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WD 2007/ 025901 PCT/ EP2006/ 065526 DI AM NOPYRI M DI NES
AS P2X3 AND P2X2/ 3 MODULATORS This invention pertains

wo eoocorppounds useful for treatnment of di seasesPCT/EP2006/065526

associated with P2X purinergic receptors, and nore
particularly to P2X3 and/or P2X2i 3antagoni sts usabl e

for treatnent of genitourinary, gastrointestinal,
respiratory, and pain-rel ated di seases, condi- tions

and di sorders. 5 The urinary bl adder is responsible

for two inportant physiological functions: urine

storage and urine enptying. This process involves two

mai n st epEAMINOYREMIDAN HS ASH2XBANID PaKeSMOBUILATORS

until the tension in its walls rises above a threshold

| evel ; and (2) a nervous reflex, called the

Whisﬁmrehtibm pentah @xqorrqmmmdsmdﬁdtfmemmlinelst dffidseldeaddeciated with P2X
P%flrberr ic r%cegtof&?alta%ﬁ mq;le p rg%ﬁ%ta{:lc SO:J Iﬁ?ﬁgoaﬁld?oer][%%ggn%a%o%%ts usable for
aaettnnnt‘mﬁ:geapommmary,cgastroiﬁ@:stﬁlm‘ll respiratdrycand malirseelited diseases, condi-
{n amifmn nediated by centers in the cerebral

COrtex Gr'vY&i n.  Purines, acting via extracellular
purinoreceptors, have been inplicated as having a

Vhe nebary btefddphiy s¢spbiogihle &r tandmpatthotl dysioligicabiluestions: urine storage
%J]chl,?ri%% %%ﬂ%!tn%dﬁélg i)gorc%ges )%?\éoﬁtges% ma%? §te%g %%)]t%g Bﬁgger)ﬁl{s Qro gressive-
bamsibthe tnle&imeineitsd«vaﬂg sisesadald @ ﬁgeshnld levﬁi,emdeé2pan¢rvalmieﬁex called

r reg(gl%tjcgﬁ%%r{gve ?%S Sthat é.ﬁ tsesslt]}r{ &gd&%togl f i a{aﬁs 8t fedF causes a
(:camslloueé%n’e heufRate. Asiﬂd)ulgﬁmqomrqtmmmarzeﬁtmssan aotontohrac spinal cord

re?‘l%ﬁ it can alsnnoeengllilllbﬁed g’rt Tl 1a%'fl:d %g cg:rgtapssirq € cerebr%l cortex %brain.
ar macol ogr cal aracteriza e
P2Y- pur i noreceptors are G protei n coupled r ecept or S,
Rtmiilhﬁ, adtie g PROGxpacdllnbr @ueipm@c@t@rsehaa/e beaminiplicated as having a variety
tio han ur [ [ .

}{yg%iq gacafzﬁﬁzggnh &9 glczgg?%s (ger éBuI‘El CE ({@%fﬁgu Dev. 1%9:5. 28:195-206.)
Aiiﬁmnsﬂl tbiantesss axtenheltiemsmﬂal, tanmgginsulat® cerdatya)eraelBMAN g ogsulting in
RS Baln an21< ango%oeucn% 9nrc§ea§eu1nts¥$s%%% H&\égg(lfehen © l?%e %%R?rs have

I NC ononeric rece
E&){Zb;lasﬁﬁé(ﬁmt@wda H2)7 faraitids, tne ]é?aY I’aﬁﬂé’QKH[Brrlrmrec&pE}M onghe basis of

Pzg‘éggﬂ ﬁzlfzczt(}lrg %a,t?s%ﬁ%tléois 41%1E<§13Eésvn\}ssgld e?har1nac?liggeg)chﬁa%tenzatlon The
BZY-p4B8idekd&ptodrate GBurb tedt aﬂiple(dh@@e'p)omlauhu&nhaP?Binunnoreceptors are a

BT TSRl OB R B e e iR R B e P B Seeptors, are

khiesven tcbfedm(hSmmhmMmeei orcdeter@mu(tiB&¢) TGenae, cDNAs for several P2X
195: 101 ressi,on of P2X2 nd

1) .. | it - 3
R SH ORI I E LYot BB R e fa b e BT Pox:
BRIXy; 8DXS PRt hantl PEXp raﬁp elitek BsteR@Bdrid rocepeore PRENS BLYy6, P2Xy/s (See,

050 b REB s ChS) Rhsvf il DO 103Ky 77. 442 435; and

Buinstick $ 19978 Neoropthamacaf 3eerientid 39)1 Thedeanttuadgh dehramosomal

bl adder _ur ot hel i um ta exi s that A

FRaP B of BloDSe GetoM o B BaieE ap 1 AP BRGDERAN) b dipibedfSousiova et al.
t1997) @éﬂd’lmSyIOkDJ 1adyeh vatio Qi)hﬁprd@ﬁbﬂl OPPZX,GAAPAS réeptor subunits is
result of entjion (Burnstock (1999) J.

&g:&ssg@gto 3)& ucg ﬁPF%a[tgcﬁ%ﬁen& wg the@rg@gﬁles‘]seelpﬁy%qng%/ sensory neurons
51&51145&31.51919)5) NAtifte %1835 835).




10

15

20

25

30

5in this manner nmay serve a role in conveying
information to sensory neurons |located in

waeamepdhel i al conmponents, e.g., suburothelial PCERPIV86/065526

propria (Namasi vayam et al . (l%Qg) BJU Intl.
84:854-860). The P2X receptors have been studied in a

PARIDELH Of sﬁﬁ%ﬁﬁt@ Q% fouhdl SL ‘dﬁéﬂ%ﬂts?ﬁ Pc?tf%h%’an qsléﬁfﬁié‘ﬁ E‘Bﬁ&é‘r rurothelium.
athetic,

par asy nmesenteric, and central neuro
Dztaomigts sepgeating (120A8Y nByy. beJelemiod rfn@accplthem&rnwtiwlzﬂr)ﬂls of the

gﬁgﬁ? b &Soth& ocﬂ%(xzeorémtas g?ésluﬂ SF gis&nglgn ?ﬁ&r%@ttoglg %1 999) I.

aro erent “neur ot ransm ssi on
Bhatddm],94:§ﬁ&3ﬂh,amdr’€@ngwlsau orad. (1897) P2bh st &06:003-5ah)e ATP released

% ‘h% a sgrv a role 1& (r:]oe Vter ?Enr}gprﬁ%lon tglsglgs%gy neurons located in

I sor ers and er  geni nar I'Seases
mﬂnpht]n&lraheomlRmbetst e. gvsmmmthe]adlﬂxmmal gogsias(Mamadiveyah et al. (1999)

ROCPRERTS 4 S0 PO el B TEERA TR 2 npmyrog  porons

ithcluldivey seasel,. sythp8thedQ f)aﬂaSﬁﬂﬂ)athél& AkReriterdy aedcentral neurons (Zhong

At Sl En e R B ThE ot B leRE IR e

sdeeprutsglley 4 elleastfenht géwbaamdngission Ko the bladtieramsdribtat #lodulators

i d i i ' i gnal i d Der ot t
LV KSR RS PR 5 AR S AU RRSB  cve
pehetouiihigdlieasenoc t@riionse neurons in the tooth pul p

(Cook et al., Nature 387:505-508 (1997)) ATP rel eased

d | d t
REFHLSRTREE oSSR s 4B 0l Pbioafeecngpys in
nodtepeps regpor&moﬁi;te na@swd &2 ani 199) Br. TfIP}ﬁlrﬂnacdl OIB8t 19DB504).
AP Rt T O PR S Bt HSHEP S B sl A pieFinats in the
fisal raah as%erﬁﬂibmﬁﬂ?ﬁ stikATH JeleaR2of st Mm@ h EEyBndiav@ansmitter

RRGIved BT R Rty B At B SFEDe AP s Brts HE0Hp 75 (D7)
925}@3 1Bdept 62 Da(cliRA identifiBd 6n AYtidEEE nsUGYS Hi Getibdth pREBXL ook et al.,

d P 25 i nvol yed .in ci ception, and that .
Ratior 3%%@ e é%éf) éigtr%}%eg?r %@m%ﬁi a?lfwl%ystgflﬁ feacyio pain by
M%@%P% an@dreN XL SQRhiE AN 1Bcdpe of fﬂl@\éﬂeﬁth@kelﬁg?ﬁ&lerve endings.

receptors are expressed in human col on,

hisrecongigtent With &rfelfldm%u o PRI lmflrraﬁeéala&s PBWC@H%{IFP inthe human
PNt as€ 10aB] (B B J PhadhacoNeUS = 53 HTHENPEX ShtadBHists have
2001) 13:365-69). O her researchers have 1 nplicated
#8 shoxa te be aplgspican animah aradelsi brewsen A DT Hﬁulafn Schmiedebergs
AR e 8 3506 B8 824 € 9ba) E N em&%éls est@t PAKS dRPOQ are
of reflex contractions (X. Bian et a JPhysi ol
myobey ismacicepon. apg)thatamerages qfiPRKGECpHITs atedogatiatly yseful as
ifalgeenn et al., Am JPhysiol Gastrointest Liver
PhyS| ol (2004) 287:G647-57). Inge Brouns et al. (Am
JRespir Cell Ml Biol (2000) 23:52-61) found that P2X3
Phes 5@%@r§herahéveékewa§%%d’% TOSEPIRETAE GXRietehEdiuma ¢oden, and are
e8&l ith{'f%;%} levElSH in@iatnked Golbh €hdrCia Rk Akl édTbIV@’lan gou et al, Neuro-
07/ 025901 PCT/ EP2006/ 065526 -3 pain transm ssion i n
gcﬁémmaﬁgl Myi280Del3e3ob16)).- %@ﬁ@%@aﬁ%&w haypimpligag thoR3X; receptor
AL AR of Hﬁ%ﬁﬁ%ﬁ P 1ﬂtfhhﬂ91?nafi§rte§s%§é Pnnk ﬂlt@éﬁh%ﬁ)ﬁﬂltlm of reflex

(Rong et al JNeur osci 36):1131
contractions (X. Bian et al., J Physzol (2003) 551 1:309- 22) and have linked this to colitis

(G. Wynn et al., Am J Physiol Gastrointest Liver Physiol (2004) 287:G647-57).

Inge Brouns et al. (Am J Respir Cell Mol Biol (2000) 23:52-61) found that P2Xj5 receptors

are expressed in pulmonary neuroepithelial bodies (NEBs), implicating the receptor in
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There is accordingly a need for nethods of treating
di seases, conditions and disorders 5 nediated by P2X3

W@/ 0259P2 X213 receptors, as well as a need f OPCT/EP2006/065526

conmpounds that act as nDduIat%rs of P2X receptors,
i ncl udi ng antagoni sts of P2X3 and P2X2/ 3 receptors.
I
G0F RLFRS0R L eI Mo STl Sinh IR APROR. et X,
rese@visas pOs deteetgpremt fumanay N EksdRofiget &., ¥ Heiresy (2&103)

0 udlng nodi fication of the physica
Eﬁgﬁéﬂﬁlggﬁof the active drug, optimzation 10 of the
phar macoki netic parameters and site-specific targeting
dhere goarordatghonnetd foheethods obtrensingtdjseasss, speditipngand disorders

sy [ Re
In%ﬁ%?etd l;y’ QR gﬁﬁ 3 I%Cfgﬂ) > 1t a)vé\%l 2 hg?d; CE CBB oﬁl_%srﬁlat act as

prodrug-to descri un
miodhagpre af P2X taceptoys, bnsrtud\mfg atagogistafdizXe and ngbﬁﬂpms The

- substance (Al bert,
é%@%@#?&gﬁ %#§ﬁ3tﬁa%hgﬂ%%%%§§§gég%f London, 1951).
Wi | e the‘netabollc transforn&tlpn can catalyzed by
Shewichi derivatizaips of mwefdrwmhyﬁzdlpw &sguentlynadagliopdor a variety of

. f i o
L
ofhe @hy@macekmgulc pargmeimgecan@m' pnspgmﬁmlargﬁ:mp 4 0j lopdgration ofithe active
@u ﬁegggbgsfpgahge T%et gggue% %eglgrw%fbgg i tlggc?uzb\f/:g FI?GG%{& %?odru g to describe a
danpestd wieish ﬂagks mannsmjfgommelt acomisy byrvdugsisgaphbichefmalolic trans-

T T T e
Lo, il 31) p Mduledbe matabo hp ramsdorof atfooroam catalyzedRdy dNeiRfic ezzymes,
ai,]él l:llx,édyolg%c)s th ctB%%g ENEE? cih & ot%%{ea?ed by nov%sé)F(éiIﬁ% g:he%lical

ceutica acce € Sa er eof
plS)ceS@édZ Produes ,haveSQe@)l meqen‘dy re-VNRfed (IMvengre: ol.,iJsMed Oher 2004

%’)’i(lg e@%éOélsBeh et aﬂl OQ% bxléﬁ\%ffﬁg 2[80% ?g 485,y1%un‘&gaard Design

o]ymmg&: Bftykv,ersﬂﬁé d)znvhmleﬁﬁ# kzyrbaus dirnchiyrt! gmyai dayl chemBé@l, entities in

d R5 endent ly. i s r

Dy Pt SO n PRI RSREY ik ITES Hingecidaim 1085).
alkoxy, hydroxy, hal oal koxy; nitro; am no;
hyeimorytadkytloyidas & oxypdbind of fhymaulaxyal koxy;

al kynyl al koxy; al kyl sul fonyl; aryl sul fonyl; cyano;

aryl; 30 heteroaryl,1hetero%ﬁglyl
het er ocycl yl al koxy; ; t er oaryl oxy;

ar al kyl oxy; WO 26Q7 EP2006/ 065526 -4

A @

or a pharmaceutically acceptable salt thereof,

wherein:

X i —CHj-; -O-; -S(0),-; or -NR-, wherein n is from 0 to 2 and R® is hydrogen or alkyl;

D isan optional oxygen;

R' is alkyl; alkenyl; alkynyl; cycloalkyl; cycloalkenyl; halo; haloalkyl; or hydroxyalkyl;

R, R’, R*and R’ each independently is hydrogen; alkyl; aminosulfonyl; alkenyl; halo;
amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro; amino; hydroxyalkyl;
alkoxyalkyl; hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl;
heteroaryl; heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy;
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het er oar al kyl oxy; optionally substituted phenoxy;
-CCRa; -(CH2)""-(2n-(CO -Re; -

w@ aizpeofiZ) n- SOz- (NW n- Re, wherein m and n eacPCT/EP2006/065526

i ndependently is O or 1, Zis,0 or NRe, 5 Rais
hydr ogen; aIkyI aryl ; aralkyl ‘heteroaryl ;

het aral a al
al kj?/lfssu?afr%nélfﬁé}f kéﬁona SH%%{\ Uﬁte?phcy%( ?LIT%F -(CHDm~(2)s-(CO)-R’; -
aIkytSbLyLZ)QMQHoHFkyR whyedmal kyl al kyl ;  heterocycl;

and het roc | al R hydr ogen, aIkyI, hydroxy,
alk6&§n n ﬂVﬂh%Qvﬂfﬁﬁfior al koxyal kyl , and  each

R |insﬁdﬁﬁénﬁently hydrogen or alkyl; 10 or R3 and R4
tog atons to which

t.her with t th che
t o R yafhden Ay AS LR PaaR iy’ Rt MR phaRAGI T coxyaiky
[ nglaﬂ@ﬁﬁlf@m}ealbﬂ ztrﬂ\iﬁoli]l&&l@dﬁ;ﬁabﬂﬁﬁ, SﬁE;HﬁIyI ,egkclbdliopn d}\cl:&ﬁak%laﬂqyl;
an : n er wwth the atons to ic
the?eg?%:gt?%ﬁ%%ﬂ“ﬁﬁ%ﬁggﬂn1a five or six- nenbered
ri n®tihatdroghi gkdl hydrdngc hikdes asiigo, Giyditoapalk toe hlkak@ilis/1, and
sel ec from O, 5 and wagg i s hydrogen; alkyl;

3
hal 631y mdepsridently Rylrogen ofjalldly - “and one of R7 and
BBR1 & d Y toegRer wiftd tHeheornt tewhitls tHe9 arcodttabdm by formda fR% or six-

?E &}%@%ﬁﬁfﬁnﬁé St 1ncg+ eéoﬁ%ﬂ%tw ngteroe)troms selected from O, S
triap@pllde mhereln Rd |s al kyl , alkoxy, al koxyal kyl ,

O e 5 SRR e P

het @Iﬁ@ﬂtﬁeh‘éd rin @ﬂiaﬁb?t&idﬁﬂl@hﬂ@’ddes bet ef eaydtatbatoms selected from O, S

cyclo& <yl oxy, cycl oal kyl al kyl oxy, aryl oxy,
ar yP8fkyl oxy, heteroaryl oxy, heteroarylalkyloxy,

R@tse@@fb)g@ﬂl ,)ﬁ’ll@ovxmaldm&ilbﬁlkylaluhﬁio,, or zﬂkllr%) md(=0) -
or - wher ern e 9
ﬁ%l e%@d%fyaﬁw%enaﬂnme othgy ﬁ&yor RoamE c@rséﬁ kyl ,
ﬁ)’f'eﬁ@ﬂ K%’llls ﬁildlfyc%andeﬁﬂy l(czay)yk‘hl %@’J:)P(Oﬁllgﬁf -?E&?LOR or a mono-, di- or
eteroar a C CyCl Oa X
cycltd: Qe&@w&w%& ISa?ﬁw? 3 ¥<y’aa¥1§ﬂxa$/ Tyl %Wyya oxFalky,
het @ﬂgﬂ:ﬁﬁﬂo@?@bx auhﬁtaeﬁlﬁarayc@hhzyll ayeyoag{yldn@u %Eﬁcé&‘]laﬂdyphb!teroaryl

%dro gen, al kyl roxya
o ﬁe@rwﬂam&ph?@ﬁsm y- Shloakkyiony, é:@fclaﬂéﬂﬂwb&é ﬁlle‘PXYa arylalkyloxy,
GuacRf Bk ber RAIBRYRY, iklerocyaiodpal i wyalk il a@HYLC(=0) R

or imdazol al kyl drogen, _al kyl', an_ al

met al CiloRHarC(=EN-R Rét@lﬁ@ﬂée)r%wh%w Rj lahydrssenphas@mawkyl

t hataReRE Ao | SclbSIRPT @yéldalkyﬁﬁqyl Rey1 adﬂ?laﬁ?l BEBroayy rl&@&ﬂarylalkyl
R3 is nethoxy and R4 i's r met hoxy, then

not DgiereRyFlyl, qyrﬁloakél%wé%l?alkﬂ@iylﬁ% REVIQRY: ﬁﬁy@%y&?é% %Fteroaryloxy,

conpeisréhr PhIkf Bk b} F?etéro@yclﬁoﬁh ﬁﬁs‘@@ﬁytﬂf %@J&E&o gen, alkyl, hydroxyalkyl,

acceptable salt there wher ei n: IS - 0-

- S( @ynealigd, apjraally W?ét#tEFeﬁ mhepy. bqném grangipylalkyl earpaxyalkyl

hy dr,ag@smue), skl or idRdd2olafiyBRn@RE isARAko X YARN; 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.

In one aspect the invention provides a compound of formula I or a pharmaceutically
acceptable salt thereof, wherein:

X i —CHj-; -O-; -S(0),-; or -NR-, wherein n is from 0 to 2 and R® is hydrogen or alkyl;
D isan optional oxygen;

R' is alkyl; alkenyl; alkynyl; cycloalkyl; cycloalkenyl; halo; haloalkyl; or hydroxyalkyl;
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Rl is al kyl; al kenyl; alkynyl; cycloal kyl;
cycl oal kenyl ; hal o; hal oal kyl; or hydroxyal kyl; WO

wQoe70226001 PCT/ EP2006/ 065526 -5 R2, R3 , RAPGEIHPIRB6/065526

each i ndependently is hydrogen5 al kyl; al kenyl ; hal o;
am do; hal oal kyl ; al koxy; hydroxy; haloalkoxy; nitro;

AM0oR4 Yarmida- i
aIEgnyl%%ﬁ%x%¥ﬁhﬁﬁkﬁgﬁkbgﬁMﬁhK%%yfg%ﬁ#%%% Q%é%%¥k%hd08kﬂ’
ar y lalkolgtherd eeaqyyh glodllergr wignpc iy ino; hgdrexxalkyé)aﬁioyy@kﬂdwl,roxyakoxy;
g:)%/: gﬁ/}{ylflﬁlgg)g b&?fswg ! uiaégg l oéﬁ%?(@ﬁbé %Ef'c_ﬁ%gﬁ)ra?gflh}gt%&clyl; hetero-

( cmglyiau@y; ah ey meroal(y@p@; aralZlpny: SERx ¢REY lnxReptionally substi-
or Kot PR BT Bgel CHERRT - TP S P iflegt v SO i
het evhesdiy| ; heteroaralkyl hydroxyalkyl; al koxyal kyl ;

10 al k sulfan | al alk | ; cyanoal kyl ;

alk§?§¥49ij%? WEEF%V5”S oaliylaliyl; hgterocycl;

and Zhe ek | vl al kyl ; Re |s hydr ogen, aIkyI hydroxy,

aIk nm no, 0 or al al k and
eSSBS s B oyt

t ogaﬂdyﬁnlfm;ﬂﬂkﬂiwnmb@ml &Hanvilk@halk i€y, @y@oakfl as/biealk pakyl;

five or. six- nbered ring that optionally
|ncg%ﬁggwgn@1 ClerRey 4ﬁﬁgﬁoatons selected from0, S

and RNis 9ydr&2nasikdyl Reydregehirexy, whiido, hheroalaxH ok alkekyalityl, and

t hey ?hg attached qag(%orn1a fiye or six- menbered

ri GRS BEPSIenty hydeedd@liote or two het er oat ons

ﬁlell{%ﬁideﬁ i géIHéIthlSthe&EUinNo \QlﬁclRﬁldy%thiEH@ﬁﬂay %Jriﬁyd five or six-
al o; one or bot

| oal k ami. no; X
R7 B nd (e ey tiqrally I eﬁv@@%@) %f(mes;)melwsf? frgm O, 5
nonqndpdl- or tri- peptlde wherein Rd is al kyl,

PX m no, cl oal kyl , cycl oal kyl al kyl , ar I, )
%rr ]§‘I adr}yq@ﬁogq{g?re\y%}hﬂw ato%%t%‘@l%/lél? ggﬁﬁ%/%t?ﬁﬁed may forin a five or six-
het ef@ebeetd/ting TAE bPEddayly Mctudes BaE ORdwoyhaddrdogt)selected from O, S
arylox§} aryl al kyl oxy, heteroaryl oxy,
het @R6 yIaIkonxy het er ocycl yl oxy, -(CH2)p-C(=0) - Re,

)haBehalaﬁlk G Nd2)r Woh@iein  Re is
hydrogen r oxy., dalko am no, %}Ioalk yl

E%?ro%ﬂtkyfg?/%ﬂR e Bi= DRy O R e sy oho-, di-or i
het gepadey! al kyl , heterocyclyl,cycloalkyloxy,
cycloalkylalkyloxy, aryl oxy, aryl al kyl oxy,

het 8651 oxy, het eroaryl al kyl oxy or heterocycl yl oxy;

P i R'% Akyl3ilkoxy, amino, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, 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, heterocyclyl,cycloalkyloxy, cycloalkylalkyloxy, aryl-
oxy, arylalkyloxy, heteroaryloxy, heteroarylalkyloxy or heterocyclyloxy;
pis2or3;

R'is 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;
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Rf is hydrogen, alkyl, hydroxyal kyl, am noal kyl ,
optionally substituted phenyl, benzyl,

wa@eaniziony | al kyl, carboxyal kyl, am doal kyl, t hPORER3006/065526

or |n1dazolalkyl and 35 Rl is chydrogen, aIkyI an
alkali nmetal ion or an alkaline earth netal ion;

A Of ¢ 3

AR b SR R e R 1R SR ”%@CW’ and R
metthbsymahexRshésR’ wm@hywﬂnd met hoxy, then Rd is not
met hyl . The invention also provides and pharnaceutica

0
ﬁg?ﬁlgéltlt den ég%b oﬁgés ?ﬂ%ﬁlﬁﬁﬁceﬁl%gm%p%?lgogf% i gﬁﬁ%ﬁ)g the compounds,
gshyos ativsin Stherpapeundhendinsthosis af E@pamm@thmpm@wm@s
terms used in this Application, including the specifi-
@ﬁlés@&h@msecsltﬁémhe f&"ﬂg%l ?Q@rngsetfs'e@ id ﬂh(i)é']&p;gic!t%h Bl eNn g the specifi-

I't nust be noted t used in the eci fi'cation
eatigntand caaypéri@é@ﬂ@ldaﬁmonﬁ pigens belgnil &rmmﬁ awoteg thaty ggyised in the
%J%&ﬁc&tﬂfﬁ aﬂdrlﬁE Hgﬁend% leafﬁlls ﬁ?gsﬁ{ 'Ihtrsfoﬂﬂﬁg eclss‘ah h’%nﬁ@‘EHee Xhclude

ear@y dictates otherw sé. "Adgonist" refers
plong aefagntsiatess Hieaoo ot @lh?élyacb@taw PShCEWISQin ot her
conpound or 10 receptor site. "Alkyl" neans the
ARAN@ BMrs td DER p An dHhANGRGHCS A iRl o ARS8 RBBund or
noi ety, con- sisting solely of carbon ‘and hydrogen
5¥@ﬁﬁr$HHV|ng fromone to twelve carbon atons. "Lower
al kyl" refers to an al kyl group of one to six carbon

BAIRY® mdan & theFhofBaleklineaFsAPRKESed squré’tlsJﬂiSzdlgEé}H% moiety, con-
include, but are not |limted to, nethyl, ethyl,
prtBAolely afsprhopyand hydistsar plomsy Bajeg trpar e, o twelye ggy atoms.
ﬁ%u}e)f |alky1’" BRXMb an ALY broufl @E88Y 1o si:@B8b s oliski®. C1-Cyalkyl. Examples

kenyl™ neans a |inear nonoval ent hydrocarhbon

e%hd aroupp inclgrle; butsirg netlimaised tor By b rethyl, pspR clpeRIopyl, isobutyl,
E&%Yﬁ' t%ﬂtblﬁyldﬁéiﬁﬁr R%réxﬁa&ﬂtﬁa&od%gylt a8 iﬂ%e si x carbon
atons, containing at |east " one oub e bon e.g.,

ethen |, propenyl, and the |ike, " " neans a

" MES RNt M AN AR RCH Bem aaalpcabﬁf MRO StX cgfBen atoms or a

5@5@1@5@1 AbRGRIAE hfdrodRbbi AREAEHr (RRRQAY AlxAEL KIS RS R6RAMIng at least
radi cal of three to six carbon atoms, containing at

P@a@?um@?@lq ﬁlgpF‘@%ﬂnﬁfop@Yé andghlfy| | propynyl, and
the like. "Al kylene" neans a |inear saturated divalent

MARREanBAR al@dhiCabn Sfalpn g d@ca&besn SRR BS twdt O @Fbod atoms or a
branched sat ur at ed dlvalen¥ drocar bon radi cal of

brapeked raogwle@éhw&ﬁcaabwdwaé Obthreer%@tsw@@w@ atephFpRigEIng at least
&@@wp&ﬁwgt Bnk N roPIRMMHNENRe 1. Met hyl propyl ene,

but yI ene, pentyiene, "and the like. ™Al koxy" neans
a,oiety of the fornula -OR wherein Ris. an alk

¥eye Fecaspilingy safientes Hwa@z%aﬁ%r@%ar'a?n Hdicghof %.t%ﬁXégrbon

hidfl s @ britthe@bfuneld dlwﬂéﬂt% dﬁo@arbﬂﬁtrﬁlﬁw of 8irBOYsix carbon atoms,
i sopropoxy, and the |.i koxyal k neans_ a noi et

B8 PREI i YeRa 23 @@eth%%ﬁfl@marquﬁaﬁ Ky MegiyipraRylene, Butylene,

g@ﬁy&neanQng@s defined herein. Exenplary al koxyal kyl
groups include, by way of exanple, 2-neth

“Alkoxy” means a moiety of the formula —OR, wherein R is an alkyl moiety as defined
herein. Examples of alkoxy moieties include, but are not limited to, methoxy, ethoxy,

isopropoxy, and the like.

“Alkoxyalkyl” means a moiety of the formula R-O-R’—, where R* is alkyl and R” is alkyl-

ene as defined herein. Exemplary alkoxyalkyl groups include, by way of example, 2-meth-
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WO 2007/ 025901 PCT/ EP2006/ 065526 -7 oxyethyl,
3- net hoxypropyl, 1-nethyl-2-nethoxyethyl,

wd2qo2omevhoxyet hyl ) - 3- net hoxy- pr opyl, and PCT/EP2006/065526

1- (2- net hoxyet hyl ) - 3- et hoxyprgp " Al koxyal koxyal kI "
means a group of the fornula OR’ O R' wherein R

e a I
R FEe e Do SR ot B Y R D methoxy
puopyly pad lRZ{Dl@ho))yeFHyl)\nBrmeehwyRmm’l alkylene and R is
al kyl as defined herein. "Alkyl carbonyl nmeans a

[ e f (0
S B DL o i S WAERRCR i R cach are
ﬁﬂﬁi&’lelnﬁyartﬁfR'tih@ﬂ(fYkﬁSrﬁﬁﬁ@edlﬁrelm vvhere R‘ is -S®2- and R
is alkyl as 10 defined her ein "Al kyl sul f onyl al kyl
f r

%ﬁ §ar§o;$%)§falkyp mélalﬂlgg %f_‘Uu _f"i‘léenigrn&ﬁa R Oa(FYEﬁ) R MB?&S R is alkylene
@R#Rnlééﬂk ﬁnedlmrml am no nmeans a noi ety of the
formula -NR-R wherein Ris hyrdogen or al kyI and R
'@kﬁka{?}ﬂbnﬁsm@ﬁ{s' a!'}ﬁgle@ed’f?h@forﬂi%la ACKRX YR is ORAIRI R is alkyl as
moi ety of the fornulda -NR-OR wherein R is hydrogen or
é"?ﬂ&ﬂi el R is al kyl as defined herein.

"Al kyl sul fanyl" nmeans a noiety of the fornmula -SR
VWARYISUIFO nk " inSeath Kk ¥ o0i@§ ofitleifi@ IR eRERT; wherIRK &l-SOMBindAl R is alkyl as
i on” means a nonoval ent ion of a group la netal such as
fAefineliigfeibodi um  potassi um rubi di um or cesium
preferably sodi umor potassium 20 "Al kaline earth

%hulf&@laﬂdﬁﬁl@%@ Hbia) &Mhe foRmu®f - R RITFOURK bleAvERE Rl is alkylene,
suc erylium nmagnesium calcium st ront| um or
Bats-of- émde‘%/ Sy 2 %#%ﬁé%hﬁfﬁ’rnor calcium " Anino"
means a group -NR R' wherein R and R' each
' AIRFRGRNIERAEADS al i oRYAITAPEr@hla -ARR! wherbill R hyago e 8flalkyl and R’

herein s, enconpasses ‘al kyl am no" and
ls&ﬂ%iﬁifiegﬁ? erem. = Al ky| am noal kyl " neans a group

-R— NHR' vvherel n Ris alkylene and R is al kyl. Al kyl
&tafeied ki éanls ﬁ@ﬂlé&é@f‘of FreRt foyth @0i- NR®RMYherein R is hydrogen or alkyl

yl noet met hyl am nopr opyl, ethyl - am noet hyl
%‘H&E 1ﬁgﬁgv %ﬁé%@‘?/ 025901 PCT/ EP2006/ 065526 8
“Di al kyl am noal kyl" means a group -R-NR R' wherein R

I Skabikaneleneanda Roiandf fRe fameunlal $ywherain Rlfalkiesk defined herein.
herei n. D al kyl am noal kyl i ncl udes

di,pet h m _nonet hyl , di h m noe

R SRR gyronce BT B Rl heinga inigpy sodiom,
pdassirk grubiddu o abdayth ) preteaaisy sodiumwp pefRsftimwher ein R

is amino and Ris alkylene as defined herein. 5

ud hyl .
lﬁg‘éﬁnﬁ oeﬁrk% &ﬁtalr}%l g%gaﬁlggmé%ﬁ 1051y odf‘at g?g?lﬁ] ﬁ?&tmé{taf such as berylium,

magnesium, calcium, strontium or barlum preferably magnesium or calcium.

"Amino" means a group -NR'R" wherein R' and R" each independently is hydrogen or

alkyl. "Amino" as used herein thus encompasses "alkylamino" and "dialkylamino".

"Alkylaminoalkyl" means a group -R-NHR' wherein R is alkylene and R’ is alkyl. Alkyl-
aminoalkyl includes methylaminomethyl, methylaminoethyl, methylaminopropyl, ethyl-

aminoethyl and the like.
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i ke. The am no noiety of "am noal kyl" may be
substituted once or tmﬁce with alkyl to pro- vide

w0 adokgraam noal kyI and "di al kyl am noal kyl " PCT/EP2006/065526

respectively. "Al kyl am noal kyl 'y i ncl udes
met hyl am nomet hyl , net hyl ani noét hyl

TEE IS ATASPRT Ry 4 SENTOR! DML TG e Wi nc ¢ re i

i dréinhy henginn d@talky]amlmaﬂeﬂ included dmmthyignqwme,thyl d1methy1am1noethy1

H@ nﬂéjf“[(n%—)?g&ﬂwng\gg% g?)éuﬁ' laq%g %&Hﬁmﬁe&;gﬁeéﬂ(& is am no

and R is alkylene as defined herein. ' '
"An ki By] fromay b & g Re awherein Rbisenying ind Res fllsylend as defined herein.

z“ﬁqnl%gﬁ{]\_fg uffm?([e‘;s‘ 'aglélg%nt&hgil {a(%‘nxnfgpﬁrl R‘ arréi!rn%pr%?[) an%lml ér);)pyl and the

nEleaangng uppiety of Weémflo«itlhﬂl may Re @HS(l@)ted NR:eFar t‘me metihralkyl to pro-
S "
%(}gr 4 elér?}{ Cr)lr%gg(')r{i“aﬁd F%ha]ggg %?(%1@3}'11 Aﬂg}lﬁ?llpoalk?/l includes

mﬁry@namgm@tml I@@lzleerRethNh em@hyiarnlnoan@ﬂ etlaéztmmoethyl and the

L "1 3
as use%gﬁébé¥ﬁ 32%%%§gﬁggg h§“§M+ﬁh én1nosu% gﬁ%hwldnndhﬂ
20 ineppdo P'ydli Nrdnketh |V et wyldnfiongthYyl, aﬂdAtHe;hkyl al koxy" means a
group of the fornula -O-R-R wherein Ris alkylene and
FAmirdal@divlns 35,41 Iotek RRERITR: is ARLRAAA s alyRh€ b defined
to a conpoun I mni shes or prevents the a
bérewmnot her conpound or receptor site. 25 "Aryl" neans
a nonoval ent cyclic aromatic hydrocarbon noiety
C&Eﬁkﬁﬁdn@z&nﬁﬁo amé%@% moiPlyof e foFhGMC !N'l%?s@;{ Rg%fef&n Riif8kyl and R
The” aryl "group can be optionally substit
vényilinean healsyln.  Exanpl es of aryl noieties include,
but are not limted to, optionally substituted phenyl,

n@rﬁﬁfo%@bonﬁb%&w *Hrybarbﬁrhﬂgﬂ(ﬂ‘ﬂeané Qg@ﬂ% of tl&efehﬁ{lfalnklﬁ) C(0)-

azul enyl, oxydi ened

AR Rdb\mh%ﬁé Wy alkaﬂepﬁ émﬁ/Rs Bl" fs@céiyndep@n%é%w %xﬂrpgmwr alkyl as defined

giphenyliso 30 propylidenyl, benzodi oxanyl,

benzof uranyl, benzodi oxyl yl, benzopyranyl

benzoxazi nyl benzoxazi nonyl , benzo peraglnyl

b@ﬁE’@é‘i‘lﬁéW NGRS 2 SHER SN Rl aihaen R rraelh Hisependepsly is
%ga(ﬁgyl P%ﬁﬁ%&ﬁ@ﬁly@@é 848 herdn Yhus encompasses "alkylaminosulfonyl”

t hyl enedi’oxyph enyl, ét hyl enedi oxyphenyl , and the
Fﬁiéy ﬂ@ﬁﬂﬂﬁ Ib%rtlally hydro- genat ed derivatives
thereof. "Arylalkyl" and "Aral kyl ", which maybe used

I Ak etyiRNgeaRhYs a g‘&% Rg ofitheddint@h - GakiR' Wisfed R RAalkyBerRMind R' is
aIkern roup and is an aryl group as defined
iyl gs d d heigeny| al kyl s such as 5 benzyl,

phenylethyl 3-(3-chl orophenyl) - 2- nethylpentyl and
t‘ﬂl@talgdﬂiﬁ” dfrs €X @ 6th pSuRf that Fihrin Bh&Ydr-preveh hltRd ¢ ifdﬂon of another

nmeans a group of the formula -R-R wherein Ris
SIRDPHKEOTAREFPET S{t& aryl as

“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a mono-, bi-
or tricyclic aromatic ring. The aryl group can be optionally substituted as defined herein.
Examples of aryl moieties include, but are not limited to, optionally substituted phenyl,
naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl, oxydiphenyl, biphenyl,
methylenediphenyl, aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl, diphenyliso-
propylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl, benzopyranyl, benzoxazinyl,

benzoxazinonyl, benzopiperadinyl, benzopiperazinyl, benzopyrrolidinyl, benzomorpholin-



10

15

20

25

30

defined herein. "Arylsul fonyl nmeans a group of the
formula -S02-R wherein Ris aryl as defined herein.

wdao7hesphoxy” neans a group of the formul a - O RCTRRI066/065526

Ris aryl as defined herein. al kyl oxy" nmeans a
group of the fornula O R-R' wierein Ris alkylene and

gm et Q% %Qho hfﬁg tﬂglgn%%)gpﬂe%e%rﬁgq%@ |é ST yﬁ%‘gﬁ%\@ hydro-

gehkﬁe@HVMeﬁeHNXqﬁd R' is cyano or nitrile. 15
"Cycl oal kyl " nmeans a nonoval ent saturated carbocyclic

I SRS ORI, 8 (U, B i R

Rfms enailkytenp guramtand R whar @iyherenp hs dafived heieanite. i, Qhenylalkyls such as
1 | y -
b&&gp Eﬂgﬁ:g)gtnom in g%)(% &)h@hiﬂy 3 m?tkté@éﬁ(t 1, hah Ehre ﬂekg SaP@e)Jﬁ}ﬂples of aryl
dkﬂerMAse speC|f|caIIy i ndi cat ed. Exanples of
cycloalkyl noi eties include, but are not limted to,
€ I I
A(rgfl v eg?%dn's a%d p?(%{éh%/ Ifovlgrél‘ﬁl'af r?gﬁﬁ‘gﬁ%émr;gagt Iﬁ%felne BEX R is aryl as
dﬁﬁﬁﬂ@ﬁﬁmed derivatives thereof. Cycloalkylalkyl
nmeans a noiety of the formula -R -R', where R is
%}é{lﬁ&?yl mn& gtloBp of Y f@f“ﬁltﬂ&il S@» R@@Hér&ﬁ ® i98F/hdYefined herein.
Het er odl kyl " neans an al kyl radical as defined herein
wherein one, two or three hydrogen . atons have_ been
FAI|0RY e e S au s pibbe ferent -Oiiwperidhisiagyl da fefied derein.
fron1the group con- 25 sisting of -ORa, -NRbR, and
%\ér(l\ﬁﬁﬁfs% dlouSofhie fFhRILIOR-RMlledet R)s all’d\ﬂéﬂ'é ahB®R' is aryl as
under standi ng that the point of attachment of the
ﬂ@?@ﬂ@ﬁﬁﬁ&l radical is through a carbon atom wherein
Ra is hydrogen, acyl, alkyl, cycloal kyl, or

ayeheakily ! adsid 4 mBh:t?GﬁhRfcﬂrhﬁﬂé NReRe, fwh@lERt is Yik§fen€acdefined
ot her hyq;ogen acyl ., al kyl, cycloalkyl or

E?EmdﬁlQ?léFproréﬁﬁfhhen nis 0, Rd is hydrogen
al kyl, cycloal kyl, or cycloal kyl al kyl, and when nis 1
%yc?oall&ﬂ’ ingaral almbmox&}bﬁt Qﬁdlﬂﬁ}éd caﬁ%cyd@n&ﬁbﬁywbﬂil&wg of mono- or

m no, . acy}.ani no, nonoal k m kyl am n
%&ﬁq]ég Bt a{:y‘{iq%a%% ﬁwt@aﬁﬁ g? ﬂ’g)éﬁt%?ﬂ with QH?\;BIE mpf eﬁulbététuents
{vBeredr dayll iwbeyieieRy s in depBY &n®Dy Wi IRy alkyd,- ek o, ihaIAQkyl amino,

égggégﬁglg?@ggr@gvfa%gém%gg _\E/l%)%;%? i oé}/ngcthczte(? Examples of

l'déﬂ{ ?f)Y)EBﬂfﬁeS/ Includeodiare ﬁlﬁdﬁlﬁl@)ﬂbUtdyﬁbFrop 1, cyclobutyl, cyclopentyl

ch %/ﬁt%pgﬁw 91p(£{hﬁ5¥<e 13%1}1 alglg n@%ﬁ%}}% |uﬁ§attw§aggdnde?wat?ves thereof.
antnosulfonylethyl am nosul fonyl propyl, nethyl am no-

TR huﬂeanmm&yﬁd‘ﬂ tﬂ@ﬁ)lﬂhlﬁlm’l—)R’ER’hWhere R’ is alkylene and R” is

propyl and the like. 5
éﬁ@%%&%nakﬁ ‘a nonocyclic or bicyclic radical of
5to 12 ring atons having at |east one aromatic ring

tdettdialkiylign@anean hikol, radicaltak defén adi Hegeil @hererabddyswo or three hydrogen
seleg}ed from

BB e: DR Eing UGB DR UG B S RaE 1 here e el SRR eroup con-
fetinitof oORE ha R°RELR QSQ’()')l Rt @(Zlie@@h iswinl ihtep@ fésm @no 2), with the under-
ar 0 g{}}caf E}iegg)u%‘t-ro &étfi er Oargﬁ@ }{elte?%pgﬁ%?cg gsﬁhlroourzgﬁlal <,>z/1rbon atom,
hfﬁétefrﬂlaafly hydrop@t, heg, dliag)dydealkiusr Gtealkelhlklyi; R’ aed Rt &e indepen-
dently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and when n is 0, R*
is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and when n is 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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10 optionally substituted i mdazolyl, oxazolyl,
i soxazol yl, thiazolyl, isothiazolyl, oxadiazolyl,

wo bioadeseol yl , pyrazinyl, thienyl, benzot hi enyPCT/EP2006/065526

t hi ophenyl, furanyl, yranyl Hyrldyl pyrrolyl,
pyrazol yl, pyrimdyl, qU|noI|ny |squ|noI|nyI

E?&%%ﬁﬂ%ﬁh@{?%"&lﬂ gﬂ%@ 1ngnz§€h RELAR ll'lydroxybutyl 2,3-di-

enzi'm benzoox
bg}rzmﬁmn)dzbhydlroxy—ﬂgnztbﬂpr%ﬂ azohiplogthyb |3zamlylpgmpb/1 2-methylsulfon-

g Lﬂdndsﬁﬁbﬂ%@leﬁlb/l ahlrl qUI ;H%t%l [ ﬁlﬁﬂo@ﬁ(llfony nporPP\zll meiihylamlno—

mlfmwmsmhyh myﬂhylaptleqosuéfpnylbthyb meﬁaimmmulmgmmﬂ and the like.
di azepi nyl acridinyl and the like, including
7y V

PREL AL A PASTACEL SSSLUAL YA L P0l g s s o o
Omal‘btmm riag CG@tlele@Tee wpo,Rr jthree Hhkiﬂb@mtqndseﬂ%ctﬁdirom N, O,orS,

t f [ :
ﬁrr% arﬁlglgigﬁry ruf%atg?s %Eﬁ% fdg) ?Jrlr% tge ugg%%t%ﬁ(aﬁg}/ﬂeaﬁ n%é%%fﬁéﬂlment point of the
hetandradicad will xoordaf ineethtinengi dhe hpjetaardaimg|noagytie Optionally sub-
TEPS 55 B0l S TP MBS By o i o,
optaorslz sgrsotgedim idheo 1Yl ovxaadlsl, isoxRoRY, thunealdi mothlazglyl, oxadiazolyl,

A R

pgedyl pyrerdilapgeallyy ,qurn@ﬂleyl tsoquinoknbdtentafery, Hehzmhis»phenyl
T e L P e

banzogliabelyhi tehzargman ybrindhillf iseigdolyh &liagbmh.trigueyipd an g'xahnyl

E@ﬁ‘?’ﬁt‘ﬁ}r{%%ﬁok@ﬁl ‘%{HSOhZ% %@;ﬂh 3:? ter d%;&%lga’zolyl, azepinyl,

Hilafzd porayil leoxign yhaahtd e fikeron@uding parttially hyﬂrng&mted@r ivatives thereof.
wherein R is a haloal kyl noiety as de- fined herein.

AVl ¢ v I f r
85T OBl3 St ERyORY) hduSh B TR K herein R
alkplnse andsRitivheterodryl andefinhéheiem. at | east one ring atom
is N NHor Nalkyl and the remaining ring atons form
%et@ﬂo%%’l ¥6n ArRiRs aéﬁﬁ}p%f?ﬁé’ ﬁ)lr%‘llula @@)arﬁ ergﬁ’irl@}/sq}e?e%aryl as
saturat’ed noiety, consisting of one ree ring
flefogd horeat.i ng one, two, or three or four heteroatons
(chosen from nitrogen, oxygen or 5 sulfur). The

y apl
der o Ry reah ! BT oF e Blh PO WA R B 831 0 defined
hereinude, but are not linmited to, optionally
substituted piperidinyl, piperazinyl,
NPLPR P M{ean@az 5{6'{1 Y)k theHMfrﬁ@lla' ol I@ﬁ"’whereln R is alkylene and R’ is

yrazol i din I i m dazolinyl, imdazol- idinyl,

EV¥$¥H%9$deﬁyﬂﬁéﬁﬁlnyl pyri mi di nyl, oxazolidinyl,
i soxazol i di nyl, nDrphoIinyI thiazolidinyl
TROtn3ZRIIH "‘HMB gen@4h Ul@zilid@" I9\)hlleh A H@ﬁéeﬂ)ﬁllterchan geably refer to a
i soqui nol i nyl, benzi m dazo 10 thi adi azol yl'idinyl,
B@ﬁ%ﬁ@ﬁﬁ@%ﬁpi@ﬂ%?bb“%%hﬂbéﬂ%}yI|d|nyI di hydrof uryl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl,

tihhieARYIP ﬂgﬂahﬂ(’ﬂkyl ak Ab@TENTRAGH invh&Hlohe ¥l Afdre h{tird 8@ as been re-
placed with same or different halogen. Exemplary haloalkyls include -CH,Cl, -CH,CF;,
-CH,CCls, perfluoroalkyl (e.g., —CFs), and the like.

“Haloalkoxy” means a moiety of the formula —OR, wherein R is a haloalkyl moiety as de-

fined herein. An exemplary haloalkoxy is difluoromethoxy.
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phol i nyl sul fone, di hydroqui nolinyl,
di hydri soqui nolinyl, tetrahydroquinolinyl, tetra-

wyariosogui nol i nyl, and the |ike. "Heterocycl yPel/kEpi006/065526

means a noiety of the formula -R wherein Ris
al kylene and R is 15 heterocyclyl as defined herein.

l I
B EARTS  RgEAN w

NHdkdrod ylrd ighnafirkog it g atwarsgorsm muaﬁctylﬁn@grqum f ormul a
-OR-R wherein Ris alkylene and R is heterocyclyl
Lued
ﬁxﬁet?ﬁ%:_kyélglr r%b%g?% Hron\%ﬁ%%ﬂg?é%ﬁl%ﬁiycgk‘lﬁ@%%/ coﬁfﬁf"lﬁ% s oHQ tShYee rines,
@@f)m@é%ilngl’%keeﬁw, or tyer @xipar k@tbr@ﬁiorm‘ (chesgn groan mmwgt:ly oafygen or
regexrggﬁkﬁfln%%'fe .Q’Rg%h %g‘l}ﬂg&g&%ﬁ aSfefirfah h¥leir? nﬁxamples
bﬂmcrromtaﬂ kydietieh mshldeybut areaeidinaitedioeeptiapfally ebsfitmeribigeridinyl,

g‘?ﬁ‘l}ﬁn}’gﬁgwgﬂp%k d}h (]:‘Jra%e }lﬁkéﬁqurdmﬁg) 811(;1;11(3?13/ gﬁﬁQdem?f imidazol-
MHNJMM b’dﬁyimﬂl}dyib}’rlrmlldm%mbMalykysdmmlgml anggpbolinyl,

. e . . -
Sy P18 R0 B 0o MO SN St
thhaddazokyidinyb bycmtbl@mlidmyl yehzorgalylidiaylgdibygdroddryt, grahydrofuryl,

Ii]?l&é?‘élp?]h 51; g&n@l%&omwﬁ%rﬁb%g%g7%%1}31'11%@5%1@%&6, thiamor-

POingRRU0G, d8H8 2B uirolhl, dhydrienqran Kinlyl, teteshipdrogninalikyl, tetra-
ein, substituted wth one or

ﬁghg%guﬁ§h$§Ta %gegﬁé two or three hydroxy groups,

prOV|ded that the sane carbon atom does not «carry

ribeterocyrdylalsyle niepuly opiegy ollipe IRepedeRt whergim Risatiplless and R’ is
l[imted to, hydroxynethyl,

5&%&§§§1apaﬁhﬁh$5 @droxypropyl 3- hydr oxypr opyl ,

1- (hydroxy 5 met hyl) - 2- nethylpropyl 2- hydr ox butyl

Hetgperotylbut yieanga mpdety of hgtfgrmul - @Rthﬁ?leil Bxiy etprrogyg}yl as defined

Reydr oxy- 1- hydr oxynet hyl et hyl, 2, 3-di hydr oxybutyl,

3, 4-di hydr oxybutyl and

2- (hydr oxynet hyl ) - 3- hydrox propyl ggdroxycycloalk

riéetprocycldylisproainkgans arpjodaty o ﬁleé@mlﬂé Rd¥ ayheraih Brigpligylene and R’ is

gagwckﬂﬁagﬁdhkﬁq@gmpydrogen atonms in the cycl oal kyl

radi cal” have been replaced with a hydroxy substi - 10

tuent. Representative exanples include, but are no

IHYﬁrpwﬂt%y Peansg-moigty of th/rmR{Ac{AR whergiady is hYéFRi‘Y@lhél as defined

hékg. "Urea"or "ureido" neans a group of the fornula

-NR -C(O-NR'R'"" wherein R, R" and R'' each

i ndependently is hydrogen or aIkyI " Car bamat e" neans
whetylofaning” merima molety dithy foxpruRr-Nik&r wherer R iyhydppeen or

BREMNUIR istdASRRIRGER e dShiyidr ogen or al kyl .

"Hydroxyalkylaminoalkyl” means a moiety of the formula -R-NR'-R" wherein R is alkylene,
R’ ishydrogen or alkyl, and R" is hydroxyalkyl as defined herein.

"Hydroxycarbonylalkyl" or "carboxyalkyl" means a group of the formula -R-(CO)-OH

where R is alkylene as defined herein.

"Hydroxyalkyloxycarbonylalkyl" or "hydroxyalkoxycarbonylalkyl" means a group of the
formula -R-C(0O)-0O-R-OH wherein each R is alkylene and may be the same or different.
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" Car boxy" nmeans a group of the fornmula -O C(O -OH.
"Sul f onam do" neans a group of the fornmula -S02-NR R

woberersR , R' and R'' each independently i sP¢EPIIGEOSS526

or alkyl. "Peptide" nmeans an apj de derived fromtwo or
nDre am no acids by combination of the 20 amno group
d r
aéﬂgjl m]\é@lﬁ Jﬁgrl ﬁf%ﬁé%g b8 é],e eg’ H&eglé %@J&ggﬁg& {évg[ﬁ é)nc 8r more,
pquyajﬂm dn@,@wp or ﬂlrﬂghydmxwpnps, acqu@d thatrthp eqené chebon atom does not

R T PR L AR TR Yk i

top hadtrokjreethyio 2dygroxyethsin 2 dgtierxypropst Borydldxypropyl, 1- (hydroxy-

TP A R S 1 SRS .2 o

Proptyk2doylodyt - hydma}’methmleﬁryy 2,3- @hmy)bcybmglt éﬁahhyirpxybum and
|  which is optional
gﬁggﬁﬁ%ﬁgég%‘3 6§%§@¥§#X with one to Pour d

substituents, preferably one or two substituents

‘s‘féy@@tcmclﬁalbm”mdaw 2 cmﬂl@éhmty agdetinod hfginavigrein one, two or

HSE 89@{;1%%' at&hg‘ﬁll gz{(fi)& ﬁ'll\@geén re,fobﬂcgd \x}ilchtarh(gldroxy substi-
cyan roxy, a o y, m no, acylamn

tlek | Rapiresontativd exahipjdsamdlnds, bhtdre abklnjtedtd, 6a|3k,0)ry4 hydroxycyclo-
%{ER R i s hydrogen, alkyl, phenyl or phenyl 30

A F&MﬁﬁgQ%g R') n-000R (where n is an integer fromO

to 5 R and R' are independently hydrogen or alKkyl,

donga’ er"@rehw nsgana uR il thedfpunvial-R - C(@yd‘iﬂb”eﬂ”kyhatmyli R" and
0! (CR R')n- CONRaRb (where

ﬁ ieegé,ﬂalrr1l(a|E étﬁlgglgtr}t]fg hgh%é&) o %1; 1R‘ and R' are in WD

2007/ 025901 PCT/ EP2006/ 065526 - 13 dependent | iﬁ ) '
Hyatbargats” mreans kgrpup ahtde RernzHe - Q- ED NR Ry gdiseqial &nand/Rogach in-

al kyl, cycl oal kyl

&ggpdaﬁEﬁ a(ﬂ%g% pheﬁ@l or phenylalkyl) "Leavi ng

group" means the group with the meaning conventionally
aCé%’b@FYatf@ﬂnw giouptof the fosyplahOr CObPFaNi ¢ chemi stry,

i.e., an atomor group displaceabl e under substitution
rRachhAMo" P aROA] gﬂdu?raﬁ theESAfRlae SO%NR R&Yh&GindE ORPShd R each
include, but are not |limted to al ogen, al kane- or
mdgpadesily Béwgrassy or ai¥h as net hanesul f onyl oxy,
et hanesul f onyl oxy, thionethyl, benzene- sul fonyl oxy,

tRPYidOXMear M dnfiie a&h@mﬁ;on@t\b@bpﬂlla@esﬁﬁinawid%y combination of the
optionally substituted benzyloxy, |sopro§¥on

%]@WOOSWUP aﬁ%pq%ed Witk &1 el ewp "MenererHdsyneang paingle amino

ﬁd’i@t"dg)@f)ﬁdlé‘ffﬁe%n%ﬁ Hm@detc%hq%tund-gb kibh 8 kW& hin@NSacids, "tripeptide”
i nclu but 10 are not limted ? agoni st

g}ﬁ{ubsgaé]rﬁrg ide C%Bo‘fl%cqurésm Ghreparming &qﬁéra@idﬁo on. The C-terminus of a

Lo Rhy béﬁbme@% hedtabl MoielBANEn bh@tfuhliPnaliRsequent |y
scrlbe&/event or circunstance may but need not

occur, and that the description. includes instances

L

PRl S b BHEd oW e F el e AR ORIl &V Brithen Hot AREESIY"
I dﬂ’cl\dﬁ‘lks?lh of the%i’&%/cﬁlp't mearkd ﬁ%ﬁeph@@ﬂ hefl eASEcRhRYESr heterocyclyl

ns any , condition, tom disorder or
Whtﬂ?fﬂd%lopt@aﬂ}’ WStltWtWelpfiegfp&gtﬁl%wg% p{}%‘m foup pubstitygpts, preferably one

§ﬁﬂv0a()edﬂl%stltﬁ@1ﬁ$ Selédi&l B A8, chSodIREA! dycleAlSIIKY T Beteroalkyl (including
conditions o

hydroxyalkyl), halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino,
di-alkylamino, haloalkyl, haloalkoxy, -COR (where R is hydrogen, alkyl, phenyl or phenyl-

alkyl), -(CR’R”);;-COOR (where n is an integer from O to 5, R’ and R” are independently
hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenyl-
alkyl), or —(CR’R”)n—CONRaRb (where n is an integer from 0 to 5, R’ and R” are in-
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the reaction being described in conjunction therewth,
i ncluding e.g., benzene, toluene, acetonitrile,

wo edorakspor of ur an, N, N-di et hyl f or mam de, chl or B DEP3006/065526

met hyl ene chl oride or dichl or ppret hane,
di chl oroet hane, diethyl ether, "ethyl acetate, acetone

A5y Eatrosct et Ak b a6 B ate SEranHBC GRh ofis. hydrozen.

hikkecyclddidyg ssclsdliegalkyl esheh ol drippes@mkyiar y, the sol vents
used in the reactions of the present invention are

ert solvents. "Pharmaceutjcally acce t ab
PR g eSS BT O b Che e S RER Rty ERpaRted with it in
SRS ol Fadic dH&ﬁIlstty;? i.genestahl o gafiedisplaceabXinder @bekitution reaction

nei t her olo nor ot herw un- desi rabl e
St SnhehSentnegons: BEhdE S AE ndling Eaap R feen. alkane- or
aﬁyléﬁlesluﬂfoﬁﬁlohy Redh phadtiRresCifoiylca] ethgtesulfonyloxy, thiomethyl, benzene-

ceut cal | ccept abl.e | t of a conmpound . .
SbRe o b e TP R g cBhing o S SRS dubsiuted
pafzyped g eyloxyaadlddaindansikss the desired
phar macol ogi cal activity of the parent conpound Such

ts i nglude: 30,ac addi tion
Slor Sl ke molEhlea il Br bty BAC Rydhotmsinctude, but
aeinds listtedl Uy, iagordiet, Shtagurist) hdahe tie, phogpleamiessiaci d, and
the like; or formed with organic acids such as acetic

enzen sul.fognic a zorc hor sul f oni.c
Aobfenal B PRERE RS s 28 BEe B ERBOgE P 85 Feumstance
m]az_gl bet imrdemlu b a‘ndahauihe fleseEipiien amludlps mistaa e epieenihe event or
| uconi c (g y 9 gtg é glycolic aci d,
ﬂ{xcd%%‘i SPRTOP B AP “W X %6 3%8R5sul f oni ¢ aci d,
| actic acid, maleic acid, nmalic acid, malonic acid,
finehed i acnda‘ﬁixd:asemﬁitdﬁ’an&ﬁm Iaﬁp diseasa,a:iodditirm cyniptomdcdidorder or indica-
é-naphthalene- sul fonic acid, propionic acid,
icylic acid, succinic acid, tartaric acid,
p-tol uenesul fonic 5 acid, trinmethylacetic acid, and
tInertlor gaic wives ] drs ifapt mnmmmmmh@mmmcispmm wmder the conditions of

leeergz%:[tllton ibeln él'(liescjf)%eg {]nt ?q{lét{m:%%ﬂ %erew 1nclud1n|§E gra%enzeng toluene

an
s@tdrhtrll@ ruetrahlydlanrﬁulah uN]N}rimleth;tl;formanudQrcﬁlorof@aﬂnemet/hyldne chloride or
1ch or et gne? [ 1c|h|P QIIICC dlb eth'érc %ﬁ%ﬁ acelta e, A6 grlt]fl: me Sleﬁlyl ketone,
n ano antne

fxtetimhhy etplanclapropenolf molatopamﬂl zamlmeanoﬂ rchamhh,qmrlrime, amdtithe like.

G hed B G5 FRR R RO S B BB TR Cha B present invention

ydnaxsadentsodi um car bonat e and sodi um hydroxi de. The
preferred phar maceutical |y acceptable salts are the

Sﬂ}ar aceutlrc':n:"ﬂ:j %&%%t% C’erglleacns At whlch 1¥ Ge%t;l rép%ri%%h%harmaceutical
anesul oni ¢ acil d, erc aci

ptmpqzﬁrtmn trhaaxs igeheraltyssafeanore-t@dé, dnd oeithdr leQngida,llySIOd otheywise un-
ot ass zine, and ium 15 houl d

HABR nc‘fuorlets ﬁ athhﬁh 18 e]?tabln?é:’r Ve erlnﬁ Ly ds well uats %C man )Pharma—

e inad ers ences mac
aociegtiabl e salts |nclude sol vent addltlon forns
(sol vates) or crystal forns (polynorphs) as defined

hlgl{a?ﬁtheu?lcaﬂy a%cep%ﬁ)qgsa?tgl’ gf é%%t;ou?lla n’cf&lnts salts that are pharmaceutically

acceptable, as defined herein, and that possess the desired pharmacological activity of the
parent compound. Such salts include:

acid addition salts formed with inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with organic acids

such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid, citric acid,
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The ternms "pro-drug” and "prodrug", which maybe used
i nterchangeably herein, refer to any conpound which

WO 2d0gaswel an active parent drug accordi ng to fPCTEPR0/065526

in vivo when 20 such prodrug_ s adnministered to a
manmal i an subj ect. Prodrugs of a conpound of formula I

i £owi n
gt?lgrb%?g@ﬂ% r%elcsi 2%’1{1&?1@ a&%ﬁl Qgc&fr%‘gto(ﬁﬁc dﬂ)‘{ % ucUHnl{Sfagl(al Q{ltamlc aﬁd glycolic
ecidvdydtdranapitieicaoidi 2-hydioxpath eswitgnibecid|lativadidi mamﬁ@ld malic

ot r.agr
%‘g%‘pl{é%h Sctglfi, &gﬁlﬁﬁ{cg‘&}d’ %%g}rﬁggﬁlﬁgnf a&g]f HIQI%OIJIIQ %lﬁdf n O]ighthalene—
sulfoininyadrdy ipragrionip a¢in, aliwnpadnﬂhcahw%rdmrmrlb aclsl tpotnUJ@desulfomc
g, cleaved in vivo to
L(g%’gﬂé}eg‘{ﬂé&kggcfﬁ %ht ﬁ am no, or sulfhydryl
gplto [ﬁcnmedwdmn@@tacxded yrot&»(mmnem f ppreodrargpoumtctithae]s replaced by a
&%{al ?Jn e gﬁltloqt aft %ﬁ& iFe éa? g101’1 O%Caﬁt ﬂ{rﬁmu ion; or coordi-
enzoa e deriva vessh {n

haths 'dlthran hygaam arogenghon phe. Aéceptatiaktromggnlct bmscs inolode dlethanolamme

SheyStphd, SOOPRYIRRing Bt Rumink Gt dRLI Bl S
Apzpiabtenesr gohicdasas andludecturomalim hydropide, calciume ydidRide, potassium
RERL RS oliRhFLTpaRG: smod%}lglgém geketone and al dehyde

I ona roups 1h co 0 Fornula I, and the
i ke, see Bundegaard DeS| gn of Prodrugs" p 1- 92,
Ehs pmif@red ph@.vma@ntdcalmatmpcabqels@%are taenehlts Fremrieid Kem acetic acid,
f({rg&ﬁ Vé] mg&fi Iﬂgﬁ% %hifglglc Q&ﬁuﬁ{a {Eea%ﬁs {l&i‘)honc acid,

frve y S one reac Ive

muﬂatlp fdudgmrmraaid mﬂmum:tasumm, caleatm zigh emd mgnefsemt i on
can be carried WO 2007/025901 PCT/ EP2006/ 065526 - 15
Rtéhoﬁl b%(ﬁiﬁldéﬁ% o%delataaﬂQE@Ieeﬁlf:t#;{B %HL&?&C@&iJa&?%c{eﬁﬁPt@slalﬁs include

meani ng conventi ona assocl at e )
sfvanihedditor hemisqselyatesCor taital formes xdwsoxphst & defined herein, of the

LRYEREd oiti&l yaupon the  protective groups to block
reactive nitrogen and/ or oxygen atorrs present in the

reactants. For exanple, the terns "am no-protecting

@h@@pms apig-dmigt pody emOérvcﬁ eehich gaybeyped arasctBingeddy herein, refer to
n‘segb% evagayréi@g& af B ﬂaﬁ&ﬁ lard ga&mﬁ@ QG in yivo when
g roup nt en ni

ed to protect 't rogen t om agal
ﬂwhe@odraall%adﬂ@latﬁtqr © dupmmplioy geleat | quﬂr@gsetf@rcempound of

IR gy 05RO S o SR e ) P
Qcanpourtﬁequfyltrwly& ar tv@hyll wayshattibberezificasign (sOBZY be cleaved in vivo to
Radrsd {}}%ibﬁ&%?é (I%g%d,gs i1 d%'c%ﬁql%gﬂ&é’#ﬁéﬂéﬁ%?%ﬂm a

tert- oxycar d"the
hydrokye agxino, bd su\kthyldrjd rzou phiow qomp@hoé of Hognda p isstomdedhe any group

B Rl TR A0 RIS A0H ) 5 P rou,
edplictivapsEXaonries ¢ftpaodrugninglude giut her na tlioiiglditonmsters (©.gmracetate,
%gglgtezgx?de z8£@tdtef'1$att§/n§ u&&?an%tass (% V%N d1§}et oylgrﬁfﬁggﬁggﬁyl) of
bylroenfunmpded gfocep s imcdnmgowrdy of ﬁdrmluihael Neilqybldcstsatmqs (elauls-acetyl)

mggh ﬁgfe?fla%ﬂlflzebasé né@%gr%?noj&%g Xl:ee{?ﬁmosoﬁf\@lto%fll %roups oximes,

adecdd kbt,alstahé esdl exnatseof kEonreold alkelayiediioaioohkbgreups in compounds of
IF_%/ uqt A'tfe fﬂger gc%%u%%eéagred ‘Cﬁgs%nno%tﬁr&ﬂuot’ poln&Z %ﬁsewer New York-

Oxford (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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cules of water with one of the substances in which the
water retains its nolecular state as H20, such

w@ ooubiozsati on being able to formone or nore hyPEEHEPR2006/065526

"Subj ect” nmeans manmal s and nops manmal s. Manmal s neans
any nmenber of the 20 mammalia class including, but
Qﬁttse eblelofl aBQt(%lepH@%ecteﬂqgacﬁggﬁ& 1 rth%tegrﬁngy&nffe’ﬁlﬁonaﬂy

i mpanzees an r apes and nonkey speci®es; farm
anberatbd wathghingsntbatie themiktoy. Seartain phosepes gfdhits ) veanen rely upon the
gf/&t&%’xff g]%%gtdo@)?ap%%mln?y? (r:ll%?}g[ o@%&&%é at&ﬁgﬁres&h(ﬂl the reactants.
F@lt examppiec e taimals ‘Guninegrotiegs1e @odp’ trhel ‘Iniitkegen Bxateptiresgrofip” are

L G N e

pmqugﬁm atoar agaget undesexble tdcgarsdbrm gofnthhiec procerhmrgs. Exemplary
r e b | i
b3ty pRfecsie BRI nq e Bl IL ROCRANEAR L et sgstgmic
bhayb(&l); henzﬁexquanbnaylycarb alnzylexp {370 sp-ofetwiyhenayloxycarbonyl, p-
I I
B{t}l&%%% E/Qz{rgg ,ntle)éﬁo lfl&g%tz%rgﬁl%l%ﬁédg,r nd t'hghf(% glaﬁ)a?rtlsan in the art
p’[lblstm hd)WSQ chohst n gsomip fhlyﬂnereawfdf eema\/al amui foetthe ability to withstand the
%@I%Wi crtegdccgghs urinary frequency, nocturia, 30 urinary
ur genng%/ overactive bl adder, pelvic hypersensitivity,
urge incontinence, urethri ti s, prostatodynia,
ey vatesi’ meahdmmaad(hti@isafddes tﬁaygmrtsie regher sv¢it:1yipmatrtt arlren
S r
S jomeE AR5 S LB S BrBBod: Bl PHELAS Y rap a fied
paidrydtiasiedivent mptchlalngmatbb yrysiatline Salicdysatertbupformines a solvate. If the
Y,
%b:l{/éri}lg ?s %t%l’gtg% sol%gg) B{%u nc?ﬁ%ﬁgtgg\k]%?nl t‘rf]lg?(glg%ﬁ 1§ (éc;rﬂ?)i the solvate
Bmetl s M@ﬂ‘@lm ]i-Iyd;raten atb@oﬁﬁéﬁ?bﬁ)mﬁgﬁmbmatlon of one or more mole-
1 of the €S a msitsmolecular state as
£ %{n gfv?a‘?%% 9168?3(% é‘u%a&ﬁé bv%%thctﬁ‘élé) g {eﬂé ﬁg’{ 9& ?‘3
Hrz@catuch |cnmlbumapn lbemngabb to dictrni omg cblerdomedxydmter act [ ve
bI adder (al so known as detrusor hyperactivity),
,, f.r : f Rl Ly
Rt ARl bR ap bbbt B AEHARne AR PEEKbE: of he
mylpenfdmtqlass tnsclud'urrg; butes,linited tb shuroanst nen-hechah grintdtes sHch as
S
e ML AEPLLS Bhd IR SrR B o Aoart ISt e horses
stieep,Lgoatsi onl Stvshm@slhmleet;lc aJnrimtﬂablhcél islraldﬁmdqgsmnrdauatsg bher,atory
G EABRY sQr rtef Lag
FRE I E D IPARL Sy pThIsk S SRR PHS A G , vamples of
horkﬂlarﬂlﬁ)aﬂls lirefludebbt rare hpolnhitechol, butds and dte liks. Foe term “subject” does
to, .. static hypertrophy (BPH),
ur en‘hﬁ% Igafrtrl&ggjua%gog%e%ease tunors, low flow rates,
difficulty in initiating urination, urgency, 10
shipemiersyifchgaiimary fnack” toh Eutopkiy” h@dtih@tchianwbm witletgyyiptoms of the

Eﬁﬁéry%%% t” nqgf'ﬁtns ltl?‘e %Ol!)élg}:ﬂa%%ﬁg o y{lﬁﬁzﬂggﬁl,alctc i%(ﬁgl)?,les of urinary tract

| nc eric
msmeidrS| indod, bntaarcelot Bimnted ¢o, |1monncmnl@®ugmpr@staﬁ@hmekteophy

E?ﬁh) é os@fﬁ @ r(?f:‘?lrﬁ%lt }#%leltr%{ﬂe{xﬂ] ﬁhti%&%ssr&{ 0. ?n{)&’r& fJequ:&c?dnocturla

pnmayatgfdywoaﬁrapm\@shlatdet |p$1v1wlwp¢ad1ym1\aty, urgetifgointinsnce, urethritis,

Slro%&itodc%rkgai, sttiﬁy, %18]815 At}{:eolgcid%ggﬁl’ersen giévi%;,] gn(ﬁ Elee lhéek €.

“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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"Respiratory disorder” or disease refers to, wthout
[imtation, chronic obstructive pul- nonary disease

w@ aOPD)390rast hma, bronchospasm and the |ike. PCT/EP2006/065526

"Gastrointestinal disorder” (" disorder") or disease
refers to, vvithout Iim'tation rritable Bowel

L T

melude, bldraafrmchdmalmdrtpn@macn%bla@@ﬂrrﬁala@kwmase@tmsomhﬁeractmty)
a effective

St SPRRn 200U Dyl ke THSRRIEHA Lo Lot

mnistered to a subject for treating a disease state,

i'Qvesadtive bladdertos “détfwsot hxpassctivitgaingldes, bot is npphkmited to, the

T
mtmgn«ter, guctedtion Huegdhwldrinstpblgbladder ehindragigenst sphanaseric spasticity,
ﬁ%ﬂéﬁ%ﬂ ?%élugt eg?:lecglh&(ﬁr geﬂgﬁl}gé ﬁn%%bﬁﬁ? ’anﬁtﬁ?e figute

attendlng medi cal or veterinary practitioner, and

P hidat obalgteios.” inkhedes druvds mat figyeddeshonia pipgvec hypserophy (BPH),
ultelﬂﬁ“aﬁsth@ctlf&ﬁgeagbe [Lﬁ'h@rs lmv& &r(ﬁlk ?‘ﬂl fitYAin g% n%’Hon, urgency,
I ncor por at es reference the broa inition t he
WHHNQBH@P%Bﬂm@ﬂhehb3preferred more 30 preferred and

nost preferred definitions, if any. "Treating" or

“OL AR Micier? ﬂlcgﬂd\%@ @ﬁ?ls%toﬁhﬁlt'e@% Wol&gral M\%ermoblhty, intrinsic
2007/ 025901 PCT/ EP2006/ 065526 - 17 (i) preventin th
giihdrcierec defigieacy, mised ipgidinggce. e rnwnegq:ncswﬁp‘ttb

the di sease state not to develop in a subject that

ABYRE HE Y AQSRHIVIY” AcluRies Bud RADe drdi@d k) %eﬂzﬁ&&ﬁ% Gint%Psﬁh@l (cell)

but doés not yét experience or display

eYsEtigipsesins ad g peostatitisy vulydypiag rwélrttﬁeor@hgierr&gae ogftra@teve bladder,
hn®the IREr €Sting the devel opment of the disease state

or its 5 cllnlcal synpt ons, or (i) relrevrng t he

di sease state, i.e., causing orar¥ per manent
RSP BRSNS YK [0 dlsaaeégf%s te{\alr@ué dimitagiop qhﬁrle:lapbstructwe pul-

HONBEURease (TORISY, Héihmtarl?r%hb}ﬂﬁpasm GRAtRCEINg” and
reacting” when referrlng to chem cal reaction
means addi ng or nore reagents._ under

m XI ng or
dpsriapriesapal digdert { ﬁ&l%deﬁﬂdalﬂe@aserefef%e VisBu dimiiption, Iritable
BRIy dvenABSY, afflah AdHE Bolvkl ISR&WE ABRS, lﬂﬁﬂ*’y%@h@itﬁﬁother biliary

that the reactign which produces the i ndi cat éd and/ o
fherdgessienakrolie ghidfeheanggmingnt Wiscpais apsorigted adtly ¢l Jistension, and the

gikgectly from the conbination of two reagents which
were initially added, i.e., there may be one or nore

I.nternmedi at es. which are produced in the m xture mhl%
ul e ReuEraly cHEei e AR URE” MR ABPUNGPT 1 FRIMPORI dtife dyhen ad-

Aehberedttb@ sABREtTeHrodt léQIlseasje@tdt@ iORMRLEt to EM@t such treatment for
nomencl ature used in t Af Ilcatlon i s based on

RS thj‘thearapeércrlbteé eRiiyepERqunGt wilbwwpteneplinggn the com-

pysi® mstak stahehgtnesadd, e s@teritﬁ@ﬁ@eﬁﬂ@ﬁ@ﬁ]ﬁate@ heBfand relative
clature. Chem cal structures shown herein

beaétﬂgéqf él@)e s&@,]eﬁb tl}eg]ogtergr\giefpgp Sh a@ngnsty@ﬁgn the judgment of the attending

medical or veterinary practitioner, and other factors.

The terms “those defined above” and “those defined herein” when referring to a variable
incorporates 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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open val ency appearing on a carbon, oxygen or nitrogen
atomin the structures herein in- dicates the presence

w@booa/okspor ogen at om Where a chiral center exi BEBEPWO&065526

structure but no 20 specific s{gereochemstry is shown
for the chiral center, both enantioners associ ated
t HTPA
r U rte&%hgm%%{ ai!s%z?ee %t%héé il;Jn ga%ar%] tlﬁgglt | ongych?gto% o;frt]l?e disease state not
tvedeefﬁlnpam e siljew rtlpm maetyd ehposefl o bypredisposed tetherlitehssistate, but does

‘FA)‘RQI ' 1/071,555 fil ed
}9'\/%8%)‘&18%&%5 (Siggya?% nco gr%gfrl%?%%#}%et? tjgl n 25 by
fléf eindrgeng tesiideasestad, ghl yrrestihe thd deeelopaieh atfdhe disfase ktate or its

P2 X2 receptors and are wuseful in the
ﬁrelalggﬁgto%é’ égxs and P2X213- nmedi at ed di seases and
tondidieong theThiesse state ni-e. tcaonn preoypodes op pedrangnt regression of the

Q gg{gg%r%fschﬁgglesgﬁgé sand P2X213 receptor nodul ators

?h%? achi eve hi ood | evel s of active ingredient

for nore efficient dosing reginens in the treatnent

dhe RPXS “tawﬂﬂingzmmtacthmi iaatl é‘obadﬁi@’a@@e.reférr@gip@onhaglical reaction
two o I g S g K e ttons to produce

QIO %V?%&Q Ldo@fts SHAR A1 &nhiRy ‘s

| nprove arma Okl netic properties par ent
o dipgehasd/of ﬂlerdanyedewbdlmtnétrﬂlsuldfbefa@prmiagcdl that)(hs reagtion which

B o Pl TP AATF R BRIy e gy o

éwtsomhmmnlos obtwé oragertawhichRier¢ mitetllyypHded, septhepymay be one or more
in(t)g‘qb dﬁltt&W!:h Qtre p?gcﬁj akp Enot@%ln%lx u@e %/H?c:ﬂ uqmgt%ﬁigs% Ble formation

O or et n cer

eﬁtbomdmnetdsarmiﬁ’ombbdcﬂuadlpmd%&tand R6 are hydrogen. In

certain enbodi nents of fornula I, R2 is hydrogen. 5 In
@fa'ﬂ @% E Ld EP{hEQJA@ {cauﬁ? s38¢qR4 &@beOMTMMo a
epen ent ogen ken I,

Bglstmm [@shtutat:%ogyterlhqﬂcﬁymm foh‘ghe@nek(@b@n o@U@A@ ﬁysfemaylb nomen-
OF b aer AR BEEN Prsul Rl fy e R UHTES. any
byar Gdpmay apraong oalalc@bby)n queromymtmgd:mabmyhe structures herein in-

|
H%‘c@g 3" n%sgn % f(ﬁ%la(_ljlﬁrﬁ}cf ggﬁ]?é {:FQ)R%%‘ gﬁ%te!r%é%%re{ﬁ g St ﬁ:ture but no
sciiglsgreogh&oisiry is sthydxndmyt,he Iqhdrdatblkt@vcyboth bkgaitwm¢ea§%©c1ated with
Pl%tcﬁ{r??s@ﬁlctu% are%la?nﬁgassé& { E f’il{lauﬁerm odi ments of

Xy and al o, al kyl sul fonyl,
heteroaryl or -C=C-Ra. In certa| n enbodi nents of
Aﬂrpmsrm and pekbéntiRds idedefehitkeeinaye insorplokated hereladwyrefgrence in their
QJ‘H(NHZ) R'. In certain enbodinents of fornula I,
eacﬁ Rd i ndependently is alkyl or alkoxy. In certain
enbodi nents of fornmula I, Wis hydrogen, R8 is R9, RO
UsS. PaieeOppRigatiem HoRbl/pgl,S%i fidgd o Magtlk 8% \2005 and incorporated herein

by reference, disclose highly effective modulators of the P2X; and P2Xy/3 receptors and are
useful in the treatment of P2X; and P2X,/5-mediated diseases and conditions. This inven-
tion provides prodrug compounds of these P2X5 and P2X,/; receptor modulators that
achieve higher blood levels of active ingredient for more efficient dosing regimens in the
treatment of P2X5 and P2X,/3 -mediated diseases. The prodrug compounds of the inven-
tion surprisingly exhibit improved pharmacokinetic properties over the parent com-

pounds.
In many embodiments of formula I, Xis -O- or -CH»-.

In many embodiments of formula I, D is absent.
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In certain enbodinents of formula I, R8 is hydrogen,
R7is RO, RO is -(C=O-Rd, and Rd is 20 al kyl or

w@bkdoangsool n certain enbodi ments of fornula |, RCERPR0RB065526

are RO, RO is -(C=O-Rd, and each Rd is |ndependently
al kyl or al koxy. In certain enbodi ments of fornula I,

y
LB RN B B0, 5 O o R S,
Ismhbdnﬁ@énnmﬁwRJ@wﬁéenﬁpmmslu#tﬁﬁmﬂﬂmyland Rd is
heteroaryl. Preferred heteroaryl in such enbodi nents

' VA S I,
gg%%%32|ny§&H%€¥FgFH¥?ﬂ?%g%g¥% yﬁﬂMﬁﬁ é%§1 or furanyl,
each of which maybe optionally substituted. WO
Wmmdlmseﬁﬁawl@wgmy dragn| n certain

enbodi nents of formula |, R~ and R8 are R9, RI is

il Ler@in é?gbocﬁﬂl@n%f B B RPBRY & %Mhdeplsﬂd&l%tlsahﬁro gen, alkyl,
enbodi ments of fornula |, R~ is _hydrogen RO

alkenﬁclha@ hdgalkyh gk ey hgdr0ﬁbt@l@@&%}/@%ylsglfpwlc@tftraarryl cyano, or
aments of formula I, R8 is hydrogen, R7 is RO, RO

is - =0)-Rd, and Rd is heterocyclyl. In certain

enbodi ments of formula I, Wand R8 are R9, R9 is

In( @t@n Rabodimgn st prerlla ER hed & owan@dpendqmﬂofes’ I irpgen, halo,

TR bIBRA sl ettt Ry Rl SRR ans o ks

and R6 are hydrogen In certain enbodi nents of fornmula
In ceXiain EmbodimEh-of faRinuls], & hyd R* bshpndgpyhdenitlydohalo, alkoxy,

r R5 a are hydr ogen,
Eﬂﬂgﬁ%hﬁhﬂﬁ@ﬁyégaﬁ ﬁ%é@ﬁ% HE%?FW scﬁ%drogen, al kyl ,
al kenyl , hal o, hal oal kyl, alkoxy, hydroxy, hal oal koxy,

Bl &Yﬂaﬁﬂérﬁ@é&ﬁn@nﬁ@f edraany I R’ @ysdlky an @R 1sGalo, &ylsﬂ-ﬁoﬂym heteroaryl
certain_enbodi nents of fmnmal Xis Oor-dﬂ-

iﬁrQﬁ@ﬂﬂg i sopropyl, iodo, ethynyl or cyclopropyl
R2, R5 and R6 are hydrogen R3 is hydrogen, hal o,
B 2t eIV EN tsF fdieH a1 %Béﬁ%%ndéﬁ%ﬁdgﬂly i$ a]ﬁ%?ll Slkoxy or

heteroaré al kyl sul fonyl’, cyano; or -C=C
rbodi ments of fmnmal Xis Oor-Gﬂ, R1
is ethyl, isopropyl, iodo, ethynyl or cycl opropyl,

RlserBm &Hﬁocﬁ@leﬁfs%f Wﬁfu@zgf-‘ BachA3' th@efMdENGAH alk?laelrcﬁlkoxy
al koxy, hydroxy or hal o- 20 alkoxy R4 i's ha

het er pary al k onyl, ;-cyano; C=¢ Ba

Ferceniay mﬁ?d; é@ég%ﬁ%b ﬁsehyéf%’@P RGiSRg K &0) R’ and R'is
kaTQMRBQ and Rd is al kyl, al koxy or -CH(NHQ) R'. In
ceHanweMmmnmnsoffmnmal Xis 0, Rl is

e e R e Y e PRl T ama i

R¥ylandis&yi s hydrogen and the

In certain embodiments of formula I, R’ and R® are R9, R’ is —(C:O)—Rd, and each R%is

independently alkyl or alkoxy.

In certain embodiments of formula I, R’ is hydrogen, R%is R9, R’ is —(C:O)—Rd, and R%is

heteroaryl.

In certain embodiments of formula I, R® is hydrogen, R’ is R9, R’ is —(C:O)—Rd, 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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other is RO, RO is -(C=O-Rd, and Rd is al kyl or

al koxy. 25 In certain enbodinents of fornmula I, Xis
W@200R225981 i sopropyl, iodo or ethynyl, R2, RS andr/BB2006/065526

are hydrogen, R3 is nethoxy, Rﬁ)ls |odo or -C=CH, R7

and R8 are RO, RO is -(C=0O-Rd,” and each Rd is

B r n i

PEERRTIAS hefh ol 1 KOt ! PR NP TR Rn € i
heteroaspdr ogen, R3 is nmethoxy, R4 is iodo or -C=CH, one
of R7 and R8 is hydrogen and the other is RO, RI is

o I X8 i Reter: I d d.
ﬁﬂ%“’é@?é%‘?"??@e@%q’ﬁé@%7 %“2@%3{4 hﬁ%%%gz%o% Debana gk and R%is
betetogyddylenbodi ments of formula I, Xis 0, Rl is
i sopropyl, R2, R5 and R6 are hydrogen, R3 is nethoxy,
ﬁf‘cértscuﬂ Qﬁigod?ﬁlengb%m{ﬂa P@@ di;‘(gg%nlzig7 ISRQ R°Ss (C 0)-R%, and R% is

C=O -Rd, and each Rd is independently al ky

b@k@&yﬂﬂheteroaryl or heterocyclyl. In certaln
enbodi nents of fornmula I, Xis 0, R2, R5 and R6 are
H}yé&ﬁﬁleé}nb(f@meﬁts@f Kdela B‘iﬂ Iaﬁd RS all'é"JIigoRblr —(‘CC‘(Q"R QA& eQh R is
R7 and R8 is hydrogen and the other is R9,
heteregycd®d, and Rd is al kyl, al koxy, heteroaryl or
het erocyclyl. In certain enbodinents of the invention,
Irh&rﬁﬁpérﬁﬁ:édlﬁ@ﬂﬁ%lﬂﬁgﬁlﬁiﬁX‘i@@ors—@ﬁ} frR'Gaéthyl, Rbpropyl, iodo, ethynyl
fornmula |1 NHR7 \ X N(11) R3 N-NHR$ R4 10
heickiPreRyl amR RS R’ aRAYAHEERS are as def i ned
herein. I n many enbodi ments of formula Il, Xis -0- or

F&d2tain érﬂb@(ﬁfntsﬁisr@)f ﬂfrrrﬁﬂ@h XeRiopsl @ﬂt SR1 1s é@h rs@prop!yln iodo, ethynyl
certain enbadients, of fornula |

PBfIBRAYL B o oandeR iimiydrageng 9@11 Bpalafb§| cach mfyeg%i@ntly is hydrogen,

gbio Qké’[ﬁmtlﬁloqhalﬁﬁlléylbﬁkbﬁpﬁg(ﬁﬁyﬂf halo@ft@x ralk@ismf 1; hele"}oaryl cyano,
In"certain enbodi nents of formul a I, and R4 each

phdégeRdent |y is hydrogen, alkyl, alkenyl, hal o,
hal oal kyl , al koxy, hydroxy, haloalkoxy, al kyl sul fonyl ,

it akf e
gf&f%lr nur%fi)odlﬁﬁéﬁ‘ﬁ%f f&gmla f"g@a}(s: ?‘?rn grl‘ipeﬁ{d elﬁ%t g;l ﬁ@ﬁ%?ﬁ Rfa3, ethynyl

pyeliclopeanyl, Rl B anddia%qyydrhm Bx}s hydegegad h(adpgyllkoxy, hydroxy or halo-
DELSL ALK 1 Al Sl e (PRl gertai

nents o or mil
i ndependently is halo al koxy, hydroxy hal oal koxy,
H Wﬂasuérﬁwmehstoé faaryd I,0¢ is OCrCRA:-, R'ris etbylt abpropyi, iodo, ethynyl

n%)y%pop H?/ b Soﬂf{ f %n(r%irllﬁmargh}/cgrp% ml/QI hald%(oog&g,&l% aﬁoxyﬁlydroxy or halo-

alkoxy, 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 R is alkyl, alkoxy or -CH(NH,)-R.

In certain embodiments of formula I, X is 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 formula I, X is O, R is isopropyl, iodo or ethynyl, R*, R’ and R
are hydrogen, R’ is methoxy, R*isiodo or -C=CH, R’ and R® are R9, R’ is —(C:O)—Rd, and
each RY 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.
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In certain enbodi nents of formula I, each Rd
i ndependently is al kyl, alkoxy or 25 -CH(NH2)-R'. WO

wQ 70226001 PCT/ EP2006/ 065526 -21 I n cert ai nPCT/EP2006/065526

enbodi nents of fornula I, eaﬁ%b Rd i ndependently is
al kyl or alkoxy. In certain e odi nents of fornula |1,

2 d [
H e P B G o By R pytroen
R@lslrﬁethgccj{ BYinod R HC=(RD, R Rﬁdll@ are(Kf—Rﬁ isRAC=@n®k’ Rahdieach R? is
5 alk cer enbodi.ments of fornula
Pretbeifisn sBvAE e bR ReRrERRIG " R, “and each Rd
i s independently al kyl or al ko% In certain
Bndzodimenbsdiokn fsof farbauld 1, X iXi0s RO, Rorand G2re layidogeh, Ris alkoxy, R*is

thyl, isopro 1 Q4dQ,. , et hynyl cycl oprapyl .
ﬁdpparg—éﬁb%ff %Je[ﬁtaggg?f iy eqapd tﬂ%)'éelbls%r% Cl lg" and R’
{s18t, Rkoxy, H2RP6 8PV rhet@sl@clyet hynyl  or cycl 0pr0py| and
Rsﬂglhd Rﬁyeach |gbdepend§ényt Iy§ is hydrogen al kyl ,

a hal o- .al ky , dr ox :
ﬂhcfegré}rkm (11151|6R‘S§|0§ l}}erla}ﬁﬂtfon htilte %éotyp%p@gg%&iﬁre gpore specifically of
fdemlda. I n certain enmbodi nents of formula I, Xis O
or -CH2-, Rl is ethyl, isopropyl, iodo, ethynyl or
cycl opropyl, R3 is hydrogen hal o, al koxy, hydroxy or

hal oal koxy, and R4 i haI 0, N*ré?t ero- 15 aryl,
al kyl sul fonyl, cyan - . In certain
enbodi nent s of forr Xi O or -CH2-, Rl is (I

et hyl, isopropyl N&%e cycl opropyl, R3 is
hydr ogen, hal o, BI ko { hydr'\bxy hal oal koxy, R4 is
hal o, heteroaryl, Rkyl sul fonyl, cyano; or -C=C Ra,
one of R7 and R8 is hydrogen and the other is R9, R9
iberein XK) RRR', R diR arsasadefipbd bereial koxy. 20 In
certain enbodi nents of formula Il, Xis 0, RL is

f i IS th | :
Ir?%@ﬁ?%hodlﬁq% dt foﬁﬁ%gyg( r%%i 86IIS Cﬁfﬁy dl;noég%%e‘tﬁma(ﬁgu%lﬁeembodlments,

Stihdd-.is RO, RO is -(C=0-Rd, and Rd is al kyl or
al koxy. In certain enbodinents of fornmula Il, Xis O,

Rlcdrid SRPSAR¥%hs o?ﬁ)rhﬁllz{rﬁt ROX ¥th R%Ogﬁ)oﬂtyp qj&iolo Eth%réﬁ"ogéyclopropyl

one of R/ and R8 is hydr ogen and
Inssuch exbpdReientaR gmRy be sopiopyl, iodoxs egivkplky, het er oar |
or heterocyclyl. In certain enbodinents of fornula II,

R%ért%nhééﬁlﬁ&ﬁﬁl@nts%@ fdren UBPIT BgaﬂdSR‘Le(a@'rgde&hdeﬁ‘ﬂyilsIﬁgzdfo%en alkyl,

heteroaryl. In certain enbodi ments of fornmula
lgewdm;@nloaw alisoxg hydrgxy.daloalsery. afgyIsufapy Aeptergaryl, cyano; or
_r@g@_rﬁa.ar yl . WD 2007/ 025901 PCT/ EP2006/ 065526 -22

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

alkoxy, hydroxy, haloalkoxy, heteroaryl, alkylsulfonyl or -C=C-R".

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

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

In certain embodiments of formula II, R is alkoxy and R” is halo, alkylsulfonyl, heteroaryl

or -C=C-R?,

In certain embodiments of formula II, each R? independently is alkyl, alkoxy or
-CH(NHy)-R".
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In certain enbodi nents of fornmula I, R~ and R8 are
RO, RO is -(C=O-Rd, and each Rd is heteroaryl. In

weesvmroenbodi mrents of forrmula |1, R~ is hydrpgERP20R8065526

is RO, RO is -(CO-Rd, and Rd 15 heterocyclyl. 5 In

certain enbodi ments of formula™11, R8 is hydrogen, R7

. ‘ Co 0 i ‘
L5 i ke 5Pl By AR er R R br o

is -(C=O-Rd, and each Rd is heteroc¥gl%4.9!n certain ..
bEngso@imembedimigatsed igyounall, Bt ishidrogensdnts B Rarse(GEO)-R', and RV is

%ﬁ@“”hﬁﬂk I R NHR7 O 101 -- N (111) 3 N-NHR$ R R4
rein . R3, R4, R7 and R8 are as defined herein.
In certain enbodiments of formula Il1, Rl is ethyl

Insesstapsmbodimants osfarpna IoR” isprdregero iy fis R' Rniss((GRO)-R?, and R is
Qlian@rys R nmay be isopropyl, iodo or ethynyl.

Preferably, RL is isopropyl. In certain enbodi nents of

formula 111, R3 and R4 each, i ndependently is hydrogen,

b1 seytain cmbodimeaiagt formatla L. REAnsel ks R ARRORYS - K oRys and cach R’
or

Rah @kl aflyk¥ fkdfyony!l , heteroaryl, cyano;

-C=CRa. Ih céertain enbodiments of formula Ill, R3 and

R4 each independently is hydrogen, halo, , al koxy, )
Fyeerauyembdimanis ot jormua Br Kay Qror -GHinyand(R figeipyl. ssppropyl, iodo,
etlryityl BRcydidpregylt @i n embodi ments of fornula I, R3 and

R4” each 1 ndependently is halo, al koxy, 20 hydroxy,

hal oal kox ,‘algélsulfonyl heteroarﬁl of -C=C-Ra. In,
Berar@imerabosanchimd foraruld Br i @ of riTlrE jssthyylkiepyorpdodo, ethynyl

Hcylchphdiyp an @Rk yil BRit éa@]ﬂi’ﬂdep&lﬁieﬁﬂ?ﬁ, o %ﬁ, allisT GliRAy1, hflo, halo-
certain enbodiments of formula ITl, "'each Rd
plisdepkordie hydrxy, dakgrlkpky, aflylsulfgn drheteramyNegnoror -C26-Rn

certain enbodi ments of fornula Ill, each Rd

indeRandantdineh & Rkl Pl Rik@xy -cMQ, ROREHAZ 1, iodo, ethynyl

ST RANGER 065526 - 23 In’ Aartatn gﬁbod?n@%’s%o?’ 1000, SRy

pioevelopsonylIR” iskrydso gepelh g eatkoxgahydsopor hrbpajlkoxy (agddy -iRgrlo, hetero-
i | k rr alkgxy. In certain enbodi nents of

%3?%%95“??ﬁﬁ%§&?’§fh§ér?§en, R7is RO, RO is

-(CO-Rd, and Rd is

In certain embodiments of formula II, X is O or -CH,-, R is ethyl, isopropyl, iodo, ethynyl

or cyclopropyl, R® is hydrogen, halo, alkoxy, hydroxy or haloalkoxy, 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 R% is alkyl or alkoxy.

In certain embodiments of formula II, X is O, R is isopropyl, iodo or ethynyl, R® is meth-
oxy, 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 formula II, X is O, R is isopropyl, R? is methoxy, R* is iodo or
-C=CH, one of R’ and R®is hydrogen and the other is R9, R’ is —(C:O)—Rd, and R%is alkyl,
alkoxy, heteroaryl or heterocyclyl.

In certain embodiments of formula II, R’ is hydrogen, R%is R9, R’ is —(C:O)—Rd, and R%is

heteroaryl.

In certain embodiments of formula II, R%is hydrogen, R’ is R9, R’ is —(C:O)—Rd, and R%is

heteroaryl.
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al kyl or alkoxy. 5 In certain enbodinents of fornula
11, Wand R8 are R9, each RO is -(C=0-Rd, and each

waebors2sondependent |y al Kyl or al koxy. In cert aP@I/EP2006/065526

embodi ments of fornula I, Rl,4s ethyl, isopropyl,
i odo, ethynyl or cyclopropyl @hd R3 and R4 each

Lﬂ“%g%ﬁﬁ&ﬁ?& ht% OIHCQ £l RBAM ' ar Ek %3{4 J(Ch@) R and each R%is

oxy, roky,
h¢tk13ola$dll fonyl, heter oar yl, cyano, or C—C- Ra. 10 In
certain embodi ments of forrruIaIII Rl is ethyl
QR PAhbodiAERes of FIHWA 11 7‘§¥1Jh%£ RSl dR
Ly%?ggen ?1 lfh 58 ony, %%rl 3 Erﬁgi\}oa koxi/s, and R4 a is

h@ﬂﬁﬁ%&ﬂ-heteroaryl al kyl - sul fonyl, cyano, or

~C=C-Ra. In certain embodiments of formila 11, RLis

B O¥ain dRORRRN s of T&gﬁrla ﬁt RYR Yl!ydl%?erpw |1soﬂ?9r RP¥I- (C 653 R Sand R%is
hydr ogen, hal o, al koxy, hydroxy of hal oal koxy, R4 is
hetbocyddt eroaryl, al kyl sul fonyl, 15 cyano, or

-C=CRa, one of R7 and R8 is hydrogen and the other is
ReerZh dibodifrefsdRebrnfgn, BdaﬂdsRsae{rgRP BOlis RLKO§RY, MH each R is
certain enbodi ments of formula Rl is isopropyl,
hgaecyitylet hynyl , R3 is met hoxy, R4 is iodo or -C=CH,

one of R7 and R8 is hydrogen and the other is RO, R9
IrScerfafer&hbdmeRiGhe & pSurfs Y theQh vedkibR%Ye of38rrhilla 111

certain enbodi nents of forrmula Ill, Rl is isopropyl,

R3 is nmethoxy, R4 is |odo or C;CH one of R7 and R8

i s hydrogen and the Bt her RO is -(CO-Rd, and

Rd is heteroaryl. CQDtaI enbodl ments of fornul a
oxy, R4 is iodo or (TIT)

11, RL is isoprop
sh (’)\%@@ and the other is

-C=CH, one of R7
R9, RO is -(C=0 BRd,Tand Rd heterocyclyl. In
certain enbodi nents Bf formnul a I1l, R7 is hydrogen, R8
is RO, R9|s- O)Rd and Rd is heteroaryl. In
vherteai R, BAROOR hemtt R’ «wé af defimad &etel., R8 is hydrogen, R7
is RO, ROis -(CO-Rd, and Rd is heteroaryl WO

R T MR N —

In( GcerRddinaends Bachy Relispproplik icglogareyynyl. rPreferabdy, R’ is isopropyl.
enbodi nent s of formula Ill, R~ is hydrogen, R8 is R9,

ﬁﬁgn%e'r%m ér%? é)? %Fﬁq’a j}If,,RS gg&l %c%g)hgé engferkgr i§ ﬁ{mﬁgé&l alkyl,
Ryenyd, ha(cch@mlﬂ%dl,, alaody, Redriosy, hh@taéqowwﬂiwlfomﬂ lwefrrpanyh Cyano; or

hodj.ments of formula I, Wand R8 are RO, RIO is
- -0 *-Rd, and each Rd is

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

alkoxy, hydroxy, haloalkoxy, heteroaryl, alkylsulfonyl or -C=C-R".

In certain embodiments of formula IIT, R® and R* each independently is halo, alkoxy,

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

In certain embodiments of formula IIT, R’ is alkoxy and R” is halo, alkylsulfonyl, heteroaryl

or -C=C-R?,

In certain embodiments of formula IIT, each R? independently is alkyl, alkoxy or
-CH(NHy)-R".

In certain embodiments of formula III, each R independently is alkyl or alkoxy.
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het erocyclyl. In certain enbodi nents of the invention
t he subj ect conpounds are of formula IV H3C CH3 NHR7

waooor/o2sod (1V) R3 N-NHR$ R4 wherein R3, R4, RIT/BPIVOGB5526

are as defined herein. In certg4n enbodi nents of
formula IV, R3 and R4 each i ndépendently is hydrogen,

ﬂ'l %@éa q(%rgi)/%&ﬁ%{}tslogﬂ &(ﬁl‘%ﬁi Qﬁ 14(13/ dro Inkﬁa% R’ I'qug o(@L"O) R, and R% is

roaryl, cyano;
algd@rrEkoxg5 I n certain enbodi nents of fornula IV, R3
and R4 each independently i s hydrogen, halo, alkoxy,

W&Eﬁﬁyemﬂ@dlfﬁ%h&@ﬂfor i qaLYH dr?éebyksﬂ I WL (%%)r—]léd, and R%is

In certain e |nents 0 ormula 1V,
Nkﬁéa@ﬁbwmdependently |s hal o, al koxy, hydroxy,
hal oal koxy, al kyl sul fonyl heteroaryl or -C=C-Ra. In

Eﬁé&ﬁiﬂqerﬁﬂmgﬂeﬁﬁ%tf%rﬁfuﬂ faf, R84 kvare@ LRI R lfé)_éibﬁgﬁ —q}dﬁélhd each

I's hal o, alkylsulfonyl, heteroaryl 20 or -
Bzﬁﬂ@¢%m@ﬁﬁ®%@ﬁ%h@%a Xyformula 1V, R3 is nethoxy and

R4 is iodo In certain enbodi nents of fornmula |V, each

Bﬁc&ﬁ%&ﬁﬂ&ﬁﬂl‘éh% o'f %rﬁhﬂé/ 1, 1@'1_‘}(&?{% 1@5proR%%@thﬁyl ot &clopropyl

cert;un odi nents of formula

bR pati reacly indspendeyily srhydraessyalkyhplingly hop sodaalkyl, alkoxy,

PR SRR MR LB SIG P HSTREG TR 0 a1

al kyl or al koxy In certaln enbodi ments of fornula
[nger@Ri ¢r3b¢tym|eot§exﬁ formimla B, R G=hylRdoprapy., Rdoi ethyiykgt cyclopropyl,

Ry R o o SERA PR TRARMIER, o PR LA h iy M

allfoplyl, oyanal &oX32C-Rh certai n enbodi ments of fornula IV,
R3 is hydrogen hal o, al koxy, hydroxy or hal oal k- oxy,
sul f on

R4 r al ., .cyano, ,or
el oot B IERBOHL o XS B Rt gty Pectopropy
Ry #hegdergen talg alkakk cmygh;oxga yehasylkoxy, Ralsdaldk hetéfbaopyalkyRédilfonyl,
is halo ;roar al kyl sul f onyl yano, . at, - £=C
BREO G LG oRBol & b BHrORHIATHEE Bie s F sRr. ()R, and
RSis-alkGFS) alkky. and each Rd i ndependently is al kyl or
al koxy. In certaln enbodi ments of fornula 1V, R3 |s

met hoxy, R4 .is iod O=Chl. one of R7 and, Ra
hyer B BotimeRls o6 aatls UL is RePTPRYL. loae oy siimyal is methoxy, R

£36db B d=tdeRreRIERT hyd Rsls"lily!ﬁ()lgen and the other is R’, R? is -(C=0)-R%, and
RY is alkyl or alkoxy.

In certain embodiments of formula IIT, R' is isopropyl, R’ is methoxy, R* is iodo or
-C=CH, one of R’ and R®is hydrogen and the other is R9, R’ is —(C:O)—Rd, and R%is

heteroaryl.

In certain embodiments of formula IIT, R' is isopropyl, R’ is methoxy, R* is iodo or
-C=CH, one of R’ and R®is hydrogen and the other is R9, R’ is —(C:O)—Rd, and R%is
heterocyclyl.

In certain embodiments of formula III, R is hydrogen, R%is R9, R’ is —(C:O)—Rd, and R%is

heteroaryl.

In certain embodiments of formula III, R%is hydrogen, R’ is R9, R’ is —(C:O)—Rd, and R%is

heteroaryl.
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al koxy, heteroaryl or heterocyclyl. 15 In certain
enbodi nents of formula IV, R7 is hydrogen, R8 is R9,

WaRN0782590C=0) - Rd, and Rd is heteroaryl. |n cePCHEP2006/065526

enbodi ments of formil a IV, R8 % hydrogen, R7 is R9,
ROis -(CO-Rd, and Rd is eroaryl. In certain

ARe; i

AR TERh i 9 e s, i% A AR Bris =GR Jng cach R s
ketbodivient s of formula 1V, R7 is hydrogen, R8 is R9,
RO is -(CO-Rd, and Rd is heterocyclyl. In certain
R0 I UL M g
i IQHT%HB&; %{s%g%hﬁléé i‘ﬁ RI?E%Se l%}éirrg%e F ﬁ@% n(%% R, and R% is
beterogydylenbodi nent s of fornula 1V, R? and R8 are RO,
RO is -(CO-Rd, and each Rd is heterocyclyl. The
I é}ﬂb@dlﬁl‘énﬁro@‘fdrﬁﬁﬁa ALIRGRlentiR! AR RGOIRAUNRS and R s

formul a as a prodrug for a& compound of fornula V
m@@mlozsgol PCT/ EP2006/ 065526 -26 R NH 2 R2 X N
(VM) RBRC5R6 NWNNH2 4 D wherein D, X, Rl, R2, R3,
Rcerf@m &Hﬁocﬁ@leﬁfseof gsinfled ned aH@'Ré'aﬂa R% R@mﬂﬁéh@ﬂR and each R% is
conprising ad- ministering to a subject in need
heterospilylan ef fective anount of a conpound of fornul a
. Were any of Rl, R2, R3, R4, R5, R6, R7, R8, Ra,
Recerfafh efBbodiRentsRt theqilwerﬂ?fon Rie tubj@t koth @Jnd?s@ﬂi & fBEmwla IV
an al kyl noiety, such alkyl is prefera%ly | ower al kyl,
i.e. C-Coalkyl, and nore preferably G- C4alkyl. In
enbodi ments of t KECipxte t i onMiere Rd is heterocyclyl,
preferred heterocycl |8clude t et rahydr opyranyl ,
pi peridinyl, piperaZiyy ol i nyl, pyrrolidinyl (IV)
and tetrahydro- fu of whi ch may be
optional | y subst Rt'ut¢d. Parr«cuhawfy preferred
heterocyclyl 10 inclgde tetrahydropyran-4-yl,
1- met hyl - pi peri di n-4-yl, norpholin-4-yl,
R/}{Efeg'l qu Rm,.'lg'a}ﬁhc}j{ apeya{srdghhéH Rerdiny!

roxypi peri 1-yl

4- (N N-di et hyl ) - plper|d|n ,1-acetyl -
by@qr‘@m gpbpc@mypts &rﬂgﬁz},H\{ d}% @pé@ gacgrq independently is hydrogen, alkyl,

41880 Ml RLBSIKPEZ hiRoxy, ¥ldrodP G alafioRY, %ﬂyﬁhﬁ@ﬁﬂll%é?eréaﬁg/l cyano; or

I'n embodi'ments” of thHe fnvention where
Het@Rdaryl, preferred heteroaryl |nclude pyrl-

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, heteroaryl

or -C=C-R".
In certain embodiments of formula IV, R’ is methoxy and R is iodo

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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di nyl, pyrimdinyl, pyrazinyl, pyridazinyl, pyrrolyl,
i m dazolyl, thienyl or furanyl, each of 15 which may

weooaprioonal | y substituted. Particul arly pref ePCBEP2006/065526

heteroaryl include pyridin-2-_yi, pyridin-3-yl,
pyridin-4-yl, pyrazin-2-yl, 5-Tethyl-pyrazin-2-yl,
hyl ol l;

BY TP o F RS AR R COOPRC s it o
@kOEh IS heteroaryl such heteroaryl is preferably
thienyl, furanyl, inidazolyl pyrazolyl, pyrrolyl,

&4 Qi béJi%ﬁ&'o\fanM W i Ydeh Uf”ﬂ @%acﬁf' Tkyl
g[? V\ﬁli cim e optcl’rona i[\s suﬁg{s}{dlP mé SI énds(L)J)cﬁ ¢ atyror
ékb@@inents R4 and Ra may be heteroaryl sel ected from
thi enyl, furanyl, imdazolyl, pyrazolyl, pyrrolyl,
ezl émg(gdlmtems%% Qlr¥lyla ?\aqﬂ ARRE kaal(t¥O§ lﬁysﬁﬂ(f éét:ﬁﬂ is indepen-
I'n other of such enbodinents, R4 and Ra
pentbradad 91 alsetyect ed fronlthlenyl |n1dazolyl and
oxazol yl, each optionally substltuted The invention
B &Ptallf é}ﬂb&lﬁ&eﬁ”f%to@@cqﬁlﬁé)fv W%aﬁyd?&geﬁ H'zil@ eﬁéﬁyﬁlﬁ%ﬁf& haloalk-
by a P2X3 receptor 25 antagoni st, X213 r écept or
axt agdRi isthalcohetorstahyl, atﬂtbésunhfenwoelyaoomjr CsCﬁ@
adm nistering to a subject in need thereof an

ﬁ{]ée?ﬁh{]%léms_loz%or ugzg ‘?2 g? 2& >2g1fro %‘ﬂyh 2 Alka xﬁ‘lﬂﬁi‘?mgyl dr haloalk-

dxys Rés;dlam haﬂermylyalkylaﬂﬁongﬂl s;emseor CEC-RY, bee of R%ztrﬁmle ashydrogen

B R SR T R RS oL R ddh R MGl ollaBh Aoy

capa(:| ty; frequent m cturition; ur ge i nconti nence;

ﬁi Eeetash Ghbédigentsion BsteRila DV aﬁd@mdmsma MR'@8iotb ¥ LCH, one of R and
beni gn prostatic hyper;rgph rogtatjtis detrusor

Yo B )
Bowhoizgn an P aERs 008 » Ga8596-0) 2%, Hykrark B mspendently i alkyl,

Mkbﬂ@hywﬁﬁﬁﬂ%@ﬁaﬁnmﬂgﬁtUfla urinary urgency;
overactive bl adder; pelvic hypersensitivity;

rethritis;  prost titits el.vic I n_syndr ae; ,
b ereitin waboqimen Byl frnula TR if hydspgear Raot diider(C=0)-R', and R'is
H&g@ﬁg@n5|t|V|ty The di sease associated with pain may

inflamma- tory pain; surgical pain; visceral pain;

e%t{?‘%l Bb R B o 0P i SranR e ROt i BT 2R and R i

h&btoapil, neuritis; neural gi as; poisoning; ischemc
injury; interstitial cystitis; cancer pain; viral,

PRGRY: i SR s g B Riob R R B BB and cacn s

stadape. The di sease may be a respiratory disorder
such as chronic obstructive pul nonary di sorder (COPD),

Bt e iRl o P RTATT v M4 TSk o By bR ama R i

heteloayaigt ory Bowel Di sease (IBD), biliary colic and
other biliary disorders, renal colic, diarrhea-

B d h G,
BB e osP Bk STIRREI Ve &l e "W e Th g C=0)-R", and R
he&tihogdylof the invention are shown in Table 1. TABLE
1 # Name (AutononT M (C) / MH

In certain embodiments of formula IV, R’ and R® are R9, R’ is —(C:O)—Rd, 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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1 2- Amno-N [4- amino- 5- (5-i0
do- 2-i sopropyl - 4- net hoxy- phen - 500

W@00yARspni m di n-2-yl] -3-net hyl -butyranm de 2 NeCT/RP2006/065526

Am no- 5- (5-io0 do-2-isopropylsA- methoxy-phenoxy)
Am no- 5- (5-io0 do-2- Jsopro -4- et hoxy- phenoxy)
-pyri- 485 midin;2- 2hyl - but yram de 4
» -1 0odo-2- isopropyl -4-

met hoxy- phen- 485 |n1 din-2-yl] -amde 5 (V)
Pentanoic acid 3 R
pent anoyl am no- pyri mdin-2-yl] -am de 6
NilLrngB %ﬁ%oﬁaﬁgnﬁp BQE%CLB‘;A' ‘E; Hgfi?/eg h?e?rﬁ’%f{g frléf‘;fh(o%i_crorgltpl?%in gad-
N-[ 5- (5-1 0do- 2-i sopr opyl - 4- met hoxy- phenoxy) - 4-1 sobut yr

- 541 1 0= Py 4 M dinN:72-y s sobut yr anjde 8, N\ )
g 20 ASRPH B T2 OB BTRES Bobhat o contain
g— 4lButyryIan1no 5- (5-i 0do- 2-i sopropyl - 4- met hoxy- phen

541 pyrimdin-2-yl] -butyram de WO 2007/ 025901

Irﬁemb)«iihm?:ﬂtsﬁ ﬂ{e(lpyérrtﬁ)nmﬂ‘tdn@ﬁ/ts pleenaxylyl, ppferied Hetérocyclyl include

E¥ gl, oQgﬂyran1 ﬂ | d
ngm %83%8 YORRGI A nBPELACEY]: SspBolin pyHsy il gt gy dro-

r

PebRb e TioasPony L - mebHenig e S e o approldin 2-y,
1437r3011cﬂn ML @ay@@mpa&hﬁi lej‘zlhéy-l(NQSIdﬁﬁeth@)Miperldm 1- yl 1- acetyl—
(5-i10 do-2-isopropyl - 4 met hoxy- phenoxy) -pyri -
IrBé&n Bo diSen tkGf thd 1dV¢‘n-ti3nwl/Here RAB eﬁe&maj’lﬁ ﬂl&ferred heteroaryl include pyri-
azheham;dﬁ: dipiohally s-‘hbstA[Iteﬂo -Paﬁtcu(a5}yl pi)efd@e&hetsmfaf}(b mdlud@-pyrldm 2-

enoxy) .- cotlna

X'EE pﬁgcf( %(—é YLApaT —453H [(}%3.%1 é gqegafbpg%x?# %—y pyrldazm 4- y? imid-

-pyri- 501 mdin-2-yl]-succinamc acid 3 N [4-
Pent anoi ¢ aci d [ B
6
[ 5- (5-i odo-2-isopropyl - 4- Fretl oxy 6henoxy) 4- 569
manibiefily to bsiibjecam sted thereof an effective amount of a compound of formula L.
apylkil-mdiétly, suthdikyt R pydf¢rablyud werailityllg.e9C,-Coalkyl, and more preferably C;-
PCT/ EP2006/ 065526 -28 10 N [ 4- Ami no- 5-
fur5p{l55 eagthenwiiyh nybie i tlomal§-sybdtitad b Baiticuady @redérbad heterocyclyl
4- Acet I | -4-
Dl 2o BBy 3] ARl BBCEA N S| A0 KAHar Buridin-4-y1
S-
6&?&1_’ BWéW&)(%}?L é}gﬁmy y]b\éldilll?é]g 8%@9%1&%”@% }1]16n_y1 or furanyl, each of
mell-Hoplyt- phﬁr;d»py])azo]py fyl andSfdban-2-yl.

In embodiments where R* is heteroaryl or R* is heteroaryl, such 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 selected from thienyl, imidazolyl and oxazolyl, each optionally substituted.

The invention also provides methods for treating a disease mediated by a P2X;s receptor
antagonist, a P2Xy3 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; detrusor
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m di n-4-yl] -benzamde 18 N- [4- Amino- 5- (5-io0
do- 2-i sopropyl -4- net hoxy-phenoxy) -pyri- 585
wore@22eyl ] -2, 2-di net hyl - propi onam de 19 N PAF/EP2006/065526
Am no- 5- (5-i0 do-2-isopropyls4- nethoxy-phenoxy)
-pyri- 213.0-213.9C mdin- 2-yﬁ1 - benzam de 20

5@ g&g%ﬁrfg%%b@%eh%g ﬁg%t%lé,gﬁggﬁ% Hl%éngf; overactive bladder; pelvic
hytehssryitipihe posthitip prosatditsn pelvig fain syidien@ prostatodynia; cystitis; or
@cﬁﬁﬁé@ S%ﬁl ad F}J?%X‘}Shﬁ“@ggg géﬁ%@%sgglateﬁ ‘with pain may be: inflamma-

reey horysupdier prin; visgarilmpiadi; dedtalpdin;-peiemeiesti22l pain; central pain; pain

g@%@f@%g% %&ﬁﬂ&%éﬁ&%i@%@%h& nd6l 91]1[& Ml@lg neuralgias; poisoning;
pelogyik infurye tttoxtytigd npsioixycpagey pam; diral - Pargdific erdmcteialZidfection; post-
E?%Et{?% i!é;g&%{ @gﬂle%s%%cqﬁé&) AL Te 8 1 bgwgl%yr?dpoﬂl% The disease may be a
prspipatbryddismert ¢rosuchpls ehl@mjc_) Gl:mynttmedl:umndn yriy disoadar q€OPD), asthma, or
E%) cﬁl%sgga‘g,i S gt)l%/lkjte t_u?ag Iégl)[cﬁs'orf’il&] A& as5frritable Bowel Syndrome (IBS),
hﬁlahnmytoph&]m leepgcr(i[]iilD)j ibritay gdlic andwilthe bAkury disorders, renal colic,

E}éfr:hgé Hg?%na%%'ilgg)éﬁn a so%%é%i \[vi%h A %s?e%swg

nmet hoxy- phenoxy) -pyrimdin-4-yl] -amde 26 N [4-

Repmsgentadive Compountly-iR ac@oianep pith4he methods pf thisemeryipn are shown in
9[%4 Lij- 506 mdin-2-yl] -isonicotinam de 27

:F r ahydr o- pyran-4-carboxylic acid [2-am no-

5- (5-i0do-2-iso- 140-145C

DABBEIL- 4- met hoxy- phenoxy) - pyrini din-4-yl] -ani de WO

2007/ 025901 PCT/ EP2006/ 065526 -29 28 [4- Am no- 5-

Sf"l\% #é%ué&{tsﬁilwyl —4=fret ||U)\y pllcll U)\y) = pyi'l fri—ch '\'ll_VIp (OC)/

5- scarbamc acid isobutyl ester 29
[41 Ani no- 5- (5 |o do- 2 |sopropyl 4- et hoxy- phenllt]

pYHi 75 -l s -
12- %yérln N NU[4 rﬁglgég\ 103ie %6”1% Y gzr?ﬁleloﬁy P: I]boxy |5(2:0
aci dxf)4p§arrnmlm B }(1531rwby123utgrapnahqoyl 4 204 9-206. pC

R R Sy B S PR T s o . |
5- ﬁaldmdb—yﬁ SuSﬂﬂarﬁﬁ&ad

BrOpyv 1| R

i fdem it SaCSCIQﬁBz}’xwﬁl’epzl 4—&*%1&“%6118@@%5 i b5

do 311&310@!3/12] pfyhret}fﬂibutyramlde

O

=i 485
do- 2>xy)spﬁ[r@myd 2- }5]95m1de
%-_nrpf hoxv- nhpnm(\/\ -pvrimdin-2-vi1l -amde
Pentandicacid [5-(5%i0d0-2-isopropyl-4-methoxy-phenoxy)-4- 569

pentanoylamino-pyrimidin-2-yl]-amide

6 | N-[5-(5-Iodo-2-isopropyl-4-methoxy-phenoxy)-4-(3-methyl- 569
butyrylamino)-pyrimidin-2-yl]-3-methyl-butyramide

7 | N-[5-(5-Iodo-2-isopropyl-4-methoxy-phenoxy)-4-isobutyryl- 541

amino-pyrimidin-2-yl]-isobutyramide

8 | N-[4-Amino-5-(5-i0do-2-isopropyl-4-methoxy-phenoxy)-pyri- 471
midin-2-yl]-butyramide

9 | N-[4-Butyrylamino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)- | 541

pyrimidin-2-yl]-butyramide




34
5-

W@e@pysodt met hoxy- phenoxy) - pyri m di n- 4-yl ]

1- Met hyl - pi peri di ne-4-carboxylic acid [2-am no-

(5-iodo-2-iso- 526

- anPdr/BP2006/065526

1- Met hyl - pi peri di ne- 4-car boxylbé: acid [4-am no-

5- (5- |odo 2- |so- 526

N A S AR L IO e U
-2 mdmrbpﬂhsebutﬁimldmet hoxy phenoxy) pyr| m d| n-2tyl]
gl tl%:ny&arBor(l)y‘fa 3;5 TP AT TRy A R oo AN L
pr0;pw:no@cy)r\pyhmx&nghglmm)aﬁwmldmtﬂym&ryI] -am de 38
Py na rhovvl i e gm no [ (5 1 ndn
ehpR TR i e 18#%%&%&?‘%%1 B ST I m3
-amzqe] a&bﬁhnc[aétdemymaerS (5 |o do- 2- |sopropyl -
nefthoxv-pnhengxvy) -nuri. 155.15 mdin-2_.v|1]

3 P?E%s\ﬁg}yla@é%%<§é°%2m§°r{r99ﬂmamsp e%%yehyn 18%-

is

m-d

opsrﬂmydm@m@labaxm@henoxy) -p yri- 163. O 164. 3Q

vlil -butvram [4- Am no-

16

1
1

ian

Hb Apyihes- @s@ﬂ?@p&?‘?m@l’ﬁlﬁ‘% HEF)E%P’%XH&WBRW DYy |
9Qdih7d yli Geetahdden- 2-yI ] -butyram de 42 N [2- A

(5- et h\/n\/l 2- | Sopr nn\/l 4- et hm(\/ nhpnm(\/\ -p

192.0-194.1°C
m !’10-

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

rl -

3 | O 1bAnHr0-Snidaithyyl2r ponRrgp - ety Rhsae D A ide ?4335-1-206-8°C

N | nfhdinAPOyl) Oxcefamidd- et hynyl - 2-

iLsopropyl -4- net hoxy- phenoxy) -p yri- 131.5-133. 5

He ditil S Apipo-S3(S3lodp reiseiorHut-presia gerhenory) -pyri- | 506

[ 21 (RdA-B2 Heﬂlgmhﬂaﬁ{lgpl onyl am no) - 5- (5- et hynyl - 2-i sopro

pyll - 4- 108 1-103. 7C _net hoxy- phenoxy) - pyri m di n- 4yl |

1 | X-t3-Aetipgi5- (Sriegp onispni@aylab methgxy=phsaPRO=pysi- 505

(51 %{ﬁﬂlnylyl]zbenkﬁﬁﬂ%‘)pyl 4- met hoxy- phenoxy) -p yrir 403

m di n-4-ylI'|" - benzam de WO 2007/ 025901

FCTN=PE 006N 0655218 do-2-Bopropd-Amdhexxrihes ogy) -pyri- 585

(51et:hynyl nZs b ~ 4= y- phenoxy) -pyri -

] 0y %gﬁ‘?tﬁ%ér\})?’[ﬁk@%am de 47

19 Néi—h%flAmihpﬁy(ﬁriokie Disopobxdrmeth ey thep8xy)anino- 5213.0-213.9°C

(51 Ny | 82. 3C

[ S()glg%y %en%ﬁgﬁiy phenoxy) -pyrimdin-4-yl] -am de 48

RO I_I’zjzpazmm%c&rbéxyh(: Eeld¢4{&mlﬂe—|53(6|smd@32hsdpropyl 4- 221-223°C

met h anax [ 5.9C mdin-2-yl]

2| (% )ﬁ¥° enog)ﬁ&%i‘ldg‘ce O [2- Amino- b-

? b P@raﬂmei)}cab@x}mpyhda[z amahdex(;S ipbenexyproppyd-i - 232-234°C

173 174. di n- 4- vyl .

2] PR R BV RO ko lABE S0 Acet ¢ acid
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23 | 5-Methyl-pyrazine-2-carboxylic acid [2-amino-5-(5-iodo-2-iso- 521
propyl-4-methoxy-phenoxy)-pyrimidin-4-yl]-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-i0do-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
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41 | N-[4-Amino-5-(5-ethynyl-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
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midin-2-yl]-2-hydroxy-2-methyl-propionamide

61 | N-[4-Amino-5-(5-i0do-2-isopropyl-4-methoxy-phenoxy)-pyri- 181.0-182.3°C
midin-2-yl]-2,2-dimethyl-butyramide

62 | N-[2-Amino-5-(5-i0do-2-isopropyl-4-methoxy-phenoxy)-pyri- 161.0-163.3°C
midin-4-yl]-2,2-dimethyl-butyramide

63 | N-[4-Amino-5-(5-i0do-2-isopropyl-4-methoxy-phenoxy)-pyri- 487
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g%'ng\la é&'gﬂnb 1€ %08%\-281"5?%%%)?1"4 ﬂéﬁlﬁékyé[%ﬁ ?fy%g rr;t ;r 1?@8_1700(:

and ntitim-24yt] €2- h}zcthoay es%talﬁldbhe synt het| c react| on

B R S T e A TP Gt b

usi n tional
li mpth@l tilcrnethbxj/ phathghpyldmsdlnﬂl yll—lammde

crvctally 249

150.0-152.5°C

i SERERTT ona
meampsqpyl- nahetﬂbmgpphmw: gyrlmohﬁMayi] amaded spect r al

151lnhl ess sne ctions

R TR AT iR T kA ST n@ io

220-222°C
dat a.

74! E‘Ffré@fﬂirﬂ@r@flrﬁ WB‘P’&V#%BFJ;‘}TE S i adi e nder

I NehictiddXYOsEROK S - Bl 5-alefus@hiRhta oplags Sk Byrahidn -Hea
te ﬁ atuyre range of from about -78C to about 15
Kﬂ’%]g%rabl y from about OC to about 125C, and

7

'a],]46— 147°C

ction
DC,
nost

68 UeARD]T wy@&%x@@&uﬁmxﬂm dyd-pd-a @RI E- (5 G6dB - qko-anD
era;lﬂ about 20C Schene A bel ow
.||@§qpr B GRE shenorat-Pemidiedadi-emidabl e to pre

&9t )92°C

par e

§@$%frhl@yd@@ﬂ@ﬁﬁ@§ar5@x;@f& aéera[mahﬁn&JS)(S\%%QH@oLl S
| eqvi ng1 roup and Rl, R2 R4 and Rd are as de
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Armethopy- shelyxy)-pyrmstiep-dl-RNi¢r ON 111 H
PR SGR VMM Fcd o e heid [ ST oS3 RIS
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72 | 2-Amino-3-methyl-pentanoic acid [2-amino-5-(5-iodo-2-iso- 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-1-carboxylic acid [4-amino-5-(5-iodo-2-

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

178.2-180.0°C

78 | 4-Dimethylamino-piperidine- 1-carboxylic acid [4-amino-5-(5-

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

179.0-181.6°C

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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In step 1 of Schenme A, phenol a undergoes an
O-al kyl ation by reaction with an acetonitrile reagent

wo eoofoeswryano et her conpound b. Conpound b i SPCTEP2006/065526

treated with Bredrick's reagegd
(t-butoxybi s(di met hyl am no) nethiane) in step 2 to form

Bhe Qhﬂ@‘gvft\f{%tﬁ’ﬂ (fsl%géenos‘)&ls?& %rep ﬂ‘é %tﬁlig?e%o‘ﬁﬁmﬁﬁﬁpge %rd(]jl?/ are either

reacte I ne-t I ne conpo
gvailalptp ﬁ@ndcanmhml srpidiegosshrae dddrichrChwintibal §ioarmr diamgepared by
%tgﬁl%dé kfagwﬁ) % tﬂoggsk@l%?QR e ﬂ't foll%(pla‘[k?&)reﬁé gg%/s%p%rtﬁ in references such
aseﬁgsemnafFleser eRefagmtsfod Oagunno?pymem, &V ity &gSorts: Ned/Nork,i1991,
Wﬁ él%?n\e/}(ri‘ﬁjt %g%y? Q?éjn%st foff Coar);%ln gompoundg%‘fs%vgra@c?fgw%tlghshers 1989,
¥bluordsded and Su;tpémncartalst ahdl@rg«mzc Bmcﬂmtsy%]eyt& SonerNé¢w Kerk, 1991,
SRIARIEi, 5 e o TS5 S AR gl rsome
fretiroeld by Whédhethe némpallrﬁism@ ke [&qsﬂ:nvmlvelrﬁomfan reagethtsifedi and various
Hlso%ﬂ'lcaﬁlg ds tg%hflzs tﬁ)étlc Yo PR S P I?:ana Be tnsagg ({) érhl tée suggested to one
Compotng™ g may* e pr edohi naft1y T 6 e p 5.
Alilfieelrinahé Mehyvm giederydd toohépdnlsddsulre oaytaibed prthpakpgdiciyon.
further acylation of nono- acylated conpound g or h.

t
gﬂe &Iglglcl)ll%a atg\'negés) %{ﬁ@r@gﬁnﬁﬁﬁgg hg S}%nlgét]b rea%tlog g&l&:ﬂlets can be iso-
takrdomghpuirthied 1fsiesngddelmrwlwe1rtmnekssettmqaéi ﬁclmdng Hitlet wited to,
tﬂtralt‘%t rc? gtﬁfﬁtlgnoctrlgs%alhzsglo}l hel IOl%f'lPO £ap msjl1u 4nd tF? ﬁfg :Srué:ﬁ m;terlals can be
dldraa:mmzng uging upm‘a:ndotﬁﬂl mdaﬁs, iR3uding pRésial eonamntcheidi spedral data.
herein. j#R R1 Step 1 R OHC Step 2 2 R 0 d R

R 3p%91g§% 8 Me G %ﬁﬁgﬁack&g\qﬁgﬁ%ﬁﬁ PR Rl §J¥%§nducted

R2ddN aStieqrt AnRsphere A athidsphériclprétekect i mcﬁomteﬁﬁ)enatmegh@ge of from

B P R P S 8ot o

pefdPaliliAan RRcap venieftlPat 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.

1
1 1 R

, R Step 1 , R Step 2 R3 O~ CN
R OH —  » R O_CN W j:
redrick's
R® a HOREN R® b Reagent R’ 4 Me N “NMe,
4 = s R £
R R
Step 3 O CN Step 4 Step 5
Anlllne Guanldlne )\ O
Rd
f
O 0
R’ NH, R NSRS R HNAR
2 2 2
R Oﬁj\l\ J(J)\ R O\(g)N\ R OﬁN o
RS N/ H Rd Rs N/ NH2 Y Rs N/)\NJLRd
4 , 4 ana/or
R* g R h R H

SCHEME A



RR N2 R HWRIRR R H\RdK NORI I NO RI |
NNRR3 NI'Il NHz RB1 I NNNRaHRaaH Rr S and/or
w0 2009@BME B WO 2007/ 025901 PCT/ EP2006/ 065526 PeBRP1006/065526
Step 1 of Schene B, benzal dehyglf_j is alkylated with

the Grignard reagent derived from

| i .
R L
ngﬂ'mt@ fare dyand'hiéet @]jnwmdrb_ di:mp@lgeﬂb isrtherhireated wph rmcgdrick's

%ang{) Qut%gyblﬁﬁﬁlq%ﬁ%lggubﬁg}e% S?G%L%% f‘%grgg)rlgdgrﬁgtg%mmo com-
RS c. Nmrﬁpdmmpmmﬁldlmt@dteb &mdlsdndei’eyd affoal taie @niline compound d.
onmer ¢ v able or ar
COTHRN Gh b P eSS n RGE 20 ERM ety B FBRRAGRphopoxy di-
aaimo pynistidmees Co&‘tnpmﬂiﬂ&kﬁﬁht@i ﬂehtyébeed whhiabyl&m gaaagem @ afford
gr oxazol i. ne, nﬁ used to al 09\31 i nt rlo uct on h
PR EY T £ iTBYEF #’tVY Q“ 15 “BORo U etyioran yla Ty gegprdance wit
wheiigventibe. Resdeadf mbepd) @de ah Scidehldpidetoe @Hﬁ;ﬂ a&1@ hali@Y afl@nhydride,
thefree algneg%ﬁé grou 10 In step 2, al pha-hydroxy
Wq O BRICRPERINE Frenee d e sfan Sep 5, di-
pdtnd ilfayBeSBrded. aW@lblre%tnlﬁdThH?E BNV TR BGlzb@RT is used
pmoni a wi th Ketone conmpound m
arrﬁ Rowrhuﬁﬁy&r‘h@ PieB G HeP OB 6%80‘#1“(1 g ﬁla§tbé prefopygantly formed in
9(@1{ BORYE A AYP, ey CMRRMAE i rdybe PrEARGES), fuBth@ acylation of mono-
met hyl ene group to provide benzyl am nopyri di ne
aoissLeranReuNdre ethe gnertain embeoideraento poropouivls caffasd negd not be
nd
EQH%%%E gl%frg%étg)?gﬁe Jﬁ%’%?glg egQIl?ﬁrgalu \%ﬁ %TEQH%Q réactibh 864!
nmet hanesul fonyl benzylpyrimdine p is treat ed with

aehenisi below diuspnige anqther’ pethriisesederBrfsable supreansg specific
RS RY bR S TG @?%Eﬁleﬁyﬂisalgﬂ\ﬂ{ ofp addR!, &AW QA R* are as
benzyl pyri m di ne I's then subject to acyl’ation in

defmgd heregn.af f or d m)no and/ or di-acyl ated conpounds r,

s and/or t. As noted above, use of two or nore

eqw al ents of reagent fhnoﬁt ep 5 may provide cl
ated c lLf‘Béund |§g. ille dnly &é®icngke 20

e%] ent of c¢eagent s DY esenge of 3

oTe pn e prgdogrFnanty~Jqnnoacygateg comgingye

r. Ndgrer.ous vhr,L ations @n tihe above procedurg
possi bl é andk wN sMruggest themsel ves to those skill ed
in the art upon review of this disclosure. Specific

details for pFlyod@cm:mg2 conpounds of t ke |nv'rh1| on are

the treatR RN # dems ange of Rgen Torurinafe

di seases, congfitTons and di sorders, ifclading urinary
tract di sease states associated with bl adder outl et
obstruction gnd uripary incontinenge congitions_such

asstep5 g2 Step6 R Sy Step 7
I \JN\ N L T
Oxidation _ 3 3 P>
R’ N” s0, R f NTNH, g
R CH R a f
P 3 N
0 O
Al s
R H, R HNOSRS R HNR
R & R2 R x>
| )N\ 0 | SN | )N\ 0O
R® Nig HJLR" R N/)\NHZ R N HJLRd
4 ) 4
r R" s and/or =

SCHEME B
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reduced bl adder capacity, frequency of mcturition,
urge incontinence, stress incontinence, bladder

whypenewacti vity, benign prostatic hypertrophyP¢(BEPHD6/065526

prostatitis, detrusor hyper 39319flexia, urinary
frequency, nocturia, urinary urgency, overactive

ﬂl §tg ?rof tga}%h}/el B blanﬁ?({ehg&eﬁfw h&glgieh%lth%gtd?%%@rﬁﬁ%e?t derived from

pros rome, prost
éyhIqr©153LodaridrnBﬂmybulfmybzpynmbdhadﬂ er hhcypdppmmidlimwﬁot[ypvide an

Ha %tagr%&y %? %Léﬂ?mld?neqt %%etlodo% i %I éseed ggfep may%e prepared

I'nventdi on are x ec
axtclofdm ytoathe @rmk@mud@&mbt&d bh Saltalneﬂb redlt, Cheifn. Hhaﬁaﬂhﬁ 34 1986, p.

gﬂ% g\?@g%rt]ol g %lg?hﬁl&e L %Ifg]@;}reg(g]%%vaﬂae‘ble or are readily

Eﬁfiﬁéﬁﬂ’%@@ﬁﬂlﬁﬁﬁEQﬁeﬂ kl&ﬁvﬂ)tﬁ tlhbm skilledii et atrol In many instances, a
i n tory,pain |ca ain, VIS era
B A BP iR G 0B e, BaRBF i BRH Plgwintroduction
oitigesired bmmsnahmbgwoajeﬁzalwhyﬁb uster whieRdachesked ﬁl@lé}_«ﬁie is de-
injury, neur i as 0i sonin i schem ¢
P‘?ﬁt‘?ﬁt ,tolPﬁ?@figft}ﬂetffeﬁlaﬁgbgéqgﬁrf)gp gancer pg.l n, viral,
parasitic or bacterial infection, post- traumatic
Irﬂ$tbp" 2 egpHal el sbeli beg 21 p@cinidias | ﬁ@&lcﬁmnb préviddfeidriea®mpound m.
gh ﬂygln associ ated with functional . q¥el di sorders 1

UFP 22 Trptranpigption Byigastionsgfinmapia Wil kahe coptinya ayyields
Shidperini¥ee ph&idvnalc8mipsehdh. T9ktep BBt caloh @SPOUPS M pound n is
di sorders, in- cluding chronic obstructjve pul nonary

ERdueRddera meshidpye Bup oA Vislei B RY SEHRPRYT M CtOFTH’OUFlFiIQe In step 5, an
dQansh &6 RaRlfuY onceIRpRUAES yaﬁdst rﬁ@thhﬁ%éﬁﬁ'&ﬂ}@ BoﬁFSuﬂtﬁﬁf W second
for treating gastr0|ntest|na di sorders, " includin

fmiiatigh PECUBDReYCPSy Hdv s aw@petmanﬁwgﬁﬁﬂtb@ﬁwlmémﬁme p is treated
B 8RS Rorlih RPYispiéd tha %thﬁ@éﬂlﬁn?@o% hed plkb'videz%ﬁéfnmo benzylpyrl—

di sorders, renal colic, diarrhéea-dom nant |BS,

mé&Be HalBa disntine bayzyliysrafisr ars then dulpine tp a%éatlonhé step 7 to afford
hiR¥8 QBH)Q)@ di- ngléigcﬁéorﬁg ﬂ@?eéj&ﬂ(ﬁ t. ?Q%@éi' b'o%‘,%se of two or more
conprising at’ | east one coOifpound © 15 the present
equieaientoel reagenhing stegi Vindy atovuck:dimylatqdmmosmd@- while only a single

olrer, I Jt .
R e eI Rt T T
easicybmtel @hapaved rceut i cal |y acceptable carrier, and
optionally other therapeutic and/ or prophylactic in

%ﬂlﬁ%&@.&tﬁgati(&ﬂl ogletﬂgéﬁ%Ve pgg%ﬁﬁpetg}g H?gioé %n(f \b@l&h@é@@%'ﬁ:&@elws to

adm ni'stere erape
dfokegkililedan dimparh tlp@yremwv gfthis Id@c]aysla:repSp@lﬁmtb@sls @ér producing

gcg‘ﬂ}xﬂ{rﬁfs roﬂﬂqu}/ Jlon %%e@ésgrlﬁéaGih e %&ﬁ%s%%tg); ‘tfe>1/ov_yl._ 500

I'es osage ranges ar
ny daily, preferably 1-100 ng daily, and nost '
Phetanphinds of 8@ 1rrgen@|1an Iaye usdbloan diatgu gsfontheureetmaeng of a wide range

{)?@%ﬁéﬂ{rﬁfé&gm@é&s&sh& rahal[ilsgfdeﬁ'@% ﬂ(ﬁﬁ%ﬁﬁnzﬁ tlkglgt disease states

' age and atlve hea e su
adsecigod e/ntbyblétﬂder otiget @bﬂpmtmd and @dlnaltmecwmneecmdftmnﬁuch as

B P05 D5 MRG0 A8 MULED 5, e
bbapéarllvpcieea@fmt)h &emeal poatatisthayperirophy OBIdH) ,ipnestdtitsddeti@ser hyper-
Pefﬂ] 1%5 qdr ?’ fr&iﬂe!nl:% et @idarPhrdeh EALIAGeRRDMAS $3R & yper-
sensitivity, urethrltls prostatitits, pelvic pain syndrome, prostatodynia, cystitis, and idio-

phatic bladder hypersensitivity, and other symptoms related to overactive bladder.

The compounds of the invention are expected to find utility as analgesics in the treatment

of diseases and conditions associated with pain from a wide variety of causes, including,
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out undue experinentation and in reliance upon
personal know edge and the disclosure of this

wa\ppliozavi on, to ascertain a therapeutically ePEdBEPI00€065526

amount of the conpounds of th935present invention for
a given disease. The term "preparation” or "dosage
[ c
B S e g ph S BRI R0 B bR premen-
sthenl aein, eeinkial peipsredi dectottvans, angagte orelustey heatlagits, wawe injury,
| I . .
ﬁé}lrrg&est heglrrgl fal g{o%{apls S&%ﬁan L hrﬁ{?@hgﬁ%g@?a} g%sﬁ %Qnée&”gam viral,
:trammgblkacmml nfapametse sy mid: ROOT¢sqaEBGHn g fractures and sports
E gﬂ%ﬁ%ﬁgg a?cgated' Qh E%%tﬂﬂ%%w%; dlEJ}ﬂfﬂs @M&P&sluqﬂaﬂgﬁowel
fered as ar maceut 1 cal trons 1n
sindddme t hose SU|tabIe for oral (including buccal and
sub-lingual), rectal, nasal, topical, pulnonary,
| . 3 . S
FADLry B ROET S AR SR EANSFHBR aisorders i
clnﬂmawbrmuxsqbsmmlm ptiman pyrissrdért COPDE astismistabheobpasm, and the
inistration by 5 inhalation or insufflation. The
preferred manner of administration is generally ora
using a convenient daily dosage reglnen whi ch can be
adilitionalty, seropewids@f the inkentigagreesedfl feif thatiog gadtepmtesiinal disorders,
ﬁﬁ[ﬂ%%g !]grl&BlecﬁH%@g ofﬂfe (fB:}‘; ir{ﬁﬁﬁﬂﬁétgf& B ﬁl!é%e (Y‘Blﬁj" biliary
one or nore conventional "ad-" juvants, "carriers,
gqlicui@dtogher@ﬂgarbéisgjdg@e@na}mo@c,tm@rrlﬁ@rq}nr@fnant IBS, paln ass001ated with
@Eﬁkﬂﬁ%ﬁHtﬁﬁﬁ#eﬁE@pos't'Ons 10 and unit dosages. The
arnaceuti cal conpositions and unit dosage forns may
be com prised of conventional ingredients in
EbninepntianarlugesoprmpesysicalwompogiFioni eomprisitgriileasorng compound of
ﬁf‘et r¥en CAVRRINAIS: S inRfid\El E&b{%%r r8lhil B?n&{‘k&ceﬁl‘i’éﬁ ure of isomers
ms nmay contain any suit ective anount
@lh@plaarmathicnl@r wderiphle @aimfeﬂﬁb@teahereoﬁ tqgethee withtae lva%@ne pharma-
[
E’éi‘m'ca‘usyﬂa% n%olfrzréaa?/ﬂ S altéﬁ%ﬁﬁo gg%ggﬁr%’&?tlg %ﬁ{ﬁﬁl‘gﬁg&s@ﬁ@ﬁc in-
E@dweﬁs or filled capsules, sem solids, powders,
sustai ned rel ease formulations, or liquids such as

% bl PNRe C(ﬁﬁﬁcﬂﬁﬂﬁ 0PI in GHHbA W Be a@rhin’fét&%d irP} tHetdpeGHcally

sules for oral use; or in the form of
gﬁ%pﬁﬁsam@wt@ angof rh@catcgﬁpt@rmoé@ oA aflmadsii atiogtfprmagents; thyrserve

klﬂnltapﬁtlﬁt‘férs M@ abid @Mﬁ%@erah?%s %@@gﬁgﬁf 1 %Qd) Hgb(%gl? ﬂr@ferabl)s 1-100 mg

parentera use. ntalnlng one
faily peft myestairefepably 180 mggciaelou @@@ncbng UpY} BUBErAd |f=y:t0rs such as the

?&erﬂg of tl@dlgegséat%%ttr 4L 1&:?3@1% h&ith! df gﬁeaéﬁ%qlecp @le potency of
bl et, are accor |ng uit e representatl
tlmomrm@ga@esefdo thﬁgoutﬁi?@dé@m ofimdigingtratipe, theehdation temards which
Hl% ] Mr@tﬁcﬁ‘%o sldife@ed! aﬂ@ t Ilefe}éﬁcgsf Crfalr&k ek Bf t?hterrf:i’edlca(ljI practi-

tion osa rnms. Ihe maceut | OHDOSItIOHS an
d@wg@VOﬂ‘(ﬂdn@m ocdmfmm sglél in theeaytrpbiuating sudodiprasasdgll b able, with-
élgﬁ %%ﬁﬁgr as t ac%llpa\li/llgé gﬁ&ﬂg%rg(%ﬁll k%%@%&&%lQth disclosure of
ﬁhmmlt;emn cta |a$05zrtal@caetbclab¢léice&v ¢ffe@hse sraguisef dictdoarp@Bds of the

| P | ne:
él%lsé { rugren lb%FHéql Sg’n%ﬂ (1 %ag Eg%%ﬁ egfﬁcagﬁﬁ b Qioye%g form"is intended
tmIpploéc bothi sobd apdh dq@d@@mslatmr@ of rdmﬂsvltlwscornpcsmd aihd one skilled in

(0)

H \gﬁl élﬁgpﬁeé:%?estﬂgﬁna%cgg?l{ g&fé%lztﬁ?tg &8s i 1 nge gﬁ%)aﬁltﬁﬂs depend-

1nlgbnm thamrget osgpapmrighuegind on the desired dose and pharmacokmetlc parameters.
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agents, binders, preservatives, tablet disintegrating
agents, or an encapsulating material. In powlers, the

wae2oriozogeneral ly is a finely divided solid wiTRP1086/@65526

m xture wth the finely 30 di_\/é?_ed active conponent.
In tablets, the active conponent generally is m xed

& apEOEH&S of GRL fnv@ﬁ ({haﬁ‘-lafge E(ﬂﬁlnﬁ]s‘%&gé ﬁ%ﬁlyarma%tlla% fPrnmltﬂﬁteions in-

City I n sul oportions and conpacte
slhdmg thord sgitabde fﬁ)@@rad émcluﬂhg povad end sentin guab), etcal, nasal, topical,
r n
1%1\?/1{60% 9b Er%%%ﬁ (])-elaﬂca?%ﬂ‘térgﬂ Rﬁﬁ)&}lh ?ﬁgdél(li%lﬁ%g i gﬁ?%}lal mt‘ﬁaéhecal, sub-
cgandoms snd metayeeousyadramestrapion o jima foeth tuatabigdoreslimimstration by
I [ t ] . C .
ﬁl% ?Bgffi‘%g énxspﬁﬂﬂgl’? gﬂ% ?&?@{1% rﬁat}ne?bf:aed’rﬁ]#?s%ggllé ﬁst e?g'rglﬂy oral using a
qutvhmentedldﬂuldosag,e regonlien whacrdan oy reuligtl eedording sethealepievof afflic-
ting WO 2007/ 025901 PCT/ EP2006/ 065526 -37 wax,
cocoa butter, and the like. The term "preparation” is
intended to include the fornu- lation of the active
acappendd wi cdmpewabyof Hetin e tiont tegethkr wish oae oi eore conventional ad-
B0 UL M LA, SRR oo
ol et dpweésn The pbeinaaceancahiarhpésitionSianil luartldpsage detmet may be com-
| ine . et .
P LR By OB L3 OGS iy i
a@mompoumﬁl @ pirocipbasadn datieriunit stosage fams mQt doataif enyrsuitable
g’f‘f'éch@@!ufo&lﬁrof% cu@QIH&Pé&énﬁ %I)ﬁlmn'sﬂ% e%gi?n Heqﬁqﬂegd&f)&ﬂy dosage
preparations emul si ons,
aage ouse goployddonBhe phgueagstisal s@epsslm mmjr bfscohpldyefdcmrwhds such
Rl
g%tg?l?{s%r fi ﬁl%:(g ?%s%\fsgéé %{hﬂ%{)ﬁdsu?gxg %? %hu%%gg(g Feg Se it éltn%lgatlons or liquids
Ewhlassminsorlmyttspermcepafmdsuons sbkitt, bofilgd @penles fonoral use; or in the
Rt f&%%&%? réllay SPLag?noa'l H%rhﬂﬁ& Pion Thin e RO A Rrile in-
enu ]i/) . 1%6¢ i'n, sor itan
jcottabblsehnttlens ﬁur pamatﬁ!ra usﬂqlﬁr&nuéatlosm Icolmtlamlmsg dent bee (1) mﬂhgram of
Qgt (YQ %{Cégdlgr}‘c L %3%] ‘tyrlo&ﬂ a@?g@@ bi b;és ggﬁ)epl?u dr%([] lv(%gﬁulhgrams per
tambhbt Jtalne mdcenilm@y ag&ubtesrﬁpnésgmeai% usumemlf@nmss can be
prepared by di spersing the finely divided active
?g L (ﬂ%nrdsgf %}%Hﬁ%en\f\foh IilIln::S}, bseffgfsfﬁ%lgﬁh% %QJ)}?CC‘Z#T%B,I 032%2,11 administra-
twml dosnge ﬁurtmxif hephgambﬂttdab@enpcanmni Bnadtibege fwels nkayemmprise a
r.
§é$ﬁc$ﬂ?n%%oﬁ’§)§ﬂé§§ ot?ﬂ% Rges&ﬁ 11@/6%18{? af gflér%%elg%% I%j Qc%eptable salts
dmrﬁoéamhﬂantl@dmmpomnntt a ltem)éaanaqeuecad:lgmpmhte carriers may be either
goq ]?1?]1?(1 ISo]ild %/r?nj: ﬁfepgrta%ghg nélr%gig Q/H&fs etr &Etsﬁgelm Eﬁsluﬁls, cachets,
sqipobltdrlez,l ang cagersitde giandles. hA sblnd(@.rrlaifmay:bﬁmmmdﬁomfsubstances
glchln%/ ea:ll%,jl tacg% n@i’{legt% fflaé%fr()lq}{h%s%e%tsf go{lulg)ﬁze?pth%r?cgn}s suspending
agqnscblndﬁrsmremvﬂtww Cubiﬁt |drsin16gramm) g :{g&dtsntayanbfﬁlcmsakaelng @thterial. In
111‘ nls tth dgasrreler feor 1 aaf%?yu 1V1%F(t1 901131 Ilnclll %d S%(%lllrg %vet% 'the finely
VoI e %]PUSI n-or con
divided antiaeddetpopees dn vatlety, ehe dduse cmnpomant |ge1rwallyay rrmasldemth the
gal“rlcllélr I];ao f %egélélssé nSI Q2apaci Olmug i Flse 1 SborfiOhs S Iarcl:ted in the
f N aleots Veh F% pe MY R &)pnaqueou p
gimlpy endhyllzeedmue(gl j?hmﬂ)owdixﬁatmi tabletsfprefeﬂa}alymommm fquedst one (1) to
ers vent Saouve
uéy?vgﬂté/ (gp)y%e(sfen Bgﬁw g{:tﬁ\g/el om:‘pobl'ny o g\llta e CaéJEI%I'LS) Iuéclu(?el but are not

Iu&ntgd to mlagiBiudn tgrbo@nel magnedtmbitearae,galn) smear, lactose, pectin, dextrin,

starch, gelatine, tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting
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esters (e.g., ethyl oleate), and nmay contain
formul atory agents such as preserving, wetting,

weewrs299yi ng or suspending, stabilizing and/ orPCT/EP2006/065526

di spersing agents. Alternativeky, the active

i ngredi ent may be in powder form obt ai ned by aseptic

{Vﬁ)g lc@&d O[ﬂ}tf%[r aﬁh%ﬁé if. S’].Gﬂet 619 rlatX(S)n” B téﬂd?eﬁttb 1]((feqm: formu-

sol’ut or’ constitution efor use wth a suita

laghi of the agtiye congraanid|vath er@ap wjatingemténad ¢s emtier, provding a capsule

&0\919811{'{}965 B(fe &ﬁﬁ" 611%}5? Q\;ﬂho& vﬁﬂyouk?% gfsn}élsﬁfrggnée%rb a carrler which
topi cal adri ni strat derms as t nent

srieassscigtion with @tnsS;lmdatrl}asa@etsraachwengmlarqaatluﬂed Ta_tblets powders

g&g@gﬁ%ﬁlﬁ &Qﬂ«fts %%ase mggg%%yenegis a(g}giteﬁogrﬁg 3 a%Le?ftgg ﬁfllaiegdrﬁﬂlistration.

t hi ckeni ng and/ or gelling agents. Lotions may be

Petramiivran s itable Foramaladueoisgatem ioiclugle baeid fagn ampawitions ingluding

Qrﬁﬁféfo‘rﬁg sg{uz)gl «?&Hg 30N s&ﬂﬁo@\oa%%)glf g%g%éié%’, B9%olid form prepara-

agents, ibi 11 zi'ng agents, o '
AT EER0 616:/10656@&0 beg@ndrsydehaithgebye nesto lglugb@m@i mgparatlons

. I

958 NS FELORLAPEN s L RN BRI Sl lonsor my
cmaimmdimfymg agdets| az suge as lc@ﬂpn i ssrmgmamnqpéeaafg ent&cia. Aqueous
%dglétgoal% zf%%{ EE ﬁ%g?%ﬁayedsfs%glgf rtPg y(%fvg %ﬁmﬁglgein?\%rg%f%r 2Md addin g suitable
colgrapth, Baors, atahmzemmntd tbak@nsg@gv:nas Agekauts snepeanidns can be prepared
g%ég‘p?errglﬂg tﬁ)erfh It %g((i:ltgll%\g/% Q&ﬁf& ?gﬁ%gﬁ ntqﬁ g&fgﬁeé W &%@%ﬁ?ﬁﬁterlal such as
oanral er synThaiceonporgnids, rmtfthylh@luilcrw,e;nmum]carhyxyheathylcellulose and
I)ﬁ)]]r wglgklagxé %sBQﬂJE gﬁééh[satslog@ goq‘g} ﬁlgg%?ﬁ&]is lhglgﬁe solfli\tl(Ln% suspen-
gblygz end dmglsmnsmmdqaa)mmtan insdflitiog tto lieel dceige caampbriehg colorants,
OF BB rd BRE LS TRIRRE e fer
poubibn g agent< amd deildat  Si zed nol ds, allowed to cool,
and to 10 solidify. The conpounds of the invention

é( C(Q*ﬁ (glﬂ{(ﬁl&{f ﬁ{quvgn?lon Hé%rﬁw?lmeﬁlfg’ltséﬂéﬂtg 1 admlnlstratlon (e.g., by

essar anpons,
BYCHYSB, €D rbbhlsmmn@qnmra:ddtmmm mﬁusmhbalad:may be prcgcmeed in unit dose
H)'rl%nﬁl a%%tﬂlle% 'fﬁfeﬁ ?"‘i\’n Cgt%g %mléﬂQ/ J}mmfbkr)laorrgin 'ﬁﬁllﬁ %tose containers
appropriate. conpoun s may be fornu
voh anada¢d Hdmrmtsfb r Elw ocrmpddfteons ahayt thlonsich fornisSis suspensions,

S r [ ' - t [

SRR AR PGPS 2 DR o Yo
g)llchlp Ezsamplehef dilyrommloatduenss crasictsalijwenisi sﬂ)é\(tn'tsrorafelsiichg Inglude

g{olgg%éké glgr?cﬁi %ol#gﬂyyq%nee él‘l\t/c‘ﬁP S v% gébbee b sﬁ(?% % dgncfplfﬂ?ecta%[e organic
extarh 6¢. 21 éthy odeateapprdopay atnegin rﬁwmdﬂatermagams sud1 appeessfving, wetting,
{:ﬂulsﬁoh ggl‘bgurggg%duzé%ga%ﬂlsz{n% nd. or} (flsg)%rs%ga%gnt?fAl%rﬁﬁweKz the active

Butgoatiicnit ngaysbpmapowdmforrﬁﬂob'fhlaectbyrmﬂpmdsolafloﬂ hésterﬂe solid or by lyo-

glalYlZA}IOélt Lo nla%/)lhlplgn ffé)rrcrglr‘{st%u F)f(:)f{){eauest[s(r\zx?’é&raesglbtﬁ‘tr)lg tVehlg:/le e.g., sterile,

pyragén-froelwatec| ud| ng | nt ranasal adm ni stration. The

compound will generally have a small particle size
. fi ' ] . .
L e S R A L S

epitlgrnes g oibyments comimzat l@mns,ldres adtansdermal patch. Ointments and
creams may, e.g., be formulated with an aqueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base

and will in general also containing one or more emulsifying agents, stabilizing agents,
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ingredient is provided in a pressurized pack with a
sui tabl e propellant such as a chloro 25 fl uorocarbon

w@ aeap2s9el g., di chl orodi fl uoronet hane, PCT/EP2006/065526

trichl orof | uoronet hane, or di ck oro-
tetrafl uoroethane, or carbon dioxide or other suitable

Qﬁﬁ%rslﬁ Qo §é glgsﬁleré d;ﬁ%/ ege?l?sh Iﬁﬂ&l@eﬁlw éyaéergt(lse %g fCS %glag%tf}s. bléormulations
@nnbbdbt @@myadanmr@tlem in thalnyeith Addederlatanged opntphigsing active agents

%S%Agéé@rédg&é& %isgﬂfggs%s(e 291% ERBQX bﬁ&g%acﬂltﬁué]g{lﬁ%s%fom?)rl‘sjfn% the active

mgretdaf’mlt & powderbabaseh ss gdlatas dndcglyo;@ene @t sacelse asd agacih; and

B R L A Sl T e e

MA|| forma gel in the nasal cavity. The powder o
Coapuspeursh ofrthe ibeenpipe mayehetfermilated for addwg istraGempsesugpositories.
[ : r [
ég% ?&?tlr{ﬂ cﬁeﬁa%ﬁlég}h sh’#é&glgé Pfattﬁg&dg eyggllém r?i? g(t)cg):aéjgltt%f/fs #i-st melted
aechihs agﬁvmmpmgntas dlsp@sem@oxn@ge@gmslyp@g/ EP2006/20856 26lten
e
B e o BT S R 28 FRAL S g ool and o
sadlddase adnini stration of the active ingredient. For
exanple t he conpounds of the present invention can
E?;ﬂ of ﬂlefln%n 1 ‘i&%ﬁ%‘ foHﬁuﬁféH%&t %@%Pédrﬂﬁﬁk@ratlon Pessaries,
|ve evi ces. ese elTvery systerrs are
@@msag@mss gvlh@ﬁstssu fram e dprayh exgeingig in héditionpo thedicgve ingre-
' with a
PaOTEESRAL FA MG ATk BTk GO BRES "
t ransder mal dellverxgﬁystens are fre uently attached

ifbe SPjeSK O BRHTS| piraulated piorasal apmanistbrEhcoPlutions or

hgl%s(;ﬁ@trs Fe,aé‘;bpfﬁtsé erp&lﬁ/qg kiR DR c\ﬁ’lfﬁ)"‘bﬂzoﬂ%aﬁwn% ﬁl@ﬁhs e.g., with a
(thpa@rd ewttazawey oRepioamuRtionenay Bugraideddn peinglegs multidose

i e,
ﬁ)ﬂn \S’IE 6%66 %ﬁglt&l a(;/sz{ (ﬁrot/)ﬂesr L(I)?g) eﬂegtgot?lﬁﬁjéﬁte %‘%g%%&y IF]y mé%atlent ad-
wb_@terlmhn amrpppatamrsd%wmpsdwdu@em ehegohpournd sipspeasion. In the
- r

%dl,sg gfga ?@g}g l;h:llg Hﬁg{ﬁg ﬁeair'lgved% ggg by %g{}ﬁ%t%fgg %mlﬂfl g Qpray pump.

harnaceutlcal preparations are preferably in unit
Eb@; eqepdwrdsef therinwantian fiaayrhe ferreulajse dpraesesobpdmigistration, particu-
B Weq@%)nlamr 4B atndqf?cclﬁ&mg QR Ml ng?rﬂg’cfeg%' iR compound will
quantitie he active onent. The unit dosage
gwrﬁlldéaravmsraalbwmdg éide Qge{tféh%t@lidéhOf fivgd Sphaedeageor less. Such a

Ig f c
BOLe SRe Ry b | SRSt Rh L S (R R EEPRY Bick Oy DA e active
mereshqud ifl e vidad g1 prickrairigerd pa@d@d}g@smt@blmpé@pﬂlb@t sych as a chloro-
g@&%%r%on @p@ete § Ql?c‘l"llﬂﬁgdlﬂgﬁ n?@cﬁﬁ&etricﬁﬁﬁl)ﬁuoroﬁ{et tneC Nichloro-
appropri ate nunber of of these in pac age
feprfhnooethane, sxu icarkioh eﬁm@rmmsmdﬂe gatr Iihe rasroaﬂdnamnwemenﬂy
i

B B L Rl o 0 R A i P PRE By  metered
R |f§tﬂr1ngivebrtbemrwe irpgedigtthmeyi be pravidedas adprm of a dry powder, e.g.
;’ EQ&}E‘I%? I}{f?(rUf fhe %P;{o%ﬂ']ﬁ AkLivH1P ng%&%%‘i#étsh 12hs lactose, starch starch

rmu n oun

ations con taihing a co e’ present
dernativésonclaneh ydewwpidpatingsbyloellulo ool My fdidinviPyg). The

i&ﬁ)ﬁ?e gltrief) M z??;@ P a8 gaxgt'yv e wa&é}%hﬁ)otsﬁgﬁ qnay be pre-

e art
sented in unit dose form e.g. in capsules or cartridges of e.g., gelatine or blister packs from

which the powder may be administered by means of an inhaler.
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nore clearly understand and to practice the present
i nvention. They should not be 25 considered as

wo 0w 23991 t he scope of the invention, but nerePgI/BB2006/065526

being illustrative and represgntative thereof. Unless
ot herw se stated, all tenperatures including nelting

Wﬂeﬂtd% ].E) d, formu )on@(:% ?ﬂ%‘?ﬁgﬁ& @ith eﬁ?&!rﬁ'cu%l{gg)ad%ﬂtgd for sustalned or

houl preci ate e reaction
tdmardlied trdaatse ddmam:dmuontotﬁ ehedetive mdradicoduber axappleothe compounds of

?1\%33?%%9{ 1hlvé/ntfo?lsédh e ?}ﬁrﬁﬁ&teg nf {rQIYQdeaI &P gpda:ﬂ%llegﬁ]s &l g delivery

gents which were initia
téragee. ﬁh@se Idehwmesy@uerrmreeadvnntegmd Mdmee suspiinehredgaee of the compound
[ t.] ) .
ﬁ g%géé?a?g aﬁ@wﬁ?ﬁgm&ég Ib'cg:ng Ms;cg Q/ artk&?ﬁgﬁtﬁgéﬁl%ggs ér‘acﬁaﬁ %om—
powdiscn tramem@lﬂe@ﬁw @ﬂstdii@TdrEﬁzM@@Bmd te 410 sKihewdhesive solid

L A48 SBREEHL 5 O I GF L IS SRBLER concer
ONMARzonk- (di drelebylizanyciodieyan el-nes) . Bt @Aned etléngt dedoetysygems are in-
%‘ﬁg&| su ﬁltt%h%ﬁ%l 45 thegsg%)dglﬁﬁ(f HE?E P%¥¥ ?H’MPAIOH The subdermal

exane Hor ani
|on j o td en@p&d&ﬁecb@fr @:pin]yqurrd(iﬁ’IAtpldnodlhble nepeErenzgi, &ham:aed‘,ubber ora

| > thyl i di :
YR BOR ROl K o 0.0, &Y o O an: LD 1€ i urm

di i sopropyl am ne; TLC: thin | ayer chronmat ography; RT:
Thopharermpartablpreparatiions ang pugteasbly Exampliesage forms. In such form, the

4- Am. NO-

E]I:eh‘lar&:ﬁﬁ]} %?S)l/l? :f_ﬂ'seg grgt;ayu?lé o gpsr C%nglnlﬂ g gﬁ&%BﬁX‘ce Q]tﬁgﬁ]t?txéé)o'f B active

deriper(ehs.| ‘Blaouidit (ewape ooyl cad -bﬁet[iad«iagécbp@pmy))n Ahg package containing
T

ggcthr{\%y u?fgaltg?sg)g @}é%)aggt%ég c]il%lh krf]lL %%cléet%ggé’glgt s%?esu%d ;Q)Qx&iers in vials

onarptdese Also, tH® OHt Bisege foriidasbep C@sme taANt cichet, 2)r Mezenge itself,

g‘iClt 5 4%%0 rige %;“”f%F OF%[‘c‘/cﬁ tﬁ)ﬁgb{“ ha‘%@W2 O ~NH2

NaHSOS HAONH2 3) NaOHagq, EtOQAc | 3. Guanidine O
Ottep s&t&tﬂl&pl&rm@ccﬁltm @riers i tNeOf@nulitigns@rd fes@ibed| in Remington:

é" heob'c%nlg'e %a%%%e yf}-‘]}falr);mw 1d95,I ddited 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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SCHEME C 15 Step 1 2-1sopropyl-4-nmethox -phenol To a
cool ed sol ution of

wdad.2q024028p0r oxy- 5- net hoxy- phenyl ) - et hanone (10. OPQ)/EP008055526

nmL of THF was gradually added,46.4 g of 3M sol ution
of MMyCl in THF at a rate such that the reaction

T]éé(foﬂ%g/}]ﬁgg%m %@%@%@%%egg%d 1ﬁ%ﬁ§ﬁ>ganﬁpg& DE(MJ cﬂxﬂl&g)methane DMF:

t ut1 on reaction m xt
Wels- demethy o naamid®; PMIAPL 8- dvmethylanTipopyradisg; iEtQ Act ethyl acetate EtOH:

P G 0 e PR AR L BRI R S 00 g perfor

mea(xt ligpnd plinemategroetsy; pi(@UFd nunlderopartepdeio geid; MeCN: acetonitrile;

by nt a'ﬁ?&@l?&rgh@ ﬁ%)%? ?ﬂ* &969%#1%%&{%2?HF3@%&W%9%% éDA: lithium

dm@pecd)ytﬂnmncgrﬁﬂvamn lgyea chrahi ajo grajthetl RE omoentenmstesadure; min: minutes
HC1(20 nmL) while nmaintaining the reaction tenperature

T r 5 ST
ChpgEF, TN RRHL T R LA BT g 20
PCT/ EP20061s06155@6n1de411d ahbﬁ €5 querzedopmpgljglfmfah@edphﬁnoxy)-4-iso-
Celite to at f||ter cake
was rinse Wﬁmﬁ%’ o an % éﬁgéﬁ%ty n?:il filtrate was
separated. The organic phase was washed wth water,

The synthotic pneced vied: sedh theth isrled mpéadis pn8msd meSchemgitze 10. 4
g of 2-isopropyl-4- methoxy-phenol, M5 (M:tH) = 167.
Thi s _product was dissolved in 2- but anone (20.4 ) 5

and tIfe crude ytion wasyenpl oy rectly i
next stepPH s«—?—%ﬁz—(az-mo QPYH - 4-@%&9@»
Qhe) acet)lenfaMgl e A [stijrred sirsoaH,Cuf
t obderfe- 4- sul 96hi @aci docydnonet hyl ester (18

pot assi um car bonate (13.0 g) and
2-1sopropyl -4-nmetho yphe“ﬁl (9.57 g) in 85 nL

2- buts@che was hea ed%to 55- 60C _f oPte®¥4days, the 2

lux f \ﬂfﬁNS. The iceatdi,and sl @\fN

c03[9%§C'3@M§ ’gx @govezmaHs@g Hohe fill Patel L
Gﬁcentrate under reduced pgwegﬂm@ t(ﬁ N™ "NH

r%s@lma@'lnwas redi ssol ved in tol uene THe tol ue

solution was extracted with IN KOH, and the organic

phase was concentrated under reduced pressure to glve

20. tegs0f a 1:1 y welight ) sol ut isgp eof

(Z-Tsopropyl - 4- noxy)-acetonitrile
tolue e, which usked |di rect 'y i he nex
al i (0.9670Q)Yof thNs N0 |oﬁI coneeén ate I\toN

15 dry ess to give 0.509 g of crude

(2-1sopropyl - 4- met hoxy- phenoxy) -acetonitrile,

SOHMBMEC206. Step 3 5- (2-1sopropyl -4-nmet hox -phenox
pyrimdine-2,4-diamine A 1:1 (by weight) solution of
&glqegeﬁggg % | SQRLO Ml'f nmet hoxy- phenoxy)
—a%etonr@répé—lg%§—€L§—6¥—the nitrile conmpound) was
anceﬁbdaﬂedomnﬂb{2Ebuuvedipmﬁ&&uqéeaﬂdeﬂheoneSMUhg1n80nﬂ;of

%er }Av@a;é Oxyfrl)f dﬁdf—,gtﬁﬁ,?fg}}? Is](% tlon %/Iﬁlé/l 1n "l&HF af(a rate such that the
Reetg}enm)xtur'Ehempemujre kin@cmemtead éS ?(hchﬂ]ommg adelitiannof2Re MeMgCl
%o&utrlon t%r%ac%&% r§§<:tlyrt€ :w%g stir V\é%d %tggllt E)& lgﬁau{s gﬁ L%Ft%ré%i solution was
drehadded 0% polladdunh lonrvarbon (1.02 g, 50% water wet) suspended in 4 mL of THF.
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 HCI (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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hydrochl ori de. The resulting m xture was heated to
120C for 22 hours, then cooled, diluted with 25 m_

wo odoaezepl t hen with 70 nL of water. The or gani BCT/BP®N6/065526

was separated, 25 washed with ywater, and concentrated
under reduced pressure. The residue was transferred

MH ﬂlt%g%gﬂ'ral% a bé’ad']& é ?e %m%% wska{deﬁ@ﬁta{)’gs u e?fltreia gake was

onto guani carbona

riseduvith Ra¥Advaaltthel cazrobr.t@@ Gltfade was gagztedt Hén ocgmjllceldlase was washed

‘dl %a?e?7@' ﬁg(r)ﬁgegtrgtjed Qlégglcf%gcgd#)ﬁgs@ulre%g R?qu 4 gnglf‘éog%propyl 4-

e resu t ant
mshoacly{ pheed, MG (d6otl) £d 6RTThiFipeodicewipdismived iis @tbiudangas (20.4 2)

gﬂ)d hg%h?(% Bl 1oh|v$ars%Inl£) d:dgg%lyqﬁ ?lge H\éx'i g& %sopr opanol

er vacu
5 (2 |sopropyl
eng 2

m p.

911%‘3 g’lﬁ’&r Wtdﬂ}@i@- Slhl n§c Sﬁném%fh)zfl ester (13.0 g), potassium carbonate
|sopropy
pl;BrQ i a@tdﬂemgpr@pmé&qumx?ph@oé ()9 2t ©on 8§me of 2-butanone was heated to

5’5 %% éi %8%399&’ heﬁﬂ%‘i{epg&él}‘%ﬁ‘ﬁg ?ﬂémgz g‘rmélajsgﬂgn §1u§rﬂk/§s@ooled and
b¢re¢1 torengfve 901RB5 Tgl}e lﬁ@raté weti¢meemtpriot hihdarireticed pre@surg and the

du§§za§ﬁe%§$&1v@fﬁ% udhd Py b or ui&ehgf@olﬁﬁ&{ e #tﬁg% IN KOH, and

e suc re o resu

Q@G)Tg@%ﬂme mas ¢®I@Qm106¢d)@1m GedquQ presyirel tcegum W.;gofal:l (by

B4R, YL 0, P LB IE o, i o
Esede?slscﬂlﬁn thasexdecp maosaéq}lbty(Ot%é gadathis sohltm)h veaquemmtrated to
IR R e P oty ST kb ey Bhab Eb gD, M
EMetbd 2BC. Water (40 rrL) was added, and the

preci pitate was col l ected 5 by filtration and

6xly1) @Wﬂlghtmq]l@t-l@ af- td]uam aral (QAS@pIQpﬁﬂ% insth axfy-fthisro uadetomtrﬂe

DAREYEE P L R A B Bl s

was weated with EQ.@koof terhdu s (ded ctbylgemn @) nicalyaned Brwelrigk's Reagent).
Eh {e%;i o %ﬂ%u@r%%%ﬁ p?&b@&idoftfﬁwr%%ﬁ?&%ﬂ& on &/As%eated to

I S a 1 on 0 0 I SOpropano solu
dddedoi3? Hours. dhe BNIH@Iu taandwadwoled and suansfamed pntot llsﬂﬂeg of aniline
FEoEARL 88 PLOML Y S5t SAFARLT, s LoRH 1 co
ddhopd wphr%lmL torfdenctr ihed V\uﬂndﬁlmha)tﬁ water.aTh&@Ganio layeveas separated
gr %@d V&g%}jl % | @)d ?(gnceliltr%ed u{l% T reduCﬁe IQressl}re Tlrlel: fﬁs%ﬁl“e waitransferred
thta A mIneM Hyyakk thEH:DMFlsdbltlsaIWas tmnsferred @82 6@1@& a@dine
%@4“5@ Thezr%(s-)u]ltm g%s }n%p[}l?e v%s[lféﬁfo‘g] k& ?%Oeog ofor 3 days thgn co%ed féluted with
LG othugf\Ht @A dberl neheated to 60°C. Water (75 1 mL) was added and the resultant
ngtgrel v%jsoall(%i/led P 0@%} Rf‘ ff;?é Broe)a(%f)ltgte %P %/(l)rl]lﬁalgéj hil ﬁltrza‘tion
fihtled wigdsisaldeahol BAd (0e@8n ddr,vadiuih aﬂiﬁ?@to aivd 91(@cgnf15y(l‘2y1lsopropyl

ide (0.2 After st L
%hef%e ﬂg%lﬁxﬁa@”%:%ﬁéen%m %mehldé)r 17?) lducée?gi\si %Eﬁ l}r e275
The residue was di ssolved in DCM (100 nL), and the DCM
Blapdr % [RD-émherhviikirhethatephenti e pyrirsidie- Arthdiam nes

$OAHISH O F 81 5-isoPPoh T ANGEML L AL RS MORS (i EHNE S diamine (6.50 ) in

mL glacial acetic acid was added a solution of 9.205 g ICl (iodine monochloride) in § mL of

acetic acid, with addition carried out at a rate such that the temperature of the resulting
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pressure. Purification by silica gel colum
chromat ography eluting with 96/4/0.1 DCM/ net hanol/

wareovoi29m hydr oxi de yi el ded 634 ng (54% of N PEFEPINE665526

5- (5-iodo-2-i so-
propyl - 4- met hoxy- phenoxy) - pyr|n1d|n 2-yl]-isobutyramd

F%)a?%ep(ﬁh goy cleéﬁ"ﬁéﬁel Watﬁlj\@e (IMﬂ_&/as adﬂZ&' an(io'ﬁlesfgs%ﬁ)tagt I%'ixture was

-1 sopr opy
stpt@mﬁ%ﬁ JC frid2 dioutsy rﬁxyftsalﬁilnms [dwqu)@ﬁ(fh bg theydddition of aqueous

h?@&%%%ﬁ@i‘n? glégj?%%j 5412‘12% rél;c(eysus g}]aé )t(l;/e) temyf:ratura of thf reaction
hijixtinsodid npt exceed AEC( IBBen@0 ndl)8Lasmded, anditespbaipitiate was collected
@gﬁ%%{t@f#é{lg g%’ dgir’glﬂée%grg %%SEE@ chgde 0( 5'Ti‘0’df) %ggrogpph)mé?ﬁ]&y—phen—

sty) ryringdoee, Adiam ine.hd sngausivont 36 cnak pa:oqhm mt YGunédwater was

@%ﬂ%ﬁic?%&d%ﬁt@r Sini ﬁﬁow ﬁ%@&ﬁ%s%ﬂ@l \%sse&ﬁhé’t&ij into warm

e e | Thobrdoebinxsi cnrgaran hayels ouese ﬁlmﬁcdjmdsﬂﬂ(}ﬁa:t\ea,s replactd by isopropanol

SAISEN 3 T SO B AR DA )P
eaywitamit onixtuyclwaseasdd syavely te d5 06 Grgst{l2@bthe ofsulting HCl salt were
l\lbfa?ed(b§r fl&gt?%lg r1n§ed[1 with 1s05)ro/£)_arlloslb%n dried under yacuum at 7 °C to give 6.08

pnenoxy yrylam no-pyri
g@a g%) sbb (- },crda)P@ tho p e ylwhinh &th 0 85plsaloixy),- pwBn {dide-]. Jediamine

07/ 02590 P 43 Exanpl e 2:
ﬁﬁlrﬁc ng agt %‘5‘) [ 0%62 @éf@?%ﬁé?ﬁgéﬁet 4h%lxy phenoxy) - py
r|md|n2yl] butyramde and

ep 3- B i ) 0 i othop dn g {pexpidin-2-vl] -
Qﬁ -pyrlmd|n4yl] -butyramdel(]l NH2 NHHN ~
O+ ONON-61 -61 ONNH 2.C1 4iNS O |
Ko B (5tioo-Paisgprepylit-imeth aafy-phenoxy)-pyrimidine-2,4-diamine (1 g, 2.50 mmol),

013 i PP ) Dt ROGIOSAL AL 053
Phpridé (29 BLM. TS5 stm@C A seidtrexB o ino thot rehar®inhyds concentrated under
ff . ’ : ) £
L
whihed ivdéh Wei54ried ysibg thmuhfﬁ))diwassdﬁitbe dnd ddneemteated inoder reduced
C..f t I
]\é\%gsu% Isur%gcaé‘ (gta 9& s111<:|z}3%el Foehélt i glﬁo% 9 ngaph?/ Sl &rr'g twtﬁﬁllb%{% (r).l DCM /
ﬁﬁthhﬁo}ii anmomﬁimdlydeaadle yleideri s3dume (Ps) ofdkiddritriad-€d(5-iodo-2-iso-

ur%%e QH(():)%/qp ern%ic’(y us eiml% -2- yrﬁelsogutyramlde as pale yellow solid, MS

(M+H) = 471.

Step 6 N-[5-(5-Iodo-2-isopropyl-4-methoxy-phenoxy)-4-isobutyrylamino-pyrimidin-2-

yl]-isobutyramide

To N-[4-amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2-yl]-isobutyr-
amide (386 mg, 0.82 mmol), dissolved in anhydrous THF, was added TEA (0.13 mL, 0.90
mmol) and isobutyryl chloride (0.09 mL, 0.90 mmol). After stirring one hour, the reaction
was concentrated under reduced pressure. The concentrate was dissolved in DCM (50
mL), and the DCM layer was washed with water, dried using anhydrous sodium sulfate,
and concentrated under reduced pressure. Purification by preparatory TLC plates (98/2/0.5
DCM / methanol/ ammonium hydroxide) yielded 96 mg (22%) of N-[5-(5-i0do-2-iso-
propyl-4-methoxy-phenoxy)-4-isobutyrylamino-pyrimidin-2-yl]-isobutyramide as white
solid, MS (M+H) = 541.
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was partitioned between DCM and water. The organic
phase was separated and washed wth brine, dried over

waehydeoos sodi um sul fate, filtered, and concePtT/BPBEO6/065526

under reduced pressure. The r%s_i due was purified by

silica gel chromatography (0.5 1% et hanol in DCM

| 1 %.con t HON| dr oxi de
g%%ﬁkﬁgn ?ﬁﬁb§§£§{?d§qoﬁfgg§>g@%@%ﬂggﬁoQ§pﬁgﬂﬁgyiymnudnl2yu
5- (5- iodo Rutysopide pyd N 2vButyoxympive o ygdapfisopr et yir42mgthoxy-
|']-butyramde an r 0- 5-

(5-1 odo- 2- P S%IOIX )gBY“%“[m 4hytij)}6u¥yr endg:xy)

-pyrimdin-4- yI] -butyr- am de whi ch were | oaded on
preparative TLC plates separately, eluted with 5% @
metNyanol jn DCMto give pure NH, HNJ\/\

N-[-b@ | am mor,\@cpp@-md o ro yI - e gﬁf\q
'\j; . db rrgs) /l\NJ\/\

di n- I ] but y
10 ure NA; aff (50|02FQON

i'sopr opyl - 4- net hoxy phenbxy‘) pyri ni di n- 2- yI] but yr ani d
e (425 ngs), Ms (MtH) _  471. Exanple 3. Pentanoic

?ﬁ a%olutlon gf ? éS 10((1]oo2ésopr%parrl gmethgx%é)Pﬁ%oxxy) Bﬁrelrr%dm? 2,4-diamine (1.0
Q,yZYS mnmle&) & DICM 681 1 aadgpyRdimedhoile aaE’Cdvas added chlorotrimethyl
Q SO p 4- et hox :2-p. €
HE oy B s S RORTT A iRy MR RT P2 Ry e cootea o
61 @dlbutw'yl\B(Dblthy(Oﬁél mN52 rnrrmlesilwa&a‘rﬂiid, T Madlidh @hsAtirred at 0°C
To ut . .

for Tl 230 tasdp g A R R B i wfigd 3¢ RT for 60
Hem:hsaffhﬂ&:act@dn Dixguredvds cmlcdneabedlumdaﬁl‘dld(l&@ prbgsuﬂ:nahd the residue

rl dgggﬁ%ﬁbeﬁ;@ﬂl 3 OW' %eo%gﬁ/n?(‘zp s?ﬂwas ﬁaagge% V\Qwashed
W[thlbem)a dridde vat a«thydmumsdlam sruﬂfati filterBd, ahd rcob@nhatedsinder reduced

ent was no er reduc

e e PSR G RNt BPURS TR G Mndemanot i

BaIM &dlthi M1 %@\zﬂncélfhra'ie(bzrrgmnnmnphyﬁexmlaaqdmuedolomem) to give crude N-
dro m sul f ilte nd. conce ated .

e Eaeaal gt SenboreShdlin RRmieesMl iRbEie ana
N- [ butgsylgeiho - u:'gloﬂo(ZlQ%(pleiply}jh naﬂlbtb)@tlﬁldnble‘l)ep(ﬁnﬁi)dm -Thé]-butyr-

di
R R oS Pt T Rt SR i@l v 5% methanl
DO gi{Spurt N- ZZmely)yl:ﬁﬁdmsi i(§-icelh-2-adopRpyf-drmdthoxy-phenoxy)-

Sol vent r enoVv. er r ye ressur and t :

P il 4 oGP SE M B o S B R R Ot BB Ry 5-fodo-2-

(sB@%py%%e&h(ﬁWpl&QekﬁtminmdhﬁXeylh]el)utytamigé vE5engleMS (M+H) =
ntan0|c aci d

F =(5-10do-2-isopropyl - 4- met hoxy- phenoxy) - 2- pent anoyl a

m no- pyrim -

Example 3:  Pentanoic acid [4-amino-5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-

pyrimidin-2-yl]-amide and Pentanoic acid [5-(5-iodo-2-isopropyl-4-

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

NH HNJI\/\/
3 'Oﬁ:‘ 1, TMSCI/Py f\N Om\)jN\ o
IJ\ )\ 2
(lj | CIJ\/\/ | N HJ\/\/

To a 0°C solution of 5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine
(1.0 g, 2.5 mmoles) in DCM (80 ml) and pyridine (3 ml), was slowly added valeryl chloride



10

15

20

25

30

10 din-4-yl] -am de was obtai ned, which was
crystallized fromether and hexane to give pure

w@enwardc acid PCT/EP2006/065526

[ 5-(5-i0do-2-isopropyl -4-netho 41/_- phenoxy) - 2- pent anoyl a

m'nopyrim'-din4y|]-amde%(41mg) as white solid,

F‘? W2 mnﬁ)@% 'Hﬂ@mfl v@ag%tutrE{l) %’P For ®HNFE Qﬁd then solvent was
zation was ed and i SsO ina mxture ofr

ronoed mnécrerddmmmsalmeh §F tie oxsidde Waaqaémdgwmlvuth waterang! then dis-

%21619 %}Cl‘(’[l Ghid qéjnghQC B?lz)se %9 diitd 5\3:? %;drggs s{gﬁfun? sﬁ!ﬁ% Yiltered, and

|s SO was' concentrat e
prresisugted uadrd redhed psisdue. Was rgsalne iwtab paseet theewsbersilivalgel plug

g{ﬁ)ld/ Qgﬂg zrcetatenﬁ hg%%%z fheoé}ﬁﬁg mwa[ﬁrev%llﬁggi%é H‘l zpﬁmgﬁre dpf con-

sodi um su
gﬁmmltamdtarmnedluunkmlromdd agexiupr@ssur and Mathanelsi3dole’2Wad) and stirred

thﬁ'{' Fdrqg nt1)1¥1 %bivlsl?téyasqglln ‘Qf L?I{H%} ?e%l'il? %rgg ?ﬂ %aﬂi p}\flel rles1due was puri-

recrys
ﬁcxbbjailbca ghdlrhmnmgeapﬁny (80% e35;%1 leélybamtaafmmlmxam) do give crude

LT I T

(iotHy1] =andi8 & wakEslataimled, which was crystallized from ether and hexane to give pure

0 r | th
Dol A7 814 Rid OB PRORKE: A AR ZRNENTURRY pyien
AnG1-1] - ik [\HlZnQ) asNH4@Ho !, I 8I(M-+8Hl = 3691 The flliGe lfroin the recrystal-
193,39k y
gzaglgn Wa&ohﬁg | rgg rper %15sollveg n %t)l(lrf_: o% é)rrllgf):(ntsat%dyarmmo um h%dromde
dthoamdinﬁlc(rﬂarﬁi m2thabgy, (1(1m4 /cfﬁ“ﬂmll)em)i stlrrecﬂ)éJI\RT:ﬂ@ ffﬂh()uran"ﬁhls solution
oxrol dl gr% Late ed 1611&% r?ﬁsuce%p%esé{lre | eg?’he r.FF,'lHXe D ég%edélbetween DCM
sid wated ‘Hie cR"g'arho ph&0 whassmashedavith tifver) drle(bb\m ahhwasus sodium sul-
fa?emgléeeef\:ﬁd? %n cotncenqra%faid usr{s) (%:e ?esdglt:eed npr;f;g]sre%r%( ?ﬁlulreere%l%lue was purﬂ'leeg by silica
[ nhmmtatagmplh;a@()@omhylanmueumj iretapds) pad (ﬂ[ec@mdlhlzm freunadthyl acetate

hPhelhe (8 Shdrs aPRadt i Plintioas a8 BriadBitby-smsthory-phen-

bhe-pyesiidine2 wHsanpide ( 395 aped widtewebd, NDEWMat) d8%r . The
organi ¢ phase was washed with brine, dried over

xﬂah eli;dlr grlr'lz dﬁgg m%riog—é— 10d0]—.%—1s|ofp?orpeyg ljl:nqg\%lg)%gcér nI%Orxa(gJ pBrlmldm -2-yl]-
silica gel suz:hmtamict agd aphy (1% met hanol in WO

2007/ 025901 PCT/ EP2006/ 065526 -45 DCM to give crude

N- [4- am no- 5-

(5-™Neldo- 2N+sopr opylﬂggﬁ—hmy- phenogy) - MNHyrim di n-
2-y -csu F|§namc aci djmet hyl este , hot

sh alf oam M =~ 515. ol ytipn of N
[@F-N&m no-N NH, 5- 1 8dBHZH sOpr opyd - 2¢ rret hoky

-byrimdin-2- yl] 3suoei nam c ach d Imet hyl ester
(O 54g, 1.05 mmoles) in THE (20 nl) was added a solu 5

ARaPIofoD oh R THO P e o pPipns KpvR i 24 diamine (03
bg) qMSmntdI@m nppcmamorrat) e d pRdeine (£EIC®ek P6va§ add&L mdth§] 4-chloro-4-
oxo %%lfjrgter(?%l ? 5 mmoﬁ:s) The mixture was stirred at RT for 60 hours, and then
solvent was removed under reduced pressure. The residue was washed twice with water,
dissolved in a mixture of concentrated aqueous ammonium hydroxide and methanol (10
ml /40 ml), and stirred at RT for one hour. Solvent was evaporated under reduced
pressure and the residue was partitioned between DCM and water. 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 (1% methanol in



10

15

20

25

30

adjusted to pH = 8, washed with Et OAc, and |yophilized
for 36 hours. The resulting solid was washed wth 30%

woredohazsobl i n et hyl acetate, and filtered. The PCT/EPRD&065526

was evaporated and the residug was washed twice with
DCM dissolved in water and pH adjusted pH = 7 10 by

B@Nl)t ﬂo(g\{eq,fru(@e R- [IZLI o gqﬁe—fz?)gg—ﬁ&r)g][ mp&éil—élﬁ?ﬁ%)ﬁfeﬂgﬁgk%gpyrimidin—

preci e Was recryst
%wﬁs&uatmammae:ldmﬂhefblemrt(h.SMdt@hm) as@ fgamm eMAQMigH of S15.
N-[ 4- Am no-

?' Ql%()liuﬁgﬂ'ogNi—ﬁlQﬁfl Y§ '(ﬁ ({Iﬁ)t%%}grwzl%&h ?_‘,Mf)hé'ﬂoq ﬁ ididin-2-

-SUCCI nam C aCI ow SO
] swma@xlaﬁptﬂén@hylzsmwg, Nr;)@ mrmma@n THF (20 m). was ad ed a solu-

flgl} I()fnﬁﬂglﬂﬂlq Bgdﬂof&ig é@ By lgh b ut y g]g{%ﬁl@? IED 1%‘;{_1'6 guxtélre was stirred

8ART feal4i hearQthien| qqngenummmndepre@umﬁresgurmh@qmewwemdue was pH
T o
wastwathadivmd 30% @ethanol i§ ethybhesdte, aBd diltbledy dhi filratd wagevaporated

-6l
Pt e S R e R RN, P Riego ey RS il 3 gl pr = 7
hyreddagdn oflhe I\IZHChﬁqueuuesm@rstTherre‘wltatg [REcip@ate 8@ recrystallized
H8H1r\§atelag d L\érr]g;?%l%{:gr was déde\(/?lg D@gﬁ Jethl %o (%Net4b%geofv}@§4 Amino-

eva- porate resi due” was di sSo
ﬁﬁ(iﬂ@d@%@p@m&éﬂmp@pey}phmmylamndlmﬂjyh] shgadiraoxic ded as a light

BVJQ%]@ P@F]MQ\A%;IS Lgo m) and stirred at RT for 5

ours eva- porated under reduced pressure
and the residue was partitioned between DCM and 0.5 N
Exprepla$: HC2- Arfﬁhe MﬂéammoJék(éstedovdgscwmghﬁ&-methvXbm'hﬁe(pxy)-

dri ed over te, filtered and
concentrat% ‘ﬂé?yfkgﬁgé %@%g@ The residue was
purified by S|I|ca gel chronatography (30% et hyl

te |Q“pexane) tﬂ_gLM&_BDC prote

c VaI| e
- leopropyl oxy- phe

X ?- y™N mai p- 2-y
I rre tyr- gmli‘“d@Has a whptefoa ,(,d\@Jb‘klMS
(7 =6 i s Bod Behpound was dijssol ved kn ngM
(3 m ) and 1M HCl1L in diethyl ether (10 m) was a d.
The m xture was stirred for 30 4 hours at RT, and 10

T aQfis tp@ﬁlgbﬁ bp&ﬁﬁ (gin?lq‘w 10%Btﬁfs\(l)\g@ﬁ)gﬁg%ghm§hﬁhenoxy) pyrimidine-

resul solid re- clpit l ecte

¢ ﬂyh%rameu (28, 2o ammpleep Popdtovalingdl.82 Ber.6 monglpy) eand DMAP (1.0 g,

i 5
g%%gﬁlg_ef& 5)N (ﬁbMogéé)&th{eggpgg%ﬁ@ﬁ&ﬁg&ﬁ&gﬁ%ﬁ%%?% 14% mmoles). The
mpxtpievak shirred gt RT f@- Gbdidwys, abd sglidarveseti fagd afi he Slsratgwas eva-
kk(g)r {.]e%gi)nd tﬁ@re@ ?{Yﬁgu)vas dé&)@vedﬁff %%Ixﬁlrg of conlg]:entrate ueous ammonium

I odo- 2- | sopr opy oxy- phenhoxy) - py
ﬂlﬂﬁ angd me}hangb@trahﬁﬁ anly aad stlrred at RT for 5 hours. Solvent was eva-

Bbl[a?edALﬁl%Ey feﬁﬁké?lopréssﬁl% dnQdRe feside WaQBXIItﬁl%n&FBQ%é{l 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 ml of additional diethyl ether was added. The resulting solid pre-

cipitate was collected and crystallized from isopropanol and ether to give 2-amino-N-[4-
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5 phen oxy)-pyrimdin-4-yl] -acetamde O NH2 NH2
HN-4- 1. TMSCI/Py O+ 0,1 1 1 1ZNO NOONNH2 2.C O

wolddzo39M H- | / \ To a sol ution of PCT/EP2006/065526

5- (5-i odo- 2-i sopropyl - 4- met hoxy, phenoxy) - pyri m di ne- 2,
4-diamne (1.0 g, 2.5 mmoles) in CHC12 (80 m)

?@?{?@?‘ﬁéﬁlo‘%%ﬁg’ﬁf%s&%%%{’%bﬂgﬂo(éé) ﬁ#g'fn @9-%'3%eﬁ99butyramlde

pseeleitd sohid it 2ar MIS@A4+H1 Fi508d at RT for two 10 hours,
t hen recool ed to OC and acetyl chloride (0.22 g, 2.75

B S ARS8 00 AP B 6 S imicin 2.

cont i nued adetamidle apd O E2- Aswyl‘ammo -0 §-1pdarBussgpropyder methoxy-

water (abo i SR RAT I ARG SIS 2 vas

collected by filtration and subject to flash

chromat ography on silica gel, eluting with 2% CH3OH, ©
Ogli n CH2CI2 to_15 give  ny HNA
[ - agj n -5 (5- 1, 0695 i,sopryb-4\rrzet hoxy- ph OB
\fﬂ - acet ay e (Og,|N§( H = . L L §
no25 5-iod@ soprepy=+4- net pheh: HJ\

olxy)| yrlmdln 4-yi7 - acetdme (0.187y, M5 (MkH) =
485) and a thlrd fraction con- taining a m xture of
- amno- 5-

?e ause]aaog of §r§§ﬂe<bwJ&Ppm%@c@ﬁéﬁ@k%oxybpyrrlmmlaqa R.4-diamine (1.0

%2@ hnaed "ﬁ{TCTiECEgQ) ml). cooled at 0°C was added gyrldme (2.6 g, 36 mmole) and
2-acetyl am no- 5-1 odo- 2-i sopr opyl nmet hoxy-pheno

;gwetbyllslﬂﬂchéquﬁ @ K- g42§, melelet Hyeirgcticn nlg,lg‘qlr@ yvas stlrred at RT for two

burs] @Ed i/ecg&%ﬁ’?d e¢ Mﬁra%et[yflchlgtndé"(‘@) 22% 268 rﬁrﬁole) was added dropwise.
do- 2-1 sopro t hoxy- phenoxy) -pyrimdin- 2-yl]

Altgl Bisrn g ata(g &gfore?(hlga{m élg,qt nod (g9 m addegzand sifgng was continued

fd-18thbaxy %@fv@Wﬁs@@n@@e@ud&r reduced ressure and the residue was treated
I odo- 2-1 s0 - 4- met hoxy- phenoxy) - pyri m di n- 2- yl

WHAnRyager éé@(gm@t ¢ whije Bysolupis mytgaidlwas cgliesied bz@il@tm@ subject to
ﬂash%ﬂfdﬂﬂlt%&ﬂa@ﬂf off QfﬁE eetl’dti 1t}pﬁ%@qﬁ§ﬂ o(5‘§%f1‘@[EI4OH 1n CH2C12 to

del i ver lous routes are fornulated as shown

gifeN- E‘bammirgS “Tegdsr- &dsoproped- Av“éethmgyehﬁr@w%pmmwdc\@@rxlbacetamlde
S | I _ -

gﬁ@@l%mp égﬁﬁw a43 3L N- Eé“&‘ce%ﬁ% 515_?;6313525%?p$pym fetRbxy-phen

w@vmpzud@f@ﬁrﬁs@etamdww @amM&(M%H + 685 a third fraction con-

20 Ogh%hh%}é 9N }Eig{rﬁﬂb_%ﬂ(% Bupto- {sd\érog?fl’gf—'iﬂe\ﬂ?oﬂ&/%eﬁgkﬁ ridyrlmldln—

Lact ose Magnesi um s
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-i0odo-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).

Example 7:  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 I.



The ingredients are m xed and di spensed i nto capsul es
cont ai ni ng about 100 ng each; one capsule woul d
wapproxionte a total daily dosage. Conpositi onPEDEPING65526
Adm ni stration Ingredient %w,JWw. Active ingredient
20.0% Magnesium stearate 0.5% Crosscarnel | ose sodium

éﬁ&oﬁ%mhgﬁrféiﬁra?gdaﬂ‘hstg)\{gon pol yvi nyl pyrrolidine) 1.0%5
ed and granul ated using a

solvent such as nethanol. The fornulation is then
dmgredierind formed i nto tablets (Gowt&itni ng about 20 ny

% t'ﬁ?%?%' gonmpotit)—w th—an apg&g@n rate—tabt-et
hachi ne. &r)lrrposul on for Oral Adninistration

ILngD@di ent Anount Active conppud%l.0 g Fumaric acid

M%R;ffl‘“ﬁ%?%%%co 55 ga Granal al @t‘??isugar 25.5 g

@ﬂgtdb]hen(tgﬁ%/clnﬁﬁédﬂndﬁi&peﬁ?cd&%togcagzﬁlﬂegimdﬁngygh&ﬁrmo Intg each; one
avorin orings gy
arstietiod et Sl i dreerne. | nor odi onts ar e

m xed to forma suspension for oral adm nistration. WD
20t poLiA6N Odr METAERZAG6tG5526 - 48- Par ent er al
For nul ation Ingredient %w./wt. Active ingredient

groodi-um-Chi-ori-de—gs—to—make tsotoni-c—Water—for
F 8%1?1ilon 100 M The active ing %gfevﬁt is dissolved in
a\cﬁwiﬁqgmﬂleaf the water for inj eQOO%n A sufficient

- i i i i dded with
ﬁ‘?grnf’?”ﬁ@ g%etﬁ‘“’r’i‘fake t he sol ution i?ét;?)ni c. The sol u-

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
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 015¢
Propyl paraben 0.05¢
Granulated sugar 255¢
Sorbitol (70% solution) 1285¢
Veegum K (Vanderbilt Co.) 10¢g
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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tion is made up to weight with
wat er for injection,

Supposi tory Formul ation Ingr ed
ingredient 1.0%

filtered through a
woreovozieel filter and packaged under steril e copdi/EPDING065526

Pol yet hyl ene g ycol

the remai nder of the
5 0.2 mcron

%wW./w. Active
1000 74.5%

PobyelAYLER ag&ycol 4000 24.5% The ingredients are

nd nm xed on a
i nto nol ds

contal ning 2.5 g total

st eam bat h, and poured

wei ght. Topi cal

FagradiEalt i on | ngr edi ent's Grarrs

/%:th’et conpound 0.2-2

Wcu 60—2 Mretral
yl “paraben 0. 15 Propyl pal

N
U

H

Pet+rotatum

gk%gr% 0.05 BHA

Shdityd @hbdldbydr oxy ani sol e) 0. 0gstohatlerisgosic 100 10
NPt gredi-ent-ss—exeeptruat-er~—are—conrbi-ned—and
ﬁgaaiar gt néeCélBBut 60C with stirri 1180 mA sufficient

Thandtive yn wédivatiedisalved o wpoﬁﬁﬁ

USSR s e b ich

0f3hé Weter fadigjectitint M sufficient quan-

f%}n%etol\ﬂgqﬁg%sf%@g%iotomc The solu-

BeH [sER2 08/ t@ﬁﬁﬁ@ﬁ w1t-h4tﬁe ré\ﬁﬁﬁﬂerﬂﬁ tigeywater fou igédtionsfiltered through a

ns Cco

Boo9er, BEReR SRt TEREBe

nasal spray formul atl ons

tal ni,.n om about
ﬁro“eré}?g ‘HLté?)‘}fr ed as

The formnul ati ons optionally
Bwpicaiteryiboagtilavien 1 ngredi ents such as,
sodi um car boxynet hyl

for exanple,
5

m crocrystalline cellul ose,
I‘f‘\SQ

r-al l ul ncaa davt gnrl t ha | |
A, A2V AN " |

e dded to adj ust pH. The

ka l_l\lr~|r nr-hl nr| c

Aalh{wt. spray

ant A
A\ LB}

Aetivalingtddans nmay be delivered

ﬁtyle@lyiepglggc%lf 65@r mul ati on per

1®&% nasal spray

bout 50-100
2%15%&12 i on.

A typi cal

(POsEGIne BRENIBODS 2-4 Sprays

eY¥6hy 4- 12 hours.

Exanple 8 P2X3/P2X213 FII PR (

Fl yorometric | rTH(’lI

Bhainerodiondery mdisd josetheoprs Rixedan astogn baghy SHLF QU F o molds
Ydthinflooned (dtatwddX3 or human P2X213 receptor subunits

Topical Formulation

Ingredients Grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water q.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring.

A sufficient quantity of water at about 60°C is

then added with vigorous stirring to emulsify

the ingredients, and water then added q.s. about 100 g.




and passaged in flasks. 18-24 hours before the FLIPR
experinment, cells were released from their flasks,

waeenrnefoged, and resuspended in nutrient nedi BeT/AP2086/665526
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x 105 cells/m. The <cells werg,aliquoted into
bl ack-wal | ed 96-wel| plates at a density of 50,000
Ly . tion1cubat ed overnight in 5% CO2 at 37C.
experinment, cells were washed 15 in
FLI PR buffer (calcium and magnesiumfree Hank's
beveeah e@upoyg abuspeisiansicontaimag fivin 4ePES023 0 divieGem getive cgnpound

10 6;') %&g@lﬁ%ﬁﬁgﬂ F]FIE%; rfoerséﬁﬁg%%o ; gh%:ﬁﬁﬁfu‘fﬁgn} ?gtl(l)nagg QIIE‘Qm inactive

wigrasliqnts wich @, for exampls, migreclystabing geliviesgbsdivgm caboxarahyl-

I r 5
g@ ﬁ%g é§§tr¥\§:‘e t %Ih]%g elégﬁ}ﬂo@ﬁll%rlw”a&g éllls:fsﬂ bggcl%g%(ﬁ% dd(p&lt P The nasal
melismm@cﬂlonﬁn@w@@daluvemi vivh apsdl spery mbleyeddiunyp gically felivering
T PP GBS e n G, A ez RincBle is 24
RW&W*W@WﬁWﬁ&@@Hﬂere then placed in the FLIPR and a
basellne quorescence measur enent (ex0|tat|on at 488

em [

Ex é‘ﬁlﬂl 8. %}riggp2 23 %PR%Z&P%%%%?;?&%&% Pi cl:{lfeé)(fer)lgssay
addltlon The agoni st was a 2X solution of a, (3-neATP

PHE-Kd sellhgera tlfanﬁfmteewﬁb @mnpd\ratcmxopr humpy P2X3) regsptey ybunits
gr?@]?%g% d i h&éﬁg eﬁﬁcféflﬁ'&lr‘é\@éfo nt i %%elfl lon 8 Qells were released from

2 mn at 1S€COﬂ atera

Het ﬂaﬁléfncenﬂrlﬁllgﬁhlanéd@ilﬁpeede%m nytgpRrpedinm( 20 x mq gelis/ml. The
e[QIrs] Gl zﬂf?ﬁlbfeﬁh % ﬂeﬁ Q¢ %gé‘f I'bléﬂ.@é ot agi‘en Elg}ﬁof %IG!OBBC&E?\%H and
a IS mm

te to esta VI a |ty an
fnlcub)z[te(S cencghoiih X9y €O}&U BRTPCE YO0 gl dag of el ecixpierim Eetadells were washed

v HIPREOERE Grleb i ph e re etk > bmSaaReodEc 10 mM

Mepgyr eV edcl,nhk Hﬂ\tl'p&?ébe%&é{%)g A @El?fiscéi%dﬂﬁ)o ul FB and 100 pl of

nonllnear regression. ADS,” a standard

thRtfRGeLELt dyWEk o LB AN [&SuM fm@Bctdnlc\] eAfeent I ifdur d@is ldadirtghfcubation at
above procedure, conpounds of the invention exhibited
ACG, teraplls weretwashq2d@mey wite fBoand arfyeal 76 iy wiah §BNvas [eft in each well.

300 it Bl g S guRaL By bt oI RN Ll venice

weiealddéd toagaichl @ell €2ul, of @ XX dluitiod ) ancphlﬁ)ﬁadaf) equ111brate for 20 min at

pr.oxi mat el e re and 7.4 for
RO ESa s Vrkabin Bheed b R 96 5B A6 By Sresefpmegremen
{d’)‘(cit’altm 8@ mf O1d offitsiiTRatad1d- 370 Mgh ) FUR @bt dEBL D0 Sstonds before a
are inmuni zed with a standard i muni zation

b@%wlé\&el agopist @if Yeiclggddition. the BIUHB O 2 dresolutienl if #gymeATP pro-
Q%ﬁng%rhglgﬁg%?%gggcﬁ p% ge pgréﬂwﬂero §[|ze éf%%QQ%sme%u“ﬂ

{5 % additidayl 2dimatd 2&ndAniemedlsaftee aginie addigion c IAfinabpaddidion of
or a conpoynd. of the |nvent|on (100 ny/ k .0. [ I
goeamypwng&%faw SRPCeN RGP E1AT6 O pach B éhf‘e%uﬁl% tgphplate to
E3atih BAI \tlﬁ‘cﬁh@%ﬁ‘?na%drﬁﬁﬁlrﬂﬁd?em% QyE8okhd Bt LEPENSEm. Peak
to an aerosol "nmet hachol i ne challenge. Mce are then

Bueresoenceait respan s tadheadshitign efso.f-oneolll @e thechbsgnce hed gragence of test
%(I)m{xﬂ%d%% %gy %Eﬁ%gpzln% 1&191‘01‘[\691' s g@lgelljgtg&j uﬁh gggﬁﬁnear regression.

ract
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-i0odo-2-isopropyl-4-methoxy-phenoxy)-
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Femal e Sprague-Dawl ey rats (200-300g) were
anesthetized with urethane (1.5 g/kg, sc). The
waaeionat®owner e tracheotom zed, and a carotid arPEr/EPRNE065526

fenoral vein were cannul ated _ @[ bl ood pressure

measur enent and drug adm nistration, respectively A
D o PR RE L R R o Ao R B SR for he p2x:
rm@ptbe rnd[/. MpetmrP&le/anQr,mmglthgdloyd agsey.h sil k
suture and the urinary bladder was cannul ated via the

r-s I ssure

B e rent B BT S A A P AL T 221 on

eriod the bladder was infused with RT saline at 100
Ahb/ig) omge are vonunradwihwstanderd inyoeeidatisingyaacol. Briefly, mice

b nf
FSTR/eGE) AR e e T8 T hONGY TSBE i BB ys 0 and 14,
Mi& ok &t&l&:haﬂ@%e(ﬂ tvith Re salivdd @V’[QV\E‘/’G) b© dieBlt arfdox2. Ihimals receive

subsequent usi ons for as .

Vf‘r]i]d‘fl% %H %?j oBX 8%%?0?%0%6\&%?%‘? §HP§ %% B 03?2@ starting on day 20.

Dk vk i@disfe0dlugsd ¥n Hay D3 fisih glﬁieﬂﬁﬁc@ﬁys&ﬁl 0] 1’ﬁeasu% R @i response
nd _drainin wer e repe t he

e Sl e e Foeher oV Ticf oy e RaGadeq 61 Plaggaramples

&&Em&a@sﬂwwh@bﬂﬂm@hggfbladder contraction) varied by
| ess than 10% 25 for two consecuti ve baseli nes and

ontra i 0 enc hin 2 cqontractions for a
i‘f’lml?llF ﬁht e{}BL’F‘i‘%dp8¥q %@ﬁ?ﬁi@ (ttor’i‘éragp S8Ynfusion rate.
Once reproduci ble TVs and VIBCs were established the
béragld Spra\gasDiwaﬂyﬁetd (mml3@dg§3 war diebthyvaed shahadctvahd( 15 gygg, sc).

veh ior to.the st
She digiofiofirt ashealt anidichis i S Enpng Tmb Rk ey annulated
F&?Ilbﬂbogqﬁassu&gn%{éﬁnﬁmlg a;gdleru@&%ﬁyllsﬁagcﬁq eésﬁébéﬁza@. lg\)la@agstomy was
ce I N 1. Ndl vl dua ex C | ers a al.l owe
BesRS Bt R B bt e et E o P s oRe rral S iR The ex
Mer] glke&hrad fn!é@tug fvapP ggat&d WRh @mﬂsutmre@hgdstnm/)i@ﬁur? glaadéfgd/zi@@)lnnulated
isS a ni stere S cut a at mn pOSt
MBS 506755560 £ PR Rt GBEB8 EnE | or ol 1 1
S6win %5@5131) nhi§ stdbﬁlﬁﬁﬁ@ﬂpdar[ﬁdlhﬁ Ibaatiar wasuh fuseewidh RiTh@line at 100

ri ght hind paw using a 26- @? e needle. Rats are
uhmumﬂaoytlpmuswwm dhduised blegdarganirariionh a¥H¥rs) were observed.

ShER S AT B0 AL RS or oS RATRE Faroaty ot BT fter was

tairdldi 200 20bwBO ) RRGHSBY R e&hpswbggqu@ﬁt 1@@@i@na%t@fierﬂo&ned as
recorded by a blinded,. observer using an autonat

Betratadareipt theerer InfuRsafata W@Wﬁ@t% fgh%.rpéma mn imead of 30 min

BiatitiérT01i@d £hd @GR cleS GRRIBp @k 1irﬂ11 aldmhfbsbblﬂ,vofd?ﬁesQTV the
total of 60 m.n. e.sumof tinme spent |icking

¥plgmengeqded to §1é%ﬁ9ﬁ&§ ffrﬁtquqrﬁémdﬂe C%trﬁcrlgnmﬁseﬂ@arl@a than 10%

o @w6 abh ¥citha$aselinbeiRia®nti&id i @uRhaswad wittid KB ntra&ions for a 10
t he sum of seconds spent |icking or shaking from15 to

mon e Reriod {orllquine Ba HpMer indusiqiglafce Qe reﬂredm'alﬁﬁ\’é apg VIBCs were

£@419h &3edh B bﬁ%ﬁ%ﬁ%&hem(?thgﬁhﬁﬂél@va@ﬂﬁée@ymﬁﬁ& or Vehlcle (0.5
(350-425 g; Harlan, Indianapolis, IN) are houseg

pdke, lcVa)g%miHhPrdW RihsrHArt RS 1 frexbichpdujed mfsionsy e deepl y

anest hetized with pentobarbital sodium (45
Example 11: Formalin Pain Assay

Male Sprague Dawley rats (180-220 g) are placed in individual Plexiglas cylinders and
allowed to acclimate to the testing environment for 30 min. Vehicle, drug or positive con-

trol (morphine 2 mg/kg) is administered subcutaneously at 5 ml/kg. 15 min post dosing,
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ng/ kg) adm nistered intraperitoneally. Electrodes are
pl aced and secured into the external oblique

wor@ctsaavure for el ectromyographi c (EM5 recor BCTIBP2006/065526

El ectrode | eads are tunnel ed 15, subcut aneously and
exterlorlzed at the nape of the neck for future

BFPaIR e ¢an phelie ieleanfo gy 8o 5 e FEBTE Buprgthe o 26
Iheedesne m@tme ﬁﬁ»ﬂn@@la@mpdt AL tAE Bb & wti6AEREN BY. Mirrors placed
ressure- co trol |l ed |nfla |on of

n
TouRi B aiRek Ay FORACETE S Bb RPGHiAG Ogthqf%sal%hnemgqﬂfé paw. The

dhatibabf @@uiphesmlvabéh G R @deach Aning4id18ebried By & BEndedl MMRerver using
via the anus, g anchor taplng the ?glloon

&L EHATSH 6 i b HBE ifbn i gAnd sheigng ditng)are recorded

§Hpata@ddp IN0NmGCHA) fdra t@fahbﬁ(ﬂﬁmbﬁ”hgﬁﬁﬁ'o'ﬂ 8nR spENtaRRIng or shaking in
gate to a con- stant pressure air reservair.

?qﬁw%scfé%mr%e Oroexmif is cpasidased thsiepdyphase. Whekeas thiolaE Rpase is taken

APMRE suh O 8ol Pehl RIS & sH0HE BbmMIBVIC®. mlﬁe{&@)‘lﬁ’sﬁﬁ shfiple is
guantified as the visceronotor response (VWMR),

setedcti on of the abdomi nal and hindlinb nusculature
EMG activity pro- duced by contraction of the externa

BRI FIl @2:MUEE 1on ik gsga? quantified using Spike2 25
sof tware (Canbridge Electronic Design). Each

BH1Eh 19 Sttt DouleR Bt GRPGRS eabEMEh RO PBLS Ny Heyfoused 1-2 er

@age i @n %erﬁ@@arg FRIURY Ra®hre A8Hly zﬁQstﬁ@t@zedf\%ﬂf pentobarbital sodium (45
tention. e |ncrease |n t ot al n?er of recor.ded
@@fk&ﬁé lalmlftﬁr@ AR EIREHEISALLY- alrslswdsagr@ gred prd prepieddpioghe external

I)lb’llﬁ]deeﬁlﬁ’@ﬂﬁﬁlre ﬁtrfﬂﬂc&oﬁgﬁ 8laphie éEmQB&ﬁﬂln‘gOEIQ&Q((e]l&ds are tunneled
20, 40 an? secon 4 mn art) are

SHhcHianERp S W“é’rﬁ’féf‘éli%l&%d at fAg B A dh e nck TofdtBre aghsys Adigr surgery,

b eat mehted sé}smx@%ﬂa aBb ReEioaletidicbe fR14-BHAR (f)h%r fitesting,
responses to colon distensjon jnitially in

el of
ARatlEcnddnesolrn HYLTCERIR pGliRed by eI 1e0B Pl inflation of a 7-8

BMH@ﬁ g B68b1E latéxt B/alll%ﬁ) dug %uh}d al fRkib@ tuB O TRIbGIS S ER W thted, in-
ynpsan (1 , 25 é instilled intg the col on

wrieﬁ l%rogla%%}%n Vﬁé]é%ﬁlfélsr mdeaqc arefl dyanepths bgHloabeety to the base
6he E4 P €01 ¥ 1 st S SRIART R ik adRRBH B oﬁémﬁ h §61§n(ﬁ@‘g£\te to a con-
WO 2007/ 025901 PCT/EP2006/065526 - %e vi sceral

FoRt RIS TCGH: repsroif-dBraqedords prestuse 5fcoa?r9%edo%l dgeptipuously moni-

Wr&EBY AprelQGé 661kd] @Byicel R@gpo%se g%%@r&lﬂ}ﬁ & H‘r&g\qsc\éﬁﬂh&tb?response
or positive control (norphine,

kg)
) i StBtagtiof eighe alb%@@mah@dr@%%ﬂé wsalﬂéture EMG activity pro-

gsdcaldylceResktioh @TRIRNS@S n IR bty 84 ﬁ%%élﬂ:ﬁuﬁr@qﬁﬁitlﬂé%@m \S§ﬂ<e2
the néxt 60-90 mn. 5 Visceral hypersensitivity

odtare (CambradgedlestrogicUdesian) v Epghcdigeniqnetrial lapts 48 é?co?ﬂ%EMG

haRAy @jf'ht ntlﬁéd for 24 RRSRAore BRIl (BREEnd) (@lﬁ'ﬁﬂm sek distension, and

glven ter baseline responses are established. Prior
Gseqnfrgr distentiony The inerepse stotyl ay phesekreeqyded swyisdwing distension

%&e%ﬁs%ﬁﬁ§ %@eﬁﬁe@%ttﬁ@fésﬁ(;hstt @abl@ﬁ@s%ﬁﬁ%sﬁnses to CRD (10, 20, 40 and
épersen3|t|V| y. In zynpsan-treated rats,

BAnHi 8 120 e5qmds of MIn A7 agrehsained In eonggiousy Bptedpied sits before any

Reshdchye control (norphine, 2.5 ng/kg) are given 4

hours after zynosan 10 treatnent and responses to

dpepensdoie prilvasorier sifeats eheesprices I9EOTM ¢itansig iy in a model
éisacu@\l'lﬁeﬁh 11961&/ kin Iaﬂd Rl SieYb dd16h 1peRbh GtileRNbah &hibdMntra-

nj ur 0] latic
colJomc){reatment w1th 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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Nerve The effects of conmpounds of this invention on
cold allodynia are determ ned using the chronic

weongeiset i on injury (CCl) nodel of neuropat hi BCPEPI006/065526

rats, where cold allodynia 154 s neasured in a
col d-water bath with a netal-p?ate fl oor and water at

gs%&glgs?er%n c]]uc g@ono F%gg%&fe&gg?ﬁf% fc]}l?g Vl ef‘a?né%o&)@l%n l1of3

dees owregawbs:lldmtpozme corfteolt( miof pirinat2. om 24kfe) arlﬂ;eldgumaiterad after
PREN& Ilegpé g&aatrggstﬁ)nlgh f—éf rés (gl?stey e(ﬁsténsugl ar@f lﬁ)v%d%l%rotlﬂ]e%ext 60-90
gut) ar raced circu nt| a Iy around the 'sciati
merve proxinmal to the tr| furcation. The rats are then
gk%%%%%%és??‘%ﬁ 230£ ge?{ﬂll %%}gecfsn%rftgﬁ{ ﬁy ?r vgﬂlc?e ftg?%flfl%ag?lgnic treatment
woh dymbp s pgdicaloh mdyeairaertsys gimehi affer belsu:hhd: rycsmrascs arg esthigdished.
fﬂ{g{%‘ éﬁjﬁ@?atcépﬂoql ¥"%s %@‘t@df@(&%@ﬁ ﬁxoera‘iée@s%dw %st{;b‘i}sﬁ"the

s of hjured”
piesaice 6ﬁbypemeumedt§p MymOSanftteatbdcrats aﬂrnmtseramm ef | oPhdoses of

t t4 d

hllu &bzehtu.qg 81%%39& a\%go%r{]\ﬂcr)élrtrrﬁeoggﬂ@ghi.g &;?lég) ?ﬁe a%ﬁvedll uar)s/ %féergymosan
trsztttrs:npmd responses tooligensivndalioved/oeo theowixh@)@(] mgery are
considered to exhibit cold allodynia 25 and are used

qu e I
Eﬁafn?el!;‘lgﬁge ggfd %ﬂgﬁgﬁﬁﬁn RLu!E v&ﬁl gﬁ}%}nﬁ ?%ﬁ'sqh&n({?enﬁhjg%fﬂie Sciatic
adm ni st erNdrsstubcut aneousl y (s c.) 30 mn before
testing. The effects of repeated adm nistration of

1 HRFAOB Pyt P 5P s B g
dugeicwbnuhetidminﬂm\m(Gg‘,_l)rragderle)[ﬁ neuropahlc(mnom)rats, where cold allodynia
fé%ﬁ'ésa%rr%i@ rér?]‘% 8- \Q{terf’b%'ilg %)Ii]tﬁ’ é%&%%lg{%&galog 518 @%@P@%&%ﬂ%f 1.5-2.0
daysd aExrapmaelradf 3-€4n GogaBord., Pailgesiay 183HBHES).M ce The
%Jcﬁ%&]?% @;%Igr%gsp%g glg%teh%tlféiyb ths.;; ti‘iﬁl g%é)lnoo%éf?? c%?fg%epx% iflocated and 4
ligettnimpred () drebr§ chiopec it rareqﬂa@d ?ﬁc&afecmﬂp etouad |t]mtt @iatic nerve

b’%%'%’-@é% %%gl]gé%oonf' 'Egs wps 'e_%'] | C a %‘Qﬁo@?épégﬂ%%ie surgery. On
s |4s7 mmm'rgean thEyrpe aGuinitiaile aﬁestsbcéﬁirlcohl, IATTCE) allqnilyal.a by indivi-

Iglllzﬁ CP Lﬁht?l\é\gmtngarllsf 1212[ ¢ !:éﬂi—l garteer% khog]nsd reco %?n” ethe Eotglrhf‘g of the injured
paowe dndn g]g ltmmﬁ]p'léﬁﬁdroéanmrﬁﬂnd ali]llmdSpaWAp pftexkomtad:fe]hcywél@ﬁ Paw lifts
zcl:%%(l)(lil?s]teg 3/1th lo%oe COttleOCIjl orq)lordglc,r:]ftg)ls : Jhlo?ll}no atrflzq & tlrr_rﬁ%')grlg&? rﬂatg a\sﬁt d%played 5

stal  femur in
Begparmiingromora kmuiay @ayfoﬂowmlgeurgeqeara cmmmsts)eﬁhfbwcold allodynia

%Ip(g?rta %ﬁﬁteC? m SBQTCB%%H gtsu Elé %Vaglg Sgldg e?lbcé% &CI' P%e compound or
¢drhparatis g this muertehnngy admimsrtened sabdmwrteongly gua)rﬁ] mng laamlre testing.
The

i o : ffect.s of d f .t
I 50 Sy RPN Qb 5 St -
ayltia miesteteaininosal 1@02(1Da1y387h fo]]laayn dlthe ldsﬂOIaﬁdicbstelo&ﬁme folldveing regimen:
f { f.r { d trat
B G0 Lo PmyBRFh 7 b ey R g s GRTRRHNRE 3t 12
initérkale (BID) douwr 7 ddyst he first dose on Days 7, 9, 11, 13
and 15.

Example 14:  Cancer Bone Pain in C3H/HeJ Mice

The effects of compounds of this invention on bone pain are determined between Day 7 to
Day 18 following intramedullary injection of 2472 sarcoma cells into the distal femur of
C3H/HeJ mice.
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Exanpl e 15: Determ nati on of Pharnmacoki netic
paraneters Male C|l: W (G.x/ BRUHan) | GS BR

w@ banorsent W st ar) rats wei ghi ng 200- 250 g wer ePCT/EP2006/065526

cannul ated. Groups of three rats were used for each
dose | evel of an experinental Com pound and one (1)

l . i
A T R P S A R LY E A e By CC). pre
watigy shdwroteghoutlyticHesienspe bpneafter imthan gludldryugjectier], 4re grown and

%8{1%%%00 dln%to ATC Tecomm rbd)él;c/lorﬁ% e%%p 3(1mpa§?l 0 CﬁeH§ ye )i/njected

fireddlytiytodhe dl@)iuﬂvas ca\ﬁtorrqﬁtheah@eﬂ famuaim am:_stdaotu@dﬁjiPUHeJ) mice.
%%g @]}QQH %ﬁ?& kgt I?clsg tagép% dﬁ%seqqﬁﬁesy%gggn\égl{l/sgg)té:?fg%ive behaviors

Hlindung &rgokhelif ), Balm_t on\f\a@kccbhbcefetlsde beéhapior (flendhireeak gdarding),
Jfogctge%] a%lrlbt{:ito?%/1 %Lﬂ‘ardi%g and hﬁ‘}b @SE §ff{l?%“gf§:oﬁﬁfpéﬁédsxiﬁlol#s Ii‘l?vention are
Mtamltmnm&)_lmm angle ﬁmmim)eadmnnrserau@tj omblagd|-sD& IP. In addition,
ﬁlfete?f%ctg 8@1%6@92['[6(1 ﬁ‘)tl d1%4h %} z{tfo%rgf g ngﬂdsao% éﬁrllé ‘f@eﬁh&? Hrom Day 7 —
as possi was' co tteated an

Poyi 5 ale determiesl. wiFPun dshsmm of mxdiratdesd\laFDa@sZ adtled3 tund 15.

the sanpl es which were stored on ice during sanpling

REAFSESE. INAARTRLST PHST LSRR Py T AL Oer at e

soon as and the plasma

sanpl es were stored -20C i mTedl atel y after centri 25
MadraCill Q¥ (bt BRAY EHan HOSMRF (éfanedert Witar) 80Cwrigkimze00@ab iglwere

é‘al?l%h}’ ?éds Gr-glags gﬂﬂi:e%qgtrs %\;eké)@seﬁffo} &6n dggqurey(gf a%r]g(p&]ﬂﬁental com-

par ent
p@n(déandaum@) heopropyited ratetah osed-gs hemloxly coptyel rinimals were

03’\9/66 I1F?)0'rro gle ﬁ?sgk@a)o&mgf'd Q?t‘élg{h%%%up%e{}Qg&lr&%ﬁ Ff? gpoedrug (N-[4-
ﬁlglﬂ@/—fﬁ(Smoe2ﬂ®@SQHyéé mgtﬂloxhehgrocxd} pyiandn - Birhxtyramide) was
g):l’m%p%éms a?lfa ﬁgc%sasglut h{%r gﬁ aﬁ%ugg%%éﬁgwﬁ/\gﬂf H&%%Hﬁl%glent to

Ar e resen
((}ﬂ/ﬁnnm@lh) M@dbemnteo@scu’alﬂ)bladgamgdn Arldf)ed samele { ©3 nHe was collected

chifli ' ts e ' | e e d
BOFEHG LB TR LS8 B PP R R » s
biat lenaide3 aﬂdoféximd\/mssviﬂsirm fiben Bighstictted edinvils hbafter dosing.
omthe tru LL] SC
ABGESEA Bt T ORI SBRE a8 g v
tantecd ammzds ﬂ%mas'smm axalatg/Natratas addedrtatthaq: saaiples Wthh were stored on

R OPREL SR B o0 BOE80 B o B Blen b PRpe oo v

gqHop tas lebs}ﬂ:amlethoplasme spnpelsewereistoreht 1000 imMeliaglichfter centri-
f%d%l% aPer %rangfe r%cp {1 %%QC %\%ﬁ%gbl\é\ﬂ}l/aﬁﬂgﬂél?ﬁe gocn%gnetrﬁfon of the

al rTB ap er eto.
POTHEPACDGE @615:5263mp(55}d (\Ah@t iods-2eisapropd-4-gietloxyfphenoxy)-pyrimi-

gﬁgﬁ?ﬂggmqﬁe)f\%s el[e?mllnecpi'b I}JlHlﬁ:? Us21n Rth)é aLO\lf\el rocedure, a Cmax of 0 ng/ml
yhp g p
and an AUC of 0 ng.h/ml were measured for the prodrug and a Cmax 61.9ng/ml of and an

AUC of 200 ng.h/ml were measured for the parent compound.

While the present invention has been described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be
made and equivalents may be substituted without departing from the true spirit and scope
of the invention. In addition, many modifications may be made to adapt a particular

situation, material, composition of matter, process, process step or steps, to the objective



(1) RBFRNNHR8 4 D R or a pharmaceutically
acceptable salt thereof, 5 wherein: Xis -CH2-; -0-;
WO B(0opes9p1 or -NR-, wherein nis fromO to 2 anPCREPE06/065526
hydrogen or alkyl; Dis an opg'pnal oxygen; Rl is
al kyl ; al kenyl; al kynyl; cycl oal kyl; cycl oal kenyl ;

0" - : al - : R4 a s
AR fand SOTTHE prepin: AL AKhey miftricHlonandiffentied o be within
thlelseond of theadlaims apperaiei derethal oal kyl ; al koxy; hydr oxy;
hal oal koxy; nitro; am no; hydroxyal kyl; al koxyal kyl ;
hydr oxyal koxy; al kynyl al koxy; al kyl sul fonyl ;
aryl sul fonyl; cyano; aryl; heteroaryl; heterocyclyl;
het erocycl yl al koxy; aryl oxy; heteroaryl oxy;

ar al kyl oxy; heteroaral kyl oxy; optionally substituted
phenoxy; -C-CRa; -(CH2)m (Z2)n4CO) -Re; -

(CHZ) m (Z) n- SQz- (NW n- Re, wherein 15 mand n each

i ndependently is O or 1, Zis Oor NR Rais
hydrogen; al kyl; aryl; aral kyl; heteroaryl;

het er oar al kyl ; hydr oxyal kyl ; al koxyal kyl ;

al kyl sul fonyl al kyl ; am noal kyl ; cyanoal kyl ;

al kyl silyl, cycloal kyl, cycl oal kyl al kyl; heterocycl;
and heterocyclylalkyl; 20 Re is hydrogen, alkyl,

hydr oxy, al koxy, am no, hydroxyal kyl or al koxyal kyl ,
and each R is independently hydrogen or alkyl; or R3
and R4 together with the atons to which they are
attached may forma five or six- nmenbered ring that
optionally includes one or two heteroatons sel ected
fromO, S and N, 25 or R2 and R3 together with the
atonms to which they are attached may forma five or

si x- menbered ring that optionally includes one or two
heteroatons selected fromO, S and N, R6 is hydrogen;
al kyl ; hal o; hal oal kyl ; am no; or al koxy; and one of
R7 and R8 is hydrogen and the other is R9, or both R7
and R8 are R9: 30 each R9 is independently -(C=0) -Rd;
-(O=s)P(ORR) 2; -S(=0O)20R ; or a nono-, di- or
tri-peptide, wherein Rd is al kyl, al koxy, al koxyal kyl,
al koxyal koxyal kyl, WD 2007/ 025901 PCT/ EP2006/ 065526 -
56 al kyl car bonyl oxyal kyl, am no, cycl oal kyl,

cycl oal kyl al kyl, aryl, arylal kyl, heteroaryl,
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het er oaryl al kyl , heterocyclyl, cycloal kyl oxy,
cycl oal kyl al kyl oxy, aryl oxy, aryl al kyl oxy,

whedoenzmany| oxy, heteroaryl al kyl oxy, het erocycl B¢ DEDR2006/065526

hydr oxyal kyl , -(CH2) p- C(=0O R_e55_-(CH:CI—|)-C(=O)-Re, or

-CH(NH2) -W wherein Re is hydrogen, hydroxy, alkyl, 5
Qﬁxnm@gagp, cycl oal kyl, cycl oal kyl al kyl , aryl,

ary al&y , heteroaryl, heteroarylal kyl,

het erocycl yl, cycl oal kyl oxy, cycl oal kyl al kyl oxy,

éﬁ@?@ﬁ?@umgéﬂﬁﬂﬂnﬁhéxy, het er oar yl oxy,

het eroaryl al kyl oxy or heterocyclyloxy; pis 2 or 3; Rf

i s hydrogen, alkyl, hydroxy Fhyl, am noal kyl ,

optional |y substituted

phenyl’, benzyl ,
guani di nyl al kyl , Regrhayy N am doal kyl, thioal kyl
or i m dazol al kyl ; i hgg:ogen, al kyl, an al kal i (I
metal ion or 10gamafkaf i % smetal ion; provided

that when Rl is 1Isopropyl, @ﬁ R5 and R6 are hydrogen,

R3 i s nmethoxy and RATi s met 9I or nethoxy, then Rd is

not nethyl .. The und of claiml, wherein Xis
2 Py ny%?ﬁggﬂﬁgx%%%ﬁﬁ '5@ﬁﬂ£of claim1, wherein Xis
@he@d: R5 and R6 are hydrogen, R3 is alkoxy, R4 is 15

g?lhgsr—o(ﬁéi'%gl@ r)]g-, 8{ (@)’ f‘ d rggﬂldg ﬁg}ﬁd(ﬁ goggg%@ﬁ"dls h';fro gen or alkyl;

Bl kaxah oftnar ®8kstl; or heterocyclyl. 4. The conpound of

laim.1, erein Xi.s 0 R5 and are hydrogen, R3
Rs %%slgﬂﬂgwﬁ Pﬁkynﬂa?ysfoa%fs @A%Qieﬁvﬁ?@o M%@E@%ﬁé@xgakﬂ;
RY ,R|3 RR* hrﬁi R @E@ndlagclan A gy gchykiir:‘]o g@h Kalkyl; aaﬂ(ljih@%(ﬂfolnlylj hIRE0y; halo;
%Z\raaﬁﬁio%%%%@9%@@%@65 U AR InORAY Toalky
al kaxpxydRéyli I8ydrdighRoRy; alkGrihlkox38 alk§lstlysHyD@esulfsAyl; Syano; aryl;
R9, R9 Is ;éC:C»-R .. and Rd is alk ,.gkko§%, hetero-
ar yhetsFoad; Retgogyalyi hetgocyphdalksurpitfiody-oeteEpdgylpxy aralkyloxy;
wherej [ [ ke _ \ RO
X N““é‘f%m@ﬁﬁﬁﬂ%%‘%ﬁ%%ﬁ%?2;&&* MR R R (COIRY
and (RBLhr &)as>heNR &R hereli m 1. 7. A phar maceut i cal

co Sy . =y . rmaceutically acceptabl e
car T o e R B i 1. V0 2007/ 025901

PCT/ZEPL00BY¥R65526 -57 8. A nethod for treating a P2X3

or e r,.an [ - i ' . .
G s S o SRR ar AR Sher T BT M AR allonyall

f r eglkebsetfomsldkylrdaminealkyluexge odlldorkylsibh excloalisyl rayvgloalkylalkyl;

inC%@&&&%@%EﬂiR&é@@ﬁﬂlﬁﬂferreaCtiVity’ beni gn

prostati ypertrophy, prostatitis, detrusor

hy p& iselfydexgea, alkiyli hw%yxw plsgrie aoyn o, hedtonyilhayl onplkaayajkyl, and
ur 9QAGYR" i Ml%reﬁé‘ntd'e}{ fty mr(ﬂg g&r 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 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 of R and R® is hydrogen and the other is R’, or both R and R® are R”:
each R’ is independently -(C=0)-R%; -(O=)P(OR®),; -S(=0),0R®; or a mono-, di- or
tri-peptide, wherein R? is alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxyalkyl,
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5 pelvic hypersensitivity, urethritis, prostatitits,
pel vic pain syndrone, prostatodynia, cystitis, or

W0 dioopravi ¢ bl adder hypersensitivi ty, a pai n cpam™EP1I0061065526

said pain condition selected f i nflammat ory pain,
sur gi cal pain, V|sceral pai n, ental pai n,

IF’)nr Sggélqyﬁ:éﬁ% ?1&:18 t e r CQL ]ﬁ aﬁ?]' A }({/ﬁg&ﬁhr]]l%rea;}jl gﬂﬁ&ﬁ heteroaryl

neu ﬂlategcwaxlakylpbﬁsmnmig, cycmlkehwcy, dydpakylalkylnxg rstldxty, aﬂylalkyloxy,
CVSth' #ekosa'r?/l‘a%p %Q{ero%(l ﬁﬁékﬁ %'eter&c%?ﬁ&& h‘rR/dPnyS’Jﬁﬁt QCHR),-C(=0)-R",

ect
as s e(ﬂﬁ#@bﬂ)ﬁ(ﬁ@)rlk ; pt B ENHovR' WIaymnhrlb rtshydxogen hydroxy, alkyl,
res
Bt 0080, SEL S0 iy T EOEROL e OB
gas ﬁllewrcvnyelstdynlahlkaﬁosnm&@oalkﬁhlky:lbeyj afylowy anyhalkyidadyeheteroaryloxy,
bo | i Jui.ar
oonl HUPRLRE of ALLATRYGLY 1076 8 RSy Ao
as s auiiesadidyl wiption glystubstitn ted pthienell bahizglt gwrsiidinylakkal, carboxyalkyl,

[ h. - bj,egt, i - -
necd iR Sakg A AL AR Wiy tosl iR ag bl metal fon o
cl alamalkah@eea«i\thmbﬂab@nof usi ng a conpound of claiml as
ar D5
%@%t@gﬁe@eﬂﬁm‘@% el B o o Sep Rt P and R i
Rsthyhdr REthaxe, then Rbisinbedheihyl.cl ai m 1, sai d net hod
conprising adninistering to a subJ ect in need thereof

%nl“heeféoﬁﬁ)t #1}{8 o?@igfﬁ{]tlh\gﬁer@in%@ ? éfp,.claiml1. 20 10.

he use o conpou accor cfaim1 for the

preparation of a medi canment for t;we t r eat ment of a
@2151@ compPRNg pclpie épyimreiant BGOSR - amd R areblydtp gwaBeis alkoxy, R is

a o or h@ tﬁvoer?et (I)fci{v it ﬂa?srl%lfdrr]obg%fn%rn?l theegt%%rl 113%@, R’ is-(C=0)-R%, and R?

is alkyl, alkoxy, heteroaryl or heterocyclyl.

4. The compound of claim 1, wherein Xis O, RZ, R’ and R® are hydrogen, R’ is alkoxy, R*is
halo or -C=CH, R’ is hydrogen, R%is R9, R’ is —(C:O)—Rd, and R%is alkyl, alkoxy, hetero-
aryl or heterocyclyl.

5. The compound of claim 1, wherein Xis O, RZ, R’ and R® are hydrogen, R%is alkoxy, R*is
halo or -C=CH, R%is hydrogen, R’ is R9, R’ is —(C:O)—Rd, and R%is alkyl, alkoxy, hetero-
aryl or heterocyclyl.

6. The compound of claim 1 wherein said compound is of the formula II

7

R' NHR
X
N
s
R’ N~ “NHR®
R4

wherein X, Rl, RS, R4, R’ and R® are as recited in claim 1.

7. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

compound of claim 1.
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8. Amethod for treating a P2X; or P2X,/3 receptor antagonist-mediated urinary tract
disease selected from 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, dental pain, premenstrual pain, central
pain, pain due to burns, migraine or cluster headaches, nerve injury, neuritis, neuralgias,
poisoning, ischemic injury, interstitial cystitis, cancer pain, viral, parasitic or bacterial
infection, post-traumatic injury, or pain associated with irritable bowel syndrome, a
respiratory disorder selected from chronic obstructive pulmonary disease, asthma, and
bronchospasm, a gastrointestinal disorder selected from irritable bowel syndrome,
inflammatory bowel disease, biliary colic, renal colic, diarrhea-dominant IBS, and pain
associated with gastrointestinal distension, said method comprising administering to a

subject in need thereof an effective amount of a compound of claim 1.

9. Amethod of using a compound of claim I as a prodrug for a compound of formula V

1
R NH,
R2 X
L %
~
R® RSRG |}| NH2
R* D

wherein D, X, Rl, RZ, RS, R4, R’ and R® are as recited in claim 1, said method comprising

administering to a subject in need thereof an effective amount of a compound of claim 1.

10. The use of acompound according to claim 1 for the preparation of a medicament for

the treatment of a P2X; or P2X,/3 receptor antagonist-mediated disease.

11. The invention as hereinbefore described.



