound exhibit ATP levels that are at least 50%
examplst PHE R FRTRIR 6 U tEckairth AR Beheder M Highly Frdkeited

efrbodéd eits;, quclarosl | soephilnd sApF e idpdels thatareatdeast BOSmahtheée term
"nomoﬁEFPsl%Q'%X%%Ql%E&ﬁ%@zi@e%%@éﬁs@ Qﬁél% intenﬁeﬁqm@%w&gawxﬂg}gﬁcgglm has

significantly prolong heart QT intervals is a compound that does not result
been appTe CthRE BRI EHHEEHE SO RHE SIHEATEET infEKald yagiministration to
mammgletemafenddy hypeiectraocar dimgnaphit iestghlisied pigsiminipigepobidogspapeal by
the FDAABRHALRR ! @ AesmiRabiields AnSREAT. AanaeRBAUARAAYALAL RS ontoxic

EC50 or LECSO _f?.r the compound. In certain preferred embodiments, a =~
OO G BP0 5508 T 5018 A A% B i IR St AR Tupsggally inhibic
cellulaparBherdlistion;drilfedoey migtifesullyipalstgtistcallf sigaifitard) does not cause

substaifIPRGBNRAG N @ TIIREY BlSse subsiAhCAMRAN FRLS Aok cause
SK?stagtg%Itever enlar%e nt jf da(iily tr%atment of laboratory rodents (e

: (e.g.,.

MISE 5P ARG SIHRY B S AL TAES O S R G A R S P UM O Eeraglipy s 2
compogfl) Hiat e e B0 orIB5G o thén dormpparfd o Bt PreanAnpliesse Pulilieation
Numbeﬁozbgﬁk?mr’(iﬁ@ht nfat'@hmaw&%aq;mp E@ﬂaﬁqﬁ@&%&%%mcb@d ﬁls_énm '5%f Wich a

maqre referred embodimepts, s s do not cause liver
compo g R TR Gr A S A5E o Bt 0 b B RN EF G Taiented cols. T
more hpghy ipydisredrrarhadins e, guckiogh) cahébiisEty &urels toses shisatt 306t o6 shetATP
levels dBi@bdNgraasef diyer to body weight ratio of more than 50%, preferably

ngt more tlgatg t2 %d argd.m re lp{efer bl hnot maore than 10% over

matehea LAt L G ht S B PrE T 0LAE WtHIHEE IR S STRIW s does
not re@il 1in 0208 a@stcal) )5 sipndica, ARlors80om@kdadniiiisivtetbafentetaiyiod by
electrofdialberdhS M atinea sioMRYRd:daeR ROb IO MGtesHRaIantal 16leass Ofids a

liver enzymes i inistrati twice the minimum dose that yields a
e R Bkt s B D0lA P AR P e
dose of PR HLHA-8deS hov dfedawr SeratkdeadelisiorkE PaemiRby mIMljy does not result
in 2 stalabE AL ARG (@i sPIERE) QY Meraikhan 100% over matched

mock-treated controls. In more highly preferred embodiments, such doses

do not elevate such serum levels by more than 75% or 50% over 15

matched controls. Alternatively, a ggmpound does not promote substantial

release of liver enzymes if, in an in vitro hepatocyte assay, concentrations

(in culture media or other such solutions that are contacted and incubated

with hepatocytes in vitro) that are equal lo the EC50 or IC50 for the

compound do not cause detectable release of any of such liver enzymes
Nt crilttire meditim above hacealine levele cean in media from mateched
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25 CYP2C19 activity, CYP2D6 activity, CYP2EL1 activity or CYP3A4
activity at a concentration equal to the EC50 or IC50 at P2X7 receptor for
ec nd. Certain preferred compounds are not clasto gniﬁée. .
V%Béz g(%;eyférﬁ%ed using a mouse erythrocyte precursor cell mic?&jh%é% ”02%3%

assay, an Ames micronucleus assay, a spiral micronucleus assay or the
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3 concentrations. For detection purposes, as discussed in more detail
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controjprovickedddatein mehideuisoiopesiefiydodden,0sattion, Nittagan, axygen,mg/ke
adnﬁni@@% rQélﬁnﬂHP&Qﬁy?‘”d chlorine, such as 2H, 31-I, | Ilc 13C, 14C, 15N7

Ho, 1707 31 3§p, 35g LF and 36Cl. In addition, substitution with heavy

iSUIBIEY s ic 4ePawttefRfh {196, PR ARPErER] celtath tRbripsutierymes if
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may be preferred in some circumstances. PREPARATION

 animal feree s0donEsl by ARATE 2B BRG0P Eraiched rclettsatiA SRRTENS ddrvarigdenty
. prefenmagaynpedisrally ehpfepared:esikg:standart:sy kikéticymetbads. 7SaBing% over
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... Corp. (St. Louis, MO), or may be synthesized from commercially available
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chemistry. In some cases, 10 protecting groups ma)@sbe required during
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—_ John Wiley & Sons, 1991). In some cases, further organic fransformations
so fopdae cAmBolifrmed using methods well known to those of ordinary skill in
the eiterseobrdsrmmethadsidgsciibed innipishhds i€ nbaioickit "G onfpse hengivenal
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he followin gchemes' refers to any group consistent with the description

CYPEOPARE o bdbndS BroUket ardin EdnaIabbrt sy Bt iaton equal
to the KOUowilkg. Sotmescard fefskwvirenminerein include: ACNacetonitrile

BQRAenzetiamokdnyonyirisdinethylagine) PhoSRRORIII, i ved using a mouse
erythrolg%)éag!gg;rrgg'hc% plpllatg'gn%QIGBlySbigtS%;, an Ames micronucleus assay, a spiral micronucleus
assay or the like) at a concentration equal the ECs or ICs for the compound. In other embodiments,
certain preferred compounds do not induce sister chromatid exchange (e.g., in Chinese hamster ovary
cells) at such concentrations.

For detection purposes, as discussed in more detail below, modulators provided herein may be
1sotopically-labeled or radiolabeled. For example, compounds may have one or more atoms replaced
by an atom of the same element having an atomic mass or mass number different from the atomic
mass or mass number usually found in nature. Examples of isoiopes that can be present in the

compounds provided herein include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous,

fluorine and chilorine, such as “H, *H, 'C, *C, “C, N, "0, 0, ¥'p, p, ¥, ¥E and *C1. In
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5chemical shift DCMdichloromethane DIADdiisopropyl azodicarboxylate
DIEAdiisopropylethylarnine

v G- al/oro-1,3-dimethy1-4,5-dihydro-3H-imidazolium cﬁ% :
DMF%??het ylformamide DMSOdimethylsulfoxide DPPF1,1'-bis 007024356

... iphenylphosphi no)ferrocene Etethyl 30E{OAcethyl| acetate EtOHethanol
i R UCTSb BT enee oG e hespaic

our
advant@'ppqapg@jp@@y:m/lg@mﬂmmmc stabitity, for example increased in vivo half-life or

reduced dosage requirements and, hence, may be preferred in some circumstances.

PREPARATION OF HETERCARYL AMIDE DERIVATIVES

Heteroaryl amide derivatives 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 can be removed by
methods well known to those of ordinary skill in the art, such as methods described in Greene and
Wats, "Protective Groups in Organic Synthesis" (2" Edition, John Wiley & Sons, 1991). In some
cases, further organic transformations may be performed using methods well known to those of
ordinary skill in the art, such as methods described in Richard C. Larock, "Comprehensive Organic
Transformation,” (VCH Publisher, Inc. 1989). Each variable in the following Schemes refers to any
group cansistent with Ehf.{ description of the compounds provided herein.

Certain abbreviations used in the following Schemes and elsewhere herein include:

ACN acetonitrile 7

BOP benzotriazol—1-yloxytris(dimethy]amino)phoSphonium hexafluorophosphate
Bu butyl

8 chemical shift

DCM dichloromeihane

DIAD ditsopropyl azedicarboxylate

DIEA diisoprﬂrﬁyiethylamine

DMC 2-chloro-1,3-dimethyl-4,5-dihydro-3H-imidazolium chloride
DMF dimethylformamide

DMSO dimethylsuifoxide

DPPF 1, 1'-bis(diphenylphosphino)ferrocene

Ex ethyl

HiQAc ethyl acetate

EtOH ethanol

h hour(s)

'H NMR proton nuclear magnpetic resonance

Hz heriz

i-Pr isopropyl

MeOH methano}
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WO 2008/066789PCT/US2007/024396 minminute(s) (M+1)mass + 1
Pd2(dba)3tris[dibenzylidineacetoneld palladium PPh3triphenylphosphine
wob eparative thin layer chromatography
PyBOPbenzotriazole-1-yloxytris(pyrrolidino)phosphonium
hexafluoro h? phate RTroom temperature
TBStert-BU S{/el-s imethyl-silanyloxy TEAtriethylarnine 10TFAtrifluoroacetic
(M+bacid THE#trahydrofuran Scheme 1 In Scheme 1, a nitrogen-containing
pd,(duBgterocydliginalidesihds-convariegmiathe aminoheterocycle 15 2 using any
PP suitable method, such as ammonia in EtOH at RT or elevated temperature.
* Amino ﬁ@@?&%i’ép@f? reacted with an alpha halocarbonyl compound to
PTLC give thersubstituteuhimidaiohetaoeyicle 4. The alpha haloaldehyde 5 is
pypopeacted with aminoheieroeualors gy tamsnsubsitaiecinidaze
heterocycle 6, which can be subsequently convened to substituted
BT imidazoBSRIEESEiE* through electrophilic substitution of the imidazo
TBS functionalitpe!glipvidy26irarwixation to give the bromide), which can be
TEA COnvertgg.&Q thedesired imidazoheterocycle 7.

PCT/US2007/6243%0

U

TFA trifluorcacetic acid
THF tetrahydrofuran
Scheme 1
Y
:{ o . 5 W—X
.z W‘X/Y 7 W_x Lz\)\ﬁ Z:;é %%4
%2 }?‘4 Z;?’ )/?4 : 3 A SYN
Zs\fN Zs \fN N JZ
L'?' NHQ O 4 RA g
5 ; Y
WX W
L
Ly=F,Cl,Br, | 2V, 252,
i i Zqa N .
Lo = Cl, Br 3 e \« R
|\ N—/
5 7

In Scheme 1, a nitrogen-containing heterocyclic halide 1 is converted to the amincheterocycle
2 using any suitable method, such as ammonia in EtOH at RT or elevated temperature. Amino |
heterocycle 2 is reacted with an alpha halocarbonyl compound to give the substituted
imidazoheterocycle 4. The aipha haloaldehyde 5 is reacted with aminoheterocycle 2 to give the
unsubstituted imidazo heterocycle 6, which can be subsequently converted to substituted
imidazoheterocycle 7 through electrophilic substitution of the imidazo functionality (e.g., via

bromination to give the bromide), which can be converted to the desired imidazoheterocycle 7.
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14 In Scheme 2, 2-amino-6-pyridine carboxylic acid 8 is reacted with an
amine 9 using a 5 coupling agent such as, but not limited to, BOP or DMC
W'@ ﬁﬁgg{&?‘&gc solvent such as DCM or DMF in the presence B9 06
base such as Hunig's base. The resulting amide 10 is reacted with alpha
halocarbonyl 11 to give the imidazo[1,2-a]pyridine 12. Alternatively 10 can
be reacted with the alpha haloaldehyde 13 to give the
imidazo[1,2-a]pyridine 14. |BcBEmEne 3, 2,6-diaminopyridine 15 is
reactedywith an ailgha halocarbofjyl 16 to gjve thg imidazo[l,2-alpyridine
N| §§ultiﬁ§ e gr &reac ittpg car ic agid 18
sing a coupling féagept suchyas chioro-1,3 dintéthy1-4,5-diydrgy31-1
itazolium chloride in the jfesencé'of a base such as TE iny sofvent
surhkas ACN or alternativel§tidy reacting amine 17 with an atid 15 chloride
18 atelevated temperature in@ sol ng_gs@lﬂ\as dichloroethanets give
compound 19. Alternatively, the 2,6-di in@gﬁ’idin 15 is reacted with
acid 20 using a coupling agent such as, byt not limifed t9, BOP or DMC in
an organje$9)went such as DCM or DMF in t Senc 18f an organic
base such as Hunig's base. The resulting amide.®1 is¥gacted with alpha
halocarbonyl 22 to give the imidazo[1,2-alpyridi (323. Scheme 4 XXoY
W-XW-X W -X Z HO' RA eZYZ ,p4Z'z 1?1 426 ZiZYZ 1,i+4 Z3,y,...A?1 Z3

'%@é}leme 2, 2-amino-6-pyridine carboxylic acid 8 is reacted with an amine 9 using a

coupling agent such as, but not limited to, BOP or DMC in an organic solvent such as DCM or DMF
in the presence of an organic base such as Hunig’s base. The resulting amide 10 is reacted with alpha
halocarbonyl 11 to give the imidazo{[,2-alpyridine 12. Alternatively 10 can be reacted with the alpha
haloaidehyde 13 to give the imidazo[1,2-a]pyridine 14.

Scheme 3
I 3.
L. NH N._ R
2 NH2 2 Ra | o 2 Lsmﬂts 1 Ny R
| N 18 N N, O
NH [\ "N
2 o] 17 Ra R, 19
® A
HO” "R
20 13
O Q R
H S 13
L.
Ny Z\J\RA N E])/
| N O = W '
2 N Lo=Cl, Br
NH, 21 23 R Ly=OH, Cl

in Scheme 3, Z,6-diaminopyridine 15 is reacted with an alpha halocarbonyl 16 to give the
imidazol1,2-ajpyridine 17. The resuiting amino group can be reacted with a carboxylic acid 18 using
a coupling reagent such as chlore-1,3 dimethyl-4,5-dihydro-3H imidazolium chloride in the presence
of a base such as TEA in a solvent such as ACN or alternatively by reacting amine 17 with an acid
chloride 18 at elevated temperature in a solvent such as dichloroethane to give compound 19,
Alternatively, the 2,6-diaminopyridine 15 is reacted with acid 20 using a coupling agent such as, but

not limited to, BOF or DMC in an organic solvent such as DCM or DMF in the presence of an organic
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[125'\)2-- RA I-1 24HN.N-N NH2 27 L1 =F, CI, Br, | 5In Scheme 4, a
nitrogen-containing heterocyclic halide 24 is converted to the

Wgyz%%i&g&eterocycle 25 using any suitable method, such a;cfl%%gféb%l 56

reacting hydrazine in EtOH at RI or elevated temperature. Interme

is converted to triazoloheterocycle 27 by reacti ith.acid 26 without .
o ogh R Ao EAT AR ) Gl AP, G 220 give the
imidazdiy@ralpyratmet@bocycles 25 as shown in Schemes 5-7 can undergo Dimroth

rearrangement when 10heating at high temperature during the reaction
with acid 26. Scheme 5 N W-X-Y HN.NH2 HOILRA N W-X-Y L T1, N RA

scheme 4
Y Y Y
w-X w-X i WX
YA v
22 2)/%4 42 1/:24 HO b Ra 22 J/%@
Zs. 2N — > Zz.=N e Za N
7 . s
HN. ~N
i-»‘i 24 NHQ o7
Ly=F, ClL Br, i
5 In Scheme 4, a nitrogen-containing heterocyclic halide 24 is converted fo the

. hydrazinoheterocycle 25 using any suitable method, such as, for example, reacting hydrazine in EiOH
at RT or elevated temperature. Intermediate 25 is converted to triazoloheterocycle 27 by reacting
with acid 26 without solvent or with solvent at RT or elevated femperature.  Specific
hydrazinoheterocycles 25 as shown in Schemes 5-7 can undergo Dimroth rearrangement when

1G  heating at high temperature during the reaction with acid 26.

Scheme 5
Q N W-X-Y
N _W-X-Y Py SO
S HO” R, L
HN. N‘<
NH, Ra
Scheme &

0
N.__NH, H X -C

N._ N,
_ 4 SnClp, ~ N \
Cl &l
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Scheme 6 -CO2H Scheme 7 [1,NN.">7CI CN N, NH2 HO NN
CICI NyClI N NA R3 11Ncz:..."CO2H

WO 2008/066789 PCT/IS20607/024396
Scheme 7
M COsH
S
N M.

N,_Cl NN, j\ 7S

Scheme 8

HZY\?)L X,
OO SO B
HEN\\/’\L 0. 0 Rz\i/\fo W P \( ,
\ i HN N.
VU Pey O T T
0 o U i} \ W/Y

R' = lower alkyl

ﬁ

V“U
5 In Scheme 8, a mixture of the amino heterocycle and 3,3-dimethoxy-proprionate or -
ketoester are heated together in refluxing solvent such as ethanol to give the pyrimidinone
intermediate after purification. The pyrimidinone is heated in the presence of POCL to give the
pyrimidinyl chioride. This product can be reacted sequentially with ammonia and then an acid -
chloride to give a compound of Formula I wherein W is ~-NR(C=0)-. The pyrimidinyl chloride t;:an
10 alternatively be reacted with zincdicyanide in the presence of a palladium catalyst such as Pd,(dba);
and DDPPF to give the carboxylic acid which is reacted under standard conditions with an amine to

give a compound of Formula A or Formula I wherein W is -{C=()-NR,-.

Scheme 9

. N /\\/UYO‘PL‘ O F{’
N I O MO, =
H N,

FHold .
2 \vﬁ ¢ o) My b T
“-U el & ir ‘
o QO
R' = lower alkyl
15 In Scheme 9, a B-ketopyruvate ester or 4-dimethyl amino-2-oxo-3-butenoic ester is reacted

with an aminoheterocycle with heating in a solvent such as ethanol to give the pyrimidinyl ester
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WO 2008/666789 PCT/US2607/024396

which is converted to the acid via saponification in an aqueous base such as NaOH. The carboxylic
acid is reacted vnder standard conditions with an amine to give a product of Formula A or Formula [

wherein W is -(C=0)-NR4.

Scheme 10

? i 7N /N i
; C;!/L\F!A Q‘M g{}“"1

NogNtg- 777 N

Lin Ny NO Y
] R,ﬁ\ FU\ RA

7 N NH,
L1=F.C!,Br,l /N'

In Scheme 10, sulfimide or nitrosopyridine is reacted with ethyi chlorooximidoacetate to give

the N-oxide. Deoxygenation with phosphorus trichloride provides the triazole. Substitution of the
halide with cyanide followed by acidic hydrolysis yields the acid intermediate. Amidation leads to
compounds of Formula A, I and/or [1. Altemnatively, a Curtius rearrangement followed by amidation

10 affords compounds of Formula A, I and/or 1.

Scheme 11
m 1. LiBH4 N oTes nBuLi
H—COEt s ) -
. N 2 o Na
N 2. TBSC N then HCOLEL

A OTBS A OTBS N = OTBS
A0 4 BOP /
N AV N Y AR
NaCN RR'NH
GHO HOTTO RRN™ 0

CICOLEL
then NaNj

A= OTBS

OTBS
i e ) BOP N
NN OsNH
NHg RCOpH Y

A
In Scheme 11, the statting ester is reduced and then protected to afford the silyl ether.

Deprotonation followed by trapping with ethyl formate provides the aldehyde which is oxidized to the
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N,N, 0 A\ j V-U 5In Scheme 8, a mixture of the amino heterocycle and
3,3-dimethoxy-proprionate or 13- ketoester are heated together in
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after purlflcatlon The pyrimidinone is heated i |n the presence of POCI3 to

acid. \I('leidtdl‘f]i%l’P }/earc?l%!n l Choluor[;d% e olrs %10 dUCt ormu a aCte %}flent—(a;‘J
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which fRacteg witgincdicyanide in the presence of a palladium catalyst such as
Pd2(dba)3 and DPPF to give the carboxylic acid which is reacted under
standard conditions with an amine to give a compound of Formula A or
Formula | wherein W is -(C=0)-Rfanedgheme 9 R’ = lower alkyl 15In
Scheme 9 a 13-ketopyruvate ester or 4

4=ejmethyl amino-2-oxo- enoic
ester igxez Q,‘ with heating in a s such
O, -NH

_ _ which is-convested; acid via
saponi roat ase, such as NaOH. The larp xylic acid is
reacted under standard conditioris V\ﬁ%h an amine to give a prd¥uct of
Formula A or Formula | wherein W is -(C=0)-NR4-. Scheme 10

O
Oxy -NHS LE\)L’HA Oy NH
— RZ s 12}
N NN
P Lp= Cl, Br o :g?—ﬂ,;

NHyp .-

In Scheme 12, 5-substituted Z-chloro-6-pyridine-carboxylic acid is coupled with 1-
admantylmethylamine with a coupling reagent such as 2-chloro-1,3-dimethyl-4,5-dihydro-3H-
imidazolium chloride in the presence of a base such as TEA in an inert solvent such as DCM to give
the carboxamide intermediate, which is converted to the azido carboxamide by reacting with sodium
azide in a solvent such as DMF at elevated temperature. Reduction of azido compound affords the
amino intermediate, which then is cyclized with alpha halocarbonyl agent to give the 6-subsituted

imidazo[1,2-a]pyridine-5-carboxamide.

Scheme 13

Oy NH O ~NH On . NH
i SR & é -
[ JE—_

27 N ’\>_</" — Z;NV NR2
i )*"N Jn 223)\ ZEZJ\I\} In
n=0,1 X=Cl or OMs
In Scheme 13, an ester is converted to an alcohol by reaction with a reducing agent such as
lithium borohydride in a solvent such as THF.  After appropriate workup the resulting alcohol is
further reacted with thionyl chloride or mesyl chloride without solvent or in a solvent such as DCM in
the presence of or without a base such as TEA. The resulting chloride or mesylate is reacted with a

primary or secondary amine in the presence of a base such as sodium carbonate in 2 solvent such as

DMF at RT or elevated femperature to give the desired secondary or tertiary amine.
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HO.N 1 CIRA or/ /? NyO -NN RARA )--NH2 N N 5RA In Scheme 10,
sulfimide or nitrosopyridine is reacted with ethyl chlorooximidoacetate to
walMGahe Nsexide. Deoxygenation with phosphorus trichloride, pravidgs HRg:es
triazole. Substitution of the halide with cyanide followed by acidic
hydrolysis yields the acid internég iate, Amidation leads to compounds of
Formula A, | and/or H. Alternati urtius rearrangement followed by
idgfion, 10affords compounds [

In Scheme 14, an ester is converted 10 an acid by hydrolysis, for example, by reacting with
sodium hydroxide in water and MeOH at RT or elevated temperature and by acidifying with an acid
such as hydrochloric acid. The acid is coupled with a primary or secondary amine with a coupling
agent such as BOP or DMC in an inert solvent such as DCM or DMF in the presence of an organic *

base such as Hunig’s base and TEA.

Scheme 15
O Q
Ly NHNH, B Yr
Z%\N z%\w Ly "Ry NHNH
— N —
3R S A~ 77 N
2y N 277 N ) T =R
Z
Ly = Cl or NH, 8
Ly = Clor OH

In Scheme 15, the hydrazine is made either by reacting a chloride starting material with
hydrazine in a solvent such as ethanol at RT or elevated temperature, or by treating amine starting
material with sodium nitrite in presence of an acid such as hydrochloric acid at below or about RT,
and then reacting with tin (II} chloride. The hydrazine is converted to the acylhydrazide by reacting
with an acid chloride or an acid by standard methods.

. In certain embodiments, a compound provided herein may contain one or more asymmeiric
carbon atoms, so that the compound can exist in different sterecisomeric forms. Such forms can be,h
for example, racemates or optically active forms. As noted above, all stereoisomers are encompassed

by the present invention. Nonetheless, it may be desirable to obtain single enantiomers (i.e., optically

. active forms}. Standard methods for preparing single enantiomers include asymmetric synthesis and

resolution of the racemates. Resolution of the racemates can be accomplished, for example, by
conventional methods such as crystallization in the presence of a resolving agent, or chromatography
using, for example a chiral HPLC column.

Compounds may be radiolabeled by carrying out their synthesis using precursors comprising
at least one atom that is a radioisotope. Each radioisotope is preferably carbon (e.g., *C), hydrogen

'), Tritium labeled compounds may also be prepared

{e.c., *H), sulfar (e.g., 183, or iodine {e.g.,
catalytically via platinum-catalyzed exchange in tritiated acetic acid, acid-catalyzed exchange in

tritiated trifluoroacetic acid, or heterogeneous-catalyzed exchange with tritium gas using the
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OTBS OTBS N-N BOPjc RCO2HO- NH NH2 In Scheme 11, the
starting ester is reduced and then protected to afford the silyl ether.

ion followed by trapping with ethyl formate provi%e E}g
“ﬁ%ﬁ%gég%uch is oxidized to the WO 2008/066789PCT/U f%g) 0%4356"
acid. Amidation leads to compounds of Formula A or Formula | in which W
compo 4 SRt AL 9 DCCHRER P PAADFAE TR e oxtanes
with trippritizasomaffogds wdmpouridsofuFsetdads.inrwddicti OV issNRAG(bOpiritide, as

approphheChaRBaldior -SMbalitbiad: chigiasGayridinescarboxvicasiddssouplad, »
.. with 1- agmantylmethylamine with a coupling reagent such as
ol G P A Er ARy LS ARG 1 EFTBFE RS presence

rrarnPi PSS SHEIbaSA&A in an inert solvent such as DCM to give the

carboxamide intermediate, which is converted to the azido carboxamide

by e BEHFY i 1O At e RarstIiet  StEREe HMPTREERs ai6PT more
compotampeseiixbhdied uetior:of dy it a0 s eUndoaifordl Hae:patilB @arrier or excipient.
Pharmégégﬁm?gci 3 s}’é{mﬁhn&@%%%r%ck‘&e&é’%ﬂb@e?mg%r%?é%cé}* Qg{gzylb%%nnst(te%gi%%ium

the 6-subsituted imidazo[1,2-a]oyridine-5-carboxamide. 0 NErlig
bicarbonate, neutral buffered saline or phosphate buffered saline), ethanol, mineral oil, vegetable oil,
dimethylsulfoxide, carbohydrates (e.g., glucose, mannose, sucrose, siarch, mannitol or dexirans),
proteins, adjuvants, polypeptides or amino acids such as glycine, antioxidants, chelating agents sach
as EDTA or glutathione and/or preservatives. In addition, other active ingredients may (but need not)
be included in the pharmaceutical compositions provided herein.

Pharmaceutical compositions may be formulated for any appropriate manner of
administration, ncluding, for example, topical, oral, nasal, rectal or parenteral administration. The
term parenteral as used herein includes subcutaneous, intradermal, intravascular {e.g., intravenous),
intramuscular, spinal, intracranial, intrathecal and intraperitoneal injection, as well as any similar
injection or infusion technique. In certain embodiments, compositions suitable for oral use are
preferred.  Such compositions include, for example, tablets, troches, lozenges, agueous or oily
suspensions, dispersible powders or granules, emulsion, hard or soft capsules, or syrups or elixirs.
Within yet other embodiments, pharmaceutical compositions may be formulated as a Iyophilizate.
Formulation for topical administration may be preferred for certain conditions {e.g., in the treatment
of skin conditions such as burns or itch). Formulation for direct administration into the bladdér
(intravesicular administration) may be preferred for treatment of urinary incontinence and overactive
bladder.

Compositions intended for oral use may further 'compr'sse One Or more components such as
sweetening agents, flavoring agents, coloring agents and/or preserving agents in order to provide
appealing and palatable preparations. Tablets contain the active ingredient in admixture with
physiologically acceptable excipients that are suitabie for the manufacture of tablets. Such excipients
include, for example, inert diluents (e.g., calcium carbonate, sodivm carbonate, lactose, calcium
phosphate or sodium phosphate), granulating and disintegrating agents (e.g., com starch or alginic
acid}, binding agents (e.g., starch, gelatin or acacia) and lubricating agents (e.g., magnesiurn stearate,
stearic acid or talc). Tablets may be formed using standard techniques, inciuding dry granulation,
direct compression and wet granulation. The tablets may be uncoated or they may be coated by

known techmgues.
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E10 Scheme 13 NrICH Z.( N'SHCX X = Cl or OW Nii---\)47NR2
Z2,232---"N" 15In Scheme 13, an ester is converted to an alcohol by

reacti ith a reducing agent such as lithium borohydride | Jf
Wgucﬁgg’gﬁﬁéF. After appropriate worlcup the resulting alcoho%}i‘? ’%gr ﬁge%z%%

reacted with thionyl chloride or mesyl chloride without solvent or in a

SOTVBHE NS ULBICRE HhE Bras RIS 87 WA SGEHLRRR S S g T A 2ctive
ingredidinés reseitinghohl ordesdidnidsyltess sdcdote davitha. prilviany iipgbeeradnplin),
or as sGIRGHAN DR RESEOER 9&%&@%@@%@8&89@%@@%@ i BSebEh (e,

such as 20DMF at RT qr elevated temperature to give the desired
peanut Gl gt periRatiEdline. WO 2008/066789PCT/1S2007/024396

Soheme $4pensions contain the active material(s) in admixture with suitable excipients,
such as suspending agents {eg, sodiwm carboxymethylcellulose, methyleellulose,
hydropropylmethylcellulose, sodivm alginate, polyvinyipyrrolidone, gum tragacanth and gom acacia);
and dispersing or wetting agents (e.g., naturally-occurring phosphatides such as lecithin, condensation
products of an alkylene oxide with fatty acids such as polyoxyethylene stearate, condensation
products of ethylene oxide with long chain aliphatic alcobols such as heptadecacthyleneoxycetanol,
condensation products of ethylene oxide with partial esters derived from fatty acids and a hexitol such
as polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with partial
esters c_ie:ri'\'.rad from fatty acids and hexitol anbydrides such as polyethylene sorbitan monooleate).
Aqueous suspensions may also comprise oné or more preservatives, such as ethyl or n-propyl p-
hydroxybenzoate, one or more coloring agents, one or more flavoring agents, and/or one or more
sweetening agents, such as sucrose or saccharin.

Oily suspensions may be formulated by suspending the active ingredieni(s) in a vegetable oil
(e.g., arachis cil, olive oil, sesame oil or coconut oii} or in a minera!l oil such as liquid paraffin. The
oily suspensions may contain a thickening agent such as beeswax, hard paraffin or cetyl alcohol.
Sweetening agents such as those set forth above, and/or flavoring agents may be added to provide
palatable oral preparations. Such suspensions may be preserved by the addition of an anti-oxidant
such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension by the
addition of water provide the active ingredient -in admixture with a dispersing or wetiing agent, a
suspending agent and one or more preservatives.  Suaifable dispersing or wetting agents and
suspending agents are exemplified by those already mentioned above. Additional excipients, such as
sweetening, flavoring and coloring agents, may also be present.

Pharmaceutical compositions may also be formulated as oil-in-water emulsions. The otly
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 natarally-cccurring gems (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 products
of partial esters derived from fatty acids and hexitol with ethylene oxide (e.g., polyoxyethyiene
sorbitan monoleate). An emulsion may also comprise one or more sweetening and/or flavoring

agents.
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n=0,1 In Scheme 14, an ester is converted to an acid by hydrolysis,
for example, by reacting with sodium hydroxide in water and MeOH at RT
wi alsvateddemperature and by acidifying with an acid 5 su%gﬁjsmm 024396
hydrochlorlc acid. The aC|d is coupled with a primary or secondary amine
wjith a Loupling entbs h a eré) DI\Q{C in an inert solvent such as |
?5 int eypr%sgihr%ueao ah B E D% A8ELISH SHE Y SIS BlagEopY lene
glycoiaﬁmbrtEEAgwsms@ St ferpliptons Qhey @k 1@mpriStheener LBothalemulcents,
preserqug@ziaa)}g}g@gﬁsqjﬁw gycr,aagc,;gag@ chloride starting material with
ne in a so ver uch as ethanol at RT or.elevated temperature, or
o B G 0 P VAR CoaRTR T P B SRR S Br s i
active a@f@téﬁ)cw@s Py dideoritdticiehlatbsiow oraboettR T Saibhewiehotivgles and
addmdamamp&lmpk@éld@ul;hhml RZIRe %@QW@S%&@‘%@% @%Mag!%%dﬁf%mae
reacting with an chloride or an y standard methods n
will degg mﬁa o i B RER ihygcgorﬁ% é?/ St RET3in TREGAL SHESRS dprude waters
organigrgsiEeasysaehetyiclealiioieato méafgrb thasthepdmipoimit aphexistiglycols (e.g.,
butyie@ﬁ@@l‘&ét@f'%ﬁ@mi@;&fmSah%h’&ﬁ faepRs16an pe i flexamiges of waser and
mates or.o tlcal actlve orms. A‘ii‘ noted above, all sterecisomers are

o SR i WEBA B ReREIL G NEFy B A Al

encompassed sen
such aicfaébt@ﬁﬁslwgiéimqmlbmmr@ elsoptical yrastivieofb rans farStmaarel or synthetic

origin) MR IRL RIS ARG SINGHe ﬁ!@ﬁa@m@%éz@&'b@@d%ﬁm}m%&%w&ﬁ%%n and

esolutlon 0 t%% acema s Resolution of the racemates can

et e O S LB e oA S i e bosed macrils
such agrystediipenton indireipresencaces.a fesohnng tagentyofuctheorimatolraphyr more

compoh@iﬁ%@ie%xémﬂkﬁ@ecméasltﬂﬁ Bpoggmeness%@@godlﬂﬂgeﬁ W\Qﬁmn such as

radlolabeled b ing out their synthesis using precursors comprising at
sabiliZHE FESAE RIS 4 it OB AT E AR PSS S rereatie eens,
preservegros rrecyidanCyshdroweie Baenggrs 3kbissulfars (&1¢) su8sBd oelimstingaterials.

Examp(@&g @fz%LhTr&H@b}fé%le%&OWS may.piardbe-pF ﬁpa@gacaﬁm%yoem

via tal e in triti cetic acid, acid-catalyzed )
P HBHED 10 PRt B N Aot faracs 21
ed., Lé’ﬁéﬁaﬁg‘é’\m{iﬁ?ﬂlﬁﬂIﬂrg’assusﬁ’h@ﬂﬂq@hmrﬁﬁoﬁmﬁs stilostragiotn adgitiomyprise
microc&SHIRH) @ﬁ@ﬁ:uﬁ§05§dmy%§lé@1ﬁgﬁd 50 tEHiNm- &?A&Q&B&zﬁé&c Smdth albumin

li]tlum as, tritiu gas reduction ofunsatLirated bonds, or reduction using
mmmsg odit lgr% I‘ILI e, 388 a?b“pgrﬁé’ & Prépitation of radlolabeled compounds
' w?asméabmh@mymewo?mw&ynaammbmww sfipitierak pecislizingiing, for

exampl@uﬁﬁdﬂ@ pyathesimat, rﬁﬁiﬂia%tﬁﬁ %E@@M%g&s%qmds‘ and emulsions. The

phys:cai a EB Mr':?:\g: aEng-\I’_iIS%é] MPOSITI?@N}&?C&H a-!::gf:e g[)? f l;lt mventloggvgil'ggd by the
ProvVides Pharmaceutical compaaions ComMTERi 6AZGE FAbPE

presenf@cﬁ@fb@nm provitdtcHsrend, \t@géth’e‘?dwmhf@ﬂ asnbinaiptysivlogiwalBolids are

general@ﬁ@ﬂxlﬂtaﬁﬂalﬁﬂrﬂdﬁl‘a@reeéﬁﬂ RigRkoRharnaGaiiass GOMROSHIQRRMAYin particulate
form; 8{3@%%1? E1;(:?r0e>éamp§ one or moredof w%tnear buffers P}égl ; sodium erulsifiers

Bicarbanats, Hetiral BubFared &b orp osp1l}1'afenbu P YRS, '
moistuwan@pqlﬁmaﬁrgﬁ{gwﬁe@a@@c@ﬁ@nts preservatives and other active ingredients that

increase or enhance the efficacy of the final product. Creams and lotions. are often similar to one

another, differing mainly in their viscosity; both lotions and creams may be opaque, translucent or

clear and often contain emulsifiers, solvents, and viscosity adjusting agents, as well as moisturizers,

emollients, fragrances, dyes/colorants, preservatives and other active ingredients that increase or
enhance the efficacy of the final product. Gels can be prepared with a range of viscosities, from thick
or high viscosity to thin or low viscosity. These formulations, like those of lotions and creams, may
also contain solvents, emulsifiers, moisturizers, emollients, fragrances, dyes/colorants, preservatives

and other active ingredients that increase or enhance the efficacy of the final product. Liquids are

40



15

20

25

30

35

10 dimethylsulfoxide, carbohydrates (e.g., glucose, mannose, sucrose,
starch, mannitol or dextrans), proteins, adjuvants, polypeptides or amino
W%F 5:}7'&95 glycine, antioxidants, chelating agents such E’Abl%ﬁmw(
utat lone and/or preservatives. In addition, other active |ngr IBhtS may
i ei(qth need not be |nclu edinthep %armaceutlcal compositions provided
et S R e ééﬂﬁ?p%ﬁ SRSSPHTSIMUIEEY foldidyopical products
often capisiopelatetnraniefiof IBoatministeatidrenindugmgcfod exaniptertapisalyatives
and otmadmnésﬁgre@&&ah@a RRrenrALAdRINIRIEAton, Thadanm pargateral as

erein m&lud&s subcutaneous, intradermal, intravascular (e

ﬁ?ét% F ST SEFR AR S 0 Qb O SR A P s gﬁa&wt@d to, ionic
emulsiffraperitohelabinjectivivpaswelie dily silyitaydiigetionof #ifuseRG-40 stearate,
ceteard@CINICE I 66 QM EMPRAIBEN S, %%B@Sﬁﬁﬁo%“&@&!&f Qﬁaogﬂc%ﬁﬁ é}éﬁmm

referred. Such composijtions include, for example, tablets, troc

Suitable SRR B0 S by Bs.8p T D AR el or non-onic
gurs grahules, ledotsioiny rdirdoer, seftidapsgles, Gn@yiﬂsmoraElMﬂSm\Nsz@{etsxhca
mcroﬁm@qIMd AT gmfma&m&g SOMRRSIONS MAY, anf&mwa&gﬁoﬂﬁea by

ophiljzate, Formulatlon for topical administration may be preferred for

the aoqfif RERURHE T i AU tAERT Gt SRl Y SRRk Bekrlgobol,
polyqualeitat)isFdrrwhatidyfeildirect mmstomdlmmethéﬂmgﬁbpyimethyiceﬂuiose
carborﬁé@t@vﬁﬁf%ﬂﬁfe@dﬁywﬁ@{ﬂ@@ mayhg.Piiared forHeament of Urinany .4 to,

._incontinence and overactive 25bladder. Compositions intended for oral
nonionfe SRPRYFEIFthGP'E DB B SCPHTBH: cEMSBAEAL SerPheleidimsgicone
copolyelg epitsoffatotingdgeritss 6] eihgodigents, antiioripre Servingraige MBAN cocamide
DEA, HHEB5I0-RIONIER appaaling.and RalatahlG, Pregraliapseéalais couiain 06, ,

active mgb edient in admixture with physiologically acceptable excipients

ammonyit GRE-Suitdle P the HeARUTAR AR GH (BBl Bhic ekelpifite gy ves include,
but areingf Lidetefiop examiptebintertdiksemit {ipagaboalpivpp gaibon atehisadi  Banzoic acid,

and foﬁ%&hﬁﬂﬁ!@ A@C&Qﬁeascelwmz Rhgsphateqr sedivm.pbasphate) granuating

dlsmtegratlng agents (e.g., corn starch or alginic acid), binding agents

wscorigscotbl A RO RIFRS), EIAEic ARBIAIBICHTA G (i lcki
acid andtetirateydstensiidaeid deitaid)s, Bilolets, mapylsecfolyndchusingy bterglare. Suitable

emolliéﬁgnmslafBﬁwmmam&@HuE@ﬁ'&ﬂv Q&R&E&&ma{&%&b% aﬁb@réﬁ’a@&m isostearyl

ranulatlc?n Th lbI(—:-S ng%y be uncoated or th% ng be coated

neoper e R0 SR OAE 1 G LGP A R gbEc 0. FDC
Red NeyrésemidtP&s naitbyetatin. cBfisu g wledsinad ativiemgtedizag is: finbledkd 2
topical Wik RRIAEhE0HE USRS dmicIGIINLERMNRN A LalE! Umpﬁﬂﬁgh&@l&’f anti-

kaolln or as soft gelatin ¢ sules wherein the active ingredient 1S mixed

om0 s 0 M e ANIGD  Bediiot AP oA PR REBi e o
chamoBjigy @W@sb@@ﬁ%m%@nt@ﬁmme mae@ttlags)gfmad ﬂimttioenmgh agents,
Condltr&%{@@é%r@(gﬁﬁﬂ&%tssUﬁnlﬂsrnﬁ ; ?&HQ@Q«:@?&K@

ce

rbox ylcell se, met ropropylmethylcellulos
IlEilu glna Bt Wior?y“fpyrro’lfaﬂor? 8'@8%5% Snd% W&’@Bﬁ%ﬁ”‘ﬂgse
Q. 1%>a?{bﬁ6|§p§mﬁgﬂ@¢lwléﬁmg $§ &S teopylanatirablychGring RohosphatRis .9%).

An exaS\Ih ¥ 10611BI0 «GRNIQRSAIAE RERdMESOLAR @H?M'%n@e%'%o}%m}f@% stearyl
PR 23RO RINen Stte i, LS PGS o, o,

“he“oxide With

deionizpg Hméé&@ﬁﬁg)téﬁé@x%@ml pespakion §b35R) protiprts o eﬁmlevmmxme
m%tﬂﬁrﬂﬁh&stﬁr&ﬁ%ingrff%ﬁgﬁ%@ﬂ&ﬁﬁgl@d&@@f@l!%m %§m% the fingers;

ethyl rbitol mono eate or ndensatlo products o
opP hcapo é Sxle Sma BarGa este%s e?ifeO%frélrgﬁ"f%ittf/wﬁc dUSh B spraying
<mc?udvaﬁ rwéfn@é@s%ﬁoa@ pRSRyEBY raersorbittizatinTo ARDTSine) soakjosoud rinsing.

wmmm&@&%:ﬂéﬁ&@ﬂmﬂw FHRBaRKI MOIQHRSBIVAINE By RUGH RS BIBNous
é}r}édro&%/cp nzoafe, one or more ‘onng gents one or,

S!lSp&nS] n oun rovi £Iein, Jdepen Cie and Co entratn i HSB& Can

more avorl ts and GF onie 6F more swee enlng Agents, such a3

sucrose or saccharln Oily suspensions may be formulated by

suspending the active ingredient(s) in a vegetable oil (e.g., arachis oil,

olive oil, sesame oil or coconut oil) or in a mineral oil such as liquid

paraffin. The oily suspensions may contain a thickening agent such as

beeswax, hard paraffin or cetyl alcohol. 20 Sweetening agents such as
thnce cat forth above and/or flavvorina anente mav be added to nrovvide



10

15

20

25

30

35

25 suspending agent and one or more preservatives. Suitable dispersing
or wetting agents and suspending agents are exemplified by those already
“m%?ég%%%gbove. Additional excipients, such as sweeteninq,cfjf%g%r&gm 4396
and coloring agents, may also be -present. Pharmaceutica ’
, ompaositigns may also he formulated as oil-in-water emulsions. The oily
citer B TR AEERATR G g T OIED MLoHY By e AFiting
the kntavyy aticisiel2psiradiin) BirarsB@. miktine tiserecfnBuitabieeimalsifyingsadentsthose
mentiokkal UBSy D1 JLHBHY 1S GLUEHG B YRR 6ha SHMRACAGIARAY L BhPRGAFA Wter, 1 3.

aturally-occurrin osphatides.(e.q,,. soy bean lecithin, and esters or i
otane D Aot vy A A RO oy (g e o
may beepsiteitdhionciate) antseonidersation. pFoddotspofpartiay bbtet Siderivieday be
emplof QMM ERINGBGHR-BRIRGHICL Wt &IMAENE: XIGIR £Craty ROIYOXNRUYIRRE acid find

. sorbitan monoleate). An emulsion may also comprise one or more )
use ‘nsﬁget‘gﬁ?ﬁﬁ%’ﬁdf& iSRS “PERGEHRS and SGHRBEEnEElindts ioral presthetics,
preserfgimulatiéel Wiffersweetening bydistslvsdichtasvglyderol, propylene glycol,

SPﬁQJPﬁH&ﬁ:ﬁ!de&ﬁﬁ)o%%&f%wumoﬁé AR %9"3.9155%%8?1@5 Of 00T vectal

dm demulcents, preservatives, flavoring agents and/or coloring agents.

admin P o R CFATRRITRAT SR RETPARTE Py Ry ESIRBIEE & tofirkla Rarirciigtine

excipiapd thisi e lWith o8l metiveragrentis), iwithgord witthe utad ditigradioptionalill therefore

melt iICRRNRRASNTS Skitakle epicabyeliclesand adoiianal c UnRRE IS A 68 land

, thknown-ln he art, and it will be apparent that the choice of a vehicle will

polyetiyless & Sithe particular physical form and mode of delivery. Topical
vehitles tinelddenratdonorganlly saivents sdehiadhalochols (@lgticetanedsom or

emulsibORAPEM QJQ@M}S%&MQQ"HE’? obeRISHErOnIRREn iﬁ@!&%i&é a conventional

propylene glycol); aliphatic alcohols (e.g., lanolin); mixtures of water and
propelijpy g%é'aﬁ’i%‘%é?\%ﬂ%r%{ﬂ%}%&?ﬁFé‘%h(}:)?f%ﬁ]ﬂ%’ﬁfﬁe&}@ﬂf‘énts such as alcohol and

gRpeenireiipial-basedsitiateriaky Suctioasfatty doids;iasy|gly aeroisi¢inatiiditigrate.
InstantiiSuSURAS MiReraloil, anddats:f @B‘r}fﬂ!s,orﬁy nmﬁltii&ggﬂgimminisgration (ie.,

dmini tp?.sgahogg/c rides, nghing%ljiPids and Waxe_s;w;zroteln-b,ased materials

AR LR CBAE S KHbP gttt 1R GO BRE P SR B AP 1Rt blood
vesselsapndeyclatite)s endthyrdivearb ohe bhgst v aterial S suchias miero Spongaisns (i.e.,
formulﬁﬂﬁspgmmﬁr dTL%HdGﬁS +ADISORP Q@ﬁé@ &thsz rEi}% i %ﬁHﬁHﬁdgﬂ?s QL ol & ]a'éti ve

inorediSO) c%nlt?nts ad%%ed fLto jm;rove he s abili'% 0(5 effectiveness of the
gre lg%ﬁ)ed) ormalation, SutH s Soif iﬁé"ﬁ@% & Msp@hdiiy R el rectal or
subcutgenuisifnerabentsr igcosilynatjusters, wetindgtagdntseprebervativelicd release
formul UHOXIRMR SKIBREN MBI QRRANEAT RIS RALSUSINNSon in the
astmirelseu%g rrrz:ﬂeriials Etxtampltezqof S chbcome%nent 1are described in .
gestroigipstina e (G mplagiation ifs ECopaer BRI ALEREADbPRLE A5 BHAER! action
over a lpggd el Réraigtor e B dicgierscdintrPirsictide o Riasdbyps@btn@Biion, in
which &deatdpRincatt Wilkams & %’MH&QM&JPM@?&‘A@% B@eé%ﬁqylrt)tl-iz%@w%@ﬁi&m rate.
ay.comprise.microcapsules, such as roxymethylcellulose or ,
Pl S T ea A T B SRS e
maintaiigsh pirhitidie derrranosmgsUlesbelow xipfsicads. forenaletitnd pidybehat is at least 4
hours, pfﬁ_'@:@fﬂ%d ANi@Ry @ﬁ&:hé,aﬂﬁi)’nﬁfr@Biﬁiﬁ@lﬁ@ﬁﬂ@a&ﬂqmﬂm.fqu@%@&‘zﬁlﬁ;aﬁons may
s SRR ST S RO, T S 00
subcutgypeiiaelantEalyca srepripiedormistrate e owstnted ByatHerpfesencdtasinduch
formul.ﬁmlﬂli’é gﬁ@fﬂp&%ﬁi@!éﬁ)ﬁ ang M'm” . | M@Qﬂé&@é(ﬂa@é@%wmghﬁﬂation plrovides a
. formulation. Solids are generally.firm and nan-ppurable and commonly are
i B o e e N g e
release Jptpuairgrdprenh VBl F apie dhtathies ofvisrisnsinmsfiermte and expected
duratiom@isiliizers, Rmatienis: agrance s syesiealarprizapieservatives and
other active ingredients that 30 increase or enhance the efficacy of the
final product. Creams and lotions, are often similar to one another,
differing mainly in their viscosity; bgth lotions and creams may be opaque,
translucent or clear and often contain emulsifiers, solvents, and viscosity
adjusting agents, as well as moisturizers, emollients, fragrances,
dyes/colorants, preservatives and other active ingredients that increase or

enhance the efficacy of the final product. Gels can be prepared with a
ranne Nnf viecencitiee from thick 2B Aar hinh vieencityy 10 thin or low vieenciiyy
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Suitable emulsifiers for use in topical formulations include, but are not

limited to, ionic 5 emulsifiers, cetearyl alcohol, non-ionic emulsifiers like

0 lene oleyl ether, PEG-40 stearate, ceteareth- 12

Wébe%ggr%ﬁnqg ceteareth alcohol, PEG-100 stearate and glyce(?glsggéggra? #3956
|tabl& IS 05|ty adjusting.agents include, b t are not limited to,

RS el R i R Gy B R
materiatdhahisely e nragarssivmaalienitomesilvates sifieacamiotednpbtadimeariag, The
releaseb%%\é\f% pavaftinn gmtﬁatykmlmﬁwtﬁgehcmﬁg@pmgaé%me&s or

10.the addlé) ofa eII|n ent such a ﬁjQ“osa , methyl cellulose,

C”“‘p"s‘ "{}I"cf SIHES vm%xl a‘tco ﬁél?&“’éﬁa e -
includﬂ@dmﬁwmﬂmm@uﬁymmm%gl@eﬂmmaé) eéirbognée oromposition,
parti ci%@&%@%@ﬂc@ﬂﬁﬂm gin ﬁitﬁﬂ§ Witable surfactanis @%H%@éﬁg%}@ @hrough the

hoteric, ignic and anionjc surfactants. F

%e to, nO ion
coning IREHT AL GPINSTE STHRED KON SPGB Ber ErApy Fepens pon, o
ex&mplpoly%mme @f@dpmlg%@rbat@ 80 iipoiysof vapi88ridakitarmide DE i pecedrhideon

of releak® dAfMe ANEHCOCRMUSIRNIRAY @%LQ@@iP%v&Q&ﬁmidOPFODW phosphatidyl
%%Fdlmonlum chlono!g and ammonium laureth sulfate may be used within

ST Ghs™ SicBie Bras8rVARSLtine 8, b aietrekninifaerten is
generalgneim icrobial sheueihms et hyliparaetispiopYiparabets, sonbicdakidaterial such
as glyReNZRIGASIh:and fermaldelideagyvelaspivsical slalizers 806y may be

antigxidants such.as vitamin E, sodlfum ascorbate/ascorbic acid an

combingfRiR gkt R R B o Ay QT CRRBE (RS Frof iR flteraeieety. or
in addRPmcidtandutideitidrony deidoant thefresaitdaglyderimpapiopy leneutlyspliere,
m]crosﬁﬂ:ﬁjebb@ﬂ%ﬂ'ﬁ?@la@%ﬂ%@%s@ﬁ@“ﬁﬂﬁr@%ge lanpglinalcoha BNQlifved by

anolin derlvatlves -cholesterol, petrolatum isostearyl neopen anoate and

comenf O'Pf“ (RFS1s ST R G AP ARN S BErdFINtIde YT oot Rt tofvent
and spEPIC Ry, 40dmdd- D& ¥alow MdedpBitercsaitable mdditisiabinding of

the actiRGtRAGRER R RAYRR Inslided & RicakiumuationdnelideniHh e e Qhea
Ib ted to, abrasives, bsorb nts, anti-cakin ents, anti- 25 foamin
with a eﬁ r}gd %\ﬁf’%

i
RELISt asgh PUPL e 2RPRRILOn, O SRR e PSRN 2 gPé%ﬁ%ﬁtginﬁ‘agnx units
may, iflgesiyed. éﬁﬁm@a@ﬁfagmmq@mﬂeaéxémgt)ftmmders/exmplents buffering

%%&%&nﬁV@ﬂ%&t%@&eQ@oﬂlf@ll&r%l%@geﬁﬁﬁe%n@%g&nﬂ@‘éi?cntﬁ 2 controlied
prop eIIa ts, opacil ers an tectants.

release co ml§| St’a coa[t%nﬂat&ggt%se p aae Oor?;%%trlﬁa Ig‘% 8?%{5) %tl iascontrolied rate in

ﬂq“eouhgﬂm%wpr&ﬁyle@ttmﬁeer@aﬁ@@ammqs@mwwmﬁm@ﬁ(@o@%} smooth,

capabl@@@ykﬁﬁﬂ:%y%é%)d nd-PabigerDalen 30(E %6 A0 AngxaM @@a@ﬁf that
W

uitable t hicle fo latjo a foam is: cetyl aIcohoI 1.1%
TegY iateé.tr(—%f'lir SFaciggrhoin e r('j]uafj% |ur'i!|“%§e(]| oau%yléifd% s hich
may bemtén@r@a\w@wguwmr%% stiaiariiy eell wacep @@tﬂ@g@/ﬁymﬁeimmmﬂon

to passgl‘ﬁlh@eltkﬁ?iéﬁtﬁggﬂ)médﬁ Q%Qﬁf&)t%@r#?@é itv@tghé Whereﬁ@i%adﬁﬁg;?gﬁ§i€gs and the
elivery for topical ¢ ns include on using the fingers;
contentE i S)a%tld% ug n%] zgm%@smal gbe f‘%%\ztrgptétucfr)t ?“ Foﬁ%mﬁssu bS\PRB ke 8
to allovy rﬁtﬁtfg tof S[ﬁﬁﬁ%ﬂ@@%ﬁ@%mﬁ"@ ma@ew%@p@ttfwatw@r@wﬁgye dreppetestinal
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diglycerides. In addition, fatty acidgsuch as oleic acid find use in the
preparation of injectible compositions, and adjuvants such as local
anesthetics, preservatives and/or buffering agents can be dissolved in the
vehicle. Pharmaceutical compositions may also be formulated as

suppositories (e.g., for rectal 10 administration). Such compositions can
he nrenared hy mivina the driia with a cirintahle nan-Zirritatina eaveinient that
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- from the COatal%nf{St € environme

Pharmaceutical compositions may be formulated for release at a
pre -determined rate. Instantaneous release may be achieved, for
Ag \éba sublingual administration (i.e., administration bg/ uth |
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In certain embodlments a controllegl release is achieved through the use

of a controlled release coating (i.e., a 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,
inart and tack-free CnatinAc that 26 reniilate raleaace nf the modiilatar



10

15

20

25

30

35

cellulose esters, acrylic polymers (e.g., poly(acrylic acid), poly(methacrylic
acid), acrylic acid and methacrylic acid copolymers, methyl methacrylate
wePRelImess, ethoxy ethyl methacrylates, cyanoethyl methagiylate,aemoaa3ec
methacrylic acid alkamide copolymer, poly(methyl methacrylate)
herein 2O éygcré/lamrde am nro m tha ﬁl.?ate co mer, inoalk
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Sl ca P8RS %F%ﬁahH&r&%a%&*%&sr&%wwo P2X,
r ecepmr\fend@mwn(mthmdsnﬁmvwnrg thremdelitromabborg athic omifiteyeerigibed herein).
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comoy et A BBl b BTy IR ETAORSE i (1) rometions (e.
1abelm$rydmm¥ﬁ§pymmhw®e¢mie$®t @elhﬂmm@themosfmthetm Watzeqrdsfgiubbetmg a .

conditiORIPRISAEOP2 RO VIBMPYHRISRRGs arossiliaked polyvinylpyrrolidone and
25 polyethylene oxide), water-soluble polydextrose, saccharides and
METHQPSI9BAIEharides and alkali metal salts. Alternatively, or in addition, a

contalled ! aRIRE0R NG MAVLICK R PRERLI MO LR LHEEES, WHIGh.MAYRE of

formed my methods such as those described in US Patent Nos

P2Xr reCeplers, o X550 FEOATTr XY 74 588 8tk 43, é%rhghaegﬂmsw P2Xy
receptoComeoiist-relpdseswaly alsbbbahioved throudglzdhe usB2T apgdenmadro o

in wvopwgaﬁému%m ﬁrarr;\sam&ﬂ@kst@mawggmﬁﬁ&tﬁgga PR, RIS N one or more

30Further E_ﬂgles f controlled release formulatrons and

P, TN PV o BRI YT E5 T &P RHE fPRR End nces
condmmﬁmme@@&mm hx@ﬁ@gﬁgﬂnd BAOBTOPA}684E061.4, T 1048iiator(s) are

generalﬂs 9&4@%631439%%9%359;2&&14@1 Rk 28 @%&4;{"&3%%‘}4%&%5&&&1 signal
transduction (using an assay provided in Example 4). 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 P2X; receptor is expressed by a cell that is present in a patient, and
the agueous solution is a body fluid. Preferably, one or more modulators are administered to an
animal in an amount such that the modulator is present in at least one body fluid of the animal at a

therapeutically effective concentration that is 5 micromolar or less; preferably 1 micromolar or less,
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5,445,829; 5,510,119; 5,618,560; 5,643,604; 5,891,474, 5,958,456;
6,039,980; 6,143,353; 6,126,969; 6,156,342; 6,197,347, 6,387,394

W@%&%@&QQ@A?)?,OOO; 6,447,796; 6,475,493, 6,491,950; PCT/USI007/024396

For example, such compounds may be admimistered at a therapeutically effective dose that is less than
20 mg/kg body weight, preferably less than 5 mg/kg and, in some instances, less than 1 mg/kg.

Also provided herein are methods for modulating, preferably reducing, cellular P2X; receptor
activation and/or activity, sech as signal-transducing activity (e.g., calcium conductance). Such
modulation may be achieved by contacting a P2X; receptor (either in vitro or in vivo) with one or
more modulators provided herein under conditions suitable for binding of the modulator(s) to the
receptor. The modulator(s) are generally present at a conceniration that is sufficient to alter P2X,
receptor-mediated signal transduction as described herein. The receptor may be present in solution or
suspension, in a cultured or isolated cell preparation or in a cell within a patient. For example, the cell
may be contacted in vivo in an animal.  Modulation of signal tranducing activity may be assessed by
detecting an effect on calcium ion conductance (also referred to as calcium mobilization or fluy).
Modulation of signa! transducing activity may alternatively be assessed by detecting an alteration of a
symptom (¢.g., pain or inflammation) of a patient béing treated with one or more moduiators provided
hereisn,

P2X; receptor modulator(s) provided herein are preferably administered to a patient {(e.g., a
human) orally or topically, and are present within at least one body fluid of the- animal while
modulating P2X; receptor signal-transducing activity. '

The present invention further provides methods for treating conditions responsive to P2X;
receptor modulation. Within the context of the present invention, the term "treatment” encompasses
both disease-modifying treatment and symptomatic treatment, either of which may be prophylactic
(i.e., before the onset of symptoms, in order 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, ocalar
disorders, neurodegenerative disorders and respiratory disorders (such as cough, asthmma, chronic
obstructive pulmonary disease, chronic bronchitis, cystic fibrosis and rhinitis, inclading allergic
rhinitis, such as seasonal an perennial rhinitis, and non-allergic rhinitis), fibrosis as well as other
conditions described in more detail below. Such conditions may be diagnosed and monitored using
criteria that have been established in the art. Patients may include humans, domesticated companion
animals and livestock, with dosages as described above.

Treatment regimens may vary depending on the compound used and the particular condition
to be treated; however, for treatment of most disorders, a frequency of administration of 4 times daily
or less is preferred. In general, a dosage regimen of 2 times daily is more preferred, with once a day
dosing particularly preferred. For the treatment of acute pain, a single dose that rapidly reaches

effective concentrations is desirable. It will be understood, however, that the specific dose level and

46



10

15

20

25

30

35

6,524,615; 6,838,094, 6,905,709; 6,923,984; 356,923,988; and
6,911,217; each of which is hereby incorporated by reference for its

Vgg%ggybgﬁgégthe preparation of controlled release dosage forrp(s’TJ{}Sa(gﬁq%&g%
to or together with the above modes of administration, a compoun(%

provided herein may.be conveniently added to food or drinking water
e A T ATBRONS ABIEH AL AR HAILBNRY B BafoFcuding (e
activity it Spesifchcampiogs emplwats Yrengdivesiosk)gAnimnatafaed @nst :dritdgngne of
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convenent'
effectigigifikingy Wateferred. Coimpoumngl gearetieheraliyiaddinigtenpehiic affectiveness using

mediciN8I @é&@r%?@ﬂ%&?éﬁ%@}@@%%d&ﬁdﬁﬁrf@ﬂ gS%j@%(H;gé &g;geﬁl%?%efrnoomh ia?t?ci:t
than 50 mg per kilogram of body weight per day (e.g.,
Or%&g%tgn?&?abﬁ&fﬁagﬁ ASE i iedrarTorBYd Sﬁ‘ﬁt‘b‘é‘ﬂ%%fﬁrm}%uacm’
chronigoidigyarienallynbcingraibthin $220 félpktifghenithantintiave rtausrdpsesitengd as
describ@N ARG & 09,{0,40,0%: RRE KIS AN LfRody l@%&%&@éaﬂ‘%ﬁ?)ﬂ rheumatoid

..T'he amount of active ingredient that may be combined with the carrier _
AhrA aEITATS 8 BRBLTCR S SIROTETRRS LS8 Gnowilt vRF distding aginal nevralgia,
reflex exapieugdprrthey paiidatibeingorehie ditliemp diticel | ayndroae, dibromyalgia, oral

neur Ripistrat] Aol T Jal i . ofascial pain
o e '%Z‘&%%ﬁﬁ%‘?%%%%%‘%‘??ﬁ%ﬁ%@%ﬁ*ﬁ?&%@%@%@#‘iﬁvse 'p
syndm%\aﬁ,g\éﬁe-%

(RSP UB Al B tied Brarmarisitly (asvaeiirensitivged and
other iapekprocedunmghitral siseevatbdimoiamlimthibaarssRiaen etk icabesophageal reflux

diseas@@m%lti%%m%m %ﬁ@ﬁ@%@ﬂﬁ%@%&?&%&%ﬁ,r&a%@%%ﬁ&é,e i}:\Qegx%%zﬁ?gas,
gydecological disorders (e.g.. menstrual pain, dysmenorrhoea, pain associated with cystitis, labor
pain, chronic pelvic pain, chronic prostitis, éndometriosisg heart pain and abdominal pain), and
urological disorders); dental pain (e.g., toothache, denture pain, nerve root pain, pain resulting from
periodontal disease, and pain due to dental surgery including operative and post-operative pain):
headache (e.g., headaches involving peripheral nerve activity, sinus headache, cluster headache (i.e.,
migranous neuralgia) tension headache, migraine, temporomandibular pain and maxiliary sinus pain);
stump pain; meralgia paresthetica; buming-mouth syndrome; pain associated with nerve and root
damage, including as pain associated with peripheral nerve disorders (e.g., nerve entrapment and
brachial plexus avulsions, amputation, peripheral neuropathies inciuding bilateral peripheral
neuropathy, tic douloureux, atypical facial pain, nerve root damage, and arachnoiditis), causalgia,
neuritis (including, for example, sciatic neuritis, peripheral neuritis, polyneuritis, optic neuritis,
postfebrile newritis, migrating neuritis, segmental neuritis and Gombault's neuritis), neuronitis,
neuraigias (e.g., those mentioned above, cervicobrachial neuralgia, cranial neuralgia, geniculate
neuralgia, glossopharyngial neuralgia, migranous peuralgia, idiopathic nevralgia, iniercostals
nehra]gia, mammary neuralgia, mandibular joint neuralgia, Morton's neuralgia, nasociliary neuralgia,
occipital neuralgia, red neuralgia, Sluder's neuralgia, splenopalatine neuralgia, supraorbital neuralgia
and vidian neuralgia); surgery-related pain; musculoskeletal pain; central nervous system pain (e.g.,
pain due to brain stem damage, sciatica, and ankylosing spondylitis); and spinal pain, including spinal
cord injury-related pain.

Further pain conditions that can be treated as described herein include Charcot's pains, ear
pain, muscle pain, eye pain, orofacial pain (e.g., odontalgia), carpel tunnel syndrome, acute and

chronic back pain (e.g., lower back pain), gout, scar pain, hemorrhoidal pain, dyspeptic pains, angina,
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receptor modulation (e.g., pain, inflammation, neurodegeneration or other
condition described herein). Packaged pharmaceutical compositions

Mﬂﬁ%%}@:lude (i) a container holding a pharmaceutical C%Q&%EI@%Q ;&Qﬁ,ﬁ) .
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treatment’ encompasses 56 Both diseas&mo r'fylng tréatment and

syndrogpmpBtbeRatilenteatiiefiel efthér titinmaary bey popy it . ecolistoreptured
abdomifg® aRceLefSymiIaMSaifR dakiopiavena delay.k reducs tha sevanityaf are
symptoms) or therapeutic, (i.e., after the onset of symptoms, in qrderto,. . .
Pl R Y RS R o
"responsive to P2X7 receptor moduafation” if it is characterized by
inappropriate activity of a P2X7 receptor, regardless of the amount of
P2X7 agonist present locally,
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25 and/or if modulation of P2X7 receptor activity results in alleviation of
the condition or a symptom thereof. Such conditions include, for example,

wiRAiD.dRfaygymation, cardiovascular disorders, ocular disordegs,risae07/024396
neurodegenerative disorders and respiratory disorders (such as cough,

t Sﬁrﬁm? chron I opstruGlive pulmopary dlse%§a%ochron| ri?lgoggcimlt%ezgyfsrms of
retinoRg i B nl?% Mcliaing alfskgic thinitia, SUch as Seasonal an
giomerpmmsrhmméﬁraﬁqﬁmmmeq@@qhmmgyvmbm@@%wefll afaoarog@esulting

from cs&aaigpﬁgda&ﬁ%imﬂch@ ReERdalalthelon: SUERICARARINERAYDE circulation
- d{jra% d an %ored usm% grlter a that f%lave een est bhshed in the o
of blogg ﬁatle“ﬁ][sgmea%nc ﬂsése%’uvﬁ%ansea&io 85 COMBARB ARifSragy v
vasculfvestpk, with toseigesiagtesdrived ﬁﬁﬁl@ or hfydathenteriyiemens maly as
extrac Yeﬁi%ﬂﬁﬂ&iﬂ]%@@ﬁﬂﬁmkl"lﬂsH&@Qoﬂ%Qth@o%@'%Hé@%@@ﬂ%lﬂaép@%@l or
ofgb
treated; however, for treatment of mos%dlsorders a frequency o

C“‘*”"’&Ejﬂﬁﬁ?&?ﬁéﬁén P S PIRREISSPEF BRI Th a1 Fé‘f“é“bmg blood
storagedlogageeregrersiof iatinebedaily dsdriterépreferred, with once a day dosing

pasticulally Brefesrethaban e taaiment Al-aatiei RN, 3 siRgle dpssdbal
rapidly reaches effective c acgcentratlons is desirable. It will be understood,

Cardiogi e {5 the W inCHRLTEVR SRE FreSEREn CPEReh 5y myocardial
inipattiou ldhqpetientswillxdepen daap ohseesvanisby ok fagtalissioc luging aveactbvitysm,

an@@&ﬁ&gg@q@&qgmgound employed, the age, body weight, general health,
iet, time of administration, route of administration, and rate of

Oculare‘%(if igﬁuﬂ}ﬁsg%%gf?fatlon and the severity of the particular disease
Neurolggidergoimdeth deapyndwrglegavalithe yeeh obthesrpdnigngratido sersiifficienteoated

wx@;r‘a}’dgﬁéiv@f@@é'\ﬂ?sé%@ﬁycﬁd%gf%ﬂﬁ% E’laﬁ@@&% MahARREIANRE, Parkinson's
monitored for ther eu ic effectiveness u dical or veterinary criteria .
5‘ gﬁ‘ieﬁ zie

disgiita B/ RSP RS &aé ahdiois Bein ‘%Pé%%é"d‘% d-BEIR HSE Ty pete

withebheadt lbsmgs,theum@@mmgrpmmdgdah@pemlmammrcftynmmp’@ramlmd

an,&'&ﬁ%ﬁ;‘? I DARABERRYs:; E'gh 9rQQ@tEEFaH@'%éﬂ%@f'%@ﬁi@én@%&n%@%her
r

be trea\‘&t\ﬂ(#I as desc h %ereln}mclude bu]t are not limited to, pain .
de’é’%%é‘&%?éd PBSE SETATS GP RS GIRAtoif8 SHHFRRO PA fEGENS myasthenia
graves ropathic i s ynd ronreb s Uishi plepbetsherp stit-mewraidic!itig efrindinant,
infRSiHAlgiBmtalexsY pIRakeliedysiionhys fahelicnBRW AR, SeWiliaks promote

Barre s ndrome fibromyalgia, oral neuropathic pain, phantom limb pain,
Neurown
pos ERISE nfomy pain, peripheral neuropathy, myofascial pain

Centrayriehdarssnanrsere Bisde e oropat e IO ATDS dalmtsmearop bibnjataiiease,
anSREMERRRARYH dierdRAd-AhakptIasaniGREWaRathIesvscaal pain,
Other %aegé} asst}l% ;%?88 Cl?vteeqscvr\ér):t?sr,ggﬁehggf lsgrr%rrr]]f?ta%if:l“ [E?(];lsy%#c?stgtles %?Sd%er and bowel
dwfamér@an(@g inteBtRal Gaentgyrecoltival a@@w@rs fectsl, rhﬁmm?atlipain fecal
inddYERRARO ﬁﬁ%ﬂg@aﬂi‘o&%@%@%&ﬁmﬂ CualHgrBBOBIRRIHY; HMENIRREMC cancer;
RO OB SN dRMEtP R ATILRRND. AR APdom Il Al e
YB7o ogical disorde dgén pain (e.g., too hach e ure pain, nerve roo

mq@aiam@awmwvwwrowgyétn&agﬁwmseag@zeaﬁd frelerenife ﬁ@r@@m@m cerebral

ma‘i&ﬁﬁte&é&ﬂﬂu(ﬂﬂ&ﬁﬁ%@diy&n@@ posteneralivepRin:dpidicadashadeding of
artl}ecxagaglgl Sl n a?ll\s,/mdgdo 8{}'1@1‘@ .‘%SQ % V%e Ctlvﬁgz‘ Sipus he 9S%Chgﬁlgxluasr;[§5genesxs
deh , migranous neuralgla(fﬁ ndion heada c%e migr
Comﬁpmmaﬁdﬂémmrﬁ%ﬁsmﬂﬂ%@%nus pain); stump pain; meralgla
pmmmggr@wmn@rmpmm syadromes paRAssRciakacth Withoopve adde (c.g.,
toinhith Qge%a%a&emma UQA ggg ass 00|?ted with peripheral nerve disorders
( nerve entraﬁ 5nt and brachial plexus avulsions, amputation,
péifﬁﬁé%u%b%‘ﬁh@?ﬁ&ewﬁ;aahﬁesfiﬁ&éaraarﬁéﬂawar%isﬁ@amﬁaﬂhwﬁwﬂsing
adminig@HipUIe e aiyipical fagipkpainiynefvaikeoitiamage; @ut asaehneiditis), cerain
embodF LS8R pIRUEINEINCHAG Gf PAMAIE ARG NSRRI AL ooy
neuritis, po Reurit IS, optic neurltis, postfebrlle neuritis, mlgratlng neuritis,
segmental neuritis and Gombault's4geuritis), neuronitis, neuralgias (e.g.,
those mentioned above, cervicobrachial neuralgia, cranial neuralgia,
geniculate neuralgia, glossopharyngial neuralgia, migranous neuralgia,
idiopathic neuralgia, intercostals 30 neuralgia, mammary neuralgia,

mandibular joint neuralgia, Morton's neuralgia, nasociliary neuralgia,
ncecinital nariralaia red neriralaia <hider'e netiralaia enlenonalatine
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nerve root pain, "non-painful” neuropathies, complex regional pain
syndrome, homotopic pain and heterotopic pain - including pain
Waszso%%}{z}i(tp_% with carcinoma, often referred to as cancer-associated ?p 306
f} , N |f5at9 ents with bone cancer), pain (and inflammation) Rdberated
W|th venom exposure (e.g., due to snake bite, spider bite, or insect sting)
for P2XricrRiRiRiaEoest stibapalh fter sERPYarGICalSdin o GBI U 30 1Cn
that is painitronwbints, kmmstuimskaimrab:pam fruisesand:broken hones, ane s for
pox, RARLFIREEIRNY RUMAY PRRIRAESRassanialet IS L ABUHORR! agonia

pain conditions that may be treated as described herein include pain
AcVit A e FERY A0t S G FEteh S E S SMR mU BBt ey diatee s PR 82X
antagofiashes cbupsnpé wilfarmpand painlihafcesiltedrdamde xpoesurdtacheat g0 |@G2X,
amage%t%k%@&' ghemical simuly 19 Eﬁg'tlﬁ ”ésa%é%ﬁ{aiﬁ&%%@ é’?{(‘ﬁ'ﬁ‘maﬁ%z AT0,

and/or immune system disorders that may be treated using the
6,258, 83 Gl ST Brovidet Hérand 4 ﬁﬁ%&”ﬁﬂﬁ&?@%‘ﬁ%ﬁé& fBbeRTiHO 06/110516,
WO Og(richading @stenadhridiel Wheafrausizbarthritis, psorlatlc arthritis, Reiter's
%&ER'&‘E&&% Lol %HH&@}%% g@&ﬂiﬁec{ yhel lﬁ?‘ﬁ&hﬂg'ﬁs cmglbmation therapy

spondylltls g uty arthritis and juvenile arthritis); cystlcf r05|s uveitis;
for the AR M SORIEITR BTG Ak a s S GlbHRI (6nephitieps involving
pain arbpRREyoadhioRatpesROtadisossigsitishallecgier Hononadiiionsmune disorders

and pa&lgfélé!gl%ﬂ‘”%(%' T % tégsnléio%&e{@h%ép @1'“3%1&%1 dg %‘ntant %%nt including, but not

hypersensitivity, allergic dermatitis, eczema an Ct ermatitis),
hmtedr@péwwiéﬁefﬁfﬁwE(feﬂgeureﬁ?méeﬂgﬁtﬁr@%%fr%ﬁméﬁlﬁ%ﬁﬁ?y}ua%%ﬁwwm
multipisysterssdisordens @oekidingiype tsespensivenessnofihie gipwaycotighion of
transpxaﬁgam,aga&% Q@J&Pme&tneﬁigﬁ cleask e REYerLel Q%hzﬁa‘ch‘ deaf'émal cord),

phase asthma attack and the late phase react 3ns thiat follow suc
cardio-gathifrabatrapser irdiramepiSREHmINGERd disPAtfsic, extrinsic, exercise-

20idnduoeld cdinbgrinducBaafe, or, Aspitino isNSALBwadueed )patight along with a
sccondOHSHIRGMCSEL ASIma),, reactive aiay.diseaseyamRNYss arz%gut%cigx%%'ﬂm

respiratory distress sgndrome (ARDS), bronchitis (e.g.; infectious an

second o BeTARFSHAi RESTE ERIES, %ﬂ&h@éﬁ&g@ﬂ@n@ﬁi@%ﬁﬁhéﬁ%ﬁ%&%tﬂfemay be
adminiclised dera(EDPDgitchromie. palmaiaryninflanipato iy tide ase:xsHipesitin-steroidal
anti- mMQﬂ yg’i@ Ol m%rn}%rn syé&%thyéﬂgrsgﬁﬁg %ﬂgggm%§ 0% dSpemﬁc

lung f|br05|s) V|ra infection, fungal infection, bacterial infection, Cr

Cyclo%ﬁ%*égeef%mam?ﬁ@ﬂﬁﬂ'am&%ﬁ ARG SETRSASERISA DS hptEABYe B‘aW@P““dC
cyclosgyiudromeiMnflatdmatonyobme | disbagand ermatonmosits faautiglENy) receptor
amagorﬁg@ r&%ﬁie"?ﬁpﬁfﬂu ‘?‘eo%ﬁtg}nglgep%?l%g %@Xﬂéﬁ'&&@ﬁ% aleﬁ’ix;mab and

autoimmune hemogytlc and thrombocytopenic states, Goodpasture's

adalimumabiy NS ARIRODHS AR R r (ol SPTRO R ARIASENNS {8, anakinra or IL-]
trap), Berorninhige prtissueGafidrettion abatperac uteirsjection. ¢f tragsplamtedclonal
ambmgrg.,@wm%ﬂ@ﬁt% fag%rmmépt Incing, rtwpgrﬁpgam% Psif:vLA4

septic shock, 30 endotoxic shock, conjunctivitis shock, toxic shock
m°"°a%3}??&éfo%é DA R ApfsERAL m?rmﬂﬂ#a‘t?dw%?égoﬂat@%m‘é%f@ antibody
(e.g., rimminsibhunntibiuig, eysidmid mfiandmatorfréSponseleyhdromeySIRB {84, CDP
870, cm@ BasRiMuilisREMlanmaiesy idisaase NOMIR)L HRATHROR R ¢rin

roiditis, Grave's disease, Addison's disease, idjopathic

antagogy ?l%rﬁ%%eﬁﬁeﬂm nary i BRh SRl Reers, RS- gt iaatiaresy aents
includeamntipkiosp holigick By ndleomnib, tepiasyh, Sezamyiis yabicomé, pardnesiplastic

sygdiemesiMuUckle-Yells 3p.auneso mﬁrrgﬁjﬁe AP aHﬁHl@!{&P g naproxen
autompammatorys ndro %e (FCAS), calitis ?rmgtured abdominal aortic

oo U R HETRCRISTE P K CEATEy Y B RSb Sp sy Sorosn,
diffuniseicictedtame ipdaholugio. se@wmeaasomtectwmmmmepememmm

sulfasaﬁ@ﬁk@t%hﬂéﬁ“'%&iﬁhﬂ?'%ﬁ“%ﬂﬁ%&ﬁo{@dﬁmpat% ILIRYS HERBIOPR Y nsists of
Sglrtrgqatn n}(l-:rghrltls{ membrang&g hrltls and other forms of] b and

JIometlBRep hAtS FAC PAYIBE: CBAtarRsRatvity e SolgeRdd an

and |nflammat|on resulting from comact of blood with artificial surfaces as

occurs, for example, during extracorporeal circulation of blood (e.g.,

during hemodialysis or via a heart-lung machine, for example, in

association with 5 vascular surgery such as coronary artery bypass

grafting or heart valve replacement) such as extracorporeal post-dialysis
cvndrome or in acenciatinn with contact with other artificial vvaecceal Ar

compoy
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Centrally-mediated neuropsychiatric disorders, such as depression,
depression mania, bipolar disease, anxiety, schizophrenia, eating

wdiSesgetsrsleep disorders and cognition disorders; and 25 gHh&Fes007/024306
disorders, such as multiple sclerosis, cirrhosis, interstitial fibrosis,

rofecoﬁosﬁage Egilaq ?nnq % %ﬁ!ﬁg ;tlégcst!lio %s t, Salic Ii(p %%r&tmenc%nn sodium
urinary esﬂancy, récta F]ype ensmv ec ?Pﬁcon inence and Beni enign
Sahcylmogmﬁrwmm@gﬂqwmcﬂqﬁsymas&@b@ﬂéwwm@ distrdereproenstsseids such as
cortisoh/ RRIGASIANG & NAHIBRAREI AR NAIBAL NN I DERANNG: YERIASHE sphate, and
Ieukemla diabetes; meningitis; varicose veins; muscle degeneration;
prednisgg cachexia; restenosis; thrombosis; cerebral 30 malaria; disorders of bones
andibiato{eey. fostédperesiy, vohBareseptiondiseabmaloosbeiny of generally

as des@rsﬁép@d@ntmge@%@me%a@@ |§%;ﬁ%¥ﬁ)o@mﬂﬁﬁm§y@%§¥%@é can be

cular a |0g neS|S Orneal N corne arrlng and tlS e .
found, S AR T o SO O P g Sl el gpoe. Tn corain
embodmeio protactioredfthenapiicatione fengduteiribit thereafiofnatiyalgent results

in a re@RGHQR tﬁ@l&ggg@ fatientli-3pasrRrovided Rgtein aremeadsdAbeutic effect
treatln? %[eventl 8% Il’rhOSIS I%i \}iatlent comprising admlnlsterlng fo
éht

e 2 hEs CEI SFRCHTE°SINO ARPSY'a P2X7 MAEBORidEIHos e of
antl"mfé:&enmmefmmdpmemmbthézmimhfag@wﬁeemmm&dwdﬁ@mmruﬁamammum

dose a@ﬁé@nwl%é)rr}ﬁ§§f&@t@@r'r?o\f'tﬁgrﬁ§§s%¥n$9r&2?&? %%QRPQ&%E@@O%%& without
activity. In.further mbod entsg{%e P2 7ant onlst exhibits an IC50 that

combingafign sUmupistialon ot f0ed %ﬁﬁicr 15187 ﬁ%‘g rdf%ﬁ%eﬁﬁ%%ﬂg}aar flo §¥efh more
preferably ilpayitimaséayrfomizhl 7orefcwbtpr mtdlon it el tivétynBiertaindsems vREX Frost

prefera@ﬁ}tm@&té QXMQ'HR& deigctable %QQ@%@I@C&B@@H&L@EH'M/ IHI@ Wﬂ&g{wr for
P2X7 recep i}or %%onl tactmpé Within cerﬁii in embodiments, the P2X7 5

a‘:“""“‘%ri”’té@’on‘f t PRBEURESEo AR S5t SF RN EIR ordliTtedY (apefpation
adminiatien ollitasiduREX 7iawi jomstsein dhadétHosgdwearibetinfdrieta nupigpiant of

the coH!ginE@&@m&u&mqgrﬁcﬁl&glt%%eﬁrgéf?eﬁg@ 1@:*@5@1&%@& 630262928 the co-
6,720, 4? and.in PCT International Publication Numbers WO 06/110516,

adm]m%t 65%%@ HBFBIY and WO 05/014529. Within other aspects,
o derfato iy peovitl egtiedraimtim e iseruediovithdmiostrasieratidn thedepypr d0th an
anti-infl@h B EANER LI HYNdIiEBS FRIRSRASIVE: 19 RdX MRGRRIA NI I8tIRBre anti-

:& 9 cond|t|on§ mvolvmg(g)aln %nd/or inflammatory compon nts) Such
inflammai ents in the same pa |e n separate contane s within the e or in the
conditiéns includs™oriexa pe autoimmune disorders'afd patAoioic

same CHRIEFIRYME nénréspbﬁs@@ lon oWTe Eoo Bl rRid famen Aoty a8 mblementory agents.

PreferrdaGIULINGs %tfm{diﬁﬂmﬂ@saﬁﬁmﬁmﬁt(@&ﬂﬁ@i%l%J *ﬂxﬁl&”&éﬁ%@é@%ﬁ@@b« the like).
In certaP SOH%SAS#H%&? q es dl ae aesce luxp slég ae %et?%magosiggc{n lilxléll :Ia(tamSCli{e;tot ¢ one or more
iitable bowel Sy drorhe %s’%ue graft rejéc ehon ah peratute rejection
modﬂlaéﬁrwerbm@mam@a @Fgmﬁ@ﬂmw @WS@@@W@GW@W&;M (reagment of an
inflamiiry jaatkRenaead. or spinal cord), cardio- and cerebro-vascular disease
cerf:al mferét{!.tosus ddgfag\%esr v thl{’] suc comglnatlon th(tara %th
mod’u?a oris Administere ap 5 hent Sion mv\?{ A ‘r’seec]'trﬁr(fa"t'ﬁ’emﬁia'mréu1 one or
more agipaleyn T&Wﬁﬁ’&i’@‘&i@“&n@?@iﬂ‘aﬁﬂCh}ﬁ‘ﬁﬁﬁﬁﬁm?fag}éﬁﬁ?tmﬂmiﬂm%ﬁm
and arciik3Q60MI tbﬁf@@ﬁwiﬁxétﬂﬁﬂbﬁ@abé haaly@&eﬁgemsthﬁzﬁﬂmgzﬁk@fmagﬁwﬁi%hch
typical rc';lp?%rtsleo Ql’ 1%5){@ % 101 rece dml Ster%d Separat%% %elth ra%l as agonists or
P Ati-ir -inflammatory agents inc U e or exa‘?ﬁpﬁe non- ste)l‘d](fafi v a8

partial aﬁﬂqqﬁffamrﬁéﬁbr%ﬁ&ggmm&a&mﬁ&%cﬂw&ﬁuﬂéyeméoﬁywﬁas@-zweﬂ as

pharmASAXIB) shepifidcyaloaxgenaseenrysor im&itw&x@ﬁ!ﬂkswmbmﬁsmlgesms

include; OW%QStero"%'S Jnehgrexats, lefl ‘%m'fje g C'O%””e e u% bezitramide,

minocycline, azathloprlne tumor Necrosis rec
men@iﬁfﬁ&er‘ﬁ%}’%ﬂ%l@)W aiﬁﬁréy#@ééﬁfwmmaré@wiaﬁmw @ipHepcodeine,
diphen@iytibgdiasy{ewgphin)ximadn anche2Gradmlinudsaahy), aiilﬁr&ﬁoq{lﬂh@dESmethadone,
Ki re ta nists (e.q., anakinra or Il trap
ievornef %!ﬁ“g p?(%%gi%ln %%L&E%%(ae%g a téa(c?le'%t) xgrr%% Kiman 1~ %ecep%g#horpqm’
monoclonal antibody (e.g., tocilizugiab), LFA-3-1g fusion proteins (e.g.,
alefacept), LFA-1 antagonists, anti-VLA4 monoantibody (e.g.,
natalizumab), anti-CD!la monoclonal antibody, anti-CD20 monoclonal
antibody (e.g., rituximab), anti-IL-12 monoclonal antibody, anti-IL-15
monoclonal antibody, CDP 484, CDP
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‘ meperig{%fm v ip
~ oxycodamtirdiammnziionyraljeritin20hd eenainpnefeftdtfenhbodiizertsigtne include CB2-

30 870, chemokine receptor antagonists, selective iINOS inhibitors, p38
Icinase inhibitors, integrin antagonists, angiogenesis inhibitors, and TM!-1
Iﬂm@ggrs. Further anti-inflammatory agents include me@‘fﬁ?%ﬂmmmsyﬁ
rofecoxib, celecoxib, etoricoxib, parecoxib, valdecoxib and tilicoxib.
NSAIDg,incIu e, E,ut are not limited taq, ibtﬁgrgfen, flyrbi rgfe , naproxen or .
eloP R SRR S SAIBHR G e R ES MR Ao HE O idioTe RAC SEHiGR Bn g et
opiummsoprostolirstilindécpuxaprozinicBbadiffuerisialnpirexisarmn, irdderathapithidine,
phemz%m%ﬁxsﬁe&gergfsﬁbgﬂiﬁ@ﬂ@a,r&%%@;ﬁ&m,squ%@m M1, thebaine and

sulfasalazine, tolmetin sodium, and hydroxychloroquine. One class of

pharmaGeURGHY AHIRIENE SHESRTHBURES BhAISHITSRIES @R5BKygenase (COX)
efitymesirgiich dompotindsialchid e wete coxitiarrderofbuexieNBhlbscodeine,
aeetylrﬂé{ﬁ'é?&ﬁ,i%!Hg%&ﬁ@%!@ﬁ?&é%@ﬁéd%e&%@ﬁﬂﬂ&%‘&‘&iﬁ&idal%@;?é?éﬂ&'ei?%@iﬁ@%iéine,
salicylate, choline and magnesium salicylates, and salsalate, as well as
benzylpgrpliger DPEIRY S RA L JstaRs AR B boh RN Ipreaniesian s odeine
methyipredidis ototsnprednisol opgssodibine plicsphagbinandgredmirsoe,. SBuipabiede,
cieshy SIRSABRSLOT R RGRRIRL MOMHALOL T e RPN AR APRIARY Aiene,

enera&/ as described above. Dosages and methods of administration_of

dioxapBetL iR atdY BGERTs AP Rurdi Tt xR i tHamisstactargrene
etorphims trwetiodiseithtRiny Sigiin'so Dok Referepeahiireektabeenibod invenmts amide,
levophBS FRBRINAIONaABIsHANRD of surdylatariihan aRiHRlRMMadRiskine,
agent results in a reduction of the dosage of the anti-inflammatory agen
methy PP & T8 RO UEE Y U B u OB 0¥ e " Bk k0T R Mty hexore,
nicocodaimim urkdherpipetticadlyceffedtivel.amodetdrifaug, preferabidothe dosagehine,
rorpipRicARt-RHIRMMALETY 3R8RkRACOPRRANRRRRCOMRINBLBR R BR Y  peridine,

method is less than the maximum, dose advised by the manufacturer for

pintranyidt, plikedith BP IR AR RRTHR O et RiTSUT B BIFRgR rimeperidine
and thegglarinistratiaily af @prbiiskatomd\bpdepralieradily this dosage is less than
1f-‘%rt§é{e@ﬂ&%§ %Ezf@s@mﬂvlgsﬁn&tﬁ@ﬁcl/ efRd 19%5! pi@‘fegmmle%mgophen

1/4 of the_ maximum dose, while most 15 preferably the dose is less than

(paraceiypRlY, PRI ARG RN AOLE ARERE Y i MR AR RIPAT o b agaRists:
anti-migfdiie agwitinflarmeretdsynagent(s)witentagpimistedechivithouboenvinitionsants
(such AAFPIRISESRAN NEAMQIUIRIRIP LB @RRATeN 1hal the dOSAIR AMAHMxone;

of mo uIat%r component ohithe combinatign n_eefg{efzd to achjeve the desired

il B R EE By TRE A in S AEon Y Oxvcodone

recepiGORRIRAIARIPAMINSTAIQAREMAdIAQR M GR ARFHAMMAIRY AGERY the
28 E aé:%omﬁ?llshegegg ackaging one or mo[E mcgdqla{}ors aén one or more :
®0 SN AR RO aﬁg&é‘r’i 90 the same HatIAGe eiildr 1 s& Barate
cBegrareriv thin-thgrpackeges 6 ivsthe saphwaontaittedesieianixgrradef herein
includ 0G0 MekRmed %&Q&%@Pﬁﬁaﬂaﬂﬁfﬁs?&%ﬂﬁmpﬁm%E&ﬁists, such as
Preferred mixtures are formulated for oral administration (e.g., as pills,

sumatripan LRI ZALHREAN K T BEIR e rtain embodiments, the package
cOhtprised duiaive| doprarin gpivddleiers ik adid dreimt theyopreverdmioreexample, in the

treatmdRQF LRSS ANE BRR O LR gtz NHRRHB AR A8 S ate QD8 daB e i re nergic

to%ether for tqe reatment of an inflammatory pain condition. \{Kithin

receptgr agomists. or Jeukofreng {eceéptor arazé%rrﬁsts g&., oagents ha anthibits | the ca/steinyi
.UI' eraspects, moaulators provided herel ay™be used in combination
leukotghh @b Toneerpter hdelitlohadnpapniddiof isdivatidviasCefidikastghd pranlukast.

Meelicatanzasgralkaaniintiammatany. agenisndl, anst AR deiedahonss may
be adm‘?t!ét%?“[%%mS?é‘iaté% a%éﬁo%‘”u%':ﬂ,e%&aég%”}é’ including narcotic ASNS nivits
which yplcaTIy act at one or more’opioid r cepct'or subtypes e.gg., I, IC
ATP religiormgigepefareiiness epiopies of HERIARAYRIR NS0T Atrmhthalriehirls Ca"
influx QdatRSaDRIAAGeRVANRS ansiopioids, as wellhgs, pharssaseuticaddfor agonists,
acceptable salts and hydrates thereof. Specific examples of narcotic
analgesics include, within preferred embodiments, alfentanil,
alphaprodine, anileridine, bezitramide, 35 buprenorphine, butorphanol,
codeine, diacetyldihnydromorphine, diacetylmorphine, dihydrocodeine,
diphenoxylate, ethylmorphine, fentanyl, heroin, hydrocodone,
hydromorphone, isomethadone, levomethorphan, levorphane,

levorphanol, meperidine, metazocine, methadone, methorphan, WO
27°0NQ/NARR7R0OPCT/I IRONNT7/0DA20R



16

15

20

25

30

35

metopon, morphine, nalbuphine, opium extracts, opium fluid extracts,
powdered opium, granulated opium, raw opium, tincture of opium,
oxycodone, oxymorphone, paregoric, pentazocine, pethidine, 024396
qﬁenazocme piminodine, propoxyphene, racemethorphan, ?&@é%%&ﬁ
sulfentan é/l thebaine and pharmaceutically accepiable salts and hydrates

adenosaﬁwal OTEEEIh G HRGEHs SEETHRATELEH BRESE ndrtotid Arii e g aits MDA

receopipcindeoasetorphine, acetyldihydrocodeine, acetylmethadol, aIIyIprodlne

a@h&@&%&%ﬁ@&h@@d@@t@?@pm N6 atphrmethadel.henzethid rzi?e generally

benzyl morp ine betacetylmethadol betameprodine, betametha

as desqiled v CrBFT2E B Eftithe W@fﬁ%‘?&rﬁf EeE, 248 FRUSK Tescigeions can be
found, Cyprenorphinehdesoforphih éndexiamortn Rle sidiarzpgbem Blgerence. In certain
embodﬁ-h%%"Qﬂ@@&%ﬁﬁ&ﬁmdﬁa}%%ﬁ&h&ﬁ% m&aﬁﬁ%@g% gili@]%p m&%lmena] pain

dimethylthiamubutene, 10 dioxaphetyl butyrate, dipipanone, drotebanal,

medicagps TSI ERARR ATt RS8R S e HRE B sEn skl igenroduce
therapdutie tiiiding, hytealmapp hinals by dooxygethidinksketolientcdona, 14, less than % or
Jess miﬁ‘i@‘?’%@@&ﬂ&;ﬁ%ﬂﬁﬁ&%ﬁﬁfé@ et RS BY He SOrRRIDG rer).

methyldihydromorphine, morpheridine, morphine, methylpromide,

G pYTa ‘fﬁ’@ﬁﬁ'}ﬂ%ﬁ‘i‘fﬂﬁ%ﬁ@’ H’(ﬁfﬁ*ﬂ?ﬁ%“f@‘ G%E%}Si*ﬁ%&b%#ﬁ“ﬁﬁfdﬁdﬂ‘@ may further
comprisaliyhexone, nidtcedemndicaicomorphintehasacymethadal such compositions, the
additxoﬁﬁr}i?e\éﬁgﬂgﬂngen Q%@& Eaﬂ%%x&lf%ﬁ %m&rh?e g@%ﬁ%’%&%’nca} preparations

pentazocaine, phenadoxone, phenampromlde? phenomorpha
Comvﬂﬁw&ﬁabahm?fs PARRIAAT R S IR BIRTE aﬁ%waﬂtgfdf?éwﬁ%ﬁér.erfﬁ‘@wcs) in the
same ppckgeicaipchperkaramidendbebad e primepariding! aiditde (i) a container holding a
pharm&gﬁf@%ﬁ&gﬂgﬂ %@@&%ﬁk@éﬂ'?@a&%ﬁeﬁ%&ﬁ@ﬁ?& m%@@&gbed heré: HW‘FJ container

specific representatlve anal%ﬁslc agents include, for example

holding, & ABATRACHSHER) ¢RBPIEERINEN) CHIBTHFS 4 ERthereNeipe Juedinisy (such as a
pain relipd\aiNR2EB-afitagoaists; nedchian eadtagimstsho R0 adticiligrainetions (e.g.,
;abe;mggﬁmc@ggmw1§@@£§@+ﬁ£} s o gsga&epae%%%%mm%&fa@f separately

antidepressants (such as TCAs, SNRIs, substance P antaqﬁomsts

or Seq%‘iliééﬂ’ié‘ieﬁ‘i‘dé@ BBV TS A NI HIB% S HEOMED &R G TECRIPpIRadBltion n the
patientlsiohenerphiigothiydrdiriopph and/pfértanyhsufentmitagxycodone;
oxaRFNAacIaINORRS . BAIBHRRIRG %qlaewm&éeﬁaﬁn% Muhfm;&&ucan in

analgesic agents include CB2-- receptor %gonlsts such as A

vitro a%%ﬁ’s‘éﬁ‘&’r’fﬁ%é@b?b"r RS TR R A Tt e 8l sy8fp compounds
may bsidbelkait afd/oltdge-gated Taltri detetiannels jsutimas: gdirape ntr@ond(in samples
such aPE8Y ﬁ':!}gtlons or 6&9&%&!&@'8&;@%6&%@& @Qﬁ'ﬂlﬁeg@f Liﬁ%d@itson modulators

combination with a modulator provided herein include CORP antagonists,

P“’V‘d%%?)eéﬁfdﬂaféﬁ‘é‘ﬁ‘i‘c%? B R S05H W G SRR S P S R OR o AR el goup)
may bgumseatiipamierdfaitiptair]ing|shabdp efnraapiazbitdptasidd/itim sttt edulators
provid @PRSSS U WRIPLS REAWEEShhaeN.L08Y RE Hagth: IR EX ARG i thErSR. .

treatment of %ulmo ar¥ dlsord%rs such s asthma, in combination with

in recepigr AP ARG R BENSS A P8 SEVGRIG SRR P‘S&%%%“B‘? TROKSHRRE R R gy of 2
Varletyaﬁtagibhmgt\sn(e@ma@erﬁ«t@ma@lm&hbhé thi eyeteinytlidukofrienei@ysaT described

herem)rea@x@ﬂm &X%Jﬂ%@@ﬁsdﬂﬁlgﬂ@gmﬁ{}@%%r %ﬁEHﬂA%?%F B receptor in
lukast. For retln I neLﬁro{g) tectl d treﬁt ent of ocular
ators

cutore e P IO R A IS B S LA s f 1
8.1.9 of GrmtsinRiomonlithn Fomewankyte] AY émbfiéspRoSoagiethatinbiitsans are
incorpdfacb@IRASR tANATENRE thalg %@PQ@&%&@%&B&&E&?&%@M&%@&HQ/@& be

r}’ ent th hibits Ca+ flux into reti lion cells. Such agents
used 1q ¢ Rt e e gnové?ﬁ SUR Ctét:s“%’ onlgf’se"g%féoﬁ’otgfﬁ‘égrﬂ’hy (PET)
imagmgeeemxiﬁ a@mmnﬂszseemmwnmmmswn chelating agents and

NIMDR I8P Ut gaNistsred by Sidital |qugﬁﬁgg%ﬁ@rnBtz%,r?\ﬁ@)C%p%taﬁon
Unless i%grlilv?'stor Within sheh, combination thefag%/ and %‘;”erar':'] aades aff“b are used

abov E)o%ages AndAeetho d’s o?a minis ratlon other paln 5¢

medlcatlons can be found, for example, in the manufacturer's instructions

in the Physician's Desk Reference. In certain embodiments, the

combination administration of a modulator with one or more additional

pain medications results in a reduction of the dosage of each therapeutic

agent required to produce a therapeutic effect (e.g., the dosage or one or
hoth anent mav lece than 2/4 lace than 1/2 laece than 1/4 nr lece than
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10For use in combination therapy, pharmaceutical compositions as
described above may further comprise one or more additional medications
above. In certain such compositions, the additional
V@a c%%rrﬁjo‘?rﬁ |gé an analgesic. Also provided herein are packag&§T/US2067/024396
armaceutrcal preparations comprising one or more modulators and one
“’“h"‘g I TS BHHITESIOAN nsthe Aptsing (Rogificatange e Stominm anaiarin prickergiearied and
additi@abhepackageel phaniaeauiicabpiepatationsiganesally include (i) a
container holding a 15 pharmaceutical composition that comprises at least
one modulator as described herein; (ii) a container holding a
EXAMramsaceutical composition that comprises at least one additional
medication (such as a pain relief and/or anti-inflammatory medication) as
described above and (iii) instructions (e.g., labeling or a package insert)
indicating that the composition§#&fé815e used simultaneously, separately
or sequentidbyfostonatingpspreuenting B.candiiangspansive to P2X7
receptor modulation in the 20patient (such as a condition in which pain
an o Exsrms e res ddopripangio). of reMWithintbeparateraspedts, dhévatives of

Formupy gsentieventionprqyides avariebnafinon: %@ﬂ’m%ﬁ uficgldn é@%&)@{;ﬁj& My fass
vivo uses for the madul rovided herein. For exam

spectrosco charactenzaiion %ata ?()tro E%C?@gxg undSé)
COmpoURdS May Be IAh T a dRa GSER A5 35Hen dartotire ‘dé"té‘&fiﬁfhm Table
Lin E’5317?}'?@13!%‘)%al|zat|on of P2X7 receptor On samples such as cell preparations or
tissue sections, preparations or fractions thereof). In addition, modulators
A. Ermprﬁ\rridmhlmmnMW@HMMW@%IMBAW%BIME@MLAW
ar I carbonyl nrtro or azrde group) may be used in photoaffrnrty Iabelrng

desttibed 30 herern) and used as a probe for recept r_;gutoradrogr phy
(rEceptencnymp pifgyohPAXdireCoptorinicultidrad getisontissue SRR pi@@ml_,) at

is Whaledh meaef ' r ORR iietny
RT, \ﬁéal tfgﬁ%’ g%’ ﬂﬁg%%?r%i;%?gg (I?_%Kg%'“”’@ %ﬁl%mgntalonﬁeé Pmme (72.4

mmol) g %r Wi sec %ﬁ% R B EPETR G F@fé?‘eﬁc%rf Sudh ?e@hﬁﬂ@ctwn
nuxmrmaeﬂrshrg prd68 dulres atsovinoludélmathodéthatheanibedugeAd® which is used in

subseqediR FBAIGS RS X FERRENIASHRIYING Subjects, such as positron emission
tomography (PET) 35imaging or srngle photon emission computerized

2. A hy, rrgastthga(I)I(% amlear offered by Way of

reagents and solvent are of standard commercral grade and
withjout further purrfrcatron Usi routrne modifications

PLES EXAMPLE 15 r;ﬁa:ation o

Representat e Heteroaryl Amrde erivatives This EX
|Ifustrates the preparation of representative heteroaryl amide/gefi&hatives of
well as certain intermediates useful in the preﬁ)aratron of

Formula I
S DAL S U PP RHA e &Aoo i 65.2 ol
and ethf)| looringyneried8ry Inemide dervitiveaisiindoded in Takle tnirExample 3 n.
After cde@ix% & RI Yke solvent is removed in vacuo. The residue i s Iiif bet
ADAMANTAN-1-YLMETHYL)GARBAMOY OMIBAZSE ISV RS
saturaze_ auROYR A4 onate. The organic layer is separated, and the agueous laver is back
extracted with EtOQAc. The combined organic layers are washed with water and brine, dried over
sodiurmn sulfate, and concentrated. The brown residue is purified by re-crystallization from EtOAc and

hexanes to give the title compound, 'H-NMR (8, ppm, CDCl; as internal standard): 9.03 (s, 1H), 7.82
54
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Step 1. N-(1-Adamantylmethyl)-6-aminopyridine-2-carboxamide 0 NH2 To
a suspension of 6-aminopyr dine-2-carboxylic acid (10 g, 72.4 mmol) in
\,9&/'2% %007@..) at RT, is sequentially added 25.2 mL of DLEA (144.8
mmo ‘Té 3 of 1-admantylmethylamine (72.4 15 mmol) and 38 H¢f&fiB@ms
4 j__(86.88 mmal). The resulting mixture is stirred at RT for 16 h. The reaction
@ 7 5rikiiite W abd o’ b AN G IdémBiet. R ithatioh BHodb thatit 1H), 4.45 (g, /
= 6.9 Bordibund Whichds HserHin siberquBNt.veackens, WihnutAIther 1 o xy, 1),
purification. Step 2. Ethyl
5. v-GdiadamantanvtmatiyReashamtimidarald 3 aioyriding :camoxyiate, ..
0 OEt EtOH, reflux 0 20 A mixture of
ethyl)-6:

N-(1-adamantyl

aminopyridine-2-carboxamide {19

mmol) and ethyl bfdmog ate Oshmp %2 m
heated u flux fo % { AfteT o0 NG TORT,

vacuo. The tesidue is paioned between EtOAc and saturated
sodium carbonate.~Ehe organic layer is separated, dhidhe agueous layer
is back 25 extrgcted with EtOAc. The combined organic Ia;%’?js are washed
with watefusiod bifnefigtiest fuaiaodiumyBadiaie.AbsheON RS- oI idine-2-
carbox IRV [RSIERIesIS R fIE Sy &-&%@ayﬁﬂon om EL0AC and hexanes to
: g%%the itle compoujnd. .'H-N(rMR . ppm, %ﬁéﬁ@%{ Ei?} é?ﬁ%gé%gﬁgg?%)‘% 36.7
mmollg B (&S0 FES kS oeh 8 BE 6 TBYPO TR SZO0R (2B d bI theGiowaidition
of watdh{fplToR6d(bielthd = EiB@ntFBMHZThEN: rkd 1 flord s B@abia, 1) - 264 s e is
back oAk AAIZ AL AR A8 O D 204 3L L8158,
| 12112’ 143 G ] 237% g fl%;?mc layer's dre) ’wasgeé Witg wat)er and brine, dried

over sodium sulfate, and concentrated. The yellow solid is purified by re-crystallization from DCM to

give the title compound.

- €. N-(ADAMANTANYLMETHYL)-2-(CHLOROMETHYL)IMIDAZO[ 1,2-A]PYRIDINE-5-CARBOX AMIDE

O O

=
CUHED = O
v v

OH Cl
N-(Adamantan-] ~yimethyl)-2-(hydroxymethyDimidazo[1,2-a] pyridine-5-carboxamide (4.4 g,
12.96 mmol) is treated with 10 mL of thionyl chloride at RT for 1 h. The excess thiony! chloride is

- removed in vacuo 1o give the title compound as its HCI salt.

D.  TERT-BUTYL [(3R)-1-({5-[(ADAMANTAN- 1-YLMETHYL)CARBAMOYL]IMIDAZOf 1, 2-A JPYRIDIN-2-
YL JMETHYL)PYRROLIDIN-3-YL]CARBAMATE

0
= N o
| H . HNQ\, b DME, K2COs, 1t
\‘/Z' N" o
[ 3
cl

A mixture of N-(adamantanylmethyl)~2—(chior0methyl)imidazo[1,2-a]pyridine~5-carb0xamide

(HCI salt, 700 mg, 1.78 mmol), rert-butyl (3R)-pyrrolidin-3-ylcarbamate (496 mmol, 2.66 mimol} and
potassium carbonate (615 mg, 445 mmol) in DMF (25mL) is stirred at RT for 20 h. The reaction

mixture is diluted with EtOAc and water. The organic layer is separated, and the agueous layer is

55
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B. N-(ADAMANTAN-1-YLMETHYL)-2-(HYDROX YMETHYL)IM IDAZO[
1,2-AJ PYRIDINE-5 -CARBOXAM1DE O LiBH4, THF, rt N N'OH 5To

éHi n of ethyl . .
‘g@adéérﬁgﬁ?an-I-ylmethyl)carbamoylI|m|dazo[1,2-a]pyr|d|ne-?5§éiﬁ§@_1)@57!&1@%
(7.0 g, 18.35 mmol) in THE (100 mL) at RT, is added portion-wise LiBH4
back pigrs TRty il FGRoiT b Reered tinermitdarresisrstiveeltb AR foret Grid. e, dried

over srgiactionl i« uanahechbydhneralonaddibonobwriery olowed.-py the, aphy (10%

dolifi t e njc layer is separa nd the aqueous layer
MEO}% %c%r%ﬁﬁ% ng @%ﬁc! Ef’htg{%ocr% r?%%dbrgé%% a&é‘él@ﬁ’req}?%h%‘ﬂ’“mmai
sandaithfatér Bt bE. diied 1 Bovilsddititidsulfall antScbHeenyated.dhe= 6.9
Hz,1Hyetiow(solid ss7purifieg] byaengrystadlization HQ@?ﬁ@QMEgRQg’@@?H@{%z Hz, 1H),

2 TR A SO GRS o oo
).

1.41(s,9

E. N-(ADAMANTAN-1-YLMETHYL)-2-{ [(BR)-3-AMINOPYRROLIDIN-1-YLJMETHYL }IMIDAZO[ 1,2-
AIPYRIDINE-5-CARBOXAMIDE

N

Lol =
N N
Na\Nio’k NG\’NHE

A solation of rert-butyl {(3R)-i-({Sn[(adamantan—i—y}methyl)carhamoyl]imidazo[1,2-

a]pyridin-2-yl }methyl)pyrrolidin-3-yljcarbamate (411 mg, 0.81 mmol) in MeOH (4 mL) is treated
with 2 mL of HCI solution in 1,4-dioxine (4.0 M, 8 mimol) for 16 h at RT. The solvent is removed in

vacuo to give the title compound as its HCI salt.

E. 5-{[(J-ADAMANTYLMETHYL)AMINC]CARBONYL } IMIDAZO[ 1,2-AJPYRIDINE-2-CARBOX YLIC ACID

o) o
| = N MeOH, NaOH (10 N) XN
N H I H
\ 50°C xN
N 4 N /
OEt OH

o O
To a solution of ethyl 5-[(a_damantan—1-ylmethyl)carbamoyl]imidaz,o[1,2—a]pyridine—2~
carboxylate (852 mg, 2.3 mmol) in MeOH (10 mL.), is added 1 mL of 10 N NaOH aqueous solution.

The reaction mixture is heated at 50 °C for 4 h. After cooling to RT, the solvent is removed in Vacuo.

The residue is diluted with water, and acidified with 2 N HC} aqueous solution until pH = 3.

Filtration affords the title cornpound.

56



N-(Adamantan-I-ylmethy 0-2-(hydroxymethyl) imidazo[ 1,2-a]
pyridine-5-carboxamide (4.4 g, 1512.96 mmol) is treated with 10 mL of

onyl chloride at RT for 1 h. The excess thionyl chloride is - removed in
‘%@023%4{%68% the title compound as its HO salt. D. TERT-S UF¥AU$e8f)e34396
-1(ADAMANTAN- I-YLMETH YOCARBAMOYL|jIM I
G N AN VR BIIRS:-2VL FRIE AM R OB RARRDIN DIRIS ARBIG AR BAMAN0, 2-
AJPYRIDINH--K2G08.viDE| WiCo 20A mixture of
NHadamantanylmethyl)-2-(chloromethyl)itnidazo[1,2-alpyridine;>-carboxa
, 700 mg, 1.78 mmol), tert-butyl L
N 3-y|c mate (496 mmol, 2.66 mmol) and pol assgjm
1845 md™g. mmol DESFL§RUANG! Hied at R¥ for 20
react|0m|xture is difited Wi FOREBAeRRM O he ofgdhic layer |
rated, and the aqueous layer is WO i
2@08/066789PCT/US2007/024396 back extracted with EtOAcOThe NH,

e L e B O g 2

odium sulfate, and concentrate tlon o

5 carbondi il ey (LOTRIL O P GG RO ﬁ?ﬂ%ﬂ’}ya#ﬁéﬁdﬁt@%mﬁl@f DIEA, 158
mg of corrpUnGRI-HNMEI(S; N eRCI808s ;ﬂﬁ@fﬁ%&taﬂéﬁg)ofg'??é?@ﬁ@émgml}

y4
After s?n@%g(%r‘]z'ﬁ %f{'f'%he]ﬁ)gao%&qg ‘%s_iig e vi%gﬂgjég ? Gd ateis ﬁ-f’fgﬂ—f) layer

5 Hz,|l d) 6.33(t, J=5.7H
s sepagieg, (pd fhe i@lwiamq)s gk @ irpied wthzﬁ@ﬁg Tigicon@ingrho@btye layers are

washe@ vl 22dr G 12}, 302 dve; Stihnd sdifard, 58 (¥hcdaFdedl - AdkSa8bD oFhe residue

10 by PTE(ARHIANTAN YEMEBE
a [(P%(R -3 -A|v||NOPYﬁ(gOLlDllgkiﬁﬂf&hfﬁ\}ic)gﬁﬂ?ﬁ‘ﬁzou 2-
A&Wﬁmmfé & RS B edaneH [fiem the above reaction (31.1 mg, 0.06 mmol) in MeOH
(0.5 mL) is treated with 0.2 mL of HCI solution in 1 4-dioxine (4.0 M, 0.8 mmol) for 16 h at RT. The

solvent is removed in vacuo to give the title compound as its HCI salt.

H. N-(ADAMANTAN-1-YLMETHYL)-2-{ [2-(DIMETHYLAMINO)ETHOX Y JMETHYL } IMIDAZO[,2-

15 AJPYRIDINE-5-CARBOXAMIDE

9]
N f H
| N i N

KOBu-t, THF, reflux
4 ¥ o ™S - '\\1‘/{
/
N o}

To a solution of N, N-dimethylethyanolamine (12.5 mg, 0.14 mmol) in THF (2 mL), is added

0.14 mL of potassium teﬁ—butoxide solution in zerr-butanol (1.0 M, 0.14 mmol), followed by 25 mg of

N—(adamantany}methyi)-%(shloromethyl)imidazo[1,2—a}pyridine-S-carboxamide (0.07 mmol). The

20 reaction mixture is heated under reflux for 2 h. After cooling to RT, the reaction is diluted with water

and EtOAc. The organic layer is separated, and the aqueous layer is back extracted with FtOAc. The

combined organic layers are washed with water and brine, dried over sodium sulfate, and

concentrated. The residue is purified by PTLC to give the title compound, ‘H-NMR (5, ppm, CDCl,

as internal standard): 8.40 (s, 1H), 7.68 (d, / = 8.4 Hz, 1H), 7.17 {dd, J = 6.8 and 8.7 Hz 1H), 7.10 (4,

25 J=T.0HzIH), 6.48 (m, 1H), 4.16 (m, 1H), 4.71 (s, 2H), 3.81 (1, f = 5.4 Hz, 2H), 3.20 (d, J = 6.3 Hz,
1H), 2.85 (d, J = 4.8 Hz, 2H), 2.50 (s, 6H), 2.02 (m, 3H), 1.76 ~1.58 (m, 12HD), 1.41 (s, SID).
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0 HCI 0)< A solution of tert-butyl [(3R)- I -((
5-Radamantan-I-ylmethyficarbamoyllimidazo[1,2- a]pyridin-2-yl) .
eth[;éqjo}/rrolidin-3-yl]carbamate (411 mg, 0.81 mmol) in MeOH (4 mL) is
‘{(]tigé% SdWith 2 mL of HC1 solution in 1,4-dioxine (4.0 M, 8 mAGIy #p006/#34396

at RT. The solvent is removed in vacua to give the title compound as its

L { SWW%I -YLMETHYL)-CARBAMOYL]-IMIDAZO[ 1,2-A]PYRIDIN-2-YL }-ACETIC ACID

ETHYLR{ER-ADAMANTYLMETHYL)AMINO]JCARBONYL}IMIDAZO[1,2-A]PYRID
INE-2-CARBOXYLIC ACID 0 0 T® a solution of ethyl
5-[(adamantanThylmethypcarbamoyl]imi [1,2-a]pyridine-2-
carboxylate (852 mg, 2.3 nfmoly in Meq mL), is added 1 mL of ION
NaOH aqueous solution. The r&action mixture is heated at 50C for 4_h.
After cooling to RT, the solvefjt.ig removed in vacuo. 20The residue is
diluted with water, and acidified with 2 N HC1 aqueous solution until pH =
3. Filtration affords the title c ound. WO
2008/066789PCTMS2007/0243986 G. N-(ADAMANTAN-1-YLMETHYL)-2-
{[(BR)-3-m4 INOPYRROLIDIN- {-YOCARBONYL1,2-

AJPYRIDINE-5-cARJ30OXAMLD ) )
A mixture of N-(1-adamantylmethyl}-6-aminopyridine-2-carboxamide (1.4 g, 49 mmol} and

4-chloro-3-0xo-butyric acid ethyl ester (808 mg, 4.9 mmol) in EtOH (20 mL) is heated under reflux

for 20 h. After cooling to RT, the solvent is removed in vacuo. The residue is partitioned between

EtQAc and saturated aqueous sodium carbonate. The organic layer is separated, and the aqueous
layer is back extracted with EtOAc. The combined organic layers are washed with water and brine,
dried over sodium sulfate, and concentrated. The brown residue is purified by re-crystallization from
2% MeQOH in CHyCl, to give the title compound. 'H-NMR (3, ppm, CDCl as internal standard): 8.39
(s, 1H), 7.71 (d, 1H), 7.16 (t.1H), 7.06 (d, 1H), 6.22 (m, 1H), 4.20 (g, 2H), 3.87 (s, 2H}, 3.20 (4, 21,
2.02 (m, 3H), L.78~1.58 (m, 12H), 1.28 (t, 3H). '

J. {5-[(ADAMANTAN-1-YLMETHYL)-CARBAMOYL]-IMIDAZO[ 1,2- AJPYRIDIN-2-YL } -ACETIC ACID

O

A mixture of {5—{(adamanmn-I-ylmethy})~carbamoyl]~imidazo[I,Z—a}pyriciinnzwyi}—acetic
acid ethyl ester (850 mg, 2.15 mmol) and NaOH (50 mg, 12.8 mimol}, in MeOH (10 mL) and water (2
mL), is heated at 50 °C for 1 h. After cooling to RT, the solvent is removed in vacuo. The residue is
diluted with water, and acidified with 2 N HCI aqueous solution until pH = 3. Filtration affords the

title compound.

38



10

I5

20

-CARBOXAM a.NFI2 To a solution of 5- { ((I-adamantyl methyDamino]
carbonyl ) midazof 1,2-alpyrid ine-2- 5 carboxylic acid (25 mg, 0.071
mmol) in DMF (2 inL) is sequentially added 0.05 nil, of DMA, 15.8 mg of
tert-butyl (3R)-pyrrolidin-3-ylcarbamate (0.085 mmol) and 37.6 mg of BOP
(0.085 mmol). After stirring for 2 h at RT, the reaction mixture is diluted
with EtOAc and water. The organic layer is separated, and the aqueous
layer is back extracted with EtOAc, The combined organic layers are
K. KOt REPRAE P e BT St AMT DI S-CARBOXYLIC
ACibdeneentrated | R urificationofitie residue 10 by PTLC (8% MeOH, 1%
NH40H in DCM) affords the title comapound. A solution of the product
obtained from the above 'reactﬁl&WG mmol) in MeOH (0.5 mL)
is treated with 0.2 mL of HCI sglutign 2-dioxine (4.0 M, 0.8 mmol) for
16 h at RT. The solvent is removed jin vacuo to give the title compound as
its HCI salt. ~ H. N-(ADAMANTAN4 -YLM ETH YL)-2- (
[2-(DIMETHYLAMINO)ETHOXYRNETHYL IM1 OAZO( 1,2-
15A)PYRIDINE-5-CARBOXAMI§E N/ To a solution of
N,N-dimethylethyanolamine (12.5 mg, 0,44 mmol) in THF (2 mL), is added
0.14 inL of potassium tert-butoxide sofdtion in tert-butanol (1.0 M, 0.14
mmiol)a felloved @y 26[fmgointan-1-ylmethyt)-carbamoyli-imidazo[1,2-alpyridin-2-yl} -acetic

acid Nrfagamanianyimebvi- r(ﬁﬁl%’_'&ﬁéﬁﬁaﬁ{ﬂ‘i@ﬂvdﬂé@&%R%@EQM{WJ&&%QJ%&’% mg, 0.44

i\zmide 0.07 morglé))?. The 20 reaction mixture is heated under reflux for o

mMONHRH SoMiPIRT, the FEaior eaTHTERE Hth ks Rdn dhe dactiof faixcture s diluted
with Gitgeicueyeris. séparagedicdmne thesapused sitayer isshank etrastéaclitiracted with
£10AL0AG IBeeRIBingT paanicdayRs AisvasRed wWith watst AN RS sulfate, and

dried over sodium sulfate, and concentraged. The r%sidue is purified b )
coneBSEE P BHAESHSBEAN TLLE (UNRMEC Bohs SRS Db te tte
compstamtard): 8.40 (s, | H), 7.68 (d, J = 8.4 Hz, IH), 7.17 (dd, J = 6.8 and 8.7
Hz,1H), 7.10 (d, 25J = 7.0 Hz,1H), 6.48 (m, 1H), 4.16 (M, 1H), 4.71 (s,
L. 23&)&‘3{;&&;}(&—@%'?%&1292&@&,@S%@Dé(inﬂrﬁﬁ3-%&&03{'?%)1@&5}(@&1@)@8@23-
50 (s, 6H), 2.02 (M, 3H), 1.76 -1.58 (m, 12H), 1.41 (s, OH). I.
YLI"ﬁ%}-&éﬁ5@@!@NTAN-1-\(L|\/|ETHYL)-CARBAMOYLPl|\/||DAZO[1,2-A]F>YR|D|

N-2-YL ) -ACETIC ACID ETHYL ES R’j@
NH

OH
To a solution of {5-[{adamantan-1-ylmethyl)-carbamoyi]-imidazo[1,2-a]pyridin-2-yl}-acetic acid ethyl
ester (65 mg, 0.16 mmol) in THF (5 mL) at RT, is added portion-wise LiBH; (10 mg, 0.46 mmol). The
resulting mixture is stirred at RT for 16 h. The reaction is quenched by the slow addition of water,
followed by the addition of EtOAc. The organic layer is separated, and the agueous laver is back
extracted with EtOAc. The combined organic layers are washed with water and brine, dried over
sodium sulfate, and concentrated. Purification of the residue by PTLC (10% MeOH in DCM)

the title compound.
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0 A mixture of N-(I -adamantylmethyl)-6-aminopyridine-2-carboxamide
(2.4 g, 4.9 mmol) and 5 4-chloro-3-oxo-butyric acid ethyl ester (808 mg,
4.9 mmol) in EtOH (20 ad-) is heated under reflux for 20 h. After cooling to
RT, the solvent is removed in vacuo. The residue is partitioned between
EtOAc and saturated aqueous sodium carbonate. The organic layer is
separated, and the aqueous layer is back extracted with EtOAc. The
combined organic layers are washed with water and brine, dried over

M. shtfitiRtBifgte)- hifENOHBE HEARIAING IFawnamsismeAsopLGHigek Ry vE-2-

caneserystallizationdreqsA0 2% MeOH in CH2C12 to give the title
compound 'H- NMR (5 ppm, CDCI3 as mternal standard) 8.39 (s, 1H),

IDAZO[I
&) ture of
-imidazo[132-a)pyridin-2-yl )-acetic

acid ethyl ester (850 mg, 2.15 mmol) and NaOH (50 mg, 12.8 mmol), in
MeOH (10 mL) and water (2 mL), is heated at 50C for | h. After cooling to
RT, the solvent is removed in vacuo. The residue is diluted with water,
and acidified with 2 N HC1 aqueous solution until pH = 3. Filtration affords
the title compound. K. 2-12-((R)-3-METHYL-PIPE1LAZIN- |
-YL)-2-0X0-ETHYLPIMIDAZO0[1,2-A]PYRIDINE-5-CARBOXYLIC ACID
(ADAMANTAN-1-YLMETHYL)-AMIDE C-NH To a solution of f 5-
ftadamantan-I-ylmethyl )-carbamoylpimidazo[1.2-a]pyridin-2-y1) -acetic 5
acid (40 mg, 0.1 mmol) in DMF (1 mL) is sequentially added
(R)-2-methyl-piperazine (43 mg. 0.44 mmol) and 96 mg of BOP (0.2
mmol). After stirring for 2 h at RT, the reaction mixture is diluted with
EtOAc and water. The organic layer is separated, and the aqueous layer is
back extracted with EtOAc. The combined organic layers are washed with
water and brine, dried over sodium sulfate, and concentrated. Purification
of the residue by PTLC (10% MeOH, 1% NH/OH in DCM) affords the title

5- [(ADAMANTAN -1-YLMETHY[-Cy
,2-AJPYRIDIN-2-YL ) -ACEHE

59a



10

I5

20

10compound. L.
2-(2-HYDRoxv-EntYL)-ImpAz0[1,2-ArvRID1NE-5-CARBOXYLIC ACID

(ADAMANTAN-1- YLMETHYL)-AMIDE OH To a solution qf{

5-Radamantan-1-y | methyl)-carbamoylki mida_Lzo[l.Z-a]pyrldl n-2-yQ

-acetic acid ethyl 15ester (65 mg, 0.16 mmol) in THF (5 _mI..) at R'I_', is

added portion-wise(10 mg, 0.46 mmol). The resulting mixture is stirred at

RT far 1Gikuikhe meacimai&alq*@emmlzycm%ﬁ%@w agggloqlggztwgégr, 001 mon, 1.

R NV tign of EtOAc. The grgani er is separated, and ‘

adrg%uueous%é%g}? ?3 %g%%‘eﬁééé?gi vghm‘é?o(%cg%e“c% _?ﬁ‘ @M&acm@%ayé}g 12 mol) ’:ﬂ
Pt Nahed WitkpateF Sk BrinehedriediovisrquensbeliumistifaieOanthe organic layer is
scpeancentiatisdd Ruifisation, of shedesidue R HeeH(10%MEMHIN PEMgives the titie

o titte compound. NI.
négg[%ADAN/ANTAN-l-YLMETHYL)-CARBAMOYL]-G-CHLORO-IMIDAZOI 1
SteRAHRPYRHIBENEv2- SARBOXY MG AC IR ETIYL EST E&%@J@idﬁ -

3.6-Dichloro-pyridine-2-carbonlic acid gadamantan-l-vlme 1

mixture of 3,6-dichloro-pyridinef2-c %)g(lic acie+1.92 g, 0.01mol),1-
admantylmethylamine (1.6 5 g, 0.02 mol) and
DMC (2.03 g, 0.012 mol) in DCM (20 mL) is st at Rl for 2 h. The

reaction is quenched with NaHCO3. The organic layer is
A mixture of 3,6—dmhloro—pyndme-z—carboxylic acid {adamantan-1-yimethyl)-amide (1.0 g

2.95 mmol) and NaN; (0.23 g, 3.54 mmol) in DMF (10 mL) is heated to 100 °C overnight, and then
cooled to RT. Water (20 mL) is added. The aqueous phase is extracted with EtOAc/hexanes (1:1, 3 x

30 mL). The combined organic layers are washed with brine, and dried over anhydrous Na,SOQ,.
Silica gel chromatography (hexanes/EtQAc 2:1) gives the title compound and recovers some starting

material.

Step 3. 6-Amino-3-chloro-pvridine-2-carboxvlic acid {adamantan- [-vimethvi-amide

__-Cl
iR
HoN" SN
o

To a solution of 6-azido-3-chloro-pyridine-2-carboxylic acid (adamantan-1-ylmethyl)-amide
(0.34 g, 0.98 mmol) in THF (10 mL) is added PPh, (0.31 g, 1.18 mmol). The solution is stirred at RT
for 4 h. The solvent is removed. 90 % AcOH (10 mL) is added, and the resulting solution is heated

100 °C overnight. Removal of the solvents gives a residue.  Silica gel chromatography

(hexanes/EtOAc 2:1) gives the title compound,

Sten 4. 5-[(Adamantan~1-vlmethvf)wcarbamoyl1~6~ch10ro~imidazo[1u?,-a}bvréd.ine:~2-carboxvlic acid

ethvl ester

H
N

e
A solution of 6-amino-3-chloro-pyridine-2-carboxylic acid {adamantan-i-yimethyl}-amide and

53-bromo-2-oxo-propionic acid ethyl ester in EtOH (} mL) is heated to refiux for 2 h, at which time the

reaction is completed. PTLC (EtOAc/hexanes 1:1) gives the title compound.
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separated and dried over Na2SO4. Silica gel chromatography
(hexanes/EtOAc 3:1) gives the title Scompound. Step 2.
6-Azido-3-chloro-pyridine-2-carboxyl ¢ acid (adamantan-I-vimethyll-amide
Clo A mixture of 3.6-dichloro-pyridine-2-carboxylic acid
(adamantan-1 -ylmethyl)-amide (1.0 g, 2.95 mmol) and NaNi3 (0.23 g,
3.54 mmol) in DMF (10 mL) is heated to 100 C overnight, and then
~ 10cooled to RT. Water (20 m1) is added. The aqueous phase is extracted
N. With- BRI he REPES. (BN T 8LBBRIANOThe smmbinied-QrganiaNayers asexyric cm
rrivashed with brine, and dried over anhydrous Na2S0O4. Silica gel
chromatography (hexanes/EtOAc 2:1) gives the title compound and
[oleiVi: ymeistaringeatéidakiStepndiv]-2 -phenyi-pentyl -amide
6 Amlno 3- chloro -pyridine-2- carbox&l c acid (adamantan- 1 -ylmethyl

)-amide CI H2N' N 150

To a suspension of 6~amin0~pyridine~2-«carboxylic acid {3.69 g 0.0267 mol), 4-methyi-2-
phenyi-pentylamine HCI salt (5.72 g, 0.0267 mol) and TEA {6.75 g, 0.0668 mol} in DMF (30 ml.) is
added PyBop (16.7 g, 0.0534 mol). The resulting mixture is stired at RT overnight, quenched with

NaHCOs, extracted with EtOAc (2 x 50 mL). The combined organic solution is washed with water
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To a solution of 6-azido-3-chloro-pyridine-2-carboxylic acid
(adamantan-l-ylmethyl)-amide (0.34 g. 0.98 mmol) in THE (10 mL) is
added PP16 (0.31 g, 1.18 mmol). The solution is stirred at RT for 4 h. The
solvent is removed. 90 % AcOH (10 mL) is added, and the resulting
solution is heated 100 C overnight.Removal of the solvents Gives a
residue.Silica gel chromatography 20(hexanes/EtOAc 2:1) gives the title
(50 compendiri&tepvdr Na,SO,.  Silica gel chromatography (TEA/EtOAc 2:100) gives the title
Congg{ég_amantan-l-vlmethylI-carbamoy11-6-chloro-imidazoiI.2-a|pyridine-2-c
arboxyl c acid ethyl ester CI A solution of
Sterbzaminandtenlorenpyidingy2-earhoxylic.acid (adamantan-bymethyp- amide i eser
and 253-bromo-2-oxo-propionic acid ethyl ester in EtOH (1 mL) is heated
to reflux for 2 h. at which time the reacg s completed. PTLC
(EtOAc/hexanes 1:1) gives the title conpen
5-(4-METHYL-2-PIIENYL-PENTYLQAR SAMQYL)-INAIDAZO[1,2-A]PYRI
DINE-2-CARBOXYLIC ACID L ESTER Step 1.
6-Amino-pyridine-2-carbox ¢ acig-{4-methvl-g-phenvl-pentyl)-amide 0 H2
N 5To a suspension of 6-amin pyri ling=2<arboxylic acid (3.69 g, 0.0267
mol), 4-methy1-2- phenyl-pentylamineMCl s&if(5.72 g, 0.0267 mol) and

3 TEAHB. #orgpdiR668 pratiba Db @ermilo)isiatded:RyBand16:d Q4-methyl-2-phenyl-
pen e B T oo
th '

with NaHCO3, extracted with f0AC (2 X 'ﬁt?RL).The combined organic

goéution is washed with water
0. Z-CBLOROMETHYL-IMIDAZO[ 1,2-4]PYRIDINE-3-CARBOXYLIC ACID (4-METHYL-2-PHENYL-

PENTYL}-AMIDE

LI\
G

N Cl

10 This compound is prepared by reaction of 6-amino-pyridine-2-carboxylic acid {4-methyl-2-
phenyl-pentyl)-amide with 1,3-dichloroacetone essentially as described in Exampie 1M, step 4.
P. [5-(4-METHYL-2-PHENYL-PENTYLCARBAMOYL)-IMIDAZO[ 1 24 PYRIDIN-2-YL}-ACETIC ACID
ETHYL ESTER
H |
Oy N
@%
!\ —
N O
S N
15

This compound is prepared by reaction of 6-amino-pyridine-2-carboxviic acid {4-methyl-2-
phenyi-pentyl)-amide with 4-chloro-3-oxo-butyric acid ethyl ester essentially as described in Example
1M, step 4.
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(50 mL), and dried over Na2S0O4. Silica gel chromatography (TEA/EtOAc
2:100) gives the title compound. Step 2.
5-(4-methy1-2-phenvl-pentvicarbamovl)-imidazoil.2-alovrithne-2-carboxyl
ie acid ethyl ester 0 5This compound is prepared from
6-amino-pyridine-2-carboxylic acid (4-methy1-2-phenyl- pentyl)-amide
essentially as described in Example 1M, step 4. 0.
2-CHLOROMETHYL-INAID 0[1.2-A]PYRIDINE-5-CARBOXYLIC ACID

Q. MEHRTEPYHECRUR HEIN Y4 PHNTAMANANIM EY LZE NrYLOT hiss senpdumbis o] 1,2-

Arepared by:reaction:-ef 6-amino-pyridine-2-carboxylic acid (4-methy1-2- _
phenyl-pentyl)-amide with 1,3-dichloroacetone essentially as described in

Example 1M, step 4. P. H _
15-(4-METHYL-2-PItENYL-P - OYL)-1mIDAzoi 1
.2-APYRIDIN-2-YLEACETIC ACID ETHYL ESTER 0.zN

= NR
N OMs

A solution of 2-(2-hydroxy-ethyl)-imidazo{1.2-a}pyridine-5-carboxylic acid (adamantan-1-

3 ylmethyl)-amide (177 mg, 0.5 mmol), methanesulfonyl chloride (63 mg, 0.55 mmol) and TEA (101

mg, 1.0 mmot) in BCM (5 mlL.) is stirred at RT for 2 h. The reaction is quenched with NaHCO,, The

two layers are separated. The agueocus layer is extracted with DCM (2 » 3 mL). The combined

organic solution is washed with water (5 mL), and dried over Na,S0,. Silica gel chromatography
(MeOH/EtOAc 5:100) gives the title compound.

10 R 2-[2+((R)-3- AMINO-PYRROLIDIN-1-YL)-ETHYLJ-IMIDAZO[ |,2-4)PYRIDINE-3-CARBOXYLIC ACID

H
&?‘\@
NH,

A mixture of methanesulfonic acid 2-{5-[(adamantan-1-ylmethyl}-carbamoyl]-imidazo[ 1.2~

(ADAMANTAN-1 ~YLMETHYL)~AMIDE

alpyridin-2-yl}-ethyl ester (43 mg, 0.1 mmol), (R)-pyrrolidin-3-yl-carbamic acid rers-butyl ester (19
15 mg, 0.1 mmol) and Cs,CO; (49 mg, 0.2 mmol) in ACN is stirred under reflux overnight. PTLC
(EtOAC/TEA 100/2) gives the BOC -protected product, which is dissolved in EtOAc (2mL}) 4N
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>r" 0 0 15This compound is prepared by reaction of
6-amino-pyridine-2-carboxylic acid (4-methy1-2- phenyl-pentyl)-amide
with 4-chloro-3-oxo-butyric acid ethyl ester essentially as described in
Example IM. step 4. Q. METHANESULFONIC ACID 2-
(5-[(ADAMANTAN-I-YLMETHYL)-CARBAMOYLI-IMIDAZO[1,2-
/4)PYRIDN-2-YO-ETHYL ESTER OMs A solution of

chmmbydwgmyl)alm}dﬁag[& &@&@}fsiﬁﬂwé‘oﬁtﬁﬁtb@%y%‘sﬁﬂ%ﬂmde 0@R at RT for

4h- }éﬁ{@aqtgﬁ/l 0.5 mmol), methanesulfonyl ¢ (63 mg,
0.55 mmo L]@ iet oo PB mmol) in DCM (5 mL) is stirred at RT

S, éér 2h.The reactlon is quenched with NaHCO,. The two layers are
B G AR R RN S T BTSN H it NN SXC R DX YFIACID
(ADgSIBIAEd orgerTie 3ohationeis washed with water (5 mL), and dried over

Na2S04. Silica gel chromatography OH/EtOAC 5:100) gives the title
compound. 10R. 2- [24(R)-3-ArhNQg OLIDIN-1
-YLFETHYLPIMIDAZO[tap YRID -CARBOXYLIC ACID (
ADAMANTANS- | YLMETIT/ F;’AMIDE N \-N NH2

This compound is prepared essentially as described in Exampie IR,

T, 2-[2~(3-AMINO—PIPERIDH\I—1-YL)wETHYL}-IMIDAZO[1 +2-4IPYRIDINE-5-CARBOXYLIC ACID
(ADDAMANTAN-] “YLMETHYL }-AMIDE

This compound is prepared essentially as described in Exampie 1R.

U. 2-[2-(PIPERIDIN-4-YLAMINO)-ETHYL]-IMIDAZO[ 1 .2-A]PYRIDINE-5-CARBOXYLIC ACID

A
e N
7N
&KHC
N N NH

This compound is prepared essentially as described in Example 1R,

(ADAMANTAN-} ~YLMETHYL)}-AMIDE

V. 2-[2-(4-HYDROXY-PIPERIDIN-] ~YL)~ETHYL]-IMIDAZO[ 1,2-4]PYRIDINE-5-CARBOXYLIC ACID
(ADAMANTAN-1-YLMETHYL )-AMIDE

]
0-_N
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A mixture of methanesulfonic acid
2-{5-[(adamantan-I-ylmethyl)-carbamoyThimidazo[1.2- alpyridin-2-ylt-ethyl
ester (43 mg. 0.1 mind). (R)-pyrrolidin-3-yl-carbamic acid tert-butyl ester
(19 15mg. 0.1 mmol) and Cs2CO3 (49 mg, 0.2 mmol) in ACN is stirred
under reflux overnight. PTLC (EtOAC/TEA 100/2) gives the BOC -protected
product, which is dissolved in EtOAc (2 mL). 4 N HCI in dioxane (0.15 mL,

0 6 mrﬁﬁﬁu& aslde@dadhairoidtiond le@srg%ﬁmgzmmyrﬁéﬁ%ﬁ it T imidazo[1,2-
aipi Qi % oval of Ivent ves ﬂkr% éompo g{ . Iand Co.CO
%“4"2 R BRI A ERA BRI b T8y R ellsend Co:CO,
(49 e‘smé’@)md)@ A@hbs(ﬂm%@mﬁmomm@ﬁ%(ﬁmmgw 040/2) gives the title

compd¥d? 5 This compound is prepared essentially as described in Example
IR. T.242-(13-AMINO-PIPERIDIN- 1 -YL)-ETHYL)- IMIDAZO[ 1,2,4)P

W. \fﬁ? @%@M@%ﬁk@@%&%ﬁ ADAMANT '%‘I\LHD}YA "27( OMIRE B e oxviic
ssentially

\ 10This compound'is prepared es as
ACTH é%%?fﬁé‘%i’fm"’éxgrﬁﬁw) ANGDE
2[2-(PIPERIDIN-4-YLAMINO)-ETHY DAZO[ 1.2-AP
YRIDINE-5- CARBOXYLIC@\CI @@TAN- -YLMETHYL)-AMIDE

&%;@

A solution of 2-(2-hydroxy-ethyl}-imidazo[1.2-g]pyridine-5-carboxylic acid (adamantan-I-
yimethyl}-amide (150 mg, 6.42 mmol), phthalimide (62 mg, 0.42 mmol), PPh; (132 mg, 0.5 mmol) and
DIAD (101 mg, 0.5 mmol} in THF (10 mL) is stirred at RT for 4 k. The reaction mixture is

concentrated. The residue is purified by silica gel chromatography (hexanes/EtOAc 1:1) to give the
title compound.

X. 2-(2-AMINO-ETHYL)-IMIDAZO[ 1,2-4]PYRIDINE-5-CARBOXYLIC ACID (ADAMANTAN-1-YLMETHYL)-
AMIDE
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N NE1-( NH This compound is prepared essentially as described in
Example IR. 15V.
W§-12- 4-HgDROXV-PtPERumc-I-n)-ETHYLPINtinitzO[l.Z-A]PYRIDS!NE-I%Q%%
REO¥YIc ACID (ADAMANTAN-1-YLMETHYL)-AMIDE TN/926 ‘
A mixture of methanesulfonic aci y . .
ﬁ{sﬁﬂ%%wgm%fnt%ﬂ%i(-&irﬂ%Fy?’égﬁgﬁgﬁaiﬂi?ﬂﬁ%‘&a%ﬁ}}%ﬂ'é?}sg‘ﬁ%amz%%}ﬂl’eﬂm"s"
carbox g@terid Sadagadtah-irphot b apd fexii{fi petidind (hiehiger@. INPRMBE) @Adme, 0.42
mmol) SR8 3 (4290 GnBe2 BRI ACISCStiiGAMRCS I eHKX QYBHNIORLE T Gitte
(EtOAC/TEA 100/2) gives the title compound. 5W. 2424
COmPOYK. | 0X0-1.3-DIHYDRO-LSOINDOL-2-YL)-ETHYL]-IMIDAZOf
1,2-APYREDINE-5-CARBOXYLIC ACID
(ADAMANTAN-)-YLMETHYL)-AMIDE 0O A solution of
2-(2-hydroxy-ethyp-imidazo[1 2xa]psridine-5-carboxyl ¢ acid

(adama%yf‘;gam%mxlmmiﬂgggsé%m &é&@g&&%@ﬁ%@g (62 mg,

0.42 mimol), mg, U.5 mmol) an mg, 0.5 mmol)
ITHHEERpw Liissiiedat hdend br hhgineactineabuufiodSheteroaryl amide

derivat%l%ls‘] g (Entra?'gf%lp\%p f{er}?gég:g agg ;t%%%ﬁega@é L?s!!’,lﬁl?i lecprléga?éat}c? E?E’u% compounds.

exanes ) to give e compound. X.
2-(2-AMINO-ETHYL%-IMIDAZOP :2-APYRIDINE-5-CARBOXYLIC ACID
A. ETIXE BT EARALON T RIVE AR 5~ T8
AN O

NH
A mixture of 2.2 g of 2,6-diaminopyridine in 50 mL of EtOH is treated with 4.2 g of ethy] 3-

* bromopyruvate at RT. The resulting mixture is refluxed with stirring for 2 h. After removal of the

solvent in vacuo, the residue is treated with saturated sodium bicarboﬁate solution and extracted with
EtOAc. After drying over magnesium sulfate the solvent is removed in vacue. The residue is
chromatagraphed on silica gel with EtOAc as the eluent to afford the title compound after tritaration
with EtOAc.

B. ETHYL 5-[(ADAMANTAN-1-YLACETYLJAMING] IMIDAZO[1,2-A]PYRIDINE-2-CARBOXYLATE
=N O |
N N\/)_{O

NH
C

A mixture of 50 mg of ethyl (5-amino) imidazo{!,2-alpyridine-2-carboxylate and 1 mb of a

SN

0.3M solution of l-adamantylacetyl chloride in dichloroethane is heated at 80 °C for 16 h. The
mixture is poured into saturated sodium bicarbonate solution and the product is extracted with EtCAc.
After drying over magnesium sulfate the solvent is removed in vacwo. The residue is

chromatagraphed on silica gel to afford the title compound.
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A solution of
242-(1,3-dioxo-1,3-dihydro-isoindo1-2-y1)-ethyl[Hmidazo[1,2-a]pyridine-5-
cid (adamantan-I-ylmethyl)-amide (100 mg, 0.21 mmol% and

“@Hg% é%%ﬁ mg, 0.42 mmol) in EtOH is stirred under reflux Bor A reBpeese
C B EtQAc/MeOH/TEA 100/20/5 %ées the title compound. 5SEXAMPLE 2
I’%X}rﬁﬁééfs”‘Bf%ﬁTﬁ&n‘aF%%?é RN PIETS id BErPAtgeE)-3-
PHENYLPROE@e illustrates the synthesis of additional representative
heteroaryl amide derivatives of lprmula I, as well as certain intermediates

useful in the preparation of suchlicompounéds/ A. ETHYL 5-AMINO

IMIDAZOI1,2-A]PYRIDINE-2 R@ (WLATEE O 10NH2 A mixture of
2.2 g of 2,6-diaminopyridite.i __of EBtOH is treated with 4.2 g of ethyl
3- bromopyruvate at RT. Thg.résulti fixture is refluxed with stirring for 2

saturated sodium bicarbonatessolution and extracted with EtOAc. After

drying over magnesium sulfateghe solvent is removed in vacuo. The

residue is 150hromatagraphe(ﬂon silica gel with EtOAc as the eluent to

afford the title compound after trituration with EtOAc. A mixture of 50 mg of

ethyhiBtaming) rifidade{talpyridihgbXobrboxilatedand! Daipyofia-260/1}-acetic
acid e@y@h@@cﬂmmgo& lagamantyianehd.siloride z&ﬁk%ﬂﬁ%f?%@ﬂﬂﬁj@u@%ﬁ??l@ﬁ)

for 16 ure is_poured into saturated sodium hicarbona

mix .
onder QS SR e oot o SR LA EAGAEP AR chy QU ) e
and thmaynwuwsuﬁmé e solvenghis réheovedian vacuoncidik ne sithisois of saturated

ammoxﬁhf@@W,m%ge%ogu&%gﬁh@t%f@@\ the fitle ?%%QQMQm washed with brine,

dried over anhydrous mégnesium sulfate, filtered and concentrated. The residue is purified by silica

colemn chromatography to vield the title compound.

D. 2-(5-(( ADAMANTAN-1-YLMETHYL CYCLOHEX YLMETHYL)CARBAMOYL)H-IMIDAZO[ 1,2~
A]JPYRIDIN-2-YL)-3-PHENYLPRCGPANCIC ACID

O
The title compound is prepared from ethyl 2-(5-((adamantan-1-ylmethyl)H-imidazo[ 1,2-

a]pyridin-2-yl)-3-phenylpropanoate essentially as described in preparation J of Example 1.
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C. ETHYL 2-(5-((
ADAMANTAN-1-YLMETHYL)CARBAMOYL)H-IMIDAZO[1,2-A)PYRIDIN-2
W%E@{é’ NYLPROPANOATE A mixture of o
(?amantan 1- yImethyI) carbamoylklmldazo[l 2- alpyrldlﬁcglyff T

| ester. (442 mg I and benz bromlde 171 mg, 1 mmol)
e T e e T G F A ol & COeet 5598 R Giution o
(ADAWQ%MNLMW@IMMG mL, 1M in THE) added and the mixture is

stirred over night. The reaction i enched by addition of saturated
a hloride, and the pr@@uc tracted with EtOAC. 'I}f\!he S

3 e washedwith hékﬂ&j}d”e er anh S méghsgium st te, filt
&gl ncentrated—“"l-'“h‘ewremd rified by sifica-tOcotump-- N
yaphy to yield the Qe D 2454( M>*\
ADAM@NTAN 1 YLMETHYL
CYCLOHEXYLMETHYL)CARBAM YL)H-IMIDA10[1,2- 3
A]PYRIDIN-2-YL)-3-PHENYLPRORANOIC ACID 0 OH The title

compound is prepared from ethyl 2 (5 amantan-
1-ylmethyl)H-imidazof 1,2- 1galpy )-3-phenylpropanoate

essentially as described in pre aratlon 1 of Example I. WO

242-(1H-TETRAZOL-5-YO-ETH E MI A I!ﬂ 2-AIPYRIDINE-5-CARBO
XYLIC ACID (ADAMANTAN-1- YLI\/IETHYL)-EN{)’IIDE STEP 1.

2-(2-Cyano-ethyl)- "clazo[1,2- a]pyrldlne -5-carboxylic acid
STEP (addarremetyinisispedrhideys@e-feathogyhic acid (adamantan- Lylmethyl}anude

(2)
H
- N/\\}_\_
XN CN
Method A:

A mixture of methanesuifonic acid 2-{5-[(adamantan-1-ylmethyl)-carbamoyl]-imidazo[ 1,2-
alpyridin-2-yl}-ethyl ester (£) (2.74 g, 6.35 mmol) and sodium cyanide (0.373 g, 7.62 mmol)} in
DMSO (30 mL) is stirred at 90 °C for 3 b, then cooled to RT. The mixture is poured into water (90
mL). The agueous phase is extracted DCM (3 x 30 inL}. The combined organic phase is washed with

1 N NaOH and brine, and dried over N2,50,. Removal of solvent gives the title compound.

Method B:

Fo a solution of acetonitrile (1.64 g, 40 mmol) in THF (80 mL) is added n-BulLi (16 mL, 40
mmol, 2.5 M) in hexanes at - 78 to - 70 °C over 20 min. The mixture is stirred at — 78 °C for 30 min.
A solution of Z-chloromethyl-imidazo[1,2-¢lpyridine-S-carboxylic acid (adarﬁantan-i-yimethyl)u
amide (3) (3.58 g, 10 mmol) in THF (20 mL) is added below -70 °C. The mixture is sfirred at—78°C
for 1.5 h, and quenched with NH,CI (20 mL) at ~ 78 °C. The temperature is raised to RT, and the two
layers are separated. The aqueous phase is extracted with EtOAc (30 mL). The combined organic
phase is washed with brine, and dried over Na,S0Q, Removal of solvent gives a residue which is
purified by column chromatography (gradient from hexanes/EtOAC/TEA 50/50/1 to EtQAc/TEA
100/1) to afford the title compound.
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A mixture of methanesulfonic acid
2-(5-Radamantan-1-ylmethyl)-carbamoyll-imidazol1,2- alpyridin-2-yli -ethyl
éterR%g 2.74 g, 6.35 mmol) and sodium cyanide (0.373 g, 7.62 rnmol) in
0 mL) is stirred at 90 C for 3 h, then cooled to R¥CTRE2007/024396
S mixture is poured into water 590 mL). The aqueous phase is extracted
P BeMABH 0O bsthsineidareinne padiads waktradavithidl Mia@kn-1-
yimetigridabiitkegdnnd dried over Na2504. Removal of solvent gives the title
compound. Method B: To a solution o etonitrile (1.64 g, 40 mmol) in
THE (80 mL) is added n-BuLi g6 L4F 15 mmol, 2.5 M) in hexanes at
-78 to - 70C over 20 min. mixture-tsstirred at - 78 C for 30 min. A
solution of 2-chloromethyl-i [1,2-cdpyridine-5-carboxylic acid
(adamantanThylmethyl)- amid f%f?;@d%a p1Q mmol) in THE (20 mL) is
added below -70 C. The mixtdre 1§ stirréd'at 478 C for 1.5 h, and
guenched with N1-14C1 (20 mL) at -78 C. the temperature is raised to
RTo andhHag Avgr I@y@fsn%rr%gﬁ%r e 1@?4 equRPhRR %'S % ?icgi?ﬁn%dded

with EtQAc (30 mL). The combined organic 20 phase is wa

zidote e VPR a0 B amrelhit Palorag Ve givias Wéerelweswm@rﬁarsﬁ min. A
solutiopy mﬁeﬂ@w@m@ﬁhm@gn&pﬁw&g{i@&ﬂlbﬂ% hexanesEOne, 1EfnetnyD)-
A t t t title campoyn
deggfo?io%g?‘gg%%ﬁéﬁgg‘z%%%% ;% a&ﬁ gdeé o 81 %aH( overy\ég min at the same
temperstugo THPtFasorE et érer%ﬁﬁrﬁraﬁem%a [y Fivirmssh cBhbeseglioraisicholed to
0 °C, {mtlgmasuhtanwlidy BriétHyl)-arniden(d),o ph&éEQsaaﬁjﬁBﬂD@ et ’I‘he two layers are
sepurslSMATEII 4 14 0k B SIAMON. IIOMENE I° B0 e cropatise

azidotrimethylsilane (0.95 g, 8.28 mmaol) the res

is drre(ilsogefr?@as §ﬁ{mva o mhgaps the tile compound.
2-(2-cyano-ethyl)-imidazo[1,2-a]pyridine-5-carboxylic acid (adamantan-1
-ylmethyl)- amide (2) (1 g, 2.76 mmol) in toluene (20 mL) is added to the
flask over 20 min at the same temperature. The mixture is warmed to RT,
then heated to 80 C overnight. The reaction is cooled to 0 C, and
quenched with 6 N HCI. The aguegys phase is adjusted to pH 4-5. The
two Iayers are 10separated and the aq eous phase |sextracted with

Rﬁmoﬁ%ﬁ&éo Yl%magel,yegaéhgyﬂ 2O % r%%or%%(é%gls_e%gwe heteroaryl amide

derivatives of Formula [, as well as certain intermediates useful in the preparation of such compounds.

A. IMIDAZO[1,2-AJPYRIMIDINE-5-CARBOX YLIC ACID (ADAMANTAN- 1-YLMETHYL)-AMIDE

Step 1. 5-Chloro-imidazof1,2-alpyrimidine

i) TsOH <
O O
N, Ho S0 ~ ii)KCO
q ‘7’ 2o Y —n 3, )j
NH O 0 jii. POCFa

2

In a round bottom flask, 2-aminoimidazole sulfate {0.264g, 1.0 mmol) is added to ethyl 3,3-
dimethoxypropionate (0.296 g, 2.0 mmol). Piperidine (5 pL) and EiOH (5 mL) are then added and
the flask is heated to reflux overnight. At RT, p-toluenesulfonic acid monohydrate (15 mg) is added
and the reaction is returned to reflux for 6 h. At RT, freshly powdered K,CO, (0.415g, 3.0 mmol) is
added and the reaction is heated 10 reflux overnight. The reaction is then concentrated to dryness and
the residue is triturated with CHCl, (10 L) and again concentrated to dryness. The residue is treated
with POCl; (2.0 mL, 21.5 mmol) and heated to 90 °C for 1.5 h, and then to 115 °C for 1 h. At RT, the
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15Synthesis of Additional Representative Heteroarvl Amide Derivatives
This Example illustrates the synthesis of additional representative
‘Qgtze}l}o%r I_gmide derivatives of Formula 1, as well as certain intermediates
USetUF IR thE preparation of such compounds. A, PCT/US2007/024396
IMIDAZ0[1,2-A1PYRIMIDINE-5-CARBOXYLIC ACID
reaction i ARRANIFAN -t FYRAEST pie () eA NI Stép CHECG it ovirshicta gl NaHCO, (sat.)
folloveatpyisimidimael or s boMidnNHE ELS QMO HNUP A oRAG R4 10 I ness.

LOUP om flagk, 2-aminoimidawle sulfate (0.264g, 1.0 mmol) is
e S S0, 8 vl Bk, '
NMR @9 MHmE RO ATt PRy Rey dddett il fhesitaditis iBatat (0, leds, 1 1),
7.57 (averiightizAddR T p-totugnesulfonic acid monohydrate (15 mg) is added
and the reaction is returned to reflux for 6 h. At RT, freshly powdered
K hodyzo{d. 24 ByriRi0imiholltiex 26 adtled:and:ihe reaetion-isdheated to
reflux overnight. The reaction is then cgraeentrated to dryness and the
residue is triturated with CHCI3 (19 niL) aptl again concentrated to
dryness. The residue is trea fih P mJ (2.0 mL, 21.5 nunol) and
heated to 90C for 1.5 h, and then to 115 C for 1 h. At RT, the reaction is
concentrated to dryness, and#the solved in CH2CI2 and washed with
NaHCO3 (sat.) followed by bkine organic solution is dried over
Na2S04, filtered and concentrdted t0 dryness. The residue is purified via

silicagdlashrisinatadraphydasifiy P Attdiatfoel 2 he il e compouRd N 15 3 me,

Step

007 MM@,(&Q@AM#@.&P&@%MM%&WP(é‘.’é@%ﬁﬁ;%é‘;&%%é}%f%&gﬁ?'%{é DMF

H), 7.70(d,.J = 0.8, 1 H), 57.57 (bs, 1 H), 6.92
(300 “it% |%‘F§§%Egif%9§r%ﬁ?‘r%i&ﬂé§§1&%ow Chs e plsd R aiEon aPA s dmnide °C
overnightN At RTjihg 11 irawmrosiatjtB M40 G vhidlazal) R-aliBommidine 429, 208G upper

rgani® AE&MMARAER (GNILS- 38 ato a) 30@1 0.003 . .
e DPPE ﬁgs.a(x%g% T b s
%z&sm eI Hiolen alhd e idedanahBE ey bandriben at 100

°C for padditiar DD Thowrantigght cdtRifatheviayis treateawithui 3 W ai%reated

with adifdrdidiPERAG IR RRRLDE WRREE Y BAN iﬁrl%‘lﬁe‘rﬁép{i'ﬂ%‘?&/‘éﬂaz\cr@, 200

strong, cat xcha hromatography.. The base-éluted solution1s
. s U AT AR IE PR (D22 Bnd ke 040

mmol) of IR TepsHam s apdetheniertiBR@ fod simiadditiBmabd thh. TREOBATEDD.BmL) and i-

ProAceoncenftateddo dnmesspRdekastisam of pitiegenand teated Sjlaﬁqéy%s@ The -

resicmeaigarupn Eet \ril.-lgqf(r:net 3(:I minte h d}gochjoride 8.1 mg, 0.040 mmo
(10%@ ?\TV) R N,azé pi ?‘é_"ﬁ aphy using EtOAc foliowed by TEA / MeOH / EtOAc
(2.5:2. 598 Hko¥6r1) Sediifeet el it S-efitppeing - H AR 20 R C DKt £Q.20NHAEN), 1.64

(m, 3 (3007almQ04) muongh). sTine seaeion.is sealgdundgr nitro ken
p sads nd iPr%a,\g?i (0.5 rﬁI:r)mafeﬂgd éné?,lggg% {Ee&s’ :

: 1 for 1 h. M,
o 7'9%{%3-&%% ’Iqé!;é(r%?é’ rie%ﬁb%]ég( ridcbhddtrated to dryness. The residue

is purified via silica gel chromatography using EtOAc followed by TEA /

B. ADMﬁQQAé EEOP@I%ENTATIVE HETEROARYL AMIDE DERIVATIVES

Using routine modifications, the starting materials may be varied and additional steps
employed to produce other compounds provided herein. Compounds listed in Table I are prepared
using certain sech methods. Briefly, the compounds in Table I are synthesized by DMC (2 eq)
coupling of carboxylic acid (1.2 eq) and amine (1.0 eq):

O O

)L R2. -F3 /[L Ra

RI7TOH A1
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20 (2.5:2.5:95 % WyK) to afford the title compound. 'H MAR (400 MHz,
CDCI3) 1.59 (m, 6 H), 1.64 (m, 3 H), 1.72 (m, 3 H), 1.99(m, 3 H), 3.18 (d,
6.4 2H) 7.68(d, J=1.2,1H),7.83(d,J=6.8 1H),7.99 (d, J= 1.6, 1
"iﬁzgﬂﬁlﬁ(fbs 1H), 858 (d, J = 6.8, 1 H). B. ADDITIONAL  PCT/US2007/624396
REPRESENTATIVE HEI EROARYL AMIDE DERIVATIVES 25Using

roltfrfERo Mo riuarre Sy wbted Gy BM¢aRdd A via
along stgpBMMPIGYLYite pOdUte diheteempbL AdS m@mﬁaqmemm toluene 0 10 mL)

are adg&wggﬁg%%%QHQcE%@lﬂ ?orei@ r{;p%%q ”39 51%’ s%%] N?g& ex? acte 1th 1N

Briefly e com ounds in Table I'are synthesize eq coup Ing
aOHo?Qc%l 55471 % 8- hnd Wt@f@@a)ia@e@m FWMR@ Rl cREeRmted fo
drynesthe mhmnes(&ha M iputakaeneia 0sb0dmpnaand:acieli(e. 2 MoiRaBMALP . LRML) with

QS%NQWQ)%Q&Q%; ﬂ%%%g%t@\gogug (0.2 M in ACN, freshly prepared; 0.2

mL) and M In toluene; m. are added to a vial and .
inCUBRESIER RT Sl eNCIThe remctioh fkteies fastienEsratsroeiowips Honpribed
in ExaNald k(8.3 nitrpantEtQAC Q.50 hndhe1pRer IgaaisiayRlsithiEMRYERkd w0

provid@rﬁdjﬁ%nﬁg&é@éqq Eﬂe fluorescence response of cells exposed to 80 pM of (2'(3Y-0-(4-
benzoyl-benzoyl)adenosine 5'-triphosephate is 2 micromolar or less).

Mass spectroscopy data in Table I is Electrospray MS, obtained in positive ion mode using a
Micromass Time-of-Flight LCT (Waters Corp.; Milford, MA), equipped with a Waters 600 pump
(Waters Corp.; Milford, MA), Waters 996 photodiode array detector (Waters Corp.; Milford, MA),
and a Gilson 215 autosampler {Gilson, Inc.; Middleton, WI), MassLynx™ (Waters Corp.; Milford,
MA) version 4.0 software with OpenLynx Global Server™, OpenLynx™ and AutoLynx™ processing
is used for data collection and analysis. MS conditions are as 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 s;::an time of .22 seconds and an interscan delay of 0.05 seconds. }

Sample volume of 1 microliter is injected onto a 50x4.6mm Chromolith SpeedROD RP-18¢
column (Merck KGaA, Darmstadt, Germany), angd eluted using a 2-phase linear gradient at a flow rate
of 6 ml/min. Sample is detected using total absorbance count over the 220-340nm UV range. The
elution conditions are: Mobile Phase A - 95% water, 5% MeOH with 0.05% TFA; Mobile Phase B -
5% water, 95% MeOH with 0.025% TFA. The following gradient is used: 0-0.5 min 10-100%E,
hold at 100%B to 1.2 min, return to 10%3B at 1.21 min. Inject to inject cycle is 2.15 min. _

Mass Speciroscopy data is provided as (M+1) in the column headed "MS." The retention
time, in minutes, is provided in the column headed Ry. It will be apparent that, both within Table I

N
and elsewhere herein, an amine designated N is the same as {‘\i

Table I

Representative Heteroaryl Amides

Compound Name MS Rr Iy

N/—*\N N-(adamantan-1-
NS yimethyl}imidazo[1,2- )
ajpyridine-5- 31020 t.22

carboxamide
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5dryness.The residue is purified via solid phase extraction
chromatography eluting with 25%MeOFUEtOAc (4.0 rriL) to afford the title
PR J%% . Inthe column of Table I labeled "1050," a "s" indicates
thaf the 10 determined as described in Example 4A is 2 mﬁ%fﬁ%?ﬁ?"&zw%

2 _ { dhpositive |¢mm®d@anbsm@|anM| NAss .
Time-of-Fight-L CT\\We a’ orp.; Milférer{ Verglpetglingged W%T Watsts
600 pump Watl rs "«[i"o , MA)* Sipstxieo06 photodiode array
detector (Waters Corp.; Milford, MA) and a Gilson 215 autosampler
(Gilson, Iac.; Middl on, WI). MassLynxml (Waters Corp.; Milford, 15 MA)

i |th OpenLynx GL&) | Serverfm OpenLynx TM and
'gsskig is used for dat (_?3 and analysis. MS
3

ows capillary volt@lg@.,:m émmgg&e vakiage =39V, .
desdlvagion and source temperature =350&jaidnk20C, respectively; mass

81-750 with a scan time of 0 2&P¥&&Als and an interscan delaY
S. Sample volume of 1 microliter is injected onto a

4 wate MeOH with 0.05% TFA; MOBW@PH@@@WEMW § O95‘V eOH,
with ¥:025%,FFA. The following gradlé? £95 Bder@ins min 10- 1 00%%
hold at 100%13 to 1.2 min, return to 162% at 1.21 min. Inject to |nject
cycle is 2.15¢m, 25Mass spectroscopy data is provided as (MA-1) in the
column headed "M%." The retention time, in minutes, is provided in the
columngheaded RT. It will be apparent that, both within Table and

elsewhgre her n amine designated N is the same as H Table
eb‘r sentativ, roaryl Amides CompoundNameR1 JC 0O

mant N ylmethyl)imidazid{temantan-1-
\ / yimethyl}-2-(piperazin- -
3 N i-ylmethyf)imidazof4,2- 408.24 117 *
alpyriding-5-
(_N cathoxamide
)

~ N
i 4 N-(adamantan-1-

yimethyl)-2-(2-

é !\\! / hydroxyethyl)imidazoft 354.21 1.22 -
J2-alpyridine-5-
carboxamide

OH
z 5-{{adamantan-1-
O ~ yimethyl)-carbamovl}-6-
7 chloro-imidazo[1,2- 416,14 1.37 *
Cl Za o a]pyridinevz-carboxyiic
M CH, acid ethyl ester
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310.201.22 alpyridine-5- carboxamide Compqur_]dNameMSRT Ica O
5-N-(adamantan-1- ylmethyl)--(2- hydroxyethyl)imidazo[1 397.201.27

‘szgl}%ridine-z,& dicarboxamide 5-N-(adamantan-1- ylmethy1)--(2-
ydro

{%’fﬂ% methylimidazo[1,2- a]pyridine-2,5- dicarboxa®id&s2067/024396

411211.26

Compound
0

oy N
‘N
8 15/

| P
) /\@

10 /
x m’\éa

I N

TR W

at
N CH

70

Name MS

5-N-{adamantan-1-
vimathyd)e-{2-
hydroxyethyi)imidazo[1 397.20
2-ajpyriding-2,5-
dicarboxamida

5-N-(adamantan-1-
ylmethyl}--(2-
hydroxyethyl)--
methylimidazo[t,2-
alpyridine-2,5-
dicarboxamide

41121

5-N-{adamantan-1- -
yimethyl)--{2-
aminoethyljimidazof1,2 386.22
-a]pyridine-2,5-

dicarboxamide

5-N-(adamantan-1-
yimethyl}--{2-
{dimethylamino)ethyl]i  424.25
midazof1,2-a]pyridine-

2, 5-dicarboxamide )

N-(adamantan-1-

yimethyl)-2-
[{isobutylamino)methyl] 395.27
imidazo[1,2-aJpyridine-
5-carboxamide

Ry ICy
127 ¢
126~
122 -
122 -
125  *
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17

i8

5-N-(adamantan-1- ylmethyl)--(2- aminoethyl)imidazo[1,2 396.221.22

-a]pyridine-2,5- dicarboxam ide 5-N-(ada mantan-1- ylmethyl)-42-

imethylam ino)ethyl]i424.251.22 midazo[1,2-a]pyridine-
‘%, 288K amide N-(adamantan-1- ylmethyl)-2- [(isobutylaf{fishsrstinil4396

395.271.25 imidazo[1,2-a]pyridine- 5-carboxamide N-(adamantan-1-
2-([4-(2- hydroxyethyl)piperaliiue

71

N-(adamantan-1-
yimethyi}-2-{[4-(2-
hydroxyethyl)piperazin-
1=

viimethyllimidazo[1,2-
alpyridine-5-
carboxamide

5-N-{adamantan-1i-
ylmethyt)--
methylimidazo[1,2-
ajpyridine-2,5-
dicarboxamide

ethyl 5-[{adamantan-1-
yimethylcarbamoyl]-3-
chioroimidazol1,2-
alpyridine-2-
carboxylate

{5-{ladamantan-1-
vimethylicarbamoyilimi
dazo[1,2-a]pyridin-2-
yijacetic acid

N-(adamantan-1-
vimethyl)-2-[2-
{ethytamino)-2-
oxoethyllimidazof1,2-
alpyridine-5-
carboxamide

N-(adamantan-1-
yimethyi)-2-12-
{isobutylamino)-2-
oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

MS Ry ICy
45226 1.7 *
367.20 1.28 *
416.14 1.34 *
368.16 1.23 *
385.22 1.2 *
42324 1.28 *
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ylimethyl)imidazo[1,2- alpyridine-5- carboxamide WO 2008/066789
CompoundName N-(adamantan-1- ylmethyl)-2-(2-([2-

p

ethylamino)-2- oxoethyl]am ino0)-2-452.221.22 N-CH3
midazo[1,2-

=

N

2 N\‘/}_%N\
\._..._.\

Q

H,C

72

Name

N-{(adamantan-1-
yimethyl}-2-(2-{{2-
(dimethylamino)ethylla
mino}-2-
oxosthyllimidazeft,2-
ajpyridine-5-
carboxamide

N-(adamantan-t-
vimethyl)-2-(2-{[2-
{dimethylarmino)-2-
oxoethylfjamine}-2-
oxosthylYimidazo[1,2-
alpyridine-5-
carboxamide

N-(adamantan-1-

ylmethyl}-2-[2-({24(2-

methoxysthyl){methylla
mino}-2-
oxoethyljamino)-2-
oxoethyllimidazof1,2-
alpyridine-5-
carboxamide

N-{adamantan-1-
yimethyly-2-{2-{{2-
morpholin-4-yi-2-
oxoethyhamino]-2-
oxoethyllimidazof1,2-
ajpyridine-&-
carboxamide

N-{adamantan-1-
yimethyl)-2-{2-[{3-
amino-3-
oxopropyl)amino}-2-
oxoethyllimidazaf1,2-
ajpyridineg-5-
carboxamide

N-(adamantan-1-
yimethyl)-2-{2-{(2-
amino-2-
oxoethylyamino}-2-

-oxoethyllimidazof1,2-

alpyridine-5-
carboxamide

N-(adamantan-1-
vimethyi)-2-{2-[(2-
amino-1-methyl-2-
oxoethyl)amino]-2-
oxoethyllimidazo[1,2-
ajpyridine-5-
carboxamide

v&‘j}imeth lamino)ethyl]a 190'mino}-2- oxoethypim idazo[1,2-
7AIEVHHe-5- carboxamide  N-(adamantan-1- yimethyO-BGBXE20( 396

MS R ICy
452,22  1.2¢ *
496,21 1.21
423,23  1.28 *
438.20 1.2 ¥
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3

1-13Ca]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-[2-((2-[(2-
methoxyethyl)(methypa mino]-2- oxoethyl}amino)-2- oxoethyl]imidazo[1,2-
"Y% ine-5- carboxamide N-(adamantan-1- ylmethyl)-2-(2-[(2-
o%ﬁﬁ’(‘fﬁﬁ@ _y1-2- oxoethyl)amino]-2- oxoethyllimidazo[1,2- EfpA/HORAE824396
carboxamide N-(adamantan-1- ylmethyl)-2-{2-[(3- amino-3-

N- (adama i

OH

=,
O

7\
ik
j
b
-5
e

¥ Chiral

7\
3
NP
=
719
2

73

hydroxyathyl)aminol-2-
oxoethylimidazo[{,2-
alpyriding-5-
carboxarnide

N-(adamantan-1-
vimethyl)-2-{2-{(3-
hydroxypropyl)aming]-

2-oxoethyljimidazo[1,2-

alpyriding-5-
carboxamide

N-(adamartan-~1-
vimethyij-2-(2-{{(2R})-2-
hydroxypropyllamino}-

2-oxoethyl)imidazof1,2-

ajpyridine-5-
carboxamide

N-(adamantan-1-
yimethyl)-2-(2-{[(23)-2-
hydroxypropyijamino}-

Z-oxoethyljimidazo[1,2-

alpyridine-5-
carboxamide

N-(adamantan-1-
yimethyl}-2-{2-[(2-
hydroxybutyt)amino}-2-
oxoethyllimidazo[1,2-
ajpyridine-5-
carboxamide

N-(adamantan-1-
yimethyl}-2-{2-[(3-
hydroxybutylamino}-2-
oxoethyl}limidazo[1,2-
glpyridine-5-
carboxamide

411.21

425,22

425.23

425,22

43822

395,22

I)amlno] -2- oxoethyllimidazoMNage alpyrid ine-5- cafddxam Rie

1-M/Imethyl)-2-(2-[(2- amino-2-

23,231.26 .oxoethyllymidasall2- a]pyridine-5-
H.n\-it\ylmetrer)emm»:{(@-{mmino-1-methy1-2-

1.21

1.21

1.22

121

1.24

i.22

s



32

33

34

35

36

37

oxoethyhamino]-2-438.201.2 oxoethyllimidazo[1,2- alpyridine-5-
carboxamide PCT/U52007/024396 MS RT|SQ 453.24 1.25 425.22

W RRRAD

Compound
N Chiral

2 S
N NMN, ,
0 o
i85

.
Or

//N

\N\)‘}-N o
H,

o B

~ /N
O~
. o O—CH,
N
O
0 Q
N0 CH,

N
gﬂ/ O
o

OH

o~ /N

- N\MN/CHS
G

o

74

Name

N-{adamantan-1-
yimethyl}-2-(2-{{{(1R)-1-
{hydroaymethyl)-2-
mathylpropyllaming}-2-
oxoethyllimidazol1,2-
ajpyridine-5-
carboxamide

N-{adamantan-1-
yimethyl)-2-{2-}(2-
hydroxypropyhaminc}-
2-gxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

N-{adamantan-i-
yimethyi}-2-{2-[4-
{methoxymethylipiperid
in-1-yl}-2-
oxoethyilimidazo[1,2-
a)pyridine-5- '
carboxamide

N-{(adamantan-1-
yimethyl}-2-{2.[4-{2-
methoxyethyhpiperidin-
1-yl}-2-
oxoethyilimidazof1,2-.
ajpyridine-5-
carboxamide

N-(adamantan-1-
yimethyl}-2-{2-(4-
methylpiperazin-1-yi)-
2-oxoethyllimidazol1,2-
a|pyridine-5-
carboxamide

N-{adamantan-1-
ylmethyl)-2-{2-
[methyi{tetrahydrofuran
-3-yl)amino}-2-
oxcethyllimidazo[1,2-
alpyriding-5-
carboxamide

PCT/USZ007/624396

MS Rr ICy
45324 1.25 *
42822  1.22 *
478.24 1.26 *
483,25 1.27 *
451,22 1.23 *



38

39

40

41

42

43

1.26 493.25 1.27 N-(adamantan-1 - N/ \N-cmylmethyl)-242-(4-\ /3

methylpiperazin-1-y1)- 2-oxoethyllimidazo[1,2- a]pyridine-5- carboxamide

789

‘bl-( Q&%mantan-l- ylmethy0-2-{2- [methyl(tetrahydrofuran
-I:Qy AMinol2-451.221.23 oxoethygimidazo[1l ,2- a]pyridine-

carboxamide
Compound

75

Name MS

N-(adamantan-1-
ylmethyl)-2-(2-f[2-
{dimethylamine)ethvi){
methyl)aming}-2-
exoathyl)imidazo(1,2-
ajpyridine-5-
carboxamide

N-{(adamantan-1-
vimethyl)-2-{2-
[methyi(1-
methvipyrrolidin-3-
yllaming]-2-
oxoethyllimidazoft,2-
alpyridine-&-
carboxamide

560.73

N-{adamantan-1-
yvimethyl)-2-{2-{3-
(dimethylaming)pyrrolid
in-1-yi}-2-
oxoethyl}imidazo[t,2-
alpyridine-5-
carboxamide

N-{adamantan-1-
vimethyl)-2-[2-[4-(2-
methoxyethyl)piperazin

~1-yl}-2- 494.24
oxoethyllimidazo[1,2-
ajpyridine-5-

carboxamide

N-(adamantan-1-
yimethyl)-2-[2-{4-
methoxypiperidin-1-yl)-
2-oxoethyllimidazof1,2-
alpyridine-5-
carboxamide

465.23

N-{adamantan-1-
yimethyl)-2-{2-[4-
{methylsulionyl)piperidi
n-1-ylj-2- 513.17
oxoethyl}imidazo[1,2-
ajpyridine-5-

carboxamide

BLT/US2007/6243%6

Ry ICwn
14 ¢
117

i.24 *
129



45

46

47

48

49

WO 2008/066789PCT/US2007/024396 Compound NameM_SRT ICE)
N-(adamantan-1- ylmethyl)-2-(2-[4- (methylsolfonyl)piperaz in-1-yl]-2-
oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide 514.171.21
N EHEHHEAN-1- yimethyl)-242- (methyl [2- N-S=0 .CH,Umethnywiyﬁouwoms%
onyl)amino] ethyl}amino)-2-502.181.21 oxoethyl]imidazo[1,2-

OSAMIKe-5- carboxamide

2NN
NP
e}
o

O
N/ v

S —CH,

/1

0—CH,

76

Name

N-(adamantan-1-
yimethyl)-2-{2-[4-
(methylsulfonyDpiperaz
e -yl]-2.-
oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

514,17

N-(adamantan-1-
yimethwi)-2-[2-
{methyl{2-
[{methylsulfonyl)amine]
ethwllamino}-2- 502.18
oxoethyllimidazo[1,2-
alpyriding-5-

carboxamide

N-(adamantan-1-
ylmethyl}-2-[2-ox0-2-(3-
oxopiperazin-i-
yijethyifimidazo[1,2-
ajpyridine-5-
carboxamide

450.20

N-{adamantan-1-
ylmethyl)-2-{2-(3-
methoxypiperidin-1-vi)-
2-oxoethyllimidazol1,2-
alpyridine-5-
carboxamide

465.23

N-(adamantan-1-
yimethyl}-2-[2-(4-
morphotin-4-yipiperidin-
fuyl)-2-
oxoethyllimidazof1,2-
alpyriding-5-
carboxamide

520.24

N-(adamantan-1-
vimethyl)-2-[2-(4-
carbamoylpiperidin-1-
yi)-2-
oxoethyllimidazo[i,2-
alpyridine-5-
carboxamide

368.17

Ry ICy
12t
121
121
125
1.17

12



N-(adamantan-1- ylmethyl)-212-o0x0-2-(3- oxopiperazin-1-
yDethyllimidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
wigiRydd=¢;5(2-(3- methoxypiperidin-1-yl)- 2-oxoethyllimidaz E]i -
a]pyridine-5- carboxamide N-(adamanta n-1-\ ylmethyl)-%-'5(2-({52;00m"“"396
@or@holig-&ylpiperid in- 1-yl)-2-520.24 oxoethyllimidazo[1,2- a]pyridine-5-
Thoxamide N-(adamaq{gn-l- ylm -2-[2-(4- carbam piperﬁ;’ﬁn-lig@
yl)-2- oxoethyl]imidazol[1,2- idine-5- carboxamide N-(adamantan-1-
. . N-{adamantan-1-
rba piperidin-} 2 ethyl)-2[2-(3-
N carbamovipiperidin-1-
) yi)-g- 47821 122 -
NT O oxoethyllimidazoft,2-

alpyridine-5-
carboxamide

N-(adamantan-1-
o N S yimethyl)-2-{2-](2-
_ hydroxyethyl)(methyl)a
o mino)-2- 425.21  1.21 *

N o oxoethyl}imidazo[1,2-
alpyriding-5-
" carboxamide
e MN-(adamaman-1i-
SN \,}H} JLH, yimethyl}-2-{2-{(3-
N hydroxypropyl}{methyi)
o \-"-\_OH amino]-2- 367.17  1.2%

No D oxaethyilimidazo[1,2-
ajpyridine-5-
_ carboxamide

OH

22N =N
s N \/)‘) é N-(adamantan-1-
N yimethyl}-2-{2-(3-
‘ hydroxypiperidin-1-yl}-
o 2-oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide
= /N ’
& M N-(adamantan-1-
X NO_.OH yimethyl)-2-[2-(4-
hydroxypiperidin-1-yi)-
0 : 2-oxosthyllimidazol1,2-
alpyridine-5-
carboxamide
-~ /N
N J} N-(adarmantan-1-
N<>-0H yimethyl)-2-[2-(3-

o) hydroxyazetidin-1-yi)-2-

0 oxpethyllimidazof1,2-
ajpyridine-5-
carboxamide

451,21 1.22 *

451.21 1.22 *

423217 124 *

77



57

58

59

60

61

oxoethyllimidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-

ylmethyl)-2-(2-[(2- hydroxyethyl)(methyl)a mino]-2-

OHoxoeth

Wﬁ’i@fﬁfﬂ 5%5?2-[(3- hydroxypropyl)(methyl) amino]-2-
OHoxoethyl)imidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
-2-[2-(3- hydroxypiperidin-1-yfpuR-oxoethyllimidazd{li2- R:  ICs

alpyridine5

b )- . &£-0X

[}imidazo[1,2- alpyridine-5- carboxamide N-(adamantan-1-

PCT/US2007/9243%6

prboxamide N-(adamarigadamdoidytmethyl)-212-(4-

Ryllimidieepy/P2-5#21 a]pyridine-5-

78

iperidi
oxoethyliimidazolt,2-
alpyriding-5-
carboxamide

N-{adamantan-i-
yimethyl)-2-{2-[{2-
hydroxy-2-
methylpropyh{methyl}a
minol-2-
axoethyilimidazo[1,2-
alpyridine-5-
carboxamide

N-{adamantan-1-
yimethyl)-2-{2-[{3-
hydroxy-3-
methylbuty{methyl)am
inol-2-
oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

N-{adamanian-i-
yimethyi)-2-{2-[(4-
hydroxy-4- .
methyipentyl)(methyl)a
mino}-2-
oxoethyllimidazol[1,2-
ajpyriding-5-
carboxamide

N-{adamantan-1-
vimethyl)-2-[2-(3-
hydroxy-3-
methylpyrrolidin-1-yl)-
Z-oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

{5-[(Adamantan-1-
yimethyl}-carbamoyl]-3-
chloro-imidazo[1,2-
alpyridin-2-yl}-acetic
acid ethyl ester

453.22

487,22

481.23

451,19

430,15

aman-toymet LS s hydjovagetgin 1 y)-2-

1.24 *
t.25 ¢
1.25 *
1.23 *
1.34 *



423.21 oxoethyllimidazo[1,2- a]pyridine-5- carboxamide WO
2008/066789PCT/US2007/024396 CompoundNameMSRT nip OChiral

rt- )-1-({5- [(adamantan-1- ylmethyl)carbamoyl]imi
&d%a%ﬁ%}f}ggggyridin-z ylimethyppyrrolidin-3- ylicarbamate methafeLdffgaese
acid 2-{5-[(adamantan-1- ylmethyl)-catamoyl]-432.171,19
iFRER2ERY 2_a]pyridin-2- y1}-ethyl esteNMlgadamantan-1- MS  Rr  ICy
1)-2-(2-0x0-2- piperaZifiZl- ylethyl)imidazo[1,2- aJpyridine-5-
migleN<(agamantan-1- yImeth%@gfé[(z-[@m_@ég_ethyl)amino]m
yridine-5- carboxaimeRntan-1-

' vimethyilcarbamoyijimi
i / dazo[1,2-alpyridin-2-
') H wimethylpyrrolidin-3-
N@\N /U\ /CksCHa ylicarbamate
O
0 N\—‘@ methanesulfonic  agid
Z-{5-[{adamantan-1-
vimethyl}-carbamowvll- 43217 1.9 *

== LA
N/H‘ 0 imidazo[1,2-alpyridin-2-
R O—8—CH vi}-ethiyi ester

=3 Nﬁ
I N N-(adamantan-1-
{ / yimethyl}-2-(2-ox0-2-
piperazin-f- )
alpyridine-5-

carboxamide

508.26 1.25 ¥

N
A 0
’ = N N-{adamantan-1-
N yimethyl}-2-{[(2-
hydroxyethyl)aminojm .
L/ ethyliimidazo[1,2- ~ oo23  1.18
N alpyridine-5-
\ carboxamide
OH
O Chiral
X N N-(adamantan-1-
[ | yimethyl)-2-({{18)-2-
hydroxy-1-
f\\! Y/ methylethyilaminclmet 39724 1,19 *
hylimidazot,2-

alpyriding-5-
R carboxamide

79



&7

69

70

71

72

N-(adamantan-1- ylmethyl)-2-({[(1S)-2- hydroxy-1- methylethyl]amino]met
397.241.19 hyl)imidazo[1,2- a]pyridine-5- carboxamide Compound

Wj}% me/2 11 2- acetamidoethy)amino] methyll-N- (adamantan-1-
het yﬂlmldazo[l 2- a]pyridine-5- carboxamide N- (adamarﬁg
ylmethy

Om our

2 -2-1[(pyridin- 2-

80

Name

2-{[(2-
acetamidoethyl)amino}
methiyt}-N-
{adamantan-1-
yimathyljimidazofi,2-
alpyridine-5-
carboxamide

N-{adamantan-1-
yimethyl}-2-{[(pyridin-
pr

yimethyilaminojmethyl
Himidazol1,2-
alpyridine-5-
carboxamide

N-{adamantan-1-
yimathyi}-2-{{(3R)-3-
arminopyrrojidin-1-
ylimethyllimidazo[1,2-
a)pyridine-5-
carboxamide

2-(3-
acetamidopyrrolidin-1-
ylimethyl]-M-
{adamantan-1-

-yimethyl)imidazo{1,2-

alpyridine-5-
carboxamide

N-(adamantan-1-
yimethyi)-2-{[3-
(isobutyrylaminoc)pyrrol
idin-1-
yiimethyllimidazo[1,2-
a)pyridine-5-
carbaxamide

5-N-(adamantan-1-
yimethyl)--
ethylimidazo[1,2-
alpyridinie-2,5-
dicarboxamide

ﬁ‘ﬁiSZ(}()’;’/UZﬁiSQﬁ

MS Ry ICy
42424 119 *
430.22 1.21 *
408.25 1,14 *
450.25 1.18 *
47827 122 *
381.22  1.31 *



73

75

76

77

78

ylmethyl)amino]methyl430.221.21 )imidazo[1,2- a]pyridine-5- carboxamide
N-(adamantan-1- yimethy1)-2-([(3R)-3- aminopyrrolidin-1-
‘glé]:)me%ﬁ{gimidazo[l,z- a]pyridine-5- carboxamide 2-[(3-
Clict Bﬁﬁrrolidin-l- yl)methyl]-N(adamantan-1- -ylmethyl)imitaizefd; 224396
a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-([3-
(isempeypdlamino)pyrrol idin-1- yljmethyliméidazo[1,2- alpyridip®s-5- R,
antan-1- ylmethyl)-- ethylimidazo[1,2- -

carboxami
a]pyridine

isobutylimidaizo[1,2- ag

(ad

S-NdMamide Name 3N

%,5- dicag}@@g@%iﬂ%
- methox¥n A (methylyabonneliz-opxeethyllinidazoflsg-
5- dicarboxhfnide PCT/USPOOME24396 MS RT 409.25

dicarboxamide

5-N-(adamanian-1-
ylmethyl)--{2-
{dimethylaming)-2-
oxoethyilimidazo[1,2-
alpyriding-2,5-
dicarboxamide

 5-N-(adamantan-1-
vimethyl}--{2-{(2-
methoxyethyl}(methyl)a

.. mino}-2-
oxoethyilimidazof1,2-

0—-CH alpyridine-2,5-
dicarboxamide
Z
S N ﬂN 5-N-{adamantan-1-
/T vimethyl)—(2-morphaiin-
N o 4-yi-2-
N 0 o) o/ oxoethyl)imidazof1,2-

N =N o
Y Nﬂl\l

alpyridine-2,5-
dicarboxamide

5-N-{adamantan-1-
yvimethyl)--(3-amino-3-
oxopropylimidazof1,2-
ajpyridine-2,5-
dicarboxamide

&-N-(adamantan-i-
yimethyl)--{2-amino-2-
oxoethyl)imidazo[1,2-
alpyridine-2,5-
dicarboxamide

81

438.23

482.23

410.21

nt: n-1- ylmethyl)--
-N-(adamantan-1-

1.28

1.26

ICso

£



79

81

82

1.35438.23 1.29 482.23 1.3 5-N-(adamantan-1-\
ylmethyl)--(2-morpholin- N/b 4-y1-2- \/ oxoethyl)imidazo[1,2-

‘@}Dyridine-z 5- dicarboxamide 5-N-(adamantan-1- ylmethy1)--(3-amino-3-

ﬁﬂ&/ﬂéﬁgs
0XOpropy

Compound
=

N 0

oy

CH,
. Nﬂ N

N O

NH,

Chiraf

(0] Chiral

N

X\H
Qvat
N Y

: @\/N o HO  CH,
AN P
S N ﬂ N

32

n%idazo[l,z- 2a]pyridine-2,5- dicarboxamide

Naine

5-N-{adamantan-1-
yimethyh)--{2-amino-1-
methyl-2-
oxoethyllimidazo[1,2-
alpyridine-2,5-
dicarboxamide

5-N-{adamantan-1-
vimethyl)--(3-
hydroxypropyljimidazol1
L-gjpyridine-2,5-
dicarboxamide

5-N-{adamantan-i-
yimethyl)--[{2R)-2-
hydroxypropyllimidazol1
2-alpyridine-2,5-
dicarboxamide

5-N-{adamantan-1-
vimethyl)--{{25}-2-
hydraxypropyflimidazol 1
2-a)pyridine-2,5-
dicarboxamide

5-N-(adamanian-1-
yimethyl}--(2-
hydroxybutyllimidazo[t,
2-alpyridine-2,5-
dicarboxamide.

5-N-(adamantan-1-
ylmethyl)--(3- -
hydroxybutyljimidazo[1,
2-a]pyridine-2,5-
dicarboxamide

PCT/IS2007/024396

MS

424,21

411.23

411.23

411.23

425.25

425.23

Ry

1.27

1.28

1.29

1.28

1.3

1.3

ICy



85

86

87

89

90

5-N-(adamantan-1- ylmethyl)-(2-amino-2-
oxoethyl)imidazo[1,2-410.211.26 a]pyridine-2,5- dicarboxamide

CompoundNameSjlcao WO 2008/066789 PCT/US2007/024396

B UfTIRame MEIlico PCT/US2007/024396
Compound Name Ms Ry ICq

Chiral

Za o
OH
S N H 5-N-(adamantan-i-
™ yimethyl)-[(1R)-1-

CH {(hydroxymethyl)-2-
N Yo H.C * methylpropyllimidazo[1, 439.25
8 2-ajpyriding-2,5-
dicarboxamide
ZC A
N N\MN 5-N-{fadamantan-1-
)OH yimethyl)-(2-
4 hydroxypropyl}imidazo[1 411.22
HC 2-alpyridine-2,5-
dicarboxamide
ZeN o P
\)—4 N-(adamantan-1-
XN N yimethyl)-2-{[4-
{methoxymethyl)piperidi
N 0 ‘ n-1- ‘ 465 25
: vilcarbonyllimidazol1,2-
d alpyridine-5-
\ carboxamide
CH,
NN 0
S ,Nﬂl\! N-{adamantan-1-
vimethyl)-2-{{4-(2-
o methoxyethyl}piperidin-
N t- 478.26
‘ vilcarbonyl}imidazo[1,2-
alpyridine-5-
O carboxamide
H,C
=N O
s N ﬂ N-(adamantan-1-
N——> yimethyi)-2-[(4-
methylpiperazin-i-
" <__N yiicarbonyllimidazo[1,2- 436-24
\CH3 alpyridine-5-
carboxarmide
N 0
N ﬂ o 3-N-{adamantan-i-
/N‘O yimethyl)--methyl--
G tetrah f -3-
H, (tetrahydrofuran-3 437.24

o) yhimidazeo[1,2-
alpyriding-2,5-
dicarboxamide

83

1.33

1.29

1.34

1.35

1.22

1.3



91

92

95

g6

5-N-(adamantan-1-
ylmethyl)--[2-(dirnethylamirio)ethyl]--methyflmidazo[1,2- a]pyrid ine-2,5-
dicarboxamide 5-N-(adamantan-1- ylmethyl)--methyl--(1- methylpyrrolid
2 0hiEh2z0[1,2- alpyridine-2,5- dicarboxam ide N-(adan2mtafape7/024396
ylmethyl)-2-(13- (dimethylamino)pyrrolidi n-1- ylicarbonyl}imidazol[1,2-
-5- carboxamide N-(adamant&s - yimethyl)-2-{[4-¥Em R: Iy

ethoxyet azipi- yijca rbonyl)imsidazo[l,z- a]pyridine-5-
- -1- 1o_1(4-
car?hoxa N &ll\l wg\adarfg‘%ntan 1 y@ﬁ@ﬁgﬂﬁ%ﬂ) 2-[(4
metnoxypi Y {dimethylaminoc)ethyl}-- .
o Y methyiimidazol1,2- 438.22 1.22
@ ¢ alpyridine-2,5-
dicarboxamide

QU
y N 5-N-{adamantan-1-
XN N“O yimethyl}--methyl--(1-
meathylpyreolidin-3-

o] yilimidazol[1,2-
alpyridine-2,5-
dicarboxamide

450.26  1.22 *

= —;HO N-(adamantan-1-
S Nt/ y yimnethyh)-2-{13-
@ {dimethylamino)pyrrotich
o N/CHS n-1- 45025 122 *
) vijcarbonyl}imidazot,2-
CHy : alpyridine-5-
carboxamide
A %
= N\HN N-(adamantan-1-
‘> yimethyl)-2-{[4-(2-
o & methoxyethyl)piperazin-
@\/N . N 1. 48025 123 *
yHcarbonyllimidazol1,2-
2 a)pyridine-5-
o carboxamide
HEC/
O

"
S NMN N-{adamanian-1-

yimethyl)-2-f(4-
methoxypiperidin-1- - .
o vhicarbonyl]imidazo[1,2- 461.24 133
@) : alpyridine-5-

O .
HaC/ carboxamide
O
= /\N>_/< N-{adamantan-1-
P Y yimethyl)-2-{{4-
{methylsultonybpiperidin
o -1- 49818 127 ¢
L0 yllcarbonyl}imidazo[t,2-
o \’ alpyridine-5-
CH carboxamide

84



451.241.33 OyOcarbonyllim idazo[1,2- alpyridine-5- O icarboxamide H,C

N-(adamantan-1- yimethyl)-2-{(4- (methylsulf onyppiperidin -1-499.181.27
".0yl]carbonyl}limidazo[1,2- a]pyridine-5- CH,carboxamide

WO 2008/666789

Compound

a8

Qo
PN
100 a

101 o

102

85

Name

N-(adamantan-1-
yimethyl)-2-{[4-
{meihyisulfony)piperazi
f-1-
yilcarbonyllimidazof{,2-
alpyriding-5-
carboxamide

5-N-(adamantan-1-
yimethyl}--methyl-{2-
{{methylsulfonyi)amincle
thyllimidazo[1,2-
alpyridine-2,5-
dicarboxamide

N-{adamanian-1-
vimethyl)-2.{(3-
oxopiperazin-1-
yliearbonyl]imidazo[1,2-
alpyridine-5-
carboxamide

N-(adamantan-1-
vimethyl}-2-I{3-
methoxypiperidin-1-
ylicarbonyllimidazol1,2-
alpyridine-5-
carboxamide .

N-{adamantan-1-
yimethyl)-2-[(4-
morpholin-4-yipiperidin-
fa
ylicarbonyllimidazol1,2-
alpyridine-5-
carboxamide

N-{adamantan-1-
yimethyl)-2-{{4-
carbamovyipiperidin-1-
ylicarbonylimidazof1,2-
alpyridine-5-
carboxamide

PCT/US2007/024396
MS Ry ICx
500.18 128  *
48819 126
43822 127
45123 133  *
506.26 122 -
46423 126



CompoundNameMSRT Ejo 5-N-(adamantan-1- yimethy1)--(2-hydroxy-2-

methylpropyl)-- methylimidazo[1,2- a]pyridine-2,5- dicarboxamide
-N- ntan-1- ylmethyl)--(3-hyd roxy-3- methylbutyl)-- methylim

V???ahizﬂc{;’?ft%;gﬁ-%]pyridine-2,5- dicarboxam ide 5-N-(ada mantan-El(-“57lﬁ§2{"}7’024396

ethyl)--(4-hyd roxy-4- methylpentyl)-- methylimidazo[1,2- a]pyrid ine-2,5-

: mide N-(adamantan-1- yimd¥B¥B-2-[(3-hyd roxy- MS Ry ICs
rofiefin-1-4CH,437.24 1.28 Acarbo n¥llimidazo[1,2-

' xamid 5-N-(ad5ﬁ‘1§ﬁ3§%@- g:;}rmethyl)--methyl--12-
o)ethyl] '@@i 22 carbamoylpiperidin-1- .
0

103
vijcarbonylimidazoft 2. “o+e4 128

alpyriding-5-
carboxamide

o]
5-N-(adamantan-1-
/! yimethyf)--(3-
104 H,C \\ hydroxypropyl)--
OH methylimidazo[1,2- 50016 1.27
alpyriding-2,5-
dicarboxamide
25 N O ”
N-{adamartan-1-
Nﬂ
) D_ yimethyl)-2-{(3- =
105 OH hydroxypiperidin-1- )
° vijcarbonyllimidazof1,2. +° 24 129
alpyridine-5-
carboxamide

T
Y N-(adamantan-1-
N N

yimethyl)-2-{(4-
106 hydroxypiperidin-1-
0 ylcarbonyllimidazo[1,2-
‘ oH ajpyridine-5-

43722 128

carboxamide

Z =N
SN \/>_< N-(adamantan-1-
N

yimethyi}-2-[(3-
q hydroxyazetidin-1- 409.24 134 R

0 yi)carbonyllimidazof1,2-
Q) OH alpyridine-5-

107

carboxamide

s /N O
\H N-(adamantan-1-
x N Wy yimethyl}-2-{{4-hydroxy-

108 4—m91hyip|pertdln—1 -

o yhearbonyliimidazo{1,2-
N cH alpyridine-5-
oM ¢ carboxamide

451,26 1.28 *

86



1G9

110

111

112

113

114

dazo[1,2-a]pyridine- 2,5-dicarboxamide N --CH OChiral 114

N-(adamantan-1- ylmethyl)-2-(24(3R)-3- methylpiperazin-1-y11- 2-
oxoethyllim idazo[1,2- a]pyrid ine-5- carboxamide 450.261.16 WO

¥YPCT/U52007/024396 2-[2-(4-hydroxypiperidin-P&H L&y 1R4396
116imidazo[1,2-a]pyridine- ---- N ---)Th_5-carboxylic acid (adamantan-1-

ethyl)-amide
O

=N
. N\H
/N CH
H,C ‘X s

N O H.C

3 O

Vs
XN ! CH,
HC OH
CH

jela
o]
= N
O
Q N\—'\
N—CH,

8]
Pl
o
/A

S

Chiral

87

Name MS

5-N-{(adamantan-1-
vimethyl}--(2-hydroxy-2-
methylpropyl)-
methylimidazof1,2-
ajpyridine-2,5-
dicarboxamide

438.24

5-N-{adamardan-i-
yimethyh)—~{(3-hydroxy-3-
methytbutyl)--
methylimidazo[1,2-
alpyridine-2,5-
dicarboxamide

453.26

5-N-{adamantan-1-
yimathyl)--{d-hydroxy-4-
methylpentyi}--
methylimidazo[1,2-
alpyridine-2,5-
dicarboxamide

467.26

N-{adamantan-1i-
vimethyl)-2-[(3-hydroxy-
3-methylpyrrolidin-1-
viicarbonyl]imidazol1,2-
alpyridine-5-
carboxamide

437.24

5-N-(adamantan-1-
yimethyl)--methyt--[2-
(methylamino)sthyl]imi
dazo[1,2-alpyridine-
2,5-dicarboxamide

424.22

N-(adamantan-1-
yimethyl)-2-{2-[{3R)-3-
methylpiperazin-1-yl}-
2- 450.26
oxoethyilimidazo[1,2-
alpyriding-5-

carboxamide

Rr ICw

1.3 *

1.31 *

1.32 "

1.28 *

1.22 ¢



CompoundNameMS 0 11T 1C50 OH N-(adamantan-1- ylmethyl)-2-([(2-
hydroxyethyl)(methyl)a rninojmethyflimidazo[ 1 ,2-a]pyridine-5-

carboxamide N-(adamantan-1- yimethyl)-2-([(2- hydroxyethyl)(isopropy

W SediiRGtT8thyllimidaz o[1,2-a]pyridine-5- carboxamide N-(aBEREsaITAL4396
ylmethyl)-2-([(2- methoxyethyl)(methyl) amino]methyl}imidazo[

‘D.. e [1]a _r" 2 . L/

A

116

7N
=z
=

OH

117

7 N
f
Z/‘

118 NH

119

88

imidazol1,2-a]pyridine-
S-carboxylic acid
{adamanian-1-
yimethyl)-amide

2-12-(4-hydroxy-
piperidin-i-yi)-ethyi]-
imidazo[1,2-alpyridine-
S-carboxylic acid
{adamantan-1-
yvimethyl}-amide

2-[2-(4-amino-
piperidin-1-yl)-athyl]-
imidazo[1,2-alpyridine-
S-carboxylic acid
(adamantan-1-
yimethyl)-amide

2-[2-(3-amino-
piperidin-t-yi}-athyl]-
imidazol1,2-a)pyridine-
5-carboxyiic acid
(adamantan-1i-
vimethyl}-amide

2-{2-{piperidin-4-
ylamino)-ethylj-
imidazo[1,2-ajpyridine-
5-carboxylic acid
{adamantan-1-
yimethyl)-armide

N-{adamantan-1-

vimethyl)-2-[{4-

arinopiperidin-t-
viymethyllimidazol1,2-
alpyriding-5-
carboxamide

422.28

437.27

436.28

436.28

436.27

422.27

ine- 5 carboxamide N-(adadiamgan-1- yimethy1)-2M83- Rr ICsx
hydroxypyr dip-1- yl)methyllimidazo[1,2- a]pyridine-5- carboxamide

ylmethyl)-2-[(3- hydr&#fiipicFieming-
ethyl]l ficim 0[1 2- a]pyridine-5- carb%%ﬁmd yl)-ethyi}-

1.15

147

1.15



WO 2008/066789PCT/US2007/024396 CompoundNameMS 0 136
N-(adamantan-1- ylmethyi)-2-f[bis(2- hydroxyethyl)amino]m

et
we

Compound

S N
| N Z %>
121 \/Z;'
NH,
% N
| N Z%>
122 /
X N
l N
123 / ;/
N
124 !L‘/>\_r o

N
\
125 N\%'

Name

N-(adamantan-1-
yimathyl)-2-{(3-
aminopiperidin-{-
ylmethyl]imidazol1,2-
alpyridine-5-
carboxamide

M-(adamantan-1-
yimethyl)-2-1[(2-
aminoethyllaminolmet
fyllimidazof1,2-
alpyridine-5-
carboxamide

N-(adamantan-1-
yimethyl)-2-{{{3-
aminopropyljaminolm
ethylimidazo[1,2-
alpyridine-5-
carboxamide

N-(adamantan-1-
yimethyi}-2-({methyif2-
{methylamino)ethyilam
inclmethyllimidazof1,2
-ajpyridine-5-
carboxamide

N-{adamantan-1-
yimethyl)}-2-{[(2-
morpholin-4-
ylethyllaminolmethyl}i
midazof1,2-alpyridine-
5-carboxamide

89

h %Bjmidazo[l,Z- aJpyridine-5- carboxamide 42725 1.21 OH
é Wtitan-1- yimethy1)-2-[2-(1,3- dioxo-1,3-dihydro-21-FCT/US2007/624386
isoindol-2-483.141.27

MS Ry ICy

422,27  1.47 ®

38226 147 *

3g6.28 117 *

41030 1.7 *

452.27 1.8 *



ylethyllimidazo[1,2- a]pyridine-5- carboxamide 2-(chloromethyl)-N-(4-
methyl-2- phenylpentyl)imidazo[370.161.27 1,2-a]pyridine-5- carboxamide
ethyl %ﬁ# 4-methyl-2- phenylpentyl)carbamo yllimidazo[1,2-
W%ﬁ‘éﬁ - -%/I)acetate N-(adamantan-1- yImethyl)-2-(2-[(3S)?§-WUSm(mm;ﬁ"a’g6
methylpj;{)erazin-l-yll- 2- oxoethyllimidazol[l ,2- a]pyridine-5- carboxamide
- (cyclohexylmelhyl)car bamo%ﬁidazo[l,Z- a]pyrio%szyllﬁ?etatéquq
2-(chlofomethyl)-N(cyclohexylmethyl)imid azo[1 2-a]pyridine-5-
amieéethyhh-[(adamantan-1- ylacetyl)amino]imidazo
-2z ﬁ boxylate N-(adargggg%%&yl[methyl)-242-(3-
'n\c‘)@rolidi yl)- 2- oxoethyl)imidazahliRz-gjpyridine-5- carboxamide

pyriolidin-t- ]
yiethyllaminojmethylji 436.290 117

midazoii,2-alpyridine-
\—‘\ S-carboxamide

O
~ N
‘ N N-{adamantan-1-
g / vimethyl}-2-{[2-
{dimethylamino}ethoxy .
127 N Jmethylimidazof,2. ~ 411:25 118
0 alpyriding-5-
carboxamide
NCH,
H,C
CH,
CH,
N ethy! 5-[{4-methyi-2-
o phenylpentyljcarbamo
128 yl}imi-dazoﬁz- 384.20 1.34 *
V2 alpyridine-2-
NN o CH carboxyiate
\ \N e ]
D -
O Chiral

% N N-(adamartan-1-
1 N yimethyl)-2-{[{(3R)-3-
aminopyrrolidin-1- .
129 \%_ | ylcarbonyllimidazofi, o223 12

N 2-alpyriding-5-
NG\ carboxamide
0 NH,
9]
N-{adamantan-1-
NS
1 N yimethyi}-2-{(3~
" aminoazetidin-1- 30426 1.18 *

130 1 / ylymethwllirnidazol1,2-
N alpyridine-5-
NO_ NH carboxamide

90



131

132

133

ethyl {5-[(adamantanl- ylacetyl)amino]imidazo [1,2-alpyridin-2- yl)acetate

CompoundNameMSRT ELI

1.29 439.22
WO 2008/066789

Compound

MS 11./ 423.24 1.28 435.24 1.28 437.25

PCT/US2607/0243%¢6
Name MS Ry ICyp
N-{adamantan-1-
vimethyl)-2-{[{2-
hydroxyethyl){methylia 997.95  1.08 .

minoImethyllimidazof1
2-alpyriding-5-
carboxarnide

N-{adamantan-1-
yimethyl)-2-{[{2-
hydroxyethylY(isopropy
haminojmethyllimidaz V2020
of1,2-alpyridine-5-

carboxamide

N-{adamantan-i-
yimethyl)-2-{[(2-
methoxyethyl} (methyl}
aminojmethyl}imidazo]
1,2-alpyridine-5-
carboxamide

411.27

N-(adamantan-1-
yimethyh)-2-{(3-
hydroxypyrrolidin-i-
yhimethyllimidazol1,2-
ajpyridine-5-
carboxamide

408.25

N-(adamantan-i-
yimethyh)-2-{(3-
hydroxypiperidin-{-
ylimethyllimidazol{,2-
a)pyridine-5-
carboxamide

423,26

117 ¢
122
121 ¢
122 ¢



1.24 453.23 1.26 451.22 1.24 PCMS2007/024396 M$ Ri1C2 449.17 1.25
453.25 1.27 453.24 1.26 473.23 1.23

WO 2008/666789 PCT/US2067/024386

Compound

O
0
0

Chiral
I N N/@
N

140 g}g / o

92

Name

N-(adamantan-1-
yimethyl)-2-{{bis(2-
hydroxyethyblaminojm
ethyilimidazo[1,2-
ajpyriding-5-
carboxamide

N-(adamanian-1i-
yimethyt)-2-[2-(1,3~
dioxo-1,3-dihydro-2H-
isoindol-2-
vilethytlimidazo[1,2-
ajpyridine-5-
carboxamide

Z«{chioromethyl)-N-(4-
methyl-2-
phenyipentyl)imidazof
1,2-alpyridine-5-
carboxamide

ethyl {5-[(4-methyl-2-
phenylpentyljcarbamo
vilimidazo[1,2-
ajpyridin-2-yllacetate

N-{adamantan-1i-
ylmethyi)-2-{2-[{35)-3-
methylpiperazin-1-yi}-
2.

oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

MS

427.25

483.14

370.18

40818

450.23

Ry ICy

.21 *

1.27 *

1.27 *

1.25 *

1.16 ¥



141

143

452.22 1.22 NameMSRT no 2-[2-(3- acetam idopyrrolidi n-1-
yl)-2-oxoethy1]-N- (adamantan-1-478.21t21 ylmethyhimidazoll ,2-
a#lp ridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-[2-[(25)-2-

% g‘éﬁ%@(@ﬁ?@thyl)pyrroli din-1-yl]-2- oxoethyl}imidazo[1 alpyri8GhE&LF07/024396
carboxa mide N-(adamantan-1- yimethyl)-2-(2-[(2R)-2-

@%ﬁ%&gimethynpyrron din-1-y1]-2- 0 llimidazort2- alpWidine-Bz  ICx
carboxgamide
2 N
!
f&i / ethyl {5~
{{cyclohaxylmethyloar .
bamoyilimidazo[i,2- et 119
5 alpyridin-2-yllacetate
<O
CH,
o _
\T’J‘L\ N
l \ 2-{chioromethyl}-N-
(cyclohexylmethyilimid “
\ / azo[12-alpyridine-5-  ~0o-13 1.2
N carboxamide
Cl
HC— 0
0
H ‘ sihyl 5-[(adamantan-1-
== E ylacetylJamino]imidazo .
Noo No N [1,2-a]pyridine-2- /217 1.3
| carboxylate
_ - 8
RN N N-{adamantan-1-
| 4 yimethyl)-2-[2-(3-
\ aminopyrrolidin-1-yl)-
/ 2” o
N 0 oxoethylfimidazoft,2-  °6-22 118
alpyridine-5-
N carboxamide
@NHE
HG
o
ethyl {5-[{adamantan-
1.
0 T H ylacetylaminolimidazo *
No ML N [1,2-alpyridin-2-
| yhjacetate
N O

93



N-(adamantan-1- ylmethyl)-2-(2- [isobutyl(methyOamino ]-2-
oxoethyl}imidazo[l , 2- a]pyridin e-5- carboxamide N-(adamantan-1-

“y @&;%%-%a{z-oxo-z- [3- (trifluoromethyl)piperld in-1- yl]ethygi:'@usmmmms%

146

147

148

149

151

idazo[1,2- aipyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-(2-[(3S)-3- methoxypyrrolidin-1- 0]-2- oxoethyllimidazo[1,2-
-5- carboxamide  PCT/U5288%024396 MS RTICHS 43E23 K«

1.22 = /5; "
N -(adamantan-1-
X \)\} vimethyl)-2-{2-0x0-2-

M
0O \ﬁ {propylaminojethyilimi 40821 128 *

N O CH, dazo[1,2-ajpyridine-5-
carboxamide

e N-{adamantan-1-
o N yimethyl)-2-{2-
N ] [{cyclopropylimethyla
O

minol-2- 421,21 127 -~

N O oxoethyllimidazof[1,2-
alpyridine-5-
carboxamide

= /’N :

s N N-{adamantan-1-

N yimethyt)-2-[2-
O

{oyclopropylamino)-2- .
\> oxoethyllimidazol1,2- 407.20  1.24 _

M
ajpyridine-5-
‘ carboxamide
N N-(adamantan-1-
A “>—>—N vimethyl)-2-{2-
O

{cyclohexylaming)-2- .
0 oxoethyl]imidazo{1,2-
alpyridine-5- '

carboxamide

"
N 7/ N-{adamanian-1-
N \))—N yimethyl)-2-[2-
o CH {isopropylamino}-2- .
P C>_ *  oxcethyllimidazo[1,2- 40922 125
=

alpyriding-5-
carboxamide

o
N-(adamantan-1-
Y NMN  yimethyl)-2-f2-
A {cyciobutylamino}-2-
NS0 oxoethyilimidazof1,2-
alpyridine-5-
Q// carboxamide

421219 126 *

94



152

153

'155

156

157

506.23 1.23 520.25 1.24 463.25 1.3 423.25 1.26 493.22 1.24

PCT/1JS2007/024396 NameMS N-(adamantan-1- ylmethy1)-2-{[(3S)-3-

amlno yrrolldln -1- yllmethyl)imidazo[1,2- a]pyridine-5- carboxamide ethyl
&fantan-1- yimethyl)carbamoyllim idazo[1,2-a]pyREif{i52007/024396

yl)methyl)pipe ridine-3- carboxylate N-(adamantan-1- ylmethyl)-2-
|§3§£ﬁ@@n 3- yloxy)methyllimidazo[1 ;P;iaﬁlyrldlne 5- carbo>M§1|de Cy

yimethyl)-2 [2~(se<:
butylaming)-2-
oxoethyllimidazoft,2-
a)pyridine-5-
carboxamide

2N
S AN Vi N-{adamantan-1-
N ylmethyl)-2-[2-
O (cyclopentyiamino)-2- )
0 b oxoethylimidazo{t,2- 324 1.28

alpyridine-5-
carboxamide

2N , :
P N-(adamantan-1-

N N CH yimethyl)-2-{2-[(2,2-

4 \ ) 3 dimethyipropyijamincl-

CHy 2. 43725 .29 ¢

0 CH, oxoethyitimidazof1,2-
alpyridine-5-
carboxamide

~ ,
S

42324 428 ¢

N/ N-{adamantan-1-
N yimethyl}-2-{2-{(2-
& \\ ethoxyethyljamino]-2-

0 oxoethyllimidazo[t,2-
T\ alpyridine-5-
. CH; carboxamide

43922 124 ¢

= /N
p N-{adamantan-1i-
S N N ylmethyh}-2-{2-[(2-
\\ isopropoxyethyllamino

CHs 1o, 45323 126

N 0‘“< oxoethyl}limidazo[1,2-
@/ CH, alpyridine-5-
carboxaride
2NN
S N M N-{adamantan-1-
N 0O ylmethyl)-2-{2-ox0-2-
¥—<\’j [(tetrahydrofuran-2-
yimethylyaminolethyl}i

N
midazo|1,2-a]pyridine-
B-carboxamide

-46t.22 124 ¢

95



yl}methyl)piperidine-3- carboxylic acid N-(adamantan-1- ylmethy1)-2-{2-
[(1S,4S)-2,5- diazabicyclo[2.2.1]hep t-2-y1]-2- oxoethyl}imidazo[1,2-
carboxamide 448.241.15 Conipoi_md NameM%l%
W@% {éamar?tan 1- ylmethyl)-2-{2- [(methylsulfonyl)amino -52%7/9243%
Iethyl}lmldazo[l 2- a]pyridine-5- carboxamide N-(adamantan-1-
-2 -(2- [(ethylsuIfonyl)amlnoleh{%@@lmldazo[l 2- alphiline-Bz s

carboxam 5-{[1-(3- hydroxyadamantan 1- yl)ethyllcarbamoyHimi
dazol[1, 2- yri |n : arboxylate 2 ;%Fgfgﬁoéw antan-1-
yimethyl)imigazo[1,2- 3 22125l pyr| GQQ

I58 trifluoroethyljaminolet 44817 128  *
hyllimidazo[1,2-
alpyriding-&-
carboxarmide

2 N-(adamartan-1-
. N\/>\>r N yimethyh)-2-{2-ox0-2-
\\ e

159 0 propexyethyllaminolet  453.258  1.27 *

N0 0~\_~ hyflimidazo]1,2-
CH; alpyridine-5-
carboxamide

ZN ' N-{adamantan-1-
S Nt/ N yimethy)-2-(2-{{1-
{methoxymethyi)propyi

160 o Jamino}-2- . 45324 126 *

N° 7O ( O0—CH,  oxoethyl)imidazo{1,2-
CH, alpyridine-5-

carboxamide
yZ chitel N.(adamantan-1-

yimethyl)-2-(2-
2 {[{1R,28)-2-

carbamoylcyciopentyi] *

161 amino}-2- 478.23 1.23

oxoethyl}imidazof1,2-
ajpyridine-5-
carboxamide

N
2 : N-(adamantan-1-
o Nt y vimethyl)-2-2-
\ (morpholin-4-ylaming)-
162 o o N‘> 2- 45222 122 *
&‘ oxoethyllimidazo[1,2-
0 alpyridine-5-
carboxamide

Za
N-(adamantarn-1-

X N\>—>- yimethyl)-2-[2-
{azepan-1-ylamino)-2- R
oxoethyllimidazo[1,2-

O a]pyridine-5-
carboxarnide

163

96



164

165

166

167

168

165

carboxamide N-(adamantan-1- yimethyl)-2-({(3R)-3- [bis(2-

hydroxyethyl)amino]py rrolidin-1- yl)methyl)imidazo[1,2- a]pyridine-5-

A

ide WO 2008/066789 Compound 0 OH OH
067/024396 NameMSRI- no N-(adamantan-1-
ylmethyl)-2-({(3R)-3- [(2- hydroxyethyhaminolpy rrolidin-1-

JHAREadimidazo[1,2- a]pyridine-5- cab8%amide

=N
s Ndf Nﬁm CH,
A —y CH,

ot

97

N-{adamantan-1-
vimethyi}-2-[2-(4-
isopropyipiperazin-1-
yij-2-
oxoethyilimidazo[t,2-
alpyridine-5-
carboxamide

N-{adamantan-i-
vimethyl)-2-{2-
(dimethylarnino)-2-
oxoethyijimidazol1,2-
alpyridine-5-
carboxamide

242-(4-
acelylpiperazin-1-yi}-
Z2-oxoethyl]-M-
{adamantan-1-
yimathyllimidazo[1,2-
alpyriding-5-
carboxamide

N-{adamanian-1-
yimethyl}-2-[2-(4-
formylpiperazin-1-yi)-
2-

oxoethyilimidazof1,2-

alpyridine-5-
carboxamide

N-(adamantan-1-
yimathyl}-2-{2-
[ethyl{methyl)amino}-
o

oxoethyi}imidazo[1,2-
alpyridine-5-
carboxamide

N-(adamantan-1-
yimethyl}-2-{2-(4-

ethylpiperazin-1-yl)-2-

oxoethyilimidazol[1,2-
alpyridine-5-
carboxamide

PCT/US2007/024396
MS Re Iy
47825 117 ¢
47821 121 ¢
46422 121 ¢
409.23 124 *
46426 116 -~



170

N-(adamantan-1- ylmethyl)-2-([4- (hydroxymethyl)-1Himidazol-1-
yllmethyl)imidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
Imethyl)-2-([5- (hydroxymethyl)-1Himidazol-1- ylmethyl}imidazo[1,2-
%%WW@:@Q carboxamide N-(adamantan-1- ylmethyl)-2-[2- PCT/U$2007/624396
(propionylamino)ethyl]i 409.241.23 midazo[1,2-a]pyridine- 5-carboxamide
midoethyl)- N-(adamantan-Wapenethyl)imidazo[1 24895.2%%.22 ICs,

alpyridin gathoxamide 1- 54@£ar§gi\@@n-l- ylmethyl)carbamoyllim
idazo[1,2@Jpyridin=2- yl “1H- pywazaleofysar@edylic acid
Compound ' ol yl)-2-oxcethyll-N-

{adamantan-i- 478.21  1.21 ®

yimethyl}imidazolt,2-
alpyridine-5-
carboxamide

SN Chirat
N-{adamantan-1-
o Nt y ylmethyl)-2-{2-[(25)-2-
4 (r_i’aethoxymethyl)pyrm!i
o din-1-yl}-2- 48524 125  *

oxoethyllimidazo[t,2-
alpyridine-5-

N
) o
Haé carboxarmide

N Chirat

“ N-(adarnantan-1-
s Nt/ ND ylmethyl}-2-{2-4(2R)-2-
4 _ {methoxymethylpyrroli
H din-1-yl]-2- 465.25 1.25 *

N© O '\ oxoethyl}limidazo[1,2-
_ 0 ajpyridine-5-
Hsc{ carboxamide ,

2
p: CH, N-{adamantan-1-
. N N/ CH, yimethyl)-2-{2-
\\< fisobutyl{(methylamino

I-2- 437.27v 127 *

G CH,  oxoethyl}imidazo[1,2-
alpyriding-5-
carboxamide
e F N-(adamantan-1- ‘
25 =N = yimethyl)-2-{2-ox0-2-
{trifivoromethyl)piperid 503.20 1.28 -

in~t-

e} yliethyllimidazo1,2-
alpyridine-5-
carboxamide

N Chiral

“ N - N-{adamantan-1-
P NO—VD CH yimethyl)-2-{2-[(38)-3-
rmethoxypyrrolidin-1-

0 yi}-2- 451,28 1.23 *

oxoethyl}imidazo[1,2-
alpyridine-5-
carboxamide ‘

o8



176

177

178

17%

180

18]

0 206 207 208 N-(adamantan-1- ylmethyl)-2-[(5-ami no2H-tetrazol-2-

yl)methyl]i midazo[1,2- alpyridine-5- carboxa mide N-(adamantan-1-

Vglmethyl)-2-[(5-amin01H-tetrazol-1- yl)methyllimidazo[1,2- a]pyridine-5-

O 2068/066789

Compound

/CH‘,i
s ©
Y/
O
B O
" /N
% NM
8]
af &

HO

©

NE
O
/

99

Name

N-{adamantagn-1-
ylmethyh)-2-{2-[3-
{methoxymethylipiperi
din-1-yl}-2-
oxoethyilimidazoft,2-
alpyridine-5-
carboxamide

N-(adamantan-1-
yimethyl)-2-{2-[2-
{methoxymethyl)piperi
dire1-yi]-2-
oxosthyllimidazo(1,2-
alpyrdine-5-
carboxamide

MN-{adamantan-i-
yimethyl}-2-{2-13-(2-
methoxyethyl}piperidin
-1-yil-2-
oxoethyllimidazol1,2-
alpyridine-5-
carboxamide

N-(adamantan-1-
vimethyl}-2-[2-(4-
cyclobutyipiperazin-1-
yi}-2-
oxoethyllimidazo{1,2-
ajpyridine-5-
carboxamide

N-(adarnantan-1-
yimathwi)-2-(2-oxo-2-
pyrrolidin-1-
yiethyhimidazo[1,2-
alpyriding-5-
carboxamide

N-{adamantan-{-
yimethyi}-2-{2-oxo-2-
piperidin-1-
yiethyl}imidazo[1,2-
alpyridine-5-
carboxamide

s

PCT/US2007/024356
MS Ry

479.25 1.26
479.26  1.26
493.25 1.27
48026 1.7
42123  1.24
43525 1.28



182

183

184

185

186

187

carboxamide N-(adamantan-1- ylmethyl)-2-[(3-amino- 1H-pyrazol-1-
yl)methyllimidazo[1,2- a]pyridine-5- carboxamide * * CompoundNameMS

0209 N-(iadamantan-l- ylmethyl)-2-[(5-aminol1H-pyrazol-1-

‘Xﬁﬁ%&ﬁﬁ‘fl ﬁ%idazo[l,Z- a]pyridine-5- carboxamide H2N

Compound

=N
N N D
& N
N Q
2
2 NMN
N
O
N0 0 CH,
O
o
0 T & eH,

N
N CHGCH3
S N\)}N
o .

0. G

&

. N

Q.
{j\z
e

yapats

Q

100

Name

N-{adamantan-1-
yimethyf}-2-(2-
morpholifed-yl-2-
oxoethyllimidazolt,2-
alpwricine-5-
carboxarnide

N-{adamantan-1-
vimethyh)-2-{2-ox0-2-
[4-
{propionylamino)piperi
din-1-yljethyl}imidazo
[1.2-a]pyridine-5-
carboxamide

N-(adarmantan-1-
yimethyl)-2-{2-[4-
{isobutyrylamino)piperi
din-1-yl}-2-
oxpethyllimidazol1,2-
alpyriding-5-
carboxamide

N-{adamantan-1-
yimethyl)-2-[2-(3,3-
dimethyipiperidin-1-yi)-
Fa

oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

N-{adamantan-1-
yimethyl)-2-{2-
[methyl(propyllaminol-
0.

oxoethyllimidazo[1,2-
ajpyridine-5-
carboxamide

N-(adamantan-1- .
yimethyl)-2-f2-(1,4-
dioxa-8-
azaspiro[4.5]dec-8-vi)-
a.
oxoethyilimidazo[1,2-
alpyridine-5-
carboxamide

PCTRISZH67/024396

MS Rr ICy
43723 1.22 *
506.23 1.23 *
52025 1.24 *
463.25 1.3 *
423.25 1.26 *
493,22 1.24 *



WO 2008/066789

WO 2008/066789

Compound
O Chiral

189 N

\
190\

z”/

91 ;}1

S
Ve

PCT/US2007/024396 Compound

101

Name MSRTIC.K)

PCT/US2Z067/024396

Name MS

MN-{(adamantan-1-
yimethyl)-2-{{{35)-3-
arminopyrrofidin-1-
yijmethyl}imidazol1,2-
alpyriding-5-
carboxamide

408.25

ethyt 1-{{5-
[(adamantan-1-
vimethyhearbamoyifim
idazo[1,2-a)pyridin-2-
viimethyijpiperidine-3-
carboxylate

479,25

N-{adamantan-1-
yimethyl)-2-
f{pyrrolidin-3-
yloxy)methyllimidazo[1
.2-a]pyridine-5-
carboxamide

408.24

1-{{5-[{adamantan-1-
yimethyhcarbamoyllim
idazo[1,2-ajpyridin-2-
ylimethyl)piperidine-3-
carboxylic acid

451.23

N-{adamantan-1-
yimethyl}-2-{2-
[(18,48)-2,5-
diazabicyclof2.2,1lhep
t-2-yf}-2-
oxosethyl}imidazof1,2-
alpyridine-5-
carboxamide

448.24

i25 -

1.21 *

1.6~



214 215 216 2-(5- ethanesultonylaminotetrazol-2-ylmethyl)-
imidazo[1,2-a]pyridine5-carboxylic acid (adamantan-1- ylmethyl)-amide
w&g%{H -tetrazol-5- ylmethyl)-imidazo[1,2- alpyridine-5-carboxylic acid

FHOHEER- 1- ylmethyl)-amide 5-{5-[(adamantan-1-

ylmethyl)-carbamoyl]- imidazo[1,2-a]pyridin2-yl}-pentanoic acid
%Eﬁﬁgamantan 1- ylmethyl)-carba MS

|m|dazo[1

an -1-

194

185

196

O Chirat

N-({adamantan-1-

lethyilimidazo[1 2- 431.20

alpyridine-5-
carboxamide

MN-{adarmantan-1{-
yimethyl)-2-{2-
[{ethylsuifonyllamincie
thylimidazo[1,2-
ajpyridine-5-
carboxamide

44522

ethyl 5-{[1-(3-
hydroxyadamantan-i-
yljethyllearbamoyliimi
dazo{1,2-a]pyridine-2-
carboxylate

2-acetyl-N-
(adamantan-1-
vimethyl}imidazo[1,2-
alpyridine-5-
carboxamide

352.22

N-(adamantan-t-
yimethyl)-2-({{3R)-3-
fhis{2-
hydroxyethyhaminolpy
rrolidin-1- 496.27
yiimethyllimidazo[1,2-
alpyridine-5-

carboxamide

102

PCT/AISZO0T7/024396

Ry Iw

yr|d|n -2-ylmethyl}-3- methyl piperidine-3-carboxylic acid

oyII imidazo[1,2- alp)mnﬁzﬁ‘-# f}f*qea%%C acid Cozne?goung

1.4 *
1.3 *
1.6



199

200

201

0 NamelvISRI- no 219 2-(54(adamantan-1- ylmethyl)-carbamoy11-

imidazo[1,2-a]pyridin2-y1)- cyclopropanecarboxyli c acid WO

2008/066789 Compound PCT/US2007/024396 NameMSRI- no
W?&’f’ﬁ%‘iﬁﬁi-z- phenylpenty1)-2-{2- oxo-2- [(tetrahydrofurant®-HE529% /§2496

y

N

Imethyl)
Compoiin

o

9]

daminolethylll

i
a,..

Chiral

OH

1G3

Name

N-{adamantan-1-
yimethyl}-2-{{(3R)-3-
[{2-

hygroxyethyllaminolpy
rrolidin-1-
yiimethylfimidazolt,2-
ajpyridine-5-
carboxamide

N-(adamantan-1-
yimethvl)-2-{{4~
{hydroxymethyi)-1H-
imidazol-1-
yijmethyilimidazofi,2-
alpyriding-5-
carboxamide

N-({adamantan-1-
vimethyl)-2-{[5-
{hydroxymethyl)-1H-
imidazol-1-
yllmethyljimidazof1,2-
ajpyridine-5-
carboxamide

N-{adamantan-1-
yimethyl}-2-[2-
{propionylaminc)ethyii
midazo]1,2-alpyridine-
5-carboxamide

2-(2-acetamidoethyl)-
N-(adamantan-1-
yimethylYimidazo[1,2-
ajpyridine-5-
carboxamide

1-({5-i(adamantan-1-
yimethyl)carbamoyljim
idazof1,2-a]pyridin-2-
yiimethyd)-1H-
pyrazole-4-carboxylic
acid

MS

452.27

420.22

420.21

409.24

385.23

Ry

1.21

1.21

1.23

1.22

ICs



midazo[1,2-a]pyridine- 5-carboxamide N-(4-methy1-2- phenylpentyl)-2-{2-

0X0-2-[(2,2,2- tritluoroethyl)amino]et461.35 124 hyl}limidazo[1 2-
“%I?p(%/ridine-& carboxamide N-(4-methy1-2- phenylpentyl1)-2-{2- oxo-2-[(2-

BropOKy Sty amino]et 465.24 1.26 hyllimidazo[1,2- a]pyridid&BU52007/024396

carboxamide 2-(2-[[1- (methoxymethyl)propy
Compound ame MS Ry ICy

O

! =
N

/

&

Zo

204

=N
N/
o)

-

Gt

o

) Chiral

4
~

205

Jraideey

o
[%)
[@]
:Z

=
L
n

(&)

/

206

e
prd
‘/k\/
/f
z

S

=
e

207

(o
N
208 )
g

=T
Z\z
\S/;
z—Z

X K&\/h/
£

=

ethyl 1-{{5-
{{adamantan-1-
vimethylicarbamoyiiim
idazo[1,2-alpyridin-2-
wimethyl)-1H-
pyrazole-4-carboxylate

N-(adamantan-1-
yimethyi}-2-{1-[{37}-3-
aminopyrrolidin-1 -
yilethyllimidazo[1,2-
ajpyridine-5-
carboxamide

N-{fadamantan-1-
yimethyl)-2-[(5-amino-
ZH-tetrazol-2-
ylymethyijimidazo[1,2-
ajpyridine-5-
carboxamide

N-{adamantan-1-
yimethyl)-2-[(5-amino-
1H-tetrazol-1-
yimethyllimidazo[1,2-
alpyridire-5-
carboxamide

N-{adamantan-1-
yimethyl)-2-[{3-amino-
iH-pyrazol-1-
yhmethyllimidazof1,2-
alpyridine-5-
carboxarmide

104



llamino}-2-oxoethyl)- N-(4-methyl-2-465.26 1.26 phenylpentyl)imidazo[
1,2-a]pyridine-5- carboxamide 2-(2-{[(1R,25)-2- carbamoylcyclopentyl]
aminol-2-oxoethyl)-N- (4-methy1-2-490.23 1.23 phenylpentyl)imidazo][
WOXKHde-5- carboxamide WO 2008/066789 CompoundPCT/US2007/024396
PCT/US2007/024396 NameMSRI. no N-(4-methy1-2- phenylpentyl)-212-

(@&ﬁ&%ﬁnA-yiamino)- 2- Name MS Ry ICy

N-(zdamantan-1-

yimethyh-2-[(5-amino-

1H-pyrazol-1- .
yimethyllimidazoli,2-

ajpyridine-5-

carboxamide

N-{adamantan-1-

yimethyl}-2-[(3-mathyi-

1H-pyrazol-1- _ N
ylimethyllimidazo[1,2-

alpyriding-5-

carboxamide

N-{adamantan-i-

yimethyl)-2-[{2-

oxopyridin-1(2H)- .
yhmethyllimidazol1,2-

alpyridine-5-

carboxamide

3-{5-[{adamantan-1-
vimethyl)-carbamoyi]-
imidazo[1,2-ajpyridin-
2-yimethoxy}-propionic -
acid

2-(3-
trifluoromethanesulfon
ylamino-pyrrolidin-1 -
yimethyl)-imidazo[1,2-
alpyridine-5-carboxylic
acid {adamantan-1-
yimethyl)-amide

105



oxoethyllim idazo[1,2- a]pyridine-5- carboxamide 2-{2-[(2-amino-2-

oxoethyl)am ino]-2- oxoety1}-N-(4-methyl2- phenylpentyl)imidazo|[

1 2-a%g/¥ridine-5- carboxamide 2-(2-[(2-am ino-1- methy1-2- oxoethyDam
Wr%iq - }(g%gthyl}-N-@-methylz- phenylpentyl)imidazo[ 1 ,2-af$\idsi96782439%6
carboxa mide isopropylpiperazin-1- y1)-2-oxoethy1]-N-(4- methyl-2-

HERRAREAtYl)imidazo[ 1 ,2-a]pyridine-B¥amgboxamide 2-{2-[(B%)-2- Ry ICs
pyrrol 1din-1-y1]-2-oxoethyl)- N-(4-methyl-2-477.25 1.25
zo[ 1 ,2-a]pyridine-5- carboxam ide

96 2-(5-
ethanesulfonviaming-

tetrazol-2-yimathyl)-
imidazo[1,2-alpyriding-

Y S-carboxylic acid
N\f {adamanian-1-
O vimethyl}-amide
Og N

acid (adamantan-1-
yimethyl}-amide

= N
| N 2-{1H-tetrazol-5-
v ylmethyl)-imidazo[1,2-
215 alpyridine-5-carboxylic

5-{5-{(adamantan-1-
vimethyl)-carbamoyl}-
imidazof1,2-a]pyridin-
2-yl}-pentanoic acid

1-{5-[{adamantan-1-

ylmethyl)-carbamoyi]-
imidazof1,2-ajpyridin-
2-yimethyi}-3-methyi-

N piperidine-3-carboxylic
acid
OoH

3-{5-[{adamantan-1-

= N
| N ‘
218 Lo yimethyl)-carbamoyi)-
N imidazo{1,2-a]pyridin-

0 2-yi}-benzoic acid

106



515.21 1.27 477.27 1.23 491.26 1.26 491.26 1.26 433.25 1.24 WO
2008/066789PCT/U52007/024396 Compound NameMSRT X5s1
N-(4-methy1-2- phenylpentyl)-2-(2- oxo-2-piperid in-1- ylethyl)imidazo[1

W 2BMETRE-5- carboxamide 2-[2-(3,3- dimethylpiperidin-1- PCT/US2007/024396
y1)-2-oxoethyl1-N-(4- methy1-2- phenylpentypimidazo[ 1,2-a]pyridine-5-
c%?%‘é!ﬂﬁide Name MS Ry ICy

= N 2-{5-{{adamanian-1-
{ M yimethyi}-carbamovyl}-
219 Y/ !;1;%?20{1 2-alpyridin-

cyciopropanecarbouyli
3kt ¢ acia
O
Table II
Representative Heteroarvl Amides
Compound MName MS Br ICy

2-[2-{ethytamino)-2-
oxoethyl}-N-{4-methvl-
oo

220 407.23 1.23 *

phenyipentylimidazof
i,2-alpyridine-5- ’
carboxamide

2NN
NP
N N-(4-methyl-2-

phenylpentyl)-2-[2-
L, OXO-2-
H,C (propylamino)ethyllimi
dazof1,2-apyridine-5-
CH, ‘ carboxamide

221 C 42124 1.24

2-{2-

I{cyclopropyimethyl)a

mino]-2-oxoethyl}-N-

(4-methyl-2- 433.24 125 ¢
phenylpentyllimidazof

1,2-alpyridine-5-

carboxarmide

222

167



N-(4-methy1-2- phenylpenty1)-2-(2- morpholin-4-y1-2-
oxoethyl)imidazo[1,2- alpyridine-5- carboxamide N-(4-methy1-2-
henylpentyl)-2-{2- [methyl(p ropyl)amino]2- oxoeth yl}imidazo[1 ,2-

@W{ ff882 carboxamide 2-[2-(1,4-dioxa-8- azaspiro[4.5]deRC8AE)07/024396
2-oxoethyll-N-(4- methy1-2- phenylpentyl)imidazo[ 1,2-a]pyridine-5-
cafseoNnde 449.22 1.22 435.26 1.28865 24 1.24 MS Ry Ky
CompoundN T no Chiral N-(2-adamantan-1-
ylethyl)-2-{[(3%]):8- #mi op')(rroligf}n-l- ylynethyllimidazo[1,2- a]pyridine-5-

h s 2-[2-{isobuiviamino)-2-
carboxamide o \~< oxoethyl}-N-(4-methyl-
NT o CH, 2

223 43526 1.28 ®

phenvipeniyl)imidazo{
1.2-alpyridine-5-
carboxamide

2-f2-

(cyclopentylaming)-2«

oxoethyi}-N-(4-mathvl-

2- 447.26 1.27 *
phenvipentylimidazof

1,2-alpyridine-5-

carboxamide

T
\ N\MN no 2dedEe
dimethyipropyl)amino]

-2-oxoethyl}-N-(4- ’
NT o
225 % methyl-2- 44926 128  *
phenyipentyllimidazof
CH 1,2-ajpyridine-5-
: carboxamide

N NM 2-(2-{(2-
& \ ethoxyethyllamino]-2-

o 5 oxoethyl}-N-(4-methyi-
226 ‘“\CHQ 2-

224

451.25 1.24
phenyipentylYimidazo|
CH, 1,2-a]pyridine-5-

carboxamide

2-{2-j(2-

isopropoxyethyllamino
]-2-oxoethyl}-N-(4-

methyl-2- 465.26 1.28
phenylpentyllimidazof

1,2-ajpyriding-5-

carboxamide

227

108



aminopyrrolidin-1- ygmethyll- N-{[(21R)- 6,6- dimethyl bicyclof

3.1.11396.251.17 hept-2- ylimethylpmidazo[1,2- a]Jpyndine-5-

carboxamide 2-N(cyclopropylmethy0-5- N-(4-methy1-2- phenylpe
RANKIAZE] 1,2-a)pyridine-2,5- dicarboxamide 41919 1.32 PCT/US2007/624396

2-N-cyclopropy1-5-N- (4-methy1-2- phenylpentybimidazo[ 405.181.3

1,5-9mRpuMne-2 5- dicarboxamide — Name MS Ry ICy
2NN
. N\/>—>, o N-{4-methyl-2-
K \_(\’j phenytpentyl)-2-{2-
ey OxXQ-2-
228 [{tetrabydrofuran-2- 463.25 1.24
vimethyhaminojethvlli

midazal1,2-alpyndine-
5-carboxamide

N-{4-methyl-2-

phenylpentyl)-2-{2-

oxe-2-{{2,2,2-

triftuorcethyl)aminolet  461.358 1.24 *
hyllirmidazol,2-

alpyriding-5-

O carboxamide
e
g N-(4-methyi-2-
phenylpeniyl}-2-{2-
N © \_\0 oxo-2-{(2-
230 \_q, Propoxyethyllaminolet 465.24 1.26 "
hyllimidazo[1,2-
CH, alpyridine-5-
carboxamide

229

llamino}-2-oxoethyl)-

N-{4-methyl-2- 46528 128  *
phenylpentyllimidazo[

CH, 1,2-a]pyridine-5-

carboxamide

£ =N
N NM | 2-(2-{[1-
(methoxymethyllpropy
O—CH,

231

Chiral

N
- NJ_}‘ L 2-(2-{{{1R,25)-2-

& N (o carbamoylcyclopentyl]
g amino}-2-oxoethyl)-N-

{4-methyl-2- 490,23 1.23
phenylpentyllimidazo]

1,2-alpyridine-5-

carboxamide

232 e

169



2-N-isopropy1-5-N-(4- methy1-2- phenylpentyl)imidazo[ 407.20 1.31
1,2-a]pyridine-2,5- dicarboxamide CompoundNameMSRT Mst
ﬁ-N-sec-but¥1-5-N-(4- methyl1-2- phenylpentyl)imidazof 421.211,34
S HIBVkiRe-2,5- dicarboxamide 5-N-(4-methy1-2- phenylp8H{HS2e17/924396
N-(2- morpholin-4-y1-2- oxoethyl)imidazo[1,2- alpyridine-2,5- dica

rhoXERRRED4(4- Name MS Ry Gy
22N
s N\%}‘N N-{4-methyi-2-
d W phenylpentyl)-2-[2-
N g ~> {morpholin-4-viamino)-
233 <_ 2- 464.22 1.22
Ny 9 oxvethylfimicazol1,2-
ajpyridine-5-

carboxarmide

= Ny

N NM o 2-{2(2-aminc-2-
u oxpethyl)amino]-2-

N, oxoethyi}-N-{4-methyl-

234 2-

"o phenylpentyllimidazof

1,2-alpyridine-5-

carboxamide

438.20  1.19

2-{2-[(2~amino-1-
methyl-2-
oxoethyllaming}-2-
oxoethyl}-N-(4-methyl-
2.
phenyipentyllimidazol
1,2-alpyriding-5-
carboxamide

AN
CH
% NM/ \ ° 224
I/I\r . \_/N_<CH isopropylpiperazin-1-
N o *
H,C

235 450,22  1.21 *

vh-2-oxoethyl}-N-{4-

methyl-2- 490.28 117
phenylpentyl)imidazo|

1.2-alpyriding-5-

carboxamide

236

CH,

Chirat

N
x NMN 2-{2-[(28)-2-
4 {methoxymethylipyrrol
NT o
5]
/
HC

idin-1-yl}-2-oxosthyl}-

N-{4-methyl-2- 47725 1.25
phenvipentyl)imidazo|

1,2-alpyridine-5-

carboxamide

237 He

CH,

110



isopropylpipe razin-1- yl)carbonyll-N-(4- methy1-2- phenylpentyl)imidazo[
1,2-a]pyridine-5- carboxamide 24(3- acetamidopyrrolidin-1-
(gcarbon é N-(4- methy1-2- phenylpentyl)imidazo[ 1 2-ajpyridine-5-
ABEEH e 2- -{[(2S)-2- (methoxymethyl)pyrrol PCT/US2007/024396
1din-1-ylicarbony1)-N(4-methyl-2- phenylpentyl)imidazof 1,2-alpyridine-5-
caRsSEaIde WO 2008/066789PCTANES007/024396  MS " Rr G
CompoundNa eMﬁQI 1CAQ MNH4-methyl-2- Fphenylpentyl)-2-([3-
(trifluoromet ﬂ)p pexdin-1- ylicarbonyimistagap , 2-a)pyridine-5-
carboxamide N-4=thethyl-2phenyl peis L@ﬂw}&ﬁ‘dln 1-
ylcarbonyl)imi zo[1,20alp teine-5- § %ﬁ m ethy1-2-
23%henylpenty )-2(pyrrolidin-1- ylcarb ngy Tt %Tfj alpybdine 627 -
carboxaft vilethyllimidazof1,2-

alpyridine-5-
carhoxamide

27N
N
\ methoxypiperidin-1-

o yi)-2-oxcethyll-N-(4-

W
236 o rethyl-2- 47727 123 *
3 phenylpentyllimidazol
&H, 1,2-alpyridine-5- -
_ carboxarmide
/CHS
~ /N 0 '
: 2-{2-[3-
X NMN(j- (methoxymethy)piper
N G din-1-yl}-2-oxoethyi}-

N-(4-methyl-2- 48126 1.26 *
H,C phenylpentyl)imidazof ‘

& : 1,2-alpyridine-5-
s carboxamide

e

NP N 2-(2-[2-

o (methoxymethyl)piperi
N g din-1-yl}-2-oxoethyl}-

240

241 e 5 N-{4-methyl-2- 491.26 1.28 *
3 / phenylpentyl)imidazof
L, H,C 1,2-alpyriding-5-
3 carboxamide
N-(4-methyl-2-

phenyipentyi}-2-(2-
oxo-2-pyrrolidin-1-
ylethyiimidazof1,2-
alpyridine-5-
carboxarmide

242 433.25 1.24 *

111



2-{[2- (methoxymethyl)piperi din-1-yl]lcarbonyll-N(4-methy1-2- phenylpe
ntylimidazol[ 1,2-a]pyridine-5- carboxamide 2-N-methy1-5-N-(4-

methyl-2- phenylpentyl)-2-Npropylimidazo[1,2- a]pyridine-2,5-

%9:&?%@6 ﬁﬁgf’de 501.191.36 433.22 1.33 419.22 1.29 477.23 B IRBADTABA4396
1.32 CompoundNameMSRT icn WO 2008/46789 CompoundName Alit
01£ema008B PCT/US2007/024396 Name MS Rr ICy

N
N/
%f{ ) N-{4-methy}-2-
O
i 4§

phenylpernyl)-2-(2-
oxo-2-piperidin-1-
ylethyllimidazof1,2-
alpyriding-5-
carhoxarmide

243 44725 125 *

2-[2-(3,3-

dimsthylpiperidin-i-

yi)-2-oxoethyil-N-(4-

methyl-2- 47527 128 "

O 0 Cg phenylpentyl)imidazof
8 1,2-g]pyriding-5-

7NN carboxamide

.

N o N-(4-methyi-2-
¢ phenyipeniy)-2-(2-
N oo morpholin-4-yl-2-
H,C - oxopethyl)imidazo[{,2-
‘ alpyridine-5-

CH, ] carboxamide
Zaal
C
x Nﬂ Tk N-{4-methyi-2-
o \_\ phenylpentyl)-2-{2-

[methyl{propyi)amino}-

246 ' 2- 435.26 1.25 *
H,C oxoethyllimidazof1,2-

alpyridine-5-

carhoxamide

244

245 448,22 122

~ /N ) .
X NMNQOJ 2-[2-(1 4-dioxa-8-
o azaspirol4.5]dec-8-yl)-
2-oxoethyl]-N-{4-
247 methyl-2- 505.24 1.24 *

! _ = phenylpentyl)imidazo]
CH 1,2-a]pyriding-5-

e carboxamide

112



42430 1.15 -carboxamide CH, lICompound NH2 Name
N-(adamantan-1- yimethyl)-2-(2- cyanoethyl)imidazo[1,363.171.14

2-a

ridine-5- carboxamide 1-({5-[(adamantan-1- ylmethyl)carbamoyl]im
NEZYP%E byridin-2- yl)methyl)-3-methyl1H-pyrazole-4- carBesylig2aei@24396

1-((5-[(adamantan-1- ylmethypcarbamoyl]im idazo[1,2-a]pyridin-2-

yl) -methyllH-é)yrazoIe-B- cathogylic acid

hiral

Chiegl

250 noe
HC
CH,
o Nt —<]
251 oo
H3C
CH,
= /N G
72X p
N/ N__<
CH,
252 0

MS

N-{2-adamantan-1-
ylethyh-2-{[{38)-3-
aminopyrrolidin-1-
yimethyllimidazo[1,2-
ajpyriding-5-
carboxamide

422.25

2-{[{3R)-3-
aminopyrrolidin-1-
yiimethyl}-N-{{{2R)-

H

dimethylbicyclof3.1.1]
hept-2-
yiimethyl}imidazol1,2-
ajpyridine-5-
carboxamide

396.25

2-N-
{eyclopropyimethyl)-5-
N-(4-methyl-2-
phenyipentyhimidazof
1,2-alpyridine-2,5-
dicarboxamide

419.19

2-N-cyclopropyl-5-N-
{4-methyl-2-
phenylpentyllimidazol
1,2-ajpyridine-2 8-

* dicarboxamide

405.18

2-N-isopropyl-5-N-(4-
methyi-2-
phenyipentyliimidazo[
1,2-a}pyridine-2,5-
dicarboxamide

407.20

113

Ry

121

197

1.32

1.3

1.31



N-(adamantan-1- ylmethyl)-2-{[(3R)-3- (L-alanylamino)pyrrolidin-1-
yllmethyl)imidazo[1,2- a]pyridine-5- carboxamide 278 N-(adamantan-1-
v%)meth@%) -2- yinylimidazo[1,2- alpyridine-5- carboxamide 336.27 1.23

dRlameMsS 0 284 N-(adamantan-1- PCT/US2007/024396
ylmethyl) -2- (5 methyl1H-pyrazol-3- ypimidazo[1,2- a]pyridine-5-
cafuseasng Name MS Ry ICy
= Nﬂ{_
oH, 2-MN-sac-buty-5-N-(4-
methyi-2-
253 phenylpentylimidazo] 42121 134

1,2-ajpyridine-2,5-
dicarboxaride

N 0
= Nﬂ

N s\ 5-N-(4-methyt-2-
~>“N o] phewy!pgntyi)«%f\ie(z

morpholin-4-yi-2-
oxoethyliimidazof1,2-
alpyridine-2,5-
dicarboxamide

NN
A 24(4-
O isopropyipiperazin-i-

yijcarbonyl]-N-(4-
A 255 maethyl-2- 476.23 1.22
phenylpentyllimidazof
CH, HC 1,2-a]pyridine-5-

carboxarmide

254 48299 1.27

= /N 0
N NNN 2-4(3-
O\ acetamidopyrrolidin-1-
N g N yicarbonyi}-N-(4-
256 4\\ methyl-2- 476.21 1.25

He . 0~ TCH, phenyipentyl)imidazo|
1,2-a]pyridine-5-

CH, .
O carboxamide

N 0 Chiral

o e
N Nﬂm 2-{{(25)-2-

{methoxymethyl)pyrrol
N 0 din-1-yilcarbonyl}-N-
257 e H,c— 0 (4-methyl-2- 463.23 1.31 *
X s
phenylpentyllimidazo{
1,2-ajpyridine-5-
carboxamide
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390.301.25 0 OH WO 2008/066789PCT/U52007/024396
CompoundName N-(adamantan-1- yimethy1)-24(3- fluoropyrrolidin-1-
¥ methyl]imidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-

F%nz @ % 32(2-[(3R)-3- aminopiperidin-1-yl]-2- oxoethyl}imidBE {26 7/024396

a]pgrldlne -5- carboxamide
ompound Name MS By ICg

s M N E N-(4-methyi-2-
g phenyipeniyl)-2-{3-
o {rifioromethyl)piperid

F in-1- 501.19  1.36
yHcarbonyvliimidazolt,
2-alpyridine-5-

carboxamide

238

N-(4-methyl-2-
phenylpentyl}-2.
{piperdin-1-
vicarbonyhimidazof1,2
-ajpyriding-5-
carboxamide

433.22 133

N-(4-methyi-2-
phenylpentyi)-2-
{pyrrolidin-1-
ylcarbonyl)imidazo{1,2
-alpyridine-5-
carboxamide

260 418.22 1.29 *

2-{fo-

(methoxyrethyllpiperi

din-1-yllcarbonyf)-N-

{4-methyi-2- 477.23 1.32 *

261 5
Q phenyipentyllimidazof
1,2-a)pyridine-5-
HO

o carboxamide

/ 2-N-methyl-5-N-{4-
HC _\_GHa methyi-2-

N0 phenyipentyl}-2-N-

H,C propylimidazoi1,2-
ajpyridine-2,5-
CH, ' dicarboxamide

262 421.23  1.32 *
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3-(5-[(adamantan-1- ylmethypcarbamoyl]im idazo[1 ,2 -a]pyrid in-2-
yl}propanoic acid N-(adamanta n-1- ylmethyl)-2-(2- aminoethyl)imidazo[1,
353.32 1.14 2-alpyrid ine-5- carboxamide N-(adamantan-1-

AR (4- cyanophenyl)imidazo[ 411.28 1.33 1,2-a]pyREiR&53007/024396
carboxamide 2-adamantan-1-yl-N- (2-([(3R)-3- aminopyrrolidin-1-
yl|FREERGMthidazo[1,2- a]pyridin-5- ylj#eBtamide CompoundSamdiMSRE sy
Chiral N-{[(1$52F - dimethylbicyclo[3.1.1] hept-2-yl1lrnethyl)-2-
[(2-methylpiperazinA- 4 N4.331.21 ygq@rpggyg%nidazo[l, 2-alpyridine-5-
carboxamide ’ azaspiro[4.5]dec-8-

yicarboriyi)-N-(4-

methyl-2- 49121 133 ¢

phenvipentyllimidazo]

1.2-alpyridine-5-

carboxamide

N-(d-methyl-2-
O phenylpentyl}-2-
964 W0 o] {morphoiin-4-
HC vicarbonyllimidazofi,2
~alpyridineg-5-
CH, carboxarmide

43520 1.28

2-(3,3-

CH,  dimethylpiperidin-1-

My yicarbonyl}-N-(4-
methyl-2- 46125 1.38
~ phenylpeniyl)imidazof
1.2-alpyriding-5-
catboxamide

265

N-(adamantan-i-
O yimethyl)-2-{[{2-

0 aminoethyithiolmethyl
Hmidazof1,2-
ajpyridine-5-
carboxamide

266 3e8.18 11 "

N-{adamantan-1-
yimethyi}-2-{[{2-
hydroxyethysuifonyi]
methyliimidazo[1,2-
ajpytidine-5-
carboxamide

267 432.16 1.45 ¥

OH
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N-W1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2-ygmethyl)-2-

(piperazin-1- ylcarbonyl)imidazo[1,2 -a]pyridine-5- carboxamide
2-[(1R,4R)-2,5- diazabicyclo[2.2.1 [hap t-2-ylcarbonyl]-N-
M( ‘,%‘3%)@3-6,6- dimeZlhylbicyclo[3.1.1]422 311.21 hept-2- PCT/US2007/0243%6
ylimethyllimidazo[1,2- a)pyridine-5- carboxamide 2-1(1S,4S)-2,5-
dicZBRYEIH[2.2. 1]hep t-2-ylcarbony M 1S 2R 55)-6,6- MS Ry  ICs,

dimelhylbicy 1.11422.321.21 hept-2- yl)methyl)imidazo[1,2-
PN~ ‘ N-{adamantan-1-
© AL yimethyt)-2-{2-

[{dimethylcarbamoylia

A N T minojethyllimidazo[1,2 <+30 115”7
S Sy WN/U\:F»’CHs -apyridine-5-
CH

carboxamide

3

N N-(adamantan-i-
o yimethyl)-2-[2-
269 410.28 1.07 *

{giyeylaming)ethiyilimi
ZaN | o dazof1,2-alpyridine-5-
\ :hi\l )L\/NHE carboxamide
N-(adamantan-1-
yimethyl)-2-{2-{(N-
methylglycyllaminojet .

hyllimidazo[1,2- 42420  1.07

0 it

Q
= “"§_\_ )l\/ alpyridine-5-
Ny N N\CHG carboxamide

~ /N .
X N\)—m} 2-[2-
4 {cyclohexylaming)-2-
271 X0 oxoethyl}-N- 307.21 1.4

270

{cyclohexylimethyl)imid
azo[1,2-alpyridine-5-
carboxamide

oxoeihyvljimidazo[1,2-
ajpyridine-5-
carboxamide

N
S Nt/ /N N-{cyclohexyimethyl)-
N N 2-{2-(4-ethylpiperazin-
S CHy  {.yi)-2-
272 N 23417 115

44118 1.18
oxoethyllimidazo[1,2-

a)pyridine-5-

carboxamide

7 N-(cyclohexylmethyl)
O ~{Cycionexyimethvi)-
x NMO( j 2-[2-(1,4-dioxa-B-
0 O azaspiro[4.5]dec-B-yl)-
273 N ' 2.
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a]pyridine-5- carboxamide 2-(1,4-diazepan-1-
ylcarbonyl)-N([(1S,2R,5S)-6,6- dimethylbicyclo[3.1 .1] hept-2-
Amethyllimidazo[1,2- a]pyridine-5- carboxamide WO 2008/066789
"&%ﬁ%@/&%&%cmraf N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1. FFT/S2007/024396
hept-2-yljmethyi)-2- ([(2R)-2- methylpiperazin-1- yllcarbonyl}imidazol[1,
2-&48yREnaE-5- carboxamide N-W1S,218S)-6,6- dimethylMSyclo[B:1.1JCs
hept-2-yl]me 2- methylpiperazin-1- Acarbonyllimidazo[1,
2-ajpyrjding boxamide N-{1(1S2Ri&83~&6-dimethylbicyclo[3.1.1]
TyIH2- (R3R)-3- isopro%@g@gﬁﬁﬁég E)}f!ilcarébecz)gn%l}irr_;igj‘?zo[%,
5- carboxamide 2-alpyridine-5- * : '
carboxamide

R
= N

N \N
0

1-({5-[{adamantan-1-

1 / yimethyljcarbamoyllim
N idazo[1,2-alpyridin-2-

275 R y
viimethyl)-3-methyl- 448.21 118
1H-pyrazola-4-

carboxyic acid

1-({5-{{(adamantan-1-
yimethyl)carbamoyliim
idazo[1,2-alpyridin-2-
yiimethyl)-5-methyl-
1H-pyrazole-3-
carboxyiic acid

Chiral
N N-(adamantan-1-
I N yimethy!)-2-{[{3F)-3-
N {L-

P h\x{ ) ?lanyiammo)pyrrohdm- 47908 109  °
N ylimethyllimidazof1,2-
D\N/U\/CH;; alpyridine-5-
carboxamide

448,21 147 "

Q

N N-(adamantan-1-
Oz yirmethyl)-2-
278 ‘ vinylimidazof1,2- 336.27 1.23 *
= N/\>___\ alpyridine-5-
NG N o, carboxamide
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N-([(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2-yllmelhyll-2- {[(3S)-3-
isopropylpiperazin-1- yl]jcarbonyl)imidazo[1, 2-a]pyridine-5- carboxamide
Vb\&\/\é‘ S 2R 58) -6,6- dimethylbicyclo[3.1.1] hept-2-yOmethyl)-2- {[(3S)-3-
fllplperazm 1- yl]carbonyliim idazo[1, 2-a]pyridine-5- cafb&RarHiere24356
N-{[(1 5 2R58) -6,6- di methylbicyclo[3.1.1] hept-2-ylimethyl}-2- {f(3R)-3-
metHiABiBEtazin-1- yllcarbonyl}limidaz8#ike2-a]pyridine-5- cafBoxarBide s
424.33 12§ 'TS,2R,56)-696- dimethylbicyclo[3.1.1]

hep #2-Nmelhyl-2-N-pipeyiginrd38. 351 22 3-ylimidazo[1,2-
ajpyridi fic: oxamlde 5-N-([(% ;)'é@,};@,rﬁ,ylg,lﬁnethylblcyclo[fs 1.1]
arhept-A yI ethyl} -2-N-(2-methoxyethyljs2eN;pigieyidin-2- y1j g% azo[1,2-
a]pyrifing-2,5+dicarboxamide N- {[(13%%?@)%Wmethy |cyclo 1.1]
GpZole-
hept-2-yl]mety):2- g%?’- carboxylic acid

280 yiethyijcarbamowllimid 39630 1.36 *
azo[1.2-alpyridine-2-

carboxylate

O
0 CH
e
] N athyl 5-{{1-
‘\i adamantan-1-
N
(4]
O

O
yepei
‘ N ethyt {5-[(1-

| / adamantan-1-
281 N : ylethyljcarbamovilimid  410.31  1.25 *
azo[1,2-alpyridin-2-

yliacetate

@ N-(adamantan-1-

N. .0 yimethyl)-2-[(3-
287 : fluoropyrrolidin-1-
yhmethyllimidazofi,2

= N/\>_\ alpyridine-5-
o carboxamide

© 41133 1.21 ¥

| S i N-(adamantan-1-
N yimethyl)-2-{f(2-
283 { ) aminosthyl}sulfonylim
N 0 ethyllimidazo[1,2-
§=0 alpyridine-5-

N\ carboxamide

43i.28 119 "
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(methylamino)pyrrol id' 424.351.2 n-1- yllcarbonyl)imidazol[1,

2-a]pyridine-5- carboxamide N-{[(16,2R,56)-6,6- dimethylbicyclo[3.1.1]
hept-2-ylimethy1}-2- {[(2R)-2- isopropylpiperazin-1- yl]carbonyl}imidazol[1,
"%‘-’a%?;f@*‘{%ﬂ%"-s- carboxamide PCT/US2007/024396 NameMERTi&p07/024396
2-[(3-aminopyrrolidin-1-yl)carbonyl]-N-{[(1S,2R,5S)-6,6-
diré@@%ﬂ@)éyclo[&l.l] hept-2- yllmetBa%nidazo[1,2- a]pyrifie-5-Ry  ICs
carboxamyjde 5-N-if(1 3,2R,53)-6,6- dimethylbicyclo[3.1.1]

*yfmreth -WN(3,3-di methylp iperidiri 4-yl)-2-N-(3-
gaz o[1,2-a]pyridin “-(thﬁ- é‘?ﬁég&afnide
” %-N- - 8,6 dimethylbicycldfdeblas o
ept-2-yimethyl)-2-N-(3,3-dimethylpippidindyl)-2-N-(2390-80  1.25

methoxygtijll)imidazo[ 1,2-a]pyridineakBidtiearboxamide 2-N-[3-
tho)propyl 1-5-N-[[(1S,2R#E¥ABEe dimethyl bicyclo[3.1.1]
thyl}-2- N-(3,3-dimethylpiperidin-4-y1) imidazo[1,2-

{{5-{{adamantan-1-

o
X
N |
285 ~ yimethylicarbamoyllim ,,
r}% idazo[1,2-alpyridin-g-  oo0-28 1.2

yl}methoxy)acetic acid

a) o}
OH
% N-(adamantan-1-
N, .0 yimethwyi}-2-{pyrrolidin-
286 i , .
PN yimethylimidazof1,2.  coo-34 1.2
% alpyriding-5-
S A @ carboxamide
0
= N
| ! [{({5-[{adamantan-1-
yimethyl)carbamoylfim
287 i}z / idazo[1,2-alpyridin-2-  414.26 1.21 v
yi)methylythiolacetic
5 (8] acid
OH
@ N-(adamantan-1-
N. .0 ylmethyl)-2-[(3,3-
288 difiuoropiperidin-1- .
sy vl)methyllimidazo[1,2- 44334 123
/\>_\ alpyriding-5-
S carboxatnide
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alpyridine-2,5- dicarboxam ide 2-N-[2- (dimethylamino)ethy1]- 5-N-{[(1
S,2R,5S5)-6,6- dimethylbicyclo[3.1.1] hept-2-ylimethy1}-2-N- 523.43 1.17
v%%gﬂg%rg%%élpiperidin- 4-yl)imidazol[1,2- a]pyridine-2,5- dicarboxamide
6789 Compound PCT/US2007/024396 NameNISRYSE 7434396
5-N-{[(1S,2R,55)-6,6- dimethylbicyclo[3.1 .1]
hefFE2BR¥E thyl)-2-N(3-methoxyprop N-piperidin-4- yi&idaz&l,2-1Cso

\
M 0
A\

Lo

Ok

290 p N/\\\}_\
RN

291

yiimethylisulfomtlacst
ic acid

N-{adamantan-1-
vimethyh-2-[{4,4~
diflucropiperidin-1{-
vlimethyilimidazol1,2-
alpyridine-5-
carboxamide

443,34

N-{adamantan-1-
ylimethyi)-2-
{morpholin-4-
yimethyl}imidazo[1,2-
alpyridine-5-
carboxamide

409.34

N-(adamantan-1-
yimethyl}-2-{2-(1H-
tetrazol-5-
yhethyllimidazo[1,2-
ajpyridine-5-
carboxamide

406.30

N-{adamantan-1-
vimethyl)-2-{{4H4-1,2,4-
triazol-3-
yithioymethyilimidazof
1,2-alpyridine-5-
carboxamide

423.28

121

a]pyridine0 ,5- dicarboxamide 2-{[4- (aminomethyl)piperidi
n-1 Ryl ,2R,5S)-6,6- dimeth Ibicyclog?,.l.1]438.351.22
{{{&-{{adamantan-1-
N vimethyijcarbamoyllim
289 \/Z\ idazo{l,2-alpyridin-2- 44825 {22

1.23

1.2

1.2

1.21



hept-2- yljmethyl}limidazo[1,2- a]pyridine-5- carboxamide 2-{[3- (am
inomethyl)pipe ridi n-1-yljcarbonyl}-N[[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1]438.351.22 hept-2- ylimethyllimidazo[1,2-
WRANTTEIE. carboxamide 24[2- (aminomethyl)piperidi PCT/US2007/624396
n-1-yljcarbonyl}-N{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]438.351.22
hefRERMs ethyl)imidazo[1,2- a]pyrid¥s- carboxamide 2M32- Ry ICy

(ami thyl)pyrrolidi n-1-yl]jcarbonyl}-N-
N-(adamanian-1-

M. .0 yimethyl)-2-§(3-
2G4 Huoropyrrolidin-1-
viymethyllimidazo[1,2-

“ N/\\>_\ alpyridine-5-
S carboxamide

N
Q"'f F

411.31 121 "

Chiral

N-(adamanian-1-

oA
vimethyl)-2-{2-{(3R)-3-
205 N% 2@2&%?&:@;&?& 45038 114  °
Ny NQ alpyridine-5-
)
NH, :

carboxamide

. N
. 3-{5-[{adamantan-1-

296 yimethyl)carbamoyifim ) R
7NN idazo{1,2-a]pyridin-2- 38227 12
Y o yl}propanoic acid

OH
. N{adamantan—%
° yimethyl}-2-(2-
297 aminoethyljimidazoft, 353.32 144  *

N A 2-ajpyridine-5-
P carboxamide
N NH, .

N-{fadamantan-1-
, yimethyl)-2-(4-
298 4 N cyanophenyllimidazof 41128 1.33 *

1,2-a]pyridine-5-

carboxamide
~Y \
) \

Chirat |
N N Y@ 2-adamantan-1-yl-N-
[ I I (2~{_[(3R)-3-“
- : / aminopyrrolidin-1- 408.35 114 *
N
L

ylimethyl}imidazo[1,2-
ajpyridin-5-
yllacetamide

NH,
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{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]424.34 1,22 hept-2-
yllmethyl}imidazo[1,2- a]pyridine-5- carboxamide PCPUS2007/024396
NameMSKuicjQ 2-[(3-aminopiperidin-1-yl)carbonyl]-N-{[(1S,2R,5S)-6,6-
VU618 clo[3.1.1) hept-2- Amethyllimidazoll ,2- a]pyridRfeLEs2007/024396
carboxamide 2-[(4-aminopiperidEn-1-yl)carbonyl]-N-{[(1S,2R,5S)-6,6-
difeRgisi¢yclo[3.1.11 hept-2- ylirmethi®imidazo[1,2- a]pyifine-5Rr - ICx
carboxamjdé,2-{[3- (Xfffinomethyl)azetid in -1-§Si:arbonyl)-N-

5,6- dimethy|bicyc|o[3.]§;{rfmﬁn?§ 'gﬁiq?pt-z_

301

302

303

304

Chiral

<
o AR

O

hept-Z-yiimethyl}-2-
[(-methylpiperazin-1-  424.33
vlicarbonyviiimidazolt,
2-alpyridine-5-

carboxamide

N-{[(18,2R,58)-6,6-
dimethyibicycio]3.1.1]
hept-2-yiimethyl}-2-
{piperazin-1- 410.32
yicarbonylimidazol1,2
-alpyriding-5-

carboxamide

24(1R,4R)-2,5-
diazabicyciof2.2.1}hep
i-2-vicarbonyl]-N-
{[{15,2R,58)-6,6-
dirnethylbicyclo[3.1.1]  422.31
hept-2-

ylimethyllimidazol1,2-
ajpyridine-5-

carboxamide

2-(15,48)-2,5-
diazabicycio{2.2.1}hep
t-2-ylcarbonyl]-N-
{[{(15,2R,55})-6,5-
dimethylbicyclof3.1.1}]  422.32
hept-2-

yiimethvilimidazof1,2-
ajpyridine-5-

carboxamida

2-(1,4-diazepan-1-
ylcarbonyl)-N-
{i(18,2R,55)-6,6-
dimethylbicyciof3.1.1]
hept-2-
yilmethyilimidazo1,2-
ajpyriding-5-
carboxamide

424.34

123

1.21

1.2

1.21

.21

1.2



ylimethyl)imidazo[1,2- alpyridine-5- carboxamide (am inomethyppyrrolidi
n-l-yljcarbonyl)-N- {[(13,2R,5S)-6,6- dimethylbicyclo[3.1.1]424.34 1.22
hept-2- ylimethyl}limidazo[1,2- alpyridine-5- carboxamide
%ﬁ’f{%ﬁgﬁ&ﬁamel\ﬂsm WO 2008/066789PCT/US2007/024B96/US2007/624396
CompoundNameMSKT Ic_52. 5-N-([(1S,2R,5S)-6,6-

dinf&mpayrd clo[3.1.1] hC?_pt-Z-yl]meth;hMNpiperidinA- MS R ICsx

iral

. N-{f(15,2R,55)-6,5-
dimathylbicyclo]3.1.1]
G CH, hept-2-ylimethyl}-2-

305 o N {!(2}3{)—2- *
< methyipiperazin-1- 42483 1.2
Y ylcarbonyllimidazof1,
= NM " 2-alpyridine-5-
NP Y 3 carboxamide
o Chiral
s N-{[{15,2R,58)-8,6-
dimethylbicyeio]3.1.1]
Xel CH, ?ueggf-yi]methyl}—%
306 Oy N N @
Q methylpiperazin-1- 424.34 1.
N— yilcarboryllimidazof1,
z NM o 2-alpyridine-5-
Ty N : carboxamide
o Chirat
S N-{I(15,2R,58)-6,6-
dimethytbicyclo[3.1.1]
c O, hept-2-yllmethyl}-2-
307 Os N N {{(3R)-3- .
Q isopropylpiperazin-1- 45236 1.23
- - yiicarbonyllimidazoli,
7 NM o 2-alpyridine-5-
Y 5 ? carboxamide
\\\e.\l"’lu,“_
N-{[{13,2R,55}-6,5-
"/ dimethylbicyclof3.1.1]
L hept-2-yljmethyi}-2-

Oy _NH —N {[(35)-3-
I Q isopropylpiparazin-1-

yljcarbonyilimidazo[1,
e Nf\>__<“ 2-alpyridine-5-
K\);\\N g

© carboxamide
Ny,

308 452,36 1.22 "

N-{{(15,2R,55)-6,6-
dimethylblcyclo]3.1.1]

% hept-2-ylJmethyf}-2-
309 NH J ggi;}z}perazfn_ . 42434 121
= N/\>—<\l }é’};}?g&:ﬁ;i.iil_n;fdazoﬁ ,
e sy \ carboxamide
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ylimidazo[1 2a]pyridine-2,5- dicarboxamide 2-[(3-amino-8-
azabicyclo[3.2.1]oct-f3- yl)carbonyO-N([(1S,2R,5S)-6,6-
V§(JJI(i)m&'%%}glbi%\éclo[&1.1] hept-2- yllmethyllimidazo[1,2- a]pyridine-5-
cAOXaMIde Chiral ~ 2-([2- (aminomethyl)mo rphol in-4-y1)cBFFEHSANY024396
([(1S,2R,58)-6,6- dimethylbicyclo[3.1.11440.331.21 hept-2-

yl]ﬁmic@zo[l,z- a]pyridine-5- cBixamide 2-[(3-amiddazetifin-11Cs,

yl)carbonyl (1S,2R,5S)-6,6- dimethylbicyclo[3.1,1] hept-2-
dalzo[1,2- a]pyridine-5- cgﬁggﬁﬁiﬁgﬁjﬂ
hept-2-yilmethyl}-2-
310 OxNH ?j ﬂgg;gpe@?w% 424.33 1.2
Sy Y

-, Chial
.

5-N-{[{15,2R,55)-6,6-
dimethylbicyclo[3.1.1]

o 3 CH, hept-2-y(jmethyl}-2-N-
311 o methyi-2-N-piperidin- 438,35 122 *
G, ) 3-ylimidazof1,2-
2NN\ N ajpyridine-2,5-
— dicarboxamide
R T
e, Chiral
N 5-N-{[{18,2R,58)-8,5-
_CH, dimethylbicyclo{3.1.1]
C cH, Q ?gpb?ﬂ]metzyg—zwu
312 Oy N -mathoxyethyl)-2-N-
: piperidine4. 482.36 1.21
W yiimigazo[t,2-
2N “’C alpyridine-2,5-
S Y dicarboxamide
o~ Chiral N-{[(18,2R,55)-6,6-
dimethyibicyclof3.1.1]
g9 - h{gp‘i-a‘wyl]methyl}-z
3 | M
313 Oy N N {methylamino)pyrrolidi  424.35 1.2 *
. -~ .
2 M _ ylicarbonyl}imidazof1,
P Z2-alpyridine-5- -
N o] carboxarnids
“\\"t," Chiral
N-{{{15,2R,58})-6,6-
dimethylbicyclo{3.1.1]
L,C CH, hept-2-yllmethwi}-2-
O, M {[(2R})-2-
314 :’
isopropyipiperazin-1- 452.36 1.24
. N yllearbonyllimidazof1,
NN oH, 2-alpyridine-5-
SN, S Hd carboxarnide
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396.311,2 ethyl 2-{5- [(adamantan-1- ylmethyl)carbamoyl]im 410.33 1.25
idazo[1,2-a]pyrid in-2- yl)propa noate Name N-(adamantan-1-

‘%g%ég/yl %25[1-(2- hydroxyethyl)-3- methyl-1H-pyrazol-5-434.34 1.29
Viprhidazolt 2- a]pyridine-5- carboxamide N-(adamantan-1- PCT/US2007/024396

ylmethyl)-2-[1-(2- hydroxyethyl)-5- methyl-1H-pyrazol-3-434.34 1.23

yI]iR9B2EH. alpyridine-5- Name MS Rr ICy
HN Chiral
N 2-{(3-aminopyrrolidin-
>_C = 1-yl)carbonyl-N-
4 NN, {I(15,2R,55)-6,6-
315 gg‘;ﬁtgym'cy"'om"ﬂ 4032 118 *
e ;“ v yiimethyilimidazo[1,2-
3

ajpyridine-5-
Hﬂc‘i@" carboxamide

\0 5-N-{[(15,2H,55)-6,8-
dimethylbicyclol3.1.1]
hept-2-yllmethyl}-2-N-

316 N (3. 3-dimethvipiperidin-

4-yl)-2-N-{3-

methoxypropyllimidaz

N\ N N of1,2-a]pyriding-2,5-
' dicarboxamide
=N

‘\\\\\Vfr,,,“

[
5-N-{[(15,2R,55)-6,6-
/ dimethylbicyclof3.1.1]
hept-2-ylimethyl}-2-N-

52441 1.23

7\

317

G
i , Ylira=!
Og__NH f;{?ﬁ%ﬁgﬁ"p'pe”d'”“ 510.40 1.23
methoxyethyllimidazof
N \ N N 1,2-a]pyridine-2,5-
" dicarboxamide
N 7 %
o0 Y, \ 2-N-{3-
Y {dimathylamino)propyl
}6-N-{[(18,2R,58)-
6,6-
318 O NH dimethylbicycio[3.1.1] 537.45 1.47

hept-2-yiimethyl}-2-N-
(3,3-dimethylpiperidin-
4-yllimidazo[1,2-
alpyridine-2,5-
dicarboxamide

=

2-N-{2-

(dimethylamino)ethyl(]-

5-N-{[{18,2R ,55)-6,6~

dimethyibicycio{3.1.1]

hepi-2-yllmethyl}-2-N-  523.43 1,17 *
{3,3-dimethylpiperidin-

4-yllimidazof1,2-

alpyridine-2,5-

dicarboxamide

319

7\

/R

X
z/\\/
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carboxamide ethyl N-((5- [(adamantan-1- ylmethyl)carbamoyl)im

idazo[1,2-alpyridin-2- yl}methyl)-Nmethylglycinate 439.36 1.23
rel-N- é{ adamantan-1- ylmethyl)-2-{[(3R5S)- 3,5-

Vet
Compound
\\\V’Ju
320
S “‘*N >
MH, Chirai

N Mo
321 O>‘<\,~ 2~

HEN@ Chiral
N

N
Sy

322

Chirat

H,N 0>/-—<\/

N,
323

ﬁ Chiral
H,N N N

324

ngtr}pholln 4-437.36 1.22 yllmethyllimidazo[1,2-

Name

5-N-{[{15,2R,58)-6,8-
dimethyibicyclof3.1.1]
hepi-2-wilmethy)-2-N-
{3-methoxypropyl)-2-
M-piperidin-4-
viimidazo[{,2-
alpyridine-2,5-
dicarboxamide

2-{i4-
(aminomethyipiporidi
n-1-vljcarbonyl}-fN-
{[{15,2R,55)-6,6-
dimethylbicyclof{3.1.1]
hept-2-
yiimethyl}imidazol1,2-
alpyridine-5-
carboxamide

2-{[3-
(aminomethylpiperidi
n-1-yljcarbonyi}-N-
{I{15,2R,5%)-6,6-
dimethylbicyclo[3.1.1]
hept-2-
viimethyliimidazo[1,2-
alpyridine-5-
carboxamide

2-{[2-
{amiromethyl)piperidi
n-1-ylicarbonyi}-N-
{[(15,2R,55)-6,6-
dimethylbicyclof3.1.1]
hept-2-
yiimethyl}imidazo[1,2
ajpyridine-5-
carboxamide

2-{{2-
{aminomethyl)pyrrolidi
n-1-yllcarbonyi}-N-
{{{15,2R,55})-6,5-
dimethylbicyclo[3.1.1]
hept-2-
yiimethyl}imidazo[1,2-
alpyridine-5-
carboxamide
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POT/US2607/024396

MS

496.39

438.35

438.35

438.35

424,34

HO 343

1.22

1.22

1.22

1.22

1.22

ICs



a]pyridine-5- carboxamide CH,

(5-{5-[(adamantan-1-

ylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2-

‘%1} -3-methy1-1Hpyrazol-1-yl)acetic acid CompoundNameMSRT no O
fidin-1- yljcarbonyl}-N-[(6,6- dimethylbicyclo[3.1.1PHERE 20 7/024396

yl)methyl]lmldazo[l 2- ajpyridine-5- carboxamide 1-({5-[(adamantan-1-
ReEBAYEArbamoyl]im |dazo[ 1,2-a]phEdn-2- yimelhyl)-6480-1,8s s

dlhpgaﬁ)@?}me -3- carbo®yffic acid

325

>——<J/\

;{39\%@‘,«

H,N Chiral
% )
Y
& N

N
HG !

H:;CA_@““

NH, Chirai

326

O

Chiral
szﬁ N

328

2-i{3-aminopiperidin-
1-yljcarbonyi]-N-
f[{15,2R,58)-6,5-
dimethyibicyclo[3.1.1]
hept-2-
yilmethyl}imidazo{1,2-
alpyriding-5-
carboxamide

424.34

2-f{4-aminopiperidin-
1-ylcarbonyli-N-
{{(15,2R,55)-6,6-
dimethyibicyciof3,1.4]
hept-2-
yiimethyllimidazo[1,2-
alpyridine-5-
carboxamide

424.34

2-{{3-
{aminomethyl)azetidin
-t-ylicarbonyl}-N-
{[{15,2R,55)-6,6-
dimethyibicyclof3.1.1]
hept-2-
yllmethyllimidazo[1,2-
alpyridine-5-
carboxarmide

410.32

2-{[(2R)-2-
{arninomethyl)pyrrolid
n-1-yllcarbonyi}-N-
{[(15,2R,55)-6,6-
-dimethylbicyclo]3.1.1]
hept-2-
vilmethyl}imidazo[t,2-
alpyridine-5-
carboxamide

424.34
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1.21 *
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1-({5-[(adamantan-1- ylmethyl)carbamoyljim idazo[1,2-ajpyridin-2-

ylimethyl)-2-oxo0-1,2- dihydropyridine-3- carboxylic acid N-(adarnantan-1-

PCT/US2007/024396

V‘{ylmeth%l -2- (thiomorpholin-4- ylmethyl)imidazo[1,2- a]pyridine-5-
i

carbBy

e N-(adamantan-1- ylmethyl)-2-(3-

oxgbutyl)imidazo[1,2-380.311.21 a]pKIridine-S- carboxamide

N-EREd tan-1- ylmethy] -2-[(3E)-3N#droxylmino)buty i 39582 1 B2

[

idazo[1,2-a}pyridine-5- carboxamide Qﬁ{ﬁﬁq_lygmeMS RT ICso

I

N
é N

N
HG !

2 g
HSCA@“
HzN%(v Chiral
Mo~y
5 Nz

N Yo
HC {

HSC""&E F I\

N, O Chiral
I
\
0 N &

329
&

330

331

Chiral
Q
N N

332 Y

[ s

O>—_<\/N 2

333 X
H,G /
%C@-‘N

Chiral

{aminomethyl)pyrrolidi
n-1-yijearbonyl}-N-
{i(15,2R,55)-6,6-
dimathyibicycio]3.1.1}
hept-2-
yiimethyl}imidazof1,2-
ajpyridine-&-
carboxamide

42435

2-{[(33)-3-
aminopyriofidin-1-
yijcarbonyl}-N-
[{{15.2R,558)-6,6-
dimethylbicyclof3.1.1}
hept-2-
yiimethyl}imidazol1,2-
alpyriding-5-
carboxamide

410,32

2-{{(8R)-3-
aminopyrrolidin-1-
ylicarbonyl}-N-
{[{15,2R,55)-6,6-
dimethylbicycio{3.1.1]
hept-2-
ylimethyl}imidazo[1,2-
alpyriding-5-
carboxamide

410.32

5-N-{[{15,2R,58})-6,6-
dimethylbicyclo[3.1.1]
hept-2-yilmethyi}-2-N-
{pyrrolidin-2-
yimethyhimidazoft,2-
alpyridine-2,5-
dicarboxamide

424,33

5-N-{{(18,2R,55}-6,6-
dimethylbicyclof3.1.1]
hept-2-yijmethyl}-2-N-
pyrrolidin-3-
yiimidazoft,2-
alpyridine-2,5-
dicarboxarmide

410.32

129

1.22

1.2

1.22
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PCT/US2007/024396 MS RI-MID
465.34 1.27 439.32 1.25 453.33

WO 2008/666789

Compound

Chiral

335

Chiral

336

337

437.36 1.33 437.36 1.33 467.35 1.3

PCT/USZO07/024396

MName

5-N-{[(1S,2R,55)-6,6-
dimethylbicyciof3.1.1]
hept-2-ylimethyl}-2-N-
piperidin-4-
ylimidazo[1,2-
ajpyriding-2,5-
dicarboxamide

424.33  1.21

2-{(3-amino-8-
azabicyclo[3.2.1]oci-8-
viycarbonyl]-iN-
{[{15,2R,558)-8,6~
dimethylizicycio[3.1.1)
hept-2-
wijmethyl}imidazo]1,2-
alpyridine-5-
carboxamide

450.35 199

2-{[2-
(aminomethyiymorphol
in-4-yljcarbonyl}-N-
{[{15,2R,58)-6,6-
dimathylbicyclo[3.1.1]
hept-2-
yiimethyllimidazof1,2-
alpyridine-5-
carboxamide

440.33 1.21

2-[(3-aminoazetidin-1-
yhcarbonyi}-N-
{l{15,2R,58)-8,6-
gimethylbicyelof3.1,1]
hept-2-
yHmethyllimidazo[1,2-
alpyriding-5-
carboxamide

386.31 1.2

ethyl 2-{5-
I{adamantan-1-
yimethyhcarbamoytlim
idazof1,2-alpyridin-2-
vhipropancate

41033 1.25
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1.28 NameMSRT iQ 5-[(adamantan-1 - ylacetyl)amino]-Nisopropyl-N-(2-

methoxyethyl)im idazo[ 1 ,2-a]pyridine-2- carboxamide
2-adamantan-1-yl-N(2-[(5-ox0-1,4- diazepan-1- yl)carbonyl]imidazo[1

“é%%&%?&%’% ylacetamide 1 -({5-Radamantan-1- ylacetyl)amtridliff§a#24396

o[l 2 a]pynd in-2- ylicarbo nyl)piperidi ne3-carboxamide

FHetan-1-yI-N(2-([4- (trifluoromB@#A)piperid in-1 - MS  Rr ICsy

, 2-alpyridin-5- yOacetamide 1 -({5-((adamantan-1-

3z o[1 ,2-a]pyridintZadamantan-1-

&, eZl-carboxamide ﬁﬁéth?ﬁ)a;lartmntan 1-ylI-N(2-([3-

strlflu dro ethyl)p|r|d Fin-1 - yllcarbBrsifghysiiabzo[1 , 2- aigzrldln -5-

: methyl-1H-pyrazol-5- 1.26 *
yl)aceta Id6,48% 331.34 vl lrmdazoﬁ 2-
7 ajpyridine-5-
N
P carboxamide
Oy
0

i = N MN-(adamantan-1-
N ytmethyl}-2-1-(2-
] hydroxyethyl)-5-
340 N / 434,34 1.23 *

methyl-1H-pyrazol-3-
yHimidazc[1,2-

=
} alpyriding-5-
NN o carboxamide
CH,
o]
R N
- sthyl N-({5-
\\/Z\ [(adamantan-1- :
341 N yimethylicarbamoytlim -
N/CHi’ _ idazof1,2-alpyridin-2- 439.36  1.23
0 ylimethyl)-N-
methylglycinate
ol
M
CH,
0 _ :
‘ N N .
- : 3-{({5-{(adamantan-1-
\ ) vimethylycarbamoyflim
342 N idazot,2-alpyridin-2-  428.28 122 *
s viimethyl)thiolpropano
ic acid
0 .
HO
@\ rel-N-(adamantan-1-
v o girgefhyt)—z-{[(aﬂﬁsy
343 dimethylmorphofin-4-  437.36 1.22 *
CEY A yilmethyllimidazo[1,2-
S A Oy alpyridine-5-
N N carboxamide
e
0
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WO 2008/066789PCT/U52007/024396 CompoundName 390 0-c63

2-adamantan-1-yl-N(2-([3- (methoxymethyl)piperi din-1-
[)carbonyllimidazo[1, 2-a]pyridin-5- yOacetamide 465.38 1.28 Name MS

‘%%Z'P / %"[%71024396 RT 2-adamantan-1-yl-N(2-[(3- methoR{piperidirea+3ss

Compound Name MS Rr Kw

N-(2-

bicyclo[2.2.11hept-2-

yiethyl)-2-(morpholin-

4- 383.32 1.8 *
yimethyiimidazolt1,2-

ajpyriding-&-

carboxamide

344

Z-{B-{(adamanian-1-
vimethyljcarbameyljim
idazol1,2-alpyridin-g-
viibenzoic acid

430.32 1.28 *

3-[{{5-[(adamantan-i-

\ / : vimethyl)carbamoyllim
idazo[t,2-ajpyridin-2- 460.25 121 = *
g,;o ylimethylisutfonyliprop

anoic acid
8]

(5-{5-{{adamantan-1-
yimethyl)carbamovi]im
idazo[1,2-a]pyridin-2-
yi}-3-methyl-1H-

OH
/ E\\i/\l( pyrazol--yilacetic
acid

448.30 1.29 *

N-({8-[(adamantan-1-

yvimethyljcarbamoyljim
348 W idazo[1,2-alpyridin-2-  411.31 122  *
CH, yiimethyl)}-N-
N 0 methylglycine
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451.36 1.27 Acarbonyllimidazo[l, 2-a]pyridin-5- yl)acetamide
2-adamantan-1-yl-N-

WO 2008/066789 PCT/US2097/024396

Compound Name MS Ry ICy

. &
~ M
N

/

f

©

349

= -

/
-
é

350

e
vy
OYU
o]
g

_—

W,
o
é

351

Op
2

352

,_/
T
é

Z=

Ezb ®

#3]

2-{[{3R}-3-
aminopyrrolidin-t-
vijearbony(}-N-{(6,6-
dimethylbicyclo]3.1.1]
hept-2-
yhimeathyllimidazofi, 2.
ajpyridine-5-
carboxamide

410.34

1-{{5-{{adamantan-1~
vimethyl}carbamovljim
idazo[1,2-alpyridin-e-
yiimathyl)-6-0xc-1,6-
dihydropyridine-3-
carboxyiic acid

461.33

1-{{&-{(adamantan-1-
yimethyl)carbamoyljim
idazo[1,2-a]pyridin-2-
ylimethyl}-2-oxo-1,2-
dihydropyriding-3-
carboxylic acid

461.32

N-(adamantan-1i-
yimethyt}-2-
{thiomorpholin-4-
yimethyl}imidazof1,2-
ajpyridine-5-
carboxamide

-425.34

N-(adamanian-1-
vimethyl}-2-(3-
oxchutyllimidazof1,2-  380.31
ajpyriding-5-

carboxamide

N-(adamantan-1-
yimethyi)-2-{{3E)-3-
(hydroxyiminobutyllim  395.32
idazo[t,2-a)pyriding-5-
carbexamide

133

1.18

1.25

1.25

1.22

1.21

1.22



(21(3,3- dimethylpipendin-1-

2-alpyridin-5- yl)acetamide 5-[(adamantan-1-

WO 2608/066789

Compound
0

=% N

! N
355 \

N

N
(),

o]

0
356 N
=0
}
H,C
" /N o
. Nﬂ,\i
357 Of N < >
AT
358 oi N Q
AN P
359 0. N O
N
o
o /N 0
2 NM
360 N “3"/\

2,

Name

1-({5-[{adamantan-1-
vimethylcarbamowllim
idazo[1,2-alpyridin-2-
yiimethyl}-2-oxo-1,2-
dihydropyridine-4-
carboxylic acid

ethyl 4-({5-
f(adamantan-1-
viacetyllaminolimidaz
oft,2-alpyridin-2-
vilcarbonvi)piperazine
-1-carboxyiate

2-adamantan-1-ykN-
[2-{piperidin-1-
yicarbonyl)imidazof1,2
-ajpyridin-5-
vilacetamide

2-adamantan-1-yl-N-
[2-(pyrrolidin-1-
vicarbonyl}imidazof1,2
-aipyridin-5-
vilacetamide

2-adamantan-1-yh-N-
{2-l{4-formylipiperazin-
1=
yl)carbonyljimidazof1,
2-alpyridin-5-
yllacetamide

5-{(adamantan-1-
ylacetylyamino]-N-
butyl-N-
methylimidazol1,2-
alpyridine-2-
carboxamide

134

yOcarbonyllimidazo[1, 449.38 1.33

PCT/US2007/024396
MS R Iy

46130 122 ¢
49432 120  *
42132 120  *
407.30 125  *
450.31 1.24

42334 131 *



ylacelyl)amino]-N- methyl-N- (tetrahydrofuran-3- yl)imidazo[1,2-
a]pyridine-2- carboxamide 437.35 1.25 2-adamantan-1-yl-N-  (2-([3-(2-
methox eth‘}ll)piperidin

WO 2008/06678 PCT/US2007/0243%6
Compound Name MS Ry ICx
5-[{adamantan-1-
S AN / N vlacetyllamino}-N-
nd o methyl-N- 4
361 o, N N
? *  propylimidazo[1,2- 108.33 .28
ajpyridine-2-
carboxamide
~ /N &
S Nﬂl\i Z-adamantan-1-yi-N-
_> [2-(thiomorpholin-4-
362 Q. N <__ vicarhonyljimidazol1,2 43928 1.3 *
§ -ajpyridin-5-
yllacetamide
V o /N o
s N ﬂ 2-adamantan-1-yl-N-
{2-[(4-methylpiperidin-
i
3 O N o
63 yijcatbonyllimidazof1, 5039 1.32
oH, 2-a]pyr'fdir'1-5*
vilacetamide
" /N 0
S N\/>_</N Z-adamantan-1-yi-MN-
3 [2-(morpholin-4-
364 o, N & vicarbonyllimidazo{1,2 423.30 1.26 *
o -alpyridin-5- '
vijacetamide
AN P
N Nﬂ 5-f{adamantan-1-
N ylacetyl}amino]-N,N-
365 O, N CH, diethylimidazof1,2- 409,34 1.27 -
CH, ajpyridine-2-
carboxamide
NN P
\ ﬂ 5-{{adamantan-1-
/N ylacetyamino}-N-(2-
366 0. N HO 0 methoxyeathyl)-N- .
: ‘. Mmethylimidazof1,2- 425.33 124
*  alpyridine-2-
carboxamide

I35



-1- ylicarbonyllimidazo[1, 2-a]pyridin-5- yOacetamide 479.40 1.3

2-adamantan-1-yl-N-  (2-([2- (methoxymethyl)piperi din-1-

367

368

369

370

371

372

‘%I(I}cz%%%g,j!ggmdazo[l, 465.38 1.27 2-a]pyridin-5- yl)acetamide

Compound

3] Q

GUa

N

Hac:j \>7(‘,H3

HC

Name

5-[(adamantan-1-
viacetyhamino}-N-
isobutyl-N-
methylimidazol1,2-
ajpyriding-2-
carboxamide

5-f{adamantan-1-
ylacetyllaming]-N-
{1,3-dioxolan-2-
vimethyh-N-
methytimidazoft,2-
ajpyridine-2-
carboxamide

5-{(adamantan-1-
ylacetyljamino]-N-
athyl-h-
methylimidazo[1,2-
alpyridine-2-
carboxamide

5-{{adamantan-1-
yiacetyl)amino}-N,N-
dimethylimidazo{1,2-
alpyridine-2-
carboxamide

2-adamantan-1-yl-N-
(2-{[{28)-2-
{methoxymethyl)pyrrol
idin-1-
wilcarbonyllimidazo[1,
2-a)pyridin-5-
yljacetamide

5-[(adamantan-1-
yiacetyljamino]-N-

{cyclopropyimethy!)-N-

propylimidazo[t,2-
ajpyridine-2-
carboxamide

136

PCT/USZO07024396

M$

423.34

453.32

1385.32

382.33

451.36

449,36

Ry

1.3

1.25

1.26

1.24

1.27

1.34

ICso



2-adamantan-1-yl-N-

WO 2008/066789

373

374

375

376

177

378

Compound

(2-([4- (methoxymethyl)piperi din-l—_
ylJcarbonyllimidazo[1, 465.38 1.28 2-a]pyridin-5- yl)acetamide

Name

5-[(adamantan-1-
ylacetwlamino]-N-
butyi-N-
ethylimidazol1,2-
alpyridinge-2-
carboxamide

5-l{adamantan-1i-
viacetyl}aminol-N,N-
dipropylimidazo[1,2-
alpyridine-2-
carboxamide

ethyl N-{{5-
[(adamantan-1-
ylacetyhyaminolimidaz
o[1,2-alpyridin-2-
viicarbonyl)-N-
ethyighycinate

methyl 1-({5-
l{adamantan-1-
viacetyllaminolimidaz
oft,2-alpyridin-2-
vijcarbonyliprolinate

methyl N-({5-
" [(adamantan-1-

ylacetyllaminolimidaz
oft,2-alpyridin-2-
yljcarbonyi}-N-
methyiglycinate

ethyl N-{{5-
f(adamantan-1-
yiacetyllaminolimidaz

, of1.2-ajpyridin-2-

yijcarbonyi)-N-
methylglycinate

137

PCT/US2007/024396

MS Rr ICq
437.36 133 *
437.36 133 ¢
467.35 1.3 ..
465.34 197 ¢
43932 125 =
453.33 1.8



WO 2008/066789 CompoundName CompoundNamc_aMSRT no
2-adamantan-1-yl-N(2-{[3- 4220 N (hn ydroxymethyl)pipe .
din-1-451.341.25 yl]carbonyllimidazo[1, 2-a]pyridin-5- yl)acetamide

WO 2008/066789 PCT/US2007/024396
Compound Name MS Ry Iy

2N 0 !
S NN 5-[(fadamantan-i-

,N—\\ viacetyliamino}-N-
0. N HC o} isopropyl-N-{2- .
379 ? M(\CHQ ‘oW, methoxyethyllimidazo] “°°-37 128
1,2-a]pyriding-2-
catboxamide

3

Soa
2-adarrantan-1-yl-N-
NP N {2-[(5-ox0-1 4-
diazepan-1-
O, N *
380 (\l ylicarbonylfimidazo[1, 450.34 1.22
NT o 2-alpyridin-5-
viiacetamide
N o]

N
. NﬂN NH 1-{{5-{(adamantan-1-

2 ylacetyl)aminolimidaz
381 o. N of1,2-a]pyridin-2- 464.35 103
O yicarbonyl)piperidine-

3-carboxamide

= :N>_4(0 2-adamantan-1-ykN-
N (2-{l4- :
{trifluoromethylpiperid
382 0. N in-1- 488,33 1.33 *
3 yljcarbonvyijimidazol1,
2-alpyridin-5-
F yllacetamide

o /N 0
WM 1-{{&-f(adamanian-1-

vlacety)aminolimidaz
383 o, H o[t,2-a]pyridin-2- 464.35 1.22
yhicarbonylpiperidine-
NH, 4-carboxamide

o ,;ﬁf}-{ 2-adamantan-1-yl-N-
(2-[3-
NP M E (trifluoromethy!)piperid
Fooint- 48933 1.34
vijcarbonyl}imidazof1,
2-alpyridin-5-
yhacetamide

384

138



2-adamantan-1-yl-N(2-{[4-(2- hydroxyethyppipendinl-

ylicarbonyl}imidazo[1, 2-a]pyridin-5- yl)acetam ide 2-adamantan-1-yl-N-
‘%Zé% 2S)-2- (hydroxymethyl)pyrroli din-1- ylJcarbonyl)imidazo[1, 2-a]pyrid

2 %?I’f?gg mide 2-adamantan-1-yl-N(2-[(4- hydroxyp iperid§fAs2007/024396

yOcarbonylzinidazo[l, 2-a]pyrid in-5- yl)acetamide
2- n-1-yl-N{2-[(3-hydroxy-3-Maathylpyrrolidin-1- M3 Ry ICs

yl)carbonyl]in , 2-@]pyridin-5- yl}acetamide NameMSRT
- - A14-(2- 2-adamantan-1-yl-N-
2-adamantansl-yk: LA ( {2’[(3“
o methoxypiperidin-1- W
385 N Q yicarbonyllimidazoft, #0135 127
b 2-alpyridin-5-
" C/ yilacetamide
3

/N 0
S N““/>_/<N 2-adamantan-1-yl-N-
ﬁ [2-(1,4-oxazepan-4-
Q\/O yicarbonyllimidazo{1,2 54140 1.3 ¥
~alpyridin-5-
vilacetamide
N

o

O
U '
y 2-zdamantan-1-yl-N-
q N {2-[{4-fluoropiperidin-

1‘ &

7 O, N
38 Q yljcarbonylfimidazof1, 439.33 1.28
F 2-alpyridin-5-
yhlacetamide
N M O
Q;(H 2-adamantan-1-yi-N-

g {2-{(44-
" diflucropiperidin-1- .
QF ycarbonyllimidazo[t, 457-33 1.3
F

=
386 O, N
=

N
388 - O N
2-alpyridin-5-

yilacetamide

NN P
Q,\/)‘(N 2-adamantan-1-yl-N-

(2-{14-(2-
G, LN methoxyethyi)piperidin
-

389 479.40 1.29 *

yilcarbonyllimidazo[1,
2-alpyridin-5-
o) vilacetamide

/
H,C

QﬁN P 2-adamantan-1-yl-N-
S Nﬂ (2-{[3-
{methosyrmethyl)piperi
390 o, N din-1- 485.38 1.28
O—cH, yljcarbonyljimidazo[1,
2-alpyridin-5-
yllacetamide

139



hydroxyethyl)-1,4- diazepan-1-480.37 1.19 yl]carbonyllimidazol[1,

2-alpyridin-5- ypacetamide 2-adamantan-1-yl-N(2-{[4-(1-hydroxy-1-

meth Ieth piperidin- 1-479.37 1.27 yllcarbonyllimidazo[1, 2-a]ip%rid in-5-
{g?ﬁ e 2-adama ntan-1-yI-N(2.4[2-(1 -hyd roxy-1- ~ PCT/US2067/024336

methylethyl)plperld in-1-479.36 1.29 Ilcarbonyl]lmldazo[l 2 -a]pyrid in-5-

y e 5-[(adamantan-1 - ylac mino]-N-(3- M: By Gy
Qoa
Yy 2-adamanian-{1-yi-N-
@ NW\ {2’“{(3’" A T
0. n o methoxypiperidin-1- "
391 U ‘e Yhcarbonyifimidazo[1, 451.36  1.27
’ 2-alpyridin-5-

yilacetamide

=N 0
@\I:H 2-adamantan-1-yl-N-

o, N imethylpiperidin-1-
392 cr yijcarbonyllimidazolt, 449.36 1.33
2-alpyridin-5-
yilacelamide

M 0
- :}__( 5-{{adamantan-1-
P N o viacetyljamino]-N-
/ methyl-N-

393 0. N He (tetrahydrofuran-3- 437.35 125
yllimidazo[1,2-
a)pyridine-2-
carboxamide
AN P . 2-adamantan-1-yl-N-
A2~ e
methoxyethyl)piperidin
3904 Oi N Q‘\G -t 479.40 1.3

| vilcarbonyllimidazof1,
O 2-glpyridin-5-
ylyacetamide

N o
= "\H 2-adamantan-1-ykN-
SLNAN (2-{f2-
{methoxymethyl)piperi
NH(}——O din-1- 46538 1.27 *

385 Q
- : yljcarbonyilimidazol1,
2-glpyridin-5-
yhacetamide
22N a
ﬂ , 2-adamantan-1-yl-N-
N (2-{14-

N
o W {methoxymethylpiperi
386 din-1- 46538 1.28 *
yiicarbonyilimidazolt,
4 2-a)pyridin-5-
\
C

vhacetamide

140



hydroxy-3- methylbutyl)-N-453.35 1.26 methylimidazo[1,2- a]pyridine-2-
carboxamide 5-[(adamantan-1- ylacetybaminol-N-(3-
v@gd&gxx r%gyl)imidazo 411.311.25 [1,2-a]pyridine-2- carboxamide
((AdARtan-1- ylacetyl)amino]-N-(2- hydroxyethyl)imidaz8f 3887124496

1,2-alpyridine-2- carboxamide
Compound Name MS Rr Iy

’:H ' 2-adamantan-1-yl-N-
N (2-{[2-(2-
methoxyethylipiperidin
397 O M 5 ne 479.40 1.3

/ vilcarbonytlimidazof1,
o 2-alpyridin-5-
yacetamide

AN P
\H 2-adamantan-1-yl-N-
XN N [2-({4-

o f(methyisulfonyl)amino
398 N Ipiperidin-i- 514,35 {122 ¢

Y vilcarbonyliimidazo[1,
On. / 2-alpyridin-5-
0/, ~eH yliacetamide

N0
= H 2-adamantan-1-yi-N-
L NVZAN (2-{[4-
—> (methylsulfonyl)pipera
399 O, N <_' zin-1- 50035 124

\ 0 yllcarbonyl}imidazo[1,
o*A 2-ajpyridin-5-
CHy yhacetamide

) 0 ‘
I N 2-adamantan-1-yl-N-
Y D gi-{[4_hi ffamoyi)
imethyisulfamovilpip
400 O erazin-1- 52936 127

v .0 yllcarbonyllimidazo[1,
o 2-a]pyridin-5-
/ 3 yhacetamide

AN P 2-adamantan-1-yl-N-
\ NﬂN (2-{[4-
. {methyisulionylpiperid
401 o, N i1 499.34 1.23

40 ylicarbonyl}imidazo[1,
) 2-alpyridin-5-
CH, yliacetamide
ZNE R
WN N-{1-({5-(adamantan-
: ; fe

o, N ylacetyljaminolimidaz
402 of t,2-alpyridin-2- 506.41 1.27 *
N yllcarbonvi)piperidin-
o 4-yi]-2-
33_(}{3 methylpropanamide
HC

141



Name MS PCT/US2007/024396 RT.K51) 1.31 1.32 1.31 1.22 1.28
5-[(adamantan-1- ylacetyl)amino)-N(cyclopropylmethyl)imi
dazo%l 2-a yrldlne -2- carboxamide 5-[(adamantan-1-

sz‘gg {ﬂ 4 |no] N-(2- hydroxy-3,3- dimethylbutyl)imidazo[ 1 5%[’[5%%{1?{82‘?%

carboxamide 5-[(adamantan-1 - ylacetyl)amino]-N -(2- hyd roxycyclohe

im -a]pyridine-2- carboxamidé®é (adamantan-1- Ry
ylmethyl)-2- azol-3- ylsulfonyl)methyl]lmlda
zo[1,2-a]pyri Jcar

xamide ethy I tan 1-
ylmethyl)carbamoylJim/Adazo[1,2- a]pyndm-%- yl)-2- methylpropanoate

07.31 45 ﬁ‘l 451.32 6 424 .34acetyliaminolmidaz R
408 y of,2-alpyridin-2- 49839 1.4
o ylicarbonyilpiperidin-
:g_‘CH 4-yilpropanaride

H,C
Z NN g 5-{(adamantan-1-
N N\H\; ylacetylyamino]-N-
/ m\ methyl-N-{2-
404 0, N HC N _cn,  [(methylsulfonyllamino  488.33 1.21  *
P lethylimidazo[1,2-
o ajpyridine-2-
carboxarmide

= :I\I)-—(O o
: 5-[(adamantan-i-
XN J viacetyljamino}-N-(2-

N
H:kc/ M\—‘QH nydroxyethyl}-N-

4405 methylimidazo[1,2-
alpyridine-2-
carboxamide

AN P '
ﬂ 5-[{adamantan-1-
q /NX yiacetyl)amino]-N-(2-
406 o N HC OH hvdroxyethyl)-N

propylimidazo[1,2- 439.37 128 ¢
alpyridine-2-
carboxamide
ﬂ 5-{{adamantan-1-
Q, {> ylacetyl)amino}-N-
cyclohexyl-N-(2-

407 hydroxyethyljimidazo] 7940 181
1,2-a]pyriding-2-
carboxamide
cr

411.34 1.22 *

~ NﬂN N-{2-{(4-

acetamidopiperidin-1-
N yhcarbonyllimidazolt,

O *
e 2-ajpyridin-5-yi}-2- 478.38 1.23
N adamantan-1-
HBC‘{ ylacetamide
o]
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CompoundNameMS 0 KT'Cap ethyl 2-{5- f(adamantan-1-
yimethyl)(methyl)carb amoylfimidazo[1,2- a]pyridin-2-y1}-2-
methyl roganoate 438.35 1.26 ethyl 4115- ({[(1S,2R,5S)-6,6-
Wﬁg%@@lévclo[&l.l] hept-2- ylimethyl}carbamoy1)1482.34 B{ITUN007/0243%¢6
idazo[1,2-a]pyridin2- ylicarbonyl}piperazinel-carboxylate N-{[(1S 2R
5SRO ethylbicyclo[3.1.1] hept-2gmenethyl)-2- {[4-(tetédBydroRiraniZs,
ylcarbonyl)p@p’ﬁ 508934 1.28 1- yl]carbonyl)imidazo(1 , 2-a]pyridine-5-
Y

carboxamides, _n ’

M-{1-{{5-[{adamantan-

Qo
409 viacatyllaminolimidaz .
N of1,2-ajpyridin-g- 0841 127
oj ylicarbonyljpiperidin-
CH,
0

4-yllbutanamide

-~ i}’{
Y 5-{{adamantan-1-
S N\ viacetylaming]-N-(2-
o, N hydroxyethyl)-N- .
g cH, pentylimidazo[1,2- 467.38 1.32

410
Ho alpyriding-2-
carboxamide

2-(tert-
g/ 0\ butylamino)ethy! 5-
N

{{adamantan-1-

411 O, M )
cX % ylacetyhaminolimidaz 45337 1.28
N of1,2-a)pyridine-2-
carboxylate

M G
W 5-[{adamantan-1-

N\ ylacetyl)amino]-N-
412 O N butyi-N-{2- : . .
S CH, hydroxyethyl)imidazo| A453.37 .29

HO 1,2-glpyridine-2- )

carboxamide

= :!\J}_{O
5-[(adamantan-1-
o N Y

\ yiacetyl)amino]-N-(2-
Hac#< OH hydroxyethyl)-N-

413 0. N . *
CH, isopropylimidazol1,2- 439.35 1.28
alpyridine-2-
carboxamide

= i}__({?
V4 5-[(adamantan-1-
N ylacety)amino}-N-

{“ \o;-s ethyl-N-{2-

414 O ]
CH, hydroxyethyt)imidazo[ 42535 1.24
1,2-alpyriding-2-
carboxamide

143



N-{[(1S,2R,53)-6,6- dimethylbicyclo[3.1.11 hept-2-yllmethyl}-2- (pyrrolid
in-1-395.311.28 ylcarbonyl)imidazo[1,2 -a]pyridine-5- carboxamide
N-{Z[[i 13,2R,5S5)-6,6- dimethylbicyclo[3.1.11 hept-2-yllmethy1}-2-

‘T& ’ﬁ%?ﬁ?ﬁerazin-l-%&?»s 1.27 yOcarbonyl]imidazo[1, 2-a¥yifefae5024396
carboxamide PCT/US2007/024396 NameMS RT no 2-{[3-
(disaReEbamoyl)pipe ridin-1-yljcarbd#ps-N- {[(1S,2R,5S5)M6- Rr ICx

dimethylbicyefd ﬁ&%ldgl 2-adamantan-1-yl-N-
N N_(’ (2-{[2-
/ {hydroxymathylipiperi

415 O, N U din-1- 45136 125 ¢

vljcarbonyilimidazol1,
2-ajpyridin-5-
ylacetamide

S-{{adamantan-1-
q/ ylacetyl}amino}-N-(3-
0, N H&’(\ hydroxypropyl)-N- 45336 126  *

41 .
6 Ci, OH isopropylimidazof1,2-
alpyriding-2-
carboxamide

P
ﬂ 5-[(adamantan-1-
AN N\ ylacetyliaminol-N-

athyl-N-{3-

417 0. N *
(CHs O hydroxypropyl)imidazo 002/ 127
[1,2-ajpyridine-2-
carboxamide

= :N>_<0
2-adamantan-1-yl-N-
g/ N {2-{(3-
418 0. N QDH hydroxypiperidin-1-

ylicarbonylfimidazoft,
2-ajpyridin-5-
yllacetamide

AN o] Chirat
Z-adamanian-1-yl-N-
X v
q (2-{{(38)-3-

s 0N & hydroxypyrrofidin-1- )
. OH yllcarbonyllimidazol1, 423.32  1.21
2-alpyridin-5-
yi}acetamide

P /N 0 Chiral
N\)—{ 2-adamantan-1-yi-N-
N (2-{I{3R}-3-

Y
%N O hydroxypyrrolidin-1-

o yllcarbonytjimidazoft, 42095 1.2

2-alpyridin-5-
vilacetamide

N 0 OH
= 3__( 2-adamantan-1-yl-N-
AT (2-{[2-(2-

hydroxyethy!piperidin-

471 - 46536 1.28
vijcarbonyllimidazo[t,
2-ajpyridin-5-
yljacetamide

144

437.33 1.24 *



hept-2- yljmethyl}imidazo[1,2- a]pyridine-5- carboxarnide 2-[(3-

acetamidopyrrolidin-1- yl)carbonyl]-N- {[(1S,2R,5S)-6,6-

dlmet Ibicyclo[3.1.1]452.321.25 hept-2- yllmethyllimidazo[1,2-
g}i? é carboxamide POTIUSZO07/024396

2-[(4-acetylpiperazin-1-yl)carbonyl]-N-{[(1S,2R,5S)-6,6-
diréé@%%iéyclo[i% 1.1] hept-2- ylimetH{#iimidazo[1,2- aJpyrittifie-5-Ry  ICso

carboxamid ﬁ 2-adamantan-1-yl-N-
X oM oy (@3
A {hydroxymethylipiperi
422 O, N U‘/ din-1- 451.34 1.25
ylcarbonyilimidazo[1,

2-alpyridin-5-
yilacetamide

N
ﬂ 2-adamantan-1-yl-N-
N N (2-{f4-(2-

o hydroxyethyDpiperidin-
423 N 1- 465.35 125 @ *
vijearbonyllimidazo[1,
Z2-alpyridin-5-
vlhacetamide
OH

2 /N 0
2-adamarian-1-yi-N-
q/ \ (2-{[4-
(hydroxymethylpiperi
424 din-1- 451.34 1.23 *
yllcarbonyl}imidazof1,
2-alpyridin-5- E
- yllacetamide B

0 Chiral

iH 2-adamantan-1-yl-N-
\ N (2-{[(2S)-2-
{hydroxymethyl)pyrroli

425 din-1- 437.33 1.24
yllcarbonyllimidazolt,
2-alpyridin-5-
vijacetamide

ﬂ 2-adamantan-1-yi-N-
NN (2](4-

426 hydroxypiperidin-i-

0] *
N vijcarbonyljimidazo(1, 48733 1.28
oH 2-alpyridin-5-
vilacetamide
Y/ 2-adamantan-1-ybN-
XN {2-[(3-hydroxy-3-

(:H3 " methylpyrrolidin-1-

yiicarbonyllimidazo(1, 437-32 122
O 2-alpyridin-5-
yllacetamide ‘

427

145



2-[(4-acetyl-1,4- diazepan-1- yl)carbonyl]-N{[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1]466.341.26 hept-2- ylimethyl)imidazo[1,2-
apyridine-5- carboxamide 5-N-{[(1S,2R,5S)-6,6- dim ethylbicyclo[3.1.1]
W}%pg@lﬁgfﬂfﬁ%thyl}-zw- methyl-2-N-397.32 1.31 propylimidaz8IAis2667/6243%
a]péridine-Z,S- dicarboxamide PCT7US2007/024396 Name

N- B5S)-6,6- dimethylbicyclo[3¥amg hept-2-ylimethy M®- [(Re- ICx
dimethylmor A yljcarbo nyllimiglazoll 2-a|RyKidine-5- carboxamide
N (2-{fa-(2-
] \, hydroxyethyl}-1.4-
428 O M L diazepan-1- 4B80.37 1.9
N yilcarbonyllimidazo(1,
\\\ 2-alpyridin-5-
o yi)acetamnde
N 0
= ‘:)__/< 2-adamantan-1-yl-N-
P TN (2-{[4-(1 -hydroxy-1-
methylethylipipearidin-
429 C, N - 479.37 1.27
CH, yljoarbonyilimidazof1,
He 2-ajpyridin-5-
0oH yllacetarmide
0
~ ‘f}_[[\ Ho 2-adamantan-1-yl-N-
PNV on,  {2-{[2-(1-hydroxy-1-
methylethyl)piperidin-
430 o, N i- 479.36 1,29

yljcarbonyllimidazo[1,
2-alpyridin-5-
yllacetamide

o~ N o A
= 5-[(adamantan-1-
W‘} xliﬁa viacetyiyamino)-N-(3-

hydroxy-3-

431 o, N HC O methylbutyl)-N- 45335 126
- O methylimidazol1,2-
alpyridine-2-
carboxarnide

avy 0
w 5-[{adamantan-1-

N\\ ylacetyljamino]-N-(3--
432 O, N hydroxypropyllimigazo 411.31  1.25
OH ft.2-alpyridine-2-
carboxamide

= /N 0
QN,\H 5-[fadamantan-1-

N
\\__ oH viacetyl}amino]-N-(2-

433 0 hydroxyethyl)imidazo[l 397.28 1.24
1,2-alpyridine-2-
carboxamide

146



N-{[(18,2R,5S)-6,6- dimethylbicyclo[11.1] hept-2-ylimethyl)-2-
(thiomorpholin-4-427.27 1.32 ylcarbonyl)imidazo[1,2 -a]pyridi ne-5-
carboxamide N-[[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]

e ptia M iiéthyl)-2- [(4-methylpipericlin-1-423,33 1.35 PCTIUS2007/024396
yl)carbonyllimidazo[1, 2-a]pyridine-5- carboxamide N-{[(1S,2R,5S)-6,6-
di yclo[3.1.1] hept-2-ygmelh{BEe- (morpholin-4-4M829 1R8 ICs
ylcarbonyl)im#iaze{i,2 ,." pyricline-5- carboxamide N-[[(1S,2R,5S)-6,6-

dimethylbicyalo[# 1A hept-2- yI]methgégaé:a@?E@F}_ "?(31, -409.331.32
43 charbonylglm dazo[1,2 hydmgy-z 5.

HC dimethylpropyl)imidaz ~ Foo-99 1.3
O of1,2-ajpyriding-2-
carboxamide

PN | O
W 5-{(adamantan-1-

N CH
\__< * ylacetyljamino]-N-(3-
435 o, N hydroxybutyliimidazel  425.32 1.27
OM 1, 2-alpyridine-2-
carboxamide
.

Chiral
N\H 5-{{adamantan-1-
ylacetyh)aminol-N-

[(18)-2-hydroxy-1-

4
* methylethyllimidazo[1, *'1-30 126
2-ajpyridine-2-
carboxamide

Ww\ﬁf\ 5-{(adamantan-1-

ylacetylyamino]-N-(2-
CH, OH  hydroxy-1,1- 42531 129

437 o, N : -
dimethylethyhimidazo[
1,2-a]pyridine-2-
carboxamide

Chical

5-/(adamantan-1-
3 Nﬂ O‘"OH viacetyhamino]-N-

43 (frans-4-
8 hydroxycyclohexyijimi 0150 127,
dazof1,2-a]pyridine-2-
carboxamide

8]

2 Nﬂ \_<\ 5-{{adamanjtan-1 .
Ok

ylacetyljamino}-N-(2-
hydroxy-1-

4 G N
39 methylethyl)imidazops, 21131 125
2-ajpyridine-2-
carbgoxamide

i47



-a]pyridine-5- carboxamide WO 2008/066789PCT/US2007/024396
NameMSRI- Kip 5-N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-ylimethy1}-2-N- (2-methoxyethyl)-2-N- 413.311.27
Wr?e%ﬂ%%f&%‘)zo[l,z- ajpyridine-2,5- dicarboxamide 5-N-{[(1S, 2RI 5024396
dimethylbicyclo[3.1.1] hept-2-yllmethyl}-2-N- isobutyl-2-N-411.331.33
m&ﬁ%ﬁﬁ%gzo 1,2- a]pyridine-2,5- di xamide 5-N-{1(1B2R 58%6,6L s
dim ethylbicyetofg=1s 11 iept-2-yllmethy1}-2-N-
N / e 5-[(adamantan-1-

yiacetylamino}-N-{(2-

440 O N y OH hydroxypropyiiimideze 411.31  1.28
Hy [1,2-alpyridine-2-
carboxamide
= /N O OH
A \)—l( 5-{(adamantan-1-
viacetyaming}-N-[1-

441 o, N {hydroxyrmethylicyclop .
entyllimidazo[1,2- 45133 1.3
alpyriding-2-
carboxamide

& /N O HO Chiral
o N \H / 5-[{adamantan-1-
ylacetyl)lamino]-N-

442 O N [(1R2R)-2- )
hydroxyeyclohexylimi 40 1-32  1.29
dazol1,2-ajpyriding-2-
carboxamide

2NN "0 Chiral
ﬂ 5-{(adamantan-1-
g MQ ylacetyyamino]-N-
443 o, N , [(1R.2R)-2- .
HO hydroxycyclopentyliimi 437.31 129

dazo[1,2-ajpyridine-2-
carhoxamide

N ] Chiral
= :}_4 OH 5-l{adamanian-1-
NS N, ylacetyljarnino}-N-
cH,  [(18)1-

HC (hydroxymethyl}-2,2- 453.35 1.32
Oy dimethylpropyllimidaz
o[1,2-ajoyridine-2-
carboxamide

Y CH, 5-[{(adamantan-1-
g”r N{ ylacetyl)amino}-N-[1-
N amH {hydroxymethyl)propyi

Jimidazo[1,2-
alpyridine-2-
carboxamide

R,

o

6,

445 0 42531 127

R,

148



ylmethyl)-2-N- (1,3-dioxolan-2-441.311.27 methylimidazo[1,2-
a]pyridine-2,5- dicarboxamide 5-N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2- Iémethyl)-Z-N- ethyl-2-N-383.311.29 methylimidazo[1,2-

“é(fp%ﬁ%(ﬁ% %5 dicarboxamide 5-N-{[(1S,2R,5S)-6,6- dimethyiBRYERS3/A24306
hept-2-yljmethy1)-2- N,2-N369.29 1.27 dimethylimidazo[1,2-
a] ,5- dicarboxamide PCT/U82907/024396 Nam&SRTEz c50Cs

Y U
W 5-{{adamanian-1-

N
™ yiacetytjamino]-N-

446 b (cyclopropyimethyllimi 40731 1.91
dazoli,2-alpyridine-2-
carboxamide

5-i{adamantan-1-
q/ N Ok, ylacetylaminol-N-{2-

447 0 hydroxy-3,3-

N
2= N g HO
Q\;\/}—«N‘O 5-[adamantan-1-

ylacetyl)amino}-N-{2-

448 O AN hydroxycyclohexyl)imi 451,32 1.31
. dazo[t,2-alpyridine-2-
carboxamide
RN
| /@ N-(adamantan-1-
N ylmethyl}-2-[(4H-1,2,4-
449 '}‘\’Z‘ friazol-3- .
i
5

o
Ee

HO M, dimethylbutyl)imidaze] 40094 182~

1,2-apyriding-2-
carboxamide

N
i ylsulfonylymethyllimida 4926 1.22

=0 zo[1,2-alpyridine-5-
N/ 3 carboxamide
Y
O
® ﬁ |
N ethyl 2-{5-
f\\i Y/ [(adamantan-i-
450 c yimethyi)carbamoylJim .
;3_5 idazof1,2-a]pyridin-2- 424.34 128
o i yi}-2-
5 methyipropanoate
O,

149



2-N-buty1-5-N{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yllmethyl}-2-N- 411.33 1.34 methylimidazo[1,2- a]pyridine-2,5-
vﬁécﬂ% ? |de N-{[(15,2R,5S)-6,6- dimethylbicyclo[3.1.1]
ethy11-2- {[(2R)-2- (methoxymethyl)pyrrol 439.3FKB/JHi2401/024396

ylicarbonyl)imidazo[1, 2-a]pyridine-5- carboxamide N-([(1S,2R,5S)-6,6-

di clo[3.1.1] hept-2-ylimethy}E ([(2S)-2- (methoddimethBd) pyiGh
439. 331 3jikiin-1- onyl)lmldazo[l 2-a]pyridine-5- carboxamide

orepyInyethyl)-5- N-([(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]

2-N
c_‘. -y 2= ropyl|m|dazo[19gwye§@y,rld|ne -2,5- dicarboxamide
437. 3 [{(adamantan-1-
451 M vimethyl)(methylcarb .
Cﬁ;ﬁ amoyljimidazol{,2- 438.35  1.26
8} alpyridin-2-yf}-2-
o methylpropanoate

Chiral
ethyl 4-{[5-
{I{15,2R,55)-6,5-
dimethylbicyclof3.1.1]
hept-2-
yilmethyllcarbamoyl)i  482.34 1.31 "
midazo{1,2-ajpyridin-
- yllcarbonyl}piperazine-
1-carboxylate

Chiral

N-{{(15,2R,55)-8,6-
dimethylbicycle[3.1.1}
hept-2-yllmethyi}-2-
{[4-(tetrahydrofuran-2-
vicarbonyl)piperazin-  508.34 1.28
yllcarbonyllimidazo[1,

2-alpyridine-5-

carboxamide

453

HC  CH,
O N Wy Chiral

WN y N-{[(18,2R,55)-6,6
O i

dimethylbicyclo[3.1.1]

hept-2-ylimethyl)-2-

(pyrrolidin-1- 39531 1.28 *
yicarbonyl}imidazo{1,2

-alpyriding-5-

carboxamide

454

N-{[{18,2R,55)-6,5-
dimethylbicyclof3.1.1]
hept-2-yijmethyl}-2-
[(4-formylpiperazin-i-  438.33 1.27
ylicarbonyljimidazo[1,

2-a]pyriding-5-

carboxamide

455

156



2-N-buty1-5-N{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yllmethyl)-2-N- 425.34 1.36 ethylimidazo[1,2- a]pyridine-2,5-
v%’g%@&%@;de cH3 ON."Chiral PCT/U%)%%C/){?%%}Z;}}%%%W
ameMS N11(1S,2R15S)-6,6- dimethylbicyclo[3.1.1) ’
he t-2- yI]methyI) -2- N,2-N425,34 136 dipropylimidazo[1,2- a]pyridine-2,5-
|de 5-N- {[(15 2R 53) 6,6 M@ ethylbicyclo[3.1.M5 R ICy

hept 2- yI]m&tﬂy@i §%67.32 1. 3}, @ethyllmldazo[l 2- apyridine-2,5-
{(diethylcarbamoyl)pipe

tidire-1-ylcarbonyl}-N

{i{15,2R,58)-6,6-

dimethyibicyclof3.1,1]  508.38  1.8% *
hept-2-

viimethyllimidazof1,2

alpyridine-5-

carboxamide

456

2-4(3-

acetamidopyrrolidin-1-

vhcarbonyl]-N-

f1(13,2R,55)-6,6-

dimeihylbicyclo[3.1.1] 45232 1.5 ¥
hept-2-

ylimethyl}imidazo[1,2-

ajpyridine-5-

carboxamide

457

Chirai

2-{{4-acetylpiperazin-
1-ylicarbonyi]-N-
{{{18,2R,55)-6,6-
dimethylbicyclo[3.1.1]
hept-2-
yiimethyl}imidazo[1 2
a)pyridine-5-
carboxamide

458 452.33 1.26

2-f{4-acetyl-1,4-

diazepan-1-

yljcarbonyl]-N-

{{(15,2R,55)-6,6-
dimethylibicyclo[3.1.1] 468,34 1.26
hept-2-

yiimethyi}imidazo[1,2-

&lpyridine-5-

carboxamide

459

5-N-{[{15,2R,58)-6,6-

dimethylbicyclo[3.1.1]

hept-2-ylimethyl}-2-N-

methyl-2-N- 397.32 1.3 *
propylimidazo[t,2-

ajpyridine-2,5-

dicarboxarmnide

460

151



dicarboxamide N-{[(15,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-ylimethyl)-2- 113- (td(luoromethyl)pipe rid 477.30 1.35 in-1- yuca
rbonyl)im idazo[1, 2-a]pyridine-5- carboxamide ethyl N-1[5-
WHAEIP8E)-6,6- dimethylbicyclo[3.1.1] hept-2- AmethyllcaPBArHEYH7/024396
midazo[1,2-alpyrid in-2-ylJcarbonyl)-N-ethylg lycinate methyl 1-4[5-

({[(E5ER5S)-6,6- dimethxlbicyclo[s.ﬁ%ﬂlhept-z- ylmethyl)eirbamiyl)i Ks

midazo[1,20 |pyfiekpr2> ]Ccértarabonyl)prolinate WO 2008/066789

Compound,/ONGhiral -

—CI
N NN

463 ; e

HC

464 ©

HC' CH,

o] N\ o Chirai
H/N L

465

Chiral

N-{[{(15,2R,58)-6,6-
dimathylbicyclnl3.1.1}
hept-2-ytimethyi}-2-
[(2r6'
dimethylmorpholin-g-
yhicarbonyilimidazol1,
Z-alpyriding-5-
carboxamide

N-{[(15,2R,55)-8,5-
dimethyibicyelof3.1.1]
hept-2-vhmethyi)-2-
{thiormorpholin-4-
ylcarbonyl)imidazol1,2
-~alpyridine-5-
carboxamilde

N-{[{15,2R,58)-6,6-
dimethylbicyclo[3.1.1]
hept-2-ylimethyl}-2-
[{4-methyipiperidin-1-
yiicarbonyllimidazol1,
2-alpyridine-5-
carboxamide

N-{{{15,2R,58)-6,6-
dimethylbicycio[3.1.1)
hept-2-ylimethyl}-2-
{morpholin-4-
yicarbonyi)imidazof1,2
-a]pyridine-5-
carboxamide

N-{[{15,2R,55)-8,6-
dimethylbicyciof3.1.1]
hept-2-wiimetiwd}-2-
{piperidin-1-
yicarbonyl)imidazof1,2
-alpyriding-5-
carboxamide

152

43%.33

427 .27

423,353

411.29

409.33

1.32

1.32

1.35

1.28

1.32



PCT/US2007/024396 NameMS RT no N-{[(1S,2R,55)-6,6-

dimethylbicyclo[3.11] hept-2-yllmethyl)-2- [(5-0x0-1 ,4-d iazepanl-
“y#carbon llimidazo[1 , 2-a]pyridine-5- carboxamide 24(3- carbamoyl

b ngPf;dPrﬁ%sf/l)carbonylF N- ([(1 S,2R,5S)-6,6- dimethylbicyclBfFASIHEH 2396
ridine-5- carboxamide

126 hept-2- ylimethyl)imidazo[1,2- a]
hept-2-yllmethyRL2- (4B s

N- Z2R.5S)-6,6- dimethylbicyclo[:%:

(trifluoro metiyyD | 38 1.44 in-1 -

G
X
0"'/~

I
466 ML

Chiral

HC CH,

Q % N Chiral
\
N\ N

N o

HC—

470

5-N-{[{18,2R,55)-6,8-
dirnethyibicyclo]3.1.1]
hept-2-ylimethyl}-2-N-
(2-methoxyethyl}-2-N-
methylimidazo[1,2-
ajpyridine-2,5-
dicarboxamide

5-N-{[(15,2R,55)-6,5-
dimethylbicyclof3.1.1}
hept-2-ylimethyl}-2-N-
isobutyl-2-N-
methylimidazo[t,2-
alpyridine-2,5-
dicarboxarmide

5-N-{[(18,2R,55)-6,5-
dimethylbicyclof3.1.1]
hept-2-yiimethyl}-2-N-
(1,3-dioxolan-2-
vimethwyl)-2-N-
methylimidazof1,2-
ajpyridine-2,5-
dicarboxamide

5-N-{{{15,2R,55}-8,56-
dimethyibicyclof3.1.1]
hept-2-ylimethyi}-2-N-
ethyl-2-N-
methylimidazoft,2-
ajpyridine-2,5-
dicarboxamide

5-N-{[(15,2R,58)-6,6-
dimethyibicyclof3.1.1]
hept-2-ylimethyl}-2-
M,2-N-
dimethylimidazo[1,2-
alpyridine-2,5-
dicarboxamide

i53

413.31

411.33

441,31

383.31

368.29

1.27

1.33

1.27

1.28

1.27



yllcarbonyl}im idazo[1 , 2-a]pyridine-5- carboxamide 2-[(4-
carbamoylpiperidin-l yl)carbo nya-N- ([(1 S,2R,5S)-6,6-
VQ ﬁ(%}/ g\6clo[3.1 .11452.321.24 hept-2- yllmethyl}imidazol[1 ,2-
pyriding-5: carboxamide N-{[(1S,2R,5S)-6,6- dimethylbicyl6[BHS2007/024396
he t-2-y1]methy/)-2- [(3,3-dimethy1-4- oxopiperidin-1-
yl) irgidazo[l, 2-a191¥aﬁidine-5%oxamide MS Rt ICy

I
N\ Nz 2-N-butyl-5-N-

{[{15,2R,55)-6,5-

dimethylbicycio]3.1.1]

hept-2-yiimethyl}-2-N- 411,33  1.34 *
methyimidazolt,2-

alpyridine-2,5-

dicarboxarmide

471 HC

N Chiral

N-{[{15,2R,58)-6,6-
dimethylbicycio{3.1.1]
hept-2-vilmethyl}-2-

{i(2R)-2-

(methoxymethyllpyrrol  438.33 1.3
idin-1-

yHcarbonyllimidazof1,

2-glpyridine-5-

carboxamide

472

o Chirat )
o ™

WN N-{{(15,2R 55)-6,6-

N = dimethylbicyclo]3.1.1]

hept-2-yijmethyl}-2-

{{(28)-2-

(methoxymethyllpyrrol 43933 1.3 *

idin-1-

vilcarbonyltimidazofi,

2-ajpyriding-5-

carboxarmide

473

Chiral

2-N-
{cyclopropyimethyl)-5-
N-{[{18,2R,55)-6,6-
dimethylbicyclo[3.1.1]
hept-2-ylimathyi}-2-N-
propylimidazoft,2-
alpyriding-2,5-
dicarboxamide

437.34 1.38 *

N 2-N-butyl-5-N-

{{{(15,2R,55)-6,6-

dimethylbicyclo[3.1.1]

hept-2-yllmethyf}-2-N- 425,34 1.36 *
ethylimidazo[1,2-

ajpyridine-2,5-

dicarboxamide

475 HSC H,C

HE oH,

154



WO 2008/066789PCT/IJ S2007/024396 HaC CH, 0Chiral HaC CH,
541-([(1S,2R,55)-6,6- dimethylbicyclo[3.1.1] hept-2-ylJmethyly-2-N-
-427.33 1.32 isopropoxyethypimida zo[1,2-a]pyridine-2,5- |
"%f&%‘% oxamide 5-N-{[(1S,21R,5S)-6,6- dimethylbicyclo[3.1.1FCT/US2007/024396
hept-2-yl)methyl)-2-N- (2-413.321.3 ethoxyethyl)imidazop ,
%B%%Fﬁ%-z,& dicarboxamide 5-N-J&I%5 2R 5S)-6,6- MS Ry ICy
Bt2-ylimethyl)-2-N-
5-N-{[{15,2R,55)-6,6-
dimethylbicyclo]3.1.1]
hept-2-yilmethyi}-2-
N,2-N- 42534 136 ¢
dipropylimidazof1,2.
alpyriding-2,5-
dicarboxamide

476

0% N Chiral
M NNz 5-N-{[(15,2R, 58)-6,8-
§

Hof dimethylbicyeiof3.1.1]
3 hept-2-ylimethyl}-2-
477 HC - N,2-N- 397,32 131 ¢
diethylimidazo[1,2-

ajpyridine-2,5-

dicarboxamide

HC CH,

O N\ N Chiral

>_<\/ N-{[(15,2R 55)-6,6-
N = dimethyibicyclof3.1.1]

hept-2-ylimethyi}-2-

{13-

(trifluoromethylipiperid 477,30 1.35
in-1-

yilcarbonyltimidazo[1,

2-ajpyriding-5-

carboxamide

ethyl N-{[5-
{{i(15.2R,55})-6,6-
dimethyfbicyclo[3.1.1]
hept-2-
vilmethyijcarbamoyl)i
ridazol1,2-alpyridin-
2-yflearbonyl}-N-
ethyiglycinate

479 455.32 1.31% *

HC™ CH,

0 N\ SN Chirat
}'{\/N z methyl 1-{[5-
o ({{{15,2R,55)-6,6-
N dimethylbicycio]3.1.1]

hept-2- 453.32 129  *
vilmethyllcarbamoyi)i
midazo{1,2-a]pyridin-

2-ylcarbonyilprofinate

155



(2-methoxy-1-413.321.3 methylethyl)imidazo[1, 2-a]pyridine-2,5-
dicarboxamide 5-N-([(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
ep methyll 2-N{2- [methyl(propyl)amino]- 454.341.3 2-
VJcljg(oet /&%Sélmldazo[l 2- alpyridine-2,5- dicarboxamide PCT/US2007/024396
PCT/US20117/024396 Nan"leMSRy |C 2-N-(2-amino-2-
oxGEIRHISIN (1S, 2R 6S)6, 6- dime#¥9Micyclof3.1.1] hepE-  Rr  ICw

yllmethyl)imigaz - pyrldlne -2,5- dicarboxamide 398.28 1.24
N\ N, s methyl N-{{5-
N ({[(15,2R,55}-8,6-
pe dimethyibicyeclo[2.1.1]
HC 0 O hept-2- .
481 vlimethylicarbamoyii 427.29 127

rnidazoft,2-alpyridin-
2-yllcarbonyl}-M-
methylglycinate

Chiral

ethyl N-{I5-
{{(15,2R,68)-6,6
dimethylbicyclo[3.1.1)
hept-2-
vilmethylicarbamoyl)i
midazo[1,2-alpyridin-
2-yilcarbonyi}-N-
methyigtycinate

44130 1.3 "

B-N-{[(15,2R,58)-6,6-

dimethylbicyciof3.1.1]

hept-2-yljmethyl}-2-N-

isopropyl-2-N-(2- 441.34 1.32 ®
methoxyethyl)imidazof

1,2-alpyridine-2,5-

dicarboxamide

483

Chiral

N-{[(15,2R,55)-6,6~
dimethylbicyclo[3.1.1]
hept-2-ylimethyl}-2-

[{3-oxopiperazin-i- 424.32 1.25
yhearbonylfimidazo[1,

2-alpyridine-5-

carboxamide

2-{{4.,4-

difiuoropiperidin-1-

yiycarbonyi]-N

{I{18,2R,58)-6,6-

dimethylbicyclo[3.1.1] 445.30 1.33 *
hept-2-

vlimethyijimidazof1,2-

alpyridine-5-

carboxamide

485
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5-N-([(1S,2R,55)-6,6- dimethylbicyclo[3.1.1]
hept-2-yllmethy1}-2-N(2-o0x0-2-pyrrolidin-1-452.331.28
imidazo[1,2- a]pyridine-2,5- dicarboxamide 5-N-{[(1S,2R,5S)-6,6-
%ﬁ@%ﬁé%%ﬁclof 3.1.1] hept-2-yljmethyll-2-NR1 R)-1- (hydroXfri8ihi§ra24396
methylbutyllimidazo[1, 2-a]pyridine-2,5- dicarboxamide 2-N-[(1R)-1-
cafiIRAds- meLhylbuty1]-5-N([(1SXRS)-6,6- dimethylbeycioRi1. 11Cs
454.34 %3_1{16; Sxyilfethyllimidazo[1,2- a]pyridine-2,5- dicarboxamide

2-:%@ )-1ca oy1-3- methyl bmﬂj%&NRLﬁQR,SS)-G,G-

i i gpabylbicyciof3.1.1]

di ) :iylcyclo[& 1] 454.33 1.31 h%@g%wmemyﬁ_gu
O

486 N O 5{5—0){0-1 A-diazepan-
ylicarbonyilimidazol1,
2-alpyridine-5-
carboxamide

438.31 1.25

2-[(5-

carbamoylpiperidin-1-

yhearbonyl]-N-

{{{15,2R,55})-6,6-
dimethylbicyclo[3.1.1]  452.33 1.28
hept-2-

ylimethytlimidazo[1,2-

ajpyridine-5-

carboxamide

487

H/ N-{[(18,2R,58)-6,6-
N N = dimethylbicyciof3.1.1]
hept-2-yilmethyi}-2-
{[4-

488 F {trifluoromethyl)piperid  477.38 1.44 *
in-1-

yljcarbonyllimidazo[1,

2-a)pyriding-5-

carboxamide

O AL Chital

L 2-(a-
N Nz carbamoylpiperidin-1-

yljcarbonyt]-N-

{i(15,2R,58}-6,6-
dimethylbicyclo[3.1.1] 45232 124
hept-2-

yilmethytlimidazo[t,2-

alpyridine-5-

carboxamide

489

Chiral

N-{[(18,2R,5S)-6,6-
dimethylbicyclof3.1.1]
hept-2-yllmethyl}-2-
{{3,3-dimethyl-4-
oxopiperidin-1-
vi)carbonyilimidazo[t,
2-alpyridine-5-
carboxamide

480 451.32 1.31
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yllmethyllimidazo[1,2- a]pyridine-2,5- dicarboxamide Name
5 N- {[(1S 21R,53)-6,6- dimethylbicyclo[3.1.11
Ilmethyl) -2-N(24hydroxy-1- methylethyl)imidazol[1,
a% #ii&-2,5- dicarboxamide 5-N-{[(15,2R,5S)-6,6- PCY/US2007/624396
dlmethylblcyclo[S 11) hept-2-ygmethyl)-2-N(2- hydroxypropypimidazo
ine-2,5- dicarboxamide 5@2&!{{215 2R,55)-6,6- MS Ry ICy
. rW@pt 2-ygmethy11-2-N[1- (hydroxymethyl)cyclop
entyljimitlaz yridine-2,5- dicarigorsaride)sbl-{[(13,2R,5S)-6,6-
thylbicyclo[3. 1] hept-2- yI]methg%b?hN HRIAR)-B-

i dazo[1,2-a]py fié2sogiedisoxamide

ejrhg'! :pendm 1= 437.36  1.36 i
ATethy 11 2 N(2-hydroxy-1, Ly eiretiyletybimidazo]
1,2-a]pyndihg-2,5- dicarboxamide PCaflySRae7/024396

s carboxamide

Chiral

N-{[(15,2R,55)-6,6-
dimethyibicyelo[3.1.11
hept-2-ylimethyl}-2-
{[(35)-3-
methoxypyrrolidin-1-
yllcarbonyllimidazoll,
2-alpyridine-5-
carboxamide

42532 1.27 *

Chiral

N-{[(15,2R,58)-6,6-
dimethyibicyclo][3.1.1]
hept-2-yijmethyl}-2-

8] [{4-methoxypiperidin-
e
yljcarbonytlimidazofd,
2-alpyridine-5-
carboxarnide

493

Hac._.,o 439.32 1 .3 *

N-{[(18,2R,58)-6,6-

dimethylbicyclo[3.1.1]

hept-2-yiimethyl}-2-

{(4-fluoropiperidin-1- 427.30  1.31 *
yhcarbonyilimidazol[1,

2-alpyridine-5-

carboxamide

2-N-cyclobutyl-5-M-

{I{15,2R,58)-6,6-

dirmethylbicyclo[3.1.1)

hept-2- 38531 1.32 *
yiimethyllimidazo[1,2-

alpyriding-2,5-

dicarboxamide

455
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MS RT no 39930 1.26 399.31 1.26 439.33 1.32 439.34 1.3 413.32 1.29
WO 2008/066789PC171152007/024396 5-N-{[(1 S,2R,5S)-6,6-

dimeth Ibic¥0I0[3.1.1] hept-2-ylimethyl}-2-N[(1R)-1-

WO 2008/06678 PCT/US2007/024396

Compound Name M3 By Iy

=1

5-N-fi{15,2R 58)-6,6~
dimethyibicycio{3.1.1]
napt-2-yiimethyl}-2-~-
isobutvlimidazef1,2-
ajpyridine-2,5-
dicarboxamide

486 387,32 133 *

o] N Chiral

NW D 2-N-

{cyclopropylmethyl)-5-
N-{I{(15,2R,58)-5,6-
dirmethyibicyclo]3.1.1]
hept-2-
viimethyl}imidazo[1,2-
ajpyridine-2,5-
dicarboxamide

3831 1.32 *

Q N Chiral

=T
NN 5-N-{[{1S,2R 58)-6,6-

dimethyibicyclo[3.1.1]
Y ) hept-2-yljmeathyl}-2-N-
498 __ {tetrahydrofuran-2- 42531 1.3

yimethyl)imidazof1,2-
alpyridine-2,5-
dicarboxamide

5-N-{{{(18,2R,55)-8,6-
dimethylbicyclof3.1.1]
hept-2-yiimethyl}-2-N-

{3- 427.33  1.31
ethoxypropyliimidazo]
1,2-alpyridine-2,5-

dicarboxamide

459

5-N-{[(18,2R,53)-6,6-
dimethyfbicycio{3.1.1]
hept-2-yi]methyl}-2-N-

(3- 41331 1.29
methoxypropyllimidaz
o[1,2-a]pyridine-2,5-

dicarboxamide

159



(hydroxymethyl)pentyl] imidazo[1,2- a]pyridine-2,5- dicarboxamide
5-N-{[(15,21R,5S)-6,6- dimethylbicyclo[3.1.11
_hept-2- lémethyl}-Z-N[(lS)-l- (hydroxymethyl)pentyl] imidazo[1,2-
“é p%?ﬁﬁﬂv‘? 85 dicarboxamide 5-N-{[(1S,2R,5S)-6,6- dimethyIEEySrNS/424396
hept-2-ylimethyl}-2-N- [1 -(hydroxymethyl)-2- 427.32 1.31
mﬁﬁ!?%@éyllimidazof 1,2-alpyridine-B&edicarboxamide MS Ry ICy
PCT/US200R024%96 R MSRT Lc_50 5-N-W1S,2R,5S)-6,6-
dimethylbicyglo[34L.41 hept-2-yllmethyl 1-2= -(hydroxymethy9butyl]i
midazop /2-a]pyridineZ ,5-dicarboxan%§égslﬁ%fgs %’[%53)-6,6-
di%etﬁylbicyclo[S.l. Hhept-2-ylimethebi2diNdhyigreysiroxymethyl)propyl
50jimitlazo[1,2- a]pyridine-2,5- dicarboX&mide 5-N-{[(1S,21R88§-6,629
dimethylbicyclo[3:¥.1] hept-2-yl]meth%§wgg'ﬁwg&9[3,3-
dimethylbutyl)}imidazo[ 1,2-a]pyridine ﬁ&@&okamide
N-(adamantan-% ylmethyl)-2- (morpholin-4- ylcarbonyl)imidazo[1,2
-a]pyridine-5-*carbdxamide N-(adamantan-1- ylmethyl)-2-([(1-
methyl-1H-imid4zol- j¢fritethyl)imidazo[ 1,2-a]pyridine-5-

carboxamide
J’N NNz 5-N-{[{15,2R,58)-6,6-
3

dimethylbicyelof3.1.1]
hept-2-yiimeathyll-2-N-
so2 Mo~ (2-
CH,

42733 132
isopropoxyethyilimida
zol1,2-alpyridine-2,5-

dicarboxamide

G, N Chiral

Ty TN
,H/N K 5-N-{I{15,2R,55)-6,6-

dimethyibicyclof3.1.1]
hept-2-ylimethyl}-2-N-

{2- 413.32 1.3
ethoxyethyl)imidazof1,
2-alpyridine-2,5-

dicarboxamide

503

HC  CH,

O, M N Chiral
e
)_N N = 5-N-{[(18,2R,55)-6,6-
o dimethyibicyclo[3.1.1]
' N Yo

nd hepi-2-ylimethyl}-2-N-
504 {2-methoxy-1- 413.32 1.3
‘ y methyiethyi)imidazol1,
@ 2-alpyridine-2,5-
e dicarboxamide

5-N-{{(15,2R,58)-6,6-
dimethylbicyclo[3.1.1]
hept-2-yljmethyi}-2-N-

{2-

methyl(propyljaminc)- 45434 1.3 *
a-

oxoethyl}imidazo[1,2-
ajpyridine-2,5-
dicarboxarnide
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PCT/US2007/024396 NameMS RI N-(adamantan-1- yimeth
y0-2-{2-[(3R)-3- hydroxypyrrolidin-1- y1]-2- oxoethyl)imidazo[1,2-

ggl/i()r%eﬁ- carboxam ide N-(adamantan-1- ylmethyl)-2-{[(1- methyl-1

oAz o8 yiythiolmethyllimidazo[ 1 ,2-a]pyridine-5- carboXESrHEeZetrj4396

(5-L(4-methyl-2- pyridin-3- ylpentyl)carbamoyflimi 409.30 1.06 dazo[1
,2-5&59??&#2- yflacetate N-(adamantd¥®e yimelhyl)-2- MS  RBr ICy
[(ethylamino)methyl]i 5 idazo[1,2-a]pyridine-5- carboxamide
N-(adamantan-1gyl -(2- hydyaxyls saelbyieshyl)imidazo[l ,

2-alpyriding-3- carboxamide 368.34 k@thyibicyclof3.1.1]
hept-2-ylimethyi}-2-N-
(2-

506 427.33  1.33
propoxyethyllimidazo]
1,2-ajpyridine-2,5-

dicarboxamide

0, [ Chiral

S
N \ 5-N-{[(15,2R,58})-6,6-

dimethylbicyclo[3.1.1]
hept-2-yiimethyl}-2-N-

307 (3- 441,34 1.33

isopropoxypropyl)imid

azof1,2-alpyridine-2,5-

dicarboxamide

HC CH,

CH, Q Ne Xy, Chira!

HC »—Q\/ 2-N-[{18)-1-
o N N A carbamoyi-2-

HN methylpropyi]-5-N-
0 N o {[{15,2R,58)-6,6-

dimethylbicyclo[3.1.1]  440.33 t1.29
hept-2- '
ylimethyl}imidazo[1,2-

ajpyridine-2,5-

dicarboxamide

508

. 2-N-{1-
carbamoylpropyl}-5-N-
{[(15,2R,55)-6,6-
dimethylbicyclof3.1.1]
hept-2-
yiimethyl}imidazoft,2- -
alpyridine-2,5-
dicarboxamide

509 426.31  1.28

o} N Chiral

Sy SR
?NH/N P 2-N-(2-amino-1-

methyi-2-oxoethyl)-5-

H,N N-{[{13,2R, 58)-8,6-

o dimethytbicyclod.1.1]
hept-2-
yiimethyl}imidazo[1,2-
alpyridine-2,5-
dicarboxamide

516 412.30 1.26
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Name MS PCT/1J52007/024396 N-(adamantan-1- ylmethyl)-2-(2-oxo-2-
thiomorpholin-4- ylethyl)imidazo[1,2- a]pyridine-5- carboxamide 453.32

1.23

-(adamantan-1- ylmethyb-24(1,1- dioxidothiomorpholin-  4-

. N . :
DAY Hidazo[1,2- a]pyridine-5- carboxamide 457.31 1.ACT/US2007/624396

Compound
O N\ N
Paee
H2N~<0 o

Chiral

511
HC CH,
N Chiral
Nz
512 o
G CH
0L MNe oy, Chial
o 3
N\_N
Hac>>unw £
513 M ©
HC o,
O 0 N xn Chiral
H M =
>\\—<\/N P
HSC SHE |
s14 WO Moo
Chirat
5
H,N
HC "
515 °

Name MS Ry

=i

2-N-{2-amino-2-
oxoethyl}-5-N-
{I{15,2R,55)-6,6-
dimethylbicyciof3.1.1]
hept-2-
wimethyllimidazo{1,2-
alpyriding-2,5-
dicarhoxamide

398.28 1.24

5-N-{[{15,2R,65})-6,6-
dimethylbicyclo]3.1.1]
hept-2-ytmethyl}-2-N-
{2-oxo-2-pyrrolidin-i-
ylethwliimidazo[1,2-
ajpyridine-2,5-
dicarboxamide

452.33 1.28

5-N-{[{15,2R,55)-6,5-
dimethylbicyclof3.1.1]
heapt-2-yllmethyl}-2-N-
[(1R)-1-
(hydroxymethyi)-3-
methylbutyl]imidazo[t,
2-alpyridine-2,5-
dicarboxarmide

441.36 1.33

2-MN-[{1R)~1-
carbamovi-3-
methylbuivl]-5-N-
{[{15,2R,55)-6,6-
dimethylbicyclo[3.1.1]
hept-2-
vilmethyllimidzzo[1,2-
alpyridine-2,5-
dicarboxamide

454.34 1.31

2-N-[{18)-1-
carbamoyl-3-
methylbutyl]-5-N-
{[(15,2R,58)-6,6-
dimethylbicyelof3.1.1]
hept-2-
yiimethyl}imidazo[1,2-
alpyridine-2,5-
dicarboxamide

454.33 1.3
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N-(adamantan-1- ylmethyl)-2-{[(4R)-4- hydroxy-2- oxopyrrolidin-1-
yumethyl)imidazo[1,2- aipyridine-5- carboxamide 423.32 1.19 .

-( tan-1- ylmethyl)-2-(2- hydroxy-1,1- dimethylethyl)imidazo[
ST

1,2-a]pyridine-5- carboxamide PCL/USZ007/024396

Compound Name MS Ry ICs

0 Chiral B

HO
316

HO
517

518

519 ” ;

HC CH,
. C,Hso Moo Ry, Chirel
LHWN P
CH,
8 N Yo

HC CH,

520

5-N-{[(18,2R.55)-6,6-
dimethylibicyclo[3.1.1]
hept-2-ylimethyl}-2-N-

{-hydroxy-1- 38030 1.26
methylethyDimidazo[t,
2-alpyridine-2,5-

dicarboxamide

5-N-{[(15,2R,58)-6,6-
dimethylbicyclo{3.1.1]
hept-2-yijmethyl}-2-N-
{&- - 398.31 126
hydroxypropyl)imidazo
[1,2-alpyridine-2,5-

dicarboxamide

5-N-{[{15,2R,58)-6,6-
dimethyibicyclo{3.1.1]
hept-2-yllmethyi}-2-N-
(-
thydroxymethylcyclop 43933 1.32
entyllimidazof1,2-
alpyridine-2,5-
dicarboxamide

5-N-{[(15,2R,58)-6,8-
dimethyibicyclof3.1.1]
hept-2-ylimethyl}-2-N-

[(1R,2R}-2- 43934 1.3
hydroxycyciohexyliimi
dazof1,2-ajpyridine-
2,5-dicarboxamide

5-N-{[{15,2R,58)-6,6-
dimethylbicyclo]3.1.1]
hept-2-ylimethyl}-2-N-

(2-hydroxy-1,1- 413.32 1.29
dimethylethylimidazof
1,2-alpyridine-2,5-

dicarboxamide

163



2-adamantan-1-yl-N-

423.29 1.19 1,2-a]pyridin-5- yllacetamide

WO 2008/8666789

Compound

d
ol Ne Ry, CHIF
Q’NH/N Y%
CH NT D

521
522
523
HC - CH,
o Q N\. =
)‘NWN =
524 E B
HC o,
G Naw R Chiral
HO
NH/:N =
H,C
525 o

Chiral

OH 544

PCT/US2007/024396

Name MS

5-N-{[(15,2R,58)-6,6-

dimethyibicyolof3.1.1]
hept-2-yijmethyl}-2-N-
2= 439.33

hydroxyeyclohexylHmi

dazo[1,2-alpyridine-

2, 5-dicarboxamide

5-N-({(18,2R,58)-6,6-
dimethytbicyclo[3.1.1]
hept-2-vlimethyl}-2-N-
i(15)-1-
(hvdroxymethyl)-2,2-
dimethyipropyilimidaz
of1,2-alpyridine-2,5-
dicarboxamide

441.34

5-N-{[{18,2R,55)-6,6-
dimethyibicyclo]3.1.1]
hept-2-yijmethyl}-2-N-
[(1R)-1- -
{hydroxymethyi)peniyl]
imidazoft,2-
alpyridine-2,5-
dicarboxamids

441.34

5-N-{[{15,2R,55)-6,6-
dimethylbicyclo[3.1.1]
hept-2-yiimethyi}-2-N-
[(15)-1-
(hydroxymethyl)pentyl}
imidazo(1,2-
ajpyridine-2,5-
dicarboxamide

441.34

5-N-{{(15,21,55)-6,6-
dimethylbicycio]3.1.1]
hept-2-y[imethyl}-2-N-
[1-{hydroxymethyl)-2-
methylpropyllimidazof
1,2-alpyridine-2,5-
dicarboxamide

427.32

164

(2-[(4H-1,2,4-thazol-3- ylthio)methyllimidazo[

Rr

ey

1.31

1.38

1.33

1.33

1.31

ICy



545 N-({5-[(adamantan-1- ylmethyl)carbamoylbm
idazo[1,2-a]pyridin-2-425.321.26 yOcarbonyl)-beta- alanine
( ro ethyl) N(4-methyl-2-pyridin-3- ylpentypimidazo[1,2- 367.31
v%)09'%7}(%}%%yrldlne 5- carboxamide CompoundNameMSRI- no PCT/US2007/024396
CompoundName N-(adamantan-1- ylmethyl) -2-{[ethyl(1H- 1*l\g%ldazol -2-

Compound Rr ICy
Chlraf
—
WN P 5-N-{[(15,2R,55)-8,56-
dimethylbicyclo]3.1.1]
hept-2-ylimethyl]-2-N-
526 fi- 42733 1.3
thydroxymethyibutyili

midazol1,2-alpyridine-
2. 5-dicarboxamide

HC CH,

0 N Chiral

[y D
HBC}NH/N P 5-N-{[(15,2R,58)-8,6-

dimethylbicycio3.1.1]
HO hept-2-ylimethyl}-2-N-
N o {1-
527 y (hydroxymethyl)propy! 413.32 1.28
i Jimidazof1,2-
alpyridine-2,5-
dicarboxamide

HC CH,

Q N\ X Chiral
o, NWN _ 5-N-{[(15,2R,5S)-6,6-
! C_M dimethylbicycio[3.1.1]
3 hept-2-yiimethyl}-2-N-
]

{2-hydroxy-3,3- 441.35 1.32 *
dimethyibutyl)imidazof

1,2-alpyridine-2,5-

dicarboxamide

528

N-(adamantan-1-

N, .0 yimethyf)-2-
599 {morpholin-4-
ylcarbonyi)imidazo[1,2
-alpyridine-5-
carboxamide

423.33 1.28 *

MN-ladamantan-1-
yimethyh)-2-{{{1-
\ methyl-1H-imidazol-2- .
530 R4 yl)thiolmethyljimidazo] 45031 1.2
$ CH, 1,2-alpyridine-5-
>;N’ carboxamide
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ylcarbonyhamino]neth 461.16 1.23 yl}imidazop ,2- a]pyridine-5-

carboxamide N-(adamantan-1- yimethyl)-2-{[ethyl(4H- 1,2,4-triazol-3-
mlno]meth 462.17 1.23 yllimidazo[1,2- alpyridine-5-

car%roxaml e N-(adamantan-1- ylmethyl)-2-{[ethyl(2- PCT/US2007/024396

hydroxyethyhaminolm ethyl}im idazo[1,2- *rid ine-5- carboxamide
N-(%%%%%%i/an 1- yimethyl)-2-[(4H- -1, Namgriazol-3- ylsulfinyyBethyBimidis

zo[1,2-a]pyrioline fB6xamide Chiral N- -11(1P1,2R,5R)-6,6-
dim icyato hept-2-ylimethyl)z2rdgmaxa-2-piperazin-1-

ylet idazo[£2=d]|pyridine-5- carbowetmige-{RPEGFA52007/024396
53NameMs T |ca) N-{[(1R,2R,5R)-6,6- tiif&tRymsitieio[3.1. :}7 .
ept-2 }-242- (2-methy! plpegégg,i]E 38,361,15 4
Gethytiminazol 1
oxoethylli zo[l 2- a]pyridine-5-  aypyridine-5-
carboxamide
B
0
= N
| /@ N-{adamantan-1-
\ N/ yimethyt)-2-{[{1-
532 methyl-1H-tetrazol-5- .
N{ yhithiolmathyllimidazof 438.30 1.23
1,2-a]pyriding-5-
>__\ carboxamide
ethyl {5-[(4-methyl-2-
. pyridin-3-
533 vipentyllcarbamoviimi  409.30 1.08 *
= N dazof1,2-a]pyridin-2-
yilacetate

2

AZ@ N-{(adamantan-1i-
yimethyi)-2-
534 [(ethylaming)methyllim 367.32 1.2 *

535

idazo[1,2-alpyridine-5-
carboxamide

\__,.
Q
I h N/ﬁ N-(adamantan-1-
N yimethyl}-2-(2-
\ hydroxy-1- )
N { methylethy)imidazol1, 368.34 1.22

Z2-alpyridine-5-
carboxamide

OH
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carboxamide N-{[(1R,21R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yllmethyll-2-(2- [(2S)-2- methylpiperazin-1-y1]-438.36 1.15 2-
thyltim idazo[1,2- alpyrid ine-5- carboxam ide 2-{2-[(1R,4R)-2,5-
“%a%@%’%?ﬁg?é’[z.z.l]hep t-2-yI]-2-oxoethyl}-N{[(1R,2R,5R)-6,6ECT/US2007/024396
dimethylbicyclo[3.1.1]436.351.15 hept-2- ylimethyllimidazo[1,2-

alpyHERAS. carboxamide 2-{2-[(1S 48182 5- diazabicyclo[2B.1hda  ICo
t-2-yl]-2-oRoethyl}-N- [[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]436.351.15
% N
| ! N-{adamantan-1-
\ ) yimathyl)-2-(2-0x0-2-
536 thiomorpholin-4- .
N o ylethylimidazofi,e- 49582 1.23
alpyiidine-5-
r\z—> carboxamide
-
0
M-(adamanian-1-
! R N yvimethvi}-2-{{1,1-
A dioxidothiomorpholin-
537 \/ 4~) 457,31 1.21 ¥
N yijmethyllimidazo[1,2-
v \S»,O alpyridine-5-
/% carboxamide
O Chiral
N-(adamantan-1-
I‘\ N yimethyl)-2-{[(4R)-4-
N hydroxy-2-
338 | ) O ‘ oxopyrrolidin-1- 423.32  1.19 *
N . viimethyllimidazo[1,2-
alpyridine-5-
carboxamide
OH
0 .
| = N/ﬁ N-(adamantan-1-
N yimethyl}-2-{2-
539 | hydroxy-1,1- .
N/ . dimethylethyljimidazo] <ce-34 1.23
Hy 1,2-alpyridine-5-
- G
H, : carboxamide
OH
B Wh/ﬁ©
N O 2-adamantan-1-yl-N-
\ ) {2-{{4H-1,2 4-triazol-3-
540 N yithioymethyllimidazo] 423.28 110 *
s 1,2-a]pyridin-5-
yllacetamide
72N '
N\N/
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hept-2- ylimethyl}imidazo[1,2- a]pyridine-5- carboxamide 560 Chiral
2-[2-(1,4-diazepa n-1- y1)-2-oxoethyll-N[[(1R,2R,5R)-6,6-
dimeth Ibl%gclo[S .1.1] hept-2- yllmethyl}imidazo[1,2- a]pyridine-5-

VEAABEEINHE 436.361.15 WO 2008/066789 Compound ChF&R/US2007/024396
PCT/ELS2007/024396
Com oun Name MS Rr  ICs

idazol1,2-alpyridin-2-

= ”@ sthyt [({5-
l {adamantan-1-
541 { yimethyoakamoylim - 45713 125 -

CH
- yiimethwl){ethyljamino
CHG J{oxolacetate
¢ o
o
[ s N/@ N-{adamantan-1-
N yimethyl}-2-{(1H-
\ imidazol-2- "
42 N4 ylithio)methyllimidazof 2230 1.19
8 1,2-alpyridine-5-
>i__N carboxamide
NP
0
=% N
| N-({5-[(adamantan-1-
vimethylicarbamoyljim .
543 \_/ | idazo{1 2-ajpyridin-2- 42533 125
/Oty yl}carbonyl)-N-
N 0 methylglycine
o \\_(
OH
o

SN
1 N N-{{5-{(adamanian-1-
\% yimethyf)carbamoylim

544 N idazof1,2-aglpyridin-2-  425.32 1.26 *
N yl}ca.rboﬂylybeta-
4 alanine
LM
C
CH,
CH, 2-(2-hydroxyethyl)-N-
o) N x {4-methyl-2-pyridin-3-
545 ‘ yipentyliirmidazo[1,2-  367.31 0.97 *
p alpyridine-5-
~ NM carboxamide
[
N OH
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Name KiIC5D N-{[(1 R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-ylimethy11-242- [(2F1)-2- methylpiperazin-1-y1]- 438.36 1.15 2-
[dazo[1,2- ajpyridine-5- carboxamide N-[[(1R,2R,5R)-6,6-
“gfmegﬂ % Icyclo[3.1.1] hept-2-yllmethy11-2-[2- PCT/US2007/024396

Compound oun Name M8 Ry ICy
2
/@ [{{5-[(adamantan-1
yimethyljcarbamovliim
546 idazof1,2-alpyridin-2- 20533 1.23 *
/7 CH, ylymethyl{ethylamino
f\j (¥ J{oxoacsiic acid
O 0
l /\ﬁ 2-{5-{{adamantan-1-
yimethylicarbamoyllim .
547 idazo[1,2-alpyridin-2.  ~eeo! 1.2
] ic acid
oM, yiipropaneic aci
o
oH

- : rel-2-{[(3R)-3-
Hac\& o aminopiperidin-1-
foy yilcarbonyl}-N-{[(2S)-
LN /_2\” NQ 6,6-
548 N — dimethylbicyclof3.1.1] 424.37 1.2 *

3 hept-2-

o* N yimethyi}imidazof1,2-
, y ajpyridine-5- -

carboxamide

rel-2-{2-{{(3R)-3-

aminopyrrolidin-1-yl}-

2-oxoethyl}-N-{[{25}-
8,6~

549

dimethylbicyclof3.1.1] 424,37 1,14 *
hept-2-
yhmethyilimidazof1,2-
ajpyridine-5-
carboxamide
NH

rel-2-{2-{{3R)-3-
aminopiperidin-1-yi]-2-
oxoethyi}-N-{{{28)-6,6-

dimethyibicyclo{3.1.1] 438.30  1.15 «

hept-2-

vilmethyilimidazo[1,2-
N alpyridine-5-

carboxamide

169



[(36)-3- isopropylpiperazin-1- y1]-2- oxoethyl}imidazo[1,2- alpyrid ine-5-
carboxamide 466.41 1.17 N-W1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yurnethy1}-2-{2- [(3S)-3- methylpiperazin-1-y1]- |
B34 f}ﬂ%azo[l,z- alpyridine-5- carboxamide 438.36 1.167CT/US2007/024396

Compound MName MS By ICy
N " MN-(adamantan-1-
| vimathyl)-2-Jethyl(1H-
N imidazol-2-
551 L yicarbonylaminolmeth 46116 123 ¢
N /-—~CH3 yilimidazo[1,2-
. N B alpyridine-5-
H :” carboxamide
O N
O
SN N N-(adamantan-1-
| yimethyl)-2-{lethyl{4H-
N 1,2,4-triazok3-
552 Loy yicarbonylaminojmeth 462,47 123  *
N /mmCHg yljimidazo{1,2-
N e ajpyridine-5-
v N carboxamide
i
(0}
O
i = N MN-{adamantan-1-
&l ﬁirgethyi)-z—{gethyf(ai
vdroxyethyilaminolm N
553 \ ethyilimidazo[1,2- 4i1.39 1.21
alpyriding-5-

carboxarnide

" N-{adamanian-i-
ylmethyh-2-[(4H-1,2,4-
triazol-3- )
visulfiny)methylimida #5926 1.21
zo[1,2-a]pyridine-5-

N carboxamide

/—\ O Chiral

NN

\__/ N N-{[(1R,2R 5R)-6,6-
\ N dimethylbicyclo[3.1.1]

hept-2-yljmethyl}-2-(2- ,
555 0X0-2-piparazin-1- 424.35 1.15 *
0 viethyllimidazo[1,2-
alpyridine-5-
carboxamide

554
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N-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-yl]methy1_}-2-(2-
[(BR)-3- methylpiperazin-1-y11- 438.37 1.15 2- oxoethyl}lmldazo[l,z-
%@%}idine-& carboxamide N-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]

ept-

{Uﬁfrzr?%thyl}-Z- {2- PCT/US2007/024396
Compound Name MS Br ICy
Chiral

N-{[(1R.2R,5R)-6,6-
dimethyibicyclo[3.1.1]
hept-2-ylimethyi}-2-[2-
(2-methyipiperazin-1-
yi-2-
oxoethylfimidazo[1,2-
aloyridine-5-
carboxamide

438.36 115 ¥

Chiral NH[(1R,2R,5R)-6,6-
dimethyibicyeio]3.1.1]
hept-2-yljmethyl}-2-{2-
[(25)-2-
methylpiperazin-1-yi}- 43836 1.15 *
D

oxosthyilimidarzoft,2-
alpyriding-5-
carboxamide

2-{2-[(1R,4R)-2,5-
diazabtcyclo2.2.1}hep
t-2-yl}-2-oxoethyi}-N-
{{{1R,2H,5R)-6,6-
558 dimethylbicyclo[3.1.1] 43635 1.15 *
HIN O hept-2-
' yHimethyllimidazo[1,2-
alpyridine-5-
carboxamide

/ N\ 2 2-{2-](18,48)-2,5
{0\ -{2-](18,48)-2,5-
} ‘Q_&N,\ S diazabicyclof2.2.11hep
N\ P t-2-yi]-2-oxoethyl}-N-
HT 8]

&
5
\_/

{[(1R,2R,5R)-6,6-

dimethylbicyclo[3.1.1} 436.35 1.15 *
hept-2-

yiimethyl}imidazo[1,2-

o
T alpyridine-5-
g carboxamide

359

560 43836 115 *

Chiral
"
N/
hept-2-
H

o .
N 2-[2-(1,4-diazepan-1-
‘<\<\;‘ = yi)-2-oxoethyl}-N-
Nz {I[(1R,2R,5R)-6,6-
dimethyibicyclo[3.1.1]
N ¢ .
G { ylimethyllimidazo[1,2-
HQC_.»*‘ a)pyridine-5-
9 carboxamide
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[methyl(piperidin-3- yOamino]-2- oxoethyl}imidazo[1,2- a]pyridine-S-
carboxamide 452.38 1.16 N-{[(1R,2R,5R)-6,6- dimgthylblcyclo[S.l.l)
hept-2- fI]?methyl}-Z-(Z- [methyl( piperidin-4- yl)amino]-2-

)

VORGSR ﬁ%azo[l,z- a]pyrictine-5- carboxam ide 452.39 1. S TXNED007/024396
2008/066789 Compound Chlral 567NcH, O
Compound Name M8 Bt ICy
Chiral N-{[(1R,2R,5R}-6,6-

dimethylbicycio[3.1.1]

hept-2-vljimethyl}-2-(2-

[{2R)-2-

methylpiperazin-i-yl}- 438,36 1.15 N
e

oxoethyllimidazolt,2-
alpyridine-&-
carboxamide

Chiral N-{f(1R,2R,58)-6,6-
dimethyibicyclo[3.1.1}
hepi-2-yiimathyl}-2-[2-
[(35)-3-
isopropylpiperazin-1-  488.41 1.7 *
yll-2-
oxoethyilimidazo[1,2-
alpyridine-5-
carboxamide

Chiral N-{[(1R,2R,5R)-6,6-
dimethyibicyclo[3.1.1]
hept-2-yljmethyl}.2-{2-
[(38)-3-
Rk methylpiperazin-i-vi]- 438.36 1.16 *
V) 2- -
i N oxoethyl}imidazo[1,2-
N/ alpyridine-5-
carboxamide

Chiral N-f[{1R,2R,5R)-6,6-
dimethyibicyclof3.1.1]
hept-2-ylimethyl}-2-(2-
o CH [(3R)-3- .
564 N s methylpiperazin-i-yl}-  438.37 115 = *

/ < 2.
V Nﬁ NN oxoethylfimidazof1,2-
<y a)pyridine-5-

carboxamide

562

563 ©

N\

7

4

Chirat :
N-{f{(1R,2R,5R)-6,5-
dimethyibicyclo]3.1.1]

g hept-2-yilmethyl}-2-(2-
[rmethyi(piperidin-3- *
Q yljamino]-2- 45238 1.16
oxoethyl}imidazof1,2-
CH, ajpyridine-5-
carboxamide

(o]
=

7N\
R E
z O

(]
{(ob;
/Z

565

Chiral
N-{[(1R,2R,5R)-6,6-
dimethylbicycio]3.1.1]

hept-2-ylimethyl}-2-{2-

[methyl{piperidin-4-

ylyaming]-2- 452,39 1.15
oxoethyi}imidazo[1,2-

ajpyridine-5-

carboxamide

566 O N

74

A\
/N ;
2/ 3
ﬁ/ﬁ
]
P-4
(o)
d:E
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PCT/US2007/024396 NameMSRT N-{[(1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1] hept-2-yllmethy11-2-{2- [(2- methoxyethyl)(piperidi
‘§86 ﬂ')%/(; 177 n-4-yDamino]-2- oxoethyllimidazo[1,2- alpyridine-5-
CRrBOXARside N4[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]  PCT/US2007/0243%6

hept-2-yllmethyl)-2-{2- [3- (methylamino)pyrrolid i 438.37 1.15 n-l-y1]-2-
oxgﬁﬁ%ﬂdazo[l 2- a]pyrldlne -5- cdiEBxamide N-{[(1R,2EIBR)-686- diffs

ethylbicyc {6]8.1.1] hept-2-yfiiethyl)- Mﬁ”ﬁ(%)‘i@*ﬁ 6-

isopropyly zm -1-466.401.17 y1]- ”lg%y yg’rifgtil zo[l 2-
C&-i-fparb g ylbicyclo[3.1.1]

a]pyriding jjglde N-{[(1R,2
56heptag- I]metfgyl)- - methoxyethyl)(piperidi 496,42 117 =

n-4-yhamingl-2-

Y 2 oxgethyl}imidazofi 2-
™~ ajpyridine-5-
N O“CHa carboxamida

Chiral N-{[{1R, 2R, 5R})-6,5-
dimethylbicyelo{3.1.1]
hept-2-yiimethyl}-2-{2-
13-

(methyiamino)pyrrolidi 438.37 1.5 -

n-1-yil-2-
o NQ o, oxoethyljimidazof1,2-
P N alpyridine-5-

carboxamide

568

Chiral
N-{[{(R,2R,5R}-6,6-
dimethylbicycio]3.1.1]
CH hept-2-yljmethyl}-2-{2-
O, _N [(28)-2-
569 0 7\ isopropylpiperazin-i-  466.40 1.17 =

. N yi}-2-
N’Qy\__/ oxoethyl}limidazo[1,2-
SN & alpyridine-5-
AL carboxamide

Chiral
N-{[{(1R,2R,5R)-6,6-
dimethylbicycio[3.1.1]
€ o hept-2-yilmethyi}-2-{2-
0. N [(2R)-2-
570 0, 7\ isopropyipiperazin-1-  466.40 " 1.17 *

2 N yi}-2-
Nv oxoethyllimidazo{1,2-
[ ajpyridine-5-
| ~ carboxamide

Chiral N-{[(1R,2R,5R)-6,6-
dimethylbicyclo{3.1.1]
hept-2-ylimethyi}-2-{2-

C HC [(3R)-3-

571 O AN o /’i);ma isopropylpiperazin-1-  466.40 1.7  *
ylj-2- ‘

AN N N oxoethyllimidazo[1,2-
P ajpyridine-5-
N )
carboxamide
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isopropylpiperazin-1-466.401.17 y1]-2- oxoethyl}limidazo[1 ,2-
a]pyridine-5- carboxamide N-[[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-ylImethyl)-2-{2- [(3R)-3- isopropyl piperazin-1-466.401.17 y1]-2-
VokS&tMiazo[1,2- alpyridine-5- carboxamide NameMSRACT/TS2007/024396
N-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-yl]methyl)-2-{2- [(3,3-
ompound Name MS Ry ICy
Chiral  N{[(1R,2R,5R)-6,6-
dimethyibicyclo[3.1.1]
hept-2-ylimathyil-2-{2-
f(3,3-
dimethylpiperidin-4-
vi(3- 538.46 1.8 ¢
methoxypropyljamino]
oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide
Chiral N-{[{1R,2R,5R)-6,6-
dimethyibicyelof3.1.1}
hept-2-viimethyl}-2-{2-
E(BJS'

dimethyipiperidin-4-
573 H30>§:) ylj(2- 524.45 1.17 b
O methoxysthyhamine]-
2.

oxoethyl}imidazo[1,2-
ajpyriding-5-
carboxarnide

Chiral 2-(2~{[2-
{dimethylamino)ethyi]{
3,3-dimethylpiperidin-
oy 4-yhamino}-2-
N 3

oxoethyl}-N-
574 HC {I(1R,2R,5R)-6,6- 537.48 112 *
N dimethylbicyelof3.1.1]
V \ hept-2-
S A ylimethyilimidazo{1,2-
alpyridine-5-
H,C carboxamide
Chiral 2-(2-{3-

(dimethylamino)propyl
1(3,3-

i, Ho N dimethylpiperidin-4-
N HC yhamino}-Z-oxoethy)-
575 0’ N-{{(1R,2R,5R)-6,6- 55150 1.13

dimethylbicyclof3.1.1]
hept-2-
N yilmethyl}imidazo[1,2-
\C alpyridine-5-
3 carboxamide

£
=

s

(o]
)
\é

A

o}

7N
fz
ﬁ(

N-{[(1R,2R,5R)-6,6-
dimethylbicyclo]3.1.1]

iC Ch, N hept-2-yijmethyl}-2-{2-
O N f(3-
576 methoxypropyli(piperi  510.43  1.17
din-4-yfjaminol-2-
oxoethyl}imidazof1,2-

a)pyriding-5-
carboxamide

2
/z
P
o
o/z
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dimethylpiperidin-4- Y1)(3-538.461.18 methoxypropyl)amino] -2-
oxoethyl)imidazo[1,2- alpyridine-5- carboxamide

Wgy %\{Hi@ 2R ,5R)-6,6- dimethylbicyclo[3.1.1] hept-2- Arneth -2-12- H,
m§ piperidin-4- H,Cyl)(2-524.451.17 Omethoxyethyl)amitfo]! 2207/024396

oxgethyl)imidazo[1,2- a)pyridine-5- carboxamide Chl_raI2 (%%Z- 1
(d%%ﬁ?é%mo)etgylh 3,3-dim g;pglp%@ﬂﬁdm4-yl)ammo)-2_m. R ICy

N 2-{2-[4-
A {aminomethyvl)piperidi
NN L n-1-yi}-2-oxoethyl}-M-
{[{1R,2R,5R)-6,6-
577 dimethylbicyelo[3.1.1]  452.38  1.15
N o hept-2-
\\\/ yijmethyllimidazof1,2-
3 alpyriding-5-
carboxarmide

y 2-{2-3-
Sy R {aminomethylpiperidi
N\ R n-1-yi}-2-oxoethyl}-N-

{[{1R,2R,6F)-6,6
578 dimethylbicyclo[3.1.1]  452.38  1.16 *
G hept-2-

yiimethyl}imidazo[1,2-

alpyriding-5-

carboxamide

Chiral

2-{2-[2-
N ™ {aminorethyl)piperidi
N\ N n-1-yi}-2-oxoethyl}-N-

{[{1R,2R,5R)-6,6-
dimethyibicyclo[3.1.1]  452.40 1.17 *
hept-2-
vilmethvljimidazo[1,2
Hac alpyridine-5-
- carboxamide

2-{2-[2-
\ = (aminomethy)pyrrolidi
N = n-1-yl}-2-oxoethyi}-N--

579

{{{(1R,2R,5R)-6,6-
dimethylbicyclofd.1.1]  438.38 1.16 *
hept-2-

o viimethyllimidazolt,2-
HC ';i ) a)pyridine-5-
L4 carboxamide
o]
N y 2-[2-(3-
S > =R aminopiperidin-1-yl)-2-
' NN oxoethyl]-N-

HN {[(1R,2R,5R}-6,6-
381 dimethylbicyclo{3.1.1]  438.39 1.15 *
0 hept-2-
yiimethyllimidazol1,2-
ajpyridine-5-
carboxamids
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oxoethyl)-N- (R1R,2R,5R)-6,6-537.48 1.12 dimethylbicyclo[3.1.1] hept-2-
Amethyl}limidazo[1,2- 7-CH3a]pyridine-5- RiCcarboxamide Chiral2-(2-{[3-

RIS

3y||methy|}|m|dazo[1 2- CH \a]pyridine-5- , carboxamide Chiral

582

583

584

585

386

E%{%

%%@

Chiral

Chiral

Chirat

Chiral

Chirai

Name

2-[2-(4-

aminopiperidin-1-yl)-2-

oxoethyi]-N-
{[{1R,2R,5R)-6,6-
dimethylbicvelol3.1.1]
hept-2-
vilmethyllimidazo{1,2-
ajpyridine-5-
carboxamide

2-[2-(3-
aminopyrrolidin-{-yi)-
2-oxosthyl}-N-
{[{1R.2R,5R)-8,56-
dimethylbicyclo]3.1.1]
hept-2-
vijmethyllimidazo[1,2-
alpyridine-5-
carboxamide

2-{2-[(2R}-2-
{aminomethyl}pyrrolidi
n-1-yH}-2-oxoethyl}-N-
{[{1R,2R,5R)-6,6-
dimethylbicyciof3.1.1]
hept-2-
yiimethyllimidazof1,2-
alpyridine-5-
carboxarmide

2-{2-]3-
{aminomethyl)azetidin
~1-yl]-2-oxoethyl}-N-
{{{(1R,2R,5R}-6,6-
dimethythicycto[3.1.1]
. hept-2-
ylimsthyllimidazof1,2-
alpyridine-5-
carboxamide

2-{2-(38)-3-
aminopyrrofidin-1-y{j-
2-oxoethyl}-N-
{{(18,2R,5R)-8,8-
dimethylbicyclof3.1.1]
hept-2-
yiimethvl}imidazol1,2-
alpyriding-5-
carboxarmide

176

MS

438.38

424.36

438.38

424,37

424.38

ino)propy! 1(3,3- dimethylpi pe ridin-4- ybamino)-2-oxoeth
5R)-6,6-551.501.13 dimethylbicyclo[3.1.1] CHhePtBVR07

Rr

1.14

1.6

1.15

Wises

s



N-{[(1 R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-yllmethy11-2-{2- [(3-

methoxypropyl)(piped510.43 1.17 din-4-yl)am oxoethyl)imidazo[1,2-

alpyrid ine-5- RCH,carboxamide WO 2008/066789 PCT/US2007/024396
%]'g%é IC 0 2-{244- (aminomethyl)piperidi PCT/US2007/624396

n-1-y1]-2-oxoethy1)-Nf[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]452.391.15

hegﬁ'ﬁi’%ﬂ%%ethyl)imida%%‘lz- alpyrid85- carboxamide 2M813- Rr  ICx

N 2-{2-[{28})-2-

Q Moo ™ {aminomethyijpyrrolidi
H NN r-1-yi}-2-oxoethyll-N-
7/

{i(1R,2R,5R)-6,6-
587 N dimethylbicyclo[d.1.1]  438.38 116  *
/N 0 hept-2-
yimethyilimidazofi,2-
ajpyridineg-5-
carboxamide

Chiral

0
2-{2-[(3R)-3- |
\\cCN NS aminopyrrolidih—1—yﬂ}-
H,N G 2-oxoethyi}-N-
{[{1R,21K,5R)-6,8-
dimethylbicyelo[3.1.1] 42438 115 *
jN "o hept-2-
yiimethy}imidazoft,2-
¥ i alpyriding-5-
carboxamide

Chiral
Ot
N Ne N-[(1R,2R, 5R)-6.6-
NN

588

dimethyibicyclo[3.1.1]
= hept-2-yljmethyl}-2-{2- -
589 oxo-2-[(piperidin-4- 452,40 1186 *
0 yimethylyaminojethyl}i
H,C [ midazo[1,2-a]pyridine-

Hac--“‘ S5-carboxamide
Chiral -
N
N Mo N-{[(1R,2R,5R)-6,6-
\ i / dimethylbicyclo[3.1.1]

hept-2-ylimethyl}-2-{2-

580 oxo-2-[{pyrrolidin-2- 438.38 1.16 *
N g yimethyl)aminolethyl}i

HC / midazo[t,2-ajpyridine-

HSCJ®.-“‘ 5-carboxamide

Chiral
N
Q.
© NA{[{1R.2R5R)-6,6-
N
N ™ dimethyibicyclof3.1.1]
N\ N hept-2-ylimethyl}-2-[2-

591 oxo-2-(pyrrolidin-3- 42437 1.18 ¥
ylaminojethyljimidazo]
N" o 1,2-alpyridine-5-

o carboxamide
HSC K
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(aminomethyl)piperidi n-1-yl]-2-oxoethyl)-N{[(1R,2R,5R)-6,6-
dimethylbicyc10[3.1.1]452.39 1.16 hept-2- yllmethyl)imidazo[1,2-
‘QJ)E%ridine-& carboxamide 2-{2-[2- (am inomethyl)piperidi

hay 12 8%8ethy1)-Nf[(1R,2R,5R)-6,6- dimethyibicyclo[3.1. 1145RAeI0 71024396
hept-2- yllmethyllimidazo[1,2- a]pyridine-5- carboxamide 2-{2-[2- (am

in yrrolidi n-|-y1£2-oxoethy|)&@91R,2R,5R)-6,6- MS Ry I[Cx
dimgthylbicyclo[3.1.1]43 "H1.16 hept-2- ylimethyl}imidazo[1,2-
a]pyxidigie-5-Larboxamide

N-{[(1R,2R,5R)-6,6-

N N
=y R dimethyibicyclof3.1.1]
NN hept-2-ylimethyl}-2-f2.
592 oxo-2-(piperidin-4- 438.39 115 *
yiaminojethyllimidazof

8] 1,2-ajpyriding-5-
carboxamide

Chiral

N ii N\ L 2-[2-(3-amino-8-
Naw o Ry azabicyclo]3.2.1]oct-8-
A\ yi)-2-oxoethyl]-N-
‘ Nz {{(1R,2R,5R)-5,6-
593 dimethylbicyclo[3.1.1] 464.40 1.15
% hept-2-
oH, / yiimetiwl}imidazo[1,2-
- alpyridine-5-
: carboxamide

Chiral
2-{2-[2-
{aminomethyl)morphol
in-4-yl}-2-oxoethyl}-N-
{{(1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1] 454.3% 1.15 *
hept-2-
yHimethyllimidazoi1,2-
alpyridine-5-
carboxamide

594

2-{5-methyl-1H-
N CH, pyrazob-3-yl)-N-(4-

5 | methyl-z-pyridims— . .
39 N/ CH, yipentyl)imidazoft,2. 40332 1.08

N alpyridine-5-
}“ carboxamide

’ = N N-(adamantan-1-
N yimethyl)-2-
596 | / [(methylamino)methylli 353.32 1.2 *
midazo[1,2-ajpyridine-

5-carboxamide
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242-(3- aminopiperidin-1-y1)-2- oxoethy1]-N- {[(1R,2R,5R)-6,6- d
imethylbicyclo[3.1.1]438.391.15 hept-2- ylmethyllimidazol[1, 2-
uga{lp rls%gg -5- carboxamide CompoundNameMSRT OChlral
amlnoplperldln 1-yl)-2- oxoethyl]-N([(1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1]438.38 114 hept 2 yI]nethyI}lmldazo 1 2-
a] =5- carboxamide Ms

T/ 82007/024&396

Rt ICy

N-{adamantan-1-
yimethyl)-2-
5 \ [{isopropylamine)meth
7 N { yllimidazof1,2-
alpytidine-5-

M
>-CH3 carooxamide
HCe

3

38134 1.21 *

N-{adamantan-i-

ylmethyl)-2-

{cyanomethyl)imidazo] 349.28 1.25 ®
1,2-alpyriding-5-

carboxamide

398

indoethyl}imidazo{1,2- 464.20 1.27
= ajpyridine-5- '
q carboxamide

Chiral

N-{adamantan-1-
yimethyl)-2-{[(2R}-2-
methylpiperazin-1-

i
N *
( 5 yilcarbonyljimidazo[t, 49¢-38 1.2

. N N-(adamantan-1-
o yimethyl}-2-(2-
599 ; oy .
N/\>‘\_
—
N
N

600 ©
- 2-ajpyriding-5-

= N o
/H CH carboxamide
P .

N 0
Chiral
/ j “ N-(adamantan-1-
N ' yimethyl)-2-{[(25)-2-
> methylpiperazin-1-
601 Vipip *
O yljcarbonyllimidazoft, 436.38 1.21
N N 2-alpyridine-5-
M CH, carboxamide
Sy 5
O " N-{adamantan-1-
N yimethyl}-2-[(2-
° A methylpiperazin-1- ‘
602 *
(‘ yl)carbonyllimidazof1, 436.38 1.21
2-alpyriding-5-

= M
N/H CH carboxamide
N 3
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2-[2-(3- aminopyrrolidin-1-yl)- 2-oxoethyl]-N([(1R,2R,5R)-6,6-
dimethylbicyc10[3.1.1]424261.15 hept-2- ylimethyl}imidazo[1,2-

W@é%{ carboxamlde 2-{2-[(2R)-2- (aminomethyl)pyrrolidi
n-1- %j)!% oxoethyl) N- {[(1R,2R,5R)-6,6- dimethylbicyclo[3. 1%2@@??@1@63%

het2 yI methylllmldazo[l 2- a]pyridine-5- carboxamide 2-{2-[3-
R i -{[(IR,2R,5R)-8¥% Rr Iy

d1 _h\ylblcyclo[B 1.1]424.371.15
N Mar™ N-{adamantan-1-

vimethyl)-2-(piperazin-
ONN P v pip

603 *
yicarbenyljimidazof1,2 42237 12
N O -ajpyridine-5-
carboxamide
Chiral
N-{adamantan-1-
N yimethyl)-2-{[(3R)-3-
° N methyipiperazin-1-
604 *
(ﬁ vllearbonyliimidazol1, 436.37 1.21
” NMN 2-alpyridine-5-
carboxamide
N Y
/@ 5-N-(adamantan-i-
N yimethyl)-2-N-methyl-
° 2-N-piperidin-3-
0 pipe .
6035 Hsc\ _@ ylimidazo{1,2- 45038 1.29
N alpyridine-2,5-
_ N/H dicarboxamide
= ‘\N 5
/@ 5-N-(adamantan-1-
N yimethyi)-2-N-methyl-
© 2-N-piperidin-4-
606 pip *
” HSC\ ylimidazof1,2- 45038 1.2
Z N‘O alpyridine-2,5-
NM dicarboxamide
o \N Y
Chiral
A M N-(adamanian-1-
" O yimethyl)-2-{(1R,4R)-
0 NN = 2,5
607 gi;zab:cyc!oie.z.“!}hep 43437 124 )

vlearbonyllimidazolt,2

N 8]
~a]pyriding-5-
carboxamide
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hept-2- yljmethyllimidazo[1,2- a]pyndine-5- carboxamide 2-{2-[(3S)-3-
aminopyrrolidin-1-yl]- 2-oxoethyl)-N([(1R,2R,5R)-6,6-

“g'fg{e(}gglbic clo[3.1.1]424.381.15 hept-2- ylimethyllimidazo[1,2-
AVRAMA S carboxamide Name 2-{2-[(2S)-2- (aminometh§Bkhe24396
n-l-y1l]-2-oxoethyl)-N- (1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-
yi] idazo[1,2- alpyridine-5- ca¥#Bkamide 2.121(3 RYS- Ry ICu

aminﬁ@golidib-l—A-2-oxoethyI)-N-(R1R,2R,5R)-6,6-

dimethylpicyclo[3.1.1] hept-2- yl)methyl)imidazo[1,2- a]pyridine-5-
carb IdeMe, N-(adamantan-1-
1! vimethyl)-2-(1,4-
o) =7 diazepan-1i- .
608 vicarbonyllimidazol1,2 436.38 121

-ajpyridineg-5-

O
@J“ carboxaride
F/\ Chiral
Y
N-{adamantan-1-
N\// Mﬁ: X yimethyl)-2-[(15,45)-
0

Nz 2,5-

o .
606 t-i‘?a;zab:cycio[z.z.‘i]hep 43435 121 -
NT 0 ylcarbonyllimidazof1,2

-alpyridine-5-
) carboxamide
/OHa 5-N-{adamantan-1-
- AN yimethyl)-2-N-{3-
o N CH, (dimethylamino)propy!
610 I-2-N-piperidin-4- 521.47 1.15 *
yiimidazo{1,2-
=~ N/HN—CN alpyridine-2,5-
Ny S dicarboxamide
N-(adamantan-1-
CH, ' yimethy?)—E-{[E-
11 O 8 {methylamino)pyrrolidi
O/ n-1- : - 436.38 1.2 *
| yilcarbonyllimidazo{t, .
=~ N’H 2-ajpyridine-5-
Ay X carboxamide
Chiral
O N-(adamantan-1-
o N N yimethyl)l—g-{[(zs}ﬂw
612 ‘ isopropyipiparazin-1- .
Q yilcarbonyllimidazo{t, 46441 1.28
T N N—t 2-ajpyridine-5-
FC carboxamide
NS /%
N OH,C
Chiral
O N-{adamaniarn-1-
o N ylmethy!)ﬁ—?»{[{Zﬁ)—zv
613 isopropyipiperazin-1- 464.42 1.4 .

N
(— yilcarbonyilimidazo[1,
2NN \ N E»a]pyrifﬁi‘?e-s-
CH, carboxarmide

O H,C

181



N-([(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-Arnethyl)-2-(2- -
0x0-2-[(piperidin-4- ylmethyl)aminojethyl)i

' -alpyricline5-carboxamide N-{[(1R,2R,5R)-6,6-
Wﬁ@@%@é%%yclo[&l.l] hept-2-ygmethyl11-2-(2. oxo-2-[(pyrroE|)i8|T/riLI H07/024356

ylmethybaminolethylli midazo[1,2-a]pyridine5-carboxamid g R IC
NMSR -6,6- dim%thylbicyclo%ﬁ] hept-2-ylknethytj=2-[2~F =%

0xo0-2-(p l'-'m" -3z ylamino)ethyl]im idazof 1,2-alpyridine-5- carboxamide
PCT/U$2007/924596 MS RTI_co 435 86Tk 36 1.15 452.40 1.16
438.3 16 isoprapyipiperazin-{- *
614 \) yilcarbonyllimidazoft, 46441 125 :
i 2-ajpyriding-5-
~ NM carooxamide
S 5

Chiral
fj{s N-{adamantan-1-
Sy yimethy)-2-{[(35)-3-

isopropylpiperazin-1-
yllcarbonyllimidazol1,
2-ajpyridine-5-
carboxamide

615 464.41  1.23 *

4
/2: =
)¢

@

=z
o]

Chiral

N-{adamanian-1-
ylmethyl}-2-{[(35}-3-
methylpiperazin-1-
ytlcarbonyllimidazolt,
2-alpyridine-5-
carboxamide

z@
.,G
o

Y-

O

616 43638 1.2 *

7\
/Z
Y

=
[&]

5-N-{adamanian-1i-

yimethyl}-2-N-{2-

(dimethylamino)ethyl]-

617 2-N-piperidin-4- 507.46 1.15 *
viimidazoli,2-

alpyridine-2,5-

dicarboxamide

z®
Z‘\
g
2

o

A\
Z

74
-z
z!‘
o

5-N-{adamantan-i-
o~CH, yimethyl}-2-N-(2-
methoxyethyl}-2-N-
618 piperidin-4- 494.42 1,22 *
ylimigazofi,2-
ajpyridine-2,5-
dicarboxamide

fes

o}

\
7 =

2
(zjj

/

B-MN-{adamantan-1-

vimethyi}-2-N-(3-

methoxypropyl)-2-N-

piperidin-4- 508.44 1.22 *
yiimidazof1,2-

alpyridine-2,5-

dicarboxamide

s

o)
O"‘c
oL

619

I \_&
ol rd
Y

=
Q
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PCT/US2007/024396 NameMSRT .1Cip N-{[(1R,2R,5H)-6,6- dim ethyl
bicyclo[3.1.1] hept-2-Amethyl)-2-[2- Ox0-2-(pipericiim4-438.39 1.15

al

W98

CH
Nf-CH

20 ng @

621

622

623

624

625

N

7 N\

7N\

7\

N cH, @
HC

N

N O

/@ oS
N CH,
&
NMN‘CN

\N N
/@? A
O
N CH,
C8
N M
NN

Name

5-N-{adamanian-1-
yimathy-2-N-{2-
{dimethylamine)ethyl]-
2-N-(3,3-
dimethyiniperidin-4-
yliimidazof1,2-
ajoyriding-2,5-
dicarboxamide

5-N-{adamantan-1-
yimethyl)-2-N-[3-
(dirmethylamina)propyl
T2-N-(3,3-
dimethylpiperidin-4-
yilimidazo[1,2-
apyridine-2,5-
dicarboxamide

N-{adamartan-1-
yimethyl)-2-{[2-
(aminomethyl)pyrrolidi
n-1-
yijcarbonyl}imidazo[1,
2-alpyriding-5-
carboxamide

5-N-fadamantan-1-
vimethyh)-2-N-{3,3-
dimethyipiperidin-4-
yi)-2-N-(2-
methoxyethyllimidazo]
1,2-a]pyridine-2,5-
dicarboxamide

5-N-{adamantan-1-
virnethyl)-2-N-(3,3-
dimethyipiperidin-4-
yh-2-N-(3-
methoxypropyllimidaz
of1,2-a]pyridine-2,5-
dicarboxamide

N-{adamantan-1-
yimethyi}-2-[(3-
arminopyrrofidin-1-
viYoarbonylflimidazo[T,
2-alpyridine-5-
carboxarmide

183

535,48

548.51

436.39

522.46

536.48

422,37

Iamlno)eth llimidazof 1,2-alpyridine-5- carboxamide 2-[2-(3-amino-8-
8?8?%2 1]oct-f3- yl)-2-oxoethy1]-N{[(1R,2R,5R)-6,6- PCT/US2607/624396

dimethylbicyclo[3.1.1] 464.40 1.15 hept-2- yl]methyl}lmldazo[l 2-
- carboxamide 2-{242- MS

Ry

1.47

1.16

1.22

1.23

1.24

1.18



(aminomethyl)morphol in-4-yl]-2-oxoethyl)-N{[(1R,2R15R)-6,6-
dimethylbicyclo[3.1.1]454.391.15 hept-2- ylimethyl}imidazo[1,2-
ridine- 5 carboxamide 2-(5-methyl-1Hpyrazol-3-yl)-N-(4-
‘@%ﬁ% {fittdazo[1,2- methyl-2-pyridin-3-403.32 1.06 a]pyridiRETHUS2007/024356
carboxamide N-(adamantan-1- ylmethyl)-2- [(methylamino)methyl]i
3589mpwidnidazo[1,2-a]pyridine- 5-cH#xamide WO  MS Ry [Cq

2008/06ﬂ@T/U82007/024396 CompoundNameMSRT JQ 0
N-(adamantan-1-

N NH, yimethyi}-2-[(4-
O rj aminopiperidin-1- -
626 wicarbonyijimidazofi, 436.38 1.1
2 i 2-alpyridine-5-
M carboxaride
S \N o
/@ N-{adamantan-i-
J vimethyl}-2-[(3-
) aminopiperidin-{- #
627 QNHZ vijcarbonyllimidazot, 42039 1.21
‘N 2-alpyridine-5-
Z NM carboxamide
S VN
Chiral
, N-{adamantan-i-
ylmethyl)-2-{[(28)-2-
L {aminomethylpyrrolidi
628 n-1- 438.38 122 i
'\ yilcarbonyilimidazolt,
= NM NH, 2-a}pyridinle-5-
NP , carboxamide
Chiral
O N-(adamantan-1-
g yvimethyl})-2-{[{38)-3-
0 NH aminopyrrolidin-1- R
629 O ‘ vijcarbonyilimidazo[1, 422.37 .18
- I 2-ajpyridine-5-
M carboxamide
[N o
NH, M-(adamantan-1-
vimethyl}-2-{{4-
oo N {aminomethvlipiperidi
630 n-i- 450,39 1.22 *
: " yljcarbonyilimidazo]t,
= N’H 2-alpyriding-5-
NP S carboxamide
N-(adamantan-1-
yimethyi)-2-{[3-
o N NH, {aminomethyl)piperidi
631 n-t- 45040 122 *
" yijcarbonyl}limidazof{1,
Y A 2-alpyridine-5-
s A carboxamide
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N-(adamantan-1- ylmethyl)-2- [(isopropylamino)meth Aimidazo[1,2-
a]pyridine-5- carboxamide 381.34 1.21 N-(adamantan-1- ylmethyl)-2-
W(&:}yanomethyl)imidazo[ 349.28 125 1,2-a]pyridine-5- carboxamide
L H3%HTEHAN-1- yimethyl)-2-(2- iodoethyl)imidazo[1,2- 464 .ROTILBZ607/624396
a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-([(2R)-2-
meayIpesRdazin-1- yljcarbonyl}imidaziiie2-alpyridine-5- cafSoxarRide ICs,

N-(adaman < yimethyl)-2-{[(2S)-2- methylpiperazin-1-
ylJcarbonytimidazo[1, 2-a]pyridine-5-§;éje & N-(adamantan-1-

yimethyl)-2-ft2¢ methylpiperazin-1- yheay “E"'%g&[l, 2-a]pyridine-5-
63¢arboxXamide ne1- 45040 122 -
. viicarbonyllimidazo[1,
=~ NM NH 2-alpyridine-5-
X )
Ny X carboxamide
Chiral
M-(adamantan-i-
yimethyl)-2-{{{2R}-2-
oo N (aminomethyf)pyrrolidi
633 O n-1- 436.38 1.22 ¢
/ =L, Wijcarbonyllimidazofi,
N"§ g “umNH, 2-alpyridine-5-
SN Y carboxamide
NH, N-{adamantan-1- '
yimethyl)-2-{[3-
O N {aminomethyllazetidin
634 -1- 422.37 1.2 *
. yiicarbonyllimidazolt,
= NMN 2-alpyridine-5-
Ry 5 carboxamide
//@ N-(adamanian-1-
N yimethyl)-2-[(3-
635 O/ " aminoazetidin-1- 408.35 1 .
yicarbonyllimidazol1, : 2
T TN 2-alpyridine-5-
M carboxamide
x \N O
NH, N-(adamantan-1-
yimethyl)-2-{[2-
o. N 0 (aminomethyl)morphol
636 \ in-4- 452.38 121~
. ) Wicarbonyl}limidazo[1,
= N/H 2-ajpyridine-&-
A carboxamide
N 0O
/’@ 5-N-(adamanian-1-
o M yimethyi)-2-N-
637 piperidin-4- .
ylimidazo{1 2- 436.38 1.21
'<:/\N alpyridine-2,5-
dicarboxamide

7N\
!Z
zf
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PCT/U52007/024396 NameMSRT N-(adamantan-1- yimethyl)-2-(pipe
razinl- ylcarbonyl)imidazo[1,2 -a]pyridine-5- carboxamide N-(adamanta
n-1- ylmethyl)-2-1[(3R)-3- methylpiperazin-1- ylJcarbonyl}imidazo[1,

=a o ?5_ carboxamide PCT/US2007/024396
5-N-(adamantan-I-ylmethyl)-2-N-methyl-2-N-piperidin-3- ylimidazo[1,2-
ajpAEReEng 5. dicarboxamide 5-N-(adémantan-1- MS Ry ICq
ylmethyl)-2N-methyl2-N-piperid in-4- ylimidazo[1,2- ajpyridine-2,5-
dicarboxa N-(adamantan-l- yim@etinajdariitRi4R)- 2,5-
diazabigyclo[2/2.1Thep 1-2- ylca rbowgﬁgﬁt@_ﬂ%{lz -alpyridine-5-

63 i <
garbo¥amide . yimidazo[1 2- 42237 1.21
ZN Y N——Cj a]pyridine~2:,5~
dicarboxamide
o o
/@ 5-N-(adamantan-1-
yimethyl)-2-N-

0N N (pyrrolidi-2-
639 P yimethyllimidazo[1,2- 436.38 1.2 ’
e \ ¥ ajpyridine-2 5-
:H dicarboxamide
X N o

N-(adamantan-1-
yimethyl)-2-[{3-amino-

NH
510 8-azabicyclo[3.2.1]oct-
Ay o 8- 462.40 122 ¢
« :N\>——{ yljcarbonyilimidazo[1,
2-apyridine-5-
carboxamide
NH,
/@ B-N-(adamantan-i-
R yimethyl)-2-N-
o o
641 (piperidin-4 45040 1.22

yvimethyllimidazo[1,2-

N N N a}pyridinem&&i—
H dicarboxamide
Y

o
£ A O
NN Nesyr ™S
NN 2-adamantan-1-yl-N-
[2-(2-oxo-2-piperazin-
642 o. N 1-ylathyliimidazo[1,2- 43640 1.4
alpyridin-5-
vilacetamide
av 0
Y, 5-N-(adamantan-1-
2 N —ch vimethyl}-2-N-[{1-
643 N ethyipyrrolidin-2- 46437 124  *

6] viymethyllimidazoit,2-
alpyridine-2,5-
dicarboxamide
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WO 2008/066789PCT/US2007/024396 CompoundNameMSRI- Eal
N-(adamantan-1- ylmethyl)-2-[(4- arninopiperidin-1- yhcarbonyllimidazo[1,
WO Hag idine-5- carboxamide N-(adamantan-1- ylmethyl)-2-[(3-
arr?ino@igpkgér%din-l- yhcarbonyl)Emidazo[1, 2-a]pyridine-5- carboX ANl 024396
N-(adamantan-1- ylmethy1)-2-([(2S)-2- (aminomethyhpyrrolidi n-1-

yl] imidazol[1, 2-§]pyridine-5§§§i%oxamide N-(ada¥fdintarfe- s
yimethyl)-2- amfinopyrrolidin-1- ylicarbonylpmidazol[l ,
2-a]pyridine mb%igmgg N-(adarf)} iy agaj@?&ﬁéj@fhyl)-2-{[4-
(ami iperidi n-1- onyHimigazefe)2-alpyridine-5- X
o4 tadamaftin-L- yimettiydiagiaeyammemctRbiptati n-1-
ylimidazo[1, c—n 0;[1 2-a]pyridine-2,5-
7 s ‘o dicarboxamide
A
5-N-{adamantan-1-
X N\H«\\\\ yimethyl)-2-N-(3-
pyriolidin-1- .
643 0 N vipropylimidazo[1,2- 46436 1.23
o alpyridine-2,5-
dicarboxamide
s /N ©
5-M-(adamanian-1-
X NM yimethyl)-2-N-(2-
646 x@ pyrrodidin-1- 450.35 1 R
0 yiethyhimidazol1,2- ; 23

p
ajpyridine-2,5-
dicarboxamide

AN P
\H 5-N-(adamantan-1-
Xy N N\ yimethyl)-2-N-{3-
‘ (dimethylamino)propyl .
647 N Yo N~=-CH, Jimidazo[,2- 438.35 1.22
HSC/ alpyridine-2,5- .
dicarboxamide
Za U
SN ﬂ 5-N-{adamantan-1-
N e LY I -
\\_ I\ yEmethyi) 2-N-(2
648 N o morpholin-4- 46634 122  *
] B yiethyhlimidazof1,2- ’ ’
alpyridine-2,5-
dicarboxamide
AN P
ﬂ _ 5-N-{adamantan-1-
M yimethyl)-2-N-{2-(1-
4 \L(j methylpyrrolidin-2- .
649 V0 v ylethylimidazop1,p. 6436 1.28
_ Hsé’ alpyridine-2,5-
dicarboxamide
A W
b \/>———/< 5-N-{adamantan-1-
S N\_ yimethyl)-2-N-(2-
650 J piperidin-1- 46437 123

N O ylethylyimidazo[t,2-
aJpyridine-2,5-
dicarboxarmide

187



2-a)pyridine-5- carboxamide 436.38 1.21 436.39 1.21 436.38 1.22 422.37
1.19 450.39 1.22 450.40 1.22 Compound (ct NameMSRT C

N-gadamantan-l- ylmethyl)-2-{[2- (aminomethyl)piperidi n-1-450.40 1.22
WO 2008/066789 PCT/US2007/024396

Compound Name MS Rt ICsx

)
2 Nﬂ 5-N-{adamantan-1-

“‘“\_&/'""C”a yimethyl)-2-N-{2-

651 (diethylamino)ethyllimi 452,36 1.23 *
Noo ot dazo[1,2-alpyridine-
2,5-dicarboxamide
AN P
/ HC 5-N-(adarmantan-1-
S N\_ >—c;Hd yimethyl)-2-N-[2-
652 N (diiscpropylaming)ethy 48038 1.04 .
N },,CHJ limidazol1,2- : “
» HE ajpyridine-2,5-
dicarboxamide
CH, 5-N-(adamantan-1-
PN N—t o yimethyl)-2-N-[2-
N (dimethylamino)-i- R
653 0 ‘o, methylethylfimidazopt, %835 128
2-alpyridine-2,5-
dicarboxamide
. N o
~ W 5-N-(adamantan-1-
XN Nx\ yimethyl)-2-N-(3-
morpholin-4- "
634 o] N yipropyl}imidazo[1,2- 48036 1.22
O alpyridine-2,5-
d dicarboxamide
AN P
\ ﬂ 5-N-{adamantan-1-
X N yimethy)-2-N-(pyridin-
635 s} 7\ vimethyl}imidazo[1,2- 44430 1.28
‘ = a}pyridine—z_.s— ‘
dicarboxamide
Z Y P
1 \/)‘4 5-N-{adamantan-1-
X N yimethyl)-2-N-[(5-

wﬁ\ methylpyrazin-2- "
656 o ' N\ )methyllimidazofs,2. 49931 1.28
\m-< ajpyridine-2,5-
cH, dicarboxamides

“T
5-N-({adamantan-1-
N / N

yimathyi)-2-N-{pyridin-
2.

657 0 N vimethyl)imidazo[1,2-
- alpyridine-2,5-
dicarboxamide
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452.40 1.25



ylJcarbonyl)imidazo[1, 2-alpyridine-5- carboxamide N-(adamantan-1-
ylimethyl)-2-{[(2R)-2- (aminomethyl)pyrrolidi n-1- ylicarbonyl)imidazo[1,
Z-Wridine-& carboxamide N-(adamantan-1- ylmethyl)-2-{|3-

Wa ARy pazetidin -1- ylicarbonyl)imidazo[1, 2-a]pyridindGE/US2007/024396
carboxamide N-(adamantan-1- ylmethyl)-2-[(3- aminoazetidin-1-
ylgéﬁ%ﬁ%]imidazo[lb 2-a]pyridine-3¥%boxamide N-(ad&fantaBs1- ICsn

yimethyl)-2¢{ 2+ iromethyl)morphol in-4- yljcarbonyl)imidazo[1 ,
2-alpyridinésg-eafhoxamide 5-N-(ad§]fﬁ'ém? 15 13nitethy1)-2-Npiperidin-4-
. . . . e 00 TN e
gsylimidazo[1,2; a]pyridine-2; -dlcarbcfé@{m iy r%%}S/O&@_?ﬁQ 193 o«
PCT/H§2087/024396 ComppurdNam@azs|1,2-alpyridine-
CH, 2 5-dicarboxamide
CH,

A
i ﬂ 5-N-{adamantan-1-
x @wmcaa yimethyl)-2-N-(1-

methyipiperidin-4-

659 N < yi)imidazoﬁ 2. 450.35 1.28 *
‘ alpyriding-2,5-
dicarboxamide
AN P :
ﬂ | 5-N-{adamantan-1-
XN N — yimethyl)-2-N-(2-
N pyridin-4- .
660 N O W ylethybimidazo[1,2- 458.32  1.22
alpyridine-2,5-
dicarboxarnide
A N
i J"/( 5-N-{adamantan-1-
N N yimethyl)-2-N-(pyridin- -
4’ *
°o! 0 7\ yimethylhjimidazo[1,2- 44431 1.22
e alpyriding-2,5-
. : dicarboxamide
o /N (8] Chirat
. N\,}_‘( 5-N-{adamantan-1-
. N yimethyl)-2-N-{(38)-1-
azabicyclof2.2.2]cct-3- | .
662 o @ Jlimidazol1 2. 462,34 1.23
N alpyridine-2,5-
dicarboxamide
A =N O Chiral
N \_/>_< - 5-N-{adamantan-t-
yimethyl)-2-N-[(3R)-1-
663 azabicycio[2.2.2]Joct-3- 46034 1.93

NI
o @ ylfimidazofi 2-
N a}pyridine~2_,5-
dicarboxamide

5-N-(adamantan-1-

HG
g"’,/ Nlb yimethyl)-2-N-[2-(1-
methylpiperidin-2- N
664 z o viethyllimidazof1,2. ~ 47898 1.24

alpyridine-2,5-
dicarboxamide
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MSR11IC5_2  5-N-(adamantan-1- ylmethy1)-2-Npyrrolidin-3-
ylimidazo[1,2- a]pyridine-2,5- dicarboxamide 5-N-(adamantan-1-
Imeth 2-N(pyrrolidin-2- ylmethyl)imidazo[1,2- a]pyridine-2,5-
é?g?ﬁ?de N- (adamantan 1- PCTUS2667/624396
ylmethyl) -2-[(3-amino-8-azabicyclo[3.2.1]oct-8- yOcarbonythmidazo[1,
2-&PYRHAS-5- carboxamide 641 6429888 5-N-(adamantabfd- Rr ICy

ylmethyl)-2- yl) idaz%{‘ifﬂ-

N 2/ 5-N-(adamantan-1-
= N{) vimethyl)-2-N-(1-
/& methylpiperidin-3-

a ylyimidazol1,2-

alpyridine-2,5-
dicarboxamide

665 450.37 1.23

5-N-(adamantan-1-

. ym?t?%?pi&d' E(;
M L Era #
666 0 ) yimethylimidazo[ 2. 46436 1.24
ajpyridine-2 5-
dicarboxarmide

chiat - 5-N-(adamanian-1- :
< ﬂ yimethyi)-2-N-{8-
.GH methyl-8-
667 azabicyclo[3.2.1loct-3- 476,38  1.23 *
yilimidaza{1,2-
alpyridine-2,5-
dicarboxamide

5-N-(adamantan-1-

N / N yimethyl)-2-N-[(1-
methyipiperidin-3- N
668 v o bN_CHs ylmethylimidazof1,2- 46436 1.23
alpyriding-2,5-
@/J dicarboxamide
= /5_(0 N-{adamantan-1-
2 N/ ’ yimethyl)-2-{{4-
{dimethyiamino)piperi
569 o din-1- 484,36 1.21 *
N yilcarbonyilimidazof1,
@/ NCH 2-ajpyriding-5-
HC carboxamide
N O
“ 5-N-(adarnantan-1-
_ G NEN yimethyh)-2-N-[3-
wd \ (dimethylamino)propyl
670 " * }-2-N- 452.36 1.22 *
N--CH,

he methylimidazo[1,2-
s ajpyridine-2,5-
dicarboxamide
e o 5-N-{adamantan-1-
o N/ yimethyl)-2-N-methyl-
)~ e BN
H,C methylpiperidin-4- 464.36  1.21 ’

N yhimidazol{1,2-
@J alpyridine-2,5-
dicarboxamide
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(piperidin-4-450.40 1.22 a]pyridine-2,5- dicarboxamide
2-adamantan-1-yl-N- [2-(2-0x0-2-piperazin-

1-yle

imidazo[1,2-436.401.14 a]pyridin-5- yllacetamide

thyl
ngﬁég?ﬁg’ntan-l- ylmethyl)-2-N-[(1- yOmethyljimidazo[1,2PCT/US2007/024396

C

672

673

674

675

676

677

678

ame MSRTIC5f2
= o]

\NH
&

Qon

(N
CH, \c;H3

oH,
CH,
NN P
. N\H
N CH
/ VR
He \-“N\‘_
CH

AN N0
NS0 QNA CH,
8% o

Name

ethélpyrrolidin-2-464.371.24 a]pyridine-2,5- dicarboxamide

5-N-(adamantan-1-
yimethyl)-2-N-[2-
{(dimethylamine)ethyl]-
Z-N-gthylimidazof1,2-
alpyridine-2,5-
dicarboxamide

5-N-(adamantan-1i-
yimethyl)-2-N-athyi-2-
N-{2-
fethvi{methyl)aminojet
hyllimidazof1,2-
alpyridine-2,5-
dicarboxamide

N-{adamantan-1-
yimethyl}-2-{[4-
{diethyiamino)piperidin
-'1 -
vilcarbonyllimidazoit,
2-alpyridine-5-
carboxamide

5-N-(adamantan-1-
yimethyh)-2-N-{2-
{diethyiamino)ethyi]-2-
N-methylimidazo[1,2-
alpyridine-2,5-
dicarboxamide

N-{adamantan-1-
yimethyl)-2-[(4-
pyrrolidin-i-
yipiperidin-1-
yijcarbonyllimidazol[1,
2-alpyridine-5-
carboxamide

5-N-{adamantan-1-
vimethyl}-2-N-[2-
(diethyiamino)ethyl]-2-
N-gthylimidazo{1,2-
alpyridine-2,5-
dicarboxarmide

N-{adamantan-1-
yimsathyl}-2-{[3-
(diethylaminc)pyrrolidi
n-1-
yljcarbonyllimidazof1,
2-ajpyridine-5-
carboxamide

191
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452.36

466.38

492.39

466.38

480.37

480.38

478.38

By

1.23

1.23

1.22

1.22

1.22

1.24

1.22

ICso



Name M PCT/U52007/024396 Bi1050 1.23 1.24 1.23 1.22 1.23 1.29 1.25
5-N-(ada mantan-1- ylmethyl)-2-N-[2- (diethylamino)ethyllimi
V‘(;I %8‘1[%’“2361 yridine2,5-dicarboxamide 5-N-(adamantan-1- .

5 VIEFN-[2- (diisopropylamino)ethy [limidazo[1,2- a]pyrifingI52&)7/024396
dicarboxamide 5-N-(adarnantan-1- ylmethy1)-2-N-[2- (dlmethylamino)-l-
me@ﬁ@%@l%@]lmldazo[l 2-alpyridine-2¥8%fcarboxamide MS  Rr ICy

=

5-N-(adamay thy1)-2-N- (3 I‘Bhoh Ipropyl)imidazo[1,2-

aJpyridine-2.§; ¢ rbo ide\- -(a g ethyl)-2-N-(pyridin3-
6,7¥Imethyl)|m |dzoLJ.E2/a]pytud/rne ,D- f\d[@&ﬁ &.D- N adamantan 1-

ylmet 1)-2:K3¢5- methylpyrazin-2- )A)mmidyk]mm;ﬂazo[l ridifie-2,5-

amide 5-N-(adamantan-1- yIﬁi@t’MW‘Z-N (pyridi n2-

dicarbty¥amide

= ,:’>_<0 5-N-{adamantan-1-
S Nt/ yvimethyl)-2-N-
NCN—CHs isopropyl-2-N-(1-
o ren «

680 5 rmethylpiperidin-4- 482,38 124
N CH, yhimidazoft,2-
Q/ ’ ajpyridine-2,5-
dicarboxamide
0
Z i5>_‘/< 5-N-{adamantan-1-
NP/ N~CN-CH yimethyl)-2-N-(2-
/ * methoxyethyl}-2-N-(1-
681 ML, methylpiperidin-4- 508.38 122  °

N o D yllimidazof1,2-
ajpyridine-2,5-
dicarboxamide
o H,Ce CH,
o, {5-{1(6,6-
| = N y dimethylbicyclo[3.1.1]
N hept-2- -
682 . 35827 1.2
\ 4
N 0

yhmethyllcarbamowt}i
midazol1,2-ajpyridin-
2-yDacetic acid

CH
CH

N-{4-methyl-2-pyridin-
o X 3-ylpenty)-2-(2-
683 . | morphoiin-4-yl-2-
£ oxoethylimidazo[1,2-
ZIN N alpyriding-5-
carboxarnide

O \—/
o
R N N-(adamantan-1-
[ yimethyl}-2-[2-(1-
N azabicyclof2.2.2]oct-3-
\_/
N o]

450.34 1

684 ylaming)-2- 476.40 115 *
oxoethyilimidazof1,2-
alpyriding-5-

N carboxamide

192



ylmethyl)i midazo[1,2- a]pyrid ine-2,5- dicarboxam ide 452.36 480.39
438.35 480.36 444.30 459.31 452.40 5-N-(adamantan-1-

meth { -2-N43- (diethylamino)propylp466.38 1.23
g? % %lpyridine2,5-dicarboxamide 5-N-(adamantan-1-PCT/US2867/024396
ylmethyl) -2-N-(1- methylpiperidin-4- yl)imidazo[1,2- a]pyridine-2,5-
di ide 5-N-(adamantan-1- yl yl)-2-N-(2- pyrididid-  EBr  ICs

erthyI)lmDazo[l 2- a]pyridine-2,5- dicarboxamide 5-N-(adamantan-1-

N m4- ylmethyl)imi ﬁsfplzma Yridine-2,5-
dic rboxamlde @; amantan-1- y%gj,byé% -[(3S)-1-

983zabifyc [2.2.2]03 yllimidazo[1, 2 adpyjding:<;po dicdBcianiide
5-N-( <1- yImethyl)-2-N- R?ﬁ)yﬁdam&blcyclo[Z 2.2]oct-3-
aJfjyridine-2,5- dicarbos@heenide

ylrnidazo[1;

8]
= N
G
W

L4

5-{{adamantan-1-
vimethyhcarbamoyllim
idazol1,2-a)pyridine-2-
carboxylic acid

354.27 1.25 ®

o
CH,
c N-(2-cyclohexyl-4-
H, methylpentyl)-2-
687 “° (morpholin-4 427.30 147 -

vimethyljimidazof1,2-
alpyridine-5-
carboxamide

N-(4-methyl-2-
phenyipeniyf)-2-

Q {morpholin-4-
vimethyl)imidazo[1,2

688 421.34 1.09 *

O
o]
N N/\ﬁ
i N
e
W, ;
689 S N
O
0

alpyridine-5-
carboxamide

ethy! 2-{5-
{{adamantan-1-
yimethylicarbamoyllim
idazo[1,2-ajpyridin-2-
yi}-3-pyriciin-3-
vipropanoate

487.37 1.12
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5-N-(adamantan-1- ylmethy1)-2-N-[2-(1- methylpiperidin-2-
yl)ethyllimidazo[1,2- a]pyridine-2,5- dicatoxamide CompoundName cfri
5-N- §adamantan -1 - ylmethyl)-2-14-(1- methylpiperidin-3- yOimidazo[1,2-
LRI 5- dicarboxamide 5-N-(adamantan-1- yimethy 1 SN0 7/024396
methylpiperidin-2- yl)methyllimidazo[1,2- a]pyridine-2,5- dicarboxamide
s-ﬁ%%ﬂ%ntan 1- yimethyl)-2-N-(8-Na@ehyl-8- azabicyclofd. 1]o8¢-3- s
476.36 1. 23 dazo[l 2- a]pyrid ine-2,5- dicarboxam ide

ameaRtanl- yimethy1)-2-N-R1E ! dridin-3-
1,2- a]pyndine-2 S-Uﬁ] C

o

' yI]|m|daz 0 -(adamantan-1 -

=

dlcarboxamlde

691

2-alp r'r
(dlmethylaml

/’ﬂ

695 o

Chiral

oH

OH

N-{adamantan-1-
yimethyl}-2-{2-[(3R}-3-
{dimethylamino)pyrroli
din-1-yii-2-
oxoethyllimidazol1,2-
ajpyridine-5-
carboxamide

4-{5-[(adamantan-1i-
yimethyljcarbamoyllim
idazo[1,2-alpyridin-2-
yiibutanoic acid

3-{5-[(adamantan-i-
vimethvl}carbamowtlim
idazof1,2-ajpyridin-2-
yi}-2- methyipmpano:c
acid

N-(adamantan-i-
yimethyi}-2-({3-[(3-
hydroxypropyl)carbam
oyllpiperidin-1-
yhcarbonyllimidazo[1,
2-alpyridine-5-
carboxamide

5-N-{adamantan-1-
yimethyl)-2-N-(3-
hydroxypropyl)-2-N-
isopropylimidazol1,2-
alpyridine-2,5-
dicarboxamide

154

464.38

396.28

396.28

52237

453.35

-2:[[4- (dlmethylamlno)plpemd@ﬁk yI]carL&%nyllirmgd@zorh 03
amide 5-N-(adamaindimibiaydimethyl)-2-N-[3-
I 2-N- methyllﬁipy Qﬁf 2- a]pyridine-2,5-

1.04

1.1

1.12

1.27

1.3



5-N-(adamantan-1 - ylmethyl)-2-N-methyl- 2-N-(1-
methylpiperidin-4-464.36 1.21 yOimidazo[1,2- a]pyridine-2,5-
dicarboxamide = CompoundName MRi IC5s2

WO 2008/066789% POT/US2007/624396
Compound Name MS Rt  ICs
o~ /N P
\M 2-(fert-
oM O~y butylaminec)ethyl 5-
696 N [{adamantan-1- 397.30  1.29 N

0 XCHG yimethyl)carbamoyllim
HC™ Ny, idazo[1,2-a]pyridine-2-
* carboxylate

~ /N O
SN \H 5-N-{adamantan-1-
N yimethyl}-2-N-(2-
\\~ hydroxyethyl)-2-N-
c OH Yaroxyeinyl *
637 0 k& ’<CH3 isopropylimidazo{1,2- 439.34 129
ajpyricing-2,5-
dicarboxamide
N 0
~ "'\’)‘_{ N-{adamantan-1-
P NN  yimethyl)-2-[(3,3-
CHy dimethyi-4-
698 X CH, oxopiperidin-1- 463.33 1.33 *
: 5 yhearbonyl]imidazofi,
2-alpyridine-5- :
carboxamide
=N 0
s N ﬂ N-{adamantan-1-
ylmethyl}-2-[(2-methyl-
1,4"-bipiperidin-1'- : N
699 N O yhicarbonytlimidazo[1, ,518‘41 1.23
Y 2-alpyridine-5-
HSC_O carboxamide
N o) chirt  N-(adamantan-i-
\H yimethyh-2-({4-
XN N—> [(1R,2R)-2-
hydroxycyclopentyilpip .
700 o <_ o crazin-i- 506.37 1.21
~“ yllcarbonyllimidazo[1,
2-ajpyridine-5-
carboxamide
/ ::u}_%o Chiat N-(adamantan-1-
yimethyl}-2-({4-
s\ [(1R,2R)-2-
hydroxycyclahexyilpip ‘ .
701 N <_‘ on erazind- 520.38 1.23
$ yljcarbonylliimidazo{1,
2-ajpyridine-5-
carboxamide

195



OH CH, 5-N-(adamantan-1- ylmethy0O-2-N-ethyl-2- 4-ypimidazo[1,2-
N-(1-methylpiperidin478.381.22 a]pyridine-2,5- dicarboxamide
5-N-(adamantan-1- ylmethyl)-2-Nisopropyl-2-N-(1-

WS LpTpidin-4-492.39 1.24 yl)imidazo[1,2- a]pyridine-2,3:CT/U82607/624396
dicarboxamide 5-N-(adamantan-1-

Compound Name MS Rr ICqy
w HC PH N-{adamantan-1-
N/ vimethyl)-2-{[2-(t-
x N CHy hydroxy-1-
700 N /&Q ?Eeth;deihyi)prpeﬂdmn 476596 1.33 «
vilcarbonvitimidazo[1,
2-ajpyriding-5-
carboxamids
AN P 5-N-(adamantan-1-
N MG yimethyl)-2-N-methyl-

B N 2-N-[2-{1~
703 o He x(\} methylpiperidin-2- 508.36 1.3
yhethyllimidazol1,2-
ajpyridine-2,5-

dicarboxamide

o
AN P N-(adamantan-1-
GV yimethyh)2-(3-(2-
{dimethylamino)ethyllc o
704 o WN oH arbamoyl}piperidin-1- 53540 1.23 *
N\ yiearbonylfimidazoft,
Vo Z-ajpyridine-8-
* garboxamide
AN P
\)—{ N-(adamantan-1-
N N yimethyl)-2-{[4- ,
(cyanomethyl}piperidin
705 s -1- 460.33 128  *
wicarbonyilimidazoit,
2-alpyridine-5-
@/ Vi carboxarmide
N
N 0
“ :}__( 5-N-(adamantan-1-
NP NN oo yimethyl)-2-N-{(1,4-
d N ®  dimethylpiperazin-2-
706 - yijmethyl}-2-N- 286.27 122 ¢
N _) methylimidazo[1,2-
N alpyridineg-2,5-
HC dicarboxamide
N 0
Z :H 5-N-{adamantan-1-
BN Y o Vimethy)-2-N-methyl-
ARNIVGL L
707 o 8 methyipiperidin-2- 478.38  1.24 .
yhmethyllimidazo[1,2-

N
alpyridine-2,5-
dicarboxamide
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ylmethy1)-2-N-(2- methoxyethyl)-2-N-(1- methylpiperidin-4-508.38 1.22
yl)imidazo[1 2- alpyridine-2,5- dicarboxamide (5-{[(6,6-
dimethylbicyclo[3.1.1] Amethyl]carbamoylli hept-2-356.271.2
W&&‘?ﬁ[iﬁ%}pyridin2-y|)acetic acid PCT/US2007/024396
N-(4-methy1-2-pyridin3-ylpentyl)-2-(2- 683morpholin-4-y1-2- 450.34
oxdeiRpPrdidazo[1,2- a]pyridine-5- / \Bemeboxamide \/ MS Ry ICy
(8] .

N
~ :H 5-N-{adamantan-1-
NP yimethyl)-2-N-methyl-
/

2-N-f{1-
708 /L\\O e methylpiperidin-3-

N=CHs yiymethyllimidazoft,2-
alpyridine-2,5-
dicarboxamide

N 5-N-{adamantan-1-
NP Mo yimethyl)-2-N-methyl-
/ N 2Nfe(i-
709 o HO methyipiperidin-3- 49240 1.24
yhethyllimidaze[1,2-
ajpyriding-2 5-
dicarboxamide

= /N 0
s N " 5-N-(adamantan-1-
A yimethyl)-2-N-{[5-
, o HC J '{ - (methoxymethypyridi
710 . n-2-yiimethyl}-2-N- 502.34 1.27 “
methylimidazol1,2-
ajpyriding-2,5-
Q dicarboxamide
CH,
F i}“‘(o 5-N-(adamantan-1-
N/ yimethyl)-2-N-methyl-
o 3 N 2-N-{[5-
H,C N i i R
711 o X VAR fgifiuoromethyi)pyndm 506.31 - 1.34 .
= viimethyllimidazo[1,2-
alpyridine-2,5-
F* % dicarboxamide
‘ y ’f}_{ O
y/ 5-N-(adamantan-1-
XN » yimethyl)-2-N-{(6-
H,C ethylpyridin-3-
712 v o 7 Ny yimethyll-2-N- 48635 123  *
. methylimidazo[1,2-
ajpyridine-2,5-
dicarboxamide
HC
Y/ 5-N-{atamantan-1-
N N yimethyl)-2-N-[(5-
H,C N ethyipyridin-2-
713 o /N y)methyl}-2-iN- 486.35 127  *
—_ methylimidazoft,2-
ajpyridineg-2,5-
dicarboxamide
H.C
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N-(adamanta n-1- ylmethyl)-242-(1- azabicyclo[2.2.2]oct-3- ylamino)-2-
oxoethyllimidazo[1,2- a]pyridine-5- carboxamide Compound 0 Name
013 WO 2008/066789PCT4152007/024396

WG 2008/066789 PCT/US2007/024396
Compound Name MS Rt Ky
0
Z NN N-{adamantan-1-
S N y yimethyl}-2-{(4-
\I cyclobutyl-1,4-
714 o L/N diazepan-1- 490,838 1202 *

N yhicarbonytjimidazol1,
\El 2-alpyridine-5-
carboxamide
A
5-N-{adamantan-1-

yirnethyl)-2-M-[4-(4,5-

HJC’/ dihyaro-1H- |m|ciazol-
715 (o 2 2-ybenzyi}-2-N- 539.36 124  *
o sthylirmidazoli,2-
M alpyridine-2,5-
M() dicarboxamide
NN P
:H 5-N-{adamantan-1-
N W vimethyl)-2-N-{{5-
Hacf N isopropylpyridin-2- .
716 N0 7N viymethyi]-2-N- 500.36 1.28
—_ methylimidazol[1,2-
alpyridine-2,5-
CH, d;carboxamlde
HC
ZL S
:/}—/,( 5-N-(adamantan-1-
2 N W yimethyl)-2-N-[(6-
HSC’ iscpropylpyridin-3-
717 0 7 \N yiymethyfl-2-N- 500.37 1.24 =
: — methylimidazof1,2-
. alpyridine-2,5-
CHy dicarboxarmide
H,C
= /N o} N-{adamantan-1-
/ yimethyl}-2-[(2-methyl-
AN 2,4,8,7-tetrahydro-5H-
118 Q\‘ gyrazoto[:l,a-c]pyndm— 47393 13 .
NNoy  Yhcarbonyllimidazol1,
2-alpyriding-5-
carboxamide
NN 0
ﬂ N-{adamantan-1-
N N yimethyl)-2-(1,3"-
bipyrrolidin-1'- .
19 0 D yicarbonyl)imidazo[1,2 47637 1.22

N
-alpyridine-5-
carboxarmide
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CompoundNameMSRT 690 N-(adamantan-1- ylmethyl)-2-(213-
(methylamino)pyrrolidi n-1 -y1)-2- oxoethyl)imidazo[1,2- a]pyrid ine-5-
carboxamide 450.37 1.03 N 691 692 Chiral N-(adamantan-1-
WhEURPAS2E12-[(3R)-3- (dimethylamino)pyrroli din-1-y[]-2-  PCT/US2007/024396

Compound MName MS Ry ICy

v,

N N-{adamantan-1-
A Q yimethyl)-2-({4-{{2-
oo methoxyethyl)(methyl)
720 N CH aminolpiperidin-1- 508.40 122 *
i ylicarbonyllimidazol1,
2-ajpyriding-5-
carboxamide
= /N
\H N-(adamantarn-1-
Ty N \ yimethyl}-2-{[4-

‘—\> {tetrahydro-2H-pyran-
0 4-iypiperazin-1- 508,38 122 N
viicarbonyllimidazol1,
2-alpyridine-5-
carboxamide
0]

N
“ :)___( N-(adamantan-1-
2 N Vs " yimethyh-2-[(3-oxo-
‘ 2 8- .
722 diazaspiro{4.5]dec-8- 354.26 1.26 *

© yhcarbonyllimidazof1,
2-alpyridine-5-
N 0 carboxamide
=N O N-(adamantan-1-
! J—( yimethyl)-2-{(1-methyl-
N 1,4,8,7-tetrahydro-5H-
793 Ao % gyrazolo[ét,&c]pyndm— 473.33  1.99 N
N yl)carbonyllimidazo[1,
é Z2-alpyridine-5-
Hy carboxamide
Chirat
| = N/@ N-(adamantan-1-
N yimethyi)-2-{[(3R)-3-

y aminopiperidin-1-
yilcarbenyllimidazol1,

2-a]pyridine-5-
4 " carboxamide
Chirai
x NY‘@ 2-adamantan-1-yi-N-
oyl (2-{[(3R)-3-
aminopyrrolidin-1-

725 ,}J Y/ yilcarbonyljimidazof1, 4°%-94 108  *
2-alpyridin-5-
N yllacetamide
<
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oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide 4-(5-[(adamantan-1-
ylmethyl)carbamoyl]im idazo[1,2-alpyridin-2- yl}butanoic acid 464.38 1.04
396.291.1 ON CompoundNameMSRT 2-(tert- butylamino)ethyl 5-

YUY HE-1- yimethyl)carbamoyl]im idazoll ,2-a)pyridingBgI/US2007/024396
carboxylate 5-N-(adamantan-1- ylmethyl)-2-N-(2-

hy 1)-2-Nisopropylimidazo[1 2amgdpyridine-2,5- dicddioxarBifle ICs

i thy1)£29(3,3- dimethyl-4- oxopipendin-1-
ixpicta) 2-a]pyridine-5-CE@dsnenaite N-é?]damantan-l-

-2-[2-|1,4t-bipiperidinf’éi‘%"%‘gaﬁ%gﬁ% idazo[1,
-a]pyyidme-5- carboxamide hvi i
) ydroxyethyllaminolpy .
126 M 0 rrolidin-1-yl}-2- 43038 1.03
oxoethytiimidazol1,2-
N OH alpyridine-5-
P carboxamide
iy
O
N-{adamantan-1-
2
| N yimethyl)-2-(1H-
N tetrazol-1-
727 *
1y yimethyljimidazo[1,2- o eo0 1.1
N Nz alpyridine-5-
N\ﬁ ;E; carboxamide

o N
3i teri-butyl ethyi ({5-

[{adamantan-1-

728 =" N N vimethyljcarbamoyl]im 51040  1.21 *
: PN 0 idazol1,2-a]pysidin-2- .
N CH, yiimethylymaionate

O = l
A N A N-(4-methyl-2-pyridin-
I K CH J-ylpeniyl)-2-{(2-
729 ? oxopyridin-1(2H)- ,,
“\‘ { C ymethyllimidazo[1,o- 430-32 0.91
| =\ 7 alpyridine-5-
/ carboxamide
o

O
X N
| ) 2-{5-{{adamantan-1-

yimethylicarbamoyllim
730 h\! 7 ) idazof1,2-ajpyridin-2-  450.33 1.06  *
. N yI}-3-pyridin-3-
ylpropanoic acid

O
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N-(adamantan-1- ylmethy1)-2-((4- [(1R,2R)-2- hydroxycyclopentyupip

OHerazin-1- ylicarbonyl)imidazop , 2-alpyrid ine-5- carboxamide

ChiralN-(ada mantan-1- yimethy0-2-([4- [(1R,2R)-2-
WO L8Ry pip pHerazin-1- yl)carbonyl)imidazo[1, 2-a]pyRfeRA&iHn 7/024396

carboxamide NameMSRT 5-N-(adamantan-1- ylmethy1)-2-N-methyl-

2-[@%@9‘%‘1 methylpiperidin-3- N-CH&8®rethyllimidazo[1148

a]pyridinef2,5- dicarboxamide

731
732 | / = l
o S
N
0
OH
0
733
734
0
QP
I M
\ = N
Nt/ l
735 S
Q
0
cH,

3-{5-{{adamantan-1-
vimethylicarbamoyilim
idazo]1,2-alpyridin-2-
yi}-2,2-
dimethylpropanoic
acid

2-{5-{(adamantan-1-
vimathyljcarbamovljim
idazof1,2-a|pyridin-2-
vi}-3-pyridin-2-
yipropanoic acid

2-({5-f{adamantan-1-
vimethyl}carbamoyllim
idaze[1,2-alpyridin-2-
yhmethyi)-1,3-
dithiolane-2-carboxylic
acid

2-{5-[(adamantan-1-
vimethyljcarbamoyllim
idazol1,2-a]pyridin-2-
vi}-3-nyridin-4-
ylpropanocic acid

ethyl 2-{5-
{(adamantan-1{-
yimethylicarbamoyljim
idazol1,2-alpyridin-2-
yh-3-pyridin-4-
vleropanoaie

201

hyd

410.30

459.34

472.23

458.34

487.36

Ry Iy
112 *
1.08 *
113+
1.08 -
11 s



492.40 1.24 502.34 1.27 526.31 1.34 486.35 1.23 486.35 1.27 MS
RTKso 490.38

WO 2008/066789 PUT/USI807/6243%6
Name MS Ry ICs
athyl 2-{5-

fladamantan-1-
yimethyijcarbamovilim
idazo[t,2-alpyridin-2-
0 yi}-3-pyridin-2-
vipropanoate

487.37 1.14 *

1-({5-{{adamantan-1-
yimethyljcarbamoyifim

\ idazof1,2-alpyridin-2- .
737 N N yiimethyt)-1H- 43630 1.1

N
[ tefrazole-5-carboxylic
N “acid

tert-butyd [1-({5-[(2-
o cyciohexyi-4-
H - - -methyipentyl}carbamo

738 N =° yilimidazof1,2- 526.47 1.33 "

alpyridin-2-
2 N’%___\

yitmethyl)pyrrolidin-3-

Sy . 3\ ECHQ yilcarbamate
Q""N 0 .

CH,
2-{(3-aminopyrrolidin-
H,C 1-ylimethyl}-N-{2-
139 N .0 cyciohexyi-4-
methyipentyllimidazo|
1.2-a]pyridine-5-

= N/‘\\>__\ carboxamide
S \N

42641 1.23 *
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1.22 539.36 1.24 500.36 1.28 500.37 1.24 473.33 1.3 476.37 1.22
NameMSRI- 'Ca) N-(adamantan-1- ylmethyl)-2-({4-[(2-

methoxf%(ﬁtggl)(methyl) amino]piperid in-1-508.40 1.22 yl}ca
zo[1 , 2-a]pyridine-5-

Compound

741 F Nw
. "‘“N o

-
f/ \;'"

Chiral
(@]

A0
3

742

743 N

O

o] = F
N CH,
744
f%
NH,

O
HC
L/
R

S\‘/\

Name MS

N-{adamantan-1-
yimethyl}-2-{2-{3-
(dimathylaminoipiperi
din-1-ylj-2-
oxoethyllimidazol1,2-
alpyriding-5-
carboxarnide

478.42

2-{5-[(adamantan-1-
vimethylcarbamoyllim
idazof1,2-alpyridin-2-
vijpropyl
methanesulfonate

446,31

N-(adamantan-1-
yimethyl)-2-{2-[(3R}-3-
(isopropylamino)piperi
din-1-y{j-2-
oxoethyilimidazo[1,2-
ajpyridine-5-
carboxamide

478.43

Z-adamantan-1-yl-N-
{2-{[3-
~ {isopropyiaminc)pyrrol
idin-1-
yHcarbonyllimidazol1,
2-alpyridin-5-
yllacetamide

464.41

2-{{(2-
aminoethyljthio)methyl
+N-(4-methyl-2-
pyridin-3-
yipeniyl)imidazol1,2-
a)pyriding-5-
carboxamide

412.33
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carboxamide N-(adamantan-1- yimethyl)-2-{[4- (tetrahydro-2H-pyran-

4-yl)piperazin-1-506.381.22 ylicarbonyllimidazo[1 , 2-a]pyridine-5-
%rboxamlde N-(adamantan-1- ylm ethyl)-21(3-oxo- 2,8-

Washs |?gf§?5]dec 8-35426 1.26 yl)carbonyllimidazo[1, 2-a]RFitie7/024396

carboxamlde N-(adamantan-1-
meARpALadr (1 -methyl-1 4 6 7 tetrahyle®&H-pyrazolo[4,3-dfyridi B3- ICs

yI)carbo nyipm id "ibyridine-5- carboxamide
/@ N-(adamantan-1-
yimethyl}-2-{[(3R)-3-

(isopropylamino)piperi

T45 din-1- 492,44 1.2 *
yllcarbonyliimidazol 1,
& cH 2-alpyriding-5-
‘,_< 3 carboxamide
M
CHS
O = |
S N o N 2-[{B-aminopyrrolidin-
[ 1-yhicarbonyl}-N-(4-
N CH, methyl-2-pyridin-4- .
746 \ ) vipentyl}imidazo[1,2- 43537 0.8
N CH, alpyridine-5-
N\/:'i\ | carboxamiide
0 NH,
o

2-ajpyriding-5-
carboxamide

N - N-{adamantan-1-
o vimethyl)-2-(2-cyano-
%-
2\ FH, methylethyl}imidazo[1,
P 2-a]pyriding-5-
N N\ carboxamide

wNo O CH,
3 NQ" Y K. tert-butyl [1-(2-{5-
HSG\Q 0 CH H {(adamantan-1-
N -

N-(adamantan-t-
| 7N yimethyl)-2-({3-[(2-
N hydroxyethyl)aminolpy
747 L/i» rrolidin-1- 466.40 12
yilcarbonyl)imidazo{i,

748 37734 123 -

yimethyl)carbarmoyllim

749 550.44 1.28 "

idazo[1,2-alpyridin-2-

N U vilpropanoyiipyrrolidin
N Y/ 0 -3-yllcarbamate

0
N O _OH,
N - - - =
H,C— Q T \]<CH3 tert-butyl [1-(2-{5

o CH, f(adamantan-1-
750 = yimethylicarbamoyl]im

A N idazo{1,2-alpyridin-2-
N yi}propanoyljpiperidin-
S / o 3-yilcarbamate

564.45 1.29 "
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N-(adamantan-1- ylmethy1)-2-[[(3R)-3- aminopiperidin-1-
ylJcarbonyl}imidazo[1, 2-aJpyridine-5- carboxamide 2-adamantan-1-yl-N-
2-%@§>R)-3- aminopyrrolid in-1- ylica rbonyllim idazo[1, 2-a]pyridin-5-
“é% Bite CompoundNameMSRT ica 0 3-{5-[(adamamaiis2067/024396
ylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2- y1)-2,2- dimethylpropanoic
aclPEpousd 1 12 2-{5-[(adamantan-Nagmethyl)carbamoyf Ry ICs

0
N o Pt ‘N-{adamantan-1-
HO \\ yimethyl)-2-[2-(3-
aminopiperidin-t-yl)-1-

751 N/% N methiyl-2- 464 41 .17 *
N N oxoethyliimidazoli,2-
/@7 alpyriding-5-
wo carboxamide
O
NQ.& NH, N-(adamantan-1-
H,C yimethyl)-2-[2-{3-
aminopyrrolidin-1-yh-
752 e " 1-methyl-2- 45038 116  ~
N oxoethyllimidazol1,2-
/@ alpyriding-5-
¥, J o carboxamide

Chiral
N-{adamantan-1-

ylmethyl}-2-{3-[(3R}-3-

o N\J@
{dimethylamino}pyrroli ,
753 o oH, din-1-y[}-3- 478.44 - 115 "
N ,DWN’ oxopropyllimidazof1,2
Ny }: -alpyridine-5-
Y H carboxamide

‘ N-{adamantan-1-
O._ N HC ylmethyf)-2-{3-{3~
‘ {dimethylamino)piperi

A Y
N-—CH .
? din-1-y[}-3- 492,46 1.5  *

=
NN oxopropyllimidazol,2
NN , -ajpyridine-5-
s carboxamide
&)
O
3 N
| 2-{5-[(adamantan-{-
N yimethylycarbamoyllim
755 I\ll / O idazo[1,2-alpyridin-2- 45833 {28 *

754

yl}-3-phenvipropancic

0 acid
OH

o N\/@ ethyl 3-{5-

[(adamantan-1-

756 Ny vimethyl)carbamoyilim 410.37 1.25 i
N o idazo[1,2-a)pyridin-2-
Ny oH, yl}propanoate
_/
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idazo[1,2-a]pyridin-2-459.341.06 yl}-3-pyridin-2- ylpropanoic acid

2-({5-[(adamantan-1- ylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2-
[}melhyl)-1,3- dithiolane-2-carboxylic acid 2-{5-[(adamantan-1-

‘% rﬁg?ﬁlgg%g?bamoyllim idazo[1,2-a]pyridin-2-459,341.06 yI}-3“p}ilfiFpa024396

ylpropanoic acid CH, 0 737 738

Compound Name MS Ry ICsy
0
= W
! | N-(adamantan-1-
‘ ) yimethyi)-2-{{{2-
7577 | (isopropylamina)ethvilt “
“‘Z_ hio)meihyl)imidazo[i,2 4158 1.7
S -alpyridine-5-
\"““““\ CHy carboxamide
N
CH,
0
% N
! N methyl 3-(5-
\ y {{adamantan-1-
758 /4 yimethyljearbamoyl]im .
o idazol1,2-ajpyridin-2- 47336 1.24
vil2-pyridin-2-
o\ N yipropancaie
ey N
o
T
N et 3-{5-
| / f(adamantan-1-
N imethylicarbamovyilim
75 y y y 3
4 0 idazof1,2-alpyridin-2- 487.38  1.22
yi}-2-pyridin-3-
d yipropanoate
) L
H,C =
CH,
CH,
. 2-[{3-aminopyrrolidin-
Yoo 1-yiimethyl}-N-[4-

76 c methyl-2-(4- .
0 " methyiphenylpentyli 434.39 119
Y N midazof1,2-alpyridine-

P~ S-carboxamide

RS
"

0

| X N/@ N-(adamantan-1-

N vimethyl)-2-{1-

761 cyanoethyllimidazo[1, 363.34 1.29 *

L/

N 2-alpyridine-5-

= carboxamide
H,C
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739 1-({5-[(adamantan-1- ylmethyl)carbamoyllim idazo[1,2-a]pyridin-2-
yOmethyl)-1Htetrazole-5-carboxylic acid tert-butyl [1-({5-[(2- cyclohexy1-4-
e2t (%I 'ﬁe%xl)carbamo ylJimidazo[1,2- a]pyridin-2- _
‘{/%me ﬁpryrroIidin-s- 11b4, yljcarbamate a-6 PCT/US2007/024396

2-!E3-aminopyrrolidinl-yl)methyl]-N- 2- cyclohexyl-4-

m

pimidazo[ 1,2-a]pyridine-8&8&arboxamide Nit 4365301 Ri526!45

2.l{3-aminopyrrolidin-
t-ylimethvil-N-[2-(4-
chlotophenyl)-4-
methyipentyllimidazof
1,2-ajpyriding-5-
carboxamide

45438 1.19 "

2-{{3-aminopyrrolidin-

Toyiimnethyl]-N-{4-

methyl-2-j4-

(triffuoromethyl)phenyl  488.35 1.2 *
Jpentyllimidazo[1,2-

ajpyridine-5-

carboxamide

o ter-buty! (1-{[5-(4-
methyl-2-{4-
F N._ .0 (trifluoromethyl)phenyl
764 [F Inentylicarbamoyllimid 588.44 128 *
= N/\>__\ azo{i,2-a)pyridin-2-
P N ylimethyl}pyrrolidin-3-
O' 9 et vyijcarbamate
N’lL j(ms
oH
o tert-butyt {1-{(5-{14-
= ' methyl-2-(4-
He % N =0 . methylphenyi}pentyilc
745 arbamoyliimidazof1,2- 534.47 1.28 *
s a)pyridin-2-
N :N>’“\ yhmethyllpyrrolidin-3-
@ 2 o, yhcarbamate
"’NJ'L j{CH:
O Cony

207



OH 756 ethyl 3-(5- [(adamantan-1- ylmethyl)carbamoyl]im 410.37 1.25
idazo[1,2-a]pyridin-2- yl]propanoate Con__ jwind O Name MSR1 ICz2

WG 2008/066789 PCT/US2807/624396
Compound Name MS Rr ICx

tert-butyt {1-[{5-{12-{4-
chlorophenyl)-4-

methylpentyllcarbamo

yl}irnidazo[1,2- 554.41 1.28 “
ajpyridin-2-

viymethyllpyrrolidin-3-

yljcarbamate

B M-{adamarntan-1-
0 N vimethyi}-2-{2-
O [methyl{tetrahydro-2H-
T67 pyran-4-yijamingl-2- 48535 1.23 *
oxoethyllimidazo{1,2-
alpyriding-5-
N\ carboxamide

4
A

tert-butyt {5-
{{adamantan-1-
yimethyljcarbamoyllim 42438 1.28 *

- H.C
7 N H Ci}-——cp-[ idazo[1,2-a)pyridin-2-
Y : d # yilacetate

2-[(3-aminopyrrolidin-
1-yiimethyi}-N-{(1-

760 N o pyridin-3-
yicyclohexylimethyijim
idazol1,2-alpyridine-5-

~ N/\>_\ carboxamide
\\ ]
SN " N-(adamantan-1-
| | yimethyt)-2-[1-{1H-

ietrazol-5- .
\ yijethyllimidazo[1,2- 40835 1.25
" N ajpyridine-5-

t carboxamide

768

433.37 06 "
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757 N-(adamantan-1- ylmethyl)-2-W2- (isopropylamino)ethylit 441.39

hiolmethyl)imidazo[1,2 -a]pyridine-5- carboxamide 117 0

W 2008/066789

Compound

Chiral
[ N I ﬁ;
M O

771 }5\%_(

G
N
<:>HH|NH2
G

39

\
772 M s
N>—‘
N
Q‘NHZ
CH,
0
o
M
\
773 N Sty
N>;
T
F
‘ O
X N
l M
b
N
O N
7N
HD =
o7
N
\
775 N
N
7N

Name

Z-adamanian-{-yl-N-
(2-{2-[{(3R)-3-
aminopiperidin-1-yl-2-
oxoethyllimidazo[1,2-
alpyridin-5-
yllacstamide

N-(adamantan-1-
vimethyl}-2-{{{(4-
amino-5-
methyipyrimidin-2-
yh)(rmethyBamino]meth
yliimidazof1,2-
alpyridine-5-
carboxamide

N-(adamantan-1-
yimethyl}-2-{[(4-
amino-5-
fluoropyrimidin-2-
yl)(methyl)aminojmeth
yllimidazol1,2-
alpyridine-5-
carboxamide

2-H{{5-[{adamantan-1-

yimethyl)carbamoyllim
idazof1,2-alpyridin-2-

yiimethyl){methylami
nojnicotinic acid

M-{adamanian-1-
vimethyl)-2-(2-pyridin-
2-ylethylyimidazo[1,2-
ajpyridine-5-
carboxamide
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MS Ry ICy

—t

450,37 114 "

480.38 1.17 *

464.35 117 *

474.34 124 *

416.33 1.18 i



WO 2008/066789PCT/U52007/024396 CompoundName CH,
CompoundNameMSRT 2-[(3-aminopyrrolidin1-yOmethy1]-N-[(1- pyridin-3-
769 ylcyclohexyl)methyl]im idazo[1,2-a]pyridine-5- carboxamide
YRR HAEHARAN-1- yimethyl)-2-[1 -(1Htetrazol-5- yl)ethyl]imida2GTIEB2607/624396
a]pyridine-5- carboxamide Compound 0

776

777

778

779

780

781

Compound

]

Name MS Rr

s

tert-butyl [1-({5-{{3-
oyclopropyl-2-
phenylgropylicarbamo
yilimidazoli,2-
alpyridin-2-
yiymethyl}ypyrrolidin-3-
yllcarbamate

oiB.44  1.24 ®

tert-butyl [-{{5-[(3-
cyclobutyi-2-
phenyipropyl)carbamo
vilimidazofi,2-
ajpyridin-2-
yiimethyl)pyrrolidin-3-
yllcarbamate

53245 1.27 *

N-{adamantan-1-
yimethyl}-2-{3-[{3R)-3-
aminopyrrolidin-1-yi]-
3
oxopropylimidazol1,2
-alpyriding-5-
carboxamide

450.39

N-{adamantan-1-
yimethyl}-2-{3-[3-
{methylamino)pyrrolidi
n-1-yi}-3-
oxopropyl}imidazo[1,2
-a)pyriding-5-
carboxaimide

464 42

N-(adamantan-1-
yimethyl)-2-[3-(3-
aminecplperidin-1-yi)-3-
oxopropylifimidazo[1,2-
alpyriding-5-
carboxamide

464.43

N-(adamantan-1-
yimethyl)-2-[1-methyl-
2-{1H-letrazol-5-
yi)ethyliimidazo{1,2-
alpyridine-5-
carboxamide

420.34 1.21 i
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2-adamantan-1-yl-N- (2-{24(3R)-3- aminopiperidin-1-yl]-2-
oxoethyl}imidazo[1,2- a]pyridin-5- yl)acetamide N-(adamantan-1-

W :_%};h)él -2-&[(4- amino-5- methylpyrimidin-2- yl)(methyl)amino]meth
y imlgazgﬁ,z- a]pyridine-5- carboxamide N-(adamantan-1- PCT/US2007/024396
ylmethyl)-2-{R4- amino-5- fluoropyrimidin-2- yl)(methyl)amino]meth
yllifregRe8 o alpyridine-5- carboxarbi@ge MS RTKa) 518448 1.248532 5

1.27 4508914 464.42
) 2-[{3-aminopyrrolidin-
Ne O 1-ylmethyl]-N-(2-

782 cyclopropyl-2- *
phenyipropyl)imidazo] +16-56  1.14
1,2-alpyridine-5-

¢ NA\>“\ carboxamide
S

2-[(3-aminopyrrolidin-
- 1-vhmethyi]-N-(3-
783 M 8] cyclobutyl-2- .
phenylpropylimidazo[
1,2-a]pyridine-5-

= N/\>_\ carboxamide
NN .

43238 1148 81

tert-butyl [1-{{5-[(3-
cyclepentyl-2-

phenvipropyl)carbamo
N.__.0 .
784 yilimidazo[t,2- 546.43 1.29 *
P alpyridin-2-
N”\>j yiimethyljpyrrolidin-3-
N 0 C*Eb% vijcarbamate

tert-butyl [1-({5+{(3-

cyclohexyl-2-
phenylpropyl)carbamo
785 N yilimidazo[1,2- 560.45 1.3 -
Ay ajpyridin-2-
yiimethyl)pyrrolidin-3-
N :N>—\ 9y, vicarbamate
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1.15 464.43 1.15 420.34 1.21 WO 2008/066789PCT/US200 7/024396

CompoundNameMSRT j_c50 2-[(3-aminopyrrolidin111)methyl]-N-(3-

cyclopropyl-2- phenylpropyl) imidazo[ 1,2-a]pyridine-5- carboxamide
“ﬁé@g%%p%ﬁg 2-[(3-aminopyrrolidin- 1 -yOmethyl]-N-(3- cyclobfityis2uo7/624396
phenylpropyl) imidazo[ 1,2-a]pyridine-5- carboxamide tert-butyl [1-0-R3-
cy&M-z- phenylpropyl)carbamafgmidazo[1,2- yljmaByl)pygro ICso
lidin-3- yUgé&rbamate

2-[(3-aminopyrrolidin-
: T-yh)methyl]-N-(3-

786 N .0 e:yc!orzemyf-z—. '

phenyipropyllimidazo|

1,2-alpyridine-5-

~ N/\>_\ carboxamide
\\ N

448,38 1.2 "

2-[(3-aminopyrrolidin-
1-yhimethyl]-N-(3-

787 o] cyeclohexyl-2- N
rphen}ylpropy!)imidazo[ 460.40 , 122
1,2-alpyridine-5-

~ N/\>_\ carboxamide
SN N
O,
o}
o
N
0 tert-butyi {5-
S / , [{adamantan-1- .

788 . ' yimethylicarbamoyllim  369.28 1.33 *

idazo{1,2-alpyridin-2-
0=< yi}carbamate
0
H,C
H,C CH,
)
: \ 2-{2-[3-
HC—N N (dimethylamino)piperi
CH, din-1-yi}-2-oxoethyl}-
789 o7 N N-{4-methyl-2- 480,45 147 "

CH,  phenyvipentyllimidazof
1,2-alpyriding-5-

Ch, carboxamide
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tert-butyl [1-([5-[(3- cyclohexyl-2- phenylpropyl)carbamo yllimidazo[1,2-
alpyridin-2- ylimethyppyrrolidin-3- yljcarba mate 432.39 546.43 560.45
1.181.291.31%61 WO 2008/066789 Compound PCT/US2007/024396

HEANENSEET Kai 2-[(3-aminopyrrolidin1-Amethyll-N-(3- cycloBeHiRp7/024396
phenylpropyl)imidazo[ 1,2-a)pyridine-5- carboxamide

2-[empeia pyrrolidin1-yOmethyl]-N-(@a@gclohexyl-2- MS Ry ICy

phenylpro@midazo[ 1,2-aip idine-5.carboxamide tert-butyl [5-
¥y CH,

G

f‘HC
N
0
= N"\}}NQ
P
HC

7590

O,

Chirat

791

792 o
3

F Chiral

1 5
F,NQ:\\
\N/

N ¢}

HC
HC

793

{dimethyilamino)piperi
din-1-yif-2-oxoethyl)-
N-{[{25)-6,6-
dimethylbicyclo]3.1.1]
napt-2-
yilmethyllimidazof1,2-
alpyridine-5-
carboxamide

486.45

2-2-
(cyclopentylamino)-2-
oxoethyil-N-{{{25)-6,6-
dirmethytbicyclof3.1.1]
hapt-2-
yliimethyllimidazo[1,2-
alpyridine-5-
carboxarmide

423.40

N-[2-(4-chlorophenyl)-
4-methy|pentyl}-2-{2-
[3-
{dimethylaminc)piper
din-t-yi}-2-
oxoethyllimidazof1,2-
alpyridine-5-
carboxamide

524.42

N-{[(25)-6,6-
dimethylbicycio[3.5.1}
hept-2-yiimethyl}-2-{2-
axo-2-{{2,2,2-
trifluoroethyliaminclet
hyllimidazo[1,2-
alpyridine-5-
carboxamide

437.34
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[(adamantan-1-. yimethyl)carbamoyl]im 369.28 1.33 idazo[1 2-alpyridin-2-
yIicarbamate (dimethylamino)piped din-1-yl]-2-oxoethyll-
Eﬂ meth%/fl -2-490.45 1.17 phenylpentylimidazo[ 1,2-alpyricline-5-

Siifiide Compound NameMSRI- ni2 2-(243- (dmeth%ﬁ?ﬁ%%?ﬁ’éﬂ”ﬂ

d|n 1-yl]- 2 -oxoethyli- N-{[(2S)-6,6-
Compouind Name MS Rr  ICso

Q .,
asve
NN N-[2-(4-chlorophenyl)-

4-methylpentyll-2-(2-
{cyclopentylamino)-2-
oxoethyllimidazoft,2-
alpyridine-5-
carboxarride

794 o 481.37 1.29 *

Chiral

A /‘(«(\: S N-{(25)-6,6-

NN L dimethyibicyclof3.1.1]
hept-2-ylimethyl}-2-(2-
oxo-2-thiomorpholin-4- 441,35 1.24 ¥
ylethyljimidazo[1,2- '

C alpyridine-5-
Ry carboxarmide

F*{——\ 0
F N N\.' =
NN N-[2-(4-chlorophenyl)-

4-methyipentyl]-2-{2-

oxe-2-[{2,2,2- A
796 07 N trifluoroethyljaminolet  495.31 127  *
CH,  hviyimidazol1,2-
alpyriding-5-
CH, carboxamide

5 N N,
_/ =
NNz , N-(4-methyl-2-

phenylpentyl)-2-{2-
797 o N oxo-2-thiomorpholin-4-
: ylethylimidazo[1,2-
o, ajpyridine-5-
carboxamide

46536 1.24 "

214



dimethylbicyclo[3.1.1]466.451.16 hept-2- yllmethyl)imidazo[1,2-
a]pyridine-5- carboxamide 242- (cyclopentylamino)-2-
oxoethyll-N-{[(2S)-6,6- dimethylbicyclo[3.1.1] hept-2-

ﬁ%ﬁﬁ%ﬁdazo[l,z- a]pyridine-5- carboxamide N42-(4-ch RSrd15e¢yry24396
4-methylpentyl]-2-{2- [3- (dimethylamino)piperi din-1-y1]-2-
ox&émsaurdidazo[1,2- alpyridine-5- caitiexamide N-{[(2S)-@% R ICy

dimse(t—hWbi ept-2-yOmethyll-2-(2- oxo-2-[(2,2,2-
tl‘iﬂUQLQ,eh{h Mhyllimidazo[1,2- a]pyridine-5- carboxamide

N-([(2S)-6,6- dimethylbicyclo[3.1.1 ]
N-{2-(4-chiarophemyl)-
4-methylpentyl}-2-(2-
oxe-2-thiomorpholin-4-
ylethyliimidazo[t,2-
ajpyriding-5-
carboxamide

CompoundNanie

489,33  1.27 *

N-(adarnantan-1-

yimathyl}-2-

hydroxyimidazoft,2- 37843 1.52 *
alpyridine-5-

carboxamide

ethyl 2-{5-
[(adamantan-1-
N vimethyl)carbamoyljim
800 : idazof1,2-ajpyridin-2-  520.32 1.35 *
' yi)-3-(4-
0 chiorophenylipropano
ate

ethyl 2-{5-

[(adamantan-1-

yimethyljcarbamoyl]im

idazol{1,2-ajpyridin-2- 51636 1.32 *
yi}-3-(4-

methoxyphenyljoropa

noate

ethyl 2-{5-
[(adamanian-1-
yimethyhcarbamoylfim
\__/ idazo[1,2-ajpyridin-2-
o yl}-4-morpholin-4-vi-4-
oxobutanoate

523.38 1.26 *
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0x0-2-thiomorpholin-4- 441.35 1.24 ylethyl)imidazo[1,2- a]pyridine-5-
carboxamide N42-(4-chlorophenyl)- 4-methylpentyl]-2-{2- oxo-2-[(2,2,2-

ifl aminolet495.311.27 hyl)imidazo[1,2- a]pyridine-5-
‘%gr%%%(%%?gg N-(4-methyl-2- phenyl penty1)-2-(2- oxo-2-thioffofhBff 424396

yle im idazo[1,2- a]pyridine-5- carboxamide 465.36 1.24 ethyl 2.-45-
[(a -1- yimethyl)carbamoy]it{a#8zo[1,2-aJpyriclin-#8 ~ Ry [Ty

y1} ii-,nl;@\olinA- -4-70xobutanoate CompoundNameMSRT no 0 803
2 N
f \ 2-{5-[(adamantan-1-
k\( / o vimethyijcarbamoytlim
idazo[1,2-alpyridin-2- 49534 1.21% *
N T\ yi}-4-morpholin-4-yi-4-

o . .
N/ oxobutanoic acid

803

Q

2-{5-{(adamantan-1-
yimethyhcarbamoyljim
idazo[t,2-alpyridin-2-
yij-3-(4-
thicrophenyiipropanoi
¢ acid

49226 1.32 !

2-[5-[(adamantan-1-
yimethyljcarbamovllim
idazo[1,2-alpyridin-2-
yl}-3-(4-
methoxyphenyl}propa
noic acid

L
tert-butyl 3-{5-

[(adamantan-1-

806 =y N /N yimethyi)carbamoyllim 407.28  1.28 *
s / idazo[1,2-a]pyridin-2-
N H, o yt}-2-cyanopropanoate
[s) 3

% N-(adamantan-1{-
' N _ yimethyi)-2-{1-methyi-
N 3-[2-(methylamino)-2-

807 \ 2o oxoethyl}-2,5-
Y dioxopyrrofidin-3-
—~CH, ythimidazo[1,2-
alpyriding-5-
carboxamide

805 488.34 128  *

48238 1.25 *
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804 OH 0805 OH 806 6NN H3 0 0 CH,

2-[54(adamantan-lylmethypcarbamoynim idazo[1,2-a]pyridin-2-495.34

PCT/US2007/024396

V%.21 é/%l -4-rporpho|in-4-y1-4- oxobutanoic acid 2-(5-[(adamantan-1-
fhed &4tbamoyllim idazo[1,2-a pyridin-2- ylI-3-(4-
y y . -
chlorophengl)propanm c acid
Compoun Name MS Rr
o 13
N-(adamantan-1-
S N yimethyl)-2-{1-ethyl-3-
| N [2-{ethylaming)-2-
208 1 o oxoethyl]-2 5-
o N / oH, dioxopyrrolidin-3- 520.41 1.29
J yijimidazo[i,2-
MG N apyridine-5-
Y carboxamide
O
yQa
I N athyl 2-{&-
i 7 Q CH, {(adamanian-1-
809 N of yimethyljcarbamowl)im 481.57
3 idazo[1,2-alpyridin-2- ) 1.25
o O, yi}-4-{dimethylamino)-
o 4-oxobutancate
CH,
D
® “/\ﬁ
N _ ethyl 2-{5-
\ 0 CH [{adamantan-i-
310 N4 N/_ : yimethylcarbamoyllim o0 ..
> idazoft,2-alpyridin-2- : 28
O yl}-4-(diethylamino}-4-
Y HC oxobutanoate
CH,
0
RS N
| /\ﬁ 2-{5-[{adamantan-1-
N yimethyl)carbamoyilim
811 r}; J oA idazo[1,2-alpyridin-2- 48138 1.24
N vi}-4-(diethylaming)-4-
o > oxobutanoic acid
o
OH "
o]
= N
| /\[ﬁ 2-{5-{adamantan-1-
N yimethyl)carbamoyllim
812 WA idazof1,2-alpyridin-2-  453.36 1.21
N yi}-4-(dimethytamino)-
CH, 4-oxcbutanoiec acid
0
OH

217
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2-(5-[(adamantan-1- ylmethyl)carbamoyllim idazo[1,2-a]pyridin-2- yI}-3-(4-

methoxyphenyl)propa noic acid tert-butyl 3-{5- [(adamantan-1-
Imethyl)carbamoyl]im 407.29 1.28 idazo[1,2-a]pyridin-2-
"%422?@ ﬁ@ﬁropanoate 807 N-(adamantan-1-
ylmethy1)-2-{1-methyl3-[2-(methylamino)-2- oxoethyl]-2,5-

iGeEgRlidin-3- yl)imidazo[1,2- a]pe-5- carboxamidd$92. 3 1.2K

di
Compou {iName Q
= N
, M
L/
813 N{ My
M

N/
=
|
-~
N
o
== N
| N
\
814 “{ Masyy
N ;
=N
815
[
oy
N
\%
816 N
My
N
N
N ! N
N =
817

MN-{adamantan-1-
yimethyl}-2-[{5-pyridin-
3-yl-2H-tetrazol-2-
yhmethyiliimidazol1,2-
alpyriding-5-
carboxamide

M-(adamantan-1-
yimethyl)-2-{{5-pyridin-
3-yl-1H-tetrazol-1-
viymethyifimidazo[1,2-
ajpyridine-5-
carboxamide

5-N-(adamantan-1-
yimethyi)-2-N-1H-
tetrazol-5-
viimidazo{1,2-
a)pyriding-2,5-
dicarboxamide

MN-{adamantan-1-
yimethyl)-2-{(5-pyridin-
2-yl-2H-tetrazol-2-
yiimethyllimidazo[1,2-
ajpyridine-5-
carboxarmide

N-{adamantan-1-
yimethyt)-2-[(5-pyridin-
2-yl-1H-tetrazol-1-
yhimethyllimidazo{i,2-
ajpyridine-5-
carboxamide

218
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489.35

468.36

421.28

469.36

469.36

1.28

1.27

1.3

1.28

1.28



0 0 811812 2-(5-Radamantan-1- ylmethypcarbamoylpm
idazo[1,2-a]pyridin-2-481.381.24 yl}-4-(diethylamino)-4-

WO 2008/066789

Comoun
B @
\/
N N
N
@A @
/
B! ?@

aty
Q
=
O

Chirat

a
~ N\TN\>—jNQ
A

Hy

Chiral

F
[ \N N; Z

PCT/US2ZOG7/0243%6

Name Ms By

amand

N-(adamantan-1-
yvimethy!}-2-[{5-pyridin-
4-yb-1H-tetrazol-1-
yiymethyllimidazo[t,2-
alpyridine-5-
carboxamide

469.37 127

N-{adamantan-1-
vimethyl)-2-{{5-pyridin-
d-yi-2H-tetrazol-2-
viimethylfimidazo{1,2-
alpyridine-5- .
carboxamide

469.36 1.27

N-{adamantan-1-

ylmathyl)-2-[2-(1,1-
dioxidothiomorpholin-

4-yl)-2- 485,33 1.18
oxoethyljimidazol1,2-

ajpyridine-5-

carboxamide

2-{[(3R)-3-

aminopyrrolidin-1-
ylmethyti-N-{{1-(4-
chiorophenyljeyclohex 468,36  1.18
yiimethyilimidazo[1,2-

alpyriding-5-

carboxamide

2-{[{3R}-3-

aminopyrrolidin-1-

yiimethyl}-N-({1-[4-
{triflucrormethylphenyl 50038 1.2
Jeyclohexyliimethyl)imi
dazo[1,2-alpyridineg-5-

carboxamide

218



oxobutanoic acid 2-(5-Radamantan-1- ylmethyl)carbamoyliim
idazo[1,2-a]pyridi n-2-453.361.21 yl)-4-(dimethylamino)- 4-oxobutanoic
acid OH CompoundNameMSRT iQp 0 813 N-(adamantan-1-
‘@m&%ﬁﬁgﬁf(&pyridin3-yl-2H-tetrazoI-2- yl)methylpmidazo[ B2Y/US2087/6243%6
alpyridine-5- carboxamide 469.35 1.29

Compound Name M= Ry ICy

823

824

825

826

827

CH, Chiral

CH,

a
.
N
N

0., M |
PN Q;

NH,
Chiral
0. M Ty
[ e
— N% N CH,
SN ?[“‘z
N

2-{[(3R)-3-
aminopyrrolidin-i-
yilmethyl}-N-{4-
raethyl-2-pyricin-3-
yinantyllimidazol1,2-
alpyriding-5-
carboxamide

2-{{{3R)-3-
arningpyrrolidin-f-
yilmethyl}-N-{1-{6-
methvipyridin-3-
yhoyelohaxyljmethyl)i
midazol1,2-alpyridine-
5-carboxamide

5-N-(adarmanian-1-
yimethyl}-2-N-[{6-
aminopyridin-2-
ylymethyl}-2-N-
methylimidazof1,2-
alpyridine-2,5-
dicarboxamide

N-{adamantan-1-
vimethyi)-2-{{3-(2-
oxoimidazofidin-{-yl}-
1H-pyrazol-1-
yilcarbonyllimidazo[1,
2-alpyridine-&-
carboxamide

N-(adamantan-1-
yimethyi)-2-[{5-
morpholin-4-yi-2H-
tetrazol-2-
yvhimethyllimidazof1,2-
ajpyridine-5-
carboxamide
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420.36

447 .58

473.37

488.34

477.38

1.21

1.12

1.23

1.31

1.3



0 814 N-(adamantan-1- ylmethyl)-2-[(5-pyridin- 3-y1-1H-tetrazol-1-
469.36 yOmethyllimidazo[1 ,2- a]pyridine-5- carboxamide 1.27 0

WO 2008/066789 PCTAUS2067/024356
Compound Name MS Ry 1Cy
O

N-(adamartan-1-

yimethyl)-2-{(5-

morpholin-4-yi-1H-

letrazol-1- 47737 127 *
yiimethyllimidazoft,2-

alpyriding-5-

carboxamide

N-(adamantan-1-

yimethyl}-2-

amincirmidazol1,2- §20.50 {44 *
alpyriding-5-

carboxamide

829

N-(adamantan-1-
yimethyl}-2-
fimethoxyacetyl}amino
limidazof1,2-
ajpyridine-5-
carboxamide

830 387.34 1.28 *

N-(adamantan-1-

yimethyl)-2-

[{tetrahydro-2H-pyran-

4- 437.37 129 *
yicarbonyljaminolimid '
azo{1,2-ajpyridine-5-

carboxamide

831

2-{[(3R)-3-

aminopiperidin-1-

: 1 Y . yllcarbonyi}-N-[2-(4-

832 N CH, chiorophenyl)-4- 48233 124
o methyipentyllimidazof

1,2-a]pyridine-5-

N
< ) carboxamide

221



815 816 817 5-N-(adamantan-1- ylmethy1)-2-N-1Htetrazol-5-
ylimidazo[1,2- a]pyridine-2,5- dicarboxamide N-(adamantan-1-
Wylmeth [)-2-[(5-pyridin2-y1-21-1-tetrazol-2- yl)methyllimidazo[1,2-
éﬁ@??ﬁﬁ 8 carboxamide N-(adamantan-1- PCT/US2007/024396

ylmethyl)-2-[(5-pyridin2-y1-11-1-tetrazol-1- yl)methyllimidazo[1,2-

aJ - carboxamide 421.291.3N8%8.36 1.28 469.36 29 Rr ICx
CompounfiNameM, iQo N-(adamantan-1-

-pyfrding-y1-1H-tetrazelnlr y2methyllimidazo[1,2-
a]p&Qg‘/l' e-5- carhoxamide N-(adamd@mdrian-1-
Imetfyyl}»2-[(5-pyriclind-y1-2H-tetrazgiegth ﬁﬁ@(ﬁgy liFrsid 2- .
83:z/l]loyri Y - {i(cai?b/oxamige idazof T, 2-ajpyri ‘“H"E‘" W2 101
e viloyclopermanecarbox
O CH ylate

2-{{3-amino-1H-

pyrazol-1-yhmethyl}-

N-f2-(4-chiorophenyl)-

4- 451.30  1.23 *
rethylpentyllimidazo[

1,2-alpyridine-5-

carboxamide

N-{2-{(4-chiorophenyl)-
4-methylpentyl}-2-
[(14-pyrazol-3-
ylamino)methyliimidaz
of1,2-alpyridine-5-
carboxamide

45130 1.24 *

2-[{(5-amino-1H-

pyrazol-i-ylymethyfl-

N-i2-(4-chlorophenyl)-

4- 451.30¢ 1.25 ¥
methylpentyllimidazo]

1,2-g]pyriding-5-

carboxamide

836

Chiral
N-(adamanian-1-

(8] N\/@ yEmethyE)-—E-{Z-OXO-E-
{(3R)-pyrrofidin-3- .
837 é\ C ylaminolethyllimidazo] +36-38 1.16
R N 1,2-alpyridine-5-
GHaNN
0

carboxamide

222



NameMSR1 Lc a .3 2-([(3R)-3- aminopyrrolidin-1- yljmethyl)-N-(4-
methyl-2-pyridin-3-420.36 1.21 ylpentyl)imidazo[1,2- a]pyndine-5-
carboxamide 2-11(3R)-3- aminopyrrolidin-1- ylimethyl)-N-{(1-(6-
THLtRCAYPth-3-447,58 1.12 yi)cyclohexylimethyl}i midazo[1, PCa}Stemes4396
5-carboxamide 5-N-(adamantan-1- ylmethyl)-2-N-[(6-
Compound Name MS Ry ICs
Chiral
N-{(adamantan-1-

o N\/@ vimethyl)-2-{2-0x0-2-
838 [{3F)-piperidin-3- .
= Y yiaminojethyl}imidazo] 450,39 1.18
— - N 1,2-alpyriding-5-
Sy N
O

carboxamide
Clchiral

2-{2-[(3R)-3-
aminopiperidin-1-yl]-2-

oxoethyi}-N-{2-(4-

chlorophenyl)-4- 496.35 119 *
methyipeniyllimidazo]

1,2-alpyridine-5-

carboxamide

ethyl 2-{5-

f(adamantan-1-

yvimethyljcarbamoylim

idazo[1,2-alpyridin-2-  520.33 1.37 *
yl}-3-(2-

chlorophenylipropano

ate

ethyl 2-{5-
[(adamantan-1-
yimethyl)carbamoyilim '
841 idazo[1,2-ajpyridin-2- 520.30 1.38 *
o yI}-3-(3- .
chlorophenyl)proparno
ate

ethyl 2-{5-

[{adamantan-1-

yimethyljcarbamoyt]im

idazol1,2-alpyridin-2- 516,34 1.35 *
yi-3-(3- .

methoxyphenyiipropa

noate

223



aminopyridin-2- yl)methyl]-2-N473.37 1.23 methylimidazo[1,2-
a]pyridine-2,5- dicarboxamide N-(adamantan-1- ylmethyl)-2-{[3-(2-
oxoimidazolidin-1-y1)- 1H-pyrazol-1-488.34 1.31 yl]carbonyl)imidazo[1,
%Qazj%?ﬁ}ﬂﬁqﬁ%- carboxamide N-(adamantan-1- yimethyl)-2-[(BCT/US2007/6243%6
morpholin-4-yl-2H- tetrazol-2-477.381.3 yl)methylJimidazo[1,2-
Compound Name MS Rr ICy

2-{5-[{adamantan-1i-
vimethylicarbamoyllim
idazol1,2-alpyridin-2-
yi}-3-(3-
methoxyphenylipropa
noic acid

488.33 1.3 *

2-{5-Hadamanian-1-
vimethylicarbamoyllim
idazof1,2-alpyridin-2-
yi}-3-(2-
chiorophenyl)propanoi
¢ acid

| 2 N methyl 4-({5-
N [(adamantan-1-
) vimethyl)carbamoyllim
845 idazo{1 2-alpyridin-2-  466.37 1.25 *

o yi}methybtetrahydro-
2H-pyran-4-
carboxylate

= N
t N ethyt 2-({5-
/ [{adamantan-i-

\
846 N vimethyljcarbarmoyl]im
) o idazo[t,2-alpyridin-2-
yimethyl}-4.4,4-
tritluorobutanoate

= N
| 4-({5-f{adamantan-1-
\ N yimethyl)carbamoyllim
347 / idazof1,2-a)pyridin-2- 452.35 100 ,,

viimethyhtetrahydro-
0, 2H-pyran-4-carboxylic
acid

482,30 1.32 *

492.34 1.31 *
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a]pyridine-5- carboxamide WO 2008/066789PCT/US2007/024396
CompoundNameMSRT 0 828 N-(adamantan-1- ylmethyl)-24(5-

or 0§%¥p§4-yl-1Htetrazol-l- yl)methyl]imidazo[1,2- a]pyridine-5-
carboxamide 477.37 1.27 N-N/N7Th N 829 830 PCT/US2007/024396

Name MS Ry ICy

2-{8-l{(adamantan-1-
yimethylicarbamoyllim
idazol1,2-a]pyridin-2-
yi}-3-(3-
chlorophanylipropansi
¢ acid

e
l N athyl 1-{5-

| 4 [(adamanian-i-
N tmethylijcarbamoyilim
849 yimetiny y -
idazol{1,2-alpyridin-2. 96436 1.35
0 vicyclohexanecarbox

ylaie

= N
- /\ﬁ 1-{5-[{adamantan-1-

vimethyljcarbamowl]im :
850 r\\I Y idazo[t,2-alpyridin-2- 422.34 1.28  *
' yiieyclopentanecarbox
o vlic acid

1-{5-{{(adamantan-1i-

vimethylcarbamoyilim
idazo[1,2-alpyridin-2- 43638 1.3 *
yvilcyclohexanacarbox

ylic acid

492,28 1.33 *

851

OH

Chiral
y N-(adamantan-1-
0. virnethyl}-2-{2-ox0-2-
[{38)-piperidin-3-

85 . .
SN \ ylaminojethyl)imidazo] 49036 1.16
/>—v>ﬁ N 1,2-ajpyridine-5-
N \N

N carboxamide

225



N-(adamantan-1- ylmethy1)-2- aminoimidazo[1,2- a]pyridine-5-

carboxamide N-(adamantan-1- yimethyl)-2- [(methoxyacetyl)amino

mldaz 2 a]pyridine-5- carboxamide 620.50 1.44 397.34 1.28 0 CH, 0
ameMSRT iQ 0 ethyl 1-{5- [(adamantan-1-  PCT/USZ007/024396

ylmethyl)carbamoylllm idazo[1,2-a)pyridin-2- yl)cyclope,ntanecarbox ylate

-1prrazo| 1-yOm ethyl). BNx#2-(4-chlorop henylig 4- Ry  ICy

R

Z

M -
{ |
ssa N cH,
O
X N
' N
855 y/

856
W,

857 Oy N

N-{adamantan-{-
yimethyh)-2-[{1H-
istrazol-5-
ylthiojmethyllimidazof
1,2-ajpyridine-5-
carboxamide

2-[(3-amino-1H-
pyrazol-1-ylicarbonyl}-
N-I2-(4-chiorophenyi)-
A
methyipentyllimidazo[
1,2-alpyridine-5-
carboxamide

N-{adamanian-1-
yimethyh-2-{[5-(2-
hydroxyethyl)-1H-
tetrazol-1-
viimethyi}imidazol1,2-
a)pyridine-5-
carboxamide

N-(adamantan-1-
yimethyly-2-{[5-(2-
hydroxyethyl)-2i-
teirazol-2-
ylimethyilimidazof1,2-
ajpyridine-5-
carboxamide

2-{2-{(2-
hydroxypropyljamino]-
2-oxoethyl}-N-{{1-
pyridin-3-
ylcyciohexyl)methyllim
idazol1,2-alpyridine-5-
carboxamide

226

424,30 1.24

485.24 1.33

436.32 1.25

436.36 1.26

450.32 0.98

L



methylpentyllimidazo[ 1,2-a]pyridine-5- carboxam ide WO
2008/066789PCT/US2007/024396 CompoundNameMSRT Esp 0

“;6{510 adamantan-1- ylmethyl)carbamoyllim idazorl ,2-ajpyrid in-2-
Metho/Shanyl)propa noic acid 2-{5-[(adamantan-1 - yimethPfE4H7207/024396
moyl]im idazo[1,2-a]pyridin-2- y1}-3-(2- chlorophenyl)propanoi c acid
m - [(adamantan-1- ylmethy&&¢bamoyl]im idazof:2-a]p§ridi ICsx

5. yl)methyl)tetrahydro- @kirpyran-4-

chisrophenyljocyelohesx

viimethyl}-2-{2-1{2-

[

hydroxypropy)amino}-
2.,,

483.28 1.24 *

oxoethyl}imidazof1,2-
alpyridine-5-
carboxamide

N-{{4-(4-

chicrophenyljietrahvdr

o-2H-pyran-4-

yllmethyi}-2-i2-

[{cyclopropyimethylla  481.27  1.18
rming]-2-

oxoethyl}imidazof1,2-

ajpyridine-5-

carboxamide

859

2-2-
F [(cyclopropyimethyla
ming}-2-oxoethyl}-N-
860 F ({1'{4~ 51 *
{triffuoromethylpheny 332 129
Jeyclohexylimethyh)imi
dazo[1,2-ajpyridine-5-
carboxamide

2-{2-

[{cyclopropylimethyla

minoj-2-oxoethyl}-N-

861 Oy N [{1-pyridin-3- 446.32 1.06
Q /—-‘ﬂ yicyclohexylymethyllim

sy ,.\>-.>~N idazo[1,2-a]pyridine-5-

carboxamide

\ 0

N N N-{[1-(4-

“<_<: = chiorophenyljcyclohex
NNz O yiimethyl}-2-{2-

e &?:S&?gf{jpy'methy”a 47926 129
oxoethyllimidazof1,2-

alpyridine-5-

carboxamide
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carboxylate ethyt 2-({5- Radamantan-1- ylmethyl)carbamoyljim
idazo[l 2-a]pyridin-2- yl}methy1)-4,4,4- tnfluorobutanoate
(%Q amantan-1- ylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2-
WS f("]f?ﬁ%gtrahydrOZH -pyran-4-carboxylic acid CompoundNarERFGAP24396
IC50 0 2-15-Radamantan-1- ylmethyl)carbamoygim idazol[1,2- a]pyrldln -2-

O}%@%ﬂﬂorophenybpropanoi c aci | 1-{5- [(adamantd®-1- Rr s
yimethybrarban oyII|m idazo[1,2-alpyiimi2- yOcyclohexanecarbox ylate
1-(5-Raddméntai-1- ylmethybcarbarﬁ*ﬁj ﬂvl)ie‘i!’ahydr
idazo[1,2-aipyridin-2-422.341.28*- y(& Qngcarbox ylic acid
g63l-(5-[(adamantan-1- ylm&thyl)carbafﬁ ropyi ammo] 48526 1.13

carpoxamide

idazo[Lp-alpyridin-2-43€.361.3
P N CH, oxoeﬁhy!}&mudaza‘% 2-
N alpyridine-5-
\ \N i

2-§2-{(2-

hydroxypropyijamino}-

2-axoethyl}-N-({1-[4-

{trflucromethyliphenyl  517.30  1.28 *
Jevclohexylimethyljimi

dazol1,2-alpyridine-5-

carboxamide

864

f 2-[2-
{cyclopentylamine}-2-

o oxoethyl}-N-[(1-
865 Ox N Q oyridin-5- 46035 109  *

vieyclohexyl)methyilim
idazol1,2-a]pyridine-5-
carboxamide

N-{l1-{4-

chiorophenyl)cyciohex

yliimethyf}-2-[2-

(cyclopentylamino)-2-  483.31 1.3 *
oxoethyllimidazo[1,2-

ajpyridine-5-

carboxarmide

866

2-[2-{sec-butylamino)-
2-oxoethyl}-N-{[4-(4-
chiorophenyijtetrahydr

o-2H-pyran-4- 483.28 1.2
ylimethyl}imidazo{1,2-

ajpyridine-5-

carboxarnide

867
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yl)cyclohexanecarbox ylic acid 852 Chiral N-(adamanta_n-l-
ylmethy1)-2-(2-oxo-2- [(3S)-piperidin-3- ylamino]ethyl}imidazo][

‘%ﬁféﬁ‘ﬁ%

ridine-5- carboxamide 450.36 1.16 N-(adamantan-1-
?@3{’[5 -(2- hydroxyethyl)-1Htetrazol-1- yllmethyl}imid&ga]152867/624396

a]pyridine- 5 carboxamide N- (adamantan 1- ylmethyl) -2- ~_{[5 (2-

870

871

872

ct

0, N
Cl

o N

i

2-[2- (SEC butyiam:ua)
2-oxoethyl}-N-({1-{4-
(triflucromethyl)pheny!
Ieyclohexylimethylimi
dazo[1,2-alpyridine-5-
carboxamide

2-[2-(sec-bitviamino)-
2-vxoethyl}-N-[(1-
pyridin-3-
yicyalohexylymethyllim
idazol1,2-alpyridine-5-
carboxamide

2-[2-{sec-butylamino)-
2-oxoethyl}-N-{{1-(4-
chlorephenylicyclohex
viimethyllimidazof1,2-
alpyridine-5-
carboxamide

N-f[1-(4~
chiorophenylicyclohex
yilmethyl}-2-{2-[(3,3-
dimethyibutyamino]-
2-

oxoethyl}imidazof1,2-
ajpyridine-5-
carboxamide

M-{{4-(4-
chiorophenyiietrahydr
o-2H-pyran-4-
viimethyl}-2-{2-oxo-2-
[(2,2,2-
trifluoroethyl)amine)et
hyl}imidazo[1,2-
alpyridine-5-
carboxamide

225

515.34

448.35

481.31

508.35

508.24

1.3

1.07

1.29

1.33



NameMSRT 1Caci N-([1-(4- chlomphenyUcyclohex ylmethyl)-2-{2-[(2-
hyd roxyp ropyl)amino]- 2- oxoethyl)imidazo[1,2- carboxamide 483.28
1.24 N-%4- 4- chlorophenyl)tetrahydr o-2H-pyran-4- yljmethy11-2-{2-
\T/@ﬁ%ﬁ%@ 5 methypa481.27 1.18 minol1-2- oxoethyllimidazot,2A52667/6243%6
a]pyridine-5- carboxamide 2-{2- [(cyclopropylmelhyl)a
mi%@%%ethyll-N([lM- Name MS Br ICx

2-{2-0x0-2-[(2,2,2-
trifluoroethyhaminolet

hylk-N-({1-4-
873 ou N £ {rifluoromethyiiphenyl 48731 128 *
o . Toyclohexylimethyilimi
/ dazol1,2-alpyridine-5-
ZINN NoF carboxamide
T \N
g
N 2-{2-ox0-2-[(2,2,2-

trifluoroethyliaminolet
hylp-N-[{ 1 -pyridin-3-
yloyclohexylymathyllim
idazol1,2-alpyridine-5-
carboxarnide

474,29  1.05 *

N-{[1-(4-
chlorophenyl)cyclohex
yiimethyl}-2-{2-ox0-2-
[(2.2,.2-
triflucroethyhaminolet
hyllimidazof1,2-
alpyriding-5-
carboxamide

N-{[4-(4-
N{_& chlorophenyl)tetrahydr
o-2H-pyran-4-
NN G yiimethyl}-2-[2-

(cyclopentylamino}-2-
o7 N oxoethyl}imidazof1,2-

alpyridine-5-

carboxamide

i Z o .
2-[2-
M N
‘<_§:. == e F {cyclopentylaming)-2-
Y Ne = oxoethyll-N-{{1-[4-

877 F {trifluoromethyliphenyl  527.34  1.31 *
PN leyclohexylimethylyimi
dazo[1,2-alpyridine-5-
carboxamide

507.26 1.28 *

48530 1.2

230



(trifluoromethypphenyl Jcyclohexyl)methypimi dazo[1,2-a]pyridine-5-
carboxamide 2-(2- [(cyclopropylmethyl)a mino]-2-oxoethyl}-N[(1-pyridin-3-

vb)/lc 0%%%1ex§/1)me-thyl]im idazo[1,2-a]pyridine-5- carboxamide N-é!)%z- 4-
chiorop 6e7n§’/l)cyclohex ylmethyl)-2-{2- [(cyclopropylmethyl)f Friiftoyed) /024396
oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide CompoundNameMSRT
iQQ@m@ﬂ%phgnyl)tetrahydr 0-2H-pyiaRes- ylimethys-2-2M®- R ICw
hydroxyypr amino]- 485.26 1.13 2ngpqethyl)imidazo[1,2- a]pyridine-5-
carEé mite 2- r%f?(%igroxypropywmipbs}nyl)tetrahydr

" o-2H-pyran-4-
878 I
8 %

viimeathyl}-2.[2-(5,6-
dihydroidazoft,5-
alpyrazin-7{BH)-yi-2-
oxoethyljimidazolt,2-
alpyriding-5-
carboxamide

53330 1.08

2-[2-(5,6-
dihydroirnidazof1,5-
alpyrazin-7(8H)-yl)-2-
oxoethyl]-N-({1-[4-
(trifluoromethyliphenyl
levelohesyiymethwl)imi
dazofi,2-ajpyridine-5-
carboxamide

&79 565.35 1.2 K

| 2-12-(5,6-

N dihydroirmidazof1,5-
alpyrazin-7(8H)-yl)-2-
oxoethyl}-N-{(1-

880 Oy N . /_(/\N oyridin-a. 498.36 0.68
N " J vicyclohexylymethyllim
7N o/ idazo[1,2-a]pyridine-5-
s A= carboxamide

N-{[1-(4-
chiorophenyljcyciohex
yilmethyl}-2-{2-(5,6-
dinydroirmidazof1,5-
alpyrazin-7{8H)-yl}-2- -
oxcethyllimidazof1,2-
alpyridine-5-
carboxamide

881 531.32 1.18 *

N-{[4-{4-
chiorophenyiftetrahydr
o-2H-pyran-4-
yiimethyl}-2-{2-[(3,3-
882 dimethylbutyllaminoj- 511.34 1.25 *
2-

oxoethyllimidazof1,2-

alpyriding-5-

catboxamide

231



2-oxoethyll-N-((1-[4- OH(trifluoromethyl)phenyl 517.30 1.26
dazol[1,2-alpyridine-5- F13carboxamide 242-

Jcyclohexyl}methyl)imi

Qggclog&;t lamino)-2- oxoethyl]-N-[(1- pyridin-3- ylcyclohexyl)methyl]im

ch
0X

883

884

885

vds|

idazo[1,2- alpyridine-5-

8] N

Name

2-{2-(3,3-
dimethyibutylaming]-
2Z-oxpethyll-N-{{1-[4-
(trifluoromethyl)pheny
leyelohexyllmethyl)imi
dazo[t,2-alpyriding-5-
carboxamide

2-{2-[(3,3-
dimethyibutylaming)-
2-axoethyl-N-i{(1-
pyridin-3-
yicyclohexylimethyllim
idazolt,2-alpyriding-5-
carboxamide

2-{2-(4~
isopropylpiperazin-i-
yi)-2-oxoethyl]-N-({1-
i4-
(trifluoromethyl)phenyl
leyclohexylimethyl)imi
dazo[t,2-a)pyridine-5-
carboxamide

N-{{1-(4-
chlorephenyiicyciohex
viimethyt}-2-{2-(4~
isopropylpiperazin-1-
yh-2-
oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

2-[2-{4-
isopropylpiperazin-1-
yi)-2-oxoethyl}-N-f(1-
pyridin-3-
vicyclohexyl)meathyi]im
idazo[1,2-a)pyridine-5-
carboxarmide

232

MS

543.39

476.38

570.41

536.38

503.41

yridine-5- carboxamide 460.35 1.09 N-111-(4- PCT/US2867/624396
Iorophena/l)cyclohex ylimethy1}-2-[2- (cyclopentylamino)-2-493.311.3

Ri I

1.33 *
1,14 *
1.2 *
198 *
0.86



carboxamide 242-(sec-butylamino)- 2-oxoethyll-N-([4-(4-
chlorophenyOtetrahydr 0-2H-pyran-4- y8methyl)imidazo[1,2- a]pyridine-5-
carboxamide WO 2008/4166789PCT/US2007/024396
ELHBBERERameMSRT j_c_50 2-{2-0x0-2-{(2,2,2- trifluoroetyHERGHRE396
hy1}-N-({144- (trifluoromethyl)phenyl 487.311.28 )cyclohexyl}methyhimi
daé&@%@p ridine-5- carboxamide 2#20x0-2-[(2,2,2- MS Ry ICy
trlfljsﬁﬁ)\%thamlno]et hyl)-N-[(1-pyridin:3- ylcyclohexy)methyllim
idaz‘chl/Z-e pyrdiRE-53 carboxamlde&a M%SP( phex
NeRB: 27 [(22,2-Arifluoreethyiranunolet ylllmldazo[l 2-
gz@pyridine- 5 carboxmld oropheﬂyhﬁmw&hyamm% py é
yllmethy1}-242- (cyCiopetylgmino)-2igR I]rﬁndazo[l aﬁpyncrne 5-

. Py yiethyliimidazol1
carboxamide 2-[2 alpyriding-5-

carboxamide

I . 0
5 M N
AN /‘<_NC = g f 2{2-oxo-2-
NN thiomorpholin-4-
o] N 4

B ylethyl)-N-{{1-]4-
(rifluoromethyliphenyl  545.31  1.29 *
Jevelohexylimethyiirmi
dazo[t,2-a Ipyridine-5-

carboxamide
=
Naw ' 2-(2-ox0-2-
thiomorpholin-4-
yiethyl)-N-[(1-pyridin-
890 © N 3- - 47832 1.05 4
yicyclohexylymethyilim
- N 3 idazo[1,2-a)pyridine-5-
NN S carboxamide
“\.

_/ 4(&* = N-{[1-(4-
N, .z chlorophenyl)oycichex

yilmethyl}-2-(2-0x0-2-

thiomorpholin-4- 511.28 1.28 *
vtethyllimidazo[1,2-

a)pyridine-5-

carboxamide .

F 2-{2-[3-
{dimethylamino)piperi
din-1-yl}-2-oxoethw}-

N-({1-[4- *
{triflucromethyliphenyt 57042 1.2

Joyclohexylimethylimi
=N N dazof1,2-alpyridine-5-
NP carboxamide

N- CH,

233



(cyclopentylamino)-2- oxoethyl]-N-({1-[4- (trifluoromethyl)phenyl
527.341.31 ]cyclohexylimethypimi dazo[1,2-a]pyridine-5- carboxamide
ame MS PCT/US2007/024396 RTK_50 1.08 1.2 0.68 1.18 1.25 N-([4-(4-
s I%Or[(}jggﬁgﬁgs?l)tetrahydr 0-2H-pyran-4- yljmethy1)-2-[2-(5,6- PCT/US2007/124396
dihydroimidazol[1,5- a]pyrazin-7(8H)-yl)-2- oxoethyllimidazo[1,2-
a] - carboxamide 242-(5,6- S#8@Iroimidazo[1,5- MS  Rr ICx
Fazin-7(8F1)-y1)-2- oxoethy1]-N-({1-[4- (trifluoromethyl)phenyl
Icyalghg: thyl)imi dazo[1,2-a]pyr§g{' 18-5- carboxamide 2-[2-‘(5_,6-
dihydroimidazo[1,5- a]pyrazin-7(8H)-ﬂggﬁmﬁgwggﬂ\l-_[(l- pyridin-3-
iexyl)methyl]im idazo[1,2-a]pyfidingr5-ogashoxamide
N-{(1-pyridin-3- 503.41 0.9 .
yicyclohexylimethylim
idazof1,2-ajpyridine-5-
carboxamide

N-{[1-(4-
chiorophenyljovelohay
ylimethyl}-2-{2-[3-
(dimethylaminoipiperi
din-1-ylj-2-
oxoethyllimidazof1,2-
ajoyriding-5-
carboxamide

536.38 1.8 *

N-{[4-{4-

chlorophenylitetrahydr

o-2H-pyran-4-

ylimethyl}-2-[2-(4-

methoxypiperidin-1- 5258.32 1.18

0, FHs e
N I} oxoethyllimidazof1,2-
N N Q“ alpyridine-5-
\ oy

N carboxamide

895

2-42-(4-
methoxypiperidin-1-
yl)-2-oxoethyl]-N-({1-

i4- "
856 P {trifluoromethyl)phenyl 557.38 1.7

0 £H, Joyclohexylimethyi)imi
T N NQD dazo[t ,2-§}pyridine-5~
carboxamide

| 5.[2-(4-
methoxypiperidin-1-
yh-2-oxoethyl]-N-[{1-
897 O N pyridin-3- 48038 1.04 *

0, Sty yicyclchexy!)mgihyi]im

AN o idazo[1,2-a]pyridine-5-
A\ carboxamide

N .

234



N-([1-(4-. chlorophenyl)cyclohex yllmethyl)-242-(5,6- dihydroimidazo[1,5-
a]pyrazin 7(81-1)-y1)-2- oxoethyllimidazo[1,2- a]pyridine-5- carboxamide

NG

£4

ime

chlorophenyl)tetrahydr 0-2H-pyran-4- yllmethyl)-2-{2- %(3 3-
yﬁgut)yl)amlno] 2- oxoethyl)imidazo[1,2- a]pyridine-5- da %%%3

533 30 565 35498.36 - 531'32 511.34 WO

896

901

902

chiorophenyljcyclohex
yimethyl}-2-[2-{4-
rethoxypiperidin-1-
yl}-2-
oxoethyifimidazo[1,2-
ajpyridine-5-
carboxamide

523.35 1.26

N-{f4-(4-

chiorophenylitetrahydr

o-2H-pyran-4-

ylmethyl}-2-{2-{3-
{dimethylamino)piperi 538.36 1.0B

Q
din-1-yl}-2-
oxoethyllimidazol1,2-
ajpyridine-5-
/

carboxamide

3-{5-({[1-(4-
chiorophenyljcyciohex
vilmethvilcarbamowl)i  440.28 1.25
midazo[1,2-a]pyridin-

2-ylipropanoic acid

sthyl [2-({5-
{(adamantan-1-
yimethyhearbamoyl]im
idazol1,2-a)pyridin-2-
yiimethyl}-2H-tetrazol-
5-yllacetate

47831 1.3

athyl [1~({5-
[(adamantan-1-
yimethyl)carbamoyliim
idazol1,2-a}pyridin-2-

o yiimethyl)-1H-tetrazol-
Y /CH, 5-yllacetate

47832 1.3

235

396

ICso



0-2H-pyran-4- 888ylimethy1}-2-(2-ox0-2- 513.271.17 thiomorpholin-4-
ylethyflimidazo[1,2= alpyridine-5- carboxamide 2-(2-ox0-2-
' lin-4- Fylethyl)-N-({144- (trifluoromethyl)phenyl 545.311.29
‘ﬁ@y%%%%@%fy 'éhethyhimi dazo[1,2-a]pyridine-5- carboxamide WY /USZ007/424396
2008/066789 Compound PCT/US2007/024396 NameMSRT ICJ()

2 4§gggound
N

o

903

905

905

507

Q
w

Nay
-
A
OH

Name

[2-{{5-[{agdamantan-1-

yimethylicarbarmoyljim
idazol1,2-ajpyridin-2-

ylimethyl)-2H-tetrazol-
5-yijacetic acid

f1-{{5-{{adamantan-1-
yvimethyl)carbamovyljim
idazolt,2-alpyridin-2-
ylimethyl}-1H-tetrazol-
5-yllacetic acid

ethyl 2-[58-
{(adamantan-1-
yvimethyl)carbamoyllim
idazol1,2-a)pyridin-2-
yllpentanoate

athyt 2-{5-
[(adamantan-i-
yimethylicarbamoyllim
idazoft,2-alpyridin-2-
yi}hexanoate

ethyl 2-{5-
[{adamantan-t-
yimethylicarbamoyllim
idazo{1,2-alpyridin-2-
yi}-5-methythexanoate

236

MS R ICy
450,30 1.26 N
450,30 1.25 *
438.37 1.32 *
452.38 1 .3{3— *
466,40 1.36 *



(dimethylamino)piperi din-1-y1]-2-oxoethyl)- N-[(1-pyridin-3-503.410.9
ylcyclohexyl)methyl]im idazo[1,2-a]pyridine-5- carboxamide N-([1-(4-
chloroph lcyclohex ylmethyll-2-{243- (dimethylamino)piperi
Vet 849 igzoxoethyl}lmldazo[lz a]pyridine-5- carboxamide NE(JAR7/024396
chlorophe ptetrahydr o-2H-pyran-4- ylimethyl)-242-(4- methoxyp ipe
ridfe2 2- Ooxoethyl]imidazo[1,2- ridine-5- carboxakhide 242-(41Cx
methoxyperldln 1 #2-oxoethyll-N-({1- [4- (trifluoromethyl)phenyl
axyNn miOdazo[1,2-a]pyridine-5-

OH

Chiral

Chiral
5”3*» Ax

= N
seav!
912 1 4 CH,

s

911

O

2-{5-[(adamantan-1-
vimethyicarbamoyilim
idazo[1,2-alpyridin-2-
yithexanoic acid

2-{5-{(adamantan-1-
yimethyljcarbamowifim
idazol1,2-ajpyridin-2-
yljpentanoic acid

2-{{(3F)-3-
aminopyrrolidin-1-
yilmethyl}-N-{{4-(4-
chiorophenylftetrahydr
o-2H-pyran-4-
ylimethyl}imidazo[d,2-
a)pyriding-5-
carboxamide

N-(adamantan-1-
yimethyl)-2-{2-oxo-2~
[{35)-pyrrolidin-3-
ylaminojethyl}imidazo[
1,2-a)pyridine-5-

' carboxamide

2-{5-[(adamantan-1-
yimathylicarbamoyljim
idazo[1,2-a]pyridin-2-
yh}-5-methylhexancic
acid

237

424,37

410.34

468.27

436.32

438.32

1.3

1.28

1.1

1.16

1.32



carboxamide 2-[2-(4- methoxypiperidin-1- y1)-2-oxoethyl]-N-[(1- pyridin-3-
ylcyclohexyl)methyl]im idazo[1,2-a]pyridine-5- carboxamide
CompoundNameMS121 Ea) Clci N-{[1-(4- chlorophenyl)cyclohex

i %i’@"—[z-@- methoxypiperidin-1- y1)-2- oxoethyllimidaROf1}B2667/624396
a]pyridine-5- carboxamide N-f[4-(4- chlorop henyl)tetrahydr o-2H-pyran-4-
yl -{25-[3- (dimethylamino)piianis38.36 1.08 din-1MA-2-Rr  ICs

oxoethyl}limidazs[1,2-

G13

914

815

'a

N\ NéN

\
916 N\/%

Clchiral
N
CH,
CH,

ethyl (5-{[2-(4-
chiorophenyh)-4-
methvipentylicarbamo
yilimidazol1,2-
ajpyridin-2-yhacstate

442.24

ethyl [5-(i[1-(4-
shiorophenylioyelohex
vilmethyllcarbamoyli
midazo[1,2-alpyridin-
2-yliacetate

454.24

N-{[1-(4-
chiorophanyfjevelohex
ylimethyl}-2-[(1H-
tetrazol-5-
vithioymethyllimidazo|
1,2-a]pyridine-5-
carboxamide

482.27

2-{[{(3R)-3-
aminopiperidin-1-
yiimethyl}-N-{2-(4-
chlorophenyl)-4-
methylpentyllimidazol
1,2-alpyridine-5-
carboxarmide

468.33

2-{[5-(2-hydroxyethyt)-
2H-tetrazol-2-
viimethyi}-N-[4-
methyl-2-(4-
methyiphenylpentyji
midazo[1,2-a)pyridine-
b-carboxamide

434.28

238

1.29

1.28

1.27

1.21

1.28



alpyridine-5- carboxamide 3-[5-(111-(4- chlorophenyl)cyclohex
ylimethyl}carbamoypi440.28 1.25 midazo[1,2-a]pyridin- 2-ygpropanoic
¥ ig@ ComfgundNameMSRT 0 [2-({5-1(adamantan-1-
y me?ﬁ%f grbamoyl]im idazo[1,2-a]pyridin-2-450.30 126  FPCT/US2007/624396
yl}methyl)-2H-tetrazol- 5-yl]acetic acid [1- ({5-[(adamantan-1-
yIns&EEBBarbamoyl]im idazo[1,2-a]pylalis-2-450.30 1.25 MS Ry ICs
Byllacetic acid ethyl 2-[5-

N-[2-(4-chiorophenyl)-

4-methyipeniyil-2-{I5-

(2-hydroxyethyl-2H-

tetrazoi-2- 485423 1.28 *

yiimethylHimidazo[1,2-

alpyriding-5-

carboxamide

918

N-f{1-(4-
chiorophenyljcyclohex
ylimethyi}-2-{[5-(2-
hydroxyethyl}-2H-
tetrazol-2-
yijmethyl}imidazol1,2-
ajpyridine-5-
carboxamide

919 |l As6.24 128 -

2-{[5-{2-hydroxvethyl)-
o] 2H-tetrazol-2-
ylimethyl}-N-({1-[4~ :
920 | = N {trifluoromethyl)phenyl 528,27 1.29 *
Jeyelohexylimeihylimi
dazo[1,2-alpyridine-5-
carboxamide

2-{[5-(2-hydroxyethyl)-

2H-tetrazol-2-

yiimethyl}-N-{(1-

pyridin-3- 461.26 1.01 *
vicyclohexylymethytjim
idazof1,2-alpyridine-5-

carboxamide

o / 2-{15-(2-hydroxyethyl)-
2H-tetrazol-2-
SN N yimethyl}-N-{[1-(6-
922 | J methylpyridin-3- 475.27 103 ¢
\ yl)‘cyciohexyijmethyl}i
N % N midazo[1,2-a)pyridine-
N

My 5-carboxamide

239



[(adamantan-1- ylmethyl)carbamoyl]im 438.37 1.32 idazo[1,2-a]pyridin-2-
ylipentanoate ethyl 2-{5- [(adamantan-1- ylmethyOcarbamoyl]im 452.39

“;l?%ﬂiﬁ%gg,z-a]pyridin-z- ylthexanoate ethyl 2-{5- [(adamantan-1-
ylmethyl)c

ylgs-meth&/lhexanoate WO 2008/0

923

925

926

arbamoyl]im 466.40 1.36 idazo[1,2-a]pyridin-2-
66789 Compound

OIpOun

= N/\>w\
U
N
Q)

7 N\
3

N
CH,
o) .
Y85,
o) O
N

Chiral

Chiral

ame

M-[2-{4-chlorophenyl)-
4-methyipentyl}-2-[(2-
methyl-4,5-dihydro-
TH-imidazok1-
yhimethyljimidazol1,2-
alpyriding-5-
carboxamide

teri-butyt (3R)-3-{{{5-
{i2-{4-
chiorophemipenivijea
rbamoyllimidazofi,2-
apyridin-2-
yiacetyljamino}piperid
ine-1-carboxylate

N-[2-(4-
chiorophenylypeniyi]-
2-{2-0x0-2-[(3R)-
piperidin-3-
ylaminojethyl}imidazof
1,2-alpyridine-5-
carboxamide

N-{[4-(4-
chlorophenyljtetrahydr
o-2H-pyran-4-
ylimethyi}-2-{2-oxo-2-
[{3R)-piperidin-3-
ylaminojethyl}imidazof
1,2-alpyridine-5-
carboxamide

tert-butyl {(3R)-1-[(5-
{{2-(4-
chlorophenylipentiyilca
rbamoyllimidazo{1,2-
alpyridin-2-
vhacetylpiperidin-3-
yljcarbamate

240

452 .27

582.34

482.28

510.28

582.34

PCT/US2007/024396
Ry ICy
1.24 *
$1.26 *
1.16 *
1.08 *
1.28



PCT/1JS2007/024396 NameMS RT Ma) ethyl (5-([2-(4- chlorophenyl)-4-
methylpentyljcarbamo 442.24 1.29 yl}limidazo[1,2- a]pyridin-2- yl)acetate
Weth 04 1 (4 chlorophenyl)cyclohex yllmethyl)carbamoyDi454.24 1.28
azo a]pyrldln 2-yllacetate N-{(1-(4- chIorophenyl)cyé’lESW&WOO7"024396
yI]methyI) -2-[(11-1- tetrazol-5-482.27 1.27 yIthlo)methylllmldazo[

1 n 5_ Name MS Rr ICsx
Chiral
teri-butyl {(3R)-1-{{5-
M {{2-{4-chiorophenyl}-4-
/ o methylpentyljcarbamo

978 wilimidazo[1,2- 59636 1.31 "
glpyridin-2-

yhacetyllpiperidin-3-

yllcarbamate

2-{2-[(3R}-3-
aminopipetidin-{-yl}-2-
oxoethyl}-N-[2-(4-
chiorophanylipentyljim
idazol1,2-a]pyridine-5-
carboxamide

529 482.29 1.17 *

ethyl 2-(5-{[2-(4-
chiorophenyi)-4-
methylpentylicarbamo
yiiimidazo[1,2-
ajpyridin-2-yi)-3-
pyridin-2-ylpropanoate

533.26 1.28 *

HC ethyt 2-(5-{]2-(4-
N0 chlorophenyl)-4-

methylpentyi]carbamo

ylimidazof1,2-

ajpyridin-2-yl}-3-

N a phenylpropanoate

931 53296 136  *

c /N\

eifwl 3-(4-
chiorophenyl)-2-{5-{[2-
{4-chlorophenyl)-4-
methylpentylicarbamo  585.25 1.38 *
yhiimidazo[1,2-
alpyridin-2-
Q yhpropanoate

932

241



carboxamide 2-[[(31R)-3- aminopiperidin-1- yllmethyl)-N-[2-(4-
chlorophenyl)-4-468.33 1.21 methylpentyllimidazo[ 1,2-a]pyridine-5-
r mide 2-([5-(2-hydroxyethyl)- 2H-tetrazol-2- yllnethyl)-N14-
‘fnget{%é?ﬁ(fam.% 128 methylphenyl)pentylp
midazo[1,2-a]pyridine5-carboxamide RT Ess, N-[2-(4-chlorophenyl)-

4-
yllmethy1l
chloropheR

934

935

936

937

938

9
pu—

G

@QN o
¢l Z N
\"‘\.

N N
: Cfi\
Ny

ityl]-2-{[5- (2-hydroxyethylj2@Mtetrazol-2-
gazo[1,2- a]pyridine-5- carboxamide N-[[1-(4-

%‘ yglohex thyl)-2-([5t(R2-2Figdtiaxyethyl)-21-1- tetrazol-2-
O - chlorophenvhioyelohex
vilmethyljcarbamaoyl)i .
7 midazo{1,2-alpyridin-  >++28 135
NP 2-yi}-3-
o

phenylpropancate

athyt 3-(4-
chiorophenyl)-2-[5-
{f1-(4-
chiorophanylicyelohex
yiimethyllcarbamoylyi
midazo[1,2-alpyridin-
2-yilpropanoate

3-(4-chlorophenyl)-2-
[5-({[1-(4-
chlorophenylicyclohex
vijmethyilcarbamoyl)i
midazo{1,2-a]pyridin-
2-ypropanoic acid

2-{5-({[1-(4-
chlorophenyilcyclohex
viimethyllcarbamoyl)i
midazo[1,2-alpyridin-
2-yl]-3-
phenylpropanoic acid

2-[5-({[1-{4~
chioraphenylicyclohex
yilmethylicarbamoyi)i
midazo[1,2-alpyridin-
2-yl}-3-pyridin-2-
yipropanoic acid

2-(5-{[2-(4-
chiorophenyf)-4-
methyipentyi]carbamo
yijimidazo[1,2-
ajpyridin-2-yl}-3-
pyridin-2-ylpropanoic
acid

242

PCTISZ007/024396

MS

578.26

550.21

516.25

517.21

461.23

Rr ICq

1.38 *
1.33 *
1.31 *
1.23 *
1.24 "



yllmethyl}imidazo[1,2- a]pyridine-5- carboxamide 2-[[5-(2-hydroxyethyl)-
2H-tetrazol-2- Amethyl}-N-([144- (trifluoromethyl)phenyl 528,27 1.29
I clohexl//l methypimi dazo[1,2-alpyridine-5- carboxamide

v@{f@‘-}fﬁ’ﬁy oxyethyl)- 2H-tetrazol-2- yllmethyl)-N-[(1- PCT/US2007/024396
pyridin-3-461.261.01 ylcyclohexyl)methyllim idazo[1,2-a]pyridine-5-
caﬁg&?&%@le 2-{(5-(2-hydroxyethyl)- Z#¢etrazol-2- ylimeth$E N-{[Ra(6- 1Cso
methylpyr din-3-475.27 1.03 yOcyclohexygmethylp
midazaft;2*glpyridine5-cgrboxamide, agaghSRI- no

N42-( rQpheny@r 4 aylpentydtid(Penmipihyl-4,5-dihydro-
H-infldaZol-1-452]27 1.24=gmethyllimfdarsiLigcarbamo .
93¢l " _ ° p . y i dazo{%,@z— 504.26  1.31
a AN ajpyridin-2-yl}-3-
R =y phenvpropanoic acid

3-{4-chlorophenyl)-2-

(8-{[2-(4-

chlorophenyl)-4-

methylpentylicarbamo  538.20 1.34 ’
yilimidazoli,2-

alpyridin-2-

viioropancic acid

3-{5-[({1-[4-
{triftucromethyliphenyl
Jeyclohexylimethylicar
bamoyllimidazol1,2-
alpyridin-2-
yiipropanoeic acid

941 47425 1.25 *

N-[2-{4-chlorophenyl)-

4-methyipentyll-2-

{{{3R)-3-

hydroxypyrrolidin-1- 45528 1.24 *
ylimethyllimidazo{1,2-

alpyridine-5-

carboxamide

642 / . )
L

OH
cl
0
N N-[2-(4-chiorophenyi)-
I N 4-methyipentyl]-2-{[(2-
943 1 CH, hyd;roxyethyi)(methyl} .
| / ’ amingjmethyllimidazo| 44328 1.23
N CHy Ch, 1,2-a]pyriding-5-
N carboxarnide
\,/\OH

243



a]pyridine-5- carboxamide Chiral tert-butyl (3R)-3-{[(5- ([2-(4-
chlorophenyl)pentyl]ca rbamoyl]imidazo[1,2-582.34 1.29 a]pyridin-2-

eacet)/l'aminolpipend me-1-carboxylate N-[2-(4- chlorophenyl)pentyl]-
-(%Q?ﬁ( -(2"58['{3R)- piperidin-3- ylamino]ethyl)imidazo[ 1 ,2-a]pyfidinezs7/024396

carboxamide Chiral N-([4-(4- chlorophenyl)tetrahydr o-2H-pyran-4-
yl]feiRgBng {2-oxo0-2- [(3R)-piperidini¥amggaminolethyl)imidazs[

QH

CH, Chiral

NH,
Chiral
0 N
! P
947 é \ N
SN
N N
Q
NH,
Chiral
O N e
| P
948 é\ N oM,
W
N N
0
NH,

ethyl 4-{5-
(adamantan-1-
yimethyhcarbamoyl)im
idazol1,2-alpyridin-2-
Witetrahydro-2-
pyran-4-carboxylate

4-{5-{(adarnantan-1-
yimethyl)carbamowvilim
idazol1.2-alpyridin-2-
vilietrahydro-2H-
pyran-4-carboxylic
acid

2-{2-[(3R)-3-
aminopiperidin-1-yl}-2-
oxoethyl}-N-{4-methyi-
2-pyridin-3-
yipentyl}imidazo[1,2-
alpyridine-5-
carboxarnide

2-{2-[{3R}-3-
aminopiperidin-1-yl]-2-
oxoethyl}-N-[(1-
pyridin-3-
yicyclohexylymethyljim
idazo[1,2-alpyridine-5-
carboxamide

2-{2-[(3R)-3-
aminopiperidin-i-yi]-2-
oxosthyl}-N-{[1-(6-
methylpyridin-3-
yljcyclohexyllmethyl}i
midazo[1,2-alpyridine-
S-carboxamide

244

fhide Chiral tert-butyl {(3R)-1-[(5-

466.32

438,20

463.32

475,32

489.34

Rr

1.28

1.24

0.84

0.84

0.93



{[2-(4- chlorophenyl)pentyl]ca rbamoyllimidazo[1,2-582.34 1.28

a]pyridin-2- yOacetyppiperidin-3- N<CH,yl}carbamate ( CH, CH,
CompoundNameMSRT ICSO CH, chlorophenyl)-4-
et B@'ﬁﬁ?llcarbamo yllimidazo[1,2- a]pyridin-211)-3- pheniiprdisaaiez4396

acid

Compound Name MS Ry Iy
[5-({[1-{4-
chioropheanylicyclohex

vilmethyilcarbamoylii 42621 1.23 ®
midazo[1,2-alpyridin-
2-yllacetic acid

Chirat

tert-butyt (3R)-3-({[5-
{{f1-(4-
methoxyphenylicycloh
exyllmethyllcarbamowl
Jimidazof1,2-alpyridin-
2-
yilacetyl}amino)pyrrofi
dine-1-carboxyiate

820.36 1.28 *

H,C CH,

Chiral

CH, .
N-[2-(4-
o. N chiorophenyl}pentyl}-
2-{2-ox0-2-[(3R)-
951 pyrrolidin-3- 468.25 117 *
= Nw Cl Y
SN
N
o)

viaminclethyliimidazol
N 1,2-alpyriding-5-
%, ~ carhoxamide

N
Chiral

N-{I1-(4-

methaxyphenyl)cycloh

exylimethyl}-2-{2-oxo- _
2-{(3R}-pyrrolidin-3- 480.32  1.16 *
ylaminojethyBirmidazo|

1,2-alpyridine-5-

carboxarnide

4-{5-{(adamantan-1-
yimethyljcarbamoyl]im
idazol1,2-ajpyridin-2-  436.32 1.25
vijcyclohexanecarbox

yiic acid

HO

245



504.26 1.31 3-(4-chlorophenyl)-2- (5-([2-(4- chlorophenyl)-4-
methylpentyljcarbamo 538.20 1.34 yl)imidazo[1,2- a[pyridin-2-
anoic acid 3-(5-[([1-[4- (trifluoromethyl)phenyl

S

Viitnethyl)car bamoyipmidazo[1,2- a]pyridin-2- y1}pPSFAHERS Hesdsoe

N42-(4-chloropheny1)- 4-methylpentyl]-2- (R3R)-3-
hy

935

956

857

958

&

7 N\

- 082

7N

7 N\

7N

A olidin-1-455.28 1.24 ylpn

imidazo[1 2- a)pi#itine-B: 1Csx
Z=chlorophenyl)- 4-methylpenty1]-2-{[(2-

cis-4-{5-I{adamantian-
yimethyljcarbamoyllim
idazol1,2-a]pyridin-2-
vijoyclohexanecarbox
ylic acid

2-{2-[(3-
carbamoyiphenyllamin
of-2-oxoethyl}l-N-
{(cycloheptytmethy])imi
dazo[1,2-ajpyridine-5-
carboxamide

N-{cycloheptylmethyl)-
2-{2-({3-[2-
(methylamino)-2-
oxoethylphenyllamino

oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

N-(cycicheptylmethyl)-
2-(2-{[4-
(methylcarbamovi)phe
nyllamino}-2-
oxoethyl)imidazof1,2-
ajpyridine-5-
carboxamide

2-(2+{[3-(2-amino-2-
oxosthoxyjphenyilami
no}-2-oxoethyl)-N-
{cyctoheptyimethyl)imi
dazo[1,2-ajpyridine-5-
carboxamide

246

,2-a]pyridine-5-

436.31

448.25

476.28

462.27

478.26

126
tig ¢
1.19

12 -
119 -



NameMSRT Ic22 ethyl 445- Radamantan-1- ylmethyl)carbamoyflim
idazo[1,2-a]pyridin-2- yhtetrahydro-2Hpyran-4-carboxylate

el

PCTIIS20G7/024396

aminopiperidin-1-y1]-2- oxoethyl)-N-(4-methyl2-pyridin-3-
mide 2-(2-[(3R)M2

yl

aminopiperidin-1-y1]- og&gg
idazo[1,2-atpyidine-5-/car
oxoethyl)-

960

961

962

963

dazo[1,2- a]pyridine-5- ¢
thyll-N-[(1- pyridin-3- ylcyclohexyl)methyllim
xamide 2-(2-[(3R)-3- aminopiperidin-1-y1]-2-
(6- meXqylpyridin-3- 4@@%@6@%’3}?

midazo[;2-a}gyridined-carboxamide’

Chiral

Chirat

)
Y N,
¢ Q

Chiral

xoethoxyjphenyijami
nop-2-oxosthyl)-N-
{cycloheptyimathyl)imi
dazojl, 2-ajpyridine-5-
carboxamide

N-[2-(4-chiotophenyl)-
4-methyipeniyl]-2-{2-
oxo-2-[(3R)-pyrrolidin-
3.

viaminolethyl}imidazo[
1,2-alpyridine-5-
carboxamide

N-{{1-{4~
chiorophenyljeyciohex
yiimethyi}-2-{2-oxo-2-
[(3R)-pyrrolidin-3-
vlaminolethytlimidazo]
1.2-alpyridine-5-
carboxarnide

N-{[1-{&-miethylpyridin-

yleyclohexylimethyi}-
2-{2-ox0-2-[(3R})-
pyrrolidin-3-
yiaminolethyllimidazo{
1.2-ajpyriding-5-
carboxamide

{5-[({1-[4-
{trifluoromethyljphenyl
Jeyclohexylimethyl)car
bamoyljimidazof1,2-
alpyridin-2-yllacetic
acid

247

478.28

482.25

494.31

238.23

480.18

adamantan 1- yimethypcarbamoyl]im idazo[1,2-a]pyridin-2-
aﬁ'ﬂ?&?o -2Hpyran-4-carboxylic acid 2-(2-[(3R)-3-

Ry

lohexyllmethyIP

1.18

0.86

1.25



Name M.IC 436.31 125 954 cis-4-{5-[(adamantanl- yI
methyl)carbamoyl]im idazo[1,2-a]pyridin-2- yl)cyclohexanecarbox ylic acid
oylphenyl)amin o]-2-oxoethyl)-N(cycloheptylmethypimi
“E%?Z@gf%%%yridine-a carboxamide N-(cycloheptylmethyl)- Igyc%fg;s('z{gj[@g@s%
C (methylamino)-2- oxoethyl]phenyl)amino )-2- oxoethyllimidazo[1,2-
a] ‘5. carboxamide Name MS Ry Gy

(5-{[2-{4-
chiorophenyl)-4-
methylpentyljecarbamo
yi}imidazal1,2-
ajpyridin-2-vllacetic
agid

964 41497 1.24 *

[5-{{4-methyl-2-[4-

{trifluoromethyl)pheny
Ipentylicarbamovl)imid 448,16 1.25 *
azof1,2-alpyridin-2-

yllacetic acid

965

{5-l(2-
phenylnonyljcarbamoy
llimidazolt,2-alpyridin-
2-yllacetic acid

966 422.27 1.3 *
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/ICH3 N-(cycloheptylmethyl)- 2-(2-114- (methylcarbamoyOphe
nyllJamino}-2- oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide
2-(2-%%?- 2-am ino-2- oxoethoxy)phenyllami ONH2no)-2-oxoethyl)-N-

"ng?éi E5tifmethyl)imi dazo[1,2-a]pyridine-5- carboxamide Wf3/US2007/024396
2008/066789 Compound PCT/US2007/024396
NaFIBRERT 2-(24[4-(2-amino-2- oxoligsxy)phenyliami  MS R ICg

41 (cycloheptylmethyl)imi ciazo[1 ,2-a]pyridine-5-

2K4-chlo rophenyl)- 4-m ethylpentyl]-2-{2-

dyrrotidi n3- ylam inolethyllimidazol[ 1,2-alpyridine-5-

3492,311.13 ylamincjethydbienitiazo[

methyipentyticarbamo
N, yilimidazol1,2- 582.37 125 *
O ajpyridin-2-
N vhacetylaminolpyrrol
>:-:o dine-1-carboxylate
O
CH,
MG OH
Chiral
0 N ~
l tert-butyl (3R)-3-({[5-
p ay {{[1-(4-
N/\>—} ] , chlorophenylicyclchex
B A N ylimethyi}carbamoyl)i N
N ’-O midazof1,2-ajpyrigin- 0056 124
2.
N

yi]acetyi}amino)pyrro[i
dine-1-carboxylate

4-{5-{[2-(4~

chiorophenyl)-4-

methylpentyljcarbamo

A yikmidazof1,2- 482.28 1.22 *
alpyridin-2-

whicyclohexanecarbox

ylic acid

OH

2-{2-[(2-adamantan-1-
yiethylamino}-2-

“ N
970 2N oxoethyl}-N-
S %\ cyclohexylimidazol1,2- 46332 1.32
N apyriding-5-

0 carboxarmide

249



1,2-a]pyridine-5- carboxamide N-{[I -(6-methylpyrid in-3-
Acyclohexylynethyl}- 2-{2-o0x0-2-[(3R)- pyrrolid in-3- ylaminoiethyl}imidazof
oziﬁéﬁf}é@%’ié‘e'& carboxamide {54({144- (trifluoromethyl)phenyl

S IoREd i methyl)car bamoyllimidazo[1,2- a]pyridin-2-yllac@K& Ao 7/024396
CompoundNameMSRT 0 (5-{[2-(4- chlorophenyl)-4-

metSTpERe [carbamo Aimidazo[1,2- ¥pSridin-2-yOacelic dd8l 41817 1Cqy
1.24 [5-({ hy1-244- (Irifluoromethyl)phenyl
2-{2-{(adamantan-1-
yimethyljamino}-2-
oxoethyl}-N-

971 *
(cyclohexyimethyljimig 75533 1.32
azo[1,2-alpyridine-5-
carboxamide
2-{2-[{adamantan-1-
yimethylamino]-2-

972 oxoethyl}-N-(2- .
phenylethyljimidazot, /130 1.29

& 2-a)pyridine-5-
ZN N carboxamide
Ry )
2-{2-[{adamantan-1-
yimethyl)amino]-2-
973 O oxoethyl}-N- .
2 /\@ cyclohexylimidazoft,2- 449.31  1.29
N alpyridine-5-
@ b carboxamide
XY
: o
2-(2-{[2-(4-
chiorophenyl)-4-
methylpentyllamino)-
Oy N
o 0, o 2-oxoethyl}-N- 508.28 1.34
& {cyclohexylmethyl)imid
7NN N azo[1,2-a]pyriding-5-
N O, carboxamide
2-(2-{[2-(4-
chiorophenyl)-4-
methylpentyllamino}-
0
o7 " 2-oxoethyl)-N- 495.28 1.32 *

' cyclohexylimidazolt,2-
e N/\>_>~ \ L ajpyridine-5-
PN CH, carboxamide

2560



Jpentyl}carbamoypimid 448.19 1.25 azo[1,2-a]pyridin-2- yliacetic acid

(5-[(2- phenylnonyl)carbamoy 422 27 l]limidazo[1,2-a]pyridin- 2-ylJacetic
“%;i%géll\ég)§008/066789PCT/U82007/024396 CompoundNameM§RT Lc'?

tert-bu yF -%[(5-{[2-(4- chlorophenyl)-4- methylpentyl]carbarFlgT"‘{’S%W“2 396

llimidazo[1,2- ajpyridin-2- yl)acetyl]amino}pyrroll Odine-1-carboxylate 0
%@'@ﬁ@g jpyridin-2- yl)acetyllamino}py ine-1-garboxylate o

2-(2-{[2-(4-
chiorophenyl)-4-
methylpentyllaming}-
976 o 2-onoethiylj-N-(2- 517.26 1.3

phenylethyl)imidazo[1,
2-alpyridine-5-

= carboxamide

W

G N

2-{2-[(2-adamantan-1-
ylethyllaming}-2-

) N oxoethyll-N- )
SN Y (cyclohexylmethyljimia 47736 1.35
N azo[t,2-ajpyridine-5-

O carboxamide

2-[2-({[1-(4-

chiorophenyljcyclohex

yl]methyllaming)-2- ]
oxoethyil-N- 521.29 1.34 *
{cyclohexylmethyllimid

azo{1,2-a]pyridine-5-

carboxamide

2-2-({n-{4-

chlorophenylicycichex

yiimethyllamino}-2-

oxoethyll-N-(2- 528.26 1.31 *
phenytathyl)imidazo[1, '

2-alpyriding-5-

carboxamide

2-2-({[1-(4-

chlorophenylicyclohex

ylimethyllamino)-2-

oxoethyl}-M- 507.27  1.32 *

' cycichexylimidazo[1,2-
v T alpyridine-5-
s s carboxamide

251




Chiral tert-butyl (3R)-3-({[5- ({[1-(4- chlorophenyl)cyclohex
ylJmethylicarbamoyOi m idazo[1 ,2-a]pyridin2- yllacetyl)amino)pyrroll
e-1-carboxylate 4-(5-{{2-(4- CH3chlorophenyl)-4-

Wi

me

Ty

rbox ylic acid 2-{2-[(2-adamantan-1- ylethyl)amino)-2-

OX

T 1C5c, 97
2

463.33 1.

’

a N

o81

983

984

985

~

/

cyclohexylimidazo[1,2- a]¥¢#8line-5- carboxamité NafeM3I&;,
-(2-((adamantan-1- ylmethypamino]-2- oxoethyl)-N-

“tT

N-(cyclohexylmathyi)-
2-{2-0x0-2-[({1-{4-
{trifluoromethyl}phenyl
Jcyclohexyiimethwham
inojethyl}imidazo{t 2~
alpyriding-5-
carboxamide

2-{2-oxo-2-{{{1-{4-
{trifuoromethylipheny
ieyclohexylimethyl)am
inolethyi}-N-(2-
phenylethylimidazo[1,
Z-glpyridine-5-
carboxamide

N-cyclohexyl-2-{2-oxo-
2-[({1-}4-
{trifluoromethyl)pheny
leyclohexylimethyllam
inolethyllimidazol1,2-
alpyridine-5-
carboxamide

N-cyclohexyl-2-[2-{{4-
methyl-2-[4-
(triflucromethylinhenyl
Ipentyilamino}-2-
oxoethyllimidazo[1,2-
alpyridine-5-
carboxamide

{[5-{4-methyl-2-[4-
{trifluoromethyl)phenyl
Ipentyllcarbamoybimid
azoft,2-alpyridin-2-
yllmethyiimalonic acid

252

85b.32

563.28

541.31

529.30

506.25

ggﬁfﬁ]carbamo 969CH,idazo[1,2- a]pyridin-2- yl)cycloffekAfdd 024396

1.35

1.32

1.33

1.32

1.2



(cyclohexylmethyl)imid azo[1,2-a]pyridine-5- carboxamide
2-{2-[(adamantan-1- yimethyl)amino]-2- oxoethyl}-N-(2-
{Q %|0th¥|zlmlda20[l, 2-a]pyridine-5- carboxamide 2-{2-[(adamantan-1-

AV Amino]-2- oxoethy1}-Ncyclohexylimidazo[1,2- a]pyFfciHesan 7/024396
carboxamide 2-(2-1[2-(4- chlorophenyl)-4- methylpentyllamino}-
2- -N-509.29 1.34 H3(cycloh%é§¥methypimid MS R ICy
azo[1,2-a]pyridine-5- CH,carboxamide 2-(24[2-(4- chlorophenyl)-4-

O }- 2-oxoethyl)-N-43E?(‘§:a§w %é’}%r% 124

988

989

%90

= Nv‘f‘l

\ ""--

= N/\>__>“N¢ oA
\ e

M

L>Q .

Chiral

Ghiral

(trifiuoromethyl)phenyt
Ipentylicarbamoyi)imid
azo[1,.2-alpyridin-2-
ylipropanoic acid

2-{2-[(3-hydroxy-2,2-
dimethylpropyljamino]
~2-pxoethvii-N-1(1-
maorpholin-4-
vicyclohexyhimethyllim
idazo['t,2-a]pyridine-5-
carboxamide

2-(2-{]1-
{hydroxymestiwl)cyclop
entyllamino}-2-
oxoethyl)-MN-[(1-
rnorpholin-4-
yicyclohaxyl)methyl]im
idazof1,2-a]pyridine-5-
carboxamide

2-(2-{[(1R,2R}-2-
hydroxycyciopentylla
mino}-2-oxoethyl}-N-
{{1-morpholin-4-
ylcyclohexylymethyilira
idazo[1,2-a]pyridine-5-
carboxamide

2-(2-{[(18)-1-
carbamoyl-2-
methylpropyllaminc}-
2-axoethyl}-N-[(1-
morpholin-4-
vicyclohexytymethyllim
idazo[1,2-ajpyridine-5-
carboxamide

253

462.25

486.31

488.30

484.30

489.30

1.2

0.96

1.01

0.62

0.8



cyclohexylimidazop,2- alpyridine-5- carboxamide Compound NameMS
2-(2-{[2-(4- chloropheny1)-4- methylpentyllamino)- 2-oxoethyl)-N-(2-51726
‘%iﬁoé Iethyl)lmldazo[l 2-a]pyridine-5- carboxamide
F amantan 1- ylethyl)amino]-2- PCT/US2007/024396
oxgeth I) N(cyclohexylmethyblmld azo[1,2-a)pyridine-5- carboxamide

247% dchlo rophenyl)cyclo hex yﬁﬁ%hyl)ammo) 2- MS Ry ICy
oxdﬁh/ clohexylmethybimid azg 82% |pyridine-5- carboxamide
hydroxyoycichexylime
thyilamino}-2-

oxoethyl)-N-{1-

G
991 5 morpholin-4- 512.32 1.05
N/ < > vicyelohexylimethyllim
=N idazolt,2-ajpyridine-5-
P carboxamide

Chiral
o/\
K/N 2-{2-[(2R)-2-
(hydroxyrmethylpyrroli

din-1-ylj-2-oxoethyl}-

9oz Oy . N-{(i-morpholin-4 48430 0.8
NO vicyclohexylymethyllim
2N A ‘ idazof1,2-a]pyriding-5-
2, A 3

carboxamide

N o
OH

o/\j ‘

L\/N | 2-{2-[ethyl(2-
hydroxyethyllaminol-
2-oxoethyi}-N-{{1-

993 0. N OH momholin-4- 47228 0.75
o /—/ ylcyelohexyljmethyljim

idazo{1,2-a]pyridine-5-
carboxamide

3-{5-[(adamanian-1-

vimethybcarbameyllim
idazo[1,2-ajpyridin-2- 47225 1.29 *
yi}-4-phenylbutanoic :

acid -

| x N/% rel-(1R,28)-2-{5-
N [{adamantan-1-

995 \ / ylmethyi)carbampyi}im

idazo{1,2-ajpyridin-2-
viicyelohexanecarbox
ylic acid

504

43625 1.28 ”

254



2-[2-(([1 -(4- chlorophenyl)cyclohex yljmethyllamino)-2-
oxoethyli-N-(2-529.26 1.31 phenylethyl)imidazo[1, 2-a]pyridine-5-
e 2-[2-(([1-(4- chlorophenyl)cyclo hex yam ethyl)am in0)-2-
“g(goet% %07 27 1.32 cyclohexyli midazo[1,2- a]pyridine-5- PE iitfao
oundNameMSET ico N-(cyclohexylmethyl)- 2-{2-oxo- 24({144-
hcﬁn;%%%th y)pheny! Icyclohexylim&#fHam 555.32 1.35M5 ~ Rr  ICy

|noIethyII|m|d o[l 2 ridine-5-
athyl rel-(1R 28)-2-(5-

[{adamantan-1-
yimathylicarbamowilim
idazol1,2-alpyridir-2-
ylicyclohexanecarbox
ylate

996 464.27  1.32 *

3-{5-{{4-methyl-2-(4-
methylphenylpenivijc
arbamovilimidazo]1,2- 40822 1.24
alpyridin-2-

yhpropanoic acid

3-{5-({[1-(4-

methoxyphenyljcycloh
exyllmethyijcarbamoyl  436.21  1.21 *
Jyimidazo[1,2-a]pyridin-

2-yllpropanocic acid

N-(adamantan-1-
yimethyl}-2-{{{1-(3-
{{tert-
butyl(dimethylisilvljoxy
1propyl)-1H-pyrazol-3-
yllaminoimethyl)imida
zo[1,2-alpyridine-5-
CHy s carboxamide

999 577.34 1.38 *

CH,

| N-(adamantan-1-
N yimethyl)-2-({[1-{3-
\ hydroxypropyi)-1H-
N pyrazol-3- 463.27 1.21 *
yilaminoymethylimida

zo[1,2-a]pyridine-5-
—N carboxamide
\ OH
\ NW

255
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carboxamide 2-{2-0x0-24({1-[4- (trifluoromethyl)phenyl
]JcyclohexylimethyDam ino]ethyl}-N-(2-563.261.32 phenylethyl)imidazol[1,

%: ]I;(lp g}gS carboxamide N-cyclohexyl-2-{2-ox02-[({144-
(trifluoromethyl)phenyl Jcyclohexylimethyl)am 541.311.33  PCT/US2007/024396
inolethylymidazo[1,2- a]pyridine-5- carboxamide N-cyclohexy1-2-[2-({4-

m - (trifluoromethyl)phenyl %@ﬁiyl)amino)-Z-SZQ.@éﬁl.SZEI s

oxoethyllinjidazo[1,2- alpyridine-5- carboxamide

N ethyl 2-{5-
[(adamantan-1-
yimethvhcarbamow]im
idazof1,2-a]pyridin-2-

o yiz-3-

CH cyclopropyipropanoaie

45026 1.32 *

- N 2-{5-{{adamantan-1-
vimethycarbamoylim
1600 idazofl, 2-alpyridin-2-
, yiy-3-
G cyclopropyipropanoic
acid

42231 1.28 *

3-{5-[(adamantan-1-

vimethylycarbamoyllim -
dazolt,2-alpyridin-2- 472.28 1.28 *
yi}-2-benzylpropanocic

acid

2-benzyl-3-{5-[{4-
methyl-2-
phenylpentyljcarbamo
vilirnidazol1,2-
alpyridin-2-
ylipropanoic acid

484,20 1.28 *

2-penzyl-3-{5-{[4-
methyl-2-{4-
methyiphenyl)pentylic

0 N O
1003 | .
7NN o arbamoyfjimidazofi,2- 49832 1.3
R alpyridin-2-
o yhipropanoic acid
OH

256




([5-({4-methy1-244- (trifluoromethyl)phenyl Jpentyl)carbamoyl)imid
506.251.2 azo[1 2-a]pyridin-2- ylimethyl}malonic acid WO 2008/066789
wom 89%97%9Chiral 2-(2-{[(1R,2R)-2- hydroxycyclopentyl]a
mino)-2-0xoethyl)-N[(1 -morpholin-4- ylcyclohexyl)methylpm? < T/US207/624356
idazo[1,2-a]pyridine-5- carboxamide 2-(2-{[(1S)-1 - carbamoy1-2-
m&ﬁ??&*@ﬁyl]%mino)- 2-oxoethyl)-N-F¥horpholin-4- MS R Ky
ylcyclohexyl)methyl]im idazo[1,2-a]pyridine-5- carboxamide
PCT/US20077024396 NameMSRT icQ 2-(2-{[(1- hydroxycyclohexyl)me
i - oxaethyl)-N-[(1- morpm% ghohexyl)methyl]im
_ 2-5- carboxamide ehif2s her@yeiroxymethyl)pyrroli
2-oxoethyl)¥ N-[(1-morpholiratrogltiyiterexg) metbyim 129 =
apy¥Xdine-5- carboxamide %ﬁﬂg’@tﬁ | (2- hydroxyethyl)amin*
2-oxoethyllN-f(1- worpholin-4- yIcch & ?B eﬁﬁlgl]im
idazo[1,2-a]pykding-5¥carboxamide 3-(5-[(ada mantan-1-

2-benzyl-3-(5-{[2-(4-
chlorophenyl)-4-

P methylpentvllcarbamo R
1067 =~y 3 yi}imidazo[] 2- 518268 1.3
SN alpyridin-2-
o ylipropanoic acid

GH

2-benzyl-3-[5-{{4-
methyl-2-[4-
{trifiuoromethyl)phenyl
Ipentyljcarbamoyl}imid
azoft,2-alpyridin-2-
yllpropanoic acid

1008 562.2¢ 13 - *

o
ethyl 2-[5-({{1-{4-
chiorophenyl)ocyclohex
ylimethyljcarbamoytli .
\ / midazol[1,2-a]pyridin- 508.25 1.33
N 0 2-yi}-3-
C cyclopropylpropanocate
Wk |
!
o]
2-[5-{{[1-(4-
R N chiorophenyi)cyciohex
| b yiimethyljcarbamowl)i
101C 1 midazo[1,2-alpyridin-  4B0.23  1.29 "
7 . 2-yl}-3-
cyclopropylpropanoic
o acid

257



idazo[1,2-a]pyridin-2-472.25 129 yl)-4-phenylbutanoic acid

rel-(1R,2S)-2-{5- [(adamantan-1- ylmethyl)carbamoyijim

idazoLl,Z-a yridin-2- yl)cyclohexanecarbox ylic acid 436.25 1.28 OH 999

weH’

M6@H, CH2CH., N-(adamantan-1- ylmethyl)-2-(([1-(3P{&¥S2007/024396

butyl(dimethyl)silyl]Joxy )propyl1)-1H-pyrazol-3- yllamino}methyhimida
zoé@&%ﬁ%@idine-& carboxamide 5772844 39 100C

O N~ E\
s
1011z cH
i \ 3
T \"“N
o
OH

OH

0 N
CH
101 =~y o773
A\
N \N
O
OH
fs) N
1015
F
NS
F—H//
F N =

2-benzyt-3-5-({[1-(4-
methylphenyljcyciche
xylimethylcarbamoyli
midazo[1,2-ajpyridin-
2-yllpropanoic acid

2-benzyl-3-[5-({[1-{4-

fluorophenylicyclohex
yiimethyllcarbamoyli
midazo[1,2-a]pyridin-

2-yliipropanoic acid

2-benzyl-3-{5-({[1-(4-
chiorophenyllcyclohex
yiimethyllcarbamoyl)i
midazo{1,2-a]pyridin-
2-ylipropanoic acid

2-benzyl-3-[5-{{{1-(4-
methoxyphenyljcycioh
axylimethylicarbamoyi
Jimidazof1,2-a]pyridin-
2-yllpropanoic acid

N-{adamantan-1i-
yimethyf)-2-
(triflucromethy))imidaz
o[1,2-ajpyridine-5-
carboxamide

258

MS R [Cs
51028 131 ¢
514.27 1.28 ¥
530.24 13  *
526.20 128  *
378.16 141 *



N-(adamantan-1- ylmethyl)-2-({[1-(3- hydroxypropyl)-1Hpyrazol-3-

yljamino)methyl)imida zo[1,2-a]pyridine-5- carboxamide 463.27 1.21

CompoundNameMSRT IC5,2 0 ethyl 2-{5-
WL HARLHTEN-lyimethyl)carbamoyl]im idazo[1,2-a]pyridin-2- YLERIS2607/624396
cyclopropylpropanoate 2-{5-[(adamantan-1- ylmethyl)carbamoyl]im
id&zsteepnd|pyridin-2- Y11-3- cycloprdfpropanoic acid MS

3-{5-Radamantan-1<W

nfé&thyl)carbamoyllim

idazo[1,2- a]pyr|d|n2 291.29 yI)-2- ﬁ@gﬁgl@ropanmc acid

2-benzy1-3-{5-[(#
joRIPyridin-2-0g N

E
;—H/N\
T

£ON

1617

1018

1019 Ox N

102C Oy M

hept-2-yiimethyl}-2-
{irifivoromethyllimidaz
ol1,2-a]pyridine-5-
carboxarnide

N-(2-adamanian-1-
ylathyl)-2-
{iriflucromethylimidaz
o[1,2-alpyridine-5-
carboxamide

2-{trifluoromethwl)-N-
{{1-[4-
{trifiuoromethyl)pheny
leyclohexylimethyilimi
dazo{1,2-a]pyridine-5-
carboxamide

N-[{1-pyridin-3-
yicyclohexylimethyl]-
28

{trifluoromethylimidaz
o[t ,2-alpyridine-5-
carboxamide

N-{f1-{4-
chlorophenyllcyclohex
ylimethyl}-2-
{triflucromethyllimidaz
ol1,2-alpyridine-5-
carboxamide

259

366.18

392,18

470,13

403.16

438,11

Ry

L dgthyl-2- phenylpamtmysashasmorylimidazol1,2-

1.41

1.45

1.4

1.16

1.41

Ks



yl)propanoic acid 2-benzy1-3-(5-{[4- methy1-2-(4- methylphenyl)penlylic
arbamoyllimidazo[1 2- a]pyridin-2- yppropanoic acid
CompoundNameMSRT Ig_50 CH, 2-benzyl-3-(5-([2-(4-

WEhPEPBIRETYI) pentyl]ca rbamoyl)imidazo[1,2-504.25 1.29 a]BEitsa07/024396
yl)propanoic acid 2-benzy1-3-(5-([2-(4- chloropheny1)-4-
mé&enssidyl|carbamo yllimidazo[1,2Nalgyridin-2- Apropandig aci®s  ICs
2-benzy1-345-([4- ﬁ1ethy1-2-[4- (trifluoromethyl)phenyl
Jpentylicarbamoypitid azo[1,2-a]pyridin-2- yl]propanoic acid

4 N-[2-{4-chiorophenyl)-
4-methylpentyll-2-
1021 O, {trifluoromethyllimidaz  424.12  1.41 *
G N of1,2-ajpyridine-5-
carboxamide

N-{4-methyl-2-(4-
methylphenyl)pentyl]-
2

1022 40417  1.41

{trifluoromethyl)imidaz
O N of1,2-alpyridine-5-
carboxamide

N-[2-{4-
chlorophenyl)propyt]-
2-

1023 CH, 382.09 1.34

{trifluoromethyllirmidaz
of1,2-alpyridine-5-
carboxamide

N-[2-(4-
chiorophenyl)pentyil-
2-

1024 CH, 41011 1.38

{irifiuoromethyl)imidaz
of1,2-alpyridine-5-
carboxamide

260



ethyl 2-[5-([[1-(4- chlorophenyl)cyclohex yllrnethyOcarbamoyly

midazo[1,2-a]pyridin2-y1j-3- cyclopropylpropanoate 2-[5-({[1-(4-

cgloro;)hen lcyclohex ylimethylicarbamoyDi midazo[1,2-a]pyridin-480.23
W.f@of-%f-?gcyclopropylpropanoic acid CompoundName  FPCT/US2007/624396

2-benzy1-345-({[1 -(4- methylphenyl)cyclohe xyllmethyl)carbamoypi

516284134 midaza[1,2-a]pyridin- 2- panoic acid M8 Ry ICy

2-benzy1-3-[5-(([1-(4- fluorophenyl)cyclohex ylimethyllcarbamoyl)i514.27
1.28 midazol[1,2-al yljfdin- 2-yl]propanoic acid
5

I

1025

102¢

1027 Oy, N

1028 Oy N

1029 ?

MN-{d-methyl-2-[4-
{trifiuoromethyliphenyl
Ipentyl}-2-
{trifiuorometind)imidaz
o[1,2-alpyriding-5-
carboxarnide

Nef{1-{4-
methoxyphenyl)eycloh
exylimethyl}-2-
{trifluoromethyl)imidaz
o[1,2-ajpyridine-5-
carboxamide

N-{[4-(4-
chlorophenyijtetrahydr
o-2H-pyran-4-
ylimethyi}-2-
{triftuoromethyl)imidaz
of1,2-a]pyriding-5-
carboxamide

N-{[1-(6~-methylpyridin-
3a

yhicyciohexyiimethyl}-
{triftuoromethyl)imidaz
o[1,2-a]pyridine-5-
carboxarnide

M-(4-methyl-2-pyridin-
3-ylpentyi)-2-
{triffuoromethyl)imidaz
o[1.2-alpyridine-5-
carboxamide

261

458.13

432.16

438,09

41717

381.18

14 *

1.38 *

1.3



2-benzy1-3-(5-(1[1-(4- chlorophenyl)cyclohex
ylJmethyl)carbamoyl)i530.241.3 midazo[1,2-a]pyridin- 2-yl]propanoic acid
2- benzg/l -315-(([1-(4- methoxyphenyl)cycloh exyllmethyl}carbamoyl

P04638 Yimidazo[1,2-a)pyridin- 2-ylJpropanoic acid N-(aB&kHHe424396
ylmethyl) -2- (trifluoromethyl)imidaz 378 161.41 o[1,2- a]pyrldlne -5-
ca e Compound Name Rr Gy

N-{2-(d-chlorophenyl)-
2-piperidin-{-yiethyl}-
G

1036 45113 1.18 B

{rifluoromethyljimidaz
of 1 2-ajpyridine-5-
carboxamide

MN-{d-mathyi-2-

- phenyipentyi}-2-
{tritluoromethyl)imidaz 38017 1.38
of1,2-ajpyriding-5-
carboxamide

. Ci
Q
Y N 2-acetyl-N-{2-(4- o
! L chlorophenyl)-4-
1032 \ CH, methylpentyllimidazo[ 39819 1.27  *
Y/ 1,2-alpyridine-5-

3 carboxamide

1031

Ct

Ty N 2-(1-azetidin-1-
ylethyl)-N-[2-(4-
a chiorophenyi}-4-
& methylpentytlimidazof
", 1,2-alpyridine-5-
carboxamide

438.32 1198 ®

!

2-(azetidin-1-
yimethyl)-N-[2-(4-
3 chiorophenyl}-4-
e, methyipentyllimidazo|
1,2-ajpyridine-&-
carboxamide

425.32 1.18 *

262



NameMSRT np. N12-(4-chlorophenyl)- 4-m ethylpenty1]-2-
(triluoromethyl)imidaz 424.121.41 o[1,2-a)pyridine-5- carboxamide
N44-methy1-2-(4- methylphenyl)pentyli2- (trifluo romethyl)imidaz
“gff‘?"é ffd/ﬁ?jlne 5- carboxamide chlorophenyl)p ropyl)- 2- PCT/USZ067/0243%6
(trlfluoromethyl)lmldaz o[1,2-a]pyricline-5- carboxamide N42-(4-
Hismpadyppentylk 2- quorometMmldaz o[1 ,2-a]pyddfine-58; ICs

carboxanmde Co ameMSRI Ka) CompoundName MSR1 ICig
N-[2-{d-chlorophenyi)-
N 4-methwlpentyl]-2-(1-

1035 pyrrolidin-1- 45334 12 ¢

ylethybimidazo{1,2-
alpyridine-5-
carboxamids

N-{2-(4-chiorophenyl)-
4-methylpeniyll-2-
{pyrrolidin-1-
yimethyl)imidazo[1,2-
ajpyridine-5-
carboxamide

438.33 1.18 *

N-[2-(4-chlorophenyl)-
4-methylpentyi]-2-(1-
morpholin-4-
yiethyllimidazo[1,2-
ajpyridine-5-
carboxamide

468.35 1.19 *

N-{2-(4-chiorophenyl)-
4-methyipentyl}-2-
{morpholin-4-
yimethyhimidazo[1,2-
alpyridine-5-
carboxamide

455.34 1.18 "

ClChiral

N-[2-{4-chiorophenyl)-
oH 4-methylpentyl]-2-
? {[(3R)-3-
OH, ((j?érﬂt-‘fthylammo}pyrroh 48235 1414 .
yllmethyllimidazof1,2-
ajpyridine-5-
carboxamide

1039

263



N-[2-(4-chlorophenyl)- 2-piperidin-1-ylethy1]- 2- (trittuoromethyl)imidaz
0[1,2-alpyridine-5- carboxamide N-(4-melhy1-2- phenylpentyl)-2-
“égigl(yoromethyDimidaz 390.17 1.38 o[1,2-a]pyridine-5- carboxamide
2 ABHRED- (4- chloropheny1)-4- methylpentyllimidazo[39& €3/¥53407/024396
1,2-a]pyridine-5- carboxamide 2-(1-azetidin-1- ylethyl)-N-[2-(4-
chis¥BERERY1)-4- methylpentylimidaz¥ia®-a]pyridine-5- calSoxanfde s

2-(azetidin- m ethyl)-N-[2-(4- chlorg}?&%gméﬁﬁmethylpentyl]imidazo[
1,2s3]pyridifie-5/ carboxamide yimethyl)-2-(2-
' pyrrofidin-i- .
ylethyhimidazof1,2- 407.37 11t
alpyriding-5-

carboxamide

N-[2-(4-chlorophenyl)-
4-methylpentyl]-2-(2-
pyrrolidin-i-
ylethyl}imidazo[{,2-
alpyridine-5-
carboxamide

453.35 115 *

MN-{4-mathyl-2-[4-

{trifiuvoromethyliphenyi

Jpentyl}-2-(2-

pyrrolidin-1- 487.37 1.16 "
viethylyirmidazo[1,2-

alpyridine-5-

carboxarride

N-[2-{4-chiorophenyl}-
2-piperidin-1-ylathyi}-
2-(pyrrolidin-1-
vimethyljimidazof1,2-
ajpyridine-5-
carboxamide

466.24 0.97 *

2-{pyrrelidin-1-
yimethyh)-N-{{1-{4-
{trifiuoromethyliphenyi
Ieyciohexylimethyllimi
dazo[1,2-alpyridine-5-
carboxamide

. N-{[1-(4-

N flucrophenyljcyclohex

0 ' vilmethyl}-2-

1045 O {pyrrolidin-1- 43525 1.18 *
= F yimethyi)imidazo[1,2-

O
S A N(j alpyridine-5-

4B524 148  *

carboxamide

264



CompoundName N-{4-methy1-2-[4- (trifluoromethyl)phenyl EM
Jpentyl1)-2-(2- 1042pyrrolidin-1- ylethyl)imidazo[1,2- a]pyridine-5-
rhoxamide N-12-(4-chlorophenyl)- 2-piperidin-1-ylethy11-
“Fﬁ(z&/ﬁféég?iﬁ fho1- ylmethyl)imidazo[1,2- a]pyridine-5- carboxanfiti
2-(pyrrolidin-1- ylmethyl)-N-({1-[4- (trifluoromethyl)phenyl
]cﬁ%ﬂ%}ethypimi dazo[1,2-a]pyFRéiRe-5- carboxamideME{[1-@ Cu
fluorophengl)Cyclohex yljmethy11-2- '(Eﬁq_r@yg“g%néylmethyl)lmldazo[l,z-

fiuorophenyl)cyclohex

yilmethyi}-2-

{pvrrofidin-i- 489.23 1.18 *
yvimethyllimidazo[1,2-

alpyriding-5-

carboxamide

g/ESZGE}'?/OMSS‘(i

MN-{T1-{4-

chlorophenyiloyclohex

vilmethyl}-2-

{pyrrolidin-1- 451.23 1.7 *
vimethyliimidazo]t,2-

alpyriding-5-

carboxamide

N-[4-methyl-2-(4-
methylphenyl)pentyl]-
2-(pyrrofidin-1-
vimethylimidazof1,2-
alpyriding-5-
carboxamide

41928 1.18 *

N-{[1-(4-

methyiphenyl)cyclohe

xylimethyl}-2-

{pyrrolidin-1- 43130 1.18 *
yimethyl)imidazo[1,2-

alpyriding-5-

carboxamide

N-(adamantan-1-

vimethyl)-2-{2-[(1-

methylpiperidin-3-

yhamino}-2- 464.31 1.09 "
oxoethyllimidazo[1,2-

alpyridine-5-

carboxamide

N-{4-methyl-2-[6-

{trifluoromethylipyridin

-3- .
vijpentyljimidazoft,2- °21-23 1.19
alpyriding-5-

carboxarnide

265



NameMSRI- ifs 3-chloro-N-(4-methyl246- (trifluoromethyl)pyridin
-3-425.19 124 yl]pentyl}imidazo[1,2- alpyridine-5- carboxamide
-{4-methy1-246- (trifluoromethyl)pyridin -3-yl]penty11-2- (marpholin-4-
w}%r%[}gﬁéfﬁfi’imﬁfdazo[l,z a]pyridine-5- carboxamide 3-chloro-Nj }?ﬁmmmms%
chloropheny1)-2- piperidin-1- ylethyllimidazo[1,2- a]pyridine-5-
c e 3-chloro-N-[2-(4- chlor y1)-2- morpholif®d- Bz ICs
ylethylimidazo[1,2- alpyridirre-5- carbxamigeS-#uamo-N42-(4-
chlorophenyl)-2- pigerighin-i= ylethylprasidazo[1,2- a]pyridine-5-
0:-N-[2-(4- chloréptiersrtyiadimyadipholin-4-

10 : i Cn e - - 9 124 ¢
Yle h37]]1N idaZo[1]2 acgyndlne 5- carfibxamide , C {gpou‘?ﬁ?
\j(} ! alpyriding-5-
N y/ CH, carboxamide
F
F.‘
N
= F
P N-{4-methyl-2-[6-
{trifhuoromethylipyridin
CH, -3-yllpentyl}-2-
{morpholir-4- 490.27 1.19 *
CH, yimethybimidazol1,2-
alpyriding-5-

carboxamide

o
o} _7 1 3-chloro-N-[2-{4-
N - ey chiorophenyl}-2-
N . o o
1054 || piperidin-1 41747 105  °

N N ylethyl]imidazof1,2-

\jc; alpyridine-5-
N carboxamide

_ ' cl -
1% 3-chlorg-N-[2-(4-
N " chiorophenyl)-2-
1055 || morphoiin-4- 41916 093 -~

viethyllimidazof1,2-
j alpyridine-5-

carboxamide

(9]
0 3-bromo-N-[2-(4- )
N chiorophenyl)-2-
N ineridin-1-
1056 i piperidin-1 46394 105 -~

N N ylethyllimidazol1,2-

\J/B” alpyridine-5-
N carboxamide

cl
0 3-bromo-N-[2-{4-
N . chiorophenyl)-2-
1057 || morpholin-a- 46512 101

N ylethyllimidazo[1,2-
\jaf [ j alpyridine-5-
N carboxamide

266



NameMSRT 1058 1059 106C 1061 1062 Chiral 3-chloro-N-(2-
piperidin-1-y1-2-[6- (trifluoromethyl)pyridin -3-452.22 0.96
v&@%ﬁg}(}imidazo[l,z- a]pyridine-5- carboxamide

66789
Compound
F
F
Y
0 ‘ = F
1058 l\ N &
N o M
4
Y e
o)
B “Aﬁ@
M
\
059 N /Ch,
; O
o >——O/>‘
HC CH,
8]
. ¥ Chiral
b “@
g
\ [®]
106¢ 7, e Don
0, G
— 9o
O
1061
.
Q = N
m S
RS N 0
1062

Name

3-chloro-MN-{2-
piperidin-1-yi-2-[6-
{irifluoromethyiipyridin
-3
vilethydlimidazo[1,2-
alpwidine-5-
carboxarmids

1-{{{{&-{{(adamantan-1-
yimethylicarbamoyi]im
idazo[1,2-alpyridin-2-

viimethyl){ethndicarba
moytloxylethyl acetate

1-({I(3R)-1-({5-
[(adamantan-1-
yimethyhicarbamaoyilim
idazol1,2-alpyridin-2-
vilacetyl)piperidin-3-

- ylicarbamovyiioxy)ethy

acetate

sthyl 6-[{adamantan-
1-
vimethylicarbamoyllim
idazo{1,2-a]pyridine-2-
carboxylate

N-(adamantan-i-
yimethyi}-2-
{chicromethyl)imidazo|
1,2-alpyriding-6-
carboxamide

267

PCT/US2007/824396

MS

452.22

487,35

580.38

382.19

358.14

1.28

1.25 .

1.32

1.28



1-([((5-[(adamantan-1- ylmethyl)carbamoyflim idazo11
2 a]pyridin -2-497.351.28 yl}methyl)(ethyl)carba moyl]oxy}ethyl acetate
? 5- [(@adamantan-1- ylmethyl)carbamoyl]im
W(?é c?ﬁ p gj yridin-2-580.38 1.25 yllacetyppipeldin-3- PCT/US2007/0243%6
yl)carbamoyl}oxy)ethyl acetate ethyl 6-[(ada mantanl-
yl rbamoyllim idazo[1,2-a]pyietine-2- carboxylate B82.19R:32 ICs,
N-(ad an-1- ylmethyl)-2- (chloromethyl)imidazol[ 1,2-a]pyridine-6-

carboxamife358.14 1.26
ethvl {6-{{adamanian-
‘1_
1063 N yimethylycarbamovilim 396.20 1.24 "

0 idazof1,2-alpyridin-2-
0
o 25 N \MCHG yilaceiate
Ry

o N-(adamantan-1-
yimethyl)-2-
1064 = ] J {chromm:emyl)imidazo[
1.2-ajoyriding-7-
\ i carboxamide

35817 1.28 *

G

{5-[2-(4-
Trifluorometiyl-
phenyl)-acetylamino]-
imidazo[1,2-a]pyridin-
2-yl}-acetic acid ethyl
ester )

{5-[2-(3-Fluoro-4-
friffsorornethyl-
phenyl}-acetylamino]-
imidazo[1,2-a]pyridin-

N A 2-yl}-acetic acid ethyi
— asiar
2 N o

o .
F F
LF N-[2-{2-Hydroxy-

ethy-imidazofi,2-
a]_pyridin-s-yt]~2~{4-

G trifluoromethyi
pd N,.\>—\m phenyl)-acetamide
TN OH
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Lc50 ethyl (6-[(adamantan- 1- ylmethyl)carbamoyl]im 396.20 124
&%ZOOL}Q%—? yridin-2- yljacetate \-CH, N-(adamantan-1- yImethyI)_-Z-

(chloromethypimidazo[ 358.17 1,2-a]pyridine-7- carboxamid&CT/US2607/624386

Compound Name MS Ry ICy
F
F
/O/rf\ F {5-12-(3-Fluoro-4-

trifhioromethyl-

1068 N”é phenyl)-acetylaminc]-
imictazo[1,2-alpyridin-

8]
d R 2-yi}-aceiic asid
Ry Ty OH

2-{5-f2-(4-
Trifluorornethyl-
phenyl)-acetdaming]-
imidazol1,2-alpyridin-
Z-yl-acetamide

N-[2-
(Isobutylcarbamoyl-
N methyl)-imidazof1,2-
to7e alpyridin-5-yl]-2-(4-

O .
@ A ~ {rifluoromethyl-
- /—-< phenyl)-acetarmide
2 hm
O

EXAMPLE 4
P2X7 Cajcium Mobilization Assay

This Example illustrates representative calcium mobilization assays for use in evalualing test

compounds for agonist and antagonist activity.

A. HIGH THROUGHPUT ASSAY OF P2ZX7 RECEPTORS

SH-SY5Y cells, ATCC Nuiber CRL-2266, (American Type Culture Collection, Manassas,
VA) are cultured under DMEM/High medium supplemented with 109% FBS, and 10 mM HEPES
{Invitrogen Corp., Carlsbad, CA) in 5% CO, and at 37 °C. One day prior to the experiment, cells are
plated at a density of 100,000 celis/well in a 96 wel] black/clear TC plate (Corning® Costar®, Sigma-
Aldrich Co., St. Louis, MO). At the beginning of the experiment, the culture medium is removed and
cells are incubated with 50 uL of 2.3 pM Fluo-4 AM dye (Invitrogen Corp.) in the assay solution (5
mM KCL, 9.6 mM NaH,PO,H,0, 25 mM HEPES, 280 mM Sucrose, 5 mM Glucose, and 0.5 mM
CaCly; pH is adjusted to 7.4 with NaOH) for an hour at 37 °C. After one hour dye incubation, wells

are rinsed once with 50 pL assay solution, and are then incubated for an hour at room temnperature
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(5-[2-(4- Trifluoromethyl- phenyl)-acetylamino)- imidazo[1 ,2-a]pyrid
in2-yl)-acetic acid ethyl ester {5-[2-(3-Fluoro-4- trifluoromethyl-

- ylamino]- imidazo[1,2-a]pyridin2-yl)-acetic acid ethyl ester
‘ﬁﬁ%}%&&g{oxyethyl)-imidazo[l,2- aJpyridin-510-2-(4- trifluoférHERHL7/024396

, henyl)-acetamide WO 2008/066789PCT/US2007/024396 NameMSRT.
with IEREHEY SRR 6o e PN Ao I T ptEnyT alet) fanshmguion of test compound
generdtyidmze{ Ty@va] py a2yl facptidtixeicb 248 424} nd tifluarapeetyl-added. After the

one h@@ﬁ@ﬁ/&a’tﬁﬁ@ﬁw@m‘ey%e mréqgfégg’%bam%%ﬁ%k} 'ﬂs%ﬁ'{]%li}ge(ﬁfiolecu]ar Devices,
Sunayvale, CA) for calcium mobilization analysis,

For deterrination of antagonist activity, 50 pL of P2X,; agonist (2'(3")-0-(4-benzoyl-
benzoyhadenosine 5'-triphosephate (BzATP; Sigma-Aldrich) in the assay solution is transferred using
the FLIPR into the plate, sach that the final agonist concentration is 80 tM (about ECs). In negative
control cells, 50 pL. of assay solution without agonist is added at this stage. The peak fluorescence
signal over a 2 minute period is then measuared.

The data is analyzed as follows. First, the average maximum relative fluorescent unit (RFU)
response from the negative control wells (no agonisi) is subtracied 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 Celis)

The % inhibition data is plotied as a function of test compound concentration and test compaound ICs
is determined using, for example, KALEIDAGRAPH software (Synergy Software, Reading, PA) best
fit of the data to the equation:
y = m*(L/(LHmy/mg)™)

where y is the percent inhibition, my is the concentration of the agonist, m, is the maximum RFU, m,
corresponds to the test compound ICs (the concentration required to provide a 50% decrease, relative
to the response observed in the presence of agonist and without antagonist) and m; is the Hill
coefficient. For antagomists of the P2X; receptor, the ICs, 50 calculated is preferably below 20
micromolar, more preferably below 10 micromolar, even more preferably below 5 micromolar and
most preferably below 1 micromolar.

Similar assays are performed in the absence of added agonist for the determination of agonist
activity of the test compounds. Within such assays, the ability of a test compound to act as an agonist
of P2X; receptor is determined by measuring the fluorescence response elicited by the test compound
as a function of compound concentration. P2X, receptor antagonists that exhibit no detectable agonist

activity elicit no detectable fluorescence response at a concentration of 2,500 nM.

B. ELECTROPHYSIOLOGY ASSAY FOR P2X7 RECEPTORS

SH-SY5Y cells are cultured under DMEM/High medium supplemented with 10% FBS, and
10 mM HEPES (Invitrogen Corp., Carlsbad, CA) in 5% CO, and at 37 °C, and are split onio 12 mm
round Poly-D-Lysine (PDL) coated coverslips (BD Biosciences, San Jose, CA) in 2 35 mm dish with
a density of 130K cells/dish a day prior to the experiment. Whole celt voltage clamp recordings are

made with the Axopatch-200B amplifier (Axon Instruments, Foster City, CA). The recording
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0 EXAMPLE 4 P2X7 Calcium Mobilization Assay This Example
illustrates representative calcium mobilization assays for use in evaluating
puinds for agonist and antagonist activity. 5 A. HIGH
&Tﬁl—?&%ﬁ%ﬁ%w ASSAY OF P2X7 RECEPTORS  SH-SY5Y'tafft) /024396
ATCC Number CRL-2266, (American Type Culture Collection, Manassas,
electrages) atearpiled FenuPRIRT SNRERRIRS H Rt URrPesiop (B RRetswitTaberg, FL) on a
horizoRR $pHerd Si@ansinieiE S1¢ke irrogemOone. doatshackngiAy ird% © @ RaNghen

ackfi 1 Yo igr to i osel ea n d%itnad a?nit f XN
backt ?%(g%g%(r) ?&%%vgllgﬁgé .96%1:/12?%%%( clé%%r EEI'CJEpIage %C%c%?hfxng )%j&gstg;(%,m

Instremgp ot veRIafer €6 st o, MOFHeriesenithi srithdas fdmmntysis.
Data stherolitadesgdimis removedandeellS.ae (Reubakduitvh) WANf3480ngin
w. G . hp-) > %!r 1ir9n ALY 5 9& TOOIm
sof algrflgl Naﬁ%%koﬂdfgi%%%% &%gEéﬂzggG%ﬁ?ga%rﬁeg%% I\ﬁogciu(g%%e?
temPeLFtico BHIRAL ColesieD Sppies A adYBa 0 Kb ARtk NaDFtot bRt pist B7HEPES
(pH = Alterdpredouk dyeiincivationwels@iecinsrd MNeMIHTH0. PLaSIACI, 5 mM
ki, RPIonrBRE g6 ihenogubated for.an ngyorsgﬁéﬁozn%%%%?ﬁtgf{&h W8y, an

100 FLL assay solution containing the test compound.
chemicali i (e tiaTss telstefsBlinaEherally ranges from 1 to 2500 nM; for
posiivecepntralcelacnoytest compeurdisaddeds ftestbaanad\Rintial of -80
mv, SRR PlRfes. Ate UANSIENSLIR BELIERIEIRA IRmenl (NS AL ,
Devices, Sunnyvale, CA) for calciu mobilization anaﬁ/5|s. BESY
percentihibHifRdADS %’?t%fﬁ‘@i%@f%‘éfﬁﬁ%'%@%%@@ﬁm%@‘m“st
(24 Zpu6pE-benaoybibenznyitacdenpsioe: h-tiphosephatadR 20 Riude in
Contropigma-Aldrich) in the assay solution is transferred using the FLIPR into
the plate, such that the final agonist concentration is 80 tt.M (about EC50):
To detgpmigemisier BRIHEH cdifs: 50 RiX oleaudeslsatimmbrrivitniseiagorsiet ¢eraeiiegions
of the atrthisistagaesthioptakifiupiieseensersignaleveha 2miREepesind. iITtnefdse-
responmgéﬁg E@ge&glmg%%ggﬁﬁns%lé{&gg Q%I%'c%}’,"ﬁdf Irw%? ttlﬂg f%!:fg‘@%e wation:
maximum relative fluorescent unltg FU) response from the negative
control wells (no A§6HIEHIEB TN fréfhseffe haximum response
where Qételbtedrfeneach of Hearsibanexyeyimamiat weilsebeao nd, AREAGE the
compolREPHTIUWA R EHiFESPRNSE U5 Galculated for the positive control wells
(agonist wells). Then, percent inhibition for each compound tested is
calculated using the equation: 15Percent Inhibition = 100- 100 x (Peak
Signal in Test Cells / Peak Signal in Control Cells)
EXAMPLE S

Carrageenan-Induced Mechanical Hyperalgesia (Paw Pressure) Assay for Determining Pain Relief

This Example illustrates a representative method for assessing the degree of pain relief
provided by a test compound. '

Adult maie Sprague Dawley rats (200-300g; obtained from Harlan Sprague Dawley, Inc.,
Indianapotlis, 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 to each day’s procedure, animals are allowed to acclimate
for at least 1 hour in the testing room before the start of the procedure. For habituation, each animal is
gently restrained with each hindpaw consecutively extended in front of the animal as is necessary for
testing. This procedure is performed by alicrnating hindpaws and repeated three times for each
hindpaw. Animals are then subjected to the first baseline, second baseline and testing on consecutive
days. For each baseline, the animal is restrained as in the habituation session and the paw tested using

the paw pressure testing apparatus (Digital Randall Selitto, IITC Inc., Woodland Hills, CA). Animals
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The % inhibition data is plotted as a function of test compound
concentration and test compound IC50 is determined using, for example,
wWEAERARRAPH software (Synergy Software, Reading, PA).h BB )
the data to the equation: y = mi*(1/(14-(m2/mo)3)) 20where ylﬂis%?ez 24396
bdpe]rce t;ghibiti n, ma is the concentratjon of the agonist, ml is the )
are DRTEKIMAN KRS, Pt Sh TSt AR RAS S SBRT REB PRt Teft and right
hindpayen teiotradibn thequitedtequtovies reeb Ol dporedse iy elptive thrtheimes for a total
of thrdBPANSMARS SR E 'ﬂﬂﬁ}ﬁ@.r%ﬁﬂqﬁdgfi&&?%% AR WINRHEANIAY @1%25 & fhore

m3 is the Hill coefficient. For antagonists of the P2X2 receptor, the |
than 2ot BIE LS D RETE A B IRV DB AR S ARt S FSRTARIS bt the
avefagmdxilﬁbmbtw,memmismmfexaﬂyebeI@mﬁami@r@mmaﬂim&ﬁm with 0.1 mL
intrapi%%@%ylb@}@%é&%{? @lgggfved in s%fmj;ﬂ%r %%?%x%@[{? tgs?igg.r%gsgc! ﬁﬁ{gxnds or

. .absence of added agonist for the determiination of agonist activity o
vehic R i ST V4 7G5 B3y, WSO F A aBP BB det ons
particides amsagahistrofté2x68 mqmmlaxdedﬁ&r reifnedihy m‘iﬁ&aﬂlﬂngdthe_treatmem group
adminﬂ%é%@&%?@&ﬁp%ﬁgqgﬁgf%ﬁ{tg&% % HP?@E@%&S&]E&P H’Q @Sam&gl%ﬁ Q}feach such

compound concentration. PDCT7 receptor antagonists that exhibit no
group) il ApSBte g IEREBRE RIRP et H dedetttible HUigRs cEribevRapBidsEE rally
admin@tgefcbatreitiols af 2{&0inkyd Bk ECTRORR¥SEE CA: ASDAY FedRne, each
hindpAKEsBEGEETRRRd e RS AYICEHS A8 fultured under DMEM/High

medium supplemented with 10% FBS, and T0 mM HEPES (Invitrogen

COPBereaaiEtia @ ERICTRtSH, 52 nEratIetr EIonprI LG LB GIBPIZ Hinirean of
the leftdumdgRolyfddet yoins (RDds) doated dovesslips:( BEDBiaseierieasiSanidosRance
betwedi i3 241 A8 ARRRIAR IARAGCRIBIBAN A LRNBULY 19 icas
. ..experiment. Whole cell voltage clamp recordings are made with the
S‘g“‘ﬁ%ﬂgﬂ‘éi%‘ﬁ%é‘é%hﬁﬂ?ﬁé?m% nAnBTUMdhterEBetst ieity, aosteyistpplly significant
differereeording electrodes are pulled from borosilicate pipettes (World

Pregisi . ' : izontal puller (Sutter,, . .

I et o ey g
reductiffh i BRERHMEH Wit Pintasisar s uiites AT BHEd dhroiilbIcame gefiratitd as
describgdingppClahap 8itAnigardStrinEntsy/kgfovdle. DRateeally digitizedial hdiBiatly
prior té‘léﬁl@@ﬁg @ﬁ%ﬂ%@]ﬁ){‘@ ARGl éh!yrgh&(c%@l%?@ o @R anaeee, testing.

using Clampfit (Axon Instruments), Excel (Microsoft, Redmond, WA), and

Origin software (MicroCal, LLC; Northampton, MA). All whole-cell

recordings are conducted at room temperature. Internal solution contains

(in mM): 100 ICE, 40 KCI, 5 NaC1, 10 EGTA and 10 HEPES (PH =7.4

adjusted with KOH). The external solution contains 70 mM NaC1, 0.3 mM

CaCl2, 5 mM KCI, 20 mM HEPES, 10 mM glucose, and 134 mM sucrose

(pH = 7.4 adjusted with NaOH), All 10chemicals are from Sigma, unless

otherwise stated. P2X7 receptor is activated by 200 uM of P2X7

agonist, BZATP. At a holding potential of -80 mV, the activated inward

current is recorded in the presence and absence of the test compound.

Then, percent inhibition for each compound tested is calculated using the

equation: % Inhibition = 100- 100 x (Current Amplitude in

Compound / Current Amplitude in '
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15Control). To determine a test compound's 1050 for P2X7 receptor
electrophysiologically, several concentrations of the compound are tested
and their inhibitions on P2X7 currents are calculated as above. This
dose-response curve is best fitted using Origin software (Microcal, MA)
with the following equation: Percent Inhibition = 100/0 + (1050/C)")

CLAddhere C is the concentration of the antagonist, N is the Hill coefficient,
and IC50 represents the compound 1050 value against P2X7 receptors.

Whdt AMPhESsCarraaeenan-Induced Mechanical Hyperalgesia (Paw
Pressure) Assay for Determining Pain Relief This Example
illustrates 2 representaivemathod for assessing the degree of pain relief
25 provided by a test compound. Adult male Sprague Dawley rats
(200-300g; obtained from Harlan S 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 animalszafe habituated once, baselined twice
and tested once, with each proceﬂgre/ﬂ@n&conducted on a separate day.
Prior to each day's procedure, animéts aré allowed to acclimate 30 for at
least 1 hour in the testing room before the start of the procedure. For

or a PabitualiGna eachRnicadls genthsresiairedati-each hindpaw
consecutively extended in front of the animal as is necessary for testing.

T and (ISR0GGAHIES ReHrTRM, Ry allerpating indpaws and repeated three

. times for each_hindpaw. Animals are then subjected to the first baseline,
W ised G Brs et Ghdle gtinFor Gorndeltive days. For each baseline, the
X isamvieralds Cestrainéchashin theubabitudtidrh Sessionandibeipastestedndently chosen
#sing 35the paw pressure testing apparatus (Digital Randall Selitto, ITC
Inc., Woodland Hills, CA). Animals are baselined and tested in groups of
Yot 65k anifar e st Grdsvdn (the forl e ripragsle)Co-Cralkyl, and
follpheed Qyhdkpiext consecutive animal. This procedure is repeated three

ii c I ¢ ’ ndrl\\qf! £ atoms
MRS SN L.

othBFHR8 88 RN BRRH th &R Bl paris TRtad e L 1eip ke camgiereyeloalkyl
5 average of the three most consistent scores is used. On test day, all

(ﬁ[}i@1%ﬁs@iﬁemjWQaWéthggtMﬂH@@m%Q’é?{ﬂléJﬂi?c%?g%a\mﬁgl’?%??m connected

(dissolved in saline) 3 hours prior to testing. Test compounds or veliicle

mayBE AdnifnisRTEBeRy VEREGEIAS at various timepoints prior to
Y ist€stihgrybletliariafy patticudahassay the rdudisartd timepaintsase the or 5- o 16-

samefaranmals ineach HeRIMeNSRLRAHNI rﬁa_'a&ﬁr@qot%%g%%nﬁégpmdmﬂy

ifferent dosage of test compound may be administered to each such 1
Cg%i]b SR B if e et AT POUR BRI EYEECYERIbE EBiREHH iRyl COOM.
(edrapbying 1§ oty hdnihigtered Gh€ animids ate Fdodrodeplivedtheaminoalkyl, C;-
©¥RBINY before.festigAs Wit hebaggline, eagh.hindpaw is tested thiss  (c..
imes and the results recorded for analysis. H persensitivity of T
%ﬁ@&&?&?v&r&&@aﬂaoearcﬂuﬁeé&&dém iGNy RAe Medy oF di-(Ci-
Glrdkiefefontagraonyforeenscords(Ondedkdayn{leftidatydniy o LEasdpielonylamino;

7, zosatistical significange clb between treatment groups is determined by
running an ANOVA on LFQ scores followed with a least significant
Each 3%%

ditteFenBeRESH) BostHEE t5EE A5 D5 1S 108HSIderat 1BH8% BidtisfiRangearbonyl
agifnoificemydifféiemde. Ci-Cealkyl, Cy-Cealkenyl, C-Cealkynyl, C;-Cshaloalkyl, C;-
Cshydroxyalkyl, C;-Csaminoalkyl, C-Cealkoxy, C,-Cghaloalkoxy, C;-Cealkanoyl, C,-Cealkyl

ether, (Cy-Creycloalkyl)Co-Caalkyl, mono- or di-(C;-Cealkyllamino, C,-Cealkylsulfonyl, C,-



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 20described above, when
Wfdmﬁ%l%%r@d (0.01-50 mg/kg, orally, parenterally or topmally‘}%ﬁ@ﬂﬁ’ﬁ{@%%
prlor to testing as a single bolus, or for several days: once or twice or

Cotaseniii daily pRIBRYo tetingl-EL-BlisDamacsarbeaithed mong- A or  di-(Cp-
C.apyhpeunc:Bbipeafanmu@aionauEbannageutically acceptable salt or

Each S{MQ @ﬁ%&ﬂg{] dg{/h}%@%% Cr(f51 %gétj @ r@ﬁgj%?ﬁrg% g'aq Ir;;r n eg rgoget!mr
Wﬂ@@éﬁi&%ﬂ@ﬁe%%t et i i b e %@ﬂﬁﬂ@ﬁ?é forms & 4- 10 7-

meinBiepEndenthcehnsen from: (i) C1-Calkyl, (C3-C8cycloalkyl)C0-C2alkyl,
(4- to 10-membered heterocycle)C0-C4alkyl, and pheny1CO0-Calky1,; (ii)

substituents that taken togethejj with the atom to which they are attached
or with the atoms throu iétithey.&ke connected form a 3- to
8-membered cycloalkyl or hegerotycloalkyl ring; and (iii) a substituent that
takent ether Wllth R4 and the atains through whic hey are conn c%ﬁ?R

A is

Rais “Brm 0 I?lmembered heterocycloalkyl‘i w4 bf@c kﬁ}fc
“Ofl%’sﬁﬁémb@”ﬁéﬁ heterocycloalkyl, 6- to 16-membered aryl or 5- to 16-

L imﬂgmeﬁe@ih@;?k@wﬁém@@ﬁh@%ﬁﬁ?&%&ﬁ%%ﬁ@@r\é\?méﬁ%ﬂi 019 Brbon-carbon
substituents independently chosen from 0 no, amino,
{gﬁ o%g%am;%hocq:orn}%ny fmosuttony %dg %%%‘@’@&w&%ﬁm is optiohally
G‘@Sﬁ?@r’fwth@@@@élkynyl C1-Cé6haloalkyl, C1-C6hydroxyalkyl,

A z@iﬁgigfﬂlmﬁﬂ@'N@l@@k&oiﬁ%i;@bﬁ@ﬁﬂ%ﬂg@wy@gﬁ ﬁﬁkkﬁ)?{éﬁ& 7-membered
Suliton C y a mono- or
e ECSnL Crcadico clol SIS

C%ﬁﬁ%}l%ﬁnb@hh@@yﬁfrﬂ@ho or di-(C1-C6alkyl)aminosulfonyl and
sucfGirceatiyl)suitanytamiao thanehd &6 JRePeResRYH bhosen from M: and

each M is:

(i) hydroxy, halogen, cyano, amino, imino, hydroxyimine, aminocarbonyl, aminosulfonyl or
COOH,;

(i1) Cy-Cghaloalkyl, C|-Csalkoxy, C;-Csalkylthio, (3- to 12-membered carbocycle)Cy-Cohalkyl,
(4- to 10-membered heterocycle)Co-Coalkyl, C,-Cealkyl ether, C,-Cgalkanoyl, C,-
Cealkanoyloxy, C-Cealkanoylamino, C,-Cealkylsulfonyl, C,-CsalkylsulfonyiCo-Calkyl,
C-Cealkylsulfonylamine, C;-CealkylsulfonylaminoCy-Caalkyl, C;-Cgalkylsulfonyloxy,
mono- or di-(C-CealkyhaminoCye-Cialkyl, mono- or di-(C,-Csalkyl)aminosulfonyl,
mono- or di-{(C;-CealkyhaminocarbonylCy-Cialkyl or C;-Cgalkylsilyloxy: each of which
is substituted with from 0 to 6 substituents independently chosen from oxo, amino,
halogen, hydroxy, cyano, aminocarbonyl, aminosulfonyl, COOH, C;-Cealkyl optionaily
substituted with COOH, amino, cyano, C;-Cgalkoxycarbonyl or Cy-Cealkoxy, C-
Cshydroxyalkyl, C;-Cehaloalkyl, imino, hydroxyimino, C-Cealkoxy that is optionally
substituted with C,-Cealkanoyloxy, C,-Cghaloalkoxy, C;-Csalkoxy, Cp-Cealkyl ether, C;-
Cealkanoyl, Ci-Cgalkanoyloxy, C;-Cgalkoxycarbonyl, C;-Cgalkanoylamino, mono- or di-
(Ci-Cealkylyamino, C,-Cgalkylsulfonyl, CpCﬁalkylsulfonylarrﬁno, mono- or di-(C;-
CealkyDaminosulfonyl, mono- or di-(C,-Cealkylamino)carbonyl, phenyl optionally
substituted with halogen or C,-Cghaloalkyl, cycloalkyl, and 4- to 7-membered

heterocycle; or

274



Each R3 is independently chosen from hydrogen, halogen, cyano, amino,
nitro, aminocarbonyl, aminosulfonyl, COOH, CI-C6alkyl, C2-C6alkenyl,
ngi@gaﬁgwl,c%aloal kyl, C C6hydroxyalkyl, C/-C6aminoalkyl,
1-Cbalkoxy, C1-C6haloalkoxy, C1-C6alkanoyl, C2-C6alkyldthas2007/424396
(C3-C7cycloalkyl)CO-C,alkyl, mono- or di-(Ci-C6alkyl)amino,
C@-@&ﬁﬂ%ﬁéﬁi%ﬁ%ﬁ@g withthe atoms through which they are connected form a bridge of

C,6atbkanopdmiH enaiondi-(Gban g lknd)earinatkathanylymeno0ud- (G, o,
CoaligyDamings I - yfisulfonylamino; Each R4 is .
independently hé%%%x S%Q%%%%&ggéﬁ L(%2‘3}1&%ﬁﬁiﬁy%%%gwg#ﬁﬁﬂdgwﬂﬁmﬂy
take GRS Nt Sulbsitidrtiof X and the atoms through which they
atecennected-farmsardedmy amembesed beterasyeloalicyt 0 4. 4 32Ben
RA i formula -L-A.RIii, 0 up chosen from M, such that
R e L e o AP D ey o
modfffédsyetrrled piasetibnt sFasitaasonidafison Sirgle PosHwith adtpuidntly
or trigleseathernseasho i boadyand which alkylene is optionally substituted

[ pe:lelo ANISY: t.or.CO, 0, NR6 SO2, NRG, NR6CO, .
s TR 0 Sk R ke m e s AR gt i
?@Rﬁ@ﬁ%ﬁ%@f&%ﬁ%&ﬁ@ﬁ@)@E@?WH@?&H@%WWW@B&WM@&D
if 15100 iBioBOPs0bshirt: S pkin ih ataathis hofdsulstituiadwith from Ito 6

ggqy@ﬁ@%@pﬁgggﬁo}% n%c%g%p_ from M; and each M is: (i) hydroxy, halogen,

cyano, amino, imino, hydroxyimino, atninocarbonyl, aminosulfonyl or
coH: Liped-Ccehaloalkyl, C1-C6alkoxy, Cl-Céalkylthio, (3- to
1Rasdriyesed carbocycle)CO-Colkyl, (4- to 10-membered
hetepgeyele) 0-94%Ik |, C2-C6allcyl ether, C1-C6alkanoyl,
C|c£§|ka€n%§ §§§/Yc‘if%%§fk“§noylamino, C1-C6alkylsulfonyl,
Cl-Coalld e Co-C4aalkyl, C1-C6alkylsulfonylamino, :

dC1(-C6a4ky|IEthfmwmimgiﬂlﬁlatkybﬁﬁiiy@ﬁaﬂthf@%J@,X&rmgﬁS’lr %elr, (Cx
i-(Cl-C6alkyaminof0-c4 ano- or di-(C1-Céalkyfiaminosulfonyl,
mono- or di-}(/ |-Csaﬁ%%gﬁ%%&g%gﬁ%%.g%a%%w%? {-\@éca I%Syiéﬁ?%%’/? with
each of whitdid dadsfthfatrwithTrsPArgeRs 6 ShsetitiierntByraen drabiartlycyano,
chosen froamono samdaerbhalDgatsdyHERNY (LYBR 0o ANINASABONY)-Chaloalkyl,
aminosulfopy}: COQOH, f4-Coalkyl,optionglly substituted with COOH, .
amino, cyan% %?@Cb‘glakoé' carboﬁ%/?cﬁy tﬁé?&?&g)ty,egll%Gh?a?gxyﬁkylfh'(C"
CI-C6haloAtIhATREohyHrBkyimireonei-CoalksiyGharaldismmenponyl,  Ci-
substitutedGitty Gl fEeRIKantylony Gy Githaloalkexy.nembshal kKexocycloalkyl
C2-Céalkylgther, CICSalkanayl, C1-Chalkanoyloxy, Cl-C6alkoxycarbonyl
Cl-C6aIkanoyIarr?§o, rril?é};o- ort(ljt%CI-lC6§ﬂ§yﬁgrmr%fnéR% %rgﬂgifsﬁ?fgfgyl?éf 6
Cr-CealkylSGORAATRG*offo- or di-(C1- C6alkyeaminosulfonyl, mono-
or diG{Okebadigyiamindiearbonyt, PhenpbeptierallyQulsituiedigiBstiauted with
nalogen: o6 ks AsARUY UBARMS BKIEA 18.{ HSEER RIRRO T SRR G,
aminocarbonyl, aminosulfonyl, COOH, oxo, C,-Cealkyl, Cp-Cealkenyl, C,-Cealkynyl,
C;—Cﬁhaloalkyl, C-Cehydroxyalkyl, C;-Csalkoxy, C,-Cghaloalkoxy, C-Cyalkyl ether,
(Cs-CreycloalkylyCy-Chalkyl, mono- or di-(C;-CealkyhaminoCy-C,alkyl, mono- or di-

(€1-CsalkyDaminocarbonyl, C,-Cealkylsulfonyl, Cy-Cealkylsulfonylamino, 4- to 7-
membered heterocycloalkyl that is optionally substituted with one or two methyl

groups, and 5- or 6-membered heteroaryl.

2. A compound or salt or hydrate thereof according to claim I, wherein:
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(iii) two M taken together with the atoms through which they are
connected form a bridge of the Formula -(0-12)g-P-(CH2),-, wherein q and
r are independently 0 or I and P is CH2, 0, NH or S, the bridge optionally
substituted with from 0 to 2 substituents independently chosen from oxo
and CI-C4alkgl; or (iv) whm -L-A- is substituted by at least two M at the
Ns%ﬂzne atogp-4f -L-A-, t taken together with the atom to which they are
ttathed er 3 to /-mempgred carbocyclic or heterocycloalkyl ring that
is\éubsstitu'@i with fégm\\CNto 2 substituents independently chosen from oxo
and CI-Cialkyl; such that: (i) RA is not C1-C6alkoxy; (ii) RA is a group of
the formula -L-A and L is not absent if a group represented by M is
aromatic and Y is aromatic or a 6-membered heterocycloalkyl; and (iii) if Y
is optionally* SUBSHILATTREI htencR i RotCréBelkoxycaraaiylins an, whercin
cadntegemiangidgiromdbotedortis a4, and RH and R12 are: (i)
independently chosen from: (a) hydrogen, (b) CI-C6alkyl, C2-C6alkenyl,
C2-G6alkynybofabiaahaleali GRaGGalkylather (Cr . ‘
< @%&CIOFA?I‘)BCO-C@%I and Eh%%alco-czfa%%@?f%% P SPWIEigiaims 13, wherein R,
u stﬁfu ORI Sror e e Ykt iEritSinerlban fertigvenemier. flonTalky) ether, C»-
Esaﬂ?’éj r%ggﬁngﬁﬂgﬁcﬁmﬁ @ﬁﬂﬂ% QD%ti%@H}é@@AGHﬁFEM' @O 0. membered
CtUSc 1. Kyl ny;oag -C6alkoxy,
(: agz-‘(tfalkpq e#h‘%,lmf(ém- orodif(%: - C%alk qI;);gl&/niww?ﬁlca}){ e&%:ig t?/‘i?ﬁ%’ﬁ)ﬁ? Egro-Caalkyl, C-
S MR A 5%8%]?‘&@%%@ HEmHkyL, (Ci-Cralkanoyloxy)Co-Caalkyl, (C-
g*&ggsgmﬂmmggm wggmb%{ﬁwmwmgw,l Ut nono- o aic.
zallp Bk Wih one.ar methylgroups, and 5-or.6- ) ‘
fro t@?g&g%getiero%%l; or (ii) taken té)ge‘[hérg to‘f(on}rﬁ%f 5350 - SR rasgpstituted with
eterocycioaikyl thar [ SHHS R Wk:from 0 to 4 substituents
IRt g0 Serirrominalogen; hydioxy, SYRABRBSMN minosutfonyl and COO:
amig@carbonyl, aminosulfonyl, COON, oxo, CI-C6alkyl, C2-C6alkenyl,

-2-C3 [, C1-C6haloalkyl, CI-C6hydroxyalkyl, CI-C6alkoxy,
el LGRSyt E syt ing: mono- o
e o,
RO FUFEMINS-1-C sSulignylamimgs 4y - memper ,

hetgrgg}yﬁllgalké{lld:hgtlis F%ptionally_sut@telg% W?%argﬁrg%arr Wi elmefﬂwo" or  di-Cy-
grolips, and b- or B:mefmberty R s4ryiCo Aeerroptiingod? shirlor phenyiCy-C alky]
hydféité‘tHeresratsondimetocstait dOviereinch BAGRRMROUBSRESAN A from 0 1o 4
hydubteidhareofagequeing to,a0y ong.oficla -2, wherein each R3 is.
indgr%g}ggu%%gly hg%r&ger&%r CrC4alkyl. 45%3(‘%?1’1&1 Gnaor 3PSy Ry st nocarbonyl,
thereof acco c{ing {6 any orf8 b claire 48 gy hrefrsiRarony Mipdkoss-Cealkoxy that is
h a%lbt&?gwmyggyl G C@Bamy iz@l kﬂa"claqf@ﬁi@?@‘?-' IQ{L(zlf(alkzmoyl oxy. C-
C2 ¥ I, S OaH evthiost =3- cloal 0-Cdalkyi,
phenyl, phenylCl-Caalkyl, (4)-@110-&%&%b%?e%‘%%&i%@&fﬁ&%%&%ﬂ?‘&
phenyl-E-CozGialkyl (-0 6:membered heterocycle)-E-Co-Clalkyl. .

. EIC0alk Isul?orlﬁltllcé-é?aﬁ%l,o%}% gll?lﬁfsrﬂ go%“gﬂ%f fojt 64 afkyrherein Ry is C.-

s Eﬁéﬁihz{an%y%%%@éi@ha&yﬁ?@wts%wM@f@awxy)m@sﬁamkysqr(mo@e- -(Cy-

or di-CrC8alkylamino)Co-C4alkyl, and (mono- or di-Cr
Colkylaminocarbonyl)C0-C4alkyl, wherein E is 0, S, SO2 or NH; each of
which is substituted with from 0 to 6 substituents independently chosen
from:
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(i) oxo, amino, cyano, hydroxy, imino, hydroxyimino, aminocarbonyl,
aminosulfonyl and COON; and (ii) Cl-C6haloalkyl, Cl-C6oxoalkyl,
Cl-C6alkoxy, C2-Cé6alkyl ether, Cl-C6alkanoylamino, mono- or
di-(CI-C6alkyl)aminocretalkyl,CrC6alkylsulfonyl,CI-C6alkylsulfonyloxy,C,-

céai@ﬁmkyd@mmhyl@nimmrmomoamcdie(@k@ﬁah&mfmﬂgcgr@w; r@r@ga@y}sulfony Co-
C al@!ﬂc'waﬂkym&%é‘éﬁoﬂ‘é{&&&@aﬂ%ﬁﬁ'é 2 c,CQ/ g %O 'ﬁ%’t %'k aalkyl, or

enylCs-Calkyl and (4- to 7-mem ered A
pheWHEﬁ%osfdﬂgﬁ%ﬁe%P%?tW‘ﬁ%ﬁ?fb ferm Qjﬁs%lﬁlféﬁt@%ﬁéfb@ﬁd@@m%ch@mn from amino,

hydfeeyn Hiddaege nyinyd oxy aabuaaHoxa, am@@ﬁb@wfoafnim@gb‘mwi@p@%myaikyh
Cln@éng&?lkylccbg@ﬁlog!kgl Cgﬁ:@\ ?(ydroxyalgt? % @%?! o tgrat Is . o dilC,-

optlonally substituted with’CrC6 noyloxy,
CoallspoesilsABY iy, CrCedikbkyearbonyt ekl wienienesalkyl)amino’-membered

heteamglcfoatityb thaembetiek etatenyete. bih coMPONNchoh SRl QIRYHAE or 6-membered
netetRgrgof according to claim 4, wherein RA is Cr C6hydroxyalkyl,
CrC6cyanoalkyl, C2-C6alkyl ether, C2-C6alkyl thioether, mono- or di-(Cr

Col yl)am 0CO- C4 0- or

di-(CI- Colkyf‘}an? nocar%&rﬁt?ﬁg@’@ﬁglme?ﬁa@@éﬁkﬁéﬁl‘f@ff?léd’“@@ﬁ?@{\ i group of

he fgmuiembered heterocycloalkyl)C1-C4alkyl, (5-membered

heteroaryl)C0-C4alkyl, or phenyl; each of which is substituted with from 0O

to 4 substituents independently L@Qm’ﬁmino, hydroxy, halogen,

cyano, oxo, aminocarbonyl, COOH, a@rpéulfonyl, CrCealkyl.
Whe,@anGhydroxyalkyl C 1-Cé6alkoxy,C2-C6alkylether,mono-or d

Cl- C6 ,mono-ordi4C,- Céalk I)amlnocarbonyl
Llségfs aﬁk;hsﬁ?fﬁ‘ r%%&ﬁé’&ﬁ% f&ﬁ% HBte P P¥%embered

eterocycloalkyl that is optionally substituted with one or two methyl
groups, and 5- or 6-membered heteroaryl. 6.A compound or salt or

ydratettrersof ‘adedrdiegboad aimrdewhelieih; RA is a group of the

R, rfotmbia NS 18 1ns dnid abnentiosLdealylens shat is optionally
@ E" tute%l\glth 0X0;.represents a 4- to 7-membered heterocycloalkyl ;

PARESRETHO B 00 ST AT RS et (AGBen from: (i)

(Hydroxysakalodert; athinp. 6x6;hntinboarenyl, amifasyfoaidanachc@EEakyl, C-
CealkylsuifonylCo-Cialkyl, C;-CealkyisulfonylaminoCy-Cialkyl, and 4- to 7-membered
heterocycie; each of which is substituted with from 0 to 4 substituents independently chosen
from halogen, hydroxy, amino, oxo, aminocarbonyl, aminosulfonyl, COOH, Cy-Cealkyl, C-
Csalkoxy, mono- or di+(C,-CealkyDamino, and C-Cealkvisulfonylamino;

(iii) two R, taken together with the atoms through which they are connected form a bridge of the
Formula ~(CH,)e-P-(CHy)-, wherein ¢ and r are independently 0 or | and P is CH,, O, NH or
S or

(ivi two R, taken together with the atom o which they are attached form 2 spiro 4- to 7-
membered heterocycioalkyl ring that is substituted with from 0 to 2 substituents independently

chosen from oxo and C;-Cyalkyl.

7. A compound or salt or hydrate thereof according to claim 6, wherein R, is a group of

the formula:

t

wherein:
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(if) Cl-C6alkyl, C1-C6alkoxy, C1-C6haloalkyl, mono- or
di-(Cl-C6alkyl)aminoCO0-C4alkyl, CIC6alkylsulfonylCo-C4alkyl,
Cl-Cé6alkylsulfonylaminoC0-C4alkyl, and 4- to 7-membered heterocycle;
each of which is substituted with from 0 to 4 substituents independently

L ichoSerkybm Halogemdnytlyeuystainin oi@xsoaminocarbonyl, aminosulfonyl,

G 1GQAENCI-Cealkyl. ClC6alkoxy, mono- or di-(C1-C6alkyl)amino, and
Cl-C6_aIi<yIsquonyIamino; (i) two R7 taken together with the atoms

S 24 FSTRHIRPREFFIHE - drel COPife Stish Yiitrhashiidye efdhemmusriata 2 to 5; and

Re¢ (CH2)6-P-(CH2)7-, wherein g and r are independently 0 or 1 and P is
%ygy@%ﬁ %t;}%&g.,&\@ivg%&?s &%ﬁyq_ together with the atom to which they

are attached form a Spiro 4- to /- membere gferocycloalkyl ring that is
dlibshttted it sin 0rtdi2(Substitbhsimbeseriient chobeirdibmy X alkyl, C,-
and?Smh{kﬁnﬁ!mieemm?mgil,o;osalt_?&&yﬂ@é\ggggl%eq{e%gggr(q@gegg}plggmwhich i
6. wheteinilA.i ormula. -L -N \txG-R8 wherein; L is .
T el A oo s ReHPRE Dagirys amie.
are fife SERRASATRTY 1 2B ingsgiandy OB the Suiidf § afidlikrangesfrenor di(C,-
2 toGplandaRmdSind ) hydetigesn amiaecarbonyl, aminosulfonyl or COOH,;
or (ii) Cl-Coalkyl, mono- or di-(Ci-CoalltypaminoCo-Cialkyl,
Ci-Goallylsuiamdta-& dalirfanlilsulionyiaminatio Clallod, o 4 o

0

7-membered heterocycle; each of which is substituted with from
f__ mdepe_ndently chosen fr alogen, hydroxy. amino, oxo,/~"~>,R10
arbonyl, amlnosulfonyl,CbUN : tkyl, C1-Coalkoxy, mbrd: or” )
di-(CiCoalkyl)amino, and C1-C6alkylsulfonylamino. 8.A compound or s
or tydeF}tez;Qereof according to claim 6. wherein RA is:

—1-ENNN-RO-L-NN-RY V 1R R0 ~Nd

NN SR LN L=N. O  N-Rq
—L—N | N-Rg  —L—N | N-Rg

or :
wherein:

Re1s: (i) C~Cealkyl that is optionally substituted with COOH; or (ii) a 5- or 6-membered heteroary!
that is unsubstituted or substituted with 1 or 2 oxo; and
Ris represents zero, one or two substituents chosen from:

(1) amino, COOH or aminocarbonyl:

(i) Cy-Calkyl that is optionally substituted with COOH or C-Cealkoxy;

(iii} C,-Cealkoxy, C;-Cehaloalkyl, mono- or di(Cy-Cealkyl)aminoCy-Coalkyl, C,-Cealkylsulfonyl
and C;-Cealkylsulfonylamine; each of which is substituted with from 0 to 3 substituents
independentiy chosen from hydroxy, oxo and COOH,; and

(1v) C;-Cshaloalkylsulfonylamino.

9. A compound or salt or hydrate thereof according to claim 4, wherein R, is Cy-Cealkyl,
Cy-Cealkyl ether, or mono- or di—(C]—Céaikyl)amin0C0~C4aikyi, each of which is substitited with from
1 to 4 substituents independently chosen from halogen, hydroxy, amino, oxo, aminocarbonyl,
aminosulfonyl, COOH, C,-Cealkoxy, mono- or di«{C,~CgalkyDamino, C 1-Cealkanoylamino, C o

Cealkylsulfonyl, Ci-Csalkylsulfonyloxy, Ci-Cealkylsulfonylamino, and 4- to 7-membered heterocvele,



-L-NO-L-N,R.10V //\L-N O\ N-R9\/ -L---NN-R9-L-N J ,N-R9 or wherein:
R9 is: (i) C1-Coalkyl that is optionally substituted with COOK; or (ii) a 5- or
6-membered heteroaryl that is unsubstituted or substituted with 1 or 2 oxo;
and Rio represents zero, one or two substituents chosen from: (i) amino,

COGH or amingearkomy (iGi-Gaalytdhaidseptionaly.substityteduyith
gp@lﬂ:%k%h%qggg%}@mgg %{ﬁ%@% xy, C1-Cohaloalkyl, mono- or

Ci- 6afky minoCo-C2a oalkylsulfonyl and
gil ch%ﬂWﬁ ARTHE ederlbrwhrh is subsiltieddwilth from 0 te32 substitents

substitgentsnindepsadeoily shasendorahperaxy (X0 Ak SR N (v)

Ci-Cohaloalkylsulfonylamino. 9.A compound or salt or hydrate thereof
according focelajinfs WREkRIN RIS tgéregiga%whang to any one of claims 1-3, wherein:

A is absent; and

M is phenyl or a 5- or 6-membered heteroaryl, each of which is substituted with from 0t 4
substituents independently chosen from oxo, amino, halogen, hydroxy, cyano, aminocarbonyl,
aminosulfonyl, COOH, C-Cealky! optionally substituted with COOH or C-Cealkoxy, Ci-
Cehydroxyalkyl,  Cj-Cshaloalkyl,  imino, hydroxyimino, C;-Cealkoxy that is optionally
substituted  with  C;-Cealkanovioxy, Ci-Cshaloalkoxy, C;-Cqalkoxy, Cy-Cealkyl ether, C;-
Cealkanoyloxy, Ci-Cealkoxycarbonyl, Cy-Cealkanoylamino, mono- or di-(C,-Cealkyl)amino, C;-
Coalkylsuifonyl, C-Cealkyisulfonylamino, meno- or di-(C-Cealkylaminosulfonyl, mono- or di-

{Ci-Cealkytamino)earbonyi, phenyl, cycloalkyl, and 4- to 7-membered heterocycie.

12. A compound or sait or hydrate thereof according to claim 11, wherein M is:

(i) phenyl, pyridyl or pyrimidinyl, each of which is substituted with from 0 1o 4 substituents
independently chosen from oxo, amino, halogen, hydroxy, cyano, aminocarbonyl,
aminosulfonyl, COOH, C-Cgalkyl, C-Cshydroxvalkyl, C;-Cealkoxy, Cy-Csalkyl ether, C,-
Cealkanoviamino, mono- or di-{C;-Cealkyamino, C-Cealkylsutfonyl, Ci-
Cealkylsulfonylamino, mono- or di«(C-Cealkylaminosutfonyl, mono- or di-(C;-
Cealkylamino)carbonyl, and 4- to 7-membered heterocycle; or

(i) a heteroaryl chosen from:

Y B N B
) NN Ny N ~N N N
BRI NGNSy N N oo
N * \Nr » LN - LN[ . LN>- I:N H i\N H ;N H \N s L"N . O}\N
o] O O e} 0 O O 0
i | ; !
r@ N | N)kfﬂ N/U\!N N/U\N /L\ N/h\N N)J\N N/U\N

each of which is substituted with from 0 to 2 substituents independently chosen from amino,
halogen, hydroxy, cyano, aminocarbonyl, aminosuolfonyl, COOH, C;-Cgalkyl, C;-
Cehydroxyalkyl, C;-Cealkoxy, C,-Csalkyl ether, Ci-Cealkanoylamino, mono- or di-(C;-
Cealkylamine,  C,-Cealkylsulfonyi, Ci-Csalkylsulfonylamino, mono- or  di<(C,-
Cealkyl)aminosulfonyl,
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C2-Co6alkyl ether, or mono- or di-(C1-C6alkyl)aminoC0-C4alkyl, each of
which is substituted with from 1 to 4 substituents independently chosen
from halogen, hydroxy, amino, oxo, aminocarbonyl. aminosulfonyl, COOH.
C3-Coalkoxy, mono- or di-(C1-Coalkyl)amino. Ci-Coalkanoylamino, Cr
Coalkylsulfonyl, Ci- Coalkylsulfonyloxy, C1-Coalkylsulfonylamino, and 4- to
7-member, I und salt or h ther

-mef £ QJ&%;S&Q& ¥t o h?? rage g%} a&cga ﬁ ?1 3{1 & su aft%l i ?Ci? wherein X

according to claim 9, wherein RAIs: S d with

i MERESRE B SHIWABR(CI GANITAN o eadicith A10® Stsshiteedintisfiogapendently
cnos@rt@r@rsapstum@mtsaamendmbmmﬁeyn frOBA N YEEDXbsa%RNE AR Fr@Rflen together

o ol CAAlYISIROVAmING: 1 1 o k- AGompopnd or salt or hydrate thereof
° 0accordlng to any on€ ofg aEi/n% 1 " e(?aépl?(ry INGS absent; and M is phenyl

orj or 6-membered h ter%I l, each of which is substituted with from O

to substltué)mgoﬂr&ieﬂ'es ij T A o ORaRIgAms 1-13, wherein Y
is cykipdrony): cyaeiemirbasrpnyycmhrnoscfordpE@Odne:i Gi3C ealktykiny], morpholinyl,
6,6- @%@WYG?MQ@“M%@MQ 19 QH&@&%&@%’MW Gebich is sublsl*(muteci hwuh from 0 to 4

Cohydroxyalkyl,Cl-C6halgalkyl,imino, hydroxyimino, C1-C6alkoxy that is
S“bst”‘-%otﬁé %ﬂl&%ﬂi JELTRAT %ﬁﬁ%@ﬁom@ %ﬂ%aﬁew CrCealkenyl, Co-
Ceall %@ﬁaﬂkﬁgy}a@gu@ﬁﬂkﬂsbﬁmﬂf@ﬁﬁkm}y@ il =oGad ko Xy ¢a iRy Jamino.

Cl-C6alkanoylamino, mono- or di-(CI-C6alkyDamino, C6alkylsulfonyl.

CliG6alkylsidigrylanaing) reomnera dieféol£:0a1kyd) aniRask HonyhkEnene-wherein —
w-x4-di(C/-Cbalkylamino)carbonyl, phenyl, cycloalkyl. and 4- to 7-membered
heterocycle.  12. A compound or salt or hydrate thereof according to

c rrpqéLl \Rherein I\/klngl) ph@nyl pgm&y,l Bk p e}ﬁ’ndlnyl earb af whiBh is
d

% with kj:) slubs\lt ts e Iy LM%%EEXO
in gen, hy ro ano, Hml nyk, R
c alkyl, CrCehydiroxyalkyl,.C2-Calkoxy, calkylgtt%r 5
Ikanoylamlno MOM OTdiKCJ- Coalkyl)amlno Cc1_1 C6alky|su|fony| Cl-

C‘é‘{r/gpmnyl ~'morfb- or difC,~CBalk minosulf 5m o- or

d-(CiIC élkylamln ca ban 4)(%%?71 bere ﬁ% or (i) a
heteroaryl chosertfro 00 -,-2-Brk- W--NNC Nﬁlﬁ--é---\/\/---EKN 4
O’? N1' N[i, NLI ,NL._IL,. z, ,NlNI) OLI,,0 ---N - ~-N'. - N.NN . ---N -N:N

O
i hﬁg R H Rs R5 Ry H ReRs g, R R
N
T e e A e s LI
Ho LN ‘ R Rs | H RG R ’
- O “_.N O RsRs LN sRs LN
N Rs 5 ; H RS R5 R.1 O R5 RS ? Rifs R1
- \[%N/%ﬁ)n \H/ %JJQ//“(\])!} \HM /7\(7)“ \N/S( f\!/%(\g In
C ’ O RsRs « Rs Rs K/ Rs Rs N
B Rs Re RsRs R, ? Rs Rs
%N”/ﬁ)n N%N/fq N /YQ //ﬁ )
O Rs Rs K/N or Rs Rs \/N .
wherein:
nisd, 1or2;

R, represents from 0 to 2 substituents independently chosen from halogen, hydroxy, cyano, amino,
nitre, aminocarbonyl, aminosutfonyl, C;-Cealkyl, C-Cealkenyl, Cy-Cealkynyl, C;-Cshaloalkyl, C;-
Cehydroxyalkyl, C,-Cealkoxy, C;-Cehaloalkoxy, (C;-Cicyeloalkyl)Co-Cyalkyl, and mono- or di-

(Cy-Cealkyl)amino; or two substituents represented by R, are taken together to form:
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NI;NNNNNNNA-INN NAN N AA i:L.1 i A NNAN A 0000000 N,,F,Jjjij1K1
"J)-1,2@and N'.,,,,,..- each of which is substituted with from 0O to 2
substituents independently chosen from amino, halogen, hydroxy. cyano,

aminocarbonyl, aminosulfonyl COOH, C1-Cealkyl, CIC6hydroxyalkyl,
CI-C6 0, mono- or di-(C3-

Cobalk h Ly kanoylami
Coaly e o B ARG b 07 o Bt e
di-(C1- €oalicyl)aminosulfonyl. 13. A compound or salt or hydrate

thereofaigcardingto anyioae BEClaimsddches WhergingS ISSRSAYIANS Uhich they are

ethylenLe (%Qdo; wk '8h is su stlt ed with from 0 to 4 substituents

indep endently Chosen from & 84aﬁ}yfnlf?f§dé%@?]@fS]éﬁl%?IW@%iﬂﬁng and
Badibﬁer‘ﬁ/F%H@%@h‘t@éﬁ@%ﬁm@%&k@d%@em@mﬁ%}@&%ﬂkyﬁor phenylCo-Caalkyl; or

twmemberecheyeloalil or heterecyriaalky URatachealfrh aC@n@QMSIaH&E or a 4- 1o

gar{;a%{bey%rgltt%rtr%er fl ?cordlng to any one of claims 1-13. wherein Y Is

cyc opropyl cyglgbutyf( cyclopentyl, cyclohexyl, cycloheptyl, piperidinyl,

piperazinyl. morpholinyl, 6,6-dimethyl-bicyclo[3.1. 1]heptane -2-yl, or

ada antyrA‘ecﬁgf?Wﬁfdﬁ‘l?s‘%GB%@WWW‘WB’@@t@ 4i3ibktittiéergn the compound
has thelépentiently chosen from halogen, hydroxy, cyan, amino, C1-C6alkyl,

({;(2 Cé6alkenyl, C2- Coalkynyl, Ci-C6haloalkyl, C1-C6hydroxyalkyl,

Cl- oxy, and - or di-(CrCoalkyl)amino. 15. A compound or
sa drate the ording tﬁaﬁy 0 e of clamp{s 2123 wherein -
WI )n

OxyNH HN" S0 \/NH HN

ém T O e

N

17. A compound or salt or hydrate thereof according to claim 16, wherein the compournd

has the formula;

P82 08

O NH
\/ HN
= N N / N (k Y
Re />7R N
/B" A A \ Ra S \N Ra
k] L] or

(
HFI\E/KO
N
M\N
8. A compound or salt or hydrate thereof according to any one of claims 1-13, wherein Y is

pheny! or a 5- or 6-membered heteroaryl; each of which is optionally fused to a 5- 10 7- membered
carbocyclic or heterocyciic ring; each of which Y is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cvanc, amino, Ci-Cealkyl, C;-Coalkenyl, Cy-Cealkynyl,
Ci-Cshaloalkyl,  C-Cihydroxyalkyl, C-Cealkoxy, and mono- or di-(C,-Cyalikylyamino.
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H RS R5RiI0 R5 R5 Ri 0 R5 R5H R5 R R5 R5 9 R5 R5 Ri nH 0 R5 R5R5

R5 LN R1 represents from O to 2 substituents independently chosen

from halogen, hydroxy, cyano, amino, nitro, aminocarbonyl, aminosulfonyl,
Cr-Coalkyl, C-C6alkenyl, C2-C6alkynyl, C1-C6haloalkyl,

CrCe6hydroxyalkyl, CI- C6a|koxy, C,-C6haloalkoxy,

(Cs- 97Cy0@%g§¥pc%95% atl)\y dr%ngrz%otngreg adclcgc mﬁ%?%&%%?é?%a%lgv}lob wherein —

substituents represented by RY are taken oge
W-E1k C%alkylene bridge that is optionally substituted with one or two

@ Fg,‘ﬂ@lkyl moieties;  Qr g))pyvnh the atom to Whul:\,h wey are attached gr

)LN;& s throug ic are cogrﬂg te éf 8 or spiro 3 t§ Rs >/F?~;
7+menjbered carbocyclic or lhet rocyclic ri PS is N B
independently hydrogen. Cr kyl, (C3-C cycﬁoa’ilkylaé‘o -Calkyl or ReRs L~ :

phenylCO0-04alkyl; or two R5 taken together with the atom to Whlch/hQ
are attached form a C3-C8cycloalkyl or a 4- toered

heteroeycloalkyl. 16.A ¢pmpetind or salt or hyd hereof accordin !

wgﬁélm 3 herein the %}@7 QY\/?)m s
N 9 §Riq N

9 HORG Ry ‘\/ IRs\R5<j1 H

Ry Rs

0
m - J % Ry
H Het | H A
) \/ by Rs R | Het |

y B 0 @ .
M ~ 1
N
Het ; H R Rs L Het

or
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wherein:

©

S
e

is a 5- or 6-membered heteroaryi;

is a 5- to 7-membered carbocyclic or heterocyelic ring;

R, represenis from 0 to 2 substituents independently chosen from halogen, hydroxy, cvano, amino,
nitre, aminocarbonyl, aminosulfonyl, Ci-Cealkyl, Co-Cealkenyl, C,-Cgalkynyl, Cy-Cghaloalkyl, C;-
Cehydroxyalkyl, C;-Cgalkoxy, C,-Cghaloalkoxy, (Cs-CreycloalkyCy-Caalkyl, and mono- or dj-
(Ci-Cgalkyl)amino; or two substituents represented by R, taken together with the atoms through
which they are connected form a fused 3- to 7-membered carbocyclic or heterocvelic ring;

R, represents from { to 2 substituents independently chosen from halogen, hydroxy, cyane, amino,
nitro, aminocarbonyl, aminosulfonyl, C-Cealkyl, C,-Cgatkenyi, Co-Cealkynyl, Cj~Cshaioalkyl, C,-
Cehydroxyalkyl, C,-Cgalkoxy, C;-Cshaloalkoxy, (Cs-Creycloalkyl)Cyp-Caalkyi, and mono- or di-
(Cr-CialkyDamino;

Each R 1s independentty hyvdrogen, C;-Calkyl, Cs-Ceyeloalkyl or phenyl; or two R, taken together
with the atom to which they are attached form a Ca-Cseyeloalkyl;

Q is CHy, CO, O, NH, &, SO or SO,; and

misQorl.
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has the formula: 17.A compound or salt or hydrate thereof according to
claim 16, wherein the compound has the formula: HNO ,NVIN _R 18.A
compound or salt or hydrate thereof according to any one of clalm§ 1-_13,
wherein Y is phenyl or a 5- or 6-membered heteroaryl; each of Whlch is
optionally fused to a 5- to 7- membered carbocyclic or heterocyclic ring;
eachof which Y | bstityted with fram O to 4 substituents independently
chogféprl fro# (i%fg%g@r% , %féfr{o%%%glﬁgggar%ﬁ%ﬁcg E‘t%é&&&%.“b‘éé‘é]ﬁfﬁ%ﬁ compound
has & {eEAIkinyl, C1-C6haloalkyl. CI-C6hydroxyalkyl. C1-C6alkoxy, and
mono- or di-(C1-C6alkyDamino. 19.A compoung or salt or hydrate\t\hereof
according togny one of claimsq]r-/lg, wherﬁi;ﬁ -Y is: or R
2% (/\/ s
; Rg | E Re | o
Rs I R, PN Re :\[/\’FERS . Rafl(RRs
5 5 5
R4\;§/KO N\R‘4 Ré\ .

Re—y

OIN\& NT SO
ZON 7NN 7N @\

| ! R R i R ] R
\/\“?’_A_ l\vR\N A_ = \;}—'Aor TSN g

21 A compound or salt or hydrate thereof according to claim 1, wherein the compouned

satisfies the formula:

wherein:

0 is an integer ranging from 0 to 4;

pisOori;

each Rs is independently hydrogen, C,-Cealkyl, (Cs-Creyeloalkyl)Co-Cralkyl or phenylCo-Coalkyl: or
two R taken together with the atom to which they are attached form a Cs-Cyeycloaikyl or a 4- 1o 7-
membered heterocycloatkyl;

Y is cyclopropyl, cyciobutyl, cyclopentyl, ecyclohexyl, cveloheptyl, piperidinyl, piperazinyl,
morpholinyi, 6.6-dimethyl-bicyclof3.1.1Theptane-2-yl, adamantyl, pheny! or a 5- or 6-membered
heteroaryl; each of which is substituted with from 0 to 4 substituents independently chosen from
halogen, hydroxy, cyane, amino, C;-Ceatkyl, Ca-Cealkenyl, Co-Cgalkynyl, Ci-Cshaloalkyl, C,-
Cehydroxyalkyl, C;-Cealkoxy, and mone- or di-(C-Cyalkylyamine; and

Ry, and R, are:

(i) independently chosen from:
(a) hydrogen, and
(b} Ci-Cealkyl, C;-Cealkenyl, C;-Cgaalkynyl, C;-Cehaloalkyl, C,-Csalkyl ether, (Ca-
Cyeycloalkyl)Co-Cialkyl, and phenylCo-Coalkyl, each of which is substituted with from 0
to 4 substituents independently chosen from hvdroxy, halogen, cyano, amino,
aminocarbonyl, aminosulfonyl, COOH, oxo, C-Caalkyl, Cy-Cshaloalkyl, C,
Cshydroxyalkyl, C;-Calkoxy, C,-Cealkyl ether, mono- or di+(C;-CsalkylaminoCy-

283



22,

wherein: (73-) K2 is a 5- to 7-membered carbocyclic or heterocyclic ring;

rm :Cat) is a 5- or 6-membered heteroaryl; R1 represents from 0O to 2

substituents independently chosen from halogen, hydroxy, cyano amino,

nitro, aminocarbonyl, aminosulfonyl, C1-C6alkyl" C-C6alkenyl,

C2-Coalkyiy, ClsGohaloalkyl, ClCehydroxyalkyl, C1-C6alkoxy

Cl-C6haioalkox ,(C2-_CchcIoa(i§I}<y ’C%%‘X%‘Wééﬁr MBno- G Cealkylsulfonyl,  Cr-

di(C/-CBERYFEFRY BN & slfbtitgaresed hrizsenteoety Rhatakemptiogath ebstituted

with thevéitoms dhreughdihighiheyrare copagside-fammaiused,3- to

nembered carbeeycli terocyclic ring; Ria represents from 0 to 2 .

gﬁ%fﬁftuentsﬁndependeng%%{eg%ggérﬁn rogmtﬂg%hgeénr%eﬂeﬁh%%ﬂ% SRS s substituted

nitrd” ShiiABcArbohy i sHiBEURSrREENIT Shtkst, BRuCBhlkenylydroxy, cyano, amino,

Bk (S T o o len. €l €
- %Y. &G 4 alkyQCQ.C4alkyl, mQono- or

di(Cf—CGaIkybamin%gEac%X%}g’is in é_%lé(r)fajéné’/ ﬁ&&%%ﬂ%‘?{yc-%a%fﬁw ether, (Cs-

C3-E R RRIARS e Srikdny MeRaw R Bl ke R e gdiiemaftnGigkatormeao- or di-(C-

whi€kethejraracattached OrmakdEseyClolicuik Qsisln#2ne®: Q- NE Smembered

SO kR ENd MHS ¢ WndongAgompoynd or salt or hydrate thereof
according to claim 19, wherein E/h%ucsb{?tnl%e(ﬁm" A% R FoHRGIRY! gEpups. a8 5- or 6-
| Rgnembered heteroaryl.

A compound or salt or hydrate thereof according to claim 1, wherein the compound is a compound
recited in Table 1 or Table 1L
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R5R5 R4 r'j0 rm-R A A compound or salt or hydrate thereof

according to claim I. wherein the compound satisfies the formula: wherein:

o0 is an integer ranging from 0 to 4; p is 0 or 1; each R5 is independently

hydrogen, CI-C6alkyl, (C3-C7cycloalkyl)CO-C2alkyl or pheny1CO-C2alkyl;

or two R5 taken together with the atom to which they are attached form a

03-C8cycloalkyl or a 4- to 7- membered heterocycloalkyl Y is cyclopropyl,

cyclgbutyl, cyclopentyl, cyclohexyl, cycloheptyl, piperidinyl, piperazinyl,

%ma yP’%’%“Bﬂﬁ%fﬁkSPbW Ef[%lif%fﬁ@ﬁ 5097V 008 HyRS e hyyherein the

compruabexbrBsme deerddchetaisanylyieash  ofivbiehds sUubistittiegwithdrom.0

to 4 substituents independently chosen from halogen, hydroxy, cyan,

amjamo C|ﬁﬁﬂbﬁhr@3r%kﬁ%{%&@@@ﬁ&@ﬁdjr@f§§%9@&ﬂb&g{s 1 ?2 wherein
the C% alk)ﬂECL 6al %%ﬂggd Qno: or di- CI CG?S%%mmo and

1o are (if indépendantly'c osen”l"lro NG A () s
C17C6alkyl C2- C6alkenyl C2-Cé6alkynyl, Cl-C6haloalkyl, C2-C6alkyl
ethtt, (CrEPERIBERYITCOTRSIG: SHERHREM CTiCramyPemdtPofalinthydrae

thereisf stisstiged anjthrirofitRite: 4- 3t bstituenisindepr ageniyichasendeepuble carrier or
emg;é(groxy halogen, cyano, amino, aminocarbonyl, aminosulfonyl, COOH,

oxo, C1-C6alkyl, Cl-C6haloalkyli Ci C6hydroxyalkyl, C1-05alkoxy,

C2-00alkyl ether, mono- or di-(C1-C6alkyl)aminoCO-

Ctalkyl,mono-ordi-(Ci-C6alkyl)aminocarbonyl,C /-C6alkylsulfonyl,CI-



Co6alkylsulfonylamino, 4- to 7-membered heterocycloalkyl that is optionally

substituted with one or two methyl groups, and 5- or 6-membered

heteroaryl; or (i) R11 and R12 are taken together to form a 5- to

7-membered heterocycloalkyl that is substituted with from O to 4

substituents independently chosen from halogen, hydroxy, cyano, amino,

aminocarbonyl, aminosulfonyl, COOH, oxo, C,-C6alkyl, C2-C6alkenyl,

C2-C6alkynyl, Cr Chaloalkyl, CI-C6hydroxyalkyl, C[-C6alkoxy,

CI-CtfaloalKoRy2@peeitiaiyssthesit@r Cuojoloatkyl)Go-Calkybrone- @mposition is
forai{eCoalkydaminaGG4alwiomopeser Hi- lkyhaminacarbonyl
orG-Goalkylsult anﬁ?mg-C6a|ky|su|fony|ami’n§! ST ST AEE TR capaue

heterocycloal yf at is optionally substituted with one or two methyl

groups, and 5- or 6- membered heteroaryl. 22. A compound or salt or

hydite ;@e@g@o@gg@@w@mw 'be LomROYRLIRA.n i, the metnod
conGHBRRUR FeGEed i) - Qiakle 11, A Co und or salt or _
anyt}%%rggglgpeﬁgf ﬁﬁcgrdin&%&. any one of Clams 1-52, W fg&e%ﬁ fple thereof according to

compound exHibits 1o ¢ EERD RGO MR BRI Vitetsiaesebly Sl ZX7- receptor
actiyigeptor agonism. 24. A compound or salt or hydrate thereof

according to any one of claims 1-22, wherein the compound has an 1050

valuéof 204 Ficronrolapaniesssin antassay fioh 02 XL FERPIORANAIONISMns 1.24, in
the %pﬁaﬁbﬁlﬂma&&%kﬁﬂm&%ﬂmwgﬁP{rgﬂﬁgm%tﬂgﬁs}egnz‘ compound or

salt or hydrate thereof according to any one of claimé 1-241n" coMbination

witea, physiolagicaliy ageeplable sauerof pxopient, . 26 A
pharmaceutical composition according to claim 25 Whérdi e
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. 27. A method for modulating the activity of a P2X7 receptor in
vitro, the method comprising contacting P2X7 receptor with at least one
compound or salt or hydrate thereof according to any one of claims 1-24,
under conditions and in an amount sufficient to detectably alter P2X7
receptor activity. 28. Use of a compound or salt or hydrate thereof
according to any one of claims 1-24, in the preparation of a medicament
for altering the activity of the P2X7 receptor in a patient. 29. The use
according to claim 28, wherein the patient is a human. 30.A compound or
salt or hydrate thereof according to claim 1 or 22, wherein the compound
is radiolabeled.
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31.A method for determining the presence or absence of P2X7 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 1-24,
under conditions that permit modulation by the compound of P2X7
receptor activity; and (b) detecting a signal indicative of a level of the
compfbund‘raatsrhydrterthetesf troshiatogliRAX J£ecepanacivitih the
congndrit areffommeeermining the presence or absence of P2X7 receptor in
the sample. 32.A packaged pharmaceutical preparation, comprising: (a) a

phasmaceigabeAmaQsiiin Aseaidaag. A28 1, gaatainer and ()
AD

conPSHYStioNs for using the composition to treat pain. ALRAGEG ™ @ sample,
harmaceutical preparation, comprising: (a) a pharmaceutical composition

QOCOLRGR Lialie i 8 SANAINELANISN) MSIyELons for using the, - . - aims
cprrlpgglgggertg tfgat inflammation, a ne_urgloglcaFor heurodegenerative o
disorder A Car oot EE Ak RSO R bl E RrHig e By et A& o ders Bar Bigvity: and
use according to claim 28, wherein the compound is a P2X7 antagonist.

85 frEtise snesidimirts wain Isusl whéraimthe: RDCs@nialyaiist eakhilfitsodulating

an POX0rthatisra0imicrend Qﬂﬂfsﬂrolﬂﬁétgﬁrﬁﬁﬁﬁg éﬂé’ﬂ'&%ﬁ@é’ otqug)e%%gmg %E%Qtrggeptor in
ant%ogalig{);gctivity. 36.The use according to claim 35, wherein the P2X

antagonist exhibits an IC50 that is | micromolar or less in an in vitro assay
for P2X7 receptor antagonist activity. 37.The use according to any one of
claifds 34-86acherbintheRAXz I gnipgamis! exhibiimpo

(a)}  apharmaceutical composition according to claim 25 in a container: and

(b)  instructions for using the composition to treat pain.

33. A packaged pharmaceutical preparation, comprising:

4) apharmaceutic iti i i i iner;
{a) p al composition according to claim 25 in a container; and
(b) instructions for using the composition to treat inflammation, a neurological or

neurodegenerative disorder, a cardiovascular disorder or an immune system disorder.

34, The use according to claim 28, wherein the compound is a P2X; antagonist.

35, The use according to claim 34, wherein the P2X, antagonist exhibits an 1Cs, that is 20
micromolar or less in an i vifro assay for P2X, receplor antagonist activity.

36, The use according to claim 35, wherein the P2X; antagonist exhibits an 1Cs, that is
micromoiar or iess in an in vitre assay for P2X, receplor antagonist activity,

37. The use according to any one of claims 34-36, wherein the P2X; antagonist exhibits no
detectable agonist activity in an ir vitro assay for P2X, receptor agonist activity,
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detectable agonist activity in an in vitro assay for P2X7 receptor agonist

activity. 38. The use of a compound or salt or hydrate thereof according

to any one of claims 1-24 for the manufacture of a medicament for the

treatment of a condition responsive to P2X7 receptor modulation. 39. Use

according to claim 38, wherein the condition is pain, inflammation, a

neurological or neurodegenerative disorder, a centrally-mediated

neurSpsychistiediba regmehativiagcukiedisondel aradinmmune S aims 1-24
for disordenfadOreUser aneditaing:idoel aien 3R wherein IBRARA IPERIMPASx, receptor
mof@ifon. 4L Use according to claim 39, wherein the pain is

arthritis-associated pain, a neuropathic pain syndrome, visceral pain,

dental pain; headache, stum in, meralgia paresthetica, burning-mouth

oy o B S T 00 Hani g R GAggion. s euroogicl
o ReiiPtiEeREETShit FiiradgREngakeeny dekstetepmiphyhirstul oiskelietal paingiovascular
disaseenteaknemvous systendigailer.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. ~ 42. Use

according to claim 38, wherein the condition is osteoarthritis, rheumatoid

arthritis, lupus erythematosus, multiple sclerosis, arthrosclerosis,

glaucoma, irritable bowel syndrome, inflammatory bowel disease,

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

pulmonary disease, or interstitial fibrosis.  43. Use according to claim

39. wherein the centrally-mediated neuropsychiatric disorder is

depression, depression mania, bipolar disease, anxiety, schizophrenia. an

eating disorder, a sleep disorder or a cognition disorder.  44. Use

according to claim 39, wherein the neurological disorder is epilepsy.



40. Use according to claim 39, wherein the pain is neuropathic pain

41. Use according to claim 39, 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, muscuioskeletal pain, ceniral nervous system pain, spinal pain, Charcot's pains,
ear pain, muscle pain, eye pain, orofacial pain, carpet wnnel 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,

47, Use according to claim 38, wherein the condition is osteoarthritis, rheumatoid arthritis,
lupus erythematosus, multiple sclerosis, arthrosclerosis, glaucoma, irritable bowel syndrome,
inflammatory bowel disease, Alzheimer's disease, traumatic brain injury, asthma, chronic

obstructive pulmonary disease, or interstitial fibrosis.

43, Use according to claim 39, wherein the centrally-mediated neuropsychiatric disorder is
depression, depression mania, bipolar disease, anxiety, schizophrenia, an eating disorder, a sleep

disorder or a cognition disorder.

44, Use according to claim 39, wherein the neurological disorder is epilepsy.



