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conmpounds useful for treatnment of di seases associ ated
with P2X purinergic receptors, and nore particularly
W8 23459%Und/ or P2X2, 3ant agoni sts usabl e for ACTERRMEPESS26
of genitourinary, gastr0|ntest|nal respiratory, and
pai n-rel at ed di seases, conditions and disorders. 5

The urinary bladder is responsible for two inportant
physi ol ogi cal functions: urine storage and urine
enptying. This process involves two main steps: (1)

the bl adder fills progreSS|ver until the tension in

nervous fre e 1 ' 7
that enpties the bladder or, if this fails, at | east
CEhis scraion pastin OwTot@suid useul o tReatreent AF 8iAE RssbBied with P2X

nﬁe lél)[{gl;lctrle%gtco%sgf l })r(nolr > a?t%uﬁulg? ng%k 8{13/??& g?&gclgtg%ﬂ?mts usable for
cleastragng of gﬁnttmrmﬁey gbﬂt@hlt@bmlsxspmatom andpBoHrelhted diseases, condi-
qﬁh%&gi&hﬁdggtracellular purinoreceptors, have been
i nplicated as having a variety of physiological and
hoJo [, roles. (See, Burnstock (1993) Drug Dev.
ggrfg"% ?‘GSGI‘E)SP%F- le fgri,]ta/otuapcértarné gggpl%gﬁabﬁpctmns urine storage

Esdd neise aeptyng THEt pﬂ%ﬁésﬁih&olS@ﬂ&@ FriginWBdpY.E 1 BIRE bikg8er fills pro gressive-

L nten ai.n_an nce |ncrea
5T il b B ST BEND D R S R RIS B 4 RV GE e, catea
bb@mlcmrg@s iréflegdodicwts that v priesijtior blddded dri # his faﬂ,e a2t caameda
RErscRME HARE &)Ctﬁma% Alth Ekgrﬁmtl%n %ﬂen | SGH Abmic spinal cord

structure, transd uctl ani snms
SHker @815 P EINI1ed PR PRIed AY FpFers e cerebral cortex o brain.
P2Y- puri noreceptors are G protein coupled receptors,

\Bhr]h& ackieg Hakﬁttmd:élllﬂlﬁr ;ﬁﬁlﬁ@ﬁ@éﬁi}ﬁ)r@ h@ve&)eérﬂiﬁlﬂlhéat@(ﬂ as having a variety

}glo lﬂggcalca%é, %?l?%) glt (Segﬁ%xr&sﬁ%%gf%é)eﬁgf ev. Res 518 195-206.)

th‘lﬁ’DmsiI to i hpses exaentheleassimedah istimnate Séimotj&teevﬁﬂmﬁgs feﬁﬂtm gin
it Eg:!.m % ﬁrgnﬁgﬁ:c%ﬂ E&fe%sesiﬂ @én)é ?161@@ egé‘)i’% Eecep ors have

InC ononeri c recep
t0 PexmajrfmitigsKthe Paﬁdaltdﬁ’r?éfepdretoemml an the basis of
hﬁﬁ&@lbﬁsrtﬁz B?f?(?l/aﬁsd BlaitihBohafidatd 2Rd ER Heal
(1995) Nature 377:428- 431 Leévl S, acclogia Cﬁfgngus“fé%n The
BT Ehca PP bt ST it FoBRI 5RO I9iPyhe P2 purinorcceptors arc

Nenllyop AZPaael catdfh: chﬂ.tﬁ]?:lslﬂlﬁ'ﬁl)erglc-rﬂa&pﬁirf h&ﬁ&#‘f@ﬂﬁﬂm receptors, are

B RO o Bl e e SO 16 B DA T e vep P2
(em@mr): subgypes 1986 bedicldrkd) inclhdingi SI)rImrncﬁmerﬁ:X‘pdfeﬁﬁﬁs PREX0P2X;;
dPK?%fgldr SRLE ﬁuééﬁ%‘zé%ﬁlﬁlé ﬁceﬂ%?se szus (See,

pro UCG ‘currents prope &ééh

#-& Glnectgb ﬁ@gﬁyNw@miﬂﬁ “2%-thlewvistet &l (1999 %@)re &Ié7c43@e435, and
Bu/rf st6<§;2( I%Neuro%g&i / 3@%5.970111@?{) '[Ellggg‘? R6na gﬁromogorflal

P2X receptor subunjts are foun erents I n
ARG Of IS ERQA BT 2 &EPIQF SHOHBIL hefAlsobaemmdasseibed Souslova et al.

QoY €rhé M- 10Na0 1 )Mii? vffﬁ;yccbexpf@kle@smz BRAP2X; receptor subunits is
ial cell urinary bl adder

SRR e AT RS i B b st sposory neurons

{(( Buiivst . k9951 Na@iye J77:438aB0Nny 194335- 342; and Fer guson
et al. (1997) J. Physiol. 505:503-511). ATP rel eased
5in this manner nmay serve a role in conveying
information to sensory neurons |ocated in

subepi thelial conponents, e.g., suburothelial |amna
propria (Namasivayamet al. (1999) BJU Intl.
84:854-860). The P2X receptors have been studied in a
nunber of neurons, including sensory, synpathetic,
parasynpat hetic, nesenteric, and central neurons
(Thong et al. (1998) Br. J. Pharmacol. 125:771-781).
These studies indicate that purinergic 10 receptors
play a role in afferent neurotransm ssion fromthe
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spi nal cord has been shown to .stinulate rel ease of
glutamate, a key neurotransmtter involved in

noci ceptive signaling (Gu and MacDernott, Nature

389: 749- 753 (1997)). P2X3 receptors have been
VaEM7iotI%8d on noci ceptive neurons in the todA/ES0E065526
(Cook et al., Nature 387:505-598 (1997)). ATP

rel eased from damaged cells may thus | ead to pain by
22X ctceptat subgniR2X3foand bo nffd?@X2in3-odapniral ninng tadepirothslium.
s SR« PR AT e RO A0 o on il Bnd el cels ofthe

consi stent ction

i HTIp2Ls &ladddrioy odephallesy orgHms pya nefidt qﬁ éﬁﬁntm {Benstock 4899) J.
nmagdelbmyBbesie,. ;ﬁfd F&%Q&H&ﬁ? 019993 ﬁ?ﬁmﬁ 365 £089518). ) ATP released

P2X antagonlsts have 'been shown to be anal gesi c in
aHl BEIMIPBHINLY I¥e2EQE FhcoaNey st ipformationde ppgory neurons located in

_Srﬁjbépiﬂfkﬂbl%ﬂ@oﬂn@she Ehajbttrﬁmt%}%g&ﬂmé ;ﬁpga )E:((?l?(aﬁla&éézyhm et al. (1999)
ev C a an ar e

RS I EE R0 TR reeb Birfoem G NOET A bt Sppsrons,

r ackdingrsensaryesypphthotic, phiayymmeietit, neescnadnia| geensal n€irbes (Zhong

F&3F [@%?ﬁns L I%ﬁ}{[%la%&o 7t'7|i] %}?Pzﬁggse &3l m%.lr g?ﬁa? pﬁnnci;l%lc

expr ssed uman c d "are "expresse
| epoeiters phy andle atm@ﬁdreabm@lmtta‘namsmn ﬁ@mrthﬁt biadslepand that modulators

( o ERERLE Bﬁﬁ‘s 2 Rot@lﬁﬂaﬁlg Q%?&I&Pﬁﬂa%ﬁﬂenmlaﬁa%rders and other

13: 365-6 er reSearchers have inplicated t
gowértaéqb%ﬁasesermd&@pécn on of distension or

intralum nal pressure in the intestine, and

| Réckntadvidedncealso s@febsesa robrif eddblgbrins ATXafi muetgicﬂlecepto}s in

CBiRePer e e grda sl ROEr FRarapa e 50
LAV in dRbedsictvatio R 00BIX REEPIES 4iY d@t‘ial rodt ereetiBn oemsteghinals in the
(Do 8578 b belPdrlowhlBb ifth Db (40N sfitame %):y AR er

receptors are expresse ul nona
n8velwdpn ppdceptye wh%(qﬂmgg\yacmmtt ehtwrﬁ§89c7l48r753 (1997)).
resg E’éc@ﬁtofsﬂxave'begn 1deR@icd onMRBREPERShQRorsn HRGodtH 9915 )&Cook et al.,
Ngre rg hy ot hers have inplicated P2X2 and
357-203- 208 6P 7 1 tel5p5ed o Aamaaedrcslnpascthpsdead o gpin by
aicnvatul QIPIHXMGJ or (E’Zﬁ%’r)an%ﬁﬁﬁ@ﬁece}ai&i&r Rdciceptie8EBotyServe endings.

ook P Bt e g Slip Lot ARy St B AR e buman

, mﬂ:ﬁasa endpit(BleghenaBr Mﬂiaimasl @ f'ﬁéém {1978)0. oP@?ﬁm@msts have

25

. f t
S SPGB R S S
jromacad 3306181 @S (1998 eThipexidenesssuggests theat PZi’fizhed £2X; are
%%‘Ne@@rl &b hfPihhOfo@flaBRlr PeX s ea?o{eﬁﬁaﬂysuscful as

frequently undertaken for a variety ns

 iPAREH¥ng nodi fication of the physi cal properties of

.30

the active drug, optimzation 10 of the

m)thenmmkhaiehave slnﬁmrrﬁtmcs re&é}ﬂms teexmpaed ihitktman colon, and are
gé Iﬂgltl Iréléllgoisal I' 1=S 8?10%(% algei‘n st IaYco%&Péfanéo él&Neuro-

!;eh@tmmm MerddpQiy13: %Se@@mbﬂemmbﬂpm impliviatch thedtP&s receptor

,,|upaé*éc@i|%h bf. &'st%sﬂgl' %trﬁ%in\é_ ér)és b %'ﬁﬁ&t}h% aﬁ@ﬂﬁ@z{tﬁn %E reflex

nmet abol rc_trans- orna I on e active

somEacHpRsd X( Bipperal, J Rppeld (e 5%&3(&?{29/’ ané:hwdaahedatha to colitis
k! Wyn k&8 0hk, Jﬂ?%féz'b) Gair: & iV PRRIER004) 287:G647-57).

transf or mati on can catal yzed by speC| fic enzynes,

{J‘i‘j @%ﬁ@ﬁg?ﬁ#ﬁ?@@ﬁ?@ﬁf ﬁﬁb@i?‘%‘@ h SOFE&J@%@WS

mpﬂas@inrpmdmmdrynmpﬁhﬂiﬂ bddidsiiBy), ietpliedting thk rbdegitor in
Chem 2004 47(10)2393-2404; Beaunont et at, Cunt Drug
Met ab. 2003 4:461-485; Bundgaard, Design of Prodnsgv
Bi oreversi bl e derivatives for various fisnctional
groups and chemcal entities in Design of Prodrugs,
Bundgaard (ed) Elsevier Science Publishers,

Aner sterdam 1985). 20 In one aspect, there is

provi ded a conpound of formula I
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or a pharmaceutically acceptable salt thereof,

wher ei n: Xis -CH2-; -0-; -S(0).-; or -NR -,
wherein nis fromO to 2 and Fe is hydrogen or alkyl;
25D i s an optional oxygen; R is alkyl; alkenyl;

al kynyl ; cycloall cyl; cycl oal kenyl; hal o; hal oal kyl ;

or hydroxyal kyl; R2, R3, R4 apd R5 each |ndependently
i's hydrogen al kyl ; ami nosul fonyl ; al kenyl ; hal o;

smgle@mmnglm@e&xmw Bﬂﬁ’ha%ﬁﬂéa@m Rid %,

am no; hydroxyal k r oxyal kox
APICBAPFA/R apk G%WOEFIRWWPF’%Q}/@BS %wletsm Mﬁwsa eglﬁho
apys):1 3aketeroaryl ; heterocyclyl; heterocyclyl al koxy;
aryl oxy; heteroaryloxy, aralkyloxy, - 4 -

I)Iigr&rlﬁ%gc{:&hk g}_’lé)ﬂ\ééd( %f) %@@ %Be%ﬁllp Sctlse}xslélsi.: gc()jn o%g gncy disorders
(EHR)ath by ZRXs 802or(AAXe) recdpitors.\eh welbisn needdfnticam@aotis that act as
ﬁﬂ%rg%&ggw e{%eﬁtogsr : clulim lgzdln Eag(;g?@% 8 %Wg receptors. The
n@ﬁ%\t aa'ﬁr&mﬁusﬁmﬁwy%ﬂs Ry well agofssy al kyl ;

al kyl sul fonyl al kyl ; am noal kyl ; cyanoalkyl

ahigyicali depiVatiztionl oﬂia&tkry dru gqy@lbﬁba Ilslﬁ;ehlaelnlqy hndelmak@r focy edriety of

ARy sl W Ry otk SR e s e sppmization
afttle phm’tmaﬂfﬁmesc pareip prersced siteysphsifie taxgetm g Iealaption dlthesctive -
5%163&& @ﬁc? éttgigsruegl\qptcgﬂst I}ﬁbe?{lggﬁdutc HYQ déflpx ptrg(ﬁ'x%{%r fescribe a

orma Ive or siIX-nmenperea rirn

mpqyﬁémﬂlychulam ntrinsicdirdogieal askiyitylut éﬁl@btl&ma@l%@ﬂn@mb@ac trans-
for RBRdh to %@J&ﬂvé\hmg afbsﬁaceq&@be%&a%trbﬁ&:yvma&mah @nd Hall,

atons to whic ar e attach forma five or
Londopel?Bbr é?iﬁhllel thfgmf’ﬁﬁ?hcd{ill‘?feﬁﬁ?tw %@F%@% YORECIE enEpes,
&fﬁah&fy@@‘l@éﬁﬁt}lé 8dtR6 t@dpddn@iak alshelbRied B ndiBspesific chemical

0 hal o; hal oal | an1n L?g
Bieiosen el il L S ¢ A6 e fhee
4% 1) 2898- R4 pileeluiBntadr el ,Rrr. Drug Meiab. 2003 4:461-485; Bundgaard, Design
of Prodrugs: Bioreversible derivatives for various functional groups and chemical entities in
Design of Prodrugs, Bandgaard (ed) Elsevier Science Publishers, Amersterdam 1985).

In one aspect, there is provided a comi:;oiind of formula .
(D

or a pharmaceutically acceptable salt thereof,

wherein:
X 18 —CH;-;-0-;-S(0O),-; or -NR"-, wherein n is from 0 to 2 and R® mhydrogcn or a]kyl

-D . isan optxonal oxygen; -

R! is alkyl; alkenyl; alkynyl; cycloa]lcyl cycloalkcnyl halo; haloalkyl; or hydroxyalkyl;

'R% R?, R*and R’ each independently is hydrogen; alkyl; aminosulfonyl; alkenyl; halo;

amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro; amino; hydrbxyalkyl;
alkoxyalkyl; hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl;
heteroaryl; heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy;



each RO is independently -(C=0)-Rd; -(0=)P(ORg)?2;
-S(=0) 20Rg; or a nono-, di- or tri-peptide, wherein
Rd is al kyl, al koxy, allcoxyal kyl,

al koxyal | coxyal kyl, 20al | cyl car bonyl oxyal | cyl, am no,
cycl oal kyl, cycloal kylallcyl, aryl, arylal kyl,
heteroaryl, heteroaryl al kyl, hgterocyclyl

cycl oal kyl oxy, cycloalkylalkyloxy, aryloxy,

aryl q{e@fs@ {}ﬁbﬁiogéﬁo%éygﬁ te&s‘ﬁe% r&@&“@c@éﬁ (Z)a-(CO)-R; -

heter
Cﬁ%h€@3&ﬁoﬁéN R -Rf wherein le is

hydrqg%ﬂan%mrn%epen&hhyko@hl Coxy, ani no, cycl oal kyl,
cycl oal kyl al kyl, “aryl, aryl al kyl, heteroaryl,

het eroB QA ky | | 25heterocyc|y| cycloalkyloxy,

5 Cycl QRtld Ipaakklin yeyl; afaiy R Kiteroaryy habﬂo@:ylkmydroxyalkyl; alkoxyalkyl;

B R

anindmhky&dzmﬂmwmnaMHﬂMEﬂbstltuted phenyl benzyl ,

guanll@ Md@ﬁﬁkypﬁ% & é;;é&' r g%k%?gﬂogmland

aIkaﬁmmdéﬂ%mdﬂﬁnd@ﬁwhﬂﬂaﬂﬁav earth metal ion; 30

10 PoPK! Qﬁqs‘ttbghle}atm tHedrforh$to whiR t@%)él’e auBaledBﬁ 25}k Rbve or six.

15 R

30

are hydrogen is._methoxy and R4 is nethy

met h&ep efqﬁlaalgﬁaafloguwly %{%ﬁgﬂ one PRIGNEteEIARS %ﬁ%ﬁﬁd from O, S

therandﬂ'prOV|ded a conpound of formula | or a

pharima t|c able.s t here

PR TR R e ek BBl SR dhesi b Sihon P B5e5) g o s

I e i mehgbdredgmg thoat optlxd«ga]ly in8lsde ang oauwodpter@ms_sehygemm 0,8
[ kyl ; al kenyl; al kynyl; cycl oal kyl ;

%%$ enyI hal o; hanaIIcyI or hydroxyalkyl WO
2Bb7 hphrsgw) sioty et bdedodso0e; ﬂr@koxyr-@ R3, R4 and R5

e bR PRI §RirbYeni a8 d MEDHRI &I, SHbi RTaahhéQaéIR? hal o;

hal oal k | [ h | oal

ﬁlmt (rjgpc 3 %ﬂ;&pa ég@-l’lid gsﬁ%@gf)k;‘q;(%»o ¢ or a mono-, di- or
2?/ )0/1{ ﬁxy%qigide Gr)ﬁércmikkﬁ ag?lahlk@yyanécadyﬂw &mom |

o ALy RTS8 L PRy B Wi
ar al h@ybwﬁkyhhtﬁmﬂiﬁbkgwﬂwloxy@d@aﬂwhﬂwxxumuy, arylalkyloxy,
e
i ndefd =1C%) I@f (NH2)- B Wheﬁmﬂ" is hydrogen, bydrexy, alkyl,
hydr Qe&s. aryl AERIGR ‘h)ftk:roaryl, heteroarylalkyl,

zsgfﬁezgasgﬁw%ﬁw LT —

al kyletdrbathlalkolp ey Gretlekeydeyclgipgy; pad Kol 3aRKyhyidrogen, atkyl, hydroxyalkyl,
aminoalkyl, optionally substituted phenyl, benzyl, guanidinylalkyl, carboxyalkyl,
amidoalkyl, thioalkyl or imidazolalkyl; and R®is hydrogen, alkyl, an alkali metal ion or
an alkaline earth metal ion;

provided that when R' is isopropyl, R* R’ and R® are hydrogen, R%is methoxy and R*is

 methyl or methoxy, then R® is not methyl.

35

In one embodiment, there is provided a compound of formula I or a pharmaceutically

acceptable salt thereof, wherein:

X is —-CHz—-; -0-;-8(0)y-; or -NR%-, wherein n is from 0 to 2 and R®is hydrogen or alkyl;
D 1is an optional oxygen;

R' is alkyl; alkenyl; alkynyl; cycloalkyl; cycloalkenyl; halo; haloalkyl; or hydroxyalkyl;
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het erocycl; and heterocyclylallcyl; le is hydrogen,

al kyl, hydroxy, allcoxy, am no, hydroxyallcyl or

al | coxyal kyl, and each le is independently hydrogen

or alkyl; or R3 and R4 together with the atons to

WO 2007/2508Y are attached may forma five or SPXEEP2006/065526
15nmenbered ring that optional L¥_includes one or two

het eroatons selected from0O, S and N, or R2 and R3

t q{;‘ﬁ]gh Rf avd 1]g%atmﬂdeﬁeﬁmﬂgf@ W}ﬂi'dc‘jg&l gy afﬂér@'l auﬁaﬁm& haloalkyl;
ive ered rin IO

"o ol dutrost: ey BFSa oG e Skl wpGAIaE Rudrbeatkon

and Nlkya@alkéxy; sikylsudfioogeayisidfokyl; ¢yainglay; _hb&l‘dﬁ@ﬂkyﬂe_rocyclyl hetero-

am n%yclgélk@i %9%6&8%@%3%&%%61@ Rgtabiraﬁﬂoﬁ!? §ptli031ally substi-

or trtquéphfpn@ey; -GReTRS -ﬁCRdmf(i)la(G@)l-R KXy (Z)aB8DRENR),-R®

cycl q@cgﬂ , cycloallcylalkyl, aryl, arylalkyl,

het er oa , 25heteroary|alk¥ , heterocyclyl,

cycl darndm eaeh) independsefly g palkyl oxy, aryl oxy,

aryl glggydrw het er oaryl oxy, heteroaryl al kyl oxy,

het er Q¢ ony (CH2)

O K ben N ol hei sl Bt onp o Ryl alkonyalky

al k?n&glgﬂfhnﬂﬁlkyﬁmhma]ﬂ(ﬁyéyan@qﬂh rmgdkiyy:l &lbdé(ﬁ‘a?ﬂ{yl cﬁﬂ@ékky]aﬂgyl

ary a ete et eroaryl al ky

het erhgtglﬂ/og ‘?13“%31) &t oﬁr‘%a"fj@y cycl oal I cyl al kyl oxy,

ar yl R® ivbydrogeny byl kyydooesy, alkedyeamuiap yHydsoxyalicyl or alkoxyalkyl, and

hete I clyloxy; pis 2 or 3;
#q&%g%{?&&?%?&drﬁ%%%g&%al kyl , am noal kyl ,

opft Roaﬁgﬁ yossthss itk theatppiie i tb@mqttached may form a five or six-

guaniinhiica |rinEYﬁat oﬁﬁgﬁggiﬁ@iuhé’é onc ARt YAtom} RieRl ¥ 0, S

an

or imdazol al Rg is hydrogen, alkyl, an
al kaff®Metal ion or an alkaline earth netal ion;
orR*and R® together with the atoms to which they are attached may form a five or six-

membered ring that optionally includes one or two heteroatoms selected from O, S
and N;

R® is hydrogen; alkyl; halo; haloalkyl; amino; or alkoxy; and

one or both of R’ and R® is -(C=0)-R%; -(0=)P(OR®),; -8(=0),0R?; or a mono-, di- or tri-
peptide,
wherein
R%is alkyl, alkoxy, amino, cycloalkyl, cycloalkylalkyl, aryl, arylaikyl, heteroaryl,
heteroarylalkyl, heterocyclyl, cycloalkyloxy, cycloalkylalkyloxy, aryloxy, arylalkyloxy,
heteroaryloxy, heteroarylalkyloxy, heterocyclyloxy, -(CH,),-C(=0)-R®, -(CH=CH)-
C(=0)-R®, or -CH(NH,)-R% :
wherein
R® is hydrogen, hydroxy, alkyl, alkoxy, amino, cycloalkyl, cycloalkylalkyl, aryl, aryl-
alkyl, heteroaryl, heteroarylalkyl, hcterocyclyl,cycloa]kyloxy, cycloalkylalkyloxy, aryl-

__oxy, arylalkyloxy, heteroaryloxy, heteroarylalkyloxy or heterocyclyloxy;

‘pis2or3;
Ris hydrogen, alkyl, hydroxyalkyl, aminoalkyl, optionally substituted phenyl, benzyl,
guanidinylalkyl, carboxyalkyl, amidoalkyl, thioalkyl or imidazolalkyl; and
R?is hydrogen, alkyl, an alkali metal ion or an alkaline earth metal ion;



- 6 - provided that when le is isopropyl, le, R5 and

R6 are hydrogen, R3 is nethoxy and R4 is nethyl or

nmet hoxy, then Rd is not nethyl. The disclosure al so

provi des pharnmaceuti cal conpositions conprising the

conmpounds, methods of using the conpounds, and

nmet hods of preparing the conpounds In a second

aspect, there is provided a pharnaceutica

conmposition conprising a pharmaceutically acceptable

carrier and a conpound as deBi-ned in the first

aspect. In a third aspect, there is provided a

conpound as defined in yhe first aspect for use in .

ploeided hat when R’ GfisaprapalB”, & a2 hydiogpt, Br is methoxy and R is
@ﬁlﬁl]%?% Hop hated, ibepaty tract disease sel ected
romreduce adder capacity, frequenct mcturition,
urge incontinence, stress incontinence, bladder : :

THERBIIRACLAIW fr¥vidBe Phatiaftiuficad (dinbssitiind ebinbASBY the compounds,
prostatitis, detrusor hyperreflexia, urjinary

nfigthags efinsing the comppunds,andmeatiods phrsRaFing ShetoRgonpds

bl adder, pelvic hypersensitivity, urethritis, 7

" 9Skenlt «Jis%éot, PErY i R&ifledS ¥ NSHaffReutREI0 SbBh&EtioR omprising a
cystitis, Or 1diophatic bladder hypersensitivity, a
phaimmcewivdily asrptablaicartipnand acomppendss defined i the firyt gppect.

i nfl ammatory pain, surgical pain, visceral pain, =~ -
dent.al ,pal £ LB, ' b B thPBEsPaspBRifdt use in th
IB&EEF%m%ﬁFﬁ%?Qﬁf rgﬁﬁgy%%q@#%gﬁzgﬁﬁpadaqhes,m%e(velmenl )
theRimbiY of NB2IX] bri BOXA leeuepiog hatsgonfbirsdintet grinary @herdlfléﬁase selected
injury, interstitial cystitis, capcer pain, .vir

fioh casfiioed Sladdere CRPICIY, (TRAREET JCEEER. Pres, icppiiicnce,  stress
ihddht#hdhce, Yladded By ReSRGivay,Shbniiint frodtitic Hyp&treplBo Wistatitis, detrusor

syndronme, a respiratory Hl§or_er sel ected from " .
hypermflesiapbstary draquencpuheriis Wrigny dEEacY Lverive Bladder, pelvic

paer FP byt Rl PRl Fon SER proS b irysis, or

idlbsRas ®ladabd hypeysensitivity, arpeitatondiion,csaid pain condition selected from
_di arrhea-donm nant 1BS, and pai.n (%gﬁ%]gci.-at ed with, .-~ ..o
inflpamatonyt Rad, jSHEgica pale KFGAL PATH SRR LRAN PrERpsE el pain,
philh£n e BY B Stlomin QFRARS hamashel, inesd ibjfiry| Reurftsy sduralgias,
aspect for use as a prodnig for a conpound of ﬂqrnuha ;
piisoning dschemic infranyeinterstitiak cystitis, qapeer pampyiraly, gamgitic, QF| acterial

. are as recited.in t ' . el '

b PSS, ] biERSl kbR bk Byndrome, 2

rédgitdtagdisordérneldetedsfromshemtic dostruttive uimpanatisease.ofstiana, and
nmedi canent for Lhefg%ggﬁneg% %$ ﬁgP X3 or. §§XE73 ‘svndrome

brogehospast, ot EREERINEEINGD Aisordsy SRlqofedr YorR, HEfeblg; Bawd gsyndrome,

mﬁ%ﬁ&wg oMb ORe WiRMY BEE Sk icblk, Afartheslaaaiak BYJRId pain
capacity, frequenct m<cturition, urge incontinence,

assbaiged with gesitointesting] digierstiter hyperreactivity, benign
prostatic hypertrophy, prostatitis, detrusor

hyperreflexia, urinary frequengcy,, poct.uri i.nar
Inipene gspeci Beide P st adaEpoAs el S S ep P i pse as
-prg&%é@riaté ﬁwoeﬁ@af@h{lﬁlw, pel vic pain syndrone,
atogy a

pr o la, cystitis, or idiophatic bladder
hypersensitivity, a pain condition, said pain
condition selected frominflammtory pain, surgica
pai n, visceral pain dental pain, prenmenstrual pain,
central pain, pain due to bunms, mgraine or cluster
headaches, nerve injury, neuritis, neuralgias,

poi soning, ischemc injury, interstitial cystitis,
cancer pain, viral, parasitic or bacterial infection,
post-traumatic injury, or pain associated with
irritable bowel syndrone, a respiratory disorder -

sel ected from chronic obstructive pul nonary di sease,
asthma, and bronchospasm a gastrointestinal disorder
selected fromirritable bowel syndrone, inflammtory
bowel disease, biliary colic, renal colic,



"Al kyl ene” neans a |inear saturated dival ent
hydr ocarbon radi cal of one to six carbon atons or a
branched saturated dival ent hydrocarbon radi cal of
three to six carbon atons, e.g., nethylene, ethylene,
2, 2-di net hyl et hyl ene, propyl ene, 2-nethyl propyl ene,
butyl ene, pentylene, and the like. "Al koxy" neans a
noi ety of the formula -OR, wherein Ris an al kyl
noi ety as defined herein. Exanples of al koxy noieties
include, but are not linite®to, nethoxy, ethoxy,
i sopropoxy, and the like. WO
2007/ 025901,PCT/ EP 9&3/065526 - 7 - oxyethyl,
3- met hoxypy opyl t hyl - 2- met hoxyet hyl ,
- met hoxypropyl, and

‘3- met hoxypr opyl .-
NTeaps a group of the fornula
-R-O gln R &nd R each are allcyl ene and

R' is alkyﬁ'as defined herein. 5 :

"Allcyl carbonyl oxyal kyl " nmeans a group of the formula

= OO R 2 A a8 hdkiemEn aRrR aspeer.al kyl as

'Wgﬁ%lnéd erelﬁpq£AFk$§%%r%§nyl means a nDPety of the

formula -le-R', where-R is oxo and R |s alk
'In@e“fﬁhmuech,ethmens provided thejugy pEyeqreppnd ahgdefie %%.ﬁé%tﬁspect for

L8 P23 doRpok: t
o ngliFoR oS, HPTBE Ry FF rC Epn rcspor
: ant@@iil@t-medmﬂe&mﬁnﬁxfy ttd&e dfseasmélectechroﬁ thRgravpeoesistingrof reduced
is al kyl ene, R

blafdet e et R S REAReR o BTy ghipge, bladde
hyiaeﬁéséhaty, M&% fpm%%l §h3h§f&wﬁ@ ﬁxu&ir%er@d’f&xih?ﬂnnary

I's a i ned hérein Al koxy an1no
frmemw mmriae el wgeq% cReragliNer Baag. | Bl i dPH&?ﬁHSIﬂVltY,

ol A, o g, BRI, g i

hypheseltivity a pa;al doydiitias, el pave dorvdtian selected| fiaph iinﬂaefmmtory pain,
[ on neans . a ion of a .such

|
o P SRR B cich B MR OFUBR T i, S Gf as due to

buﬁfsefrﬁ‘gﬂ?&e}’ 08 QP BéadREHAS BérvidNinid8y, "¥ulded,i Dewrslgint, hpmsomng,
met al “i on" nmeans a divalent ion of a graoup Il A e

ischowie indureingirstisial civeiiive SAUSR PRIB K AlnPArdTifoNY | baipeAl fection,
rab

BT 854 PRSP SRR o i

dlsioﬁ%epeﬁl@&aﬂl yrons hhnd)nmgeobstmcta’le k)ﬂdmdm ndi'se@g, wastgna, and

h ei n thus enco IIc
GhSPRy BB Al g gk HER PR O™ MR DT, fyndrome,
mﬂa%d}!itaé%ovm fiRbgk, Billasy 8dlicy h’éﬁﬁEccﬂI&Q dfgrhésd@hiyit. IBS, and pain
an1noa|ky| i ncl udes net hyl am nonet hyl,
asmmwllvath grobeinastinalWist{psiani nopr opyl, et hyl am noet hyl
and the like. WO 20071025901PCTlEP20061065526 - 8 -

vy




"Di al kyl am noal kyl " neans a group -R-NWR' wherein R
is allcylene and R and R' are al kyl as defined
herei n. D al kyl am noal kyl i ncl udes

di met hyl am nonet hyl, di net hyl am noet hyl ,

di met hyl am nopr opyl, N-nethyl-N-ethylam noethyl, and
the like. "Am noallcyl"” neans a group -R-R wherein
R is amino and Ris alkylene as defined herein. 5

" Am noal kyl " incl udes am nonet hyl, am noet hyl,

1- am nopropyl, 2-am nopropyl, and the Iike. The am no
nmoi ety of "am noallcyl" mayghe substituted once or
twice with alkyl to provide "al kyl am noal kyl " and

“di al kyl am noal kyl " respectively. "Al kyl am noal kyl "

i ncl udes net hyl am norret hyI met hyl am noet hyI

n%%g?‘/s:? r%?ﬁ%%%?‘% )}]im fe m n%eé hychls%g ca 1on ciflfeding the speciﬁ—

deatiet hyd carmsdeitithie deﬁmﬂmms wen bel@w. ahmv@iﬂm}yﬁd that asused in the

I\kﬁﬁ oa}) cptﬁ'lg ﬁé&ﬂhé@&éﬁy lihe éﬂ'%gla} Rfemls H4€€4an » and “the” include

ans a group wherein Wis am no
awurahreif%enm m@%ﬁﬁ Brgeongext &Wﬂm@aﬁm@rﬁm
" Al kyl s-ul fonyl am do" neans a noiety of the fornul a
N@o%@ TBethtEd’ &iniipotnt $habédhythcea thd aRiv:ttlyﬁf inydlied gempdind or
?ﬁg‘é‘% 5 " Am nocar bonyl oxyal kyl " or "carbanyl al kyr
§°r5wgroup of the fornmula -R-O-C(0)- NR R' wherein
Ris alkylene and R, R' each independently is
H‘y‘dk)b gawng theahdnpivalens Iidge{r iopbdndhed sjterated hydrocarbon moiety, con-

ﬁé’gfh %Qﬁ 6&91}6%3 aﬁ@ﬁﬁﬁo %P Qfo%?havﬁ%%romﬁ to \ﬁ@ﬁ{}@dafbog atoms.

each I ndependently is en or al
Aaverodon trefespite am alkyl Qeaypiobens tﬁ Stx 2 ﬁ@&}fp!é's ée@sfﬂm Examples
pR @felildb ot bre ndPrraNél to Okhahiﬂyétﬁtﬁ] propyl ifspropyl, isobutyl,

Ialko u t mila -0-R-R
V%F%t%teﬁ ~fudy ’aﬁﬁﬂﬁ é’ﬁ@ x%n'g‘t&d%d f‘%‘gﬁ’&?%ﬁﬁs def i ned
herein. "Antagonist"” refers to a conpound that
- dAlEmilShews o lingr evanyadent hplro@thooradifal ehotolte sixcuhpotingsora
| %&m{cﬁ&fﬂ&ga &éb [ fydpocr boftFaffical maémas]{&a%\ﬁ%k&m cntfihih§ at least
aromat | c on noi ety

consi sting of a nono-,
@P@F‘O‘thlﬂ?gﬂéw&,f&‘?"@ﬁht’ﬁ"@c@ﬁ»ﬁ@dﬂﬂ’%earyl group can be
optionally substituted as defined herein. Exanples of
W)ﬂ'ﬂh&lh £EndaR ﬁiolltdﬁ,lenbhlj'dr&mﬂ)dft&hdléal b fis@do 6iR carbon atoms or a

%?1}/ v?l% 31%}.{' & %8%?’%?"%@? l‘threealggixgc\ég/ on apo%{]sacr:]c}nrt]mymg at least
omymgirl'imn;ij &.g-fetiphelnpiopynyb ahg thedikeli pheny! | ‘
am nodi phenyl, di phenyl sul fidyl, di phenyl sul fonyl ,

d' | ,
bens 0@6 Hlléﬂ? l%g:aﬁga@tﬁﬂeﬂ gﬁﬁl&{t h @1%@5.’98“ Wdf one to six carbon

ran zodi oxyl enzopy.

ran
B‘@ﬁ‘zsé’i a?ﬁ'ﬁ%“’d spafekdyleny Kﬂm"ab@?zr ¥@6‘?‘>ﬁ9 fix carbon atoms,

- BeNARIYREE ddiyRME, 2 DEREMRIEHYRhE, anspylene bleﬂiiémgflpfdii?léhé Butylene,

00 1PCT/ EP200 /065526 -9 - yl,

REY Y% ﬂléﬁtii‘é henyl, ethyl enedi oxyphenyl, and the

i ke, 1ncluding partially hydr ogenat ed derivatives

: t‘meaﬁﬁneaﬂwlyb‘nty@ e fomupl APRyhrereimRiican allg) miotyasdefined -
h(f}& &%@Lﬂmﬁgﬁ%@m ifAfHeCRlt aBFth mﬁwt&emxf@my,

yl ene ‘grou I's an aryl group as defined

iseprepewy, @dghe E‘E?ﬂenyl al kyl s such as 5 benzyl,

phenyl et hyl, 3- (3-ch|oropheny0-2-nethy|pentyl, and

tAlRoAyhlkel” afems@mmsdy@s ﬂxafforaruyal R-OLRY, whér8RY isandyydnd R’ is alkyl-

S8 e R e R B tame 2 et
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"Aryl sul fonyl neans a group of the fornula -S02-R
wherein Ris aryl as defined herein. 10 "Aryl oxy"

nmeans a group of the formula -0-R wherein Ris aryl

as defined herein. "Aralkyloxy" means a group of the
WORMTI025%0- R- R' vvher ein Ris alkylene and R HC3/ERRapb/065526
as defined herein. "Cyanoal kyl%_." neans a noiety of

the formula -R --R', where R is al kylene as defined

hemnyl,anﬂct%xypmpyy anﬁethn -2Ahéthbxyethyll 3-(2- Gyt otk 3-methoxy-
al _%% aﬁg} ed carhocyclic noiety
8 §?%??¥g ﬁ% X EYR8P¥i ngs. Cycl oal I cyl

can optional |y be substltuted with one or nore
s iseryeliannkl” mgias emuealithe Hrpyla -Ry@d-O-B" wherein R and R’ each are

| pEeReNAa i hyanhy Y R¥ved REGY! . al | coxy, halo,

hal oal kyl, am no, nonoalkylarnlno or di al kyl am no,

s ot herwi.s ecifical i.ndi

oy RaSr R RSN RESF h iRl te bR iC R Padip X i atkytene
cyu”@psﬂpﬂhsmimaihbmnyl, cycl opentyl, 20 cycl ohexyl,
cycl oheptyl, and the Ilike, including partially

UNSRHMERISH el A/ﬁsfeg%? ﬂle'?&‘hﬁﬁé —R’ @/%&%'é%'o% léa/d R” is alkyl as
nmeans a noiety of formula -R -R", where
aﬁ#?P%h@“%nd R' is cycloallcyl as deflned hereln.

"Het eroal kyl " means an al kyl- radi cal as defined
hevligilsalfodndt edns @ ieviety wbhoforrblhe &Ry WegeR’ ia1SOFBankd R Es alkyl as
b %Qﬁqﬁggaced with a substituent independently

ected from the group con- 25 sisting of -de,
-NIeIr and -S(0) 11Rd (where n is an integer fromoO
té\ﬂz',lsu ol meanpidegiety ahde fymuliaR -Rh & "pdiers whste R’ is alkylene,

ap'tRchimentd R istdl&1 eleliQdleley]. radical is through a
car bon aton] wherein | e is hydrogen, acyl, alkyl,

al.kyl , or cycl oal kyl al and
AR PR R KB 50 5 s pr alkyl and R
aydkﬂa$&#mpdhﬂemycloalIcyIaIkyI and when n is 0, Rd
i s hydrogen, alkyl, cycloal kyl, or cycloallcylalkyl,
anfoMietindr rh@anla Roiety otk fo?m@iaKNh Ol@X@]Ie&%l ﬂﬂél %dl%gen or alkyl

cycloalk | al ,._.am’no, acyl am no, nonoal kyl a

dind R ?P&WVﬁgd%Eﬁﬁﬁgﬁhtatlve exanpl es incl ude, but are
not limted to, 2-hydroxyethyl, 3-hydroxypropyl,
ZAhyﬂummwFﬁmmnM[hﬁﬁ@&fﬂﬁaﬁﬁﬁmcxmﬁﬂﬁﬂﬁﬁR@ﬁﬁaaﬁdﬁﬁwahmem.
hydroxynethylethyl 2, 3-di hydr oxypr opyl ,

B

Zm§ﬁ$WBéFh idium gr gepitpie pic y s ﬂ“@?ﬁ&ﬁﬁﬂpmonylethy
am nosul fonyl met hyl , am nosul f onyl et hyl ,
anikasthin metdpidﬁp)ﬂeansmﬁﬁhlénﬁmnmﬂa b frﬂrmétmfshavds berylium,

AR eREn RSPy PRERY %9%%%{5@%%3%“

bi cyclic radical of 5 to 12 ring atoms haV|n
"émgto” oreenser gsonest iNR'R1 wiepraio Rt md*R"rrgcloméepenmtly tsﬂlydzlmgeeor

YIS S Rﬁﬁrﬁf“aﬂ:@gﬁeéﬁltﬁﬁeﬁgoﬁ 80 Niichmif5 and "d 'Qlﬁylammo

renalnlng ring atonms being wth the understandlng

t the attachnment et e aryl [
e TS ROR Bl W 68 SEIBNL RRSLES) s
bainoplkyldnehdes nethddniih orth @blylasetdighninedthiye ﬁﬁtlﬂlanﬂ@lﬁiﬂiy@,&thyl—
I ieties include, but-are not limted
%BHQ§%§op?f%% IEFy substituted i mdazolyl, oxazolyl,
i soxazol yl, thiazolyl, isothiazolyl, oxadlazolyl,
thiadiazolyl, pyrazinyl, t hi enyl, benzothienyl,
t hi ophenyl, furanyl, pyranyl, pyridyl, pyrrolyl,
pyraw yl, pyrimdyl, quinolinyl, isoquinolinyl,
benzof uryl, benzot hi ophenyl, benzot hi opyranyl,
benzhni dazol yl, benzooxazol yl, benzooxadi azol yl,
benzot hi azol yl , benzot hi adi azol yl, benzopyranyl,
i ndolyl, isoindolyl, triazolyl, triazinyl,
qui noxal i nyl, 15 purinyl, quinazolinyl, quinolizinyl,
napht hyri di nyl, pteridinyl, carbazolyl, azepinyl,
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"Het eroaryl sul fonyl neans a group of the formula

-SOZ-R wherein Ris heteroaryl as 20 defined herein.
"Het er oaryl oxy" neans a group of the formula -0-R

wherein Ris heteroaryl as defined herein.

weetEaghal kyl oxy" means a group of the for MR TAEP2006/065526
-0-R-R' ‘wherein Ris al kylene.gnd R is heteroaryl as
defined herein. 25 The terns "hal 0", "hal ogen" and

" BlaikiRinin oMyl findiBya feup SSeUR RitviictioR geililene afiER'@hd ROare alkyl

a.s tLtuent fluoro |, or or iodo. .. .
" e R DR PRIz no S fiPiori RByiaRinarR he cimethgminocthyl
odimeshdarhipdprogenNiasth ge-ethoharoethyliat hthedike  or
di fferent hal ogen. Exenpl ary hal oal kyl s i ncl ude

- SiidfnbalkyIhiesds 3, gmm%ereﬁ’xﬂiflk éiﬁ’ﬁl@ ah&ilis z(]ﬁrl&e as, deﬁned herein.
-CE3), and the |I'1ke. 30 "Hal oal k nmeans
of ApHgalkyy gludes. @no%@yle?fﬂmr??tb@ ]aaqgt’é'PB%’IPP{'yiz "-ﬂ‘b‘f"@f‘XPYI and the
asike] elfhelaeﬁld‘tﬁbﬁtymfmnmwnm'l B liybeltabsialtkdxite iob twice with alkyl to pro-

di fI W net h 07/ 025901PCT/. EP2QQ6/ 0655 .,

e “SEFER o, TR AR BN G, SR Ak inctudes
mmﬂeiamumnlétbjdsnetbyiernmon@}ylamthwlamHNprm ethylmaddeityl and the
a t

3l e*?%é]{ﬁ:?ﬁ s B B A B i Rimert
c amoptapilgNgpetheNcth iamiaecthyl.4gd theilike.or por at i ng one,
two, or three or four heteroatons (chosen from
NI'ArhiagdkoxyOxygan @éup-CRIRS whcein Rhicahibah R)icilkleneiafefined
EB% be optionally substituted as defined herein.

%1 es of heterocyclyl npieties incl ude, but are
not linmted to, optionally substituted piperidinyl,

zﬁ@ﬂwﬁpmmmldh'ms percdety afthe foamalghNRISO2 R whastin &mgﬂqﬂ and R’
p%qlwkén%%,_ i m dazolinyl, imdazol- idinyl,
pyridinyl, pyri dazi nyl , pyri m di nyl, oxazol i di nyl ,

|§oxazolld| rph I| ,IhIaZO|IdIn ,

R BT AR R e L P formula -R-0-C(0)-

i Hmm inhereinBy/is alldplend ard Rl 2R’ Ghast inddp@ndenilgdihgdmisyt] ordilityyis, defined
# thlazolldlnyl benzoazol yli di nyl, dihydrofuryl,

tetrahydrofuryl, dlhydropyranyl t et rahydr opyranyl ,

t hi anor hollnyl t hi anor phol i n IsquOX|de t hi anor -

pfzﬂgqupwff fl@q&f@S a g dP SR o Mhgsgin R and R” each independently is

Chiyayshen SOAM.NMArhid¥dutfoh At £ARYHPE G A dd¥ passes "alkylaminosulfonyl”

tetr ris no |nyI and the liKke.
gi?%g‘?’ﬂ‘&?gg " means a noiety of the formula
-R-R wherein Ris alkylene and R is 15 heterocyclyl

adlgeflalked” ha@arsiargroup Hehefoouyle H91RoR yWhaem Rss akylmicaty R’ is
?‘%’L‘Eﬁé ﬁ{“ e ~-OR wherein Ris heterocycl yl as

erei ‘Fbterocyclylalkox y" means a noiety
of the fgrrrula -OR-R'" wherein Ris alkylene and R is
hEYEARBIRISHC FSHeTS tosa eRErnoRad) thag distipishes gr Pmﬁ%tk%ﬁtaoa §kgpother
B apsuRl b@pior Gite.t He formula -OR wherein Ris
hydroxyal kyl ~as defined herein. "Hydr oxyal I cyI ani no"

\ %ﬁig%}]ﬂg;n? nl)évﬁ%nttcgcgl fﬁ?rngn‘f % rl\l%lgganl r}yg% ycons%mfg 3fa mono-, bi-

eyl aromaticxised Thr gl &yuamnrm&pk%aﬂy st bt hercin, __

" QfahPRs 3%:1}1{0@&16&“&'%&6 B 1 Xi@ﬁ&ﬁkﬁtéﬂ b opblith SPSinAR fRenyl,

30

IS ht%drogen or -al kyl, 3{ rox al | 3/
heaanthgyl, fluorenyl, Indenyl pentalen azulenyl OXY! 1phenyl biphenyl,

methylcnedlphenyl, aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl, diphenyliso-
propylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl, benzopyranyl, benzoxazinyl,

* benzoxazinonyl, benzopiperadinyl, benzopiperazinyl, benzopyrrolidinyl, benzomorpholin-
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FWdroxycarbonyIaIkyI or "carboxyal kyl" neans a
group of the fornula -R-(C0)-OH where Ris alkylene
as defined herein. "Hyclroxyal kyl oxycar bonyl al kyl " or
"hydr oxyal koxycar bonyl aLkyl " neans a group of the
WO zeZE%0IR- C(0) - 0- R- OH wherein each R i s al kgir@reooemds2e
may be the same or different. ¢gWO
2007/ 025901PCT/ EP2006/ 065526 - 12 - "Hydroxyal kyl "
n?l&ﬂﬁth@l&n @lidxgpheni it ¥nasoxshsifeh eh dRBE BicDinclRURE bhrkibliyat dro-

preferably one, two or three

§%V5§3maﬁ&éﬁ5m%¥-V|ded that the same carbon atom

does not carry nore t han one hydroxy group.

ReyvlaBan and Aralk avbishanay beaseddeterchanteeahis mvet a rididat-RER® where

tSRaa is gb?g&ﬁ&}rég&&dﬁﬂnd B J%dd}ﬁ é)’(ﬁlgbal’heﬁngd BER0XY) Q{hglpﬂzhkyls such as
ngetn?%}i Bh%ﬁi:@i%h% 18 %) F}g}asﬂphetgl)h%]alie@)\(@@uylqud the like are examples of aryl-
3alkyidr oxybut yl , 4- hydroxybutyl, 2, 3-di hydroxypropyl,
2 hydroxy-l-hydroxynethylethyl 2, 3-di hydr oxybut yl ,

., ydr I K R
g Egggogl?gnétx%(}% oé ﬂ%a%%fl/ p% oRpyllﬁmg'ull-hl/{dS aﬂg}cyc I Il%ja/'iy has
ed Bergycl oal | cyl noiety as defined herein mherein
one, two or three hydrogen atons in the cycl oal kyl

r'agiigadon flavanPLa0up 6Ptha &R ehul-50, R Wh¥RIOX Y% asH BSddinedbrein.

tuent. Representatlve exanples |nclude but are not

.Jmtedto the

| ARUSS pisagroue s at SRR RIS BH e R P

-NR - C(0) - NR' Rn1where|n R, Wand R Qach

i Aerdioderg emeans aigsoupyad thyfarmys - QiR<E| wherein R iv digddpgaad B is aryl as
REAS ler&g oup of the formula -0-C(0)-NR R' wherein R

and R' each in-15 dependently I's hydrogen or al kyl.

. heans f t he
Py HEa b B B dtrml 4 TR Phftnd s S aydeined
whamamdk?mcﬁmoandmﬂh each i ndependently is hydrogen
or al kyl. "Peptide" neans an anmi de derived fromtwo

@tya&n@rmea%n@lsﬂaﬁ a&mr&%bg}e o&&%oﬁﬁstﬁgbmono- or

%Ioup of one acid w he carbo

R A S ———
Wi AOh &Ml e (IR RAAGATRYAr6 ) SIS i, BEIbAlEy. amino,

RBRBER 65, o TR RS S SRR ST D o

nuyoali@'l noiefiedndiedeabvatanen ot tipiied yo, uycaapa:ipylasyce:fbutyl cyclopentyL

I n.used in
SOCI a {:)lgllie&ntytl, eq]ﬁé &Mﬁﬁ%?:ﬁl&ﬂzuu etllrlrgégﬁy r;va 95 thereof.
cycloalkyl or heteroc clyl", neans an ary

phEispkylafat anegas § moieky ofithpsfolypla oR-Rétvéverrdy dd a}kylmmR is

bﬁﬂ&ﬂﬂﬁdymaﬂduhgﬁﬂﬁtltuted i ndependently with ohe to
four substituents, preferably one of two substituents

he%tgr:(:)golg f ! om al f ax’a%chl ge%nety Léren(i )(v%le:l%?nl (%( el, t%slrol o%¥hree hydrogen
‘atoms have been replaced with a substltucnt independently selected from the group con-
sisting of —OR“, -NR°R®, and —S(Q),R? (where n is an integer from 0 to 2), with the under-
standin g that the point of attachment-of the heteroalky-l radical is through a carbon atom;
wherein R* is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; R® and R® are indépen—
dently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and when n is 0, R¢
is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and when nis 1 or 2, R%is alkyl, cycloalkyl,
cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino. Representative
examples include, but are not limited to, 2-hydroxyethyl, 3-hydroxypropyl, 2-hydroxy-1-
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hydroxyal | cyl ), halo, nitro, cyano, hydroxy, allcoxy,
am no, acylam no, nono-al kyl am no, ~di -al kyl am no,
hal oakyl , hal oal koxy, -COR (where R is hydrogen,

al kyl, phenyl or phenyl-30 alkyl), -(CR R')n-COOR
Yorrer'@25901 s an integer fromO to 5 R and RCTARP006/065526
i ndependently hydrogen or al kylg. and R is hydrogen,

al kyl, cycloallcyl, cycloal kyl al kyl, phenyl or

p Ihgmwkmﬂétky{éthyl 8- dm@mxyﬁraps@q&mmmm%%n 3ihSddRybutyl, 2,3-di-

f d R
BP0 LTS P B ER b Sty ARG TR, 2 methylsulfon-
h yhtthyg emzrwsulﬁnlnk}yﬂc;hya rachiiResu HorgleRiyl, amén osulfiohlpesidt mickhylamino-

cyc ogﬁ ﬁf”aﬂlﬂa 1en$fp n%?% %‘l‘éﬁ%‘?’x"ﬂg‘gﬁiﬁ}{{’@gg% apd the like

group" neans the grOUQ%MAth t he meanin
c orieteroaryb arany 2 moBeeris FrPigiriaradical phd wyldirigiogns having at least

Ob@@zlﬁbﬁiaﬁ&bh&il Qcﬁhgajhmg o, two@ﬂr AFRMAng het@foidhs selected from N, O, or S,
aceabl .e unade a
RArEraRe el R retEor Wb RieRaipeThHBe atmsmen point of e
ah@emaltyl laiticaltweldibe an arhabmgeerin gl Thetheteroaryl ring may be optionally sub-
a

it ea sutah e At badplofif oA HANSARS WO M ar nottimited o,
t @@tgqne&xﬁubaﬁ@ed M@WIS@WBZOM h‘@lx@?{ﬁh’b slp#wbﬂ;y@&m}mlyl, oxad1azolyl

OfidapRai, yyr%tgs tthféﬁl}l %n@cﬁﬂéﬂﬂrl%ibphén%?ﬁ{ré}@}’ lpWyL pyridyl,

acyl oxy, and lik tor'
rOTTEYH Ryrazpish PJFH’E"@‘V]a%‘E‘gOWﬂ ﬁsoamelawéﬂmz?ﬁ@yl beﬂzo"hlophenyf
| Binesthdpinang, Hcﬁﬁhﬁﬂi@olybbénzﬂ:@xa@élﬁ, Hbﬂi:odxhcmuto!%ﬂi besrothiazolyl,

Rt B g R b lenna g b oyt bR, A Sy,

aubaehqemaﬂ&mlkﬁumoﬁmﬂﬁ.am@nhynmmytpmudmshamhamhhyn@uﬁd
e PR S rcilhﬁ‘%ﬁ%ﬁﬁédé%ééﬁ%&wareof
|nstanc i.n mhlch it does not.

"8t detegpasaleyl aﬁ?afﬁla%‘é@é’f th@é?f&}‘%"‘? %R Whefg“ Ris
sanmmneﬁhdm@m&eirymsdt:Mdmﬂéﬁl tion. "lnert organic
solvent” or "inert solvent" neans the solvent is
i eshERGHL, R
Bk B Honbi RO ok 3¢ Rl (IS OSRUNEB RE Wl o
bbﬁz%h@ﬂﬂMOluene acetonitrile, tetrahydrofuran
N, N- di net hyl f or mam de, chl orof orm nethyl ene chloride
OHefbk&ﬂ'l&EyOﬂi@hﬁ&"g?oupﬁﬂf@fﬁ forRek horewh&liie RNYhet@b§r as defined
ﬁ?qﬁh acetate, acetone, nethyl ethyl ketone, 20

no et hanol , propanol, isopropano
tert- butanol, dioxane, pyridine, and the |ike. Unless
sl'Hew'rdairaékquxg" mnbems ¢ griupaf Yhe foimeuls 6)-Refitwhense | iy alkyidne and R’ is
Eﬁ§g§daﬁﬁﬁﬁ§mgresent I nvention are inert

arnaceutlcally accept abl e neans t hat

: mhlch is useful in preparjng a pharmaceutica

JORHEEEt 18N thalagen Angehadids|. Ppich ey be Hisd i tgichangeahhy refer to a
Rebstiirht fiosd, @Blofd blomd)@F icdbher wi se un- 25 desirabl e
and includes that which is acceptable for veterinary

- gﬁ%”%&%ﬁp g%géel‘i%%g&{l lencvglgiflfgh%or ]hfore-}éyd%en has beenre- __

 isaiwiinams o Hiflerent baledear Reerepletybalbilbyisiodlat (B, -ELCE,

30

defri @y phhbloikyidRg, LORY, Aassens. the desired

pharnacologlcal ac |V|ty of the parent conpound. Such

s, i ngl ude: 30 aci dditio lts for
" bR, TR 4 S R e T CHR ORI g btoalt hoiety as de-
ﬁydihhﬁmnﬁmcaﬁﬁmuyhﬂbﬂkmmnséﬂmﬂpmambnic acid
phosphoric acid, and the like; or fornmed with organic
aci ds such as acetic acid, benzenesul fonic acid,
benzoi c, canphorsulfonic acid, citric acid, WO
2007/ 025901 PCT/ EP2006/ 065526
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- 14 - ethanesul fonic acid, fumaric acid,

gl ucoheptonic acid, gluconic acid, glutam c acid,

gl ycolic acid, hydroxynaphtoic acid,

2- hydr oxyet hanesul fonic acid, lactic acid, nmaleic
wopre7/opaPi ¢ acid, nmalonic acid, mandel i ¢ aciREI/EP2006/065526
met hanesul foni ¢ aci d, nuconi ¢ j3ci d,

2- napht hal enesul fonic acid, propionic acid, salicylic
chaerosmnﬁm' ' cC’hrﬁjé‘dn@a sdtdvatea ﬁ'ng meﬂgﬁl,aﬁ ,[éailt @t@ﬂﬁ@ﬁtﬂnﬁflﬂi KH or

i_nmet acetic a the |like; or salts

¢ 57kl o et R e S Eaf wPEE Bokbr e par on
conpound either is replaced by a netal ion, e.g., an

al Hetpriocyel nedns s mamq vainit aitinated ezmiety chirting pf ene to three rings,

ajnkSp B4k 86, t5, of %E@dr'féﬁr%e%a&&nﬂ@h&&gﬁ'%%ﬁé en, OXygen or
i nor gani c- base. Acce abl e organic bases inclu

dfud aﬂ@r‘:aﬁﬁe%?éychéflﬂarw bepPRionally sttt de &mdrkcm Examples
t sf iRtdpcuyelliandingss idchRIREtn &fEInIELEhmiiéiﬂot (i}ﬁlohbﬂs%ubsli@ated piperidinyl,

Sl OO0 SBB5GT oA SR o B gogplinyl. imidazol-

sddnmpwm@nﬂqnmﬂenaﬁquudmuﬂnMvdmdmwdﬁomﬁhmhmﬂﬂﬁemhddwi

t: t
PR LR A5C AT, LB S8R o
d@w@a@ﬁ%@m@m@d@ﬁ @enzwbh@nﬂ@l@vdr@maépmhw@mfuryl
aﬁhﬂkoﬁﬁmya&aﬁhmgmgn ttﬁllaﬁioﬁﬁﬂoﬁnyl %@@howlmmmmor-

c zi ng, magnesi um [t shou

RGP G LR i e BB g e R R glipys tetra
andfipiqaiilotinfadnidghé likel ude sol vent addition forms

(sol vates) or crystal forns (polyrnorphs) as defined
h‘%{e%!r cl 1h e&r?s'ﬁja@i&g%f &V\gérhhl 5@'&here£hﬁ id e and R is
|MW%W@ﬁWh§édﬁﬁ9hW@meln refer to any conmpound which

rel eases an active parent drug according to formula |

I "FledetabQelib BN mdhn S48 BieRfoP Belifmila ATRWRErsih R i Hetb@cylyl as defined
q%nnallan subj ect. Prodrugs of a conpound of fornula

e ia! prepared by nodifying one or nore functiona
group(s) present in the conmpound of forrmula | in such
abiwayocyd delkexye mepmh of i gietly iob e $9rmmia-OFeR chiepaie B i$ alkyldng and R’ is

1Rref RVAASE ddfA8d RAL{HNt conpound. Prodrugs include
conpounds of fornula |I wherein a, hydroxy, am no,. or

3 group in co und. o rmul a. I, iis bonded
Sﬁy‘g‘ﬁgy*’éz‘iy" %’%Sﬁﬁw hblormyla bB&%mealYfl@wﬂkyl as defined

heganer ate the free hydroxyl, am no, or sulfhydryl
gr oup, respectively Exanples of prodrugs i ncl ude,

f O& ros e AIII(L 'Hléaﬁga In%i crcfttl?é’f%m(uﬁg NR- R’ﬂ%é i%lq{ is P&drogen or

enzoat é Ivatives car bana
Wﬂ@ﬁﬁeﬂhyﬁ@ﬁ%&?@ﬁmﬂl}ﬂm hydr oxy- functi onal
groups in conpounds of forrmula I, N-acyl derivatives

(Hy@o;rﬁﬂk@ﬁﬁﬁﬁ/da)kyl\"ﬂ&&ﬁfﬁ GbicBaF e forSedti T NRAREShaRR R is alkylene,
ones g&ig ﬁ@” ﬁ t%@ﬁgt %ggmgg codnes, 30
gge“k"é s 7Ehe BABIC % t'6tfe and
aldehyde functional groups in conpounds of Formula I,
dayilroxpsartbpidaliod ber "Buhelogipll thedBDagrap OéfheFfommlwg%tCO) OH

‘%elgalsﬁkﬁ%agﬁcﬁﬂgﬁWe%ﬂlrk OXf ord (1985), "and" the T

ke. Protectlve group or "protecting group" means

sel ect bl ocks one reactive site
?"Eydagmﬁcg ORHCOR BT ﬁ&%ﬁm‘k@@@ﬁr@ﬁﬂﬂkﬂ BREHA g of the
foemaai -BACED FOARR Ot whicreinl caMR is alkylene and may be the same or different.
2007/ 025901PCTPEP2006/ 065526 - 15 - out sel ectively
at anot her unprotected reactive site in the neaning
conventionally associated with it in synthetic
chem stry. Certain processes of this invention rely
upon the protective groups to block reactive nitrogen
and/ or oxygen atons present in the reactants. For
exanpl e, the terns "am no-protecting group"” and
"nitrogen protecting group” are 5 used
I nterchangeably herein and refer to those organic
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stoi chionetric amounts of solvent. Some conpounds

have a tendency to trap a fixed nolar ratio of

solvent nolecules in the crystalline solid state,

thus formng a solvate. If the 15 solvent is water
wheowobsret e forned is a hydrate, when the satcrarmoicmess2e
al cohol, the solvate forned isjpan al cohol ate.

Fydrates are formed by the conbination of one or nore

@k RSP maak &[ alk\j’l fbi@NS défi.n&hﬁr&ﬁl Rt sBRERBwitHone or more,

h the wat er s its nol ec ate as H20
BT R EIn 14 S 1LBE PRGOS S oPrP i BAEing faryseepon som docs ot
hyairahere tﬂﬁmjedﬂg’ﬂroxmnp Rapresahtsti@edareles inglidan bs: are not limited

h I
D R PGB 2 B0 b oG TR s Cvroy:
p it ek mehaiprenyl. Hivipardds3- hmouﬁmé’h 4dwésaxmu1y1 2,3-dihydroxy-
”E%?JYZ s.p&%k}e@hy&ﬁwﬁl@tﬁymhsz 1 ldﬁﬂrdﬂﬁy‘ﬁﬁ%lt 3 @mﬁ%&;%m and

eep, goats, and sw ne: domestic¢ animals suc
r ﬁ%ﬂ?@““HQQQZ}BﬁH°6@F§Y | aboratory ani mals incl udi ng

rodents, such as rats, mce, and guinea pigs; and the
I 'iﬂmlroﬁxwmllﬁs méanmmcyclmlkpﬁ&edymdlaﬂ‘dai hdpeih m&éﬁnnﬁie two Or

d s th%g‘ %Qq at ,lélg g}sthc gﬁ;ﬂ)aﬁgp %?a\gﬂe%gn }esfa WP hy%troxy substi-

' Dt Reptesenftive pramprcs mhyle,thuaelte noohmitmtop%t hybr éebﬁuoxycyclw

| fxer shemeeabl y with “synptoms of the urinary tract”
nmeans t he pathologlc changes in the urinary tract.

urlnar SO s _include, e .
SR dte " Tigans HE MR Pk TR (B DA Er wherein K R and
bemhmnﬂhyukﬁﬁ}khyhbgﬁkﬁh&@] , detrusor
hyperreerX|a outl et obstruction, urinary frequency,

NQGIHALafr %5‘9;{ It thd ARAGY -0 (@2%@1&” EnBLAFEREd R” cach in-
pel'vic hypersersitivity, urge inconti nence,
UFE?HEP@X§hWbP§@ﬁH@BU&n|a cystitis, idiophatic

bl adder hypersensitivity, and the like. "Disease

sCaitesy"an&ach gloaf ofdht L‘brfnhﬁi -ur-'(:((a)r-@m ract" or "urinary

tract dlsease st ates” "uropat hy" used
AR SR iy tﬁ%fégégﬁﬁ%gkﬁ*?.%@a%ra&nﬂ” cach

dydspenentliis hydroged eraflgl. bl adder smooth nuscle or its
in- WO 2007/ 025901PCT/ EP2006/ 065526 - 16 - nervati on

C‘@b};&id@’gnﬁmﬁ;(&th ﬁﬁﬁ@&ﬁeﬁ%d E?dtﬁx( t%d 6f meR aﬁﬁnd/éﬂuglbﬁ}g@mbm?tlon of the
ons 0 e..urin r i ng are no

iR G B onsger i D ehitapuT aMATSRsRO Bz & Sigle amino
ceitly ‘dipeptidyy) preascin anidydompuht edsmpﬁlﬁtgtmtanﬁmn acids] luepeptide”

[ i C an el vj.c ersenS| Jyid

R} b B Bl AYREERR Rt o Ty C terminus ofa
i"peptidelamay Ugieingdtomopthier mpietydvia a esteh‘e‘msmuiahtyg es
synptonatlcally mani f ested as urgency, frequency,

abpesRlly Rlvackd ", GaRA aidi)n adséuigﬁhlm&nﬁ@r- ﬁﬂeﬁﬁur'hétér%lyl"
thre%p@ d, unsta | e bl adder .c ggtlons sphj nct

SHRCHRE b3 H RS mepgAe A o AT ogBRH e or beeroeyclyl
b]hajﬂdﬁcﬁ;)uonﬁlglsﬁbﬁmited mﬂbﬁbdéﬂﬂyywlthaﬁﬁ té RRr hibk@uents, preferably one

- oSt EbuROS $RLef o AISL URE S cidafo R, hirBobiR dnrading

Sydroxyalkyd. ldis edse cyatlg,rimlwxy,l awflapina, a atybsyindlithdriocalkflamino,

- hﬂa]kﬁ(].&:hin%tm&mﬁ IR LIk ORs Cﬁlgf\?‘éé‘%%gs%yaﬂ&%&f% &eggﬂa?phenyl.

30

|'i ke Qutl et "I nsuf
Flifylhofcﬁl Rivint €QORS whefe gtiranantegsriseamnBst 1. R gnd R rare indepeadently

SR 3 St AT DRSS S

EeyiE o8 (CRRY)Y HCONRIARIC(wi@as, is bulintégsr fiah Oltd 5 ' afld ROare in-
pelvic pain, interstitial (cell) cystitis,
prostatodynia, prostatitis, vulvadynia, urethritis,
orchi dal gi a, overactive bl adder, 15 and the |ike.
"Respiratory disorder"” or disease refers to, wthout
[imtation, chronic obstructive pul nonary di sease
(COPD), asthma, bronchospasm and the |ike.
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"Therapeutically effective anmount” nmeans an anount of

a conpound that, when adm nistered to a subject for
treating a disease state, is sufficient to effect

such treatnent for the di sease state. The

wohlzerapat i cal |y effective amount™ w || var yPCT/EP2006/065526
dependi ng on the com 25 pound,; di sease state being
treated, the severity or the sease treated, the age

T A e e
mabivk a&rclogﬂwl«@t:bﬂkvﬂakyl pheazfltqrphmbtﬂcyl)and ot her

factors. The terns "those defi ned above and "t hose
def dabingd ghfipe mRdn sthefotip hah Eliel’iﬂeahfﬂg aoﬂ/vaﬁtwah associated with it in

N e A R fa?'g%%e‘??@%ugataan reacton

nmositdifirnsf Exangdesdéfaaring pronpgs in¢lhdeatwyt.ard'nlot Haifitedgs, halbgen, alkane- or

B L .

t Frifoalown sesylsmaed thiengloxy dibglophosphigodpiynprsisinaliymbstawsd
of)m{ xHi8Rp R0y, alyfoxpindtug 1d@vel op in a subject that

e exposed to or predlsposed to the disease

st buf does n er.i ence, or pl a

syﬁﬁ&‘gﬁtgr P a ik Gt e Wil & tager.) g Eteyqngnclude, but
t fre ndi ¥redsiato sgabist, antagonjst,and ﬂs:tlikﬂgs ddtmedikarehopnent of

the disease state or its 5 clinical synptoms, or (110

r %ﬁtﬁ)‘ﬁ'&ﬁ @r t‘é}ﬁloghlﬁfa %%%tﬁe sub Gemt! GRRSHOGVERTR gﬁ&fﬂsMnce

or per manent regressi on | sease state or i

cHpRP¥Iced afpasend th ﬂﬁeer%eﬁfglpﬁtm élﬁhlﬁ%ﬁgnstancewﬁea%the gt or

agttbumsRAGd dcbgrs aNdBRtah&f B whibit ees@dochem cal reacti on
means addi ng or n1X|ng two or nore reagents under

SHS1GH LB 2l PR i, G505

esire
that the reaction mhlch produces the |nd|cated and/ or
the desired product may not necessarily result

CHIL&E biginit 5ddven N8 “GRARbR& &@a&fmé%ﬁeﬂt@ﬁgaﬁhﬁd&@%ndnmns of
re |n|H%§%gy%ﬁ$ded i,e. here may be one or nore
E‘hmeFPBl“BFtE?&JE%W% ’I{CH@%%& PERZERftRlHene,
uicéﬂofiﬁtile tyttrdl@f&%ﬁlrh@ N N@dﬁﬂﬂﬁmﬁm&ﬂudﬁc cﬁl&@fdrﬂld lﬁéﬂiy&de chloride or

/ d
o 53 Rt 5 B AR D nicons,

ALHDNOVEhau oM proparepl Bezpquiaaolnrehﬁsrtmbu tiexaenpuider] aeldhe like.
itk géefcﬁ’iﬁd {dVfe ttﬂe%lv@nfts it 'ﬁ&CEh &ﬁ:ﬁ?%f the prescnt invention
nonenci at ur e. em cal structures S erein

preinart selveds ng | STS' (r)version 2. 2. Ny open valency
appearing on a carbon, oxygen or nitrogen atomin the
S?hﬂﬁia@élﬂi&albal‘:@pfhblen dicami tBa: viti®: 1@&3@&1@1&%6@&19&1 pha.rmaceutlcal

dro tQ re.a chiral
a8 At ks Sf agrr e aFEraBEHap By P Sy un-
fdcas:rabband imchales thetwiech ishakptakln fortveteder sasagdias hamedpharma-
wWhiatfle chiral structure are enconpassed by the
structure. Al patents and publications identified
herein are incorporated herein by reference in thei

SReRFepgcAly Secepisble MISABT COEHOPBRIRELS St P arermaceutically -

fabdep@bl/bsNBfirel hesdin, 30D aBsds 6O IRPERFIREN AR 22BviBYof the
reference %}é&&g;g.hi |y effective nodul ators of

PRED olp 1?% ptors and are useful in the

tacid atldigont sadth foPRX3 with din dPEicaciui cuch taghivdtlochiraizesid sinvdrobromic

%(glﬁbdégkh df I‘ﬂh(g %éé({] ég%hgﬁc?% ﬁ&{@g ke C i @gmgcgmth organic acids

LA a@eap gcid, (hamzegesiferie adid, @h@amdma@m@omelf@zgam CHEi¢ 40
ingredient for nore efficient dosing reginmens in the
treatment of P2X3 and P2X213 -nedi at ed

di seases. - Theprodrug conpounds of the inven- 30 lion
surprisingly exhibit inmproved pharnacokinetic
properties over the parent conmpounds. '
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In many enbodi nents of fornmula I, Xis -0- or -CH2-.

I n many enbodi nents of formula |, Dis absent. WO
20071025901PCT/ EP2006/ 065526 - 18 - In certain

enmbodi nents of fornula I, Rl is ethyl, isopropyl,
wodm7osbérynyl or cyclopropyl. In such enbodiwmanirzeoBbess2e
may be isopropyl, iodo or ethypyl. In certain

embodi ments of formula |, R5 and R6 are hydrogen. In

C ethhdstfERDRM, AR a6, gl&.rom:ﬂt@nﬂ: ac18%ldc§m@ XQ& %Qﬁﬂmc Acid, glycolic

In certain enbodi ment s’ of forml a ,

pefgEmapltoicackly %nhwgﬁyeﬂl&fwifoma P‘R‘é rlmtlc a% mgpleic acid, malic
h ah&za]héic)ﬂlc aod, h&mle:hchyld]’ ¥ty andadlfoddl A6 conic acid, 2-naphthalene-

| sul fon het.er oar yl ano,. or In certain :

als l'![%glﬁt %‘XBIP nie A¢ éqgé%lé lagtaric acldel p-toluenesulfonic
[ mﬂapmdtémlawc ped, fﬁ;ldltlwgﬁn orhal o, aI koxy hydr oxy,
h@&'lt?ﬁzj,r}ﬁ%ﬁrg rhzﬁlta%{ @r&oﬂ ?ésglytln?ﬁ'{epg%é opokgd L,irt]heﬁ isreplaced by a

certai n enbodi nent or mul.a

| ma@blencetan plkali megl ion. 2n dealipe eﬁglup@»w an HmaRADK iRy or coordi-

aﬁdféé' with Jn%!ﬂnlmtlﬁ(ﬁ@ﬂﬁcy bas®AccdpTable dRBanid Basé Sdu@e Qiethanolamine,
%‘F rrEnt f mula 1,. le is alkoxy and R4 is
h

olagrRsy s chmipey HeBangJpmidp, romethinging apy Soke.
eMmeptam l]ioﬁgaﬁfc bheat ndlude hlnnﬁrﬁﬁiil hiZttoxit] efleiaheytitoxidespotassium

aijlr,}bla}(&dddcaéol&)u)ﬁy?a_rﬁona% X fy, émﬁldiel n certarn

nents o or mu i ndependently is
al kyl or al koxy. In certaln enbodlnents of formula I

R pselpryett RhgEmacergcally aeptatiigsalts are the-salys fremeddratn megtis acid,
aﬂﬂiﬂchféhc adi Q,?Shphunc acid, b8 EdBbMic 898, %leéf@ & E)H(gsghonc acid,

formul a | is hydrogen, R7 |s RO, is -

ﬁfaa%ﬁquﬂ% agyd) spdivgp. PRfaRsingy. cal %meﬁnﬁ ABeHRrent s
of formula I, R7 and R8 are R9, R9 is -(C=0)-Rd, and
dagtvulibeimdendep ératl elhtcfeyenatskty phanmasdukioally. acdeptable sdlaiinclude

SRR RS 1 O ot B e A Rt i o

A afideddidongRltf ornula |, R8 is hydrogen R7 is R9
RO is -(C=0)-Rd, and Rd |s heteroaryl . Preferred

e esrpar yﬂo-drag s:mh‘ ﬁﬂb@g:h WEiGh fnaly BEhded ﬁ}tél‘ﬂidnéédﬂ}&l herein, refer to

ok b g R St Be b g when

csptth Inmdliugys asluhmsﬂeiedt@dmam\ﬂﬁhan subject. Prodrugs of a compound of

L ST e

cogpoyndRd foranda bashchRawiysh# eheemodifigation(s) may be cleaved in vivo to

release the parent compound. Prodrugs include compounds of formula I wherein a_ _
hydroxy, amino,“ or sulthydryl group in a compound of Formulal is bonded to any group
that may be cleaved in vivo to regenerate the free hydroxyl, amino, or sulfhydryl group,
respectively. Examples of prodrugs include, but are not limited to, esters (e.g., acetate,
formate, and benzoate derivatives), carbamates (e.g., N,N-dimethylaminocarbonyl) of
hydroxy functional groups in compounds of formula I, N-acyl derivatives {e.g. N-acetyl)
N-Mannich baseé, Schiff bases and enaminones of amino functional groups, oximes,
acetals, ketals and enol esters of ketone and aldehyde functional groups in compounds of
Formula I, and the like, see Bundegaard “Design of Prodrugs” p1-92, Esevier, New York-
O=xford (1985), and the like.

“Protective group” or “protecting group” means the group which selectively blocks one

reactive site in a multifunctional compound such that a chemical reaction can be carried
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In certain enbodinents of formula I, R7 is hydrogen,

R8 is RO, RO is -(C=0)-Rd, and Rd is heterocyclyl. 5

In certain enbodinents of formula I, R8 is hydrogen,

R7 is RO, RO is -(C=0)-Rd, and Rd is heterocyclyl. In
VerdHogs%hbodi ments of fornula |, R7 and R8 RUTEPRYS/065526
RO is -(C=0)-Rd, and each Rd .ig _heterocyclyl. I n
certain enbodi ments of formula I, Xis 0 or -CH2-, Rl

i uetelylivelyi 4 &m’tli)eﬁylln proitetbd ,reetEfl%ysﬁyhl thOmesn @@n@&fti@ﬂéﬂy

n_?cisocRgl’en% “fiﬁh a ity sgf%g} ﬁu elé n?ﬁgry%ﬁﬁln:??oc%%%% th1ﬁnv?n§10n rely upon the
eppéctive gsroppop plock readive ngrdeymynd/ aroxggeo laopnqpydent ilRPhe reactants.

R%o@aamgﬁe @lewxd 246! rot%g@; ?%fke%%%pﬁt?mg group” are

i ndependent |y nydr ogen,
hifedantrich anaﬁqlbbob@;vem AYireE% Jo thﬁw QEANieExkgups intended to protect the

ahltidesdiAtb@nghinst NBURTANE MactioRY Aikgh &3 s?ﬁthetfe p}é’ccdurlz? ﬁ:@mplary

certai n enbodi nent s C?f fornmul al

BBt SR A e Stds o ey B 1, T g iamido
Rﬂf;ﬂZEiE(Bﬁn ﬂcﬁﬁloﬁicﬁrbbyﬁr(@@mﬂnﬁﬁomiﬂmw ﬁ@&mxyﬂ?cﬁisﬂbxycarbonyl -

By NN 1 L AN B, 58 A 1B gpisan in e

oa 1'Sart I'n" cer

Wﬁld@uowéwo cliost o erowp dorithe ees«sofoemoval @idor, thRability to withstand the
egmgwm ké@@&gpyl i odo, ethynyl or cycl opropyl, R2,
R5 and are hydrogen R3 is hydrogen, halo, alkoxy,

or hal o- aIk R4 is .hal o, heteroaryl,

a|§’£‘la | PER POI"% ?‘Bﬁe thyt Cwal&ﬁlahehstowémﬁgﬁaf%ﬁeﬁn
astcichibmeichmouns om:lvem Somecéﬁp&)ndRﬂaveandldBﬁbyl ts trap a ﬁxed
al%‘lg%l’ tatid oﬁ)cif%m olecaﬂ&N'_@c st&l%lélF Soglgllrsh?e ggxs rfrbaplm ga S0 vate Ifthe
e‘loﬂwnw watgpthe Rﬁvaamtnmd apbydypttr wlparthe fRBrentsis atedhivh g solvate
Rarhés 1's gl ﬂc&{ola't ﬁ&eargforﬂi)g&%fﬂg (nglﬁﬁmlﬂyoq 5{?%%%%101&—

t he ot her , IS -
a@&@éﬁ&watzs“ﬂﬂhwétfﬂ& Sﬁb%mesdp ichghesyatergptmns ifs moﬁwlgr state as

O, RlsudhScob AR OP Yéing AHEHO fOfm BhdYYdre hidfate RO and R6
are hydrogen R3 is nethoxy, R4 is iodo or R7 and R8

and Rd.is i nde end
oo iRyt 0 e AR RE Rfind  eded GEPRRRR o the
Immm{plasmcmgmsgﬁop noﬂ;dn,tedFtQ huRBngmdn RGN epnmatcs such as

A I
r}%ﬁﬂlﬁ}?&%{/&g rmgégcglﬁ&agfstz{ﬂgéi/onk% #:Jeéied ﬁgﬂaﬁﬁﬁﬂ%ug% aslc5it18 M rses,

shespogoalygan éwenépmf@tlwwrﬂs sughias sapbitsh degsy androgts; lghoratory
:’hﬂhﬁdl@?&‘lﬁhﬁik roded¥) ﬁ@?:@r@@ aRfd, 8@?’%@3&9@ 1:91@155@@@ E&8mples of
n certai ment s rmu IS

OB BT RBaerst S ORGP ot e The fr et does
Rét daioteadmrtinular Gpeetisex. R7 and R8 are R9 RO is

-(C=0)-Rd, and each Rd is independently alkyl,

St Ao 50 s A s
MyIBR R TR3NS e Ratkolpgic clrepsdn Siersinary dfact. Eagpplevefariofry tract
J24rRRdndi@iel ButRyH R ﬁﬁﬂe@%ﬂ idcbRiRh 8L berligh 78 stat@lybé'trophy

al | coxy,  heteroary

ﬁéﬁio Rd,..and Rd iéYPF ;
: F SEFEG. detryor RypeRP Rt e i URIHEY fGueney, nocuuri,

~an

mmiﬁrjtﬁ;rgéﬂcy bhfac&tﬁ]}l@cﬁier mlmoypﬁsenﬁﬁﬁtyﬂwoe incontinence, urethritis,
ﬁpo%tca% y%f%,l (!yytltls 1d1081r1a 1c bzi‘adder hypersensitivity, and the like.

“Disease states associated with the urinary tract” or “urinary tract disease states” or “uro-
pathy” used interchangeably with “symptoms of the urinary tract” mean the pathologic

changes in the urinary tract, or dysfunction of urinary bladder smooth muscle or its in-
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10 wherein X, R, R3, R4, R7 and R8 are as defi ned

herein. In many enbodi nents of fornmula Il, Xis -0- or
-CH2-. In certain of such enbodinents, Xis -0, In
certain enbodi ments of formula Il, RIL is ethyl,

woep7epsphy i odo, ethynyl or cyclopropyl. | n BIREP2006/065526
enbodi mrents Rl nmay be isopropyjs. i odo or ethynyl. 15
In certain enbodinents of formula I, R3 and R4 each

[ méﬁ@@ﬁﬂﬁﬁ&ﬁg’dlkc&dﬁ%éﬂﬁﬂwﬂ stoRlk& \401(&’15;! @ﬂ?ﬁkomi\ﬁ'ﬂ% urinary tract

oS e YR AR KR b A i,

f ontla IoastfulcuorRBuelﬂdn Rifickach andipldpeimgerstdsitivity. hydr ogen,
hal o, al koxy, hydroxy, hal oal koxy, heteroaryl,

aL 6§/ér§dt'1|vé elaader% ik ddr ﬁﬁe}a%atye mﬁﬁw}sﬁiﬁnemi%qy'tﬁe

4 each i ndependently is

hﬁlmnéwymﬂfamaﬁﬂa&éylf&%m P%P?Yoﬁ?]“eﬁ“é’t @f%%@rlg}frdd@rr capacity, in-
&mﬁﬂ& mlcldhtigﬁrthl%ﬁh’ﬁkﬁ fmﬁﬁiﬂﬂﬁﬁﬂc&% &fntxfa&idﬁezl' @hﬂaétcmf&ﬁ)asuclty,

a is halo ony. het ar or

et PR AP A ffuror el gy e ke
|ndependently is al kyl, al koxy or 25’ CH(NH2) R WO
200wie 950D ARAES.07u0 635 PEmLedXd, benign pcestett@ihmpertmphy (BPH),
eﬂﬂa&gmq&{&&e @ibeab wm&@ 1b¥ flo® 48, Btich ?ﬂﬁﬁ% ¥r1a't1§n urgency,

al kyl or al koxy. In certain enbodi nen s 0
|¥“Prwb%°§aﬁy?a}dd§éhke R8 is RO, RO is -(C=0)-Rd, and Rd
is al kyl or al koxy. In certain enbodi nents of

f 'GDuriet msifficierRy” ineluldyq bmgemot hlaﬁteﬂsso IR&;thn‘a( hjrp&rmoblhty, intrinsic
%35’1?1 )enc ﬁc1aerr]1dy R, con?‘ enc Qr[ess c t)1(1¥ence & ﬁxrg I n
dinents of formula 1, R and R8 are R

IS -(C;O) Rd and each Rd is |ndependently al kyl or
afRebyio Hyperrerstivity includtso b triemnt dimated oo pelic #2iny intexgtigiakfcell)

Od’ystltg‘f!;roﬁ%dﬂlﬁg p!r&ta%h@%lvadlﬁ%oﬁf&ﬁh‘im dr&fi@al %ﬁt(ﬁé’l@éﬂve Bladder,
X? @g pyI In certain enmbodi ments of fornula ,

127 is ethyl, isopropyl, iodo,
et hynyl or cyclopropyl and R3 and R4 each

| ‘TReepate disdryer” or Hisehsorpéms toawitydu,t Hmlitkaoy throhilobstructive pul-
b sl @ﬂf@xmm B ml, QR HhQfe,
al kyls éteroaryl, ano, or
"Gastrointestinal disorder” {"GI disorder™) or disease refers to, without imitation, Irritable
Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic and other biliary

disorders, renal colic, diarthea-dominant IBS, pain associated with GI distension, and the
like. '

“Therapeutically effective amount” means an amount of a compound that, when ad-

ministered to a subject for treating a disease state, is sufficient to effect such treatment for

. the disease state. The “therapentically effective amount” will vary depending on the com-

pound. disease state being treated, the severity or the disease treated, the age and relative

health of the subject, the route and form of administration, the _]udgment of the attendmg

medmal or vetermarypractltloner and other factors, . . . ... . . . e e

The terms “those defmed above” and “those defined herein” when referring to a variable
mmcorporates by reference the broad definition of the variable as well as preferred, more

preferred and most preferred deﬁnitions, if any.

“Treating” or “treatment” of a disease state includes:
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In certain enbodi nents of formula Il, Xis O or -CHr,

Rl is ethyl, isopropyl, iodo, ethynyl or cycl opropyl,

R3 is hydrogen, hal o, al koxy, hydroxy or hal oal koxy,

and R4 is halo, heterol5 aryl, alkylsulfonyl, cyano,

WO 2pev/0gwpt ai n enbodi ments of formula |1, X SPE/ER2006/065526
-CH2-, Rl is ethyl, isopropyl,qyi.odo, ethynyl or

cycl opropyl, R3 is hydrogen, hal o, al koxy, hydroxy or

h Qi) o) abﬂé@@h&’m s B dh@aﬁ a2, i. é‘l&iu@;hg ﬁfey:hmcaﬁ |s§ﬁ(]!>t§ﬂl|s oMy |dlsease state not

ne of le and R8s
CXEOS 8l § g g errsie] orqu pregisioseih 4 ‘B¢ disgpt st but docs
ankioyey exp2fienkaoncdistlay spmprobodi henfisaseftateor nul a 11, Xi s

Rﬁu)RI inhfbi dtin%(%ﬂer 8%Led_ilté) gg a?‘fegt?(&g;ﬁ;«g]gévglo%geﬁt of ﬂ?t 1seas\é state or its

aﬁ@nﬁﬁémHFW@%Ors RO, RO is -(C=0)-Rd, and Rd is aIkyI
0 (mﬁl ¥Be¥ng the HifkaGBhdidl 2., EAROGkdRr Sy Qf pdrRa AL @egHsswn of the

Xis 0, RLis isopropyl, R3 1S nethoxy, Rd is iodo or
€§m§$ﬁm6ﬂémﬁﬁnﬁﬁsﬁﬁﬂwﬁﬁ i s hydrogen and the other is

RO, RO is -(C=0)-Rd, and Rd is al kyl, 25 al koxy,

h&heteony treathnrg’ h@beﬂactm;gﬁ biydl‘reacting oelteh aefmmghml theati¢ad reaction

@@é% %g of JHHGIQJWJO%I E‘X)?é &%ﬂts ugﬁ&fr aﬁ]&ﬁ?{i&t@%ondstmns to produce

1¢¢Ethasdf@f theglesited praduct. FiBShosldrby@PKrg@ﬂed fRAt the rqR@tion which

ces {HeTtHicalld an@ e 1HRdiel &d%@&cﬁﬁcpﬁﬁ)\' hot nedarily result directly from,
2 07/025901PCT/EP2006/0655 -“In certai'n
eih5 Sem B of twe FRgRREVIEh weve infhiplly peedy iee- fltere mgy pgone or more

lﬁlf?zﬂ@):dlﬁds wisitidare pedtiulel ih $hd1R{xB1ire Fhith ulth[htﬁ?Ieh(ﬂd tb the formation

of, fornul a II R7 is hydrogen, R8 is R9,
'ﬁgqﬁ H%%ﬂ% tg%ﬁ% %eterocyclyl 5 In certain

enbodi ments of forml a II R8 is hydrogen, R7 is
RO gereral( e 0ymentlateneasaidn tigs Applisatismyisbased or AUE@N@;{R" vd0,a

e@&%'ﬁﬁftlﬁe Qémlgl%ﬂﬂéh %rs{eln foﬁﬁe%@&rﬁfén%rfm sﬁ%rﬂaﬁc nomen-

, . and ‘each het eroc

ﬁ%?ﬁ":? tSHRCRBHPRONRdSTdt W?q%@rqpm% Hflpsﬁﬁlé@e \@rsasﬁrn 2. Any

fc@i&:ﬂﬂﬂ&icbr hb ehlhi@ oril-chNb‘anoWg@d & Iﬁtrﬁﬁen aldtn inhfe stR?ctL&BQlerem in-
enbodi ment s _of

B Hr?SF“"eﬁ? rettgiyom. BuERasTra P bRy Agterye butno

cmaﬂhpmmgymmn$mysubmmehbmdmnmﬂtamﬂlbmmwmhaum&mnn&mwmd“mh
[ IS 1.sopropyl. In
ctgg%él%s o%"l}élrargm{3 %% the Sﬂ?ﬁ R3 and R4 each
|ndependentl is hy dro al kyl, 15 al kenyl, hal o,

Rjiéqand Py ]p(c@;%?ns i g;(]g,erelﬁ gredaqop@ggg,ted herein by reference in their

ahﬁﬁgﬁulfonyl heteroaryl, cyano; or |In certain
enbodi nents of fornula III R3 and R4 each

fit.d ah hydr ox .
e AL T
by reference, disclose highly effective modulators of the P2X; and P2Xy; receptors and are
useful in the treatment of P2X; and P2Xys-mediated diseases and conditions. This inven-
tion provides prodrug compounds of these P2X; and P2X;/; receptor modulators that

achieve higher blood levels of active ingredient for more efficient dosing regimens in the

- treatment of p2X3 and P2Xo -mediated diseases—The. prodrug con .pounds of the inven-

tion surprisingly exhibit improved pharmacokmenc pmpertles over the parent com-

pounds.
In many embodiments of formula I, X is -O- or -CH,-.

In many embodiments of formula I, D is absent.
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In certain enbodi ments of fornula I1l1, R3 and R4 each
i ndependently is hal o, al koxy, 20 hydroxy,
hal oal koxy, al kyl s-ul fonyl heteroaryl or -C--12a. In

-certain enbodinents of forrmula ill, R3 isatkoxy and
R zig/obmbo, al kyl sul fonyl het eroaryl or |n mAVRPE/065526
enbodi nents of formula |11, h Rd i ndependently is

al kyl, al koxy or -CH(NH2) - 141 25 In certain
eI IRM todRHerk 6T |, k! is de@s R oY cicRopropyl.
en is ﬂ%lips% glgﬂ o¥ ccfopropy

kyl _or al kox VO 2007/0259 0061 26 ~-
S5 i ABEHmaRts R MBS bF FRPBYIGP leis
hydrogen, R8 is R9, RO is -(C—O Rd and Rd is al kyl

ofn @h‘ﬂamwlbotlmemmdfamrmmm%lam aselofirdeer.mul a 111, RS
I's hydrogen, R7 is R9,129 is -(C=0)-Rd, and Rd i s

afrkkkta@lenfoi@iet s oF frhu&EY, Rais'ﬂ &phpdi nents of formul a
I1l, R7 and R8 are R9, each ? is -(C=0)-Rd, and each

i nd ndentl al 4ko In certain
R?Po%at grenp st ﬁ%ﬁ’éﬂlfﬂy ler mﬁaﬁ é’t“iﬂ??“de{’%‘ﬁ P¥fgpen. alkyl,
| gdklanyl, hhlhyhajdalkglr alkkyol, h]&im}gyhaleailcbxyfall@hﬁlfcﬁéd aaefvaryl, cyano, or
ndently i s hydrogen, alkyl, alkenyl, halo,
ha kyl al koxy, hydroxy, hal oal koxy,
al kyI sul fonyl het er oaryl , cyano, or - C=-CRa. 10 In
clrcerthin cawbditientsiof HrofulfloR] nanidaR* iefich erlepﬂ:rrslemﬂm hydrogen halo,

h@%"@}é}oxﬁa}}%ﬂ)‘%}m%%@%@aﬁ?f& @ﬁ%gf %ﬁoal oxy, and R4

is halo, heteroaryl, alkylsulfqnyl, cyano, or
-Jp-certyip emppdimen s af f?r@ﬁbddR rAsdRS eash ufd@pmdmalyl ip halo jkoixg

4 . Bk 1sh 1R hebd DY ycl opropyl, R3 is
hy?g%’ggen hg?fgmkgl koxg, hyd%%)l; %EC al oal koxy, R4 is

| o, heter oaryl, al kyl sul fonyl, 15 cyano, or

cgitaip gmbedimep)s of ol 19 ds 3licoxpigrdt Bgehalasliyisniéonyt. heteroary!
i BOC R is -(C=0)-Rd, and Rd is al kyI or al koxy. In
certain enbodi ments of formula 111, is isopropyl,

i,odo ar e t hoxy., .R i odo or_one of
45 S bR P e Tt E aReneres RefloRepy o
-(BBH,RB. and Rd is al kyl or al koxy. 20 In certain
enbodi nents of fornula H, is isopropyl, if is

LAY f
@d r ogeﬁmg{)ﬁ]déﬁl ténhtg Qgi?ﬂ[gélﬂ %%R%p Qrtdeg[%’é— 8‘)%91&5 aﬂgo%’fi Rd

i.s heteroar n ce taln enbodi gent,s_of formu

R ety GBS B TIUIRG 8 LR R, K (BB and R
-alkyt &Hlkoape of 127 and if is hydrogen and the ot her

is RO, RO is -(C=0)-Rd, and Rd is 25 heterocyclyl. i

W%Mé@ﬁr@%}ai g&ﬂ;@m'gkn Syelirgg%g?% ‘é{:_@\?/\%d andR is

zﬂwlror@@@gmpm/ EP2006/ 065526

In certain embodiments of formula I, R” and R® are R’ R? is -(C=0)-R?%, and each R%is
independently alkyl or alkoxy. '

In certain embodlments of formula I R is hydrogen R is R9 R9 is (C—O) Rd and Rd is

In certain embodiments of formula I, R® is hydrogen, R’ is R®, R is -(C=0)-R?, and R% is
heteroaryl. Preferred heteroaryl in such embodiments include pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thienyl or furanyl, each of which may be
optionally substituted.
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- 24 .- In certain enbodinments of fornula ILI, R7 and
R8 are R9, RO is -(C=-0)-Rd, and each Rd is
heteroaryl. In certain enbodinents of forrmula I, R7
is hydrogen, R8 is RO, RO is -(C=-0)-Rd, and Rd is

wereresyl yl . 5 In certain enbodi ments of fBCHEPHOGRIGSS26

R8 is hydrogen, R7 is R9, RO.ys.-(C=0)-Rd, and Rd is

het erocyclyl. In certain enbodi nents of formula R

R cangin BBibaditeR of RPmuk 1K Gad R R R® atlds -¢@0)-RY ahd each R% is

qﬁégro clyl. I'n certain enbodi nents of the invention

t by ect conpounds are of formula IV wher ei n

R3, R4, R7 and R8 are as defined herein. [n certain 4.
dntserimembedipents of formela LR irtydgeasn & igieR’ is -(C=0)-R’, and R is
I Hsle ently is hydrogen, alkyl, alkenyl, halo,

hal oal'kyl , al koxy, hydroxy, hal oal koxy,

kyl sul fonyl, heteroaryl s. no;. } N _certai )
dnsheenbetipind SRR 1 13 i & gt s (DT, ana s
ietepycigdient |y i s hydrogen, hal o, al koxy, hydroxy,
hal oal koxy, heteroaryl, alkylsulfonyl or In certain

anaeiTERb SRt & O BHh@a | W aBREAE RRERS ?sa&%@-w, and each R%is
I al ‘oal

i ndependently 1s hal o, al koxy, hydroxy, koxy,

dicteyacselylt onyl heteroaryl or In certain
enbodi nents of formula IV, R3 is al koxy and R4 is
Haketaimthbydised tf offytmulE ek OairyCH20Rbis ethil, Beprbpylfiodo, ethynyl
embodi nent s of: formysa LV, Rats rnethoxy and tis iodo
I’h < g??%ﬂhmé- odi ent §o d?@?ﬁula IV, each Rd
i ndependently is al kyl, al koxy or -CH(NH2)-R'. In
de pertaimerabrsimenteefifornya §, il of -C1;-. Bas ethylRgopropyl, iodo, ethynyl
lofd gg: VR WRIafid R ¥ hydb %cﬁl hifnd RM€Ach independently is hydrogen,
%ﬁg /02 % 5526

1, alkenyl,

1PCT/ EP2006/ 06 S -
alo,haloaﬁ:y](,) oxy, hydroxy, hﬁoa]koxy, alkylsuifonyl, hetercaryl, cyano,

or -C=C-R*,

In certain embodiments of formula I, X is O or -CH,-, R is ethyl, isopropyl, iodo, ethynyl
or cyclopropyl, R*, R® and R® are hydrogen, R? is hydrogen, halo, alkoxy, hydroxy or halo-
alkoxy, and R*is halo, heteroaryl, alkylsulfonyl, cyano; or -C=C-R°.

In certain embodiments of formula I, X is O or -CH,-, R! is ethyl, iso‘propyl, iodo, ethynyl
or cyclopropyl, R R’ and R® are hydrogen, R’ is hydrogen, halo, alkoxy, hydroxy or halo-
alkoxy, R? is halo, heteroaryl, alkylsulfonyl, cyano; or -C=C-R? one of R’ and R® is
hydrogen and the other is B>, R” is -(C=0)-Rd, and R is alkyl, alkoxy or -CH(NH,)-R".

In certain embodiments of formula I, Xis O, R' is isopropyl, iodo or ethynyl, R? R’ and R®
are hydrogen, R’ is methoxy, R*is iodo or -C=CH, one of R’ and R® is hydrogen and the
other is R, R? is -(C=0)-R", and R is alkyl or alkoxy.

In certain embodiments of formuia I, Xis O, R'is isopropyl, iodo or ethynyl, R% R’ and R®
are hydl'o gen, i{3 1smeth0xy, k‘i 1s1odo orré:E}i, if and Rgra&e -Rg, iig 1s —(C=O):Rd, and “
each R is independently alkyl or alkoxy.

In certain embodiments of formula I, X is O, R' is isopropyl, R%, R® and R® are hydrogen,

" R®is methoxy, R? is iodo or -C=CH, one of R and R® is hydrogen and the other is R®, R® is

-(C=0)-R, and R* is alkyl, alkoxy, heteroaryl or heterocyclyl.



In certain enbodinments of formula IV, R7 is hydrogen,
R8 is -(C=0)-Rd, and Rd is alkyl or alkoxy. In

certai n enbodi nents of fornmula IV, R8 is hydrogen, R7
is -(C0)-Rd, and Rd is alkyl or alkoxy. 5 In certain

-weertiopwet s of fornula 1V, R7 and R8 are - ( COJEPRG/065526

and each Rd is independently alpkyl or al koxy. In
certain enbodi nents of forrmula IV, R3 is hydrogen,

Eaﬁ Gertadi é(ﬁb@du?i}uldtﬁﬁ?ﬂ?nﬂi I, Ixak oakk@mypromdazﬁf dnd Hﬁaieol,ydrogen,
teroar Al kyl sul fo C

8 R SRR 1EnoE GTCH & i B R R3is Tl g i R s

had dependikh oYL, alkpdly, BXitroaryl BiheRabdiclyll O oxy, R4 is

hal o, heteroaryl, alkyl sul fonyl cyano, or -C- C Ra,

0 Tx?ce?%m%&t%gﬂnﬁ% % e Se n?ﬂﬁ tlf‘a&%r %&rﬁ% 1s§ﬁ<oxy, R'is

5 alhklox:y -C4GH cme bR hang, amhyd:e]gtrsanﬂfthé ouhﬂubﬁ R¥is RB:(D)SR“ and RY

ECH, one of 127 and R8 is
ﬁ‘%é]%“’x biohf rhh%Fer"cgdﬁg i's -(C=0)-Rd, and

' each Rd i'ndependently is alk I, al koxy, heteroaryl or
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h&t eriginyrarbpriments qf ghedpyantipn, BigFtrampeunst afeoReRg pRecifically of
| ¥orm@a s hydrogen, R8 is RO, RO is -(C=0)-Rd, and Rd

is heteroaryl. In certain enbodinments of fornmula IV,

R8 is hydrogen, R7 is R9, RO is -(C=0)-Rd, and Rd is

het er oaryl . I'n Bertai nN8Rbodi ments of formila

IV, R7 and R8 are [ 5%,(C=0)-Rd, and each Rd is

20 heteroaryl. In in|enb diments of formula IV,

R7 is hydrogen, R8s , reyrfC=0)-Rd, and Rd is.
het erocyclyl. In certain enbodi nents of forrmula IV,

R8 is hydrogen R7 is RO, ROis -(C=0)-Rd, and Rd is

h 42 ments of formul a
@t‘&%% X%:\’SR a?ein%é?%ﬁh&n%?‘%%g? and each Rd is
heter ocyclyl. WD 2007/ 025901PCT1EP20061065526 - 26 -
wher @y fmpodimentseof fgnuladh, Xiga0- o5 Chla Igerippoliych embodiments,

defs-0ed herein, the nethod conprising adm nistering
to a subject in need thereof an effective anount of a

CRNMRAALH gm%BdJIn%E {{%k ﬁ)n!nula ,R'is ethyl, isopropyl, icde, ethynyl or cyclopropyl.
In such embodiments R may be isopropyl, iodo or ethynyl.

In certain embodiments of formula I, R® and R* each independently is hydrogen, alkyl,
alkenyl, halo, haloalkyl, alkoxy, hydroxy, haloalkoxy, alkylsulfonyl, heteroaryl, cyano; or
-C=C-R®

In certain embodiments of formula II, R and R* each independently is hydrogen, halo,

alkoxy, hydroxy, haloalkoxy, heteroaryl, alkylsutfonyl or -C=C-R™.

In certain embodiments of formula I, R* and R* each independently is halo, alkoxy,
hydroxy, haloalkoxy, a]kylsu}fonyl heteroaryl or -C=C-R*.

. In certam embodiments of formula II, R3 is aikoxy and R*is halo a]kylsulfonyl heteroaryl -

or -C=C-R*.

In certain embodiments of formula IT, each R independently is alkyl, alkoxy or
-CH(NH2)-R".



10

15

20

25

Wiere any of R, R2, R3, R4, R5, R6, R7, R8, R3, Rh,
r, Rd, r, Rf, Rg, or Rhis alkyl or contains 5 an

al kyl noiety, such alkyl is preferably |Iower alkyl,
i.e. G-Co6alkyl, and nore preferably C etalkyl. In

wohadiorsent s of the i nvention where Rd is PCT/EP2006/065526

heterocyclyl, preferred heterggyclyl include
t et rahydr opyranyl, piperidinyl, piperazinyl,
MR PRl bl dinRkg iYL eaapkdt]ﬁ&e;pameﬁﬂ Pls lajk o

of which may be optionally substituted.” Particul ar

eferred heteroc n de tekr 0 n- )

p? itmﬁwgﬂjl) gs ti/f%%ﬁ‘ﬂazlﬁ.ﬁT %{8 hﬁg%/%l{ is -p(%:% )>-R 4', and R%is
pﬂkﬂ@kmﬁmnez Y1, pyrrolidin- I-yI
4- hydroxypiperidin 1-yl,
A1 &t @hl%glmégfsmf RGFuf, R itlydro; 7isR®, B2 is -(C=0)-R®, and R is
1-acetyl| pyrrolidin-2-y tetrahy ran 2-yl,

22kdeR ?Wnﬁﬁ perazin-1- yI and 1- acetyl plperldln-4-yl.

I'n enbodi ments of the invention where Rd is

hit eeitaia embodipiefsef fethubdl, & and B aré R kattl RO py-(C-EOPRY, and each R?
Pk | nyl, pyridazinyl, pyrrolyl,
XIgggkﬁ&ﬂK'PﬂP 6xgr furanyl each of 15 which may

be optlonally substltuted Partlcularlél preferred

hiercertga Fpbodimenigoéfompulad]. iig0O of - CHpard & i.e8iy)isopropyl, iodo,

-petﬁyn@ld}c%%ém?ﬂyram n-2-yl, 5-methyl-pyrazin-2-yl,

pyrlda2|n i m dazol -4-yl, 1- nethyl pyrazol -2-y1

Rl ?ﬂqh%cil%%fa@fmmgﬁﬁﬁﬁ%@a 55 R ey PG Sipigodo, cthymyt
tdricgaigriropyl enrchh’"wrzd R reacicindipyhden y is Azdrogen, ajpylr alkcednyl, halo, halo-

Rl R R PRl R P FRcoRe”
enbodi nent s R4 and Ra may be heteroaryl sel ected from

tInicestajn embagimenyts of formulazoKyd O opyPRz.dt'yis ¢thylyisapod ., iodo, ethynyl
Q?f%%@dpﬂ) YO IR® fdHyFddky, |h’aloe§k"&y9%i‘c9c9 at hﬂoﬁk%t dnhlﬂ" &9ralo, hetero-

In other of such embodi nents, R4 and
HeYl.cllgsnlfonyk eyaset eictGECIRA t hi enyl, i i dazol yI and
oxazol yl, each optionally substituted. The invention

qh SEHA QbR bIOHETE O Xty @ of l0Hy- R am%pga@n %d%dethynyl
raec IP

a. P2X3 receptor 2 a P
o R SRS e TR0 Sy B R 2RSSR ctroary,
alkyistlfiy B Eyang,; blaca&csf beﬁcafwaram’féidhyd}sg?q]@dm olther Is(llag) R’is
ye 0 conpound of any o or mul as
t&?&& ?Vﬁ%p ﬁﬁaa@Peease may be genitorurinary
di sease or urinary tract disease. In other instances
i eerinswawdimanys didoani Be¥jisd), iR idepogiyhiel qmethlynyi,afns meth-

Wwri.nar redur.ed
x)zacfstm&%re uen{)Iqleo ur|{iﬁ (Eﬂgreﬁem?r%eoon ?rﬂf
st(=EHsR3and Riooakylmenkkesy. bl adder hyperreacti vi ty
beni gn prostatic hypertrophy; prostatitis; detrusor

&QQ?JUQ%Q%%E’Qdf&%ZHQﬁ/ }@@@2{615150%?0 yl, WB%EJ&?&E;%"&MO or
uri nary freﬂueng]y; nocturi a; uri narx R%r genc

dvErBcane R af hydpesey ped thy pdiesisie |1s,1(€70) -R% and R" is alkyl,
g&@ghﬁ&&b§yhgmgﬁ§&?u}lts pel vic pain syndrone
prostat odyni a; I'S7or idiophati ¢ “bladder™

HRRs i rinigs flfThe SRR lsbdﬁgﬁré‘;rm s

paemarydlent al  pai n; prenenstrual pai n; central pain;
pain 5 due to burns; mgraine or cluster headaches;
Te}GinlePibblinen &I Fbrhduda 'I@“f{lﬁ)dﬂif@é R’ RASRT Ng0)-RY. ;and R is
ischemic injury; interstitia titis; cancer pa
9%@8@7’para5|t|c or bacteri al |nfect|on
post-traumatic injury; or pain associ ated with
irritable bowel syndrome. The di sease may be a
respiratory disorder, such as chronic obstructive

pul nonary di sorder (COPD), asthnm, or bronchospasm

or a gastrointestinal (Qd) disorder such as Irritable
Bowel Syndronme (IRS), '
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3

10 Inflammatory Bowel D sease (I1BD), biliary colic

and other biliary disorders, renal colic,

di arr hea-dom nant I BS, pain associated with G

di stensi on. Representative conpounds in accordance
wiotdeewhssenet hods of the invention are shown BROT/ERabBIc®65526

1. TABLE 1 Name (Autonomm) My (C) / MH 1
2- Ami no- N14- am no- 5- (5-i odo- 2-1 sopropyl- 4- net hoxy- phe

N-In @XYalin &} Bddwh el thofdodthdla B; RBinld Y 20U YPadi de0R®O 23d each R% is

N14- Am no- 5-(5-i odo- 2- |sopropyl 4- met hoxy- phenoxy) - py

r i3 n- 2- y11- succi nani ¢ aci d 501

N44- Am no- 5- (5-i odo- 2- |sopropy1 4- et ho henoxy) - py

r|Ir-1 ceriagh m@dym}ms@frfmnhwﬂbl&tlyhmwe, lﬁw R eACaM0IRY, and R is
Glerdcda@m no- 5- (5-i odo- 2-i sopropyl - 4- met hoxy- phen-

oxy) pyrimdin-2-yl] -amide 485 5 Pentanoic acid

[ngs L odo- 2 H)léesng{:{f%pyl lﬁnﬁi}%‘l”%ﬁghgﬁ%ﬁ)l{ is -(C=0)-R", and R* is
heterocyclyl

In certain embodiments of formula I1, R’ and R® are R’ R? 1s -(C:O)-Rd, and each R%is

heterocyclyl.

In certain embodiments the compounds of the invention are of formula IT1

wherein Rl, R’ \ R4, R’ and R® are as defined herein.

In certain embodiments of formula ITI, R’ is ethyl, mopropyl iodo, ethynyl or cyclopropyl
In such embodiments R' may be 1sopr0py1 iodo or ethynyl. Preferably, R' is 1sopropy1

In certain embodiments of formula 11, R’ and R* each independently is hydro gen, alkyl,
alkenyl, halo, haloalkyl, alkoxy, hydroxy, haloalkoxy, alkylsulfonyl, heteroaryl, cyano; or
-C=C-R".

In certain embodiments of formula I11, R’ and R* each independently is hydrogen, halo,
alkoxy, hydroxy, haloalkoxy, heteroaryl, alkylsulfonyl or -C=C-R’.

In certain embodiments of formula T, R’ and R* each independently is halo, alkoxy,
hydroxy, haloalkoxy, alkylsulfonyl heteroaryl or -C=C-R".

..In.certain embodiments of formula I1T, R’ is alkoxy and R is halo, alkylsulfonyl, heteroaryl...

or -C=C-R*.

In certain embodiments of formula III, each R? mdepcndently is alkyl, alkoxy or
—CH(NH;) R

in certain embodiments of formula III, each R? independently is alkyl or a]koxjr.
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N45- (5-1 odo- 2-i sopropyl- 4- nmet hoxy- phenoxy) - 4- ( 3- net hy
| - butyrylam no)-pyrimdin-2-y1J -3-nethyl -butyram de
569

wa 3e07H230@d0- 2- | sopropyl- 4- met hoxy- phenoxy) - 40 TsEHGEP65526

yl - am no-pyri m di n-2-yThi sohukyram de 541 8
N44- Am no- 5- (5-i odo- 2-i sopr opy f 4- et hoxy- phenoxy) - py

I il coffaf d&xb%dﬂﬁdﬁ@aﬁérﬁ{m&iﬁl &7 & h9drogen, R®is R%, R% is -(C=0)-R%, and R%is
N 4- But %/%am no- 5- ( 5- i odo- 2- i sopropyl - 4- nmet hoxy- phen
L "I&P di n- 2-yl kbut yrani de 541 V\D

2007/ 025901PCT/ EP2006/ 065526 - 28 -
Nnncemmmb@dwnmmoxmlzsﬂb R%pmdmmeRh@ Ry R e (0x@)-Rhyind R is

;ﬂk% -y1] -isobutyram de 471 11
[2 thoxy ar bonyl am no 5- (5-i odo- 2- |sopropyl 4- met hox

y- phenoxy)-pyrim ﬂ“{ ac\lrQ d,eth O)el%; gr{deach

5lpecertain ent odiments of ormula eac R is-(
R? is independently alkyl or alkoxy.

In certain embodiments of formula I, R is ethyl, isopropyl, iodo, ethynyl or cyclopropyl
and R® and R* each independently is hydrogen, alkyl, alkenyl, halo, haloalkyl, alkoxy,
hydroxy, haloalkoxy, alkylsulfonyl, heteroaryl, cyano, or -C=C-R%.

In certain embodiments of formula IIT, R' is ethyl, isopropyl, iodo, ethynyl or cyclopropyl,
R?is hydrogen, halo, alkoxy, hydroxy or haloalkoxy, and R* is halo, heteroaryl, alkyl-
sulfonyl, cyano, or -C=C-R".

In certain embodiments of formula Iil, R'is ethyl, isopropyl, iodo, ethynyl or cyclopropyl,
R’ is hydro gen, hélo, alkoxy, hydroxy or haloalkoxy, R*is halo, heteroaryl, alkylsulfonyi,
cyano, or -C=C-R, one of R and R® is hydrogen and the other is R, R® is -(C=0)-R", and
R is alky! or alkoxy.

In certain embodiments of formula ITT, R' is isopropyl, iodo or ethynyl, Ris methoxy, R
isiodo or -C=CH, one of R’ and R® is hydrogen and the other is R®, R is -(C=0)-R®, and
RYis alkyl or alkoxy.

In certain embodiments of formula I, R' is isopropyl, R’ is methoxy, R* is iodo or
-C=CH, one of R” and R® is hydrogen and the other is R®, R’ is -(C=0)-R’, and R% is
heteroaryl.

In certain embodiments of formula HI, R! is isopropyl, R’ is methoxy, R*isiodo or
-C=CH, one of R and R® is hydrogen and the other is R%, R® is -(C=0)-R%, and R% is
heterocyclyl

‘In certain embodlments of formula IIT, R’ is hydrogen R is R, Rg is (C_O) Rd and Rd is

heteroaryl.

In certain embodiments of formula IT1, R® is hydrogen, R is R®, R® is -(C=0)-R?, and R® is
heteroaryl.
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[ 4- Am no- 5- (5-i odo- 2-i sopropyl - 4- net hoxy- phenoxy) - pyr
imdin- 2-yl]-carbamc acid ethyl ester 473 13

N[ 4- Acet yl am no-5-(5-i odo- 2-i sopropyl-4- et hoxy- pheno .
WO Po67/033%01mM di n- 2-y1] - acet ami de 485 14 PCT/EP2006/065526
N-[4- Ami no-5-(5-i0 do -2- isqppopyl-4-

nmet hoxy- phenoxy) - pyri - mdin-2-yl] -acetam de

1 8PceBmibUnbb@inddni ts of formula I, R’ and R® are R®, R? is -(C=0)-RY, and each R is

4- Am no- 5- (5- et hynyl- 2-i sopr.opyl - 4- met hoxy- phenoxy)

[\%VF‘P?"Y& din - 2- yl] -acetamide 205.1-206.8C 16

N[ 4- Anai no- 5- (5-i odo- 2-i sopropyl- 4- net hoxy- phenoxy) - p

y b certpinginboginen s af fgotulaiBnk the hg06gen 7R is R, R is -(C=0)-R’, and R’ is
NlZarO@- 5- (5- 1 odo- 2-i sopr opyl- 4- net hoxy- phenoxy) - py

ri- mtdrn-4-yl kbenzam de 505 18

4- Ami no-5- (5-i odg- 2-| sapropyl- 4- net.hoxy-phenoxy) - py i
P it oo dipEn 3! Britulsdng s SHbpieB bt HeRoas C0) R ad R i
heterocyclyl.

In certain embodiments of formula IT, R and R® are R%, R’ is -(C=0)-R?, and each R%is

heterocyclyl.

In certain embo&hnents of the invention the subject compounds are of formufa IV

H,C-__-CH, NHR'
0
iy
X »
o
R® N~ “NHR®
H4

wherein R>, R*, R” and R® are as defined herein.

In certain embodiments of formula IV, R* and R’ each independently is hydrogen, alkyl,
alkenyl, halo, haloalkyl, alkoxy, hydroxy, haloalkoxy, alkylsulfonyl, heteroaryl, cyano; or
C=CR". ‘

In certain embodiments of formula IV, R® and R* each independently is hydrogen, halo,
alkoxy, hydroxy, haloalkoxy, heteroaryl, alkylsulfonyl or -C=C-R’.

In certain embodiments of formula IV, R? and R* each independently is halo, alkoxy,

hydroxy, haloalkoxy, alkylsulfonyl heteroaryl or -C=C-R°.

In certain embodiments of formula IV, R is alkoxy and R* is halo, alkylsulfonyl, hetéroaryl
or -C=C-R%

.

= I Gertain embodirients of formula TV, R is methoxyand R*is isdo

In certain embodiments of formula IV, each R independently is alkyl, alkoxy or
-CH(NH,)-R".

In certain embodiments of formula IV, each R? independently is alkyl or alkoxy.
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N14- Am no- 5- (5-i odo- 2-i sopropyl - 4- met hoxy- phenoxy) - py

ri- mdin-2-3/11-benzam de 213.0-213.9C 20
Pyrazi ne- 2-car boxylic acid

wd2m3es15- (5-1 odo- 2-i sopropyl - 4- PCT/EP2006/065526
nethoxy-phenoxy)-pyrinidin-Zzﬁghanide 221-223C 21
Pyrazi ne- 2- carboxylic acid

[ Br @R Quubolipich RAF fermuBOR, RPY hydbogen, R® is -(C=0)-RY, and R®is alkyl or
e hoxy-phenoxy)-pyr|n1d|n-4-y¥han1de 232-234C 22 .

58%RPhyl - pyr azi ne- 2- car boxyl i ¢ acid

[ 4- am no- 5- (5-i odo-2-iso- propyl- 4-

Nt decixiyt-epibediorey s-of YorimritadiV R? is Rydtbden; R'dmi (e (938; 2Q8C is alkyl or

2 - Met hyl - pyrazi ne- 2-car boxylic acid
[%?gﬁino-5-(5-iodo-2-iso-

1-4-neth - phenoxy) - pyri m.di n-4-yTham de 521 24
5 Ei;)l?q%)‘éiﬂﬁ @mgg@g}%gé)gg fqr@u};{[i)\’dﬁyand R® are -(C=(¥)—Rg and each R} is indepen-

[ den@yhRA-op akkBxy. 0d0- 2- i sopr opy! - 4-
met hoxy- phenoxy) - pyri m di n-2-y1] - am de 506 25
Yoo FRERR I BN g k. ko, ooyt

Nty ondyR® fistevg kgt rapl iatkiyBu lfondt, S¢khe, i GeC- 506
- In certain embodiments of formula IV, R® is hydrogen, halo, atkoxy, hydroxy or haloalk-

10  oxy, R*is halo, heteroaryl, alkylsulfonyl, cyano, or -C=C-R?, one of R’ and R® is hydrogen
and the other is R, R? is -(C=0)-R’, and each R® independently is alkyl or alkoxy.

In certain embodiments of formula IV, R’ is methoxy, R*is iodo or -C=CH, one of R and
R’ is hydrogen and the other is R%, R is -(C=0)-R", and each R? independently is alkyl,
alkoxy, heteroaryl or heterocyclyl.

15 In certain embodiments of formula IV, R’ is hydrogen, R® is R®, R? is ~(C=0)-R®, and R is
heteroaryl.

In certain embodiments of formula IV, R® is hydrogen, R’ is R%, R® is -(C=0)-RY, and R%is
heteroaryl.

In certain embodiments of formula IV, R’ and R® are R®, R® is -(C=0)-R’, and each R% is
20 heteroaryl.

In certain embodiments of formula IV, R is hydrogen, R? is R®, R® is -(C=0)-R?, and R%is
heterocyclyl.

In certain embodiments of formula IV, R® is hydrogen, R’ is R®, R? is -(C=0)-RY, and R%is
heterocyclyl.

25 In certain embodiments of formula IV, R’ and R® are R%, R® is -(C=0)-R", and each R%is
- heterocyclyl,

The invention also provides a method of using a compound of formula I as a prodrug for a

compound of formula V
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N44- Am no- 5- (5-i1 odo- 2-i sopropyl- 4- net hoxy- phenoxy) - py
ri- mdin-2-yThisonicotinam de 506 27

Tet r ahydr o- pyran-4-car boxylic acid

WO -zenTiors9e15- ( 5- 1 odo- 2-1 so- PCT/EP2006/065526

propyl-4- nmet hoxy- phenoxy) - pyri,pi di n- 4-yl kam de

140- 145C WO 2007/ 025901PCT/ Eg 0061065526 - 29 - 28

[ 4- Am no- 5- ( 5-i odo- 21 sopr oy 1- 4- net hoxy- phenoxy) - pyr
imdin- 2-yl11- carﬁpa C a;(ci dii%sobutyl ester 205-207C
29 =

N14- Ani no- 5- ( 5- | od
| dftR

N
: ul C Sp I opy 1- 4- met hoxy- phenoxy) - py(v)
ri- mdin-2-yl]-&p

Nyl -NiGet ami de 175.0-176. 5C
30 Pyridazi ne-4-carbgxylic acid

[ 4-am no-5- (5-i odo-2-i sopropyl - 4-

mehéreinyd, phRh BXW’; By R middi® ares ydfiretheein204 nfetd6eob@ridihg ad-

151%@%'&1% lil-(s@;feracrt l ne‘%g Al POX Mol e 8Glolnt of a compound of formula I.

[ 2-am no-5- (5-10do- 2- 1 So-
ropyl-4-met hoxy- pheno -pyrimdin:4- - am de 508

P Whote any of R', Réf Ry, 1{"1 1%, Rg,( i@, RQ,%& Rm, R, RY, °,¥§]f,]Rg, or R(2 is alkyl or contains
an alkyl moiety, such alkyl is preferably lower alkyl, i.e. C;-Cealkyl, and more preferably C,-

Caalkyl.

In embodiments of the invention where R% is heterocyclyl, preferred heterocyclyl include
tetrahydropyranyl, piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl and tetrahydro-
furanyl, each of which may be optionally substituted. Particularly preferred heterocyclyl
include tetrahydropyran-4-yl, 1-methyl-piperidin-4-yl, morpho_lin—4~y1, pyrrolidin-2-yl,
pyrrolidin-1-yl, 4 hydroxypiperidin-1-yl, 4-(N,N-dimethyl)-piperidin-1-yl, 1-acetyl-
pyrrolidin-2-yl, tetrahydrofuran-2-yl, 4-methyl-piperazin-1-yl, and 1-acetyl-piperidin-4-yl.

In embodiments of the invention where R? is heteroaryl, preferred heteroaryl include pyri-
dinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thienyl or furanyl, each of
which may be optionally substituted. Particularly preferred heteroaryl include pyridin-2-
'yl, pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl, 5—methy1—pyrazin—2—yl, pyridazin-4-yl, imid-
azol-4-yl, l-methyl—pyfazol-Z—yl and furan-2-yL _ '

In embodiments where R* is heteroaryl or R® is heteroaryl, stch heteroaryl is preferably
thienyl, furanyl, imidazolyl, pyrazolyl, pyrrolyl, oxazolyl, thiazolyl, pyridyl or pyrimidinyl,
each of which may be optionally substituted. In such embodiments R* and R* may be
heteroaryl selected from thienyl, furanyl, imidazolyl, pyrazolyl, pyrrolyl, oxazolyl or
thiazolyl, each optionally substituted. In other of such embodiments, R*and R® may be
heteroaryl sclected from thienyl, imidazolyl and oxazolyl, each optionally substituted.

The invention also provides methods for treating a disecase mediated by a P2X5 receptor
antagonist, a P2Xy; receptor antagonist, or both, the method comprising administering to
a subject in need thereof an effective amount of a compound of any of formulas (I)
through (VIII). The disease may be genitorurinary disease or urinary tract disease. In
other instances the disease may be a disease is associated with pain. The urinary tract
disease may be: reduced bladder capacity; frequent micturition; urge incontinence; stress

incontinence; bladder hyperreactivity; benign prostatic hypertrophy; prostatitis; detrasor



32 3H-1inidazol e-4-carboxylic acid

[ 2-am no- 5- (5-i odo- 2-i sopropyl -

4- et hoxy- phenoxy) - pyri m di n-4-yl1] -am de 595 33
311-1rnidazol e-4-carboxylic acid

Wa2/250015- ( 5- | odo- 2-i sopr opyl - PCT/EP2006/065526
4- met hoxy- phenoxy) - pyri m di n-3-syTham de 595 34

1- Met hyl - pi peri di ne- 4-car boxylic acid

[ Ey;ﬁﬂ’eﬂ\ﬁl@mﬁrﬁiry ﬂéﬁﬁeﬁcyl; Bdrturia; urinary urgency; overactive bladder; pelvic

pflq@%{ “’&Vﬁ‘é?‘ﬁ% %ﬂ%ﬁé?ﬁb[gei\éc} éna&r(lj éfgfir&n}élllrostatogyma cys%‘tsls or

[ ﬂ;@hﬁﬂ@]ﬁd@ﬁhypgda}sﬁmtgo'fhe disease associated with pain may be: inflamma-

p&%&%$f§wgﬁ cafbox&ﬁ?%xg%ﬁéﬂkﬁg r&n&g%%@?ﬁh@%néﬁ%mQ

5 ofsto bp%ﬁpwpmsluster headaches; nerve injury; neuritis; neuralgias; poisoning;
r@élﬁ%mﬁ@f E]ﬁé’r){t)ﬁaﬂ’wsﬁﬁﬂ &tinRerdrath! el fiRusitid r Babterial infection; post-

[B gﬁg’ug}né%:q P _rgr_yl( tgreqagbeg?orgla?eég’!a’lhcmggblg bowel syndrome. The disease may be a
prespisiond dis@dE0ich pOEHRONY PbImrctive (fdlmbrﬁrwﬁiort&m(cei’ﬁgasthma or
.aCi

%iox%ﬁolg&?akrlgdtlzr%egas%r&)nﬂ?%nle(l(}'l) dlsqrd% such as Irritable Bowel Syndrome (IBS),

'SOpPro
10 nieflimomytophBevek Pisepy fmm)mﬁmﬁcgﬂc]m@md@mgdlsorders renal colic,

diarrhea-dominant IBS, pain associated with GI distension.

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

Table 1.

TABLE 1

# | Name (Autonom™) Mp (°C)/
M+H

1 2—Amin0—N—[4~amiho—5—(5—iod0—2—isopr0pyl—4-—methoxy—phen— 500

oxy)-pyrimidin-2-yl]-3-methyl-butyramide

2 N—{4-Amino—5—(5—10&0~2—isopropyl—¢mcthoxy—phenoxy)—pyri— 501

midin-2-yl]-succinamic acid

3 | N-[4-Amino-5-(5-10do-2-isopropyl-4-methoxy-phenoxy)-pyri- 485
midin-2-yl]-3-methyi-butyramide

4 | Pentanoic acid {4-amino-5-(5-10do-2-isopropyl-4-methoxy-phen- | 485
OXy)-pyrimidin-2-yl]-amide

5 { Pentancic acid [5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-4- 569
pentanoylamino-pyrimidin-2-yl]-amide

6 | N-[5-(5-lodo-2-isopropyl-4-methoxy-phenoxy)-4-(3-methyi- 569
butyrylamino)-pyrimidin-2-yl]-3-methyl-butyramide '
7 | N-[5-(5- Iodo 2- 1sopropy1 4—methoxy-phenoxy) 4—1sobuterI— 541 .

‘| amino- pymmdm -2-vi] 1sobutyram1de

8 | N-[4-Amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyri- a7
midin-2-yi]-butyramide -

9 | N-[4-Butyrylamino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)- | 541
pyrimidin-2-yl]-butyramide
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N44- Am no- 5- (5-i1 odo- 2-i sopr opyl - 4- net hoxy- phenoxy) - py

ri-
N4 2

m di n- 2-y1] - 2- net hoxy- acet am de 155-156C 40
- Ami no- 5- (5-et hynyl- 2-i sopropyl- 4- net hoxy-

phenox

WORPT25MWiLdi n- 4-yI | - but yram de 163. 0- 164. 3C EET/EP2006/065526
N14- Am no- 5- (5- et hynyl- 2-i sopp®pyl - 4- met hoxy- phenoxy)

-pyri- mdin-2-yl1l-butyram de 169.0-171. 1C 42
NI2F it o (556l 058op BopyE i ctipyly-phemety ipxy- phEAOXY)
ggygﬁlﬁfbng’@]ij‘%’“)&%m%bs di nmet hyl - but yr am de
N-H- [BrkithoxyBarbanydiniiy erpt (SAod s proppplyl-drmetitdxgx y - phe?foxy)
DY dtiep i ofrididth i SedtbAiRt Bd eylagiam de
N22 [@2Aminp; he-iegp-2psenserybrgmag orey Risn e -eyrRin- p4i3sop
I OpY4-y#-carbamic acid ethyl ester
methoxyv-phenoxy)-npvrimdin-4-vi1]1-2 2-dinmethyl - npkoni on
e dl‘g—[%ﬁ:tirl_a%éf_—?'&5—2'%10—2—isopropy’l—tf—met’hoxy—phenox}f)—
N [ [2pyfimiitia-Byl{-aceeiriday 1- 2- i sopr opyl - 4- met hoxy- phenoxy
P T A A IS e P s oy phenoxy)y pyre | 192.0-104.1°C
midin-2-yl]-acetamide
15 | N-[4-Amino-5-(5-ethynyl-2-1sopropyl-4-methoxy-phenoxy)-pyri- | 205.1-206.8°C
midin-2-yl]-acetamide
16 | N-[4-Amino-5-(5-i0do-2-isopropyl-4-methoxy-phenoxy)-pyri- 506
midin-2-yl]-nicotinamide
17 | N-[2-Amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyri- 505
midin-4-yl]-benzamide
18 | N-[4-Amino-5-(5-i0do-2-isopropyl-4-methoxy-phenoxy)-pyri- 585
midin-2-yl]-2,2-dimethyl-propionamide
19 | N-[4- Amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)}-pyri- 213.0-213.9°C
midin-2-yl]-benzamide
20 | Pyrazine-2-carboxylic acid [4-amino-5-(5-iodo-2-isopropyl-4- 221-223°C
methoxy-phenoxy)-pyrimidin-2-yl}-amide
21 | Pyrazine-2-carboxylic acid [2-amino-5-(5-iodo-2-isopropyl-4- 232-234°C
methoxy-phenoxy)-pyrimidin-4-yl]-amide
22 | 5-Methyl-pyrazine-2-carboxylic acid [4-amino-5-(5-10do-2-iso- 235-238°C
propyl-4-methoxy-phenoxy)-pyrimidin-2-yl}-amide
23 | 5-Methyl-pyrazine-2-carboxylic acid [2-amino-5-(5-iodo-2-iso- 521
propyl-4-methoxy-phenoxy)-pyrimidin-4-ylj-amide
24 | Pyridine-2-carboxylic acid [4-amino-5-(5-iodo-2-isopropyl-4- 506
methoxy-phenoxy)-pyrimidin-2-yl]-amide
25 | Pyridine-2-carboxylic acid [ 2-amino-5-(5-iodo-2-isopropyl-4- 506
methoxy-phenoxy)-pyrimidin-4-yl]-amide
26 | N-[4-Amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyri- 506
midin-2-yl]-isonicotinamide
27 | Tetrahydro-pyran-4-carboxylic acid [2-amino-5-(5-iodo-2-iso- 140-145°C
propyl-4-methoxy-phenoxy)-pyrimidin-4-yl}-amide




WO

20071025901PCT/ EP2006/ 065526 - 30 -

N14- Am no- 5- (5-et hynyl- 2-i sopropyl- 4- met hoxy- phenoxy)

- Py

ri- mdin-2-yl]-benzam de 171.9-173. 3C 47

1- Met hyl - 1H pyrrol e- 2-car boxylic acid

WOROBHAZR1 5. (5 et hyny1- 2-

PCT/EP2006/065526

i sopropyl - 4- met hoxy- phenoxy) - py+i m di n- 4- yTham de

72.2-82. 3C 48

81 4[-4/§A_n’hi_mo-$€5(- fodo-Qelgopepyb-dpnapyiy- ;ibcne}tybr(pxl;nn[ﬂmen D20p) 2(03°C

ﬁh%%%@%@%&ﬁl&bg&l Ogi.hoxy- et hoxy) - acet am de

N[ [N AfriAnein 6-5¢ 5=ip Sigi T pi-opsyl ox-ren ok ¥rh e nbkAp) & /6.5°C

)1/r [ m{@h{igq,algz g%}%%gf}gawﬁggy et hoxy) - acet am de

ic acid

[3F- [(Brridagdrcodyarhentis padd haiog-3-6-jodaa-iemr e fopy | 2.9-206.6°C

Tﬁt ftgitg%@i)g{bﬁmy)) “pidifnlidTh-&i It-4midec ar banoy Thinet hyl | est er

Nt 4- ety Syl e3P rliprah A aanRet RoR§2 gi¥hoxs py

ri-| propiia-dethddy-plsobudypyamidie- 41 Bafide75. 5C

32 [ 3H-Imidazole-4-carboxylic acid [2-amino-5-(5-iodo-2-1sopropyl- | 595
4-methoxy-phenoxy)-pyrimidin-4-yl]-amide

33 | 3H-Imidazole-4-carboxylic acid [4-amino-5-(5-iodo-2-isopropyl- | 595
4-methoxy-phenoxy)-pyrimidin-2-ylj-amide

34 | 1-Methyl-piperidine-4-carboxylic acid [2-amino-5-(5-icdo-2-iso- | 526
propyl-4-methoxy-phenoxy)-pyrimidin-4-yl]-amid

35 l—Methyl—piperidine—é!-ca_rbbxylic acid [4-amino-5-(5-iodo-2-1s0- | 326
propyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-amide

36 | Morpholine-4-carboxylic acid [4-amino-5-(5-iodo-2-isopropyl-4- | 514
methoxy-phenoxy)-pyrimidin-2-yl}-amide

37 | Bis-morpholine-4-carboxylic acid [4-amino-5-(5-10do-2-1s0- 627
propyl-4-methoxy-phenoxy)- pyrimidin- 2-yl]-amide

38 | Pyrrolidine-2-carboxylic acid [4-amino-5-(5-iodo-2-isopropyl-4- | 498
methoxy-phenoxy)-pyrimidin-2-yl}-amide

39 | N-[4-Amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyri- 155-156°C
midin-2-yl]-2-methoxy-acetamide

40 N—[Z-Amino—S—(5-ethynyl—2—isopropyl—4—methoxy—phenoxy)—pyri- 163.0-164.3°C
midin-4-yl]-butyramide

41 { N-[4- Amino-5-(5-cthynyl-2-isopropyl-4-methoxy-phenoxy)-pyri- | 169.0-171.1°C
midin-2-yl]-butyramide

42 | N-[2- Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)-pyri- | 98.0-100.0°C |
midin-4-yl}-3,3-dimethyl-butyramide

43 | N-[4- Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)-pyri- { 131.5-133.5°C
midin-2-yl]-3,3-dimethyl-butyramide

44 | N-[2-(2,2-Dimethyl-propionylamino)-5-(5-ethynyl-2-isopropyl-4- | 100.1-103.7°C
methoxy-phenoxy)-pyrimidin-4-yl]-2,2-dimethyl- propionamide

45 | N-[2-Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)-pyri- | 403
midin-4-yl]-benzamide




52

N44- Am no- 5- (5-i1 odo- 2-i sopropyl- 4- met hoxy- pheno
ri- mdin-2-yl]-2-nethyl-butyram de 191. 1-193. 3
Fur an- 2- car boxyl i ¢ aci d

Xy) - py
C 53

WO20ei2FR91 5- ( 5- i odo- 2-i sopr opyl - 4- net h- PCT/EP2006/065526

oxy- phenoxy) - pyri m di n- 4- A- amygle 202- 205C 54
Fur an- 2- car boxyl i ¢ aci d

[46- am[mosminggs (Scaﬂmgl-l &gp&fog?yzl—n&ﬂgmy ?}éeamplzygspgnéS
OoXY X in y anai de
N44lﬁﬁPhgyé]f£¥¥%gL 2-i sopropyl - 4- met hoxy- pheno

171.9-173.3°C

Xy) - py

rd7-| vetihyl-2HypiroR 2 eatboxylieadid/ [2-pniopi Sothaathoigl-2-

o g E myelfony phegoss) pyimidin 4yl amide

722-82.3°C

XV) - py

r48- %{&Aﬂmm#ﬁﬂ-IQdOZZ@ﬁon’@mmkvﬂbnmﬂwwharmxm)epgs. 0-
57 [3htdid1h 4820 ﬁm@tb%%F Qﬁaw)la@etaﬁid@

[4-lam no-5-(5-i odo isopropyl -

186.00135.9°C

A9r| P o%ayn?rﬁe(ﬁasz% SHPPIRY TRy PhengFHRYTD 60-

58 Aﬁﬁlﬂ ﬁ—yﬂca QZ methoxy ethoxy) -acetamide
t haoxv-nhenax

S§36-1743°C

W1 SR FOBBeN A1 0

methoxy-phenoxy)-pyrimidin-4-ylcarbamoyl]-methyl ester

14'3-148°c

51 | N-[4- Amino-5-(5-10do-2-isopropyl-4-methoxy-phenoxy)-pyri-
midin-2-yl]-isobutyramide

173.0-175.5°C

52 | N-[4- Amino-5-(5-10do-2-1sopropyl-4-methoxy-phenoxy)-pyri-
midin-2-yl]-2-methyl-butyramide

191.1-193.3°C

oxy-phenoxy)-pyrimidin-2-yl]-amide

53 { Furan-2-carboxylic acid [2-amino-5-(5-iodo-2-isopropyl-4-meth- | 202-205°C
oxy-phenoxy)-pyrimidin-4-yl]-amide
54 | Furan-2-carboxylic acid [4-amino-5-(5-iodo-2-1sopropyl-4-meth- | 180-183°C

55 | N-[4- Amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyri-
midin-2-ylf-2,2-dimethyl-propionamide

131.5-133.5°C

oxy)-pyrimidin-2-ylcarbamoyl]-1-methyl-ethyl ester

56 | N-[2- Amino-3-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyri- 98.0-100.0°C
midin-4-yl]-2,2-dimethyl-propionamide

57 | 3H-Imidazole-4-carboxylic acid [4-amino-5-(5-iodo-2-isopropyl- | 260-263°C
4-methoxy-phenoxy)-pyrimidin-2-yl]-amide

58 | Acetic acid [4-amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)- | 209-210°C
pyrimidin-2-ylcarbamoyl]-methyl ester

59 | Acetic acid 1-[4-amino-5-(5-i0do-2-i1sopropyl-4-methoxy-phen- 158-160°C

60 | Piperidine-1-carboxylic acid [4-amino-5-(5-iodo-2-isopropyl-4-
methoxy-phenoxy)-pyrimidin-2-yl]-amide

195.0-196.0°C

midin-2-yl]-2-hydroxy-2-methyl- propionamide

61 | N-[4- Amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyri- 181.0-182.3°C
' midin-2-yl]-2,2-dimethyl-butyramide
62 | N-[2-Amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyri- 161.0-163.3°C
midin-4-yl]-2,2-dimethyl-butyramide
63 | N-[4-Amino-5-(5-10do-2-isopropyl-4-methoxy-phenoxy)-pyri- 487




59 Acetic acid
114- am no-5- (5-i odo- 2-i sopropyl- 4- net hoxy- phen-
oxy) - pyrim di n-2-yl carbanmoyl f 1-nethyl -ethyl ester
158-160C 60 Pi peri di ne-1-carboxylic acid

WOR0YH2$PEL 5- ( 5- i odo- 2-i sopropyl - 4- PCT/EP2006/065526
nmet hoxy- phenoxy) - pyri m di n-2-yl] -am de 195. 0-196. 0C
61

L4 Mﬂmiﬁo GH5Hodn2-2s0p5ppFbmeihody-phtiox)ypyh e noxiep- 179°C
glz mdm Qyﬁ ZV A 2@23lC taﬁrl?ehyl butyram de 181. 0- 1§82. 3C

N[ |2 Acriyl @B ol Bn¢-Bcarb2xyls op G yining- Frt-Frdry2- e njokopy- 52.5°C
%g : 'prgﬂﬂ-'élwr}héhéfﬂpl%n&ﬂ@%%ﬁ—?%—%ﬁﬂ@ de 161.0-/163.3C

0| | ALeppd ydso-Hrran2i ehoxgiciagid Ao 2 priadeok Fophe notd) 228°C
de 487
fi e ndn i nibatygrad dop e opt onar o

|Qi4 Ietrehygre fyran .%aﬂzogﬂlcsm Lopy 1290 TP PRV =P henox P19y C
ri -| oeéthibsy-phreiddy) -2- (B ytaehony- e e aythdin o - pPrirh HG4-

yl}-amide

68 4~Aéety1~cyclohexanecarboxylic acid-[2-amino-5-(5-i0do-2-iso- 191-192°C
propyl-4-methoxy-phenoxy)-pyrimidin-4-yl]-amide

69 | Tetrahydro-furan-2-carboxylic acid [4-amino-5-(5-iodo-2-iso- 499

propyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-amide

70 Bis—1—Acetyl—piperidihe—d»—carboxylic acid [2-amino-5-(5-iodo-2- 146-150°C
isopropyl-4-methoxy-phenoxy)-pyrimidin-4-yl]-amide

71 | 2-Amino-3-methyl-pentanoic acid [4-amino-5-(5-10do-2-1so- 116.0-118.3°C
propyl-4-methoxy-phenoxy)-pyrimidin-2-yl] -amide
72 | 2-Amino-3-methyl-pentanoic acid [2-ammo-5-(5-i0do-2-1s0- 97.8-101.9°C

propyl-4-methoxy-phenoxy)-pyrimidin-4-yl}-amide

73 | 1-Acetyl-piperidine-4-carboxylic acid [2-amino-5-(5-iodo-2-iso- 143-145°C
propyl-4-methoxy-phenoxy)-pyrimidin-4-yl]-amide -

74 | 2- Amino-3,4-dimethyl-pentanoic acid [4-amino-5-(5-iodo-2-iso- | 101.9-106.9°C
propyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-amide

75 | 4-Methyl-piperidine- 1-carboxylic acid [4-amino-5-(5-iodo-2-iso- | 526
propyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-amide

76 | 4-Methyl-piperazine- 1-carboxylic acid [4-amino-5-(5-iodo-2-iso- | 527
propyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-amide

77 | 4-Hydroxy-piperidine- I-carboxylic acid [4-amino-5-(5-iodo-2- 178.2-180.0°C
isopropyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-amide
78 | 4-Dimethylamino-piperidine- 1-carboxylic acid {4-amino-5-(5- 179.0-181.6°C

todo-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-amide

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

illustrative synthetic reaction schemes shown and described below.
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65 1- Acetyl -pyrrolidine-2-carboxylic acid

[ 4-am no-5-(5-iodo-2-iso-

propyl- 4- net hoxy- phenoxy) - pyri m di n- 2- yTham de

150. 0- 152. 5C 66 Tet rahydro-furan-2-carboxylic acid

WOZOA2HM91 5- ( 5- i odo- 2- i So- PCT/EP2006/065526

propyl-4- net hoxy- phenoxy) - pyraad di n- 4-y1] - am de
220- 222C 67 Tetrahydro-furan-2-carboxylic acid
[ Bre(sBatinpduat@ialsmgreqgyhts 4sed in preparing these compounds generally are either

&%Bi%o@{‘&{ﬁ? ﬁé(rﬁ%su%ﬁr}ég? E-g&%’%}! ARG SRONIAEN D 2Rk B by
@gﬁh@tsxlqnow td heockitled g)rtbgg(ry fqllewing procedures set forth in references such

ag iFfde aA B S- s%eﬁ(ézni‘s%i@rgadzcsﬁmhesw Wﬂey & Sons N ew York, 1991,

1- h h
RedEntorci 5 Gorbin gD o U o diohce S Publishers, 1989,

[‘Arllaﬁd:srlOS End Supble@enidist & OrgamcReamons Wlley & Sons: New York, 1991,

%?1%}4%5 1700 d ch%i%&%%:sgnég% Ip rtilorr1n oxy arX n‘lerérilmllu&ratlve of some

[2etBordsibg which $he aakgpoRnds of the prcsent mvennon can be synthes:zed and various

| SQREQRY HORGES ' HEzested
126-189¢ s IS Aﬁ'na %Hénpl%ﬁ gﬁ%h%@n%ngadggy Wit lfgested 1o ome
[shillegvin the Bt I(\gmqgj@fgrrgd ;ost@c dlsclosure contained in this Application.
propyl-4- net hoxy- phenoxy) - pyri m di n-2-y1] - am de

116 sfirtinkSnadérials and the intermediates of the synthetic reaction schemes can be iso-
lated and purified if desired using conventional techniques, including but not limited to,

filtration, distillation, crystallization, chromatography, and the like. Such materials can be

characterized using conventional means, including physical constants and spectral data.

Unless specified to the contrary, the reactions described herein preferably are conducted
under an inert atmosphere at atmospheric pressure at a reaction temperature range of from
about -78°C to about 150°C, more preferably from about 0°C to about 125°C, and most

preferably and conveniently at about room (or ambient) temperature, e.g., about 20°C.

Scheme A below illustrates one synthetic procedure usable to prepare specific compounds
of formula (I) wherein Lis a leaving group and R', R*, R>, R* and R’ are as defined herein.

R
1 1
, B Step 1 , H Step 2 R2 O-__CN
R OH ——— = R O._CN —BT" I
redarncks
. . LCH,CN . b Reagent Rr® f Me,N" “NMe,
. R R4 - R <
1
Step 3 R> CN Step 4 Step 5
Anlllne \E Guamdlne )\ O
NH, F!d
"1
0] 8]
, R! NHZ ) R1 HNJ\RG. ﬂ1 HNJLRd
2
O R, SO O 8
R NSRS R NN, s NANJLRU
R q H . Rr* h and/or ]* i H

SCHEME A



72 2- Am no- 3- met hyl - pent anoi ¢ aci d

[ 2-am no-5- (5-i odo- 2-i so-

propyl- 4- net hoxy- phenoxy) - pyri m di n-4-y11-am de

97.8-101.9C 73 1-Acetyl -pi peridine-4-carboxylic acid
WO208H26891 5- ( 5- | odo- 2-i so- PCT/EP2006/065526

propyl-4- net hoxy- phenoxy) - pyr #gd di n- 4-y1] - am de

143- 145C 74 2- Ami no- 3, 4-di net hyl - pent anoi c acid

[14 sepilnd Sqefns A, plitroPa usdergoes an O-alkylation by reaction with an acetonitrile

PLO - 4- met hoxy: phenoxy) - pyLi m di n-2-y1] - am de. -

TR, G oSt an BRI R b T s Yip 3L Fin Broagens

[r4agamt (Mu@xflﬁs(ﬁmctd}yzammg}methanc) in step 2 to form bisdimethylamino com-

T T

{2 o Wi aniqine in ste; O proviae ENOXy di-

S [@regfivne d3bqnguydggggesreqesign with guanidi tep 4 to provide phenoxy d
RIEARY orfta TR ROXY mPDEROX YN stBY 8 lidHrhkdd-varmYab)1a @B e fo afford
77 4-Hydroxy-piperidine-1-carboxylic acid ] )
[dAa_]f%IHP%I_nSlgi](ls & lhyysl/er 1, which are compounds of formula I in accordance with
| tBOPVETOh - Redgai TonyHRNEN XA RY TokilE 6 dthéd-ayillraBdd, S€anhydride,
178, 2-180. OFCn ﬁ- . di 5 di
ArBRAERACATH WO e T Boneear lRlsP isgkirpecat barp ysed in step 5, di-

10 [adyland confu@B4 may be formed. Where only a single equivalent of reagent f is used

'r%‘ﬁg 3 & R BRePRY suddi SRE PN, RAS PN P4 te PeioRiifintly korfhed in
step 5. Alternatively, diacyl compound i may be prepared by further acylation of mono-
acylated compound gor h. In certain embodiments compounds ¢ and/or d need not be

isolated as the reaction steps may be carried through in a single reaction vessel.

15 Scheme B below illustrates another synthetic procedure usable to prepare specific

compounds of formula (I) wherein Lis a leaving group and R, R* R’and R* are as

defined herein.
R' Step 1 R' OH Gl R'" o Cl
R cHo o+ R Step2 - g L
S Sy —— N
cl | J\ Oxidize | /*
R’ R’ 'm\)‘*N R’ NZ “sMe R o N” "SMe
4 . R4 ! R m
A1 kP ame
R O NH, . R NH,
Step 3 RA A Step 4 R SN
— N —_— _
NH | //,l\ Reduction . ! _ A
: R’ N “SMe R N “SMe
s N R* o
R
! NH R' NH,
Step 5 R R 2 Step6  R3 \ Step 7
Oxidation I Py NH, s A e
R3 N §02 R P N NH2 L R
20 R p CH, A t
O O
R’ NH, R' HNJLR" R' HNJLRd
RZ = R2 3 R2 =
(L% N Y %
e N N R g N/)\NHz - g N ﬁ Re
4 . .
: ! R s and/or L

SCHEME B
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179. 0-181. 6C Conpounds of the present invention can
be nmade by a variety of nethods depicted in the
illustrative synthetic reaction schenes shown and
descri bed bel ow. WD 2007/ 025901PCT/ EP2006/ 065526 -

WERWT/RR®Ist arting material s and reagents us8HI/ER006/065526

preparing these conpounds genggally are either
avai l abl e from comercial suppliers, such as Al drich
Gh éSnipcladf SGeeme B bereaidelpide pambalatey withtthoGs glanbmwaganoderived from

#ﬁggﬁﬁrog’é(-ioldlo— ~mctﬂgl§hﬁn8] C;hrréghx%gg WOP Ekqutgzﬁ%qgmﬁﬁc t%%trowde an

InNn rereren | ESer an
Rézigentsoxy denagh painiiding iftsdedopyrimidiesused Bohis stepavpy be prepared
Y&Eé&m& 9Pthe gﬁuc)!&ﬂry ABsSrived by sab3dtfo & L£NeHEns tPh¥raP Bull, 34 1986, p.

Car bon unds 'sevi ef Sci ence Publishers, 1989,
\?8|1%n¥gm$mss shetiteisd hrvridpbydesa ang semmersiy avatelle o1 asp Eeadily
§1qu5§9¢0é]l\f@16km td Bdde skMRH HE ark- ﬂ{)man-ﬁ"!ﬁstanoes a

EIT T T

aff dedved puredeniditicstv @aizalohiah aber whict 1Ihe siagled aldaindie is de-
varl us, modi.ficatio e synthetic reaction
0( gtocpmwL Al Er eag%ggﬁ?/\%flgbe suggested to one 10

skllled in the art having referred to the disclosure
donten 2rdehar ydyoxy Sengyhpyrissding his oxidized toqrevidgkatencapmapand m.

3R B firdt LRiNRHNAyESacAbn SMEnBYRE Dah kEroh €RRAPoRAAd m yields
schehes can be isol'ated and purlfled |f desi'red usi ng

ASHYRMTIMIGAS P f‘@&ﬁ?ﬁ‘ﬁ'&}é’é‘“dﬂn@? dlaR hdhpgtbongterpymplicagpoind o is

tréduckd tol 4 @éth@bn ﬂolﬂr@xﬁdwhnzﬁ ﬁmﬁo@&xhdlﬂ@&dnq{hund o. In step 5, an
the lik erials ¢

chromato
Sppsiien efthe Biibp ey ﬁ%%\?&&wﬁm%ﬁwglﬁénﬂ Aol & second
phisitoalocannBtsaptesn &ﬂlﬂ:h&ﬂﬂmi mathagkat fonylltenbylpessidine p is treated
ﬁxﬁl&lea{nfhmgrga %0 dlﬁzrecc éapntelét@%%s ?gl ogrguﬁ)(:t Ird%g%wcgeeﬁ (thi 1'119 %gnzylpyn—
atidinsgh éihe damingt lrmsxdemmdmp gasSen subgact @ acdateomi ipatep 7 to afford
t[ﬁm%ﬂy(# rd? al OIIIE §'29f?19'(§r t. Kg S"Ott‘:@ afﬁ)qg Lﬁtse J'IQQ/Q’OI more
nore pre eraéi % out® 0C t 0 about 125 C, and nost
MW@?@EPV@W .fea) ﬁf@@ﬁ e prayiderdiasieigt compenndar while onlya single
%qﬁawa&h)of}e% eF AlHE Fresefedofa RBQUL ¢RfiE-may provifd [RE®rfinantly
bel ow i |l ustrates one synthetic procedure usable to
;WQH%%@@%%%@HPPE Eonpounds 20 of forrmula (1) wherein
Lis aleaving group and le, R2, R3, Rt and -d x are
adqungkeduedativais eh the abvfe ;ﬁ@&ﬂh&%@@&ﬁmmg@&&ﬁéﬁw}v& to

tep. L of
ot et % o ou TRRITr s JROERRL, SURCRLARTS: Blltucine
tcompomdswmtmm@nm are derpishaddn the Izamplssisedtidn helow.hen
treated with Bredrick's reagent

(Tthe Berh PO S @i IREAYInR ﬁ@)}ﬁﬁﬁ PidaRes foR e teatndent Of £ Rid8range
bi_sdi.met hyl ap no co ound In Ste%ﬁgPEH ound c

i 'S
P B G AR CRRAP R E GisgrERe 8 A Jhigase states
dsso&al@d) mﬁhllblmddd' dulletrobutmiteion aed urieag incominghtdronditions such as

Olafder cap ﬁ%%%ltﬁgcy%f %y(l:tglel%lglb %gg%)@(coﬁt L eg‘% rggcss 1r{cP]nt1ncnce

r|m
Mﬂmhmm&e@g@menignmowﬂc@mrdpm (@Bﬁyxprmtmmsiegﬂsdﬁ hyper-
%}fyxﬁruﬂnar r&cﬁﬁlﬁp@ﬂﬁ{ﬁﬁu&% cfyo(w&}!;c@v Iblddaer pelvic hyper-
accordance W he 1 nvention eagent be

gergitivityorrgfhiids, emscflsﬂaé)es@c R?Fh@’l“dfd’(‘éfiedPWé‘PﬁOé@“a &ptitis, and idio-

PR ByHThdier hyperski SkEvitg. QP othee symteinerdat@ 0 lovéradtive bladder.
eqU|vaIents of reagent fare used in step 5, di- 10

%X c9 at d i qrent%on € Q%ect‘tgdf' t%q‘ﬁld qu dﬁ%lcslansl tlée treatment

S|ng eqU|va iI's use
lofi igsasegrand poreliticms assomgqbwnlpym feoompwida darfg‘:tmigpalkﬁesa including,
predom nantly formed in step 5. Alternatively, diacyl
compound i may be prepared by further acylation of
nonoacyl at ed conpound g or h. In certain enbodi nents
compounds ¢ and/org need not be isolated as the
reaction steps may be carried through in a single
reaction vessel. 15 Schenme B below illustrates
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WD 2007/ 025901PCT/ EP20061065526 - 34 - In Step 1 of
Schene B, benzal dehyde j is alkylated with the
Grignard reagent derived from
4- chl or o- 5-i odo- 2- et hyl suf fanyl -pyrim dine is or
WQ 3e7/28Wbpyri mi di ne to provi de an al pha- hydPE¥§P2006/665526
benzyl pyrimdine 1. The iodopyrimdine used in this
step may be prepared according to the procedure
des oo lneickday, Mmmtbw iin, abrgicalGhsnvisderwd pam, dsutal pgin,3demen-

§%§%'oﬁh%$§%gﬁ y ava %ﬁﬁéi§?§§?@%rg§8 ‘nﬁ%@%§§¥%ﬁaﬁyﬁ“ﬁ
teE S Gewrslziae | poskmggrischemichts e, gllfaﬂira;ﬂtléblcwtﬁlsmeceapmn yirgl,

NEARiticdS Bﬁ:‘ﬂ&ﬁ?mf&ﬂo%@ J&Qpauﬁ'laqg By ¢ mélgglh g ﬁﬁct@i%s and sports
|rn|%§ or, oxazol | ne, ed used t

al
i AIFEY RdiPaR %@%&éﬂl@ﬁ?ﬁﬁ&ﬂbﬁsﬁ fiordees ygh as imitable bowel
hendramdehyde i, after which the nasked al dehyde is
de protected to provide the free al dehyde group. 10

£l o C{K{)onﬁlldpgpﬂl }eﬁdf& oh REQEH fo?ﬁrgﬁtmgq{esﬁﬁat% e;’ (ﬁ@orders in-

rovi d et one conp
fthdsltg @mm‘a@hsgﬁcw ppb@@tarwcmﬂeréﬁ%ﬁo ’a’SWﬁahbl‘@@%WSIn, and the
agepound ni yi el ds am nopyri m di ne phenone conpound
n. In step 4 the carbonyl group of conpound nis

d, t t t d l. . .
LIRS Re S RemabBR S ind Pl BY v o pimgyisorders.
tidudiug FritablerBosehfyodrhecIBS) e InfmmetdraBewel ignyd (IBD), biliary
SRR ol A0 A B D
tGlebigteangion and thedieni a t o di spl ace the net hanesul f ony

group and provi de di am no benzyl pyri m dine g The
dﬂﬁﬁﬁﬂ&_@ti&lﬁiﬁﬂ)ﬁﬁ@)ﬁhhﬂd&éﬁﬁaﬂzoh@ohb@ﬁ cBhhpHEieE attléhst one compound of

lation in. ste ord nono.and/ or_di -
A mrBtohiptiod: o el it i PRSI PR i Sty i Sisomers
ar aipbarmagcjiicalhl aecdpsabifsalt easgpbnate thérepfsibggohds withyat jeaovinegharma-
SRR PAEE ST e opHHAL o hepBl R oF ropyiagy n
@Wﬁﬁwﬁhay provi de predom nantly nonoacyl at ed conpound
r. Nunerous variations on the above procedure are
uﬁgaiebdl ghéiinpifuhlls SAigg@SEntioh emssé AlieSinik@red i S ﬂlesdphhrioeniy

t rt f t hi | '
Bt el AR h bR P REA e e
demﬂ;ar ubitbsi Buitable dexagapinges aseypicaly Ib¥0owg d42ly, préferably 1-100 mg

t?dg'g glt%m? cf&]ﬂﬁly 1%‘?{&‘% heﬁlg &E&ﬁ%ﬂ?ﬁtﬂ%?ﬁ?gug g&:ﬂ% sulef s the
@P\@éas@éhe diwspgite Pomeated ale@g%wglﬁgve heplth Qfdll?r‘@lblﬂ'?fl Rgipgtency of
the&dmfu 8 858, Bk RS afSB Ak bAIREnMirddbnDinR GfBLatioN Edv@}ds which

opstruction an rlnar |nc nti nence cond|t| ns such
ARe adoypistsafiopy 15,4 Cﬁﬁé&? PI'}f; erqnf;@dﬂé ﬁ)a;nmce of e medlcal practi-
nmﬁ&UﬁwﬂWﬁnOnabg&ﬂumgnmﬂhnanﬂﬂuﬁﬁhmmgﬁmumd@a$$m@mbﬁmm;mmh-

ler h ct|v benj gn rost er,tr oph
PR SBEIARREL St OG0 B B AR P e o
uhus naply:aﬁwre q:u&nmm mdmtapcutaaﬂxnﬁeﬂ&ﬁynmng@f the, compounds of the
%Y&Erﬁ%\}e}{ﬁmmo?g%ﬁxﬁn dl@@dlsé/ Irhe & 1:9%1% §t'iJn' ft(%sa e form"is intended

retnritis tits, pelvic pain syndro

¢ Bslugde éat\}lrw ansiy'é-r!ilct ﬁognula'iﬂfalsparhé BraecemppHWpad one skilled in

RNPET Gl febi\ﬂettﬂat afA&ive liﬂ: ?é ichY B9t I¥Bin! diedd R Grdp@rations depend-
overa%t?%g bl adder.. %é?ﬁ%SSZG P

7/025 PCT/ EP20
Inggen the [greet grzan Of Hisped @ FH‘FSFS‘%E%F 8?@1’ Acokinetic parameters.
surgi cal pain, visceral paln dental pain,
prenenstrual pain, central pain, pain due to buns,
m grai ne or cluster headaches, nerve injury,
neuritis, neural gias, poisoning, ischemc injury,
interstitial cystitis, cancer pain, viral, parasitic
or bacterial infection, post-traumatic injuries
(including fractures and sports 5 injuries), and pain
associated with functional bowel disorders such as
irritable bowel syndrome. Further, conpounds of the
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ceutically acceptable carrier, and optionally other

t herapeutic and/ or prophylactic ingredients. In

general , the conmpounds of the invention will be

adm nistered in a therapeutically 20 effective anount
WI\20e7/02598F t he accept ed nodes of admi ni strat PEHER2§96/065526

agents that serve simlar utitgties. Suitable dosage

ranges are typically 1-500 ng daily, preferably 1-100

r@pntisivhys ofalndinvwasion pragfbe adrbinystete34 phgrnt@éd tigal formulations in-

%ﬁﬁﬁé%g@ SHRRRL BHTE] G ér?ggbgl%ﬁ ﬁrmﬁ ﬁguggb ?ecf»amgaz wplcal

ek eriary vagingd o pajeteral (mﬁedlpstnérﬁw%ﬂartlnéa%‘@ﬁﬁlomﬁ&thecal sub-

WaBHeodsRRd ﬁl@f‘dtf&oﬁﬁ@dﬁﬂlﬁﬁa@%n B d¥oith k@tabRTor dddBnistration by
i.ndi cation t rds which 25 the administration is

dehaatica gr 2o %P@ff‘é?féﬁ‘ﬁ‘d%@nah YAERE & ggpergljepral using a
Refeaitht Qiilaabdahé @ERIeni whid de Ge a@tiﬁecbefcccﬁ’ﬂﬁlg lathy degrid bf afflic-
%n the art of treating such diseases will be able,

wW°Phout undue experinentation and in reliance upon
personal know edge and the disclosure of this

Appsimpoand ercompeugdseltheinpendion Hegehrs with oar pymere@pysnyignal ad-
Ejumﬂﬁt caftierd, BEJIRRAROMAES: [Qﬁce& RRo BlegSONbE 'ﬁh@ﬁﬁ%ﬁt&@l doipositions

i ven di sease.. The term aration'
faf He dosaRo ARG aceytra) eq’tﬁwﬁwaf RN %S%ﬁ?gofmsgw&e com-
fpelsmﬂfabm\@mﬁorﬁi infgRedicatin venveripalpropatichsowith skvith@d additional
reciate that an.active
afiegmapindiop prfRRES FALHE uhi Bbea B AL Gl S Flbore
teffeagie¢ aroow 1of te at:m\s:smecaﬂd cwnnlen@rfdemth du ld@s@dahdy dosage

C
2%?389 %%ﬂ'l% 7 EP2 %géélgkéaé c osmons may ’gel:J % dployed as sohds such
iaf (ABleESi o6 ﬁﬂ‘?ﬁé’?}PB’éﬁSaﬁWFWlé% E‘P‘é‘%?f%é‘lsﬁ’!’ﬂff‘ ﬁﬁ%ﬁéﬁ@f&a}amns St liquids

fs@é}md Is@lﬁh&ﬁssulsmlslaﬂg Bﬂulsﬁﬁ§ Rlifits] broile@ cdp@iilesXoRbral use; or in the

R e R B SR LT

IJem:tabB:rmElﬁuﬂlsesz paratterabust eForalulations conatdies@bbout one (1) milligram of

u t.LAV [ '
ARG HLALAE S M MO AORLE: AP BLHEMED( 0 s, e
|tarb§¢1;f3fr¢ acodinglyBgale eepeosensativeranit éPSﬂSﬁf fog$ri ni stration
is generally oral using a convenient daily dosage

'TRe b&lﬁ dMals 65 hé ﬁﬂcﬂ%n&ﬂhﬂﬁf@ﬁnﬁ@t@@ﬁ% Wige VRiety# ofl@ BdrBMistra-

of tio A co ound, or  co|

o0 ShtaEb frmg e B e b RS Re: 180 g ee s gy copgerise
jeomaois], orcampbwids of die piiéskntdintes tiomeryphaamukaiety acn¢pmab1e salts
the form of. pharnaceuti.c

R
d@lgbgdlqﬁmlr r‘-ﬁehdmﬁrymb?eemfrpm nelgdopovedsry hictsopilly, capsules, cachets,

m oS RO G d URpGABMERinu e ak stﬂfdQQH[e} AP Be oM drln&E substances

out addltlonal active conpounds _or prlnC|pIes
afhéehpay Afeiaet 48 GUBEEs. flgvoREn BRgF oA HCTE YD riCaRiS B FRending
@Lgefn@@ bin¥&s, PIBEvhtiRE, tithie d@bﬁité &irl I’agérﬁﬁ b encapsulating materml In

B e LIRS S0 PRSP s
elmpded)aetdveasmgomemlsl;n tslnleth, thdacgise ¢aniglopts gemerdllylis meked with the
25 %‘1{1 e tﬁeelmcés% b i Slr%%ga%ﬁim sam%faﬁ%gg £RASSmpacted in the

ons, as so ons
§h@p@n@ islmkfmrfélrrﬂﬂhs ipevders and tablets prefratly ¢qnggdn Fampeicone (1) to

f98utQRhiy Y58 peRent dt e WRtifeloMpalin® URMASIE ERFibr8 Sactude but are not
rectal of vaginal adm nistration; or. in the form of

dipeiefl fempgicER R Ronals) rmanaﬂ%mﬁfﬁfa&amw?fa C38G pectin, dextrin,
Fardiygektineifaghanthainpthiygedes] sodinea daihoxpiéthilgsiatosat: low melting
active ingredient or, nore broadly, about 0.01 to

about one hundred (100) mlligranms, per 20 tablet,

are accordingly suitable representative unit dosage

fornms. The conpounds of the invention nay be

formulated in a wide variety of oral adm nistration

dosage forns. The pharmaceutical conpositions and

dosage forns may conprise a conpound or conpounds of
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WO 2007/ 025901PCTTEP2006/ 065526 - 37 - wax, cocoa
butter, and the |like. The term "preparation is
intended to include the fornmul ation of the active
ound with encapsulating material as carrier
W&?g&{oaﬁﬁb a capsul e in which the active conpOHER006/065526
wWth or wiwthout carriers, is-3urounded by a carrier,
which is in association with it. Sinilarl cachets

awd. sosoehyes and ehejlire] Tersgim Trrppasation” Fonig el to include the formu-

Q§c9§1tblf Bt actited ofpohRERRE &caﬁﬁ@atl!ng ARRGESas B YieR %rcﬁﬁdm g a capsule
solid fornms suifable for or m.ni stration.

1% P $hf AR @RoPenSy With pAOUS PRS- SHUTRoET %ﬂéaym Camea which
fiommspeapar @ith BN SiniiRAY,wathes a@doz&igenae insludei ST ablets, powders,
eI|x agque Iutlons ag S SUS sions

| %?S’fﬁ(’)l%s m‘ggl?egpar at romne |b§ h goﬁlgl%?rn igaengc étopo%al adilinistration.
converted shortly before use to I|qU|d form

(b witable fororad pmigisirayjorbiacipdedisaridierh prepsraipnopguding

@nfsiors byRAPH RALESs, &5&9&4 SRBiosd, y@@busss%p&m@ﬁbsopsrohmnlﬁepm
contajn emnul sifyi

agents i thin
di9pprhish 2rdnigeicdde Be g ver %Pﬁg bﬁa EFe‘%?E gﬁé‘m ‘ﬁ’i%F'Br%ePé%ﬁ‘f"“S
Eﬁuﬂs’lﬁﬂaﬁ@d)clpyepdreﬂﬁm bolitieghsieye, im adueves Iﬁopm@ﬁ@l’yboll selutions or may

\é\:laltl aml f:ll:nzugsr eglts[,s g Iggg 2:#1] %}1%8%18;‘3?1‘%%& mor?oo%a%é or acacia. Aqueous

solspgemsianhs p@gﬂetﬂ)by pissopangettie mv@q:osrp@msmtng w@maﬁq aiding suitable
QBl\éﬁgﬁ:&‘éj Fl%}s! g’tﬁb]ﬁﬂt@ mgckéﬁn%% Aﬂtp;ehué/ dur ﬁg&lkﬁns can be prepared

materi a stch as natural or nth resins,

e drpeisiag feifoel dngf%?&uaewe&amewﬁﬁxwm@  Yirchuemaigigl such as

hﬁu@ﬂh@ﬁ ynV¥Rkit g.krﬁ@\a&ufsuﬁaﬁﬁdemg}sa@mﬁﬁcarSaJ;yl&tﬁﬂcremllose and
us ns 0

|.ud
oo S RPRPe et R R R RO Paops @i sween-
@mnm@neamukmnkananmggnﬁmnMnm&¢n®1abhémzﬁeemnmmmmecdoumm

§%&hﬁéﬁéﬁgﬁg%g ub| |Z|r?’xmelggen{sgv@ED ééﬁﬁé§%&§§ﬁﬁQ$%9&

@@hb@gmﬂsgmﬂiwhbmﬁhh%ntlon may be fornul ated for
parenteral admnistration (e.g., by 20 injection,

erhe copbuidls bfthe ﬁivbmbn%amﬂnnnaetsfot pﬁ:@ﬁbﬁﬂﬁdrﬁﬁﬁtrm (e.g., by

R T b0 s oo or ARG GTHE FRF A B iy in unit dose
ot in-atg®eles, @ind-Alletesysin gk, tshn aB molashd @dugisresdn watlti-dese chinainers
ngt;ﬂpas d&édoﬂ}gse%gv ! allﬁg cngﬁgslt oAk [‘H% ke SR Q&%’?‘s a3 Eﬁs nsions,
ions,” or enul si ons or ueous ve B?es,
éolgtlmsmmlﬁm@sm oHYRIGgUePUS @W@@Skﬁx& é&étl‘gﬂsy@ &ucous polyethylene

E@sn ks Aoy oﬂ{onﬁgﬁ@gy&ﬁ%s ‘E’Iﬁﬁéﬂtse E(ﬁve,ngsJ (Jr L&@fﬂ&l@s include
sol vents or vehicles inc | ene gly

pERyenR glveahdoljeihaisne gly@éé@%b@ q!}]s (E'Sg ,(Oémboﬂ) Hid 19)§ctable organic
Qitkek (c. @ihy Ble@6], ahd RaPE@Aith Corfilldr§ ageftsGuch Blphdskrving, wetting,

oIe and tain f | atary agen Suc .
A A I L R

srt gadalidrit rap e angbivaler s palrtsineigbyeayeptic $solafibh ef startle sodill pr by lyo-

DBz A LA AP O Y orP Becd B uRAVNHES sfiQbBveill, Ao it

y aseptic i1solation sterl d or by

Ipyxosti-frpewaton fron1so|ut|on for constitution before

use with a suitable vehicle, e.g., sterile, 30

Ave e@ﬁp?dnﬁge%“ tﬁ@hgréntloﬁhﬁaﬂﬁmuﬂd& fof tdpial idAEBErAtA to the
or.nmul at e

tr
SRerdpnt B SBEgra TP Ofuigffand
fcreams dewved., bpdidrotulatéd withremiqearsdr oiielays withihe addiggon obsitable

L3 M AR By 8 bS8 st

apeémlkin gensral glie comiginivg Oﬂ@pmp@tmlmﬁ agpn tspejelalinieg agents,
oily base 35 and will in general also containing one
or nore emul sifying agents, stabilizing agents, WO
20071025901PCT1EP20061065526 - 38 - di spersing

agents, suspendi ng agents, thickening agents, or
coloring agents. Fornul ations suitable for topica

adm nistration in the nmouth include | ozenges
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and the active conmponent is dispersed honogeneously,
e.g., by stirring. The nolten honbgeneous m xture is
then poured into convenient sized nolds, allowed to
cool, and to 10 solidify. The conpounds of the

WORER38h may be formul ated for vagi nal PCT/EP2006/065526

adm ni stration. Pessaries, tasgpons, creans, gels,

pastes foams or sprays containing in addition to the

alidpengim glaprae e glisparidimagbn te aliickeaing agsitaoecitormamgems. tHoemulations
[ 0 -The bi, -

Ao rop g RRBlRRE By T BE R i oF RUBGNOE R IR A apenes
152 Seepaiiviss ngrally suceqsp pbabagh pritagheanthy pastiBesragiprising the active

GRotbdidht BY LR RY 8RR nd §lyeerine Wk &J&r&e JRPRRGS: and
pipette or spray. The ornulatlons may prOV| ded in

én%iﬂiﬁ‘ﬁ?sgescff’mﬁﬂﬂﬂg thssetivedparediony in "I‘]%ntla%]f’ P%‘l“ CHSE of a

dropper or pipette, this nay be achi eved by the

At cenpoacivbiths ireentivgh raay fprmoygatedifoe adpinéstiation a5 snppbsitories.

YOLWHRIRe AR b bRl Rlor BHS RSN APca ) DO 1iAE: Rt melicd

a spray, I's may be achiev nmeans o

ad grciagigvespmpprdnt & digpersgd lpmmgemzmsl}’m Gopoingddhefmolten

1S ob@EE N th &R rERYh Qe JudidTHoab 8 thnfell siR8 MRS, allowed to cool, and to

adnj.ni stration, particularly to the respiratory tract

éﬁﬁhﬁhcludlng |ntranasal adm ni stration. The conpound

will generally have a snmall particle size e.g. of the

dhedesmpdurids veth¢ Gjvemicnrmmsbedprnidasd fobuggmahadranisiratian. Pessaries,
tal :

AT, RIS RS ol GFROESe SO B iR S ool ingre

ﬂﬁnhﬂﬁhégygﬁﬁzﬁﬁkpﬁ@kﬂwmﬁWiﬁf@UWPEWF@mpropelIant such

as a chloro- 25 fluorocarbon (CFC), e.g.,

dihe Buhﬁéc@d:inﬁﬁdzh@ﬂ@ﬂ&jr Beéfaemulafet € nakadhd i [sG-a%sn ane sol@fions or
dlchlorotetr r% Hhag mﬁar qgﬁbon di oxi de or othe
SUPEHH"S 248P “’Frfg’e‘é G4 AR A EATERIINH BFES o8- W
cloopipai, pipattsorspegt aht femohtiass thachetphovided e stlglser ofultidose
%rﬁg H%Ye IQt r%QQDEQ !hl ?p gﬁg ﬁlq g@!lch%Vedb the %}16 t ad-

ternati vel y the acttve | ANty ha vided
Hnigtefing a0 @rpr@r@ﬁwpwémr@me Vf&lmaofﬁb@m@rtmmt swenm In the
CREBPMGHaY, thiPmBHibd a’?:pie?ed@"g?ﬁleﬁ@%?a ﬁl@féﬂn 28tohBAh L9y pump.
starch, starch 30 derivatives such

L TN P —

ﬂavlyrtm thegespiratoryt thet amkiatludiay intynasihelnpoistigion. The compound will
I Q
I n 1dL hta+ ea&n%kﬁ%gﬁ? e%l[zgggngf?]?e Arﬁer%@ jﬁlzre (ﬁ??ﬁ r&?sr orple%s Buch a
bpmlsbéwe pm: h%()'?tiﬂ@ﬁi Kmineems tkh@mp@vw@e?rt ﬁmybjb@lcromzatlon The active
%%@ gy’? 5@%]{ with %lsﬁ[&ble ellant such as a chloro-
7/025 OlPCT/EP 006/06 desi red,

flaprogarhen G cud- e wéﬂap@@%% t@?hlfgpﬂeore@aﬁaﬁ@ gr dichloro-
et 8dethtre, StUSHRINNE6kiQS orGdiY: keilabRGad. i@ a&@sol may convemently

B P b P s
frarvenAlgimetivélnthe laalm&dwﬁhd:ntmaﬁbmuﬁéﬂfdso adomir oifp dry powder, e.g.

ng{xﬂ&rﬁﬁxgﬂﬁ' &ﬁﬁRoM% sied lleV[ﬁ)%CISﬁ{]ﬁé @ﬁﬁﬁﬁ&%ﬁp starch rstg.rch

vant ageous sustalne rel ease o
ﬂ@%@&%@&@r%ﬁ hydrexmrenylpethyiepiuless st palndnylmiriofidame (PVP) The

?Bﬁ@ér%'ﬂfer WRIGHAE B gblS$n ﬁ{e%ﬁéaﬁéawtm%%& doﬁlposmon may be pre-
ransdermal delivery systens ar. E attached

£ SRI AORANES P4 SHISHIES SUPPY %es 0 ORfisGF packs from
iwhicAtkSpowaianmay Beadaein@rddl tyatkans dsﬂm&ﬂp&m.et ration

enhancer, e.g., Azone

(1- dodecyl a7acycl ohept an- 2- one) . Sust ai ned rel ease
delivery systens are inserted subcutaneously into the
subdermal | ayer by surgery or injection. The

subdermal 10 i nplants encapsul ate the conpound in a

lipid soluble nenbrane, e.g., silicone rubber, or a

bi odegr adabl e pol yner, e.g., polylactic acid. The
pharmaceutical preparations are preferably in unit
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The follow ng preparations and exanples are given to
enabl e those skilled in the art to nore clearly
understand and to practice the present invention.

They shoul d not be 25 considered as limtin

W21 t he i nvention, but merely as bei nggCT"EPZ“““/““‘m

illustrative and representati $®- thereof Unless
ot herwi se stated, all tenperatures including nelting
pPWhert desired, EormubEpnage b progengd sath enletistaatngs@ylapted for sustained or

of ogl)ﬁjedl}glezﬁg Qcirﬁfgﬁsﬁgﬁ& SR a&lbgmgﬁéﬁﬁt' @9 %‘f)nz the compounds of

uces e I ndicated and/or t desired pro uct

ribe PRsEabinaentionpan Bafermulgtef dr trptpderrghen HecHEBwpT ST 6ﬂ1very

Qfevicd0 TRk H@Iﬁ@@%{ﬁmﬁ\@é@ BdvBfagedul WBérﬁéulst}hna@Mse df 1€ compound
t.here nmay (ge one or

ﬁ | nt etli1 I at eg
o BefEwy P VRPN MR e BEh G t{eﬁ%efl Te%”reé‘é%‘é‘“‘f‘@ -
fmurrdﬂmmnz\nmhrmhae]u\mm s@'atredara frelwemtly iveacikkeisd me dkin-adhesive solid

R AHE e 10,2007 QRSRECTLEE20004R59586, pepdcy e,

reviations nmay be use anpl es:

D&wmn%ﬂrwmﬁadehepw ong) NSelitarpadrpledse dekiyaiyustems are in-

LMAEY sufieidEBH {1 ind thB QEbderritil Mfer UytsOrer yoemg%hoﬁopﬁ@&lﬁdmal
Et OH. et hanql ;" gc: gas chroma

HERHSERTAPIHYE Bt mprnd miade W?ﬁn?f PP PER s Blifangytper ora

Wisdeg@tiagd painger, ﬂ@ﬁﬁﬂy}adﬁbﬁdﬂﬂor oper benzoi ¢ acid; MeCN:
acetonitrile; 5 NVP: N-nethyl pyrrol i di none; TEA:

t hi
SR Al L L AT o BB .
rmmqt@waﬁmdgd ingg woit gesps foa LUTERHIRPraprifte quantities of the active
NG O 0"1‘156 l(n'if ARERFEml &ameg x&:aésdrﬁéﬂmmﬂﬁh@p&kyge cBitaining

ri m di n- 2 ram
discEste apg Oéplieg%%%whés ﬁ@?ﬁts%ﬁbbﬁeﬁs%%s Apdipopyersin vials
rof lamiFbiiies. AL, tedlinit -dasagél' fiirﬁl(l:bm bgﬂi aijliklﬂe ta’bﬂbt .Bachet, or lozenge itself,
' s outlined

oL heég@epr&%ﬁ C RumBe of A0 ag o Ot

AR neBRRSFAL RS el oty @SR | 075
Guani di ne NH2Step 4NH, 1) C, AcOH, H2011
Other suitable pharmaceutical cacriers and their formulations are described in Remington:

The Science and Practice of Pharmacy 1995, edited by Martin, Mack Publishing Company,
19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations con-

taining a compound of the present invention are described below.
EXAMPLES

The following preparations and examples are given to enable those skilled in the art to
more clearly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

Unless otherwise stated, all temperatures including melting points (i.e., MP) are in degrees
celsius (°C). It should be appreciated that the reaction which produces the indicated
and/or the desired product may not necessarily result directly from the combination of two
reagents which were initially added, i.e., there may be one or more intermediates which are
produced in the mixture which ultimately leads to the formation of the indicated and/or
the desired product.
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2) NaHS02, H20 ON-- NH20N..*- NH2

3) NaOHaq, EtOAc I 15 Step 1

2- 1 sopropyl - 4- net hoxv- phenol To a cool ed sol uti on of
1- (2- Hydr oxy- 5- met hoxy- phenyl ) - et hanone (10.0 g) in

war2op1/028f0t THE was gradual |y added 46.4 g of BWVIVEP2006/665526

solution of MeMJCl in THF at_agrate such that the
reaction mxture tenperature did not exceed 25C.
Friel fOWvﬁ@g abedvidtions by bheedMaMyEExmqiidst DON: dichileromethane; DMF:

r xt ur. I r re . .
RS Lp R B e AR Bt Rl Spllpe TR P s 0
cthanak B@ maqmrmgog'sﬂ% MR heanmethgiphpenhdenhifde) hplcpiighoperfor-
Thbhce i d%%ﬁak@WﬁPEAW%hBL@QﬁﬂnME gqe@qd LQERRrile;

at nospher e at coolln

ARl T aipyrien B s EofrgnsLRe: lithium

VARG b QNN Bf@dH Adnh o @ASIS IR C:006:8 Mdrh ir & 6reH@in - minutes
(20 nLE whi | e mai ntaining the reaction tenperature at

er iant was s
hour hlt heﬁ’s[tﬂr ea*nodﬂ/ﬁx lt"ﬁ %gsol?{o%ter&ﬁl P henOXY?PyHHHdm 2y1I-
2007/ 02590E@Eﬁﬁbﬁﬁz®wd0‘655%10d042hsepram 4inttheryephenoxy)-4-iso-
through a pg :Imiﬁ’é' B YEuSushgnded catal yst.
The filter cg?ﬁ) |hn§elg \Aﬁﬂ% gAc and the
conbi ned flltrate vvas separ at ed. The orégﬁml c_phase
VRS SyHBgs Proged e srddp thig Rlois euthip pdip Sphemeder
reduced pressure to give 10.4 g of 2-isopropyl -
yophenol , M5 (MrH) ~2.-167. This product S
di ssoljve n 2Skpt anone ( 20. g) 58@pd the crde N

% B0MeRyEd di y in EE 6“3- xt s .OSt/gp

, enoxy) ace‘r’onlt\ A

stlrred slurry of toluene 4-sul fonic acid cyanonet hyl
ester (13.0 g) pot assi um carbonate (13.0 g) .and
2- i sopsopy! - 4- met oxyritihbl (9.57 ¢¥p4 n 85 ni pf NHE
—bcrl—arrrowe—Wa heeate® NP 5- 60Gf@rA6Haﬁ t
hdalfuGCHOMegs ux flop) Lt

BlUS Thaahes ukicant ry|
was Aeg| ed and?lOfllteP'ed Ho 1 ﬂ a§é toa )\

S%Acds e N” TNH,
f Bl Gpapidmewas concentr at ed under redu?? pregsul’e and

t he residue was redi ssolved in toluene. The toluene
solution was extracted wwth 1N KOH, and the organic

phasepdas concent]r at edNbnder r eduienlé pr ressure toH |
206 0.6 g of a 1:1 O\v\ﬁeﬂ}ht) solutlgn of
é opyl ~4- (0)4 to [ t¢|

toI /Q%/Whl ci’ wds useH dHre tIy in the xt step
al iquot (0.967 g) of this solution was concént r at ed
(m]g&yness to give 0.509 g of crude

opyl - 4- met hoxy- phenoxy) -acetonitrile, M
(MrH) = 206.
Step 1 2-Isopropyl-4-methoxy-phenol

To a cooled solution of 1-(2-Hydroxy-5-methoxy-phenyl)-ethanone (10.0 g) in 80 mL of
THF was gradually added 46.4 g of 3M solution of MeMgCl in THF at a rate such that the
reaction mixture temperature did not exceed 25°C. Following addition of the MeMgC(l

solation, the reaction mixture was stirred at RT for 18 hours. To the stirred solution was
then added 10% palladium on carbon (1.02 g, 50% water wet) suspended in 4 mL of THE.
The reaction mixture was placed under a hydrogen atmosphere at 5 psig and cooling was
applied to maintain a temperature of approximately 25°C. To the cooled mixture was
gradually added concentrated HC! (20 mL) while maintaining the reaction temperature at
25°C. The resultant mixture was stirred at RT for 18 hours, then treated with 45 mL water
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Step 3

5(2-1sopropyl-4-net hoxy- phenoxy)-pvrim di ne-2, 4-di am
ne A 1.1 (by weight) solution of toluene and
(2-isopropyl - 4- met hoxy- phenoxy) - acetonitrile (10.6

WER20HRSMI tri | e conpound) was concentrat ed uREEEP2006/665526

reduced pressure and the resigue 20 was treated with
10.8 g of tert-butoxybis(dinethylam no)net hane
(aBd ditteried KirsugRemlgpelnif Celitd hreremeseifuspangedwaxdlyst. e Theefgter cake was

DREERIP RO o8 Rl OO b o DVbUER: RELER vashed
twitnwdters thed conveptraad mndgr slugediprgspite bRyl HefiZdeopranyk4-
Mtk tyl [Hﬂn(m Mtst(mmaslé‘ve %g rddcilwitQidsOedd? 2hHdnSne (20.4 g)

then cooled, diluted wth nL toluene, then with 70
0 She esplution &aHPRRIRYeS qﬂ&%ﬁﬂ e R at ed, 25

vvashed W th vvater and concentrat ed under reduced

(Htag “ : Ey-plEes aogtbmtriled i nto 25 nL DV,

%gmt g%lu%f %éﬁ%' Ogﬁ §a<1:15 @@Bﬁ@&?p&sﬁpfﬁ t&sn?ﬂh carbonate

guani di ne car onat e. e resulting mxture S

t(é3 b 2o diokomopdysmethpomhensd (L, D4 & Pumiet anbvwnw w Beated o

Ofs-dob@f% 4 dafiSiheh BBR&L ©Uclli Q108 A€h oL Blie fediradt shdrly WidSooled and
ded and the resﬂ%@nt m xture was, allo

fered to samevp seltds p T hefiiEate 335 sapogieidsind m@w@pﬂm and the
frbdldlfeaiab eodissaGedrih ndechewiThdtoheopsapmnolasanthctbdivedt IN KOH, and

jﬂe u%]wgg cog?e%trtaped gn%& rgduggd Igfa%urﬁéo gi% b@g B LPDY. i‘ (by
jy%(igh])?sgmtlon/sf (@Mspropyl; 217@eth$g§phenoxy) acetonitrile in toluene which was
%s&ﬁm}eedpm%né 5GP gtefp yAn éhqﬁs{ DY =PEERQ X fidNWds b leR@ated to

-di amhe a sol ut

shmss tg giye 869? gaf %4@}{8@?,5?@%%%&%?%%%?\ acesomitrilg. Y

i(MerH)G=266.9) in nL glacial acetic acid was added a

solution of 9.205 g ICl (iodine nnnochlorlde) in 8 nmL
h [ J

2@017 mmmetmenmma @512@ ISOMstd W%hwwmp@gkybr@t:etonmﬂe
eX6E ? gf thé ﬁmﬁ%ﬁgo&% s Eﬂm)ceﬁ@%edqglq@prealﬁ&d %Hﬁ ure and the residue

resuftant mxture was stirred at 25C for
mag gated with J@8 geé@drﬁi’é%’%lswn?th@a%ﬂ’dﬁ)‘PFtBﬁ“%chéﬁlﬁ’é%)E?gmt)
Sk 'flés‘uﬁxﬂg afixtadi4isbd16adlif D2 gl (08 Dﬁvmmd 18t sauticht s Hetdd to

eﬁ@%:eftar gb@lf e M%‘%@l?l{.]{rs Q’ee\t;a(%)g (g{llargh: e# ﬂgtodlléld] g "Faniline

fiyeiclpibtide. é[}m&suhmlglnaﬁmwvﬁ hbgted t0I 12641 foo B2 banats, then cooled,

L= dr . t
R Ak R e T
.zwaahqduvath WRSET, ands@gg@ﬁgteé nnéefrr G prgesarep riga rrstdug waggansferred

o Wa LAl DNRSadEBHE DRASIof Y vAS hi diefed OhtorDIP Nt Qanidme
the resulting solution vvas ex rgﬁlfgé?qu nto warm

t OAG. ;
TROOPYFD | GRS Wisdied Sriay g © '%%slAéﬁuted with
wasnll SHtO8E, dhé?Meh&GHdrtG Baaao |Watkr6(7ﬁll #ili) Wagidded and e t&i@ltant

hot

iR AB0Ek Pl R TR b b ) Hfin,

n&:d varlyseabpanot artdhiried @s ddrtveaugnHEHOY Aot glwér@ g czf 6+(at1®dr0pyl—
; " o

un[aéalh% @&&8@ ik U..eﬁe.wépldgaéméempqe@hn Wls gmﬁq = 275.

5 r 5. | odo 2- | sopr opyll

4 met hoxy phenoxy - pyr.i m di ne-2
eth oxy-p en '.-J'a aMmife C

NG a(sMhH)m of ﬂ@ﬂ-mopropyl&—ﬁ:ﬁth’&xy phenoxy) pyrimidine-2, 4—d1am1ne (6 50 ) in

FSQ/II:} gliiﬁlza a?f:tlﬁ ag)fi l(vas acPd%@ F%hétfﬁf{) Q;% gic bgd?n%xn\/m{)cm 01’1@6 n § ml of

Sedtl-abid deitPad détir capiel-ob: amtraexychhartbxieppptirapithaesdting
,4-diamne (1 g, 2.50 mmol), dissolved in anhydrous
THF, was added TEA (0.38 nL, 2.75 nmol) and
i sobutyryl chloride (0.29 nL, 2.75 mmol). After
stirring 30 mn, the reaction was concentrated under
reduced pressure. The residue was dissolved in DCM
(100 nmL), and the DCM | ayer was 20 washed wi th water,
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To

N-[ 4- am no-5- (5-i odo- 2-i sopropyl-4- net hoxy- phenoxy) - p
yrim di n-2-yThi sobutyram de (386 ng, 0.82 mmol),

di ssol ved in anhydrous THF, was added TEA (0.13 i,

WOROHREO) and i sobut yryl chlori de (0.09 m BCD@P%WﬂW?QG

After stirring one hour, the.geaction 30 was
concentrat ed under reduced pressure. The concentrate
wastudé Sﬁaloveﬁeddmm&ﬁ( lrﬂO)mL)am'ad atidrd aDCNA o ragpdtan vpsture was

JIER 2 gy, LS IGHE A iR, SO o
Paluitibp Qéioﬂ@m biguiftedpandy ot g/raﬂseclpqhat 188 teprggrayg obthpeggetion
mﬂﬁltr@ 80 Qlo{ ex@LEADDIE MVREE [ Dth108)as YA RN IS (REpBBip kAL collected

r@y[f%tr%ten.aa@ gir-Sried inogini 30 aoltEtdoxy s dsepyorat - SisthryPhen-
roﬁ&)apyrﬁ@mmymmﬁmmez -A/slipeasibubythacudepmgusttin BEmBSvater was

%@W Eoﬁ%@'% &&I}-ﬁm E% the risgltm g lg_c))(lutlol} wasz'-:xtracted into warm

I‘Et{)AG Afhaontbine8 -or pade-12vei ssepy Wsyerl-and mngﬁlpﬂm)by)sopropanol
Wid [ﬂs&ﬂa@i’og YJ- he h*%'{s %@PA[\%@SO@I&%H was added 3 4 mLof 6N HCl and the

yl am no- 5- | sopropyl-4-neth oxx heno

Wﬂtwf‘z‘muﬁ? VasEog Rk Blavyiia ks e Crysiais of hegewding: Hphsaljere
Ssdlidted Wﬁ%ﬂﬂsﬂ%@ Rith-isbpPapahelXairdHiiRM 0 der VAT i J0TRro ive 6.08

EhhEe e Wfl?'%O%M%m”%h%)@h&ﬂ?%ﬁwﬂm%%mme

siyiaaklofide Altyth,p. 2262042600 88)MS (MeH=X¥0Ure was stirred
at RT for 2.5 hours, then cooled to OC and butyryl
Ry | eer 4 fmbd- M 5-icd0 2118} B@ﬁ)él—.:ﬁﬁﬁoﬁglgﬁ:qoxvﬂ?ﬁl‘imidin-}vl]-
neacrlon Was stirred at OC for Z.5 hours, and then

20 mM) was added. The reactlon was stirred

ato (5- ifoﬁé 266bpiéh M&ho@%eﬁ@@%mldmexz Mdﬁnviﬁé(l g, 2.50 mmol),

3’93%3%%%%1%21 e APAE B P BmeDgr RSt
p:hliﬁﬁe 29 s RaiSahmdl) aﬁ&exvmaﬁr@a&mmhhbraaumn whswewlceuwscd under

d%gd ]?rlé%ulse ?hg pésﬁiﬁl: favgg c%ﬁstvyi In%gﬁ ( lé}ﬂglf gfl](f ?fgtlj’éf% ?aqler was

ressure.
gydshqdawgwm@hqlr@mlmsugraamoqs@o@m syglf@tp;@pﬁ gw@genqrqqeqjgder reduced

Wird st #unﬁcmmﬁcatga%ﬁmwﬁat@@m&me 2 REUBBML. 1 DCM /
sol ution) to_give crude

[acthyfiol grmuqniim hedropide @61,5‘%6}7’131&(%) RERYLARO->-(5-1odo-2-1s0-
PEYPyI-P3H 1§ phredoyd- byhuidis-anildieotamdamide as pale yellow solid, MS

g&éfgut,{ylan1no 5- (5-1i o0do-2-i sopropyl - 4- met hoxy- phen
m di n-4-yl1ll-butyram de, which were | oaded on

preparat|ve TLC plates separately, eluted with 5%
5-[(3l A- d-methexy-phenoxy)-4-isobutyrvlamino-pyrimidin-2-

gﬁéégﬁhiﬁxﬂgn1no 5- (5‘|odo 2-i sopropyl- 4- net hoxy- phen
Xy) - pyrinidin 4d¥ 1-butyram de (145 ny
5

M'}ﬁﬁ'ﬁ@%&(%fﬁdﬁ ogrgpyiﬁldlaetéox&@lenoxy) psyrlmldm]2 vl}- Isobutyr—
|y (@@evin 43S0 XY diRd 88O K arh PIrol T Rwad adell-TA (Pr1ARAL, 0.90

de él) and {Tgbl)tj(rylwﬁlo(ndelzg 09 mi7&90 nEmX‘x%ﬁp A%els stugggnénae%%ug the reaction
[whs aor cantr Bed dndeocdu@dipsapre pitie-cbacmptrho s pheior yr) DCM (50

F‘%]g)l( @(ﬂhQD_%y er%ys %el‘;_%ﬁ ertﬁ %te? & ugﬁé thyd.rous sodium sulfate,

I 0do opr o
et henopnteriediendg Eeguﬁeirpmﬁuy|Pa1mﬁm§mp>bwrﬁpanawrﬂy¢mbﬁﬁs 8/2/0.5
QJCWn?el}ilaQZf/ Q%%%%Pﬁ?&%%@g@é@&ﬁ@@ Ghe (299%) of N3 5458 do-2-iso-
20. 2_nmmol es) he m xture was. stirre

wa‘em&%fﬁmyr@ﬁn%? b R BB A dey | Pt e e as whit

RoRE MB @1+Hhesu#rsi due was washed twice with water and
then dissolved in DCM This organi c phase was dried
over anhydrous sodiumsulfate, filtered, and
concentrated under reduced pressure. The residue was
passed through a silica gel plug 5 (40%ethyl acetate
i n hexane). The crude m xture was dissolved in a

m xture of concentrated amoni um hydr oxi de aqueous
solution and nethanol (3 mM /27 m) and stirred at RT
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15

10 di n-4-yl]-anm de was obtai ned, which was
crystallized fromether and hexane to give pure
pent anoi c acid

!5 a5 i odo- 2-i sopropyl- 4-met hoxy- phenoxy) - ZFEentano

WZB%PH m di n-4-y1]-am de (141 ng) as whi PETEBIP¢065526
M5 (MrH) = 569. The filtrate-fisomthe
recrystallization was dried and re-dissolved in a

niEsatpies?: of Neldntmimtor 2(epdarsepiroppl-Hymiethociyverheaopp@ @y midin-2-yl]-

solution a ( ~
T for 5 hoaveraern NP el ih LSRRG SR SR ghemory
under redugbenopyeRypidin-&l-bupeapisi due was

partitioned between DCM and water. The organi c phase

was mashed with brine, dried over anhydrous sodi unp

sul fat e, Itered and co~,-ntr@1ed under r ucem
pressupe. he resw@ge was _Qumol_f d by silic

chrt ogr phy 3Q9/o et hyl @ et ht ann , ne Jk/\
j st a mlﬂed h? Acet dfeNa ex® ne Ji vB

pur el pent anoi ¢ aC|d

[ 4- am no- 5- (5-1 odo- 2-i sopropyl- 4- net hoxy- phen- 20

ORYY/a soRdtioh ¥F dJ(naeeoyilsofyabﬁapﬁla%xﬁpacmy)vwrﬁ;ﬁdﬁ@bl4dd1amme (1.0
RS Mhem ot DB R B i (5 g 976 e dsA el

-silytel (BL2ah (252 yhibblesk UD@innianmirewactited at Rbfoa2.Sabuits) then @foled to

YA 8RR SRR BRI S TERNA G RASRI M R AIT I8 ac o
ot 7.8hewes, (and o ragtlans] GiiryD ekhddedvdRtiey backlor whsotitrediat T for 60

ReRRUEYE ?éa@tl({n]m&tlmi wa concdRile@ Sthder FBGicRA plebtlfe, WRPihe residue
stirred at RT for 60 hours, and then_ solvent was

r‘@%@%‘é‘&%ﬁ‘ﬂd&%ﬂ &511\4 a%w&tg@, urhe OrepRic Phasi vy eepigcd and washed
WeigTtgthef &neﬂeww dplh ydvat £dodingh mieVﬁttrddnaxai doh¥dnera®d @hder reduced

R A L M R

S Merith G\a% coucqpam et echmomden hydrdxided|udQuspplsionyte gavadrude N-
it : . .

S ES LA SeS L OR,P NIRRT, DM Vb an

Méﬁm@l@@wdﬁﬂg@n -Ratopropy}-fHmathoy @hencaghpaimidia &l -butyr-

l—bﬁg@f! whRH YRR 1898 &mraﬁb@ﬂ[@ﬁla@b@epmﬁﬂypélﬁtcﬁ @@ 99 methanol

Si gel chro 0 raphy anet anol in
B ré?z‘u%wle@wz% mwmtl &ra?%xycnﬁt?aexy)

|}l?‘3rrrim1d1n 4-y51] bt%tyl_'am(;de (2145 mgs), M+1: 541 and pureN [4 ammo 5-(5-iodo-2-
Ry E R PR Mg LR SRS P o -

M3l. shown) as a foam M5 (M+tH) = 515. To a solution

- of

25

NkAmBIEIZNO- Perlatioi LS [A-dnSiR VSQBMddo‘JQ-iEEf;J%%M Qlla&ragﬁhemy)

rimdin-2- yll- su00|nanlc aci d este g

1. 05 rmol eRyimidinrilapgdegnd Rﬁﬁ&ana’&d@é [2r(indg- 'IEOHYPE)SH"’

of |ithi uninbihdxPphetRx()02-Bhtshoylhenifo-BamRIS)-41yl)-avater

(10 mM). The m xture was stirred at RT for 4 hour s,

then concentrated under reduced pressure. The aneous
i Jue was pH adjusted to -pH = 8, washed-yth

and Iy pNtllze hodr s, 7f'“;\l"he resultin Qpr d was

‘Nh 30 /6thﬂ5nol I Oacetate ndj
re )img Filgrate evapo e r%éWdﬁe\/
s lwashed tMAce with Ekmm dISSO ved |n wat er and pH
adjusted pH = 7 10 by addition of 0.5 N HCl aqueous
3IQ>| AIC QB tider Stéﬁﬁféhéaﬂgap%ﬁpwﬁéﬁﬁ %&ndﬁ?fy%&%ﬁﬁﬂe@«ﬁ@mnme

(i@ Ige%\/\?%]gt{oé@bléldlaé E3 V\? was slowly added valeryl chloride
5- (5-i odo- 2-i sopropyl- 4 nethoxy phenoxy) - pyri m di n- 2-

yl ksuccinam c acid as a light yellow solid. M5 (MH)

= 501. Exanpl e 5:

2- Ami no- N44- am no- 5- (5-i1 odo- 2-i sopropyl- 4- net hoxy- phe
noxy) - 15pyrim di n-2-y11-3-net hyl - butyram de
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To a suspension of conpound

5- (5-1 0do- 2-i sopropyl-4-net hoxy- phenoxy) - pyri m di ne2,
4-diamine (1.0 g, 2.5 mmoles), Boc-DL-valine (1 22 g,
5.6 Mol es), and DVAP (1.0 g, 82 mmoles) in DCM was

WL P29%01 3- di cycl ohexyl car bodi i mi de (2.4 g, PEWERR006/065526

mol es). The 20 m xture was st4+rred at RT for 60

hours, and solids were filtered off. The filtrate was
dédpol it 2ummie). tHhe misgirdwe siesd aiBIsor ¢@lgours apd ther selvant was
%ms%%ﬁ%rf r@dt&:?d gz%gs%?éj Sn%@ms% QX&E@%%%W ter and then dis-

hanol stirred at RT ours.

selvedinDGMs Tois apsnictrbaseyid éFicd eunadgdiope sodipa sylfagp, filieed, and
rc@ﬁnte@l&@te@@ﬁde@aé@béd RE86reh Th¥ReIAu O RAREd thrdudh a%ﬂié@%él%lug

$ks Bifiptiet hesﬁ%ﬁﬁasmﬁa“p’?%?% e P et of con-
comeaed snarh egiunrigdroxidediqoeshs polessimd melimmot @anldAembamd stirred
Pdk‘ k‘rff&eﬂ W Shikdnf %&%&Q& 8@%} P&E&B@esﬁué@ %8 tlDiksidue was puri-

tate’in hexane)
ﬁsé iy ﬁbcai\qehchamatggrapl()s(%ﬂ‘&d%% ethglmeeteip jr hexanmi th @Ry cpide
rpe%ualc Rt [ﬁ%sdioao& Méﬂro&lﬂﬁh&%;gﬁéﬁeﬂ&xy) 2fef@inBlarBino-pyrimi-

whi t e f oam £ H) hi s "Bo¢. conpoun
s 4] s%lriwas qaﬁaﬂﬁiawba 125 crasteflized figey ethey agd éeﬁy? to give pure
gleh@nioi¢ a&d [d-)5- mezastqﬁﬁbyﬂa&nahrx;tytmﬁnmzqiehfahsﬂmﬁmb -pyrimi-

our.g RT, an [
oo Gue B i 4R BT o B s i g oo
duhticeac:twa dnah:dldcre*;dsisdlwtd in ednlfmumf cgmqgmwpach ahmanuneh fieoxide
¥ 901%10%%8 d\ﬁa[n%]f (710\4@/40 mi) and stirred at RT for 5 hours. This solution
2 07}1025901PCT EP2006/ 065526 -
aes aencsutrated wst dueed prospyye.-and H’étfPﬁéﬁW Wk BHENONedbepregy DCM
Gin A watey | Thedr t&miaséa»aswaamdd@tha&makmes oS@lahBlydeSuskd@ihm sul-

gg%%}%)’c?dld CE“‘F’%?)‘F%B’;’/‘%I &edﬁﬁ?"lh%%?“rﬁh ROy TGPy silica
%elydh]romegrmhydﬁo% Bthyl acetate in hexanes), and recrystallized from ethyl acetate
Al am n i 1-4s h hen
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,4-diamne (1.0 g, 2.5 moles) in CH2C12 (80 m)
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trinmethylsilylchloride (2.7

reacti on ni*RHEFBICAEE st rred at RT for two 10 hours,

then recooled to OC and acetyl chI oride (0.22 R, 2.75

was added dropw se._ Afte |rr| at 0C for

hanol (120 al) wgs adde irring was

or 16 hogr ent edounder

(408{2?%”6 a,gn(shH(j].e esid

Wi te |nsollubI|e rraterlHaI
col |l ected by flltratl on and subject to flash

chr omat ogr a on silica gel, eluting with 2% CH3CH,
Jdorsptiarpf gggf@paéﬂgo;tr@pyi r@etb@xy phenoxy)-pyrimidine-2,4-diamine (0.5
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b2 and stiseed ahR'a &oraomd hour lvent was evaporated under reduce
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Xy) - pyr.i 1\1/ 11-acetam de (O
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reduced pressure. The residue was purified by silica gel chromatography (1% methanol in
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Simlarly prepared were

[ 4-am no-5- (5-i o0do-2-i sopropyl-4-net hoxy- phenoxy) - pyr
imdin- 2-yll-carbamc acid ethyl ester (M5 (MtH) =
473) and [ 4- et hoxycar bonyl am no- 5- ( 5-

WO 25908 opr opy 1- 4- et hoxy- phenoxy) - pyri m dPRL/BEAPG/65526

-carbamc acid ethyl ester (Mg (MH = 545). 25

Exanpl e 7: Formul ati ons Pharnaceuti cal preparations

fIEMoled giverrydddy- [ ¥-amiinu §-(5-tutoes isaprepflek methaxepheasxy)-pyrimidin-
i e i | .S ot [ i [ "

SRRl kel Ol O ot EBOREIAED < 3T

nore of the Conpounds of Formulal, W) .

2kyoersptiion @ Bt ampooddfoedts 2esoprapyl-4- medispopenogR - pgpmidin-2-

QducAdithidiasitl ik yDBstdr MY 5AL T ©F nnfoldd in/ THF (2061 Was added a solu-

i.ngredi.ent  20. 0% fo 79. 5% Magnesi ym.stear at e .
(P R PP B P 178 S MR L SR B v s
ca Y Ubreh @on tieh kbmgn Goditin ded Gedogedgaesyre.ofiee sapeusiresidue was pH
Q - i ostti . .
\fl&gws%d ngpli d:;%, %Esht%(ri g?tlhﬁ]éjlg%grﬁg %gﬁ?&ﬁg& 36HOTROTHE Fftin g solid
was washed with 30% methanol in ethyl acetate, and filtered. The filtrate was evaporated

and the residue was washed twice with DCM, dissolved in water and pH adjusted pH =7
by addition of 0.5 N HCT aqueous solution. The resulting preciptate was recrystallized
from. water, and the crystals were washed with DCM /ether to give 40 mg of N-[4-Amino-
5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-succinamic acid as a light
yellow solid. MS (M+H) = 501.

Example5:  2-Amino-N-[4-amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-
pyrimidin-2-yl]-3-methyl-butyramide

NH, E—— NH,
0. Sy 1. Boc-Valine o) | SN o
| L 2. NH,OH 2o
0 N""NH, 3. HCl Q NTN
| i | NH,

To a suspension of compound 5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-

2 A-diamine (1.0 g, 2.5 mmoles), Boc-DL-valine (1.22 g, 5.6 mmoles), and DMAP (1.0 g,
8.2 mmoles) in DCM, was added 1, 3-dicyclohexylcarbodiimide (2.4 g, 11.6 mmoles). The
mixture was stirred at RT for 60 hours, and solids were filtered off. The filtrate was eva-
porated and the residue was dissolved in a mixture of concentrated aqueous ammonium
hydroxide and methanol (5ml /45 m1) and stirred at RT for 5 hours. Solvent was eva-
porated under reduced pressure and the residue was partitioned between DCM and 0.5 N
aqueous HCI. The organic phase was washed with brine, dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure. The residue was purified by
silica gel chromatography (30% ethyl acetate in hexane) to give Boc-protected 2-amino-N-
[4-amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2-yl] -3-methyl-butyr-
amide as a white foam (0.2 g), MS (M+H) = 600. This Boc compound was dissolved in
DCM (3 ml) and 1M HCl in diethyl ether (10 ml) was added. The mixture was stirred for
4 hours at RT, and 10 m! of additional diethyl ether was added. The resulting solid pre-
cipitate was collected and crystallized from isopropancl and ether to give 2-amino-N-[4-
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%w./wt. Active ingredient 20.0% Magnesium s earate
0.5% Crosscarnel |l ose sodi um 2. 0% Lact ose 76. 5% PVP
(pol yvi nyl pyrrolidine) 1.0%5 The ingredients are
conbi ned and granul ated usi ng a sol vent such as

VWROWARBO! The formul ation is then dried andP¢HEPRIgP/065526
into tablets (containing abougs 20 ng of active
conmpound) with an appropriate tabl et machine.
Gormpo9i(fiiate-I-ooppal4-Agthony-phemmkyopyriondmet yid 3t mEhpitintyramide
AR WnHE sATR I d (D19 By | ¢ acid 0.5 g

Example 6:  N-[4-Amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2-yi]-
acetamide and N-[2-Acetylamino-5-(5-iodo-2-isopropyl-4-methoxy-
phenoxy)-pyrimidin-4-yl]-acetamide

o)
NH, NH, HNAA
OﬁN 1. TMSCVPy O\ﬁN o " Oﬁj\,\ o
o L 2
Py o & J\ 0] N NJ\
: o NN
NN, 2o A P N Pl N

To a solution of 5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2.4-diamine (1.0
g, 2.5 mmoles) in CH,Cl» (80 mI) cooled at 0°C was added pyridine (2.6 g. 36 mmole) and
trimethylsilylchloride (2.70 g, 25 mmole). The reaction mixture was stirred at RT for two

hours, then recooled to 0°C and acetyl chloride (0.22 g, 2.75 mmole) was added dropwise.
After stirring at 0°C for 90 min, methanol (20 ml) was added and stirring was continued
for 16 hours. Solvent was removed under reduced pressure and the residue was treated
with water (400 m}). The white insoluble material was collected by filtration and subject to
flash chromatography on silica gel, eluting with 2% CH30H, 0.1% NH4OH in CH:Cl; to
give N-[4-amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-acetamide
{0.094g, MS (M+H) = 443), N-[2-acetylamino-5-(5-iodo-2-isopropyl-4-methoxy-phen-
oxy)-pyrimidin-4-yl]-acetamide (0.187g, MS (M+H) = 485), and a third fraction con-
taining a mixture of N-[4-amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-
2-yl]-acetamide and N-[2-acetylamino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyri-
midin-4-yl]-acetamide (0.524 g).

Similarly prepared were [4-amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-
2-yl]-carbamic acid ethyl ester (MS (M+H) = 473) and [4-ethoxycarbonylamino-5-(5-

- iodo-2-isopropyl-4-methoxy- phenoxy)-pyrimidin-2-yl]-carbamic acid ethyl ester (MS
(M+H) = 545).

Example7:  Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown in the
following Tables. "Active ingredient” or "Active compound" as used in the Tables means

one or more of the Compounds of Formula 1.



Sodi um chloride 2.0 g Methyl paraben 0.15 g Propyl
paraben 0.05 g Granul ated sugar 25.5 g Sorbitol (70%
solution) 12.85 g Veegum K (Vanderbilt Co.) 1.0 g
Flavoring 0.035 m Colorings 0.5 ng Distilled water

W@ 280720400 ml The ingredients are mi xed t oP§HEFRIH065526
" suspension for oral admnistrggion. WO

2007/ 025901 PCT1EP20061065526
Composition for Oral Administration

Ingredient % wt.fwt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate - 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

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

compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10¢g
Pumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 015¢g
Propyl paraben 005¢g
Granulated sugar 255¢
Sorbitol (70% solution) 12852
Veegum K (Vanderbilt Co.) 10g
Flavoring ' 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.
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- 48 - Parenteral Formulation Ingredient %wt./w.
Active ingredient 0.25 g Sodium Chloride gs to nake

i sotonic Water for injection 100 ml The active
ingredient is dissolved in a portion of the water for

WhiewazpWh. A sufficient quantity of sodi um ERTEPIHEI6SS26

is then added with stirring tegmke the sol ution

i sotonic. The solufion is made up to weight with the
r amiteraldiormbilatibie wat er for injection, filtered
through a 5 0 2 mcron nenbrane filter and packaged

EGet e e conditons—Suppesit ARy Formutation
[ ec 9 Jw. Active ingredient 1.0%

PAFtEEdsmE gl ycol 1000 74. 5¢8#8Byet hyl ene gl ycol

A S8#am Chloride gs to make isotonic

Water for injection 100 mi

The active ingredient is dissolved in a portion of the water for injection. A sufficient quan-
tity of sodfum chloride is then added with stirring to make the solution isotonic. The solu-
tion is made up to weight with the remainder of the water for injection, filtered through a

0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation

Ingredient % wt.fwt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%
The mgredients are melted together and mixed on a steam bath, and poured into moelds
containing 2.5 g total weight.

Topical Formulation

Ingredients Grams
Active compound 0.2-2
Span 60 2

Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water q.s. 100

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

the ingredients, and water then added q.s. about 100 g.
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24.5% The ingredients are nelted together and m xed

on a steam bath, and poured into nolds containing 2.5
g total weight. Topical Fornulation Ingredients G ans
Active conmpound 0.2-2 Span 60 2 Tween 60 2 M ner al

V8 J00H288E r ol at um 10 Met hyl paraben 0. 15 Pr op§I/EP2006/065526
paraben 0. 05 BHA (butyl at ed hyglroxy ani sole) 0.01

Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active compound
are prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium carboxymethyl-
cellulose, dextrose, and the like. Hydrochloric acid may be added to adjust pH. The nasal
spray formulations may be delivered via a nasal spray metered pump typically delivering
about 50- 100 microliters of formulation per actuation. A typical dosing schedule is 2-4
sprays every 4-12 hours,

Example 8:  P2Xs/P2Xy; FLIPR (Fluorometric Imaging Plate Reader) Assay

CHO-K1 cells were transfected with clened rat P2X; or human P2X,/; receptor subunits
and passaged in flasks. 18-24 hours before the FLIPR experiment, cells were released from
their flasks, centrifuged, and resuspended in nutrient mediom at 2.5 x 10° cell/ml. The
cells were aliquoted into black-walled 96-well plates at a density of 50,000 cells/welt and
incubated overnight in 5% CO- at 37°C. On the day of the experiment, cells were washed
in FLIPR buffer (calcium- and magnesinm-free Hank’s balanced salt solution, 10 mM
HEPES, 2 mM CaCl, 2.5 mM probenecid; FB). Each well received 100 pl FB and 100 pl of
the fluorescent dye Fluo-3 AM [2 uM final conc.]. After a 1 hour dye loading incubation at

37°C, the cells were washed 4 times with FB, and a final 75 pl/well FB was left in each well.
Test compounds (dissolved in DMSO at 10 mM and serially diluted with FB) or vehicle
were added to each well (25 pl of a 4X solution) and allowed to equilibrate for 20 min at
RT. The plates were then placed in the FLIPR and a baseline fluorescence measurement
(excitation at 488 nm and emission at 510-570 nm) was obtained for 10 seconds before a
100 ul/well agonist or vehicle addition. The agonist was a 2X solution of a,f-meATP pro-
ducing a final concentration of 1 pM (P2X5) or 5 pM (P2X5/3). Fluorescence was measured
for an additional 2 min at 1 second intervals after agonist addition. A final addition of
ionomycin (5 uM, final concentration) was made to each well of the FLIPR test plate to
establish cell viability and maximum fluorescence of dye-bound cytosolic calcium. Peak
fluorescence in response to the addition of a,3-meATP (in the absence and presence of test
compounds) was measured and inhibition curves generated using nonlinear regression.
PPADS, a standard P2X antagonist, was used as a positive control.

Using the above procedure, compounds of the invention exhibited activity for the P2X;
receptor. The compound N-[4-amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-
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Water g.s. 100 10 Al of the ingredients, except

wat er, are conbi ned and heated to about 60C with
stirring. A sufficient quantity of water at about 60C
is then added with vigorous stirring to emulsify the

WOPgeeds®ht s, and water then added g.s. abouPCHERROPE/065526

WD 2007/ 025991PCMP2006/ 0655265G- 49 - Nasal Spray

Formul ati ons Several aqueous suspensi ons contai ni ng
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pyri m di n-2-yThi sobutyram de, e.g., exhibited a plC50
of approximately 7.8 for the P2X3 receptor, and 7.4
for the P2X2/ 3 receptor, using the above assay.-
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of acute visceral nociception and a model of colon hypersensitivity produced by intra-
colonic treatment with zymosan (1 mL, 25 mg/mL) instilled into the colon with a gavage
needle inserted to a depth of about 6 cm. Experimental groups will consist of 8§ rats each.
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- 51 - formalin (5% in 50 ittl) is injected into
pl antar surface of the right hind paw using a 26-
gauge needle. Rats are imedi ately put back to the
observation chanber. Mrrors placed around the

WEOPAMHEPOOR| | ow unhi nder ed observation of thePCIEP2006/065526

formalin-injected paw. The dufation of noci phensive
behavi or of each aninal is recorded by a blinded
obwerweeralmicivegptHnakordetingeffasts of divgwnarcetk visierad pociception, 1 of 3
F&o@g%@wgz V%hicﬂ:gar %Qgtlv%%hirﬂgln{orﬁﬂnflé wgnglzgg af £ aﬁeeered after

separ at ely
diaaling TQSP‘WéeSsﬂEf‘efﬁ%abllﬁhé‘I’( rpRgoBies or¥ssign are fglé%ﬁﬁ‘d%@lft?'%ﬁ?"t 60-90
thiwe 0 to 5 min is considered the early phase,

ere the |Late phase is_t as the.s of s
S ey BdRtng SosBir alig vaee it Shrap g Rument
Saﬂ‘piyﬁlols& ﬁmdabcdcmedeatﬂl@ntﬁxgmai :ﬁ’teﬂ_ﬁaselﬁielreBpOIM$ ave Agadiyhed.
/'}q l Eo 5?3 F :ﬁgf'ﬂ% gtg §st%§s§(91 aﬂ‘ggss&sed'_@@tﬁﬁsh the
|anap are House per cage In an
am»snme oéhmrsﬁras@tmtmly zyRatay-tegated dete giipirasiession ef | ofelydoses of
Wrhd) vagat &qﬁ{s@w& eclmﬁp(c{hwghﬁ]é@ DA/ Pare & Nh&lr8ERY zymosan

i ntraperitoneal El ectro es are place d secured
|W@%@%€?§I§’PFF§¥° ﬁ‘& MR GF B g?fb%

el ect ronyogr aphi c (HWE recordi ng. El ectrode | eads
dixempleriAel €dld kBodymircutRaneadtisd ghrand Gonsteiciiar Injued ofithe Sciatic
t he nape o&];he neck for future access. After

surgery, ats are housed separately and allowed to

recu erate for 4-5 days prior to testing. The
€ aert Hgompruns ahisieention an eold plladamig g dsiprmined using the

]@flﬁﬁlﬁg{oﬁst{%&{fﬂnﬁﬂ_fgl‘ | GIﬁﬁﬂo@él'o@ﬂetﬂBpa@nz pﬁn ‘ﬁmats?ﬁ}ﬁlere cold allodynia
exi at ex ba exi bl e

RIS I WG PRE AT e AIHE B RSl e adsplror 1.5-20
\cnﬁaddhﬁempumureaﬁd cHﬁc(Gogset Ay Ahapdsiagi RS, b&).I oon

ens on %ﬁ%s Sfidng Y etcfnﬁ”&‘%l‘)11 Oftﬁg %1%%%1% is Iocated and 4

IS acC a so
g:aaterqs 6+-8, mérﬂstthaqvmm;gp@mleceé wcmefsenw pround the sc1at1c nerve

%&MQHB QY tﬁﬁﬁ’éa%%ﬁ UiRe fafs £OMER Mdvd tAREEPRbIMNHONS Yy, On
nitored Eressure control device. Response i$s
Gawrft7 afce auraerystt eral§ A Wity asessediepeid énm%ﬂod&ma by indivi-
Ay A4din gahe SfimbB & @b damvmér baﬂlchnhlradfdm@me total lifts of the injured
nusculatu e.. JVI oﬁ# qﬁﬁgont % Jift
P Bhes i Sp A e PUbHEaY & TGS AP) & dlg s
Spiokie@d 34th mbhmaomo(my‘mepod@enﬁg emtnoomc@rd%sliagnmat displayed 5

%?tg ger% t ? (5‘9 ?% 81))‘9’9 fo]lgarg%fs%%e@gf coﬁﬁger% e%ﬁ)it\ébﬁﬁllodyma

uan 20 sec st ensi
(abewlmmb)i sulpequientpiidess de thiiasete ngish velaﬂel r#eregwompound or

b 1tn§5urms E A ih R tiod R aiAGI88SE snitkufaRlodkly (ORI m @ before testing.
recorded counts during.distension above baseljne is

dée et of sepepied rdmipisiadon ithggompoyady qf fhis ingetign sagoldpllo-
ARi3a GrQlete?@ined 04,20 @r 89h B3TI0Yin gA0e B& QP4 dSse oﬁﬂmﬂiﬂl@m e¥imen:

G R g e e R R S e e

lgsyyals §8IP) fay /alalyon di stension initially in a nodel of

acute visceral nociception and a nodel of col on

*Bé&ﬁﬁl%%lS' Ednéht BonRPIGUE RBIPMe] Mikacol oni ¢ treat nent
with zymosan (1 m, 25 ng/nL) instilled into the

lopn with a gava needl e inserted. to

G ERect € eSHR P BB ST IR o R egbegrecn Day 7 o
Dty 48 @dlotving MBI 149 2580idRPCT 2ER2006h HEHS o the ddtal femur of
gggﬁﬁaﬂh%geral noci ception: For testing effects of

rug on dcut e vi sceral noci ception, 1 of 3 doses of
drug, vehicle or positive control (norphine, 2.5
ng/ kg) are adm ni stered after baseline responses are
establ i shed; responses to distension are foll owed
over the next 60-90 mn.
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5 Visceral hypersensitivity: For testing effects of
drug or vehicle after intracolonic treatnent with
zynosan, intracolonic treatnent is given after
basel i ne responses are established. Prior to drug

WREHHTHPWMt 4 hours, responses to di stensi onPEFEP2606/165526

assessed to establish the presence of

hypersensitivity. In zyrnosan-treated rats,

apatificadly NI TO mnftuliondeH@(fdwmn bfpediuigre Vdlerttdne AGCC), pre-
hoursig) s}{ﬁwr? 9)% 1(: LS ginri)%ne gfte? ﬂ%@hﬂﬁgﬁlé%{sﬂl? Qﬂ:‘, ogrown and

ter osan treatnent an

dn?,ltl@ﬁle'}ﬁ @WOfd;mg ovdd (rpepmmgedations. r’wr@mnmelﬁ 1E§§H¢ﬂfé injected

&pheb @b h@%fca‘vﬁy SHahsaivhi omar HhQMFized C3H/HeJ mice,
%estrlct n | nj ur%gnflﬁvge Sciatic Nerve The effects

gutd?ayﬁh RESEIIGH Seoranert BeffRrdvedqickaviors

((Jtﬂhﬁhmg B@@llaﬂﬁr_%g)@alﬂ&ﬁomhﬁm Qoifeniste bebivia (fight gys: iglaardm ),
of _neur o ere, o .
st P LRy BlarARERNPA b, A Bl of Belpo o g o e
rdeteaninet] &illo wirl gooin ghredu teds.-€F achmmatr@temtdm Iy 71~ Bayl 50 I pddition,
il:gg%f?ec%%ff%ﬁ%?éﬂ 'Bﬁ)e%lfdpﬁnﬁ t o@%%émﬁéugﬁtﬂg og tglﬁrﬂl?\legﬁﬁi flom Day 7 —
dPrydo e desesm e h‘@thtnrl hW@étheéiﬁst gpseondayeT & 1o 1hard 1.
is located and 4 ligatures (4-0, or 5-0 chrom c gut)
dxampleace dDedefitnati@r effhaghbykkotifdahélerssci ati ¢ nerve
proximal to the trifurcation. The rats are then
I

B LRAk LLBREHEICHR iMGoSNIRLY olheslif 85 200 Luere
conplatpdy eﬁs ofthreeisats werpysed fefi opshadpas leyel pf ancdxperimengal com-
HouARhR bt (1 ForCOnHnMRE B4t ‘&@h&da@sivéhwoqﬁsg AnldRals were
total lifts of the injured Pawdurln -mniﬁgrlo

vedermptaccesyioshay %Wiﬁe& hreyahaet tB‘?J?XPS‘Fm?THe prodrug (N-[4-
Ransnd- Sf(ss()@smssp@pgdq-meﬂﬁxy@nmp)l p;mmﬁﬂmbpgaly “butyramide) was
osi,tioning are Ot tatd sla.eq E?_t
L e B0 o S Sy el U et o
4042 tonsiders edmingstaxherially bxgavekea Albbuylrsampi2 §0.2md.) arecollected
lﬁ?b t eQreétg@fa soéf%%t 1 Szt ﬁ'ql § éﬂo&rpgﬁe‘?gﬂ fr _]ﬁ?ﬁg" Grinula. A sample

(=
erence co or conpounds

|0ﬁ ﬁfelﬁ'ﬂtst A mdrod Diogdvas vt éﬂn FaBchie Brewtes|apingals 3:11 )Ifteg gosing.
Midr Reh oM do@ﬁg | 3 thucl BRo8 S ﬁ&glﬁle"}fas EdtR&8d R6k all treated and

O B S AT T A e St
it du@lwg mﬂﬂﬂg pt@sdurer Hie €opis obretshen hal rb@i\gtlﬁ@d centrifuge at —4°C
{ag on as Bossfb% ag& @163 erl)gS ad m nfe%s {S{é}.‘g sﬁoﬁe@e%"lc 61%]11115 1a?e!|_yzaftﬁr %patn—
ifugagpw andlaeBirD)sfeied tora RS fre@eawmpil endyis. ThrewceiBatien of the
Baddtu % thdR A]‘Sn]t Mnp6udd'&-&Likh8sbSsdpto ggpmm p‘ﬂEn&xg} ~Pyrimi-

|nven Ion O bone aln are determn bet ween
reh) BB MRS UR SR T VA NSRS Aoy BOPTBr: 3t P50 ne/mi
sad ﬁ@ﬁ@c&ﬂloln il Werk BRadhk &t f8F the prodiu Odn Gt 436d1.9%68- of and an

I e e ol

Col | ection, ATCC), previously shown to formlytic
[Vékilegdhs priesen bomen tiah thes bden desarrpadiivithareferéngg wahé specifigerabodiments
QR 22, 1AL uﬁ%erﬁ'h@ér&%gd g'gﬁlggéjé ﬁrpthé‘llg’@irat various changes maar be

recomendat | ons. I nat 105 C S are in| &c

dradgagd Wmv#eamt% nﬁwmtmm&w fispagfngtrpan H’ieélfué [spirit and scope

beméninieidnas taﬂtﬁhbrl  @ehnGRY dild tifAsGRay b2 nBRG kPO fidticular
about Da re assessed for s&ont aneo

PR SRRSO P AP RGP PG TP £o e abjective
pal pati on- evoked noci fensive behaviors (flinching 8z
guardi ng), forced anbultory guarding and |inb use.

The effects of conpounds of this invention are

determ ned followng a single acute (s c)

adm nistration on Day 7 - Day 15. In addition, the
effects of repeated (BID) admnistration of conmpounds

of this invention fromDay 7 - 10 Day 15 are



20 of at least 0.3 nL of blood was withdrawn fromthe
untreated animals 3 h after dosing. After 24 h from
dosi ng, as much bl ood as possible was collected from
all treated and control animals. Potassium

WORBVTAREPONaF was added to the sanpl es whi ch REFEP2606/065526
stored on ice during sanplingsqgrocedure. The sanples
were spun in a refrigerated centrifuge at -4C as soon
apirppasd idopeoahepitetvat phasioa. A pthasodiBragonstape BEnd@0DIC be within

L poedi t =25 fugation and | ater
tr angF'gétﬁ{elgdd%%“gﬁge%g%lgégeetce"zer until analysis. The

concentration of the prodrug and the parent conpound
(5-(5-10do-2-isopropyl-4-net hoxy- phenoxy) - pyri m di ne-
2,4-diam ne) was determ ned by hpk. Using the above
procedure, a Crmax of 0 neml and an AUC of O

ng. h/ M were nmeasured for the prodrug and a Cnax
61.9ng/ m. of and an AUC of 200 ng. h/nl were neasured
for the parent conpound. 30 While the present

i nvention has been described with reference to the
speci fic enbodi ments thereof, it should be understood
by those skilled in the art that various changes may
be made and equi val ents may be substituted w thout
departing fromthe true spirit and scope of the
invention. In addition, many nodifications may be
made to adapt a particular situation, material,
conposition of matter, process, process step or
steps, to the objective WO

2007/ 025901PCT/ EP2006/ 065526 - 54 - spirit and scope
of the present invention. Al such nodifications are
intended to be within the scope of the clains
appended hereto. WD 20117/025901Pel | EP2006/ 065526 -
55 - What is clainmed is: 1. A conpound of fornula I
or a pharmaceutically acceptable salt thereof, 5
wherein. Xis -CH ; -0-; -S(0)0-; orwherein nis
fromO to 2 and r is hydrogen or al kyl;
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Dis an optional oxygen; R is alkyl; alkenyl;

al kynyl ; cycl oal kyl ; cycl oal kenyl ; hal o; hal oal kyl ;

or hydroxyal kyl; R2, R3, R4 and R5 each independently

i s hydrogen; al kyl; am nosul fonyl; al kenyl; halo;
woM7¢d3%0hal oal kyl ; al koxy; hydroxy; hal oal kREAGYEP2086/065526
nitro; amino; hydroxyal kyl; ald¢axyal kyl ;

hydr oxyal koxy; al kynyl al koxy, al kyl sul fonyl ;
arwha w dsfyd is: cyano; aryl; heteroaryl; heterocyclyl;
bet erocycl yl al koxy; aryl oxy; heteroaryl oxy;

arna ralkyloxy optionally substituted
pﬁe%g%%&&%gﬁgﬁ&%%%ﬁn (Q0) - -

(CH2)"-(2).-S02- (NR4) -126, mhereln 15m and n each

i ndependently is 0 oR'1, Z MsRD or NR', Ra is

hydr ogen; al kyl ; 8 L2 aI | ; heteroaryl;

het er oar al kyl ; hyd Al Kk Ikoxyalkyl )]
aIIcyIsquonyIaII y Y3t scyanoalkyl

al kyl silyl, cyclghlk ], 5&010alk§1alkyl heterocycl;
and,heterocyclylalky'; 201 ePi s hydrogen, al kyl ,

hydroxy, all.c no roxyalkyl or
{%BW%QFﬁVF“ﬁﬁ%ﬁﬂ@g%ﬁ“%igé & i ndependent Iy hydr ogen
owherdelny| ; or R3 and R4 together with the atons to
ck . ed,cmay form : ]
\Q@x- ?rse%gr’e S@ g?\ﬂ%pt“?lg{}]l]lﬂ?%lonc to(%gs Knls hyproggpoor alkyl;
hBY eiscatoptienad exygen; ed from0O, Sand N, 25 or R2 and R3
t ROetak: Wikkd: talk?nﬂté?ﬂgaﬂcﬁ éﬂ@lbzﬁfhnhhﬁé{o Hafoald f&cﬂu % }ﬁaﬁ)ﬁ

rma glve or° si x-nmenbered ring that o

i ﬁmREo%sane Reeash indgpendsntdy is Bydspgen sl aparpseifenyls @Ikelsrl halo
and AnidoBhdlsaldyy dn@ﬂ;en dr@hklﬂﬂo itrbrabid; ydro

R XA TR RO
i n d ehﬁmimyt hyterotch)hetighcyelfllke)yPir@RBy); Reterohlykly: 20 oxy;
ol koo R Ry SR e by e B h-ccorwes-
2007(CU2590ZRCH, FFRFOQR DEEDEt - 56 -
m and n each independentlyis Oor 1,
Zis O or NR,
R" is hydrogen; alkyl; aryl; aralkyl; heteroaryl; heteroaralkyl; hydroiyalkyl; alkoxyalkyl;
alkylsulfonylalkyl; aminoalkyl; cyanoalkyl; a]kylsilyl,'cycloalkyl, cycloalkylalkyl;
heterocyel; and heterocyelylalkyl;
R"is hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and
each R® is independently hydrogen or alkyl; -

or R? and R* together with the atoms to which they are attached may form a five or six-
membered ring that optionally includes one or two heteroatoms selected from O, S
and N;

or R? and R’ together with the atoms to which théy are attached may form a five or six-
membered ring that optmna-ly includes one or two heteroatoms selecied from 0,s -
andN; ' '

R®is hydrogen; alkyl; halo; haloalkyl; amino; or alkoxy; and

one of R’ and R® is hydrogen and the other is R®, or both R’ and R® are R”: 3
each R’ is independently -(C=0)-R% -(O=)P(OR®);; -S(=0),0RE or a mono-, di- or
tri-peptide, wherein R’ is alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxyalkyl,
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al kyl car bonyl oxyal kyl , am no, cycl oal kyl

.cycl oal kyl al kyl, aryl, arylal kyl, heteroaryl,

het er oaryl al kyl, heterocyclyl, cycloal kyl oxy,

cycl oal I cyl al kyl oxy, aryl oxy, aryl al kyl oxy,
wWerwraz¥ell oxy, heteroaryl al kyl oxy, het er ocy PCHES2P6/065526
hydr oxyal kyl , -(CH2) p-C(=0) - Rgg .- (CH=CH) - C(=0) -r, or
-CH(NH2) - R, wherein Re is hydrogen, hydroxy, alkyl,

5al kakylcardbiylsXyalRytcdngiad, icydloalloy,eloedigialal, ki, aryiyl, heteroaryl,

et oPBE Sy SF BRIt R PR ion: aniattoss

aryl bxtyroaadw,dictcwamﬂgdkylbm b‘rtcraﬂylyl@xy,,hydroxyalkﬂ -(CH,)p-C(=0)-R’,

heter u
L O Sl AL R s Bl B p o a
Opt | élﬁalﬁy[, W@Qb@ﬂoﬂﬂlé&clgﬂm%}kyl qg@naﬂf,lp]kyl heteroaryi heteroarylalkyl,

guanhgtbRyycii K)béicualk?l%E:P agmw a]k}l@i‘)lyoﬁt’!téﬁﬂxyloxy,

al k;ﬂtgrﬁ%fkﬂyf&oﬁe?%wﬁybml T i A pycromsatir,

pr ovardmdalkidasptivhally skbstinged gopyohanlzyl, @Bmdia@a&lylj cdrBoxgiiRyl,

hydr t J rne X

t hentrgiorstiiouIR s RhaEn B x® TRA S, Uil AR et on or
mhereiﬂkﬂFSﬁMﬂLmemle}# ~ 3. The conpound of claim
]-[.I)IOWﬁ&{ ﬁ'a{]wﬁgnsRIQs 1s§g%py8%2 %%8@6 %ﬁy{lﬂ}ﬂ?@r nORER mea%xﬁ ahd R'is

al koxy, R4 1s -C=-CH, one of e and R8 iIs
htyahﬂgéﬁlwtth@ RBtinaet meghykg RO is - (C=0)-Rd, and Rd

is al kyl, al koxy, heteroaryl or heterocyclyl. 4. The
CZ)lThedftdpdifnd@)lfﬂhim 1, whedesr XisnOXio8-(H,-.R2, R5 and R6 are
hydrogen, R3 is alkoxy, R4 is halo or -C=-CH, R7 is

h%/koxy ou§§ o.fgla.lBPl wlhg eininsw)Rﬂaﬁgg %gh oée% ﬁdlg}ﬁl{caxy R'is

et eroar eterocyc1y
dfalqztbra:CﬁCH onvhefRSiand K ish@lrogRa anfEheamepr fiscR’ aRes (C 0) R", and R
4 is halo or -C=-CH, R8 is
%k%g‘@%“‘éé{?%r‘{’&ﬂgkﬁ%xmﬁi(c_m Rd, and Rd is alkyl,

alkox het eroaryl or heterocygl v The co und
¥ TE?%Q%OPHM&%% &&Pr&mc?‘éﬁ&érﬁuagd Bf arp hedrpgsapky inalkexy, R* is

daodrececn, K is B:l(droéénsRs iR, RR% -an<D)LR8 add R lameﬂwx?dletem-
in claiml. A phar maceuti cal conposition
é%ﬂﬁfpﬁﬂﬁﬁwﬁipharnaceutlcalIy acceptable carrier and
a conpound of claiml1. - 57 - 8. A conpound of
&l Fheromfonnd obdain, nhaemr)eﬁmﬁﬁtk“@ﬁd R® ﬁexﬁirogenﬂﬁxaﬂﬁoxy, R'is

SRS b Palitizact ot Bael (Gmaek' PR haloR: hetero-

niryt brikétéroomlyl. ur ge |ncont|nence, stress incontinence,
bl adder hyperreactivity, benign prostatic

Ry PRI Johﬂag'{l}{d oPRARL 1%ﬂe"rén§ said St SRAE i HERRI DAL LigN! @

urinary ‘frequency, nocturia, I nary urgency,
overactive bl adder, FeIV|c hypersen5|t|V|ty
urethritis, prostatB its Rvi ¢ pai n syndrone,

prostatodynia, cysti{isx. QA diophatic bl adder
hypersensitivity, ai n Fon ition, said pain (1n
condi ti on sel ectge om i d’ ©Ory pain, surgical
pain, visceral painl,dental” pain, prenenstrual pain,

central pai n, pain Bue to buns, nfgfaine’br cluster = 7 7

ti I
il R M A T R Rl e

cancer pain, viral, parasitic or bacterial infection,
BoA pharmacawticdl compfsitiop comprigiag a phagcdutically agueptable carrier and a

\g&ﬁﬁ&gghgcgﬁmﬁl syndrone, a respiratory disorder

selected fromchronic obstructive pul nonary di sease,
asthma, and bronchospasm a gastrointestinal disorder
selected fromirritable bowel syndrone, inflammtory
bowel disease, biliary colic, renal colic,

di arrhea-dom nant |IBS, and pain associated with
gastrointestinal distension. 9. A conpound of claim1

- for use as a prodrug for a conmpound of forrmula V NH2

N (V) 5 F36 NNH2



whereinn D, X, RI, R2, R3, R4, R5 and R6 are as

recited in claiml1l. 10. The use of a conpound:

according to claiml1 for the preparation of -a

medi canment for the treatment of a P2X3 or P2Xv3

receptor antagonist-nediatggd urinary tract disease

sel ected fromthe group consisting of reduced bl adder

capacity, frequenct m cturition, urge incontingnce,

tress | i.nenc bl adder hyperreactivity, benign

%rcﬁgﬁ’ﬁl“i‘ ¢ oiShyse B 6% é‘ie%‘/‘%%t of@t Pédpror P2Xas Teceptor

antaﬁ gﬁﬂ%‘?‘i‘%@u %rmaw itrask ydiseasso selpeisd fromt tedneed bladdesr gapacity,
equwé rﬁ@;lyturltsoler%re@ i ipOnnente.e Fresp emqﬁmnquebbédm Itsipetreagtivity,

benign cpriostati¢ hypprtropiat prostatits, pddtvser paerrefyxidy aneary frequency,
noclprigs tuaipayy nrgency,y stvetactve drladdels, optisici diypémetdatvity, urethritis,
prostayiies spelsict iprint wyndromaj rpresatodtnizann cyssialk,d c@aiidiophatlc bladder
hypersengitititpre p#th echditond, rsaid padf tainoklecRal ffom Sl ERbry pain,
surgitdl Painy l\/ﬁ@ﬁﬁ‘élabalﬂadéhtaidjﬁiﬁﬁ 3drerR@isrual PpRTERSAM Bdin, p?ﬂlﬁ] due to
bur$ € AifdlnePdl RiusRAl Kadii@ied, Oné?%]uﬁﬂ HethiflE RLurfkHST Flisoning,
1sch51§ﬁcﬁﬁﬁ1|?€3mte&%ﬁiﬁle chditdr é’anc&e Uivd, fa?éﬁrl gi‘ %ﬁcterlal infection,
post%'uﬁﬁﬁé %F % stb&htlé& ItH ﬂh@sﬁ) r’e%)rllratory
dlSOﬁi% lerﬂ m\fxl 01118 R § ctl er | Iseg Is hma, and

bron orspes % ﬁxglinjteg de sel %@s &%Wb t; l'i)l syndrome,
l ﬁf’ac“ﬁ’r TR TN 13 1?%&’9‘“@%%%5@‘1 pain
asso%fgtF Pﬁé g&f’f“&o”?ﬁ’ﬁfﬁ”@ H%?ﬁ a gastrointestinal disorder

selected fromirritabl e bowel syndrome, inflammtory
bowel disease, biliary colic, renal colic,
9. A GPHPoYRE.e} B IRt ujeES 2 PAEUGH RN A campomda dormla W
gastr0|nte§t|nal di st ensi on.
2

R X . - ‘
2 o
. ~ .
Hﬂ ~ R5R5 rlq NH2 - .
g* D -

Whereiﬁ D, X, R}, R%, R* R* R’ and R® are as recited in claim 1.

10. The use of a compound according to clalm 1 for the preparation of a medicament for
the treatment of a P2X; or P2Xys receptor antagonist-mediated urinary tract disease
selected from the group consisting of reduced bladder capacity, frequenct micturition,
urge incontinence, stress incontinence, bladder hyperreactivity, benign prostatic
hypertrophy, prostatitis, detrusor hyperreflexia, urinary frequency, nocturia, urinary
urgency, overactive bladder, pelvic hypersensitivity, urethritis, prostatitits, pelvic pain
syndrome, prostatodynia, cystitis, or idiophatic bladder hypersensitivity, a pain condition,
said pain condition selected from inflammatory pain, surgical pain, visceral pain, dentat
pain, premenstrual pain, central pain, pain due to burns, migraine or cluster headaches,
nerve injury, neuritis, neuralgias, poisoning, ischemic injury, interstitial cystitis, cancer
pain, viral, parasitic or bacterial infection, post-traumatic injury, or pain associated with
irritable bowel syndrome, a respiratory disorder selected from chronic obstructive
pulmonary disease, asthma, and bronchospasm; & gastrointestinal disorder selected from
irritable bowel syndrome inflammatory bowel disease, biliary colic, renal colic, diarthea-
dominant IBS, and pain associated with gastrointestinal distension.



