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WO 2007/ 025899 PCT/ EP2006/ 065524 DI AM NOPYRI M DI NES
AS P2X3 AND P2X2/ 3 MODULATORS This invention pertains

wo eoocomsounds useful for treatnment of di seasesPCT/EP2006/065524

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, conditions
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 ePMINQOPYREM D INFtheAS P2X3 SNDOPZXY/ 8 SSDDEUILATORS |
the tension in its walls rises above a threshold

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

Th s tinventiow pentihs mmonqmudsmelﬁﬂtfmemmﬂne]st dflgseldeaddediated with

if. this fails, | east [of0) S
Pax pbiingreiseosplardiagh o Bhbuep BT Ba%; SRV AL af{EE s usable
fouttth@nomene oi[@erﬁtpiunahryc gisttoinedstiex, respirarary, aldpaibeelated diseases,
|nQ$P|tedd q$d|ated by centers in the cerebra

HpRasand difordess “puri nes, acting via extracel I ul ar
purinoreceptors, have been i nplicated as having a
Vhe hﬁ'ngty bixfd dpxhiy s¢spbiogihle &r tavodmpatthat physiokigicabfuestions: urine

See rnstock, (1993) Drug .Dev. Res. 28:195- 206

B AR fEe BN T T TR S ra St AR SR L3[R plhgger i
pensssiyelnenwighe raisiog Sn 5 waksttides aigyeiarthresii e $eefelp mm(za rachervous

PR SR B R e O LR Pk oo RaBR ey s RFBROAT s, atteas
tantd a @s scivisadcsiZe'to mmihté)Mhop gl’[ theanieaepioarsilexdnat hetonomic

bas II%B%?%’& gtlccélala e &ﬁgfng éite %rr (g%teg gtcélrﬁgrs r1Tr113 fé&(l:rérie pzﬁ cortex or
Eﬁﬁﬁpurlnoreceptors are G protein coupled receptors,
while the P2X-purinoreceptors are a famly of

%rru%e%at g g%? L aceilggaﬁ 5t 1§oregepéorksh}ba ?%ng)ﬁ%at%& %g ﬁ'avm g a variety
bioproRisl dgicabarsl pmholhg.t:aim]ﬂyl(&enﬁnmstom (HBEDred DS Rear28:195-

e P2X r tors S es hav.e en clo

AR ARP e IR rS i B A PSS S B essn i
F2uMling BQﬁﬁEBensapmin IaakK'é,pramlniclad aereakeinaeosvey have esaplr gt ATP

R R0 3 (98, B Sl el Bl (1959

ﬂrTncA@ébpﬂo’i@,,on&hd bBis 6¥ah oledu1{rls® A éjur IraNedirodiph amard dhisms, and

1127- Th t d ch
e R KGR BROTEL TR0 09,1
fbesplbtsbﬁfﬁﬂcﬂ ﬁ@lPSZD(O}Vlﬂrm dceptors 2 AFdhilEeNATP-LAtkd tafonldhahnels.

n.vitro

e on P2X2 and P2X3 receptor )
Tt Qe SRR ERRYRD 3 FTe e M b Lo R rRpqratimers or
mbﬂa)rmham@fso rr@rdalteg D3R8 Mol RvEANE2 SRRSO siBlyp&IBive been cloned,

bbb st ?fé%%@ﬁ%?ﬁ%%uﬁ?z?@%é&?&?%md P2X;;and three

Bd;t@M)lﬂidrﬁ: rédeptdrORDR, QR2Xf f BLENM (Sed, .o, @henf et aNd1 9PN NAture

| a ur ot hel i um
77:22 -431; Lewis, et al. (1995) Nature 377:432-435; and Burnstock (1997)

Neurophamacol. 36:1127-1139). The structure and chromosomal mapping of mouse

genomic P2X; receptor subunit has also been described (Souslova, et al. (1997) Gene
195:101-111). In vitro, co-expression of P2X, and P2Xj5 receptor subunits is necessary to
produce ATP-gated currents with the properties seen in some sensory neurons (Lewis, et
al. (1995) Nature 377:432-435).
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Dat a exi sts suggesting that ATP nmay be rel eased from
epithelial endothelial cells of the wurinary bladder or

w@bdven24899 | ow organs as a result of distenti onPCT/EP2006/065524

(Burnstock (1999) J. Anatony 194:335-342; and
Fer guson et al. (1997) J. Physiol. 505:503-511). ATP

f’?ﬂ( ?@c@?t% 1tts Iafesfo[m@ DE LrORY (s SE FYRnPad. (f)llnﬁnﬁrpblagder urothelium.
ocat

conveyl ng |n ormation to Sensory neur ons
Bataapistsre ggeatlng:ﬂm'péﬂiB rmtws/ beaclgased snobuepothiebiliealdothghalrgalls of the

BPRLE DT RI Rallsesr ENEL LB M Bmagek 19900

Aoabery 198:3383d e d Hergusclh etchilr(g9%B dskirygiol. HPAPAET-hiét)i. ATP released

S het i nter| I neurons
%n%{ﬁpn%% {naglsgfwf msglg)lﬁ %mv%jjmgﬁﬁgl?rﬁagc oy to si&sérwr% lj)cated in
Jutepehdialichnesoriend €t mliuln@the]pn] ftanmi@n gr@rihO(Nz&nmﬂa@nm et al. (1999)

BIEHE S8R g6 oo st iS Rl B Rt lsddn 0 BRET B neurons. in-

plotmgtserasoly syspdthibtid pammpaltmtniﬁaiencdhcbimﬁd*ﬁtral neurons (Zhong,

St 07T Raie L e B IRl REIREG Plg pynereic

m@@iﬁggqﬂm WiFnaifdrept ﬁemfrgm@nls@@eﬁbmrﬁhe bdda&c and that modulators

SPPY tee SR OSER Fautihymod b AR eE Ry len Pt pabdien alsp (st i other

adnifddNnhigcRRh@k 6r eohditissal root ganglion nerve
termnals in the spinal cord has been shown to

RisrBl o ieh SR St dht FUo SRRy T BuPE R R BRSOV ES in noci
diptinte eesp@Bes #hOnich 3 Ted®ot ). (19P2XBr.Ieklepinacs. 118aMo7416e4). ATP-

It)%ggﬂ%i gé:{tlggtﬂon o@?{ﬁ%% ptt%r\égn%ggsra %n?%t Ign gsel )tlter({f%%%nﬁrlilzlﬂg in the spinal
caldeasbebnfshown da an&gerdtecleleh@ dfalutdmas, d legthetitR@abmitty involved in

BFidaLrE aptide (Chrea NP RErpat Nt oo pis 5P P receprors

BORYesH RIBhtiMD dh AbiEcdp ﬁd@ﬁéﬂr@ﬁls afth@aiofh pylpi (njoblaetezu Mlatute

%55;3‘%%%;}15%% %255 %ﬂs %%f)eg ?@%@% w5 'E,Ofrsearfne

hawetin PPEX, ﬁlhwztxg,g b@qtaml e&dptoris Bnﬁh@bi&@ﬂtlv@@é’@bﬁy nerve endings.
Dri.essen and arke, Naunyn, Schm edeber g

laﬂw&élﬁteeswﬂ% 1156 leégct@fgﬁmn byrifira f‘émaél@ ﬁE@leélﬁTgPe@ttBe human
bikadr-B22e@h 0 deR BRRHeRBK3 PakendBVEl: ¥yBd5 17 1975) CBBX hi@gonists have

and that nodul ators of P2X receﬁtors are potentially
becarsipwado hnanaeesicds animpd models (REigsey a%ﬁsaﬂ%? Newyrr or

Sainhedisd s Arbie Bharthcdl 3038525 ¢ oyt 'Tﬁﬂ%vﬁ@&ce%?%&g%zﬁ P2X,
nmedi at ed by P2X3 and/or  P2X213 receptors, as we as a

b2 Xeore BaRlyed B GiFeRtionan d4Bat medilntarsqfP2fregpsors are
f)@tgﬁ:@glg,rlgefuwgqng%b &. ant agoni sts of P2X3 and P2X2/3
receptors. The O present invention satisfies these
needs as well as others. Qther researchers have shown

Thete iprsardinghep pesddonmsthedp pEisetia gidisepghngAn digppnandgieprders

ﬁfeﬁlate@‘lﬁf@@ add Rk PQXQH%Eeﬂt&\é edsSwdlls a Mt BFsR @oﬁ%bﬁ’ﬁ‘dstth gthct as
in normal colon (Yiangou et al, Neuro- gastroenterol

Modulasae P@éf@%@ﬂ@g)ﬂd@wﬂwg@w&wﬁ apf@Xys receptors. The

bt GeB ok BRisREBedtetRlRwelllaRodefect i on of
di stension or intralumnal pressure in the intestine,

and initiation of ref|]ex WO 2007/ 025899
Peher pesoychere Baesshown that P2X; receptors are expressed in human colon, and are

expressed at higher levels in inflamed colon than in normal colon (Yiangou et al, Neuro-
gastroenterol Mot (2001) 13:365-69). Other researchers have implicated the P2Xs receptor

in detection of distension or intraluminal pressure in the intestine, and initiation of reflex
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-3 contractions (Bian et al., JPhysiol (2003)
551. 1: 309-22), and have linked this to colitis (Wnn

w@R00al025899Am JPhysi ol Gastroi ntest Liver Physi ol PCROP2)6/065524

287: GB647-57). Inge Brouns et a% (Am JRespir Cell M
Bi ol (2000) 23: 52 61) found that P2X3 receptors are

ggﬁﬁ a%ﬁgxfsd(n @@ ?l (56(9%%2@'1%%9'%2? anB%QQ§ﬁnlgethtﬁ§l%cohtls

|ca ain transm ssion
(Wm@memﬁnénfébbmml@ﬁﬂmmhewéwde@ﬂoMﬁD@@éBéﬁ%WZXZ)and
P2X3 receptors in p02 detection in pul nonary NEBs

08 s P ) TS ARl R
MeprreSlsed/dIRBulmdﬁngdurpre]ﬁzﬂ bpdies (MBBorimplicating the receptor in

Qﬁ t ﬁglo %l né C?&%r%%c% lottl’? rg Hgve%%f hc%@ ﬁfj( d)§)2X3
PARLEHFRINOEM tne g WRO.E feiply orffsra Pl ampliclOFhZ

Rcepidrskn ip§- ldytﬁtr:tmfgem mﬂmoahﬂyﬂ EBsDRios g atnalo ¢N|emajz (2003)

en; is al kyl; alkenyl; cycloal kyl;
gﬁ?’og%é%ﬁl hal 0, hal oal kyl or hydroxyal kyl; R2, RS,
and R4 each i ndependently is hydrogen; al kyl; alkenyl;
Ahé moen tival o viaes donpdalds of firkapllg I al koxy; hydr oxy;
hal oal koxy; nitro; am no; hydroxyal kyl; al koxyal kyl ;
hydroxy- al koxy; al kynyl al koxy; al kyl sul fonyl ;
aryl sul fonyl ; cyano; BRaryl; heterocyclyl;
het er ocycl yl al koxg, X roaryl oxy;
ar al kyl oxy; 20 hetel kyl Oxy; ~@Qptional ly
substituted phenoxy; ; )m (Z) n- (CO) - Re;
- (CH2) m (Z) n- SO2R{ Hmid n each
i ndependently is 0 or Zis ODor NR Rais
hydrogen; al kyl; aryl {laral kyl ; Reteroaryl ;
het er oar al kyl ; hydroxyfal kyl ; 25 al koxyal kyl ;
al kyl sul fonyl al kyl ; amsnoal kyl ; cyanoal kyl ;
al kyl silyl, cycloal kyl, cycloal kyl al kyl ; (D
heterocyclyl and heterocyclylalkyl; Re is hydrogen,

{h/ rmabé(ﬁfcﬁll(}yacc@t&ﬂ%yalts@l’i@r&m hydr oxyal kyl or

oxyal kyl, and each R is independently hydrogen or

g Kyt wWo 2007/ 025899 PCT/ EP2006/ 065524

is -CHy-; -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; cycloalkyl; cycloalkenyl; halo; haloalkyl or hydroxyalkyl;

RZ, RS, and R* each independently is hydrogen; alkyl; alkenyl; amino; halo; amido; halo-
alkyl; alkoxy; hydroxy; haloalkoxy; nitro; amino; hydroxyalkyl; alkoxyalkyl; hydroxy-
alkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl;
heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy;
heteroaralkyloxy; optionally substituted phenoxy; -C=C-R%; -(CH2) - (Z) - (CO)-R";

-(CH2)m-(Z)1-SO,-(NR%),-R ® wherein
m and n each independently is O or 1,
Zis O or NR¢,
R" is hydrogen; alkyl; aryl;aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl;
alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl; cyanoalkyl; alkylsilyl, cycloalkyl,
cycloalkylalkyl; heterocyclyl; and heterocyclylalkyl;
R" is hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and
each R is independently hydrogen or alkyl;
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-4 or R2 and R3 together with the atons to which they
are attached may forma five or six- nenbered ring

wo bav/ozgshd onal | y i ncl udes one or two het er oat OPGT/EP2006/065524

selected fromO, S and N, Rs i,s hydrogen; alkyl;
aryl; aral kyl; heteroaryl; heteroaralkyl ;

Bygr %fgy}gi ﬁ%&theﬁ%‘ﬂ%ﬁ%@{t&ﬂé 0 w cﬁ}lﬁ?laﬁﬁtfﬁgﬂéq @laf ¥drm a five or six-

amn cyanoa cyc
cyc Innfannb@]d:chtlkg/that ohteqr@ﬂla @tyxhldes one hlet\*exhﬁtvohtyhm sklptted RemM O, S
?—5{ npgen; al kyl; halo; haloal kyl; am no; or alkoxy;
and R8 each independently is hydrogen; alkyl;
B k@sd%ailrdxgpln alkyfi zrra]ahltaikyl hater eropluhdtenoptalkyl; dlyydtooiadtlkylt alkoxyalkyl

RS R R IR Tl T S SR
amOI ﬂl@teacrdydn?fﬂ lmtgmbijldlqlkﬁydr oxycar Ibonyl al ky:
r

TN SR R o e R
Réaret Bafrayh sudepemienfly tsdtydrog;y cdlkl; a]]mxyalkyl aminoalkyl; aminosulfonyl;
ne 950 8L RS R SRGR SR
aC C epyabkelssléinyklkyhemsoécarmeteiyalk i5h pdrosycaib ylalkyD- ;

(1? Hrox?e[lkyll)\l cal‘lb\'\@%ﬁﬁplpa gllf a%a]]ﬂyl ar}'g]?ul%o%y 58 hgt%g%yll l’f’eteroarylalkyl

h drogen-or

aI k)hleter@lrﬂadyjnyl tytelaatlidy br heﬂyltolcyxﬂij'lelﬂleylyl hal o;
hal oal kyl or hydroxyal kyl ; and R4 each

Llpﬁ%oa%ggc?@& d o ﬁéeﬁt H%QIPE&‘%}O Vﬁf%§dymp (ﬁlr@r %ﬁ/wnﬁqﬁ oal koxy;
phztrmcelawalhmccmtdbloqualtkgrbqf whé&ey aI kyl ; hydroxy- 20

%I k(?g(ayCH @”Yé(%igk%y NR’al, %lefsellﬂ Il?srf?%rpoq{)}él a‘?lldllic(?m}ld.ro gen or alkyl;
cyano; foaryl; "heterocyclyl;

Det wmgmioplah(b)tygw ar yI oxy; heteroaryl oxy;

%L:L%J‘Miyﬁxa}ﬁ@nyg‘égaéa%%f %&@é&lﬁ%&% h%%og?ﬂgkhyor%%ﬁo%hﬂhed
R{, BRI K2 )ach ﬁ@epe(nmamy Réydwiger;eikyl;mikany; amaachalo; amido; halo-
Ihngr%g(eg%ﬁ(% ﬁl}}rfhsoxg,r I’loaziko 21?1 r% %1 9 fg%dr'o\%aﬂi@ﬂ aik%xya]kyl, hydroxy-
het eatk@ay aallkg/ylbfl;allm;«yiraﬁoy;salfkyﬁ arylalllll?mn)yy aydﬂy)l aryl heteroaryl;
l ; '
aI k fcé%J ?I y%%tg{%g?lx@#%)gﬁ agyg(?xa/aﬁl?%é{roa \A oxly, aralkyloxy,
het eleemh]yyloxﬁnﬁuhﬁll@rsﬁbymhtyﬂ ahéndxy; JREG R*hy@ 9geir,),-(CO)-R";

al ky d X hydr oxyal kyl or
al ko )ﬂer? gﬁ%f?&gg é%c%ﬂ]?‘éelins i ndependent | y hydr ogen
or aﬂlklydne@ih iR2epended®B; it 0Ogetther with the atons to

V\/n e attached may forma five or six-

g that optionally includes one or two
h et @ @a{}fdf’@geﬁ edled! @4 iR KeterSarykm@telNbaralkyl; hydroxyalkyl;

alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl; cyanoalkyl; alkylsilyl, cycloalkyl,
cycloalkylalkyl; heterocyclyl; and heterocyclylalkyl;
R" is hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and
each R is independently hydrogen or alkyl;

or R? and R’ together with the atoms to which they are attached may form a five or six-
membered ring that optionally includes one or two heteroatoms selected from O, S
and N;

R’  is hydrogen; alkyl; aryl; aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl; alkoxyalkyl;
alkylsulfonylalkyl; aminoalkyl; cyanoalkyl; alkylsilyl, cycloalkyl, cycloalkylalkyl;
heterocyclyl; or heterocyclylalkyl;
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Rs is hydrogen; alkyl; aryl; aralkyl; heteroaryl;
het er oar al kyl ; hydroxyal kyl ; al koxyal kyl; 35

wa@bdoylozisbd onyl al kyl ; am noal kyl ; cyanoal kyl; PCT/EP2006/065524

al kyl silyl, cycloalkyl cycloalkylalkyl
het er ocycl yl ; or heterocyclylalkyl WO 2007/025899

et ey P ug Lkl o EGPARD BN Lo

Rndﬁbﬁn@@htﬂ@epc@ehw ISdgfénogeal dyl; cyelpelkpladyeldalkylalkyl; haloalkyl;

R B s T T S

am munmdgdrwxlytnxydk}dyﬂlydrhwar@nyyia]ﬂ(bbhydrakj@l{yloxycarbonylalkyl aryl;
hyd l
a?/ylr af) 3?" é%ﬁ%g?é?%g%ﬁkf }lf%fléerp% ry A a eg(g?@grlgl}{lkonyl heterocyclyl; or

hetéﬁwmmytbhﬂﬁbnyl heterocyclyl or
het er ocycl yl al kyl . The invention al so provi des and

r s,

@H@Lo ?c}hf Al&?#rr?g t 8&1 Hﬁ:%g%% ‘?1’%1?1 do p%gu %H?oon‘%@l RosRd

mrep@mdsgnt:ﬂheds @ﬁimmg}hd sompoundsl @sismotlhhéqi of wepainegtthd,
ééﬁ sowing terns used in this Application

|ncP Ing the specification and clains, have the

definitions given below It nust be noted that, as

Uskeds othprwispestaserb ¢he fOélanrteramﬂjlscﬁel tppaprdisation, aigwding the

L @iﬁ%{)tﬂ% clzflf?lr %V he def Rions %ﬂlgn bEllaG/ It #ﬂ&gﬂi'églt%g%detgat, as used

ura erents’ unl ess e cofitext clear
ot the SWC'ﬁ“@atwmgmﬂh@tappcr@feé ckimg the @@g'qi@rtfﬂdns Teat “an " and “the”
ﬁ%ﬁﬂ@?ﬁﬁafﬂ%ﬁré}ﬁé {Afl\[l%s){hé’éon%&;?‘ci% Ty GRIERQ WAL Qs
receptor sit means the’ nonoval ent Flnear or
branched saturated hydrocarbon noi ety, consist- ing
Sogaaisy” tefers s bermpe drtwtr@éléﬁceatﬂmmtwmavﬁ mgthor gpmppend or
tRdweline carbon atonms. "Lower alkyl" refers to an
al Kyl group of one to six carbon atons, i.e.
G -Cgal kyl .  Exanpl es of al kyl groups |nclude but are
Yoty mﬁatléthetr@onqveknylmeaé@hwandmd@ﬁwrated Bygeepppn npgety, consist-
in%‘%glékydf cal%%ﬁ aIHch)_{/!ipo g&? ﬁtronguﬁé’dl ng ¥ ﬂ?@rﬂto\ﬁ!le to Bvd#Xdhkbon atoms.

octyl,” dodecyl, nmeans a | i near
ﬂmwall@htreﬁwp@eaiﬂwbgrorla@if B4 (001X SAREPI HOBToA &ntbonikyl.
BLLRBleO8f Ayl ero%?ss e dronavial Ssttinhydr @ cae@@m el ,ngﬁieyl,qgopmpyl,

three to six-cafbon atons, containing a .

wobihe sewdmﬂ wrighutylepershily n; h%Ylo?féﬂyﬁOdeﬁﬂdartdw@elhkke.

"Alkynyl means a |inear nonoval ent hydrocarbon

r AR m@zfnsta\ﬁﬂeil‘}n&'lé(va%'f Hﬁﬁo@ér@@@ ra‘?iﬁca@of % tB rsﬁr&ihﬁﬂ atoms or a
nonoval ent dr ocar bon radi cal hree to six carbon
hitapgied e qmt hydragarbpi aaéitlcabﬁ%thmeu tpsix ceﬂm ,atemg containing at
RhABRY touDE 8BYAY o cAfMlyE BRopehi€and Ak ik ene” means a

I'i near saturated dival ent hydrocarbon radical of one

to six carbon atons or a branched saturated dival ent
HYKYBE P By aliagricapnofalant hpdrosasben adieal plivode girgcarbon atoms or a
Eraﬁched%gﬂwa%@h%(ﬁ{)mfbgﬂ Eadichl f t‘ﬁk&'ﬂ) Rl catdnl 8585, containing at

P | ene, 2-methyl propyl ene, butyl ene,
east one triple bond, e.g., ethynyl propynyl, and the like.

“Alkylene” means a linear saturated divalent hydrocarbon radical of one to six carbon
atoms or a branched saturated divalent hydrocarbon radical of three to six carbon atoms,

e.g., methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene, butylene,
pentylene, and the like.
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30 pentylene, and the Iike. WO 2007/ 025899
PCT/ EP2006/ 065524 -6 "Al koxy" nmeans a noiety of the

wo eoomtme9 OR, wherein R is an al kyl noiety as Bef/EPmd6/065524

herein. Exanples of alkoxy noigties include, but are
not limted to nmet hoxy, et hoxy, i sopropoxy, and the

L "
Fglk%‘ ﬁ%dﬁg er e éé)flt s a and erel?Jthl{]‘ﬁ1 {1%;1?% 1th ag defined
hleking @taltmete@ pﬁak@oefnpieacsylnalmi@)tyaahﬂcyiot @mﬂ@é g0, m@h@u@e ethoxy,

ﬁ@eﬁﬁ! 2- nmet hoxyet hyl , 3-net hoxypropyl,
%X%@ﬁfaﬁg oxyet hyl , 1-(2-net hoxyet hyl)- 3-

nmet hoxypropyl, and 1-(2-nethoxyethyl)-3-met hoxypropyl .

" MkRryyadat b@pgm'a m@aﬁyyf shafeiretlp ROt Re-, bermR as alkyl-apd R’ is alkyl-

(o) =] KV Iy
UL B B O I S B B0 ST el >
wiedrosydhyli &mmcypmwl R medhyhPkydthoxysthybfli (Rew ethoxting) -3-
I e formul a
G S b e S
R is alkyl as defined herein. "Al koxyam no" neans a
mikgearberylt mearfsgymaiety ofitie ORMuthdt eR'n WRerasRHy exogahRols alkyl as

Aﬁ(éhheﬂe?}.and R is alkyl as defined herein.

anyl" means a noiety of the fornula -SR

V\hereln R is al kyl as defined herein. "Am no" nea !
grlsylpnlfogsl” Reapp a prdiety RE thgderrnmerla eBe Ry W@@S@nlfe ﬁ@lzyanad&’ is alkyl
a8 ReRn. al kKyl. "Am no" as used herein thus
enconpasses "al kyl am no" and "di al kyl am no".

" Am noal kf/ nmeans a gro@p -RNR R wherein Ris |
ailicylrefoaylatioyimranssy@oRty ddbpfopmulardefertiehpip where R'is alkylene,
Ry dr-8oemmrr aldatyl as diihyh aBlen0” as used herein thus
enconpasses "al kyI am noal kyl " and

»di al kyl am noal kyl ". " Am nosul fon means gr oup
"Allsoxyririe” mpARs @imeirky of He fRrmplac )ﬁrQBeWE‘ﬁélé‘rﬁ‘ Iyrypgogen or alkyl

RY AR08y pc{sd@ﬁllfé(ﬂherelﬁm nosul fonyl " as used herein thus
enconpasses "al kyl am nosul fonyl and

v di al k¥l am nosul fonyl ", 25 "Al kyl am noal kyl" nmeans

g6 ARy Nimrean b B10& th o Kb dorarily rdnwh e IR Akl 3 Wuned herein.
Al kyl - am noal kyI i ncl udes net hyl am nonet hyl ,

rh ol atdanoL tildyib, Nmmhytheﬁtsihrmaﬁ@Rybachah&aﬁendeamyn@mdwgen or

T eARinaia b gt BE Al RamHg e Aptkslamino’.

al kyl as defined herein. D al kylam noal kyl includes
thdrizioaikly Bl a0 SR &ivylp, - RINRUA "Retehoth Rk ARGy land R' and R" each

{Ilhggf}:qrb)‘égt m\f\%?’ I@@%/ ggg]gglgeé@(ia e h%lé%cgi%egfglrelttﬂgs encompasses

"alkylaminoalkyl" and "dialkylaminoalkyl".

"Aminosulfonyl”" means a group -SO,-NR'R" wherein R' and R" each independently is
hydrogen or alkyl. "Aminosulfonyl" as used herein thus encompasses

"alkylaminosulfonyl" and "dialkylaminosulfonyl".

"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.

"Dialkylaminoalkyl" means a group -R-NR'R" wherein R is alkylene and R' and R" are
alkyl as defined herein. Dialkylaminoalkyl includes dimethylaminomethyl,
dimethylaminoethyl, dimethylaminopropyl, N-methyl-N-ethylaminoethyl, and the like.



10

15

20

25

30

-7 " Am noal koxy" nmeans a group -OR-R wherein R is
am no and R is al kyl ene as defined herein.

wO 200kptsod f onyl ami do” neans a noi ety of the foPEWER2006/065524

-NR S02- R wherein Ris alkyl and R is hydrogen or
al kyl. 5 An1nocarbony|oxyalky| or "carbanyl al kyl "

CEPIRR HB 0 R 010l BT e

herdmogen or al kyl as defi ned hereln Alkynylalkoxy

means a group of the formula -OR-R wherein Ris

%K%‘Igﬁﬂﬁ BﬂﬁdB I%lé&?ls a%(lﬁxpx)lf tl?esfoq'g{ﬂanﬁq{ %ﬁ [ R'v@le hDR is alkyl and R’
agon st " ers to a conpoun that di‘m ni shes or

pﬁ@@en¥@0twéﬂactlon of another conpound or receptor

site. "Aryl" nmeans a nonoval ent cyclic aromatic

h&ﬁfn%@%gﬂ o%ﬁl@ﬁ Vorc'%ﬁérﬁsilhﬂ%g "Q{eaﬁs @prof t}pébforrﬁﬁla -R-O-C(0O)-

tricyclic aronatlc r|n%> The“aryl gr grcan
DIRER omzrein RoigpbayleneprdiRaR” gechiingepen gesvtlyiinhydrqgamsiradybas defined
ALY, noieties include, but are not limted to,
optionally substituted 15 phenyl, naphthyl,
phenant hryl, fluorenyl, indenyl, pentalenyl azul enyl ,
o@g;;m%]gﬁw mealbq HEHERY |of th@\épmlplg n@di—@q @/hyqeln Ris alkylene and R’ is
di gy heresl| Phenyl sul fidyl, di phenyl sul fonyl,
di pHenyl i sopropyl i denyl , benzod|oxanyl benzofuranyl
benzodi oxyl yl , benzopuranyl benzoxa2|n

bAMRERSt FréRry o 2 B@ﬁﬁ@m%@@h@nﬁwhew ﬂ%‘ﬁp}ﬁéh%\%tml()f another

%&Qﬁﬂd&%& &Prdtkite. benzomorpholinyl,
yl enedi oxyphenyl , ethylenedioxyphenyl and the

Ilke i ncl udi ng 20 partlally hydr ogenat ed derivati ves
tiveF egrans: W%qﬂal@r oychpgromatigihygocarbgRimietrggpeustifged a mono-,
bbe E&d}@lﬁ&ﬁ‘@ﬁﬂaﬁc nﬂg amhéaﬂyﬁg*oﬁﬁ |ca1RBB@ptY$]ﬁﬂ? sulf3fitdt&d &tefined

al kyl ene grou is an aryl group .as defined

hegﬁlél, rﬁxa@p&s o? Wb@ﬂﬁ‘&p%}ap@dg L]:B’fti aredsot @gﬁ%ﬁto optionally substituted
?llf@ﬁ'l/ A pﬁ’erfa%tlﬁ?l' ﬂﬁ&@ﬁﬁnl\fﬂdl:nﬁ ;F‘E%bﬂéﬂyp %Eﬁ]hll%yl (@@rﬂlphenyl

I'i ke are exanpl es of yl al’k 25" Ar

U MURLIRE M S AR CIARL AT RN E B tonyl,

a hyﬁﬁ@@p@pﬁlﬁnﬂ BerBodlox@syl, lﬂaﬁ%fﬁ heE@ioRioxylyl, benzopyranyl,
ibylsu fonyl nmeans a group of the gornula égé

heiepEazinyk hegzaaginonyd. bragepigerafiayk bﬁnzopimra}znb& ;ben%@zm@ldmyl
96&6%‘65{)1@11&/1’1 %&Pﬁéﬂéhﬁ)xy@éﬁy%ﬁl@f@h@dlgxﬁeﬁl}qn d@Se like, including

defi her éi n oxy nmeans a group of the
Pyl hydreperard dgFsitben rq0§ al kylene and R is aryl
as 30 defined herein. WO 2007/ 025899

PG llabR20RE/ ABaRd4d whith X AR Yﬂtercharf@ﬁlﬂ@ BediPd RHXaPR'R” where

the fornula -R-R', where R is al fylene as defi ned
R*is an alkylene group and'R" is an aryl group as defined herein; e.g., phenylalkyls such

as benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, and the like are examples of
arylalkyl.

"Arylalkyl" means a group of the formula -R-R' wherein R is alkylene and R’ is aryl as

defined herein.
"Arylsulfonyl means a group of the formula -SO,-R wherein R is aryl as defined herein.
"Aryloxy" means a group of the formula -O-R wherein R is aryl as defined herein.

"Aralkyloxy" means a group of the formula -O-R-R" wherein R is alkylene and R’ is aryl as

defined herein.
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herein and R' is cyano or nitrile. "Cycloal kyl" neans
a nonoval ent saturated carbocyclic noiety consisting

w@boomoess99 or  bicyclic rings. Cycloal kyl can optT/BPRDé/§65524

be substituted with one or m)r_g_substituents, 5
wherei n each substituent is independently hydroxy,
Ik | kiR >

Rl 5 Hekns Moy IOl RIRihere R is alllene as defned
bgreii dniddy] ik gyanndir aatied. Exanpl es of cycl oal kyl
noi eties include, but are not limted to, cyclopropyl,

c%'ﬂtgﬁ’yﬁl FGh ORSAeRt satuiG¥! QAR Ve nf¥iEl RBFRLHo 0 3N o-
ﬁ%%ﬁ‘l‘e, F%cﬁ&b?ﬁgﬁpar%?%lYy‘hnsa?u?até%ggerﬁ&a f@es oot
bisgdlieotngs. Cgjedliadciydrtidoplly beraehsttugedvwitie pye of mokesubstituents,
APEFRLRCD R oot TR o R A RRE AT, 1o gl amine,
alokyilkylaginalor diglkybiiined ess etherwisespecificdhandicaiod.oExamples of

e

Lo BRI AR AR BRI RE R Reblafunt cyclopenty
cwidiesyli qyglobeptylomad theNiRbRncladin 2 p8(t@)1y Wh faninated derivativen thereof.
integer fromO to 2), with the understanding that the

' 3 kb ' i s
POk AU o SR BRI, RS e e s
exsldalkyhpddefine¢heremal kyl , or cycl oal kyl al kyl ; Re and R
are i ndependently of each other hydrogen, acyl, alkyl,

gy GbRalkkylmeadt af Xﬂi&rl%hil&(ll a2kkled RRGn WHBRM Bnd, $w@or fRdee
I's hydrogen, alkyl; cycloal kyl, or cycl oal kyl al kyl

hyfHogdiegioms hgvelbegn replacrd withg sgi:)Rtgﬁpf’:ntéy@qp@aqiqp)ﬂy,selectéd from the
£26% b R8N OR" SRR, aAFYS @Y, ROWHTRNPRIMA @B Tom Bt 2), with
i al kyl am no. Representative ‘exanpl es I nclude, but
theaindorstanidiigthat the pomt pf/aftashipenhgfi the Betpiwalkyl radical is through a
. a - -1h 0 . pb c
R e e
ehydnpexdantlypif cach ghetibygoreonyasml glkyl, cycloalkyl, or cycloalkylalkyl; and
r 3 P Y . ’ 1 d
| Ilgl%] ﬁi rl]sg?;?{; %y@?% {llﬁ@l éﬁk%](l){ﬁ@%é&)ﬁl)}awaﬂiyl, and ‘when n 1's lor?2, 'R
kb §M¢1M£x)1 qyetonlcylalkyl ainirgs a¢lanipoemiappalkylamino, or dialkylamino.
. ‘ ) ; ]
e

hyttoxypeop ylide hydroxy-tdtydraametitylethdna 3-dlimolnoopednyd lor
BN £ Bl 5040, 12 OB BRI 2o, >

I n arni n
heinoethal, Gramisebrpyk d-thetbmsiforyetioyl, angnoseonymeihyli ng
' i Ng: | : ' t he
SRR, Stk i I HAH RN ARIAN. D on
anetheteomm o sudtoniylethyl, Tivsh Hemarosalfed ylpropy, arnedythbdike.
optionally substituted as defined herein. Exanples of
. y S ;o ' ' ¢ a4 '
Y iR, P e BreiP i B SR g & P fiding a leas
prOXarEty Kingchitamo gone, wotohitkigoripp hetemasan aisedsiciad from N, O, or
i ar oLyl . . . L '
ShERRRA U pgBHAagbaL ¢, LR VORI LSk achmen ot of
herhatend ], ragigali vl by lon aguicerohtiqwng. Thediptdraaiyl ryg may be optionally
ﬁﬁfté’g sI d’erlgft{%%&m I3 é{% of h*%?eg&eg I%Qig%ésqgé’l dT’ but are not
enzi m dazol yl', benzooxazol yl, benzooxadi azol yI’,
barzdthioationatly,subsitziod inadizelylo bydzolyb evexeqyyl athyazolyl, isothiazolyl,

j | S Qi Iyl ., 1 g |.a7i

é%‘%%%jﬂ; é%l%@ﬁ%ﬁ?%%ﬁ%?]oﬁé@ %Ibengort}lu%l,rﬁﬂoph}!RL furanyl, pyranyl,
pyridyl, pyrrolyl, pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl, benzofuryl,
benzothiophenyl, benzothiopyranyl, benzimidazolyl, benzooxazolyl, benzooxadiazolyl,

benzothiazolyl, benzothiadiazolyl, benzopyranyl, indolyl, isoindolyl, triazolyl, triazinyl,
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-9 qui noxal i nyl, purinyl, quinazolinyl, quinolizinyl,
napht hyri di nyl, pteridinyl, carbazolyl, azepinyl,

walec@zepmsay| , acridinyl and the |ike, includi ngPCT/EP2006/065524

partial ly hydrogenated derivatiyves thereof.
Het eroaryl al kyl " or "heteroaral'kyl" means a group of

. R R. i n R 5 . : i
ek Sl pfradt, Sin kRSN E Bufchtoy n B PRI Tyt rbacotyl
msamyl, diggepoy, afridire afidthellke, ingodmR pattexlgihgdiRgemated derivatives
hetegoaryl as defined herein. "Heteroaryl oxy" means a
group of the fornula -O-R wherein Ris heteroaryl as
defined herein. 10 "Heteroaral kyl oxy" means a group
Beeterdpaylplsyimer ahet@oRakyl wieane i igrdR pi of téﬁt foyne e RaRdWIRrein R is

. ' Wo....The terns "hal 0",
mﬁ%ﬁ%ﬁ%ﬁyééﬁ dgﬁ%h?§§¢£ﬁaﬁP§ﬁ“haybe used
i nt erchangeably, refer to a substituent fluoro,
di¢teiogrylsteny, mesns pgaoip ofith amia “SOxrdawkerginkly is hgteroaryl as
g&fiched daerei n in which one or nore hydrogen has been
15 replaced with sane or different hal ogen. Exenplary
hal oal kyl s include -CH2C1, - CH2CF3, -CH2CC13,
aréc?tpqog ool RygANY LIGUP of (yejyr’mlalﬁ dOtRavhegeeR is heteroaryl as defined
hé&faioal koxy" neans a noiety of the formula -OR
wherein Ris a haloalkyl noiety as defined herein. An
exenpl ary hal oal koxy is difl uoronmetho

X . . . 1.
Hgteorrdptryanicass 2 Fegnsf ﬁlegaltrwlar@oRﬁ' ndreiie Rep plkglgne and R'is

haashr@aeddine@natetin is N, NH or 20 N-alkyl and the
remai iing ring atons form an al kyl ene group.

"Heterocyclyl" nmeans a nonoval ent saturated npiety
Ehniras | %@0 of heJpgent’ gn phadider hich may heeief dhtgich ARecably, refer to a

SMRiitu@ht 8 ech¥drofl Bdind16k ®ygeat oms (chosen from
ni trogen, oxygen or sulfur). The heterocyclyl ring

may be gptionally substituted as. defined herejn.
ésl%‘ﬁf;‘ﬁéls megps %JéYléHS geinadyrerain %Wﬁ]ég ONREF Brpee hglypécsy s been
Rplackd With 88k r diPRfdn@Adbbsh. SR yih SdalRyIP aichdieNYIH (25

EYRELSE R SRR crteeBl Bt ™

pyridinyl, pyridazinyl, pyrimdinyl, oxazolidinyl,
i1 Qs Ak 6%y "tttk a m dTeL PR el fodthulat- WRaHMBEtetH RYY a haloalkyl moiety as

FE@NAROLY Ghath o mATe DR TciDihula L DRAGLIH R
(BRGNP CACotaliPOY PO EPRBIESY 1 1 i myl

benzot hi azol i di nyl, benzoazol ylidinyl, dihydrofuryl,
tiattenltyds ahinoy Imeafls Hydiapdrrapyhhertiatat Ay dne pyiizaryth is N, NH or

&hHEﬂgr olinyl, 30Q thian%r h0|i@% sul f oxi de,

Rt EHBP e TS Pk atomiinbB AblVIsBE v,

di hydri soqui nol i nyl, tetrahydroquinolinyl,

tiettealeydyll’ sogus molonobydlentand ritbemloidey .con¥idt2Q@AT a2 bBG9ee rings,
PCT/ EP2006/ 065524 .- 10 .

mcorporating one, two, or thrée or four heteroatoms (chosen from nitrogen, oxygen or
sulfur). The heterocyclyl ring may be optionally substituted as defined herein. Examples
of heterocyclyl moieties include, but are not limited to, optionally substituted piperidinyl,
piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl, isoxazolidinyl,
morpholinyl, thiazolidinyl, isothiazolidinyl, quinuclidinyl, quinolinyl, isoquinolinyl,
benzimidazolyl, thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone, dihydroquinolinyl,
dihydrisoquinolinyl, tetrahydroquinolinyl, tetrahydrisoquinolinyl, and the like.
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"Het erocycl yl al kyl" means a noiety of the fornmul a
-RR wherein Ris alkylene and R is heterocyclyl as

walefornedoher ei n. " Heterocycl yl oxy" neans a noi BCYEPRF006/065524

t he fornula OR wherein Ris heterocyclyl as defined

herein. 5 Fbterocyclylalkoxy neans a noi ety of the

13 . [

ORI me ) Sl e R IR0 rFp R shlkylone and R i

hﬁn@wﬁﬂyasﬂdhhélﬁnmmula OR wherein R is hydroxyal kyl

as defined herein. Fwdroxyalkylanino means a noi ety

EeydiqoLp! tg{f’G h%'f&nﬁn YHLHE R iOeterbByclyl

gffl‘f(y]{% }énﬁ %}*n?ean le F [ ne§ %erelgnee yewras

dﬁb@d@ﬂﬁ@kalanlnoalkyl neans a nolety of the formula

-R-NR -R' wherein Ris alkylene, R is hydrogen or

qllé(t&loc "'n?eaﬁygﬁ%éf?bf(%le @S e f?ﬁqg wWhHeldh R-is alkylene and R’
"Hydr &ycar 3%y lal kyl car boxyal nmeans a group
fhetelﬁ‘écﬁld]rftﬁﬂeﬁne@f(r@@) OH where R is alkylene as

defined herein. 15 Fydroxyalkyloxycarbonylalkyl or

THIY B%M@xl§%¥§rﬁrab&8ﬁé{ﬁdf‘fﬂé forﬂ%ﬁa%)l@wﬂér@iﬁm thyhflﬁcyalkyl as

formula - O - ereln each Ri s al ky éne and

ﬁﬁ@@éhﬁﬁﬁlsane or dlfferent "Hydroxyal kyl " nmeans an

al kyl noiety as defined herein, substituted with one

Gy dFBk Rikyldhigbemdl oh B8Rty dRe fUrm‘iﬂH BeR-RY dheéih REsaHRSogen or
FOVI ed that the sane _carbon atom does not carry

ﬁﬁﬂénﬂﬁhﬁ}Bﬁénﬁ?@VB¥¢€@W6Uﬁﬂﬂﬂepresentat|ve exanpl es
|nclude but are not 20 limted to, hydroxynethyl,

2H YR balk A Bﬁéﬂﬁ@(ﬁ‘@fe@jpé/ﬂ the %‘rﬁﬁﬂ’d RN -‘P@Whereln Ris
hydrox net hyl ) - 2- nethy rop roxybu
éigﬁtkmigﬂgen ar s %uviawdroxza 135 fASfi a&eéimmlb pyl ,
2 hydroxy 1- hydroxynethylethyl 2, 3-di hydr oxybut yl ,
dk Mﬂfo@&MD@I”)Ur "@MmBoxyalkyl" means a group of the formula -R- ﬁCO) OH
t hyl ) - 3- hydroxypropyl "Hydroxycycl oal ky
W@Qﬁ @yge65? I§nedBFEty as defined herein wherein

one, tmo or 25 three hydrogen atons in the cycl oal kyl
rrgtire Ayaliiisgcdreenylalep! acegdmwixldlk xyoy®baxylkyl" means a group of the

S0 W LR, S R T bl i

the like. "Urea"or "ureido" neans a group of the
fraydrok galleyNRme&H(sQn- dHES?I Roietwhedefinad RereinRsutaichtedRwith @aebr more,

DI B 605/ 585 D42 DT P B Rl oS aH T R U 0g] atom does
hbtecafigmidie ah arld e Hdr My Irou pvRepeésen fRtivaadniglesé@ctide, but are not
[dependent L veLs, et agen o6, AL P I ar BRI 1
(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl,
2,3-dihydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and 2-(hydroxymethyl)-3-hydroxypropyl

“Hydroxycycloalkyl” means a cycloalkyl moiety as defined herein wherein one, two or
three hydrogen atoms in the cycloalkyl radical have been replaced with a hydroxy
substituent. Representative examples include, but are not limited to, 2-, 3-, or 4-

hydroxycyclohexyl, and the like.

"Urea"or "ureido"” means a group of the formula -NR'-C(O)-NR"R" wherein R', R" and
R each independently is hydrogen or alkyl.
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"Sul f onam do" neans a group of the fornula -S02-NR R’
wherein R, R' and R'' each in- 5 dependently is
whyarogsm or al kyl. "Optionally substituted', PERPUSEWS524
in association with "aryl", phepyl", "het eroaryl "
"cycl oal kyl" or "heterocyclyl", neans an aryl, phenyl,
Ly C tQr Cliwin "
T SR b Bl BV e i NELGIIEHAN WA R o con
sdbpendendnisdydrqgeepealsidl y one or two substituents
selected from al kyl, cycloal kyl, cycl oal kyl al kyl, 10
;gfﬂmsha g%% Q?le?é %yﬁmmh@ @%oﬁbtﬁ.o, cyano,
am no, acyl am nono- al kyl am no,
C alkylan1no hal oal kyl , hal oal koxy, heteroal kyl, . ,
&g@n@wd@r elqvm@gmﬁmfdgﬁ'efﬁrmalaky?'@z-l\ém@n\yherémR and R™ each in-
&%%HM&Q3K¥B%@D LR ﬁﬁﬂ)n COOR (where n is an integer
% R' are independently hydrogen or
al kyl, and Ris h drogen al kyl , cycl oal kyl ,
c@l&tllqs@ﬂkmfrlnwd whew&edém aiﬁﬁ@ﬁmrhw@l jry drhenyléRhF@eroary
)c@’cl@gﬂyﬁa BPHehEyRIyTY, hl%al?s"hn' d?§leﬂl?é'n yiL %etfefc%]%rl quféh@x
and are 1 ndependent | %$ ydrogen-or al
h&fe@ﬁzclyl Whieteis eptierllyyubititelgd md@pﬁ&enﬂhy@rhogl@ﬁo fcwrwybstltuents
5&@&9&1& k¥E or EXLIBRitkYA R Eé}éfdted fP&ﬁ'&}ﬂyl Q?cloﬂi@ﬁ Nk RBhkYladkyl,
eaV|n? group” neans the grouE he neani ng
bespipeliyl. ridioxyaliad Sude. aiteel oo Wromﬁ aﬂ@}ﬁ,taﬁleppoacylammo mono-
%91@&'1&) ahem BhiYo, h'alo%lkgl 21031849, ﬁéteﬂ{ gﬁp éb‘i@('v@ie?@ﬁhse

under substitution action conditl es of

hediopang allyonhpenyl picpheselaliyly - (QBéR’ﬁmCQ@%(Wb@remds an integer from 0
n)afk f9GHd R” @H‘lﬂ@%)en 8én tﬁf}éjd%h%ﬁ 3l fa 4 b QX Riis %ﬁ%&s alkyl cycloalkyl,

met hanesul f on nesulfon

eustonbinladol oy ox phendaigt by —( G ”mﬁewﬁ Rigvhere 1 is an integer
ﬁbﬂla(b @S Qllj]d R@)ﬁleqﬁ?e en@éhtdg‘?ﬁ/g%(d >;¥n M gﬁt}rlh Exﬂf Rdand R’ are,

enzyl oxXy, i sopropyl ox

mrd@pﬁndantiy of qrelanthes hrydr@em aikytl Wafloalhylwﬁlﬂa&ywlwh phenyl or

F The interactions include, but 25 are not
a]to agon|st antagonlst and the like, as

deflned herein. "Optional” or "optionally" neans that

thraviagigsauentany thiesew pel the/@anipg cerlverupnadlaasseciatedyvith it in
Biith R ARL IRy, i.angh ibatortdisud ngﬁée%le%%dbﬁ&l}b%'t‘i’tﬁﬁon

|nstances where t event or Clrcu tance occurs and
Iqﬁrgttl%h‘%%lsiltiqiilsmﬁi’(@hplﬁﬁ oiderin gpups iprlydedat asgipt lipjisd é@éaIOgen,

RIS or SRANS AN yBP SA8Pas FORIALL AU TBh BB RS S

or indic | nert organlc SO vent or | ne
ﬁmmeﬁhvl berzgnesuttpeylew), taswloxy,ani rﬁlel.emylem éﬂlatoméOSthoyloxy,

ailg AnsitiRid b fylo E?%dﬁ fbaﬁﬁg”& dk{ﬁghké‘

C njun tron t ere enzene
tol uene, WD 2007/ 025899 PCT/ EP2006/ 065524 -12
adedplaiary means 3 @ofeghlpdhafinterasts WIN @i gebt Bye mésrastiang énclude, but

%QB%EH&@%Hha%%&B&'%ﬂ@gﬁP&QﬁMQEehﬁéagﬂﬁﬁkﬁmgﬁ%{hane
di chl or oet han di et h ether, ethyl acetate, acetone,

geth yl ethY ket one, nethanol, ethanol, propano
QBRI apfoloptipasity. igaanBiat theiseReArenthesaibed eveps @r circumstance

may but need not occur, and that the description includes instances where the event or

circumstance occurs and instances in which it does not.

"Disease" and “Disease state” means any disease, condition, symptom, disorder or indica-

tion.

“Inert organic solvent” or “inert solvent” means the solvent is inert under the conditions

of the reaction being described in conjunction therewith, including e.g., benzene, toluene,



10

15

20

25

30

the like. Unless specified to the contrary, the
sol vents used in the reactions of the present 5

w0 noeneisen are i nert sol vents. "Pharmaceuti cal PQT/EP2006/065524

accept abl e” neans that which ig,useful in preparing a
phar maceutical conposition that is generally safe,
i
g&g)lnﬁtgg% getga% grloﬁlgﬂlahglg N- h rﬁétﬂ%&%a! | g@ g@%og%%&?%ﬂél%ﬁlc}k&e chloride
vedlelnlpmngtha@ﬁ d@hlora@hmdﬁtmhahmacém icetilte, agagonel Methyl ethyl
0
R R Lt R B R e P SRR pyridine, and
theflikne tha@$ wieaifiedthe hantrgrtystbe S@Vftrheurd:ésm ﬂe?creactlons of the present
h cQ tivity of the parent conpound. Such

glg?%tg% ?&Jr&%llvaeg&d addition salts forned wth
i norgani c acids such as hydrochloric acid, hydrobromc
‘é\lﬁwdmangtmﬂy Q@Cfaxtatde” meansitieatadiieh is pbadsloh prépariag i ghammateutical

(géltll%qr thg{ is genze s‘ﬁfe Forp 2t 880 'aﬁ%ﬁg 'tﬁjé bloll(?glééfﬁ/l?lo?%therwme un-

ace i C aci esul foni ¢ acl Benzoi C,
desirphlorsd fifcdirdes thza mdijchgh aeceptable |f@r vegdrimaneasliowhoman
zhﬂmc&ﬂﬂﬁf&% aci d, glucoheptonic acid, gluconic acid,
gﬁ;u tam c acl gl ycolic acid, hydroxynaphtoic acid,
hydroxyethanesulfonlc acid, lactic acid, maleic
admamtlp@llmmtahmadmu of aegoineoumrd esin ealta¢hat are pharmaceutically
syl d
LB Phchih o WA s ledifet pharmagologisal activity of the
a@rﬁmt cogypaindi Suetcsalls incérdeari ¢ aci d, p 20
4 4B0ESLIRTL R L LR A AGEE LBl ot Mo
hd spivenacid.onssuad, phespberi¢ scid elpldah‘eh!kebyr foampe math orgamc acids
é&ﬂ’as el ’acﬁnbe%zg@ésﬁlf&ﬁé Qéld 9201@Qa1%®5 shﬂ@m@%lhhcﬂrﬁrhmd
or an-al um num i ion; coor th an organi
gthemegaliomic beid fumagic @-pﬂﬂagih@lmp@am aridy gbwenic raclldugletamlc aCId

?l?%lﬁ%@ﬁl {’H;H %naﬁﬁ@@&kcﬁ@ MTO%@Q%@ ig %?1{&}(@&10 acid, maleic

I et hand tronet Ram’ne
Aad.eptiabical, m@g@mml; rarielc and| ndbadsulid me agithyav epiicasid, 2-

ﬁ%ﬂrhg%% es15‘1¥c9{ éél%,ﬁdﬁ%ﬁﬁh%?&%%({i?%@@%%hagf&%gft}cm?@é&dﬁy Wrtaric acid, p-

e and- so erre
phemeandoid wal, tymabykpttapicel, sed the lkerort he sal ts formed

garltg E&ar%gegbvi/ enaa‘fll agidlc ]%}‘Y)g({ IJQLC%E Y thg?)ia%ﬁg g&gﬁg@&l{ d &th%? isq‘eplaced by

ont ¢ acil e C acCl rrc ac
tl areltz’dnorn eagiaol alkeli trdtd it iad allebok earth ipot @sw almmnum 1on or

AP sy B0 ST APEB N Tae Pl Mol PPy rpiuce
dlcdmpb]abilmf:, sthlah slaimigd, |Nalmetladglwamin‘addcthammammen_ﬁomethamme,
%1’?(9 h%%&gsi‘xc%ﬁta%[e%ﬁééamc%é@ dﬁd&aﬁﬁé%ﬁfﬂ h OQISE,ICQEHIHI

Bﬁﬁ@hﬁ@,&&@@sﬂﬁﬂhﬁﬁ’@ﬂ@ﬁ/s@ﬁﬁﬁﬁ@rbena]fSaﬂ'dFHOdtlml: hydrexgeoup”
or "protecting group” nmeans the group which

i’ﬁ%: ?&?érf/eﬁlp\ﬁap&l?&hﬁca%g%cc E)El%? §a¥§a1%'tltleesa;l1tg foq‘me from a(%ctlc acid,

unct'l ona em ca rea
hﬂhotidoncaamd,e;dlphuat asid| mctﬁllan@hgfom: agidomhlerc agiilp ploospboadacid,

[F@H I: W48, aﬂr}ceacidn ngIEmnF(ﬁgésﬂgn gf&}{ﬁﬂ,tiu%{] Qllléi Xlagnesium.

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

same acid addition salt.
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associated with it in synthetic chemstry. Certain
processes of this invention rely upon 5 the protective

w@emapssshd bl ock reactive nitrogen and/ or oxygeRCT/BPIING065524

present in the react ants. Fo_r gxanple, the terns
"am no-protecting group” and "nitrogen protecting

g%r%%tlvea gH ’Sgld“ rmegﬁ %@gggaﬁldrgj}ﬁ% gllg{ﬂlg@gt}{]&fle%{wél?blocks one

ose or oups | ) e nitrogen
paomeagaims tnuamfdestumbuenp@mit suelm ¢hatia phﬂglcglynadm@mcen be carried

BLrlt slgfegtlll\;e at an%%f‘@%@f %’ec{ydtré%git@g s1FEtr 1§ﬁ${ﬁfeﬂgn E@Iwgl’?[tio%aély

but "are uor oacet
asgectlami gath 1bmr$xlyﬂhe(1®d)emlbeyq z(yetrt;my procboesydf this invention rely upon

(3 DRI ke R TR RO L QSRR i e
macdkantsh&ot ¢xdaepleT e tarms éaamnpfprohetum %roup T dndfrotao grovprpecting
G874 BEUR sty ROEA s LMY B MU o Pcnde
pisedoy dtegstro pamartiemsighmeinin dgsidibid mn@wfnp deng hathat srpradedures.
B TR oo LA LT TR S
aaea@nidofbeneyi (Bnpbanzytatycayb or yl $cirbaeh zylotye GBIZé,sp in the
&gﬁ%nzgg%(fcg}bo\%ggé%l P]bén X%Ct%h;g 8/? rtregra %8 géagbodlryﬁ BOC) and

W@dﬂ{et Whe givlsyeimt the artawill how hotvte choﬂe\a@reup foq) ltlma;}hset of ramoval
gncf P ab%1ty 't_y g étﬁgtgf? ﬁlreefO];lOWI gea@{m% he combination of

ohe cor nore’ o es o] % one of the
substances in which the water retains its nol ecul ar

S3cdvatesa sneads $4d@nt sdribhorsdnbnntitai omtheierberadvdichibmefrgrannon

u M [1]
S0 Rt B O 8P e AL R MRV SeRTE, s
MO@sammd setliengmolkeatlenintthé crystaide sajd ftatpethss fommm dasvdvate. If the
Pglbﬁ?ss%atgr%ﬁg sc§1§ te ﬁﬂh{gﬁa{% gcﬁrat%,rﬂhf%t tﬂg rsggl@%%%s ﬂpoqlol the solvate
nonkey Speci farma suth as cattle, horse€s,
Bhme is agmld;cﬂl,olaam stdmlawe arecformed; bytharbmbimitisnofioasor more mole-

5quﬁb &ft d)va’ter gls(’)n a(;}qhé: 81 %fance%%) %Ec(l)lrt){e wgte? nééyﬁg fis molecular state as

H]z@ssuchrcdmﬂohmtlbn Ibemgﬁhhm»lfca‘m o)rﬁe onmnredmhmd: S | ncI ude,
but are not limted to, birds, and the like. The term

gel,c? eansﬁ]?aq? gﬁtang Q08 trﬁ ?sr tMﬁH}naso pa?l% Qﬁy %gfélger of the

urrnary r ac
mtrenaihtaﬂ@emblu;dm/g, bht figymptedrts, lofmartsheonrhiman prinraestsuch as

1%1%%{1%6%9 a (P&.jﬂgll 9 ' gn %%{ﬂ?%iﬁpie ed: ?a? ue[n11%§fs¥}1<t,11(rjzgs?cta%1lﬁzt horses,

es of urin I'sorders inc
streep rpotts| amti wewk; tiomestmmmhla @mdms rienisgdo gsr ansitcatst lnboratory
etr Foo. .
E%&%Esrlfé‘gﬁg%ig 9g;fmst’ Flp{h obs% Tuc |a8 (rai gtu m%l§1 %flatgrsyanfdrtga bﬂé% c%/)famp les of
nocinmmmals inohideabyt are geirﬂumtecbmebmds ane thyl ldkdd@he tquel $silgject”

Qggg 5§§3§3t55\é5}t%ﬁh %Orlsgcontl nence, urethritis,

pros Cys : |d|ophat|c bl adder
hypersensitivity, and the |ike. W 2007/ 025899
HOFH R0 61 OG5SR 3 tractl o1 “Diopediye ustdan eschas gablyavigd “spimphoms of

123 I i S " .
ﬁﬁq},ﬁfl %}n@géf ﬁe%s thfe: gﬁtlhﬁy) gicrl‘%ax ets ‘ﬁﬁ] u(?int‘?‘lﬁ%%c&n%gﬁ@eso ?f urinary
trh@ duﬂolrdfaw ylch:rdadtu't aneiaot linhieedpat 1Inod>njg1€oce, benign prostatic hypertrophy
(BPH), prostatitis, detrusor hyperreflexia, outlet obstruction, urinary frequency, nocturia,
urinary urgency, overactive bladder, pelvic hypersensitivity, urge incontinence, urethritis,

prostatodynia, cystitis, idiophatic bladder hypersensitivity, and the like.



changes in the urinary tract, or dysfunction of
urinary bl adder snooth nuscle or its in- nervation

w@2003/028390i sor dered urinary stor age or voi di ngPCT/EP2006/065524
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Synptonms of the urinary tract i ncl ude, but are not
I imted to, overactive bl adder Lkal so known as detrusor
g&{s?&%te\g lagsxglated g\}ﬂrhl Euﬂﬁﬁ‘fyrtf‘ég’ ol Qn‘urlﬁ%'t&tct disease states” or “uro-
i'nsufficiency, and VIC ypersensitivi't
p@agt et |m/ter<:bh1m¢dblty Wlthr“SYldetqmmfrthmylp@aramacw intgah the pathologic
&}{h(fll %Jsgﬁghe l?ll‘ﬁﬁa[rg QtOBJ% !éyssﬂ]n&ﬁgrsl %ﬁtrlrlfé%g bla%?@lnsgr?osoth muscle or its in-
ad:rtv@:mdcabblag deprdcagrawiintayy storpge ©0 Molldm@n (Sempmms ertht hgnary tract
b ' ' .
hllggl%t%wt%e ﬁ'cﬁil%‘:% dﬁ!dqo (L\%gzg:ﬁ% gl?{i‘& glis(ﬂs gl'i]c?w §so%li|élgl‘r‘sl{>rgﬂ§p%ractw1ty),
bllltéftﬂ @bst)qctmet ouiko msuffstteaby,land Y)ﬁlVEdd’ptﬂS@lSﬁthk@. "Qut | et
obstruction" includes, but is not limted to, benign
[iq e Q.
FORSRARE BT B BB ot PR, ST Sb et . me
chﬂmgcmmpgomatncnay imanifesteg zgemgvlcy,sfmmamybaloerghbladdq re@pacity, in-
f but. i o) . .
%thmeh mlct%ﬁllélt‘*?kl}ﬂg{f% uél?ﬂﬁ%%%}'aldtdbl’n&%nﬁg?ﬁ%nss %}hlﬁ%erﬂ: stastlclty,
dghisnchareresilded (Imue@gqalc h’nldd@d) defeaser imebdey, awtltkskke.
i ncontinence, and the like. "Pelvic Hypersensitivity"
l 7’ .
: dg?gér{%t%?t{?(g Hl*?tll]ﬂg& ﬂéf)tgg I{(ﬁ:ﬂgﬁ%grtg gllegiggl oﬂtﬁ%tgt:lc hypettrot)hy (BPH),
predoabttiietiee dlmasw augerisalowiftoat ratdst qhﬁicubv ghindidtigigarination,

r he like. "Respiratory
lgl?/gg%%gedrp\ﬁglmflgsgﬁtagd tﬁ@ éout limtation, chronic
obstructive pul monary 20 di sease (C(PD) ast hma,

P eilet hiaizaency amgludas buf saot ligitsd toiurethil hypgrmobility, intrinsic

Fblﬁn&{tgﬁ %erf]iélelﬂ%x, :ﬂ{ﬁﬁ 1@@58%%6?1@5 %trrﬁsgl E%Mﬁr%%ﬁfnd the like.

| nf | ammat ory Bowel Disease (| BD) ~biliary colic and

otdhee Hypersepisifiviy'sinchidge byt ismef gmlt@@ lt¢,Pelvic pain, interstitial (cell)

gysﬁﬁi B?@s‘tﬂ@ﬂ@ﬂq@'ﬁros‘t%s AAldY ﬁts@&t}ﬁitﬁdof%fdlal , overactive bladder,
st ensi on, d'the 11ike. "Ther apeutically

afq dedikoe am)unt means an am)unt of a conpound that,

when admini- stered to a subject for treating a

REBRHOrPdi8SBer I rSfeSUb S Wﬁl‘l(ﬁﬂthn{l%tl%ﬁf &frbnie lé%gtrﬁcrtief@bﬁﬁ%nar

for the ~ di sease state. "t her gﬁeutl cally effective

éﬁ%ﬁfcoﬁpp,wsthmfbmbﬁmaﬁ@ fétﬁ“bﬁ ¢om pound, disease

state being treated, the severity or the disease

t(ﬁa%%ﬁﬂesﬂhb]lﬁhﬁﬁ@era(‘Q}Ir(ﬁfio@(ﬂér\/)efefehﬁt@ 'Mih@ljt lfnﬁ%tﬁ)ﬂblrﬁ%le Bowel
the route and form of administration, the judgnment of

Helreme e n RO muanciawe Pisrated I BlAk bliay erlician ot biliary dis-
Qﬂﬂrsoﬁéﬂﬁf cd‘h@Cdeffrﬁea 6 2QR¢1ER2 541 %ss%gﬂeﬁ%ﬁp@i 88RR4Hn, and the

5 The terns "those defi ned above" and "t hose defi ned
‘ein” when referring to a variable incorporates by
reference the broad definition of the variable as well

aﬁhdﬂﬁﬁuﬁﬁﬂ@@ffeﬁ%ﬁmdﬁhef ﬁéir@@n%ﬁ%u‘ﬁ@ 8fa &frﬁf)&ﬁfdet(ﬁat when admini-
definitions, if any. "Treating"” or_"treatpent" of

deiedde a sglfqut dory tﬁ‘??ltlaa @dlisease state, is sufficient to effect such treatment for the
disease state. The “therapeutically effective amount” will vary depending on the com-
pound, disease state being treated, the severity or the disease treated, the age and relative
health of the subject, the route and form of administration, the judgment of the attending

medical or veterinary practitioner, and other factors.
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5 (i) preventing the disease state, i.e. causing the
clinical synptons of the disease state not to devel op

WO 200a8/0%389 ect that maybe exposed to or predi spPSEEP1006/065524

t he di sease state, but does np{ yet experience or

di splay synptons of the disease state. (ii) inhibiting
Il“ﬁgtegﬁ@ SA38e FrALE ab(l)ve and aﬁo?@&éﬁ%ﬁd h@r%lnd%l%n(}%ﬁﬁg Qfa variable
the di sease state or I'ni cal synmptons, or

{nicpiporated byengfangnce e l@hog@ dsfbns@labéthelvaléable zawdi greferred, more
IR, P8 BRRTRREN g pgion Of the disease

tate or its |n ca syrrptonrs The terns "treating",
"contacting" and "reacting"” when referring to a

Cheptiegg|orf ‘traaticon’ ofrekisegseatitle mgluskes:ni xi ng two or nore

ag
(e By SyHAIAS 4BRR, SRl 2. u R e hin PRBEA Bhe e sare
apipracider & fidject that mazbe pxmssﬂsstwml mtdlﬁn%@m@ethe tlisease state, but
[
Bl B O e RNt on of
tipo mbigeng hewhdcads state, 6 e mirestiak the dedrelepment & the diseasestate or its
Og, more internedi ates which are produced
m%a}%g%nﬁtgtﬁlufé which ultimately leads to the
fior meelipong tfe didease stedé ciatt . @duamgifeorpordry od psiinrandn pregsden of the
I ure used in this Application
%ﬂge ggg{ %rqtsk%ﬁ@%%% \51%51 0, a 20 Beilstein Institute
conputerl zed system for the gener ation of 1 UPAC

29 ¢

$heteomatireatimgie onteftatired “Cheni £ avhestreiguing tes: chlapvgal reaction

Hl%ﬁr?é dad Fﬂ%& rﬂfxﬁ‘%az%%r lﬁ%lg geal é&t§(lfl)i€\i' %gla?e &ndﬁmﬁs to P}roduce

open va earing on a car on n or nltroge
theondicated hied/t thestesirassprhduasi it shonldi h@@pe@cmtﬁ@l thatehe reetion

Q/Licﬁ cp%’&ﬁc% 12 i d M Sl d%mgd?rﬁ duet o ry ok h@éeﬁsa\%\:}r Rsult

SII‘U ure no sp eCI IC Stere
flivectly Hepng thercarntmeaito@rof twor¢ngentamhichriears lmB@b’Cﬁlddtcéd e28ere may

e b 6%0&']% F\Jne&ﬂétrey%%ear@%%dﬁp&ﬁﬁnﬁlg‘ﬁl%gggywﬁ ?l? u%lmately leads

structure. atents and I cations | dent
tretheiforneationioh thoripdicated dndver dierdebyed modnegnce in their
entirety. In certain enbodinents of the invention, R4

ﬁ{] nlé)gl QBgn%gllﬁé?zgﬁfé Jlrseél th &%%@ﬂlﬁat‘?&pfg %h%ﬁ%BSA@TONWTM v.4.0,a

ention I'n certain enbodi ne
B¢118tehte Irjstitge t:¢roputeDZ¢dssyatb@efnt thelgqnftremrapﬂ%msmrws nomen-

BB OBuRrtisutgre Yo el pe MURPAREDRED sprsion 2. Any

poannvalency appdagng On a chipop epxygemorempodémanmsinghe ftoratuiesherein

ndidRes ﬁé%ﬁEé’nyA %P(dr(?%‘ﬂ a% YV ]phlf 1%&%'%:?@{1% % égﬁlgmre but

|sopropy cert nents 0 ormu ' '
R spacdichyadeash emistry iy showrfplathﬁ chirhlogntennbethgharftermark associated

bvith e HiraM M Q98 Are éﬂc%gf%sse@ }69 bR ruchire. hal o.

All patents and publications identified herein are incorporated herein by reference in

their entirety.

In certain embodiments of the invention, R* and R® are hydrogen.
In certain embodiments of the invention, R* is hydrogen.

In certain embodiments of the invention, D is absent.

In certain embodiments of formula I, X is -O- or -CH>-.
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Preferably R3 is al koxy. In certain enbodi nents of
formula I, R5 is hydrogen, alkyl, phenyl, pyridyl,

woredonox3ge9 met hyl , hydroxyet hyl, cyanoet hyl, t hP@mngEP2006/065524

i m dazol yl, hydroxypropyl met byl am no,
hydr oxynet hyl , trlnethyIS|IyI or cycl opropyl .

Opl n certain enbodiments
ﬁi&%ﬁ{ Bb4ﬁ% M$a2§qug ghélndependently i s hydrogen,
al kyl',  hydroxyal kyl, ami noal kyl, heterocyclyl or
hle‘teéfraatgm ydimekiplof farmulek Raiivisenrbrydi indmosetbynyloPraftrably R' is
Is ]%?@>of R7 and R8 is hydrogen and the other is

?% hydr oxyal kyl , am noal kyl, heterocyclyl or
heterocyclylalkyl In certgin enbodlnents of formula
In cexjain epbodimenisof fassprop” and R agdiydreeand R4 are 15
hydrogen, R3 is al koxy, hydroxy, or halo, Rs is
W&&@Qﬁ&nb@dﬂﬁéﬁts R RsiIa 1, w 'ié ko geHeahia&eyyh}(d?si}h ¥ halo.

hydroxyeg hyl , cyanoet hyl, thiényl, i mdazo
Bréﬁ%ﬂ“Ynethylan1no hydr oxynet hyl ,
trinethyIS|IyI or cyclopropyl, and one of R7 and R8 is

hy&r@aeinPHmeR® of %rﬁﬁﬂa LRA I{Sbﬂ!ro geHYQkﬁW@nKwaldyl methoxy-

am noal kyl, heterocyclyl or heterocy

BreHbdihydiraetbyl. wao'?thvlemlwh igftkazelyl, R Xr@ﬁmspylsmethylammo
0

Ey%ggygg%ﬁiinmm%&gp gg%&%ﬁ@yp}&awlyﬁ idHyaldids.

3- hydr oxy- 2- met hy

{rhsﬁa'iaas@}%%meﬁltsaf Fﬁrmtﬁ% R3 aﬁ%& ea%%wndew ithydragen, alkyl,

ﬁyd;@fé»anlgﬂntaﬁu%amﬁ rﬂwér%cs,lclyl &ﬁete&cyclmkﬂs i sopropyl, R2

and R4 are hydrogen, i s hydrogen, al koxy or han

R5 |s h R7 apd R8 ach Lndep ndentl
{"Efﬁmﬁ?t?rogg%fg}%% onget KRk s FRTRRmDI gk oer s i,

RYdrb myhami afkyd, heerocyRlyl bShdt&® Mkyl. i odo or

e%h&ﬁ%ﬁ Rzlg%d %M a?% hydrogen@ﬁ%g |§ hydrogen

kox i r. hal o 5 ydr
E‘h em%(gf{nina%s’o? lfﬁirfl%z}({“@ts h@f’ l{iﬁ%? Qméltoﬁﬂélo R% and R* are
By&ED Qfﬁi, RY ks, alktdxy Sivkoxyl i 16z GO hydy o XK Ar piislyl, pyridyl, methoxy-

th | i no, d t. th | yl .
ne a 4 th%%cgag)o(% g‘éféwl a f/!hicﬁro}rgwgéélelﬁethylammo

Hi/dﬂékym&thflf Qiyéh Mﬂyl oﬁ@cmb}kﬂ| andiekerf REXed RY is®fdrogen and the
;1 ero yl al k WO 2007/ 025899 PCT/ EP200 /O 5524 -

ather 3 20 PRt AR o PETPBE R AT hetesqeaclvigloyl Ry | s
i sopropyl, iodo or ethynyl, R2 and R4 are hydrogen
HBethodﬁh@ﬁQgﬁ fhe ialdaadou, w}h:ydf RXor, R'ds hitabyalliyh, preferred hydroxyalkyl

Hb)yy&dﬁ%ygq h§1s%ﬂﬁgé“§§mopylhg{l‘&p§§ygsvpﬁg[ O Yy 1-

hf;ﬂecs;@meﬂiwj ahklydnd 3-Rydrexpabpylenbodi ments of formul a
, Xis -0-, RLis |sopropyl iodo or ethynyl, R2 and

oSSR F DGR R .
Ryhgdagen, allalxkyk haloyR 1@hydx|olgyﬂ,,anam ﬁﬁ)@Rﬁydch independently is

ero or heterocyclylalkyl. In certain
Eﬂ% Ihéh%§h8FWW8’nula , Xis -0-, Rl is isopropyl, R2

and R4 are hydrogen, R3 is alkoxy or halo, R5 is
hychrtagmnb(ﬂlrrueﬁtsh)fﬁ)’rﬁgﬂml Xain dORR iisistyrdpygedo o ethynyl, R* and R*

h1¥: 8r(ygenh¥ i$ hydrogen, alkoxy, hydroxy, or halo, R’ is hydrogen, alkyl, phenyl,
pyridyl, methoxymethyl, hydroxyethyl, cyanoethyl, thienyl, imidazolyl, hydroxypropyl,
methylamino, hydroxymethyl, trimethylsilyl or cyclopropyl, R’ is hydrogen, and R® is
hydrogen, alkyl, hydroxyalkyl, aminoalkyl, heterocyclyl or heterocyclylalkyl.
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In certain enbodi nents of formula I, Xis -0-, Rl is
i sopropyl, R2 and R4 are hydrogen, R3 10 is al koxy or

wh2000/028% i s hydrogen, R8 is hydrogen, and R7 PGI/EP2006/065524

hydr ogen or hydroxyal kyl. In eppodi nents of the
i nvention where R7 or R8 is hydroxyal kyl, preferred
le yat hyl: r
Qyﬂefr%?%%ﬁéﬂ mﬁlé{éﬁo ?61 uﬂé’f&‘}g ﬁ g%‘ls 1s8pf9}4§1 YYBE MYyl R and R?
ereﬂnddmgyrmﬁl hg/hydregdmy hlkarq;d hgdmyyj,roaj)hy};@r Bprslhydquen R’ is hydrogen,

%ﬂpe r o(ﬁ@&{ %Fl? fy ll{yg g{rh?)\é( é?%?%@% tler?])fcyd@ ok ﬁetgrocyclylalkyl

t et rahydrop ranyl and piperidinyl. In certain
Entsoidimembedimieatsied farmdy b IX/is @a;R iigopropyl, 10d0 or ethynyl, R* and R

Lt g/@ﬁ%égﬁ GEYE ﬁ‘ﬂfré éﬁl alkB% B qir rllraﬁ) kb 1s lﬁgyrs hP/dro gen,

sub f uted at”t one t|o onyl,

an kil is bydragen yalkyl, ﬂlﬁdl@lxbﬁldyln@nmgalbfﬂ hﬁerchhém hequnh@lylelkyl-

R7 or R8 is heterocyclylalkyl, preferred hetero-
ﬁyéerﬁéirperﬁyedrrn@ﬁ{s%q ?orﬂ’ﬁﬂzpf‘@i i n@' ! lfsy N rggﬁeﬁj’ A ﬁe hy(iro gen, R’

perazin certaln |rrents th
h@ﬂ@m @ybiﬂyl lkbydrﬁse,n Bel&i@ﬁmwm aﬂil-dzR yib hdragan, Ordrydroxyalkyl
pi peridin- 1-yl-ethyl. 1In enbodinments of the

Irpé/e?ﬁiﬂ é:rﬂb(\ﬁﬁﬁr%ﬁts%@ fdrﬁnnz?f @(1@ anyIr! 1sprg§§rglf)§leﬂ2 DRI RY R8hYdrogen, R®
i ncl ude pyr“ﬂlny th nd | n certain

srifkody aehals éhwérpe%& A hyﬁﬁ@gebeanﬁﬁﬁahwrogmwr hydroxyalkyl.
pyridin-3-yl, pyridin-4-yl, thien-3-yl and
fhr é'fﬁf)(mrﬂnehmo@ 7O h v&nivh- wﬂe@e Re& 1t R 10 h GATBREHIOR Hrsfe@bd h Roxyalkyl

i nvention, the subject conpounds are nore ‘specificall

Bcludoh yerorpgihy, - ﬁl.‘/dl\W@BYlé &dydoxyHenetyb ol 6859 puky- 4
é‘rﬁyd%xﬂéﬁiyr) &hM anld FhRr BN 11 RS (11);  wherein

R5, "R7 and R8 are "as defined hereln In
certaln enbodlnents of eithey of, formula | or Xi

S
[rpemppdimepts.of thagpeensioardieapRyonk” iy Beterpeycly, rwf%@fdthgreﬁocydyl in-

@H’@@Q‘tﬂiﬁyﬁrépﬁfanfd%hmﬁh&rﬂdinyl Rk ée%tainsé?ﬂﬁ&ﬁ%lents Rt &b cyclyl may
referably RL is isopr In certain

%wgr@%/rﬁkﬁpgawl YlotirRipgidip4- ﬁ@PFlgnHB’cﬁubgéﬁted&F fh6,aie position with

ﬁ&Qﬁg&%hbgw>gﬁhqﬂa&gleertaln enbodi ments of fornula
ydrogen, alkyl, phenyl, pyridyl, nethoxy-

neth% hydroxyethyl cyanoet hyly thienyl, imdazolyl,
gé}megﬁ)ﬂ t erfgyW]ogml}}eée R™qpR hlﬁa?tSWM%lY Hl;ﬂyl preferred hetero-
&}Fc Jﬂ%m yﬂ&ademho@hoﬁfrﬁhmr Pip¥lidin ParfyPArRI) i¥ertEin {181kyl. In certain

embodrments the heterocyclylalkyl may be morpholin-4-yl-ethyl, or piperidin-1-yl-ethyl.

In embodiments of the invention where R’ is heteroaryl, preferred heteroaryl include
pyridinyl, thienyl and imidazolyl. In certain embodiments the heteroaryl may be pyridin-
2-yl, pyridin-3-yl, pyridin-4-yl, thien-3-yl and 1-methyl-imidazol-2-yl.

In certain embodiments of the invention, the subject compounds are more specifically of

formula II:
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In certain enbodinments of formula I, Wand R8 each
i ndependently is hydrogen, alkyl, hydroxyal kyl,

waeionozshy| , heterocyclyl or heterocyclyl al kyl PCT/RP2006/065524

certain enbodi nents of formula,dl, Xis -0-, Rl is

i sopropyl or iodo, R3 is hydrogen, alkoxy, hydroxy,
or halo, Rs is hydrogen, alkyl, phenyl, pyridyl,

met hoxynet hyl, hydroxyp 15 et hyYRcyanoet hyl, "t hi enyl ,
i m dazol yl, hydroxyprg am no, hydroxynet hyl,
tri methylsilyl or opr op d R7 and R8 each

i ndependently is hy ,Jhydroxy- al kyl,

am noal kyl , het egdCy or hergrocweryl al kyl . In
certain enbodi ments of| formula Il, Xis -0-, RL is

i sopropyl, iodo or ethiynyl, R3 is hydrogen, alkoxy,
hydr oxy, or halo, R5 I|s hydrogen, and R7 and R8 each

i ndependently is 20 Kgdrogen, or hydroxyal kyl. In
certain enbodinents of formula I, Xis -0-, RLis (103
i sopropyl, iodo or ethynyl, R3 is hydrogen, alkoxy,
Ry, R'OR’ K] R, anldR®i ase hyddriag€nereil Kyl , phenyl,
pyridyl, rmethoxynethyl, hydroxyethyl, cyanoethyl,

hi enyl , inj.dazol yl,. hydroxypr v~ . et hyl amn
hysT G by eR o RS ST B S Syt =RVipis preferably X
Ryorogen, and R8 is 25 hydrogen, alkyl, hydroxyal kyl,
am noal kyl, heterocyclyl or heterocyclylal kyl. WO

007/ 025899..PCT/ ER2006/ 065524. -19 | t ai -
BN RRTIBE o ST 1 o P Byl o & Pl oBypferably R' i

Isopi@pel et hynyl, R3 is hydrogen, alkoxy or halo, R5
i s hydrogen, R7 is hydrogen, and R8 is hydrogen,

| Kyl hydr.oxyal kyl 1ngal kyl, heterocyclyl or
A G (R TR I T B R

I, Xis -0-, RL is isopropyl, iodo or ethynyl, R3 is
B deydirogebodimlek sy fomuialloR’ Rbyd® gny dikyl ehen yRSyiriglyl, methoxy-
hydr oge a R7 i s dr.ogen,. al kyil dr oxyal k .
A B AR R o DB YU TG mlatdy myRESTRSFSE iglnyiamine,
behrbsymetbpiboohetbyisityl of cfchrpmupyd Pleferdbls R? @-hydRigen s

i sopropyl, R3 is al koxy or halo, R5 is hydrogen, R7

(.S r . [ 8 I
bEsoPf SRERRRE TR E R RER Plon MEHEIAEL ndblen. i,
hgbproepyl, anfRBodlisyl A dkargychit ohladterocRiylalkyl. 10 hydr ogen,

R8 is hydrogen, and R7 is hydrogen or hydroxyal kyl. In

e [ i n,i Qn Cib3
EL A o EeRaReTE Rl [Pl ETS, Bppiolft SRR hydrogen,
Nkipy, hjirowy,(or 8aly, RiHR hyfltogen, alkyl, phenyl, pyridyl, methoxymethyl, hydroxy-

ethyl, cyanoethyl, thienyl, imidazolyl, hydroxypropyl, methylamino, hydroxymethyl, tri-

methylsilyl or cyclopropyl, and R’ and R® each independently is hydrogen, alkyl, hydroxy-
alkyl, aminoalkyl, heterocyclyl or heterocyclylalkyl.

In certain embodiments of formula II, X is -O-, R' is isopropyl, iodo or ethynyl, R’ is
hydrogen, alkoxy, hydroxy, or halo, R’ is hydrogen, and R’ and R® each independently is
hydrogen, or hydroxyalkyl.

In certain embodiments of formula II, X is -O-, R' is isopropyl, iodo or ethynyl, R’ is
hydrogen, alkoxy, hydroxy, or halo, R’ is hydrogen, alkyl, phenyl, pyridyl,
methoxymethyl, hydroxyethyl, cyanoethyl, thienyl, imidazolyl, hydroxypropyl,
methylamino, hydroxymethyl, trimethylsilyl or cyclopropyl, R’ is hydrogen, and R® is
hydrogen, alkyl, hydroxyalkyl, aminoalkyl, heterocyclyl or heterocyclylalkyl.
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RS (I111); wherein Rl, R3, R5, R7 and R8 are as
defined herein. 15 In certain enbodi nents of any of

wo eoomobsmeo |, 11 or 111, R nmay be ethyl, isoprp@yEP2006/065524

i odo, ethynyl or cyclopropyl:ldp certain of such
enbodi nents R maybe isopropyl,” iodo or ethynyl.

E{n%?%i podfieh® JrRAANAPH, o R F R TP TB . R

hydrogant, alknxeelode.Rens ydod geany’ xsﬁlydmgﬂtulaag R’ is hyldregen, alkyl,

hiho 305 Sy RIS ol 3y Sk agBR AR 20, the other 1
enbodlnents of any of fornulas I, II or I11, one of R7
EnetriRB) ¢nsboriohenige farmila HhX intheR' isdsopyinbgede orethynyl, R is
Ry, c%gl naigb y%rﬁ%% %@%ﬁﬁ@é@% Pgﬂ?&%%&%%?@fflggwr?%ﬁ, hityl,

cert ments o of muf~as

bydroxfalks?, aaridodtigyli etdrgehichgenhetergcydyidkdt her i s

hydr ogen, al kyl, cycloal kyl, cycl oal kyl al kyl ,

ﬂ%&ﬁiﬂ‘éﬁhbo&%@ﬁﬁ)@f%rm{ﬂa Arx 1@'6( Oﬁygl sl&glropy! R’ (I?eﬁf(%grbr halo, R is
nbodi ments of any of forhulas I,

hyhpgf@eﬂ isdykyagen zenideRayis hydrggqmaardlydmwdhymyl al koxy,

hydr oxy, hal oal koxy, al kyl sul fonyl, cyano or -C=C Ra.

hpcecfﬁ[nt &hﬂocﬁﬂf@ﬁg'm}rﬁllé’ﬁ ﬁnsy (9f Rf ﬁﬁs’&ﬂr(ﬁﬁ/l IR? id ahk@;[y or halo, R’ is
R3 be hydro hal | koxy, hal oal koxy,

h)ﬂ!@@@@y Rggs Ixyerageng R is hwdm@lt:omydwwa&f& tain

enbodi nents of any of fornulas I, Il or 111, R3 may be

N EE-QaEIm bOBMen tsf KRXM ventidal @@lsﬁﬁj&yﬂcoﬁﬂp%ﬁh@»ﬁrg SOk spefically of
hydr o 10 I'n certain enbodi ment's of any of formulas
ﬁﬂnm¢a%¥ 111, R3 may be hydrogen, halo, al koxy,

hal oal koxy or hydroxy. In certain enbodi nents of any

of formulas I, Il or H1I, R3 Hgﬂ hydr ogen, hal o,
al koxy or hydroxy. I certain odi nrents of any of
hydr ogen, al koxy or

formulas I, Il or Il

15 hydroxy. In certd of any of fornulas
I, Il or Ill, R3 mm : 0L ydroxy In certain
enbodi nents of aR PNHGY 111, RS may be
hydr ogen, al kyl; optijonally substi t ut ed phenyl,
optionally substituteu|pyridiny|, optionally
substituted thienyl, '(optionally substituted

i m dazol yl, hydroxyal kgl , al koxyal kyl, am noal kyl ,
cyano- 20 al kyl, alkylsilyl or cycloalkyl. In certain
enbodi nents of any of fornulas I, Il or 111, R5 may be
ieieogRh ROrR aRkarld R® dreacdafinad hereimbodi nent's of any of
formulas I, Il or I1l, R5 may be hydrogen or nethyl.

(1I);

In certain embodiments of any of formulas I, IT or ITI, R' may be ethyl, isopropyl, iodo,
ethynyl or cyclopropyl. In certain of such embodiments R' may be isopropyl, iodo or

ethynyl. Preferably R’ is isopropyl.
In certain embodiments of any of formulas I, IT or IIT, R and R® are hydrogen.

In certain embodiments of any of formulas I, IT or IIT, one of R’ and R® is hydrogen and

the other is hydrogen, alkyl, hydroxyalkyl or haloalkyl.

In certain embodiments of any of formulas I, IT or IIT, one of R’ and R® is hydrogen and

the other is hydrogen or hydroxyalkyl.



10

15

20

25

In certain enbodi nents of any of formulas I, Il or
11, R5 may be heteroaryl selected from pyridinyl,

w@yooroeEsey | , thienyl, furanyl, imdazolyl, pyreeDERi006/065524
and pyrronI 25 In certain enhodi nents of any of
fornmulas I, or IIl, R5 may De hydrogen, nethyl,
I I i
ﬁ{/(%)f in en‘gﬁ&ﬁﬁﬁents%@gﬂ%offoHfﬁﬁgi(mqgrﬁﬂgg og% Efqi ARG Mydrogen and

Bwrwldfrroxlymrogqnl aﬂ(lvﬂydmb)aih}*b nydigdﬂiylaibﬂﬁwl@ahkyhdwétmyaky, or
Rgﬁ& gthyl, thien-3-yl, 1- nethylim dazol-5-yl,

tri ylsilyl or cyclopropyl. WO 2007/ 025899

PCT/ EP2006/ 065524 -21 In certain enbodi nents of any

bf cef@rmembedimentsjof @ny ofi formmias 1,41 pisldly Ro pyaly behgdip geralkyl, alkenyl,

B 0 0P 2 A D AL e

i sopropyl, iodo, or et hynyl, R7 and R8 are hydrogen
nctr@ih ¢mbmmﬁmgaﬁ ,anyiblkfomyukasl Hlelr Bk R’ nfylbe hyérogen,malo, alkoxy,

ff L 4, |1 111, R1L
%bﬁg%gﬁﬁyﬁo g%? ?ﬂgﬁnﬁ:%é% and %g are hydroZen

R3 is hydrogen al koxy or hydroxy, and R5 is hydrogen
hrcmmtmgthbodlmenerolfanyroie{bhnd]amﬁ it er IF, RAmaydk hiydrogen ;dslo; alkoxy;

L?°ﬁ% @kﬂ§ﬂﬁth0 Qropyl i odo, or ethynyl, one

gen ‘and the other is hydrogen or
hydroxyaIkyI R3 is hydrogen, al koxy or hydroxy, and
Rbcergirhymbatjments b ah notfermalanl, dhboidl, rR%ntasf bethydteeen, halo, alkoxy,

0 subj ect conpounds are nore specifically
h{%%rg‘t’%%lha‘(h?@y HBC CH3 7 NHR O N3 | | 8 RN NHR

Il RS (IV); wherein R3, R5, R7 and R3 are as defi ned
Hegegiain emhboGmen siof aeyrbidimehs & [bér b Riniaa beWydiRgemrlo, alkoxy
Fﬁhﬁﬁgx ydrogen. 15 In certain enbodi nents of fornula
‘of R7 and R8 is hydrogen and the other is

al kyl , hydroxyal kyl or haloalkyl. In certain
Entsoidimenbadiokn sof puy of foxmulenb Tbér Iz Ra reyfke hiydrogen, alkoxy or

(gﬁggen and the other is hydrogen, alkyl,
% al kyl, cycl oal kyl al kyl, hal oal kyl, hydroxyalky;

or aIkoxyaIkyI In certain enbodinents of formula IV,
Facat@ain treberienenigen anwpiiprmula kdhgi 111 Ramay beatkoxy or hydroxy.
hal oal kyl , al koxy, hydroxy, haloalkoxy, al kyl sul fonyl
ﬁy&?@irpémb&ﬁﬁeﬁé-of any of formulas I, IT or ITI, R’ may be hydrogen, alkyl;

optionally substituted phenyl, optionally substituted pyridinyl, optionally substituted
thienyl, optionally substituted imidazolyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, cyano-
alkyl, alkylsilyl or cycloalkyl.

In certain embodiments of any of formulas I, IT or IIT, R’ may be hydrogen or alkyl.
In certain embodiments of any of formulas I, I or IIT, R’ may be hydrogen or methyl.

In certain embodiments of any of formulas I, IT or ITI, R’ may be heteroaryl selected from

pyridinyl, pyrimdinyl, thienyl, furanyl, imidazolyl, pyrazolyl and pyrrolyl.

In certain embodiments of any of formulas I, IT or III, R’ may be hydrogen, methyl, ethyl,
propyl, phenyl, methoxymethyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 2-hydroxyethyl,
3-hydroxypropyl, hydroxymenthyl, methylaminomethyl, 2-cyanoethyl, thien-3-yl, 1-
methylimidazol-5-yl, trimethylsilyl or cyclopropyl.
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In certain enbodi nents of forrmula IV, R3 may be
hydr ogen, hal o, al koxy, hal oal koxy, hydroxy,

wa@bdoylosisbd onyl , or -C=C-Ra. WD 2007/ 025899 PCT/EP2006/065524

PCT/ EP2006/ 065524 -22 I n certg n enbodi nents of
formula 1V, R3 may be hydrogen; hal o; al koxy;

I Y t:

et o h ot oty SORholaSL ILHHERY i Py G0 A or ey
alkBkand Radrohykogsn.or  hydroxy. 5 In certain
enbodi nents of fornmula IV, R3 may be hydrogen, hal o,

I f:
ﬂl SO é}ﬁb&ﬁﬁh ﬁ?&(yfrf §n§e ﬁf f%ﬁfn&ﬁk i IF&bﬁﬁ gfgsilioi)r&@l Clggwr%thynyl R’
@rbedarnﬂamd@g@f, aﬁdr&mﬂ Ia/dmgen PrEvyOr ﬁle’d@ﬂxlxoxy or
hydroxy. In certain enbodi ments of formula IV, RS may
Hlecelilﬂég{ QE6SHim@h KX an§391t foRAatal Y Iﬁ&bﬁf lR11 ﬁtlﬁﬂ)ro elgbf(l) ror ethynyl, R’
optipnal Iy substituted pyridinyl, optional
anbBY are hydgehiRens/ydregsni dkexyl o hydtsstyi andily i hydsggen or methyl.
i m dazol yl, hydroxyal kyl, al koxyal kyl, am noal kyl,

GV &R éﬁﬂ)@dlﬁileﬁbélo? 'ah* be f@fmuﬁyf: |IP§1| 1@’ IR1 idiBpr6p18b8o, or ethynyl,
enbodi form be hydrogen or

anggfiR anldrR d® hv@rogerea%@lﬁ@ﬂrms lbvrdr@g«;nrmlhadllovyalhé Riiy hydrogen,

Qﬁo%’gy&f}ga%kyoinm@}i&drokéh certain enbodi nents of

formul a be héteroaryl selected from

fyrldlnyl r|nd|n |, thienyl, furanyl,
eat&mrybodlwngfé A méfﬁ’cﬂloﬁy‘ihﬁé]l jPCt cpppeBR¢pArR more specifically of

ehedi rents of fornmula 1V, RS may be hydrogen, nethyl,

ethyl, propyl, phenyl, nethoxynethyl, pyridin-2-yl,

pyridin-3-yl, pyridin- 4 |, 2-hydroxyethyl, 3-

hydr oxypropyl , hydk® hyl ani nonet hyl ,

2-cyanoet hyl, thien-3- yI, i m dazol -5-yl,

trimethylsilyl or cy . In certain

enbodi ments of for éjﬁ? are hydrogen and

R3 is hydrogen, al} . In certain

enbodi nents of farfru d R8H& e hydrogen, R3
i s hydrogen, al koxy or[ hydroxy, and R5 is hydrogen or
nethyl. In certain enfjpdi mrents of formula IV, R3is
hydr ogen, hal o, al koxyl or hydroxy, R5 is 25 hydrogen,
one of R7 and R8 is hyfirogen, and the other is
hydrogen or hydroxyal kyl. In certain enmbodinents of
formula 1V, R3 is hydrogen, hal o, al koxy or hydroxy,
RBeiiesn RhRArRigen RORR® dsslefiyelt logein, and R8 is hydrogen or
hydr oxyal kyl . WO 2007/ 025899 PCT/ EP2006/ 065524 -23 In

ﬁng etr)f%.ing rﬁl%)(? %‘eﬁ‘% N3 r%ulg P\ﬁgﬂj Iagd ﬁiv'are%gydrggeﬁ ydrogen,

OXy Or “hydr oxy

(IV);

In certain embodiments of formula IV, one of R” and R® is hydrogen and the other is

alkyl, hydroxyalkyl or haloalkyl.

In certain embodiments of formula IV, one of R” and R® is hydrogen and the other is

hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, hydroxyalky; or alkoxyalkyl.

In certain embodiments of formula IV, R’ may be hydrogen, alkyl, alkenyl, halo,
haloalkyl, alkoxy, hydroxy, haloalkoxy, alkylsulfonyl, cyano or -C=C-R".

In certain embodiments of formula IV, R’ may be hydrogen, halo, alkoxy, haloalkoxy,

hydroxy, alkylsulfonyl, or -C=C-R".
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hydrogen, R8 is hydrogen, and R7 is hydrogen or
hydr oxyal kyl . I n certain enbodi nents of the invention,

wo bm7measpect conmpounds are nore specifically OPCT/EP2006/065524

formula V: HBC CH3 NHz ON R3, N-NH2 Il 5 R5 (V
wherein R3 and R5 are as definéd herein. In certain
ﬁ‘l'%g%;ri '&Hﬁgﬁ[n‘ﬁ Lg)l%gg IV Iﬁglné%)bf%%ﬁm&?ﬁ Q&N 'alk%lxiﬂﬂalo alkoxy;
H&M@dﬁmwkyrhahbyYsulfonyl cyano or C;C-Ra. In

certain enmbodiments of formil a IV, R3 may be hydrogen,

I I
ﬂ%&talﬂéﬂgﬁimﬁﬁggg?dar?&ﬁﬁ%% é%g n@m i34 %;gr%% %Héo&y fﬂéioan(oxy or
hedroke hydrogen; hal o; al koxy; hal oal koxy;
al kyl sul fonyl; or hydroxy. In certain enbodi nents of

frpée?%éi@er}{bocfﬁeﬁﬁ%f ?cﬁnﬁﬂgf\@gg'?ma (@eﬁ G0, alkoxy or hydroxy.
hal oal koxy or hydroxy 15 1 |n enbodi’'nment’s of
formula V, may dr gn halo al koxy or
Hyw@%yembq%m@étst%if%mﬁ% ySbedlrydmﬁmﬂaw or Rydipxy:.

be hydrogen, al koxy or hydroxy In certain enbodi nents

A cdQiathBodimeR3 oM niiBa w KOXYayde MR @K HydrbRy.cert ai n
enbodi nents of fornula V, RS may be hydrogen al kyl ;

B aimgmodier ioa ngrade RO Vibd Ry dodisptona y osituted

SIS, |opt181@a11yléh8ﬂ1tht@11 §121@1|n§ﬂ ophc\/‘l{Hﬂ?)éﬁﬂ%tl:ﬁyktE(ii thlenyl optlonally substi-
al kyl si |

al koxyal kyl . am noal oal kyl

Bred BArRAAYL e ﬁlke%%*ﬁ%ﬂ rEveallo. ayapenlivk aikylsrksl or
Yoae1 hydr ogen or al kyl. WO 2007/ 025899
CT/ EP2006/ 065524 -24 In certain enbodinents of

R T S A R PR

sel ected from pyridinyl, pyri- n1d|nyl t hi enyl

frisgeaat ombodisher Blof Formmaya H\Z,nyﬂlayamlyﬂwgreﬁ) oy netHyn,
certain enbodi ments of fornmula V, R5 may be hydrogen,

gﬁ‘tﬁlg%%%e %ﬁmeg{; gi%/ Hﬁlég W%W}ﬁ b&b}%‘f:tﬁg%)&ysnﬁcteg from pyridinyl,

Ryrivyidingk yteiedwt ] furadeyl, vyt idfagxdylp p piaxdlyl any gaxisirent hyl
met hyl am nonet hyl , 2-cyanoethyl, thien-3-yl, 1-

In certain embodiments of formula IV, R’ may be hydrogen, methyl, ethyl, propyl,

phenyl, methoxymethyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 2-hydroxyethyl, 3-
hydroxypropyl, hydroxymenthyl, methylaminomethyl, 2-cyanoethyl, thien-3-yl, 1-

methylimidazol-5-yl, trimethylsilyl or cyclopropyl.

In certain embodiments of formula IV, R’ and R® are hydrogen and R’ is hydrogen,

alkoxy or hydroxy.

In certain embodiments of formula IV, R’ and R® are hydrogen, R’ is hydrogen, alkoxy or

hydroxy, and R’ is hydrogen or methyl.

In certain embodiments of formula IV, R is hydrogen, halo, alkoxy or hydroxy, R’ is

hydrogen, one of R and R®is hydrogen, and the other is hydrogen or hydroxyalkyl.

In certain embodiments of formula IV, R is hydrogen, halo, alkoxy or hydroxy, R’ is

hydrogen, R’ is hydrogen, and R® is hydrogen or hydroxyalkyl.
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met hyl i m dazol -5-yl, trinmethylsilyl or cyclopropyl. In
certain enbodi nents of fornmula V, R3 is hydrogen

wabdoonysser hydroxy, and RS is hydrogen or methgi/EPN6/065524

In certain enbodi nents of the yventl on, the subj ect
conpounds are nore specifically of for rrul a Vi:

[

%Ztggle%mlg@ngl%ﬁ{y o?‘“fml I%JV E i }\é,éi)ro %Sﬁ'hﬁzﬂg (ﬁg ok ﬁgdroxy, R’ is
nyfrpgmldRﬁthefdrpgenmndrlbtlhb}fdrag@emhydfowhlkyh nventi on,
there are provided conpounds of the fornulavil: RO 11
D S oDl R o B R ot e RoPasih e Blors spegeaty of
fogrml@-ﬁ ; -0-; -S(O11,-; or -NR- wherein WD
2007/ 025899 PCT/ EP2006/ 065524 -25- n is fromO to 2
and R is hydr ogenyaf al gg(l Dis an optional oxygen;

R2, W R4 and R10 éac mdepemﬂgntly i s hydrogen;
al kyl ; al kenyl ; am nol_ halpo; i do; 5 hal oal kyl ;
al koxy, hydroxy, : 0; am no;

hydr oxyal kyl ; al kox) l; y’g;g;(yal koxy;
al kynyl al koxy; ak at f onyl ;N yIsyl fonyl ; cyano;
aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy;
aryl oxy; heteroaryloﬂ ; aralkyloxy; het er oar al kyl oxy;
optional |y substitutefl phenoxy; -C=C Ra,

-(CH2)m (Z2) n- (CO) - Re; R° - (CH2) m ( Z) n- SA2- (NR) n- Re, (V);
wherein 10 mand n each independently is 0 or 1,

. 3 5 .
wherein R” and R’ are as defined herein.

In certain embodiments of formula V, R’ may be hydrogen, alkyl, alkenyl, halo, haloalkyl,
alkoxy, hydroxy, haloalkoxy, alkylsulfonyl, cyano or -C=C-R°.

In certain embodiments of formula IV, R’ may be hydrogen, halo, alkoxy, haloalkoxy,

hydroxy, alkylsulfonyl, or -C=C-R".

In certain embodiments of formula V, R’ may be hydrogen; halo; alkoxy; haloalkoxy;

alkylsulfonyl; or hydroxy.

In certain embodiments of formula V, R’ may be hydrogen, halo, alkoxy, haloalkoxy or

hydroxy.

In certain embodiments of formula V, R’ may be hydrogen, halo, alkoxy or hydroxy.
In certain embodiments of formula V, R’ may be hydrogen, alkoxy or hydroxy.

In certain embodiments of formula V, R’ may be alkoxy or hydroxy.

In certain embodiments of formula V, R’ may be hydrogen, alkyl; optionally substituted
phenyl, optionally substituted pyridinyl, optionally substituted thienyl, optionally substi-
tuted imidazolyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, cyanoalkyl, alkylsilyl or
cycloalkyl.

In certain embodiments of formula V, R’ may be hydrogen or alkyl.



Zis 0 or NR Ra is hydrogen; alkyl; aryl; aralkyl;
heteroaryl; heteroaral kyl; hydroxyal kyl; al koxyal kyl ;
wa@bdoylozisbd onyl al kyl ; am noal kyl ; cyanoal kyl; PCT/EP2006/065524
al kyl silyl, cycloalkyl cyclog kyl al kyl ;
heterocyclyl and heterocyclyl al kyl; 15 Re is
i xyal kyl
oxyaﬁ#ﬁ%ts ot hgfai\%:/‘r\}] % Mﬂ%‘&-‘?&d&%&e"ﬁw QB ydr ogen
or aI kyl; or R2 and R3 together with the atons to
lih¢egtain m@@m@natﬁ fonada Nely' mey he heterogeyl eplecsdddrom pyridinyl, pyri-
pne or two
ﬁgte og?%r{ %F‘ C%Iél Q%dlﬁpr@lrb%glg HQI%WZO R6 is
hydrogen; al kyl; hal o; hal oal kyl ; am no; or al koxy
Bh@pr@m embodigcatsoh farpudn ¥nRemey he hyrpgas: eyen. eéhylmmpyl phenyl,
I oR % kvl oxYy;
5 hy o g?hk%/ pw&hg%i; ﬁs A Iy1€ i 4@ 3-hylB¥x9ah 0%
bYd«rymuwpﬂﬁwdmWenth%@ﬁbﬁlamwtbxlyécmoethyl thien-3-yl, 1-
ony! oxycar bonyl al kyl ;
gl)rég/{ ﬁﬂg@gpwy tﬁgl%lyésll} onya%ﬁll OQ{Jer oaryl ;
heteroaryl al kyl ; heteroaryl sul fonyl; heterocyclyl or
hsceﬁ@trwr@‘é%mynwomrmqlm cBr i Aydroaerh ekiome At Bydspxy, and R is
h QLB PorhémyD is absent. In certain enbodi ments of
fornula VI1, " R2, R4 and R6 are hydrogen. In certain
enmbodi nents of fornula VII, Xis -0- or -CH2-, R2,

10 HheprRe dpeodiign @b the irgentioq, RiekBRisct PR 3Fe NRED sn%lﬁcaﬂy of
FRARia @f-koxy, al kyl sul fonyl, or -C=C-Ra, and R7 and R8
are 30 hydrogen. Preferably Xis -0- in such
enbodi nents. In certain enbodinents of formula VII,

t he subj ect conpound§1 are nore specifically of the

formula VII1: WD 200;1 025899 PCT/ EP2006/ 065524 - 26-
RO NHR7 X N 31 | R N NHR,RLO (VI11) wherein R3,
R7, R8, RO and R10 arle a deflned herein. In certain

enbodi nents of eit M Vil of VIIT, Xis -0-
or -CH2-. More prefbr- a X/is-O-. 5 1n certain

enbodi nents of f I X ubg’ect conpounds are
nore specifically of ||

R (VD);

wherein R’ is hydrogen or alkyl, and X, RS, RS, R’ and R® are as defined herein.

In another aspect of the invention, there are provided compounds of the formulaVII:

)\NHR

15 (VID

or pharmaceutically acceptable salts thereof,
wherein
X  is—CHj-;-0-;-S(O),-; or -NR®- wherein
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the formula IXX RO NHR7 N3 1 I 8 RNNHR R10 (IX)
wherein R3, R7, R8, RO and R10 are as defined herein.

wo moceesgd n enbodi nents of any of formul as VI IPCWVEP1006/065524

and I X, R7 and R8 may both be ,10 hydrogen. In certain

embodi ments of any of fornulas™Vil, VIII and I X, one
of R7 JBy is hydrogen and the other is alkyl,
hyd?&iggh@)ﬁ) or dhal oal kyl. In certain enbodi nents of

any Rofis fydrogghas alyl;, VI11 and 1 X, R3 and R10 each

H~nd I .be hydrogen, al kyl, al kenyl, hal o,

Pal gﬁﬁ%ﬁ{&%ﬁ(@é hydr oxy, 15 hal oal koxy,

R, | BUkifORY leachcipdependen thyds tydRagen; nlkyk pikanyl; amino; halo; amido;
enbadi ! ) . I NV i .
and B a8y Bl Rt iy i BBalids afSnyatkt
al kbygroxirdkoat Kbyyylalhgsgr dkylsulfonkl hglsuifomyll cyane; aryl; heteroaryl;
C=C / 0 . .

cor THerOREEE R PRI L o PP BLERRR s FGbRY ane

| X, hB@ramakRdLy; eadbnaliysdependé phénoxypy=e Rhal @) n-(Z),-(CO)-R®;
al koxy; .h al. koxy- .alkyl sul fonyl; hydroxy or -GC C Ra.

I'n c@%wﬁ%@aﬁﬁ&%- o‘F’ﬁ%FﬁV of formulas VI1, VIII
and n Xpd R3adheiyidgenbsidiyageny 1hal o, al koxy, hal oal koxy

or hydroxy..and R10 may be hal o, al kyl sul fonyl, or
-G [}C-SQa‘?IngRI’n certain enbodinents of any of formulas

VI R* W Hydreged; d1Xy1; 4r91; aratkyh@e@ldapyyha@éroaayigt; oyiisoxgdiklyl;

U P SN s o

I X, clRBodlBylalk W obxaterocydiy cindxi¢ter Ryclylaskyi;odo,

Sl SRR, SN M TN BT ———

of feheh RUK Mdeper(dhtlphpirppavircgidl; R NHR7 R, 2 X N 8

(’)\Ir l@_'zllz\r)ld 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

R’ and R® each independently is hydrogen; alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl;
haloalkoxy; hydroxyalky; alkoxyalkyl; alkylsulfonyl; alkylsulfonylalkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl; aryl;
aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl.

In certain embodiments of formula VII, D is absent.
In certain embodiments of formula VII, R* R* and R® are hydrogen.

In certain embodiments of formula VII, X is -O- or -CH»-, RZ, R*and R® are hydrogen, R’
is alkoxy or hydroxy, R' is iodo, alkoxy, alkylsulfonyl, or -C=C-R? and R’ and R® are
hydrogen. Preferably Xis-O- in such embodiments.

In certain embodiments of formula VII, the subject compounds are more specifically of
the formula VIII:



11 10 R D N or pharnaceutically acceptable salts

thereof, wherein: Xis -CH2-; -0-; -S(On- or -NR-,
wob@rersson is fromO to 2 and R is hydrogen orPe@i/kpi0p6/065524

D is an optional oxygen; 15 Rl,is al kyl; al kenyl;

cycl oal kyl; cycl oal kenyl ; hal o] hanaIkyI or

hydr oxyal kyl ; R11l is abkyl al kenyl ; am no; hal o;

am do; hanaIkyI al kaxy:; hydroxy haloalkoxy nitro;

am no; hydroxyalkyl, al koxyal kyl ; hydr oxyal koxy;

al kynyl al koxy; aIkyIs'IfonyI; ar ] sul fonyl; cyano;

aryl; heteroaryl; het.rocyclyl' terocyclylalkoxy;

aryl oxy; heteroaryl . akal k QXY ; het er oar al kyl oxy;
optional ly substitut PHenoXy; %§{~C 20 Ra;

-(CH2)m (2) n- (CO) - Rg CH2) - SC2- (NR) n- Re,

wherein m and ngeach NtTYyNHR®0 or 1, Zis O

or NR, Rais hydrogen,1alkyl aryl; aral kyl ;

het er oaryl ; heteroaraf& hydroxyalkyl; alkoxyalkyl; (VIII)
al kyl sul fonyl al kyl ; an1noa|ky| cyanoal kyl ;

1 yb ,rsCHT , IkyIaIkyI
ﬁh?épﬁ%yli} N'kl é?%é%@ Q*&+§R Re is hydrogen
al kyl , hydroxy, alkoxy, am no, hydroxyalkyl or
Bl deotey ya¢rk§ddimant of edlady OEzfdrmulanHp?é ndBnKlis-Chyadr-6flen Moore prefer-
aggﬁ! 2007/ 025899 PCT/ EP2006/ 065524 -28 or R2 and
ogefHer with the atons to which they are attached
may forma five or six- nmenbered ring that optlonaII¥
Imesirighegmberimen tstofiforhate e dhosvdjesetaep @ ds prsmore sgecifically of
MGoNhuR%2 is al koxy or hydroxy; and 5 Wand R8 each
ependently is hydrogen ; alkyl; cycloal kyl; cyclo
aIkyIaIkyI h al o al kyl ; haloalkoxy; hydr oxyal ky;
alkoxyalkyl; alkylsulmﬁnyl; al kyl sul fonyl al kyl ;
am nocar bonyl oxyal kyl ;| hydroxycar bonyl al kyl ;
hydr oxyal kyl oxycar bon Lalkyl; aryl; aral kyl;
aryl sul fonyl; heteroaflyl; hetermaﬂylalkyl;
het er oaryl sul fonyl; h teroEycIy ;o or
NS

het erocycl yl al kyl . € I n_gbodi nent s of
formula X, Dis absg¢ cer aKEJSPbodlnents of
formula X, RL is_g sopr i , ethynyl or
cycl opropyl . I nRcertdi n enmbodittent s formula X, Xis

-0- or -CH2-. Incmtﬂ%eMmmnmnsoffmnma>gFﬂlam
i s iodo, alkoxy, alkylsulfonyl or -C=C Ra.

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

In certain embodiments of any of formulas VIIL, VIII and IX, R” and R® may both be
hydrogen.

In certain embodiments of any of formulas VII, VIII and IX, one of R’ and R® may is

hydrogen and the other is alkyl, hydroxyalkyl or haloalkyl.

In certain embodiments of any of formulas VII, VIII and IX, R’ and R" each
independently may be hydrogen, alkyl, alkenyl, halo, haloalkyl, alkoxy, hydroxy,
haloalkoxy, alkylsulfonyl, cyano or -C=C-R®

In certain embodiments of any of formulas VII, VIII and IX, R’ and R" each
independently may be hydrogen, halo, alkoxy, haloalkoxy, hydroxy, alkylsulfonyl, or -

C=C-R“.
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In certain enbodi nents of formula X, R7 and R8 are
hydrogen. 15 In certain enbodi nents of fornmula X, the

wa@eovpoessds nmaybe of fornmula XI: R NHR7 Rg' O BCIMEB2000065524

NHR R* (XI) wherein: RL is ethyl; isopropyl; iodo;
ethynyl; or cyclopropyl; R11 Ts iodo; alkoxy,

glné(’}aﬂaﬁg”&gﬁ(g}{@gn&rof afy dég?qu%QVﬁléWﬁ 2l ‘%S’eaﬂd‘iilo alky!l:

are as ned rein. ['mcertaln
entbpadidernly magbe halonlkaxyxhalodoxys alkgleyfamyl hydrdomy OEFCE%(E-lR
enbodi nents of formula XI, R11 is iodo or -C=C Ra

REALRRGRNLE ) BuBhub P S e B0 Fﬁ?aya‘%elﬁdmgen halo,

a:lkoi;ahmlo elikbodéradisxyodnd RY mdysbeXald, hixysolfipoiindsCrERbe
of formula XIl: H3C CH3 7 NHR H3C'0 0 N8 N NHR R11

7., R8 d 1 S iged herein.
b im0 B inga & ool il T In RN Tl ey or
Rﬁiroaean&Rlodebaadafaﬂqnsulﬁan'ylsoﬁca#@cw. or contains an
al kyl noiety, such aIkyI is preferably | ower alkyl,

bt balEbnt B omueBrr R LT VBT e TSl wbifion R
[vReli A aRglsBfordy] 4 X8= Cefeae,mnqrw 2R RGN o dgeﬁ. P2X_21_3
receptor ant agoni st, or both, the nethod conprising

isterin to a subj ect t hereof  an .
‘I“lé)é TP £ e gt %B?}H’d“&? %frf?“ﬁ?laf(%? ARTIPARVifgd;
10 through (VI11). The disease naybe genitorurinary
di sease or urinary trapt diseasg,ptn other instances
the di sease maybe a di ease IS SSOCIated W th pain.

The urinary trach'>
)\NHR

(X)

or pharmaceutically acceptable salts thereof,

wherein:

X  i8s—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; cycloalkyl; cycloalkenyl; halo; haloalkyl; or hydroxyalkyl;

RM s alkyl; alkenyl; amino; halo; amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro;
amino; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy; aryloxy;
heteroaryloxy; aralkyloxy; heteroaralkyloxy; optionally substituted phenoxy; -C=C-
R% -(CH) -(Z)4-(CO)-R®; -(CH,) - (Z) n-SO,-(NR®) ,-R®, wherein
m and n each independently is O or 1,

Zis O or NR¢,

R" is hydrogen; alkyl; aryl; aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl;
alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl; cyanoalkyl; alkylsilyl, cycloalkyl,
cycloalkylalkyl; heterocyclyl; and heterocyclylalkyl;

R" is hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and
each R is independently hydrogen or alkyl;
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di sease may be: reduced bl adder capacity; frequenct
mcturition; urge incontinence; stress incontinence;

whbk@ddzssohyperreactivity; benign prostatic hypeCT/EPPNY065524

prostatitis; detrusor hyperrefdexia; urinary
frequency; nocturia; urinary urgency; overactive
Qll ﬁﬁgﬁf R’ tg)?etﬂaj \¥1'tlf tﬂ%%?cﬁﬁ??o%ﬁ&lll YH kére M{a%fl&f ﬁl&% form a five or six-
prostatitits,; pelvic pain syndro prostatodyni a;
cystmidnilgeredring thad pptatriadly meadhte pnhypte‘roslm’q@pauomStsylcct% &om O, S
di seagf.associated with pain may be: inflammatory
pai n; surgi cal pain; visceral pai n; dental pain;
Bremgmgv@ummy@ammﬁmdentraI pai n; pain due to burns;

N S:1-HE b .
g; %{ﬁz &gfs? ?“&EH’?&@%?/ E‘g@l%ﬂ?&sét%ﬁ alkﬁ JyXL%amgﬂ wcnotae Fa;ﬁ{)}tl tlafralkyl;
cysmﬂkm§$Xﬁéndenwﬁh%mm«nwﬁkﬂlamymwﬁsnﬂndkﬁmﬂﬁagh&wla

20 i t o ar ' c eyl
ass S SR RISk TRl Boh PR by BERB ryeatbonylaiot: ary
may alpdkyd; argsigfomat; beterairgd orddeoaryklioh hetredrylewlianyl; heterocyclyl; or
obs%rﬁf&gxg nonary di sorder (COPD), asthnmm, or
br onc osﬁa or a gastrointestinal (G) disorder such
as Irritable Bowel Syndrome (I1BS), Inflanmatory Bowel
D gs@geenib&hnenbidf fample Bl Pas gmehtot her  bi | | ary
di sorders, renal colic, diarrhea-domnant |IBS, pain

S .
%@%S%L@#ﬁg?mg@té?fé%h%% B3P OFRUGE *1o Hif or exelopropyl
i nvention are shown in Table 1. WO 2007/025899
PoErEpoguerdesssf forgpla XABIEOr o -NBpe (Aut ononl
MP/ MtH 1

_ﬁfzéegfaﬁfflé%ﬂ%diff% isgo?é @&gﬁg& KR DA YRAG AN 1B i1l JH-EELER",

(2-1sopropyl -4- et hoxy- 5- phenyl et hynyl - phenoxy) -
mg%ﬂ@ﬂugﬁb%gﬁprﬁﬁﬁﬂéﬂﬂ%XQRﬁH@ﬂéaﬁﬁbygogﬂK2 | sopr opyl -
4-met h oxy-5-prop -1-ynyl - phenoxy) - pyri m di ne-
%Ql@éﬁb&fﬁnegts%f@drﬁmwx the compounds may be of formula XI:

5- (5- Et hynyl - 4-f 1 uor o- 2-1 sopr opyl - phenoxy) - pyri m di ne-
2,4- 287 diamne 5

5-[2-1sopropyl - 4- net hox§: 5- (3- nenhaiy prop-1-ynyl)-phe
noxy]- 174-175C pyxi m di ne-@, 4-dj am ne 6
5-(2-1sopropyl - 4ree I ™=R-yl et hynyl - phenoxy
)- 222-223C pyrimdi ine|7

5- (2-1sopropyl - 4- met ho i
)- 210-211C pyrimdine{2, 4 dlan1ne 8

4-[5-(2, 4- D am no- pyrlnﬂd|n 5-yl oxy) -4-isopropyl - 2-met (xj)
hoxy- 187-189C

XLgt hynyl - phenoxy

wherein:

R' isethyl; isopropyl; iodo; ethynyl; or cyclopropyl;
RM s iodo; alkoxy; alkylsulfonyl; or -C=C-R";

R® is hydrogen or alkyl; and

R’ and R® are as defined herein.
In certain embodiments of formula XI, R' is isopropyl.
In certain embodiments of formula XI, R is iodo or -C=C-R?.

In certain embodiments of formula XI, R’ and R® are hydrogen.
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phenyl] -but-3-yn- [-o0ol 9
5-15-(2,4-D am no-pyri m di n-5-yl oxy) - 4-i sopr opyl - 2- et

wWheooy2389D- 191C phenyl] -pent-4-ynenitril e 10PGHEPRDO6/065524

| sopropyl - 4- neth oxy- 5- pen
1-ynyl - phenoxy) - pyri m di ne- 182-183C 2, 4-di amine 11

_(2- | -
?1 é%tflfﬁg{?g(g ul?’/ne&t% o?;lic}rrlﬁfr%nf%xhth@g%%gﬂn& r}{lg%ehélﬁx}mﬁg Xy
5-(2-1sopropyl - 4- met hoxy- 5- t hi ophen- 3-yl et hynyl - phenox

y)- 206.1-206.5C pyHsba difEs2, 4- dlaq1ne 13
5-[2-1sopropyl - 4- nethoxy 5-(3- netﬁVi-SH-lnldazol 4-

X

204. 1- 205. 1C vyl et hyw ohe OXY

-pyrim di ne- 2, Hﬁénln SN

5-[5-(2, 4-Di awnno pyr| - 5- ylkxx) 4-i sopropyl - 2- met
hoxy- 169-170C phenyl ] - 4-yW 1 TRHRA5

5- (4- Fl uoro- 2-i sopropyl - ®tprop-1-ynyl - phenoxy) - pyri m d
ine-2,4- 301 diamne 16 '5-[2-1sopropyl- 4-neth (XII)
oxy-5-(3-net hyl am no-prop -1-ynyl)- 143-145C phenoxy]
MpgelN: 4-
%I{oein g%lq:_\% nagé%gy;greﬁrﬁne%g%elg yl oxy) - 4-i sopropyl - 2- net
hoxy- 227- 229C W0 ,2007/ 025899 qu/§F2q06/O§5524 31-
Bﬁ@nﬁymyof&o% R \Ri-R1, RGIR'1R", B RO BOR', B RSB s R i

%1; thJrrriC | ne_ ,ﬁ EWMO?&QXQ%H alfﬁgm)é%}a'blgl%%ve}a@QB 63% -Cealkyl, and

5H¥6Pﬁ@ﬁﬂﬂp€bﬁyﬂéﬂhynyl 2-i sopropyl - 4- met hoxy- phenoxy)
- 225.5-226.8C pyrinmndine-2, 4-di am ne 20

ﬁ’hé ﬁle ﬁ%tR ogﬁ?(’iﬁé fﬁ'egfo'as ?or%fe‘ﬁ%ﬁf g alsgatsp Mia’téi’ B}Saop.f)@ﬁ&eptor

@teglrmtth%%:xmzwe@bma@mpmph enbxtp) theypgthddeerapasing gmisistering
e
{53)_ %I?B% ﬁﬁl%ed%?e eof aln effective amou t of a) com]]aound of an?/ of ﬁgrmulas (D

uor o- benzy oXYy sopr opyl - phenox
Qﬂrou g]‘m(]_VI@) 1@136 @@aspmayﬁp demeorpridary disaasaer p8nary tract disease. In

gﬂlQIsl gé{é@dle disds 9&3? BY Ll 'dfs@:%g tlsg!e{g%%éiag%?ﬂﬁ %)éiﬂﬂ“l&é%l%ﬂ? tract

am ne
51-3@15151 my Ibezreqﬂmqeﬁ bigdyleintapaatyy frequeniciingituration; 4rgedgeontinence;

%k%g‘nggb&getnﬁg r‘%)l ddﬁr l}rg)teﬁ gz)l(ci;uvbt ben )&/%prgiltérltlicngl ertropzhy, prgstatltls
dqttne;oQB;]perreﬂema urinary frequency; nocturla urinary urgency; overactive bladder;
pelvic hypersensitivity; urethritis; prostatitits,; pelvic pain syndrome; prostatodynia;
cystitis; or idiophatic bladder hypersensitivity. The disease associated with pain may be:
inflammatory pain; surgical pain; visceral pain; dental pain; premenstrual pain; central
pain; pain due to burns; migraine or cluster headaches; nerve injury; neuritis; neuralgias;
poisoning; ischemic injury; interstitial cystitis; cancer pain; viral, parasitic or bacterial
infection; post-traumatic injury; or pain associated with irritable bowel syndrome. The
disease may be a respiratory disorder, such as chronic obstructive pulmonary disorder
(COPD), asthma, or bronchospasm, or a gastrointestinal (GI) disorder such as Irritable
Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic and other

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

Representative compounds in accordance with the methods of the invention are shown in
Table 1.



26 5- (2, 5-Di et hynyl

- phenoxy) - pyri m di ne- 2, 4-di am ne

251 27

WG2(030EBhYy nyl - 2- i odo- phenoxy) - pyri m di ne- 2, 4- dPEITEP®06/065524
353 28
5-(2-Ethyny|-5-iodo-4-nethoxyZ%%énoxy)-pyrinidine-2,4-

gl

i am ne 29
odo- 2-i sopropyl

- 3- net hoxy- phenoxy) - pyri m di ne- 2,

4- 401 diamne 30 2- [4-
#2, 4NmrﬁAﬂU}WTIM)ﬁ di n-5-yl oxy) - 2 et hynyl MP/M+H
L1 6Ny ANy 00 101 Z  haoanaosg 21
O R R S e T P LS
-2, 4d1aﬁﬁﬁ)e d| am ne 32 2- [4 Am no- 5-
(5 fatvi| V\l\ 242
J J, III—L H bIIUI\ I _ O,
yr Fn(a Iﬁopéowl Wﬁgﬁ‘o&y é_rlﬁéeﬁléﬂ eﬁlg/éyl phenox 195.1-196.2°C
5-( apﬁﬁrhyhtyé 22- dlsmpreopyl 4- et hoxy phenoxy) N* 2% - ( 2-
410 hvl ) diam 219
=Y — I 0,
2} ST TBHROA BTG GUHyT) CEL( BT Bt AP Z N Cpr c)&}?-9-218-9 ¢
4- 37@ dlﬁl’ﬁtﬂ@oxy phenoxy) - pyr| m di ne- 2 4-di amne 34
2- [ Z]. et hyzn\/l - i sapropv]| - f hny\/ nhnr\.ny\/)
S Sk DT S T ine
5- ( pdfabhiyayl - 2- i sopropyl - 4- net hoxy- phenoxy) Nk2* 2-
4121 myrph olin-4-yl-ethyl) -pyrimdine- ’) diamne 36 .
3- [ p2AmliRpreRYlst BEprY - G- s BIoR B pYIR- A=y ﬁ&women&%%m C
- 3pFyriRMdindID di ladine! anm noj -propan 2- oI WO
200 ()?'%RQQ PCT/ EP2006/ 065524 - .
6- ( 5rEEHIRPRY- %Bwesmﬁrpw%@wé%bwpﬁ é)hé&%y)w 2% - (322:223°C
460 pyrimidine-2.4-diamine _
net hanesul fonyl -pi peridin-4-yl)-pyrini di ne-2, 4- di ani ne .
38 55-(2dsqmrpprivh mzﬂi%wér@mﬂm -4: x%%t{lwbssbphﬁh@wéxy) - N210-211°C
;S* pliBidify dr QaRyfean- 4-yl ) - pyri mdi ne- 2, 4-di am ne
8- [ #4AN(Rd-BiagBaephninydin - ylospr opppbropyhdtihegRgxyphendRy)89°C
- PYhh Lhit&3-vh-amno] - propane- 1, 3-diol 40
S5-(4 béﬂyﬁ 53g‘ltlhvnvl - 2-i sopropyl - phenoxy) - pyri nm di ne-
9.4 5d§—5(ﬁq4nlé1arr1n@p57zim/iﬁdihrﬁ3yloxy) -4-isopropyl-2-methoxy- 190-191°C
5-(b yl - 4- met hoxy- phenoxy) -
pyr %ﬁ%ﬁn%ém% ﬁgf%-ppropan 1- ol
10 | 5-(2-Isopropyl-4-methoxy-5-pent-1-ynyl-phenoxy)-pyrimidine- 182-183°C
2,4-diamine
11 | 5-(2-Isopropyl-4-methoxy-5-pyridin-4-ylethynyl-phenoxy)- 227.8-228.3°C
pyrimidine-2,4-diamine
12 | 5-(2-Isopropyl-4-methoxy-5-thiophen-3-ylethynyl-phenoxy)- 206.1-206.5°C
pyrimidine-2,4-diamine
13 | 5-[2-Isopropyl-4-methoxy-5-(3-methyl-3H-imidazol-4- 204.1-205.1°C
ylethynyl)-phenoxy]-pyrimidine-2,4-diamine
14 | 5-[5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy- 169-170°C
phenyl]-pent-4-yn-1-ol
15 | 5-(4-Fluoro-2-isopropyl-5-prop-1-ynyl-phenoxy)-pyrimidine-2,4- | 301
diamine
16 | 5-[2-Isopropyl-4-methoxy-5-(3-methylamino-prop- 1-ynyl)- 143-145°C
phenoxy]-pyrimidine-2,4-diamine
17 | 3-[5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy- 227-229°C




Compounds of the present invention can be nade by a
variety of nethods depicted in the illustrative

W@y zshT reacti on schenmes shown and descri beRChEPIING/065524
The starting materials and reagg_nts used in preparing
these conpounds gener aI I y are ei t her avai I abI e from

are 5h ggagl%gk%yﬁme hods known to those skilled in the

a8t 5QIZ4Isn41rngyl131r meénbuyéstrmmthylmfahplethynyllqdfeaoey)e es | 202./h-203.3°C
as e n eser’ s Reagents for Organic Synthesis;

Wi b @%@&94,\% WV'Work, 1991, Vol unes 1-15; Rodd/|s

he mss@/ycnfprmdmmymnmmnﬂﬁ J-he@@wy-pheSotygnce | 225.5-226.8°C
Pub ishe’rigs % 8% Vol unes 1-5 and Suppl enental s; and

o g RRVEM NG EPAHAM NG | ey & Sons: 10 New York, 1991,
ORI EER 4;IszhﬁnnJ @gzrlfn@dhhcﬁmylﬁgy)syethlyﬁyui‘,lsbpaq)tyl ph\erm nhepses-234.4°C

_gt% f HéOPﬁ?@é X i) ‘ﬂ@ e 1%—151‘@

2yn B£{§lmﬁ>ﬁmyl ana- ﬂdﬁfrb%ﬁzﬂ@@bm@@rbpﬂspﬂeﬁo £S€ 161.0-163.0°C
synthetic reaction schenes can be nmde wll be

syg;é&rﬂ‘@%}h‘@%zér@a@mq led in the art havi ng referred to
el gl(SAHRPaHl-8-i ctHoRyToRh Sy PRI ARd-08- 15| 1€ 1-171.4°C
starting nmaterials and the i nterrediates of the

synt ABMIRE r eacti on schenes can be isol ated and
PUT I I8 {I- EH i - By SREN Gy I p A dm BT qUES [ 285

[ 01| ng %ut nglg}ql imt edy‘i)t 0, (%!fg/5 p?ﬂatlllon

di s rharral@tr on, cryst al li zat| on, chromatogr aphy, and the

hi ke C 3 g
R A D T A P e

%@e - b1(315-Digtityayl- IZI@HUNY)eBﬁ“HBﬁerm 2 4eiuarnmet he contrar VAl

%%njuc e nc?{er am T hert 1d19€§4"&11‘& aei rmspherl 353
P8 es SUREthynyk Sriedetimethbeyrpberatxyy-pynmandee-8f4- fr om| 383
about L. - 718C to about 150C, nore preferably from about
oC {0 888Ut 125C, and nost preferably and
29ny 841b-dnd d-2-iadprapydt-medoxy{phen axyiHpgnigidinesper at un dpl
e.g about 20C. WD 2007/ 025899 PCT/ EP2006/ 065524
~33| $2A¥Ne A below il lustrates one synthetic procedure

BGa 3]2—5[41:(0 4|£1Dﬁpﬁn@ psAetdiht 5 yloeypDemgsyl- Hisopapylil a (1139.3-191.7

aving group and R1, R2, R3 and R4 |are
as jBfF?I}?é‘M]SﬁtgF%‘ﬁ 2 RStep 1 RStep 2 R2 OCN : {H

BOr Ks- (BERAY-B3sdpr PBehhethd x 2o yNPZmilineep 3 |B49 O
C'\Iihgﬁlir?'e%dyRN 521Z};Clllllne R%p(n%ﬁl\ @Quanidine 31 / d

32 | 2-[4-Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)- 343
pyrimidin-2-ylamino]-ethanol

33 | 5-(5-Ethynyl-2-isopropyl-4-methoxy-phenoxy)-N*2*-(2- 410
piperidin- 1-yl-ethyl)-pyrimidine-2,4-diamine

33 | N*2* (2-Dimethylamino-ethyl)-5-(5-ethynyl-2-isopropyl-4- 370
methoxy-phenoxy)-pyrimidine-2,4-diamine

34 | 2-[4-Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)- 357

pyrimidin-2-ylamino]-propan- 1-ol
35 | 5-(5-Ethynyl-2-isopropyl-4-methoxy-phenoxy)-N*2*-(2- 412
morpholin-4-yl-ethyl)-pyrimidine-2,4-diamine

36 | 1-[4-Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)- 357
pyrimidin-2-ylamino]-propan-2-ol
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5R NHRNH Stems R2 O\ 2 Step 6 R ON | 1) ICl
RCCHR3 N2 Base R3f NNH2 h N2 Il R SCHEME

wadon/ossep 1 of Schene A, phenol a under goes aPCT/EP2006/065524

O al kyl ation by reaction with acetonitrile reagent
to formcyano ether conpound b: Con'pound b is then

%7* ept e W -N72F(1 460
DUt OXY i met am no) met'haney i n step2toform
bi s jmtﬁtahWIJdtﬁmnmleplpmmpOtAayil)Q)yrlhndmtém @iagompound c |i s

nd
tHG

: QXY PESAPEA i 1 i ne
in >pman44 ylb{pypnndandéélphlmnmxw di am no pyrimdi ne e.
Co odi ngf| on Fa

ol T43%}%%lﬁe%&§eﬁlav%lrﬁ a-f8prp°m e PGSk o ep A

| in

comapmdlcﬁmzs}rlﬁmeﬁ)t]qrﬂoﬁzﬁle\/\i3Idldicetyl ene corrpound g to

comadiaﬁﬁnda a suitable prot ectl ng group such as

tri included on acetvl ene Pnnnnund
o AT Rty SUBRERYEMNSIPBREREEXYAI ky! 4t i on

or agyiaidien- @imines- I@gﬁ,g}m@noups of conpound h to

provi de desired R7 and R8 groups_In certain

enbodi nents guani di ne hydrochl oride may 20 be used in
step 3 together with aniline to form phenoxy diam no

Y HipBUAld IS tRe Pick@e ﬁﬂ\béntloﬂ\tiﬂwa(ﬂéﬂlﬁy Deetttf Mméheds depicted in the
115121 certai n,enbodi ments conpounds an /(gé d need not
SrAtEE|SHBRLCIEAGHOR FRERES S ﬁwgtaaﬁée cle%r ri ed

through in a single reaction vessel. Schene B bel ow
Thé stattihatrefedOfitibrea gantd wxed ircpiepacedihes désafdu@dt Generally are

BT SRR S S b AR S e
&Q@Zﬂeﬁ 258249 RS TnbRAGO 6 836 56iB4d in-tB4 aif folBvaRg Brddedudkeh ek forth in
St e qes Fucﬁ alg\,% qgerlq@g%ﬁgerc:;\l(e)ag%ts?@l %lml?l S)(Q)szt%c!szs \INillf}Iy i Solrr\l?: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 1991, Volumes 1-40. The following synthetic reaction schemes are merely
illustrative of some methods by which the compounds of the present invention can be
synthesized, and various modifications to these synthetic reaction schemes can be made
and will be suggested to one skilled in the art having referred to the disclosure contained

in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can be
isolated and purified if desired using conventional techniques, including but not limited
to, filtration, distillation, crystallization, chromatography, and the like. Such materials
can be characterized using conventional means, including physical constants and spectral

data.

Unless specified to the contrary, the reactions described herein preferably are conducted
under an inert atmosphere at atmospheric pressure at a reaction temperature range of
from about -78°C to about 150°C, more preferably from about 0°C to about 125°C, and
most preferably and conveniently at about room (or ambient) temperature, e.g., about
20°C.
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I NNHR8 2 12 gr M R NHR7Y e 7 RRlL RGCH R3
LNHR8 q Il t | s R4 5 SCHEM In Step 1 of Schene

SnchfRZ fi%lg\%hﬁlﬂg‘ #es biie @n'fﬂétﬁ&)?gce%lterhsgﬁ@ toqnleggr% gecﬂic compounds

reagent derive

4t fohmolad Dswhaydio-12is néqahh}’llggmlfpamw R'pRt,iRviadil Ré aje agdefinddeherein.

i odopyrimdine to provide an al pha-hydroxy benzyl
pyrimdine k. The iodopyrimdine used in this step nmay

be prepared according to the procedure described_by
Sakam)to et QL Chem Rharm Bull. 19 34 19 6 719y N

N HSUD_SI_I_LUI edrbed bdebmdes_a_ar_ewo T
av bI e QCHANe read preparedBt?yl”Cfﬂéchnl q e Me,N"~NMe
RITOWAH tao t hose skil |rdd the art. "F#°Many ins ances, 2
a "masked al dehyde", such as an imne or oxazoli ne,

may be used usgd to allow introduction of de§1| red

f ungep ®nal i ki es| t gy bam | dehyde Btepafter |c
masked demﬁ eect
al dehyde arg -o Pb?? '”ﬁydrow --'

pyrimdine k is ox!!lezed to prow de ketone conpothn oi\ll NF,
In step 3, a first am nati on by reaction of amne m

wi th ketone conpg und | el ds am no- pyrimdi ng' NH
phétaegﬁe conmpg und n In §tep 4 t hestgas bony! rf(ou
co oun nis choarret-hy1-e1_'re—g'r pt

beri 1. am now;‘ﬁ ind o. RI491—§f'ep 5,R’

2

SCHEME A

In step 1 of Scheme A, phenol a undergoes an O-alkylation by reaction with an
acetonitrile reagent to form cyano ether compound b. Compound b is then treated with
Bredrick's reagent (t-butoxybis(dimethylamino)methane) in step 2 to form
bisdimethylamino compound ¢. In step 3 compound ¢ is reacted with aniline to afford
the aniline compound d. Compound d then undergoes reaction with guanidine in step 4
to provide phenoxy diamino pyrimidine e. Compound g, in step 5, is subject to
iodination to yield iodophenoxy diamino pyrimidine f. In step 6 compound fis treated
with acetylene compound g to afford compound h, which is a compound of formula I in
accordance with the invention. Where R*is H in compound h, a suitable protecting
group such as trimethylsilyl may be included on acetylene compound g, which then may
be subsequently removed. Alkylation or acylation of the amino groups of compound h to
provide desired R’ and R® groups. In certain embodiments guanidine hydrochloride may
be used in step 3 together with aniline to form phenoxy diamino pyrimidine ¢ directly,
without the need for step 4. In certain embodiments compounds ¢ and/or d need not be

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

Scheme B below illustrates another synthetic procedure usable to prepare specific com-

pounds of formula (I) wherein Rl, RZ, RS, R4, R’ and R® are as defined herein.



10

15

20

an oxidation of the nethyl sul fanyl group of benzyl
am nopyrimdine ois carried out to 20 afford am no

woredohazsssul f onyl benzyl pyrim dine p. A second BOT/RPL0DE065524

occurs in step 6 WO 2007/025899, PCT/ EP2006/ 065524 - 35
i n which am no net hanesul fonyl %enzyl pyrimdine pis

treated with amine g to disglage the nethanesul f onyl
gr oun‘a{1 and pro¥rde di am np benzy! pyriStePdi neer . 7

oCHbenZVEpyﬁ i .@ § hheriosyl] ect lﬁ NN
|o ion i tep 7t ol ,\y’)agetyl ati g é\s
sF on acetyl ene ¥, to afford ! I

d| am n.opyrl m ® which is a corrpound of 5 formul a Me
in accor dance Wth the invention. Nunerous

var| ations on the above procedure are possi bl e-and

w || suggest tphemselmfé to those skilJed injthe art

upsts 3 evi emk gEAL | Scl osii¥ Spec AN s for

produti ng co ou ds of t hBedustventj i bed
i ntete Ex )\rsbel ow. The"conpoufds" of Tt he

i nverntion are usa Ie folethe treatnment of a vvid'\éerange
of genito- 10 urinary di seases, conditions and
di sorders, in luding yeinary tract diseasg statgg

er

3355;0% at equWI h bl a out| g, obstrugtiogn and Mrinary
hejﬁs such—as—»r educe a erN
ct UMINRT on,  uga 4#9,@@@

nenc di
cap@mrt Y, gf

stress |ncont| nence P‘ adder hyqperreactlw try, eni gn
prostatic hypertrophy prostatitis, detrusor
hyperreflexia, urinary frequency noct uri 31, uri nary

urgencgy, overactiv | adder, (15, pel vic,
xg‘é‘?éen%{lgtl ity ﬁ'?[gt hritis, ;Q;OSt at ity

paidy syndr Nat odyni a stitis

i di ophat iRe hlyHﬁﬁssenﬁ%r?/Xty &nd t her N™ NHR
synptons rel ated td oVefactivea bladder. [fhe conpounds
of the invention are expected to find utiljty as

anal gesics in the treatnent of diseases %nd
ggag:igﬁns associated with pain froma w de variety of
including, 20 but not limted to,

i nfl ammat ory pain, surgical pain, visceral pain,

ﬁﬁStEpl | og StemdB, SRl dchhded is l@l&&lﬁted@ﬁﬂi tha I(}ﬁigahm reR@nfderived from
to _burn ne or .cl uster es,. nerve

1 Fm S-IoFgurmESIs: {H UUH-RYGmasne b a%oyrﬁneéwem grovide an

hlﬁhé}”h}ﬁdrob(? bei St pyricdldifIs t THe iSdoBamei@neRRbdlin Misls@dp,may be

parasitic or bacterial Tnfection, E§08t traumatic

prepaier @scoriing tutheriyosadaes drsedbed ity Shapet gt al- thfm &&prm. Bull,,

angogeadb %?ﬁﬁﬁé@h?%b@hﬁﬂﬂedﬁ&éﬂ%lﬂ&%@ks ba%bm%&aaﬂ%emﬂamc or are
such as irritable bowel syn- rome. Further,

Eaffhorisaared Py teshniggeewel larpva‘r o thewsrsfllefl g theragtatlp agany instances,

h eﬁ@ék%@hfa%hc{lydé" SQEIHIRS & 1rﬂ1ﬂé3!>ﬂ1&¥<azd)lﬂﬁ Ry e 'ué‘edqgé& fdgiohw e
pul monar | sorder (COPD) sthma, bronchospasm and

PR duparbof degind @@ﬁmﬂa}ﬂtle%@rh?@@i@@%? i efier Whigle ftq aasked
Qlﬁ@h}lél%%‘&g rét0kted foeﬁ%'vﬂg gL eﬁ&éh|5£§ %ﬂo‘ﬁ%) 30 disorders,

I ncl udi ng Irrltabl Bowel Syndro Inflarmatory

Bowel Di seas
In step 2, alpha- hydroxy benzyl pyrimidine k is oxidized to provide ketone compound ].

In step 3, a first amination by reaction of amine m with ketone compound ] yields amino-
pyrimidine phenone compound n. In step 4 the carbonyl group of compound n is
reduced to a methylene group to provide benzyl aminopyridine compound o. In step 5,
an oxidation of the methylsulfanyl group of benzyl aminopyrimidine o is carried out to

afford amino methanesulfonyl benzylpyrimidine p. A second amination occurs in step 6
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(I1BD), biliary colic and other biliary disorders,
renal colic, diarrhea-dom nant |IBS, pain associated

wordoh/ogagodi st ensi on, and the |ike. WD 2007/ 0258OPEP2006/065524

PCT/ EP2006/ 065524 -36 The invention includes
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%cgg@ %ggqu’eeg{%%}tg%&gtﬁle entrost.lgrl]tzt\e/tg, rﬁe VTC n;f)acfrrl >s/)%b (I)n\ﬁee prostatodynia,
a;dmm lasd atieghaais bixaldenmypersen davityl omdrodhat syomgomnrelated to overactive
g g |ng those suitable for oral (including buccal and
T ngual ), rectal, nasal, topical, pulnonary,
vagi nal, or parenter aI (i ncI udi ng i ntranuscul ar,
The ccaapdnmds alf thei imemzaibh eaoeaetxpeaé)d suffodit @lite ausnaégedics in the treatment
ven [ forms
of;(slsen S taﬁgt%g)%cﬁgo s ocI;]a ‘% ¥v1t ﬁam i oln‘ri1 a 1%1? aatri’ét C?Hses 1nclud1ng,
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Additionally, compounds of the invention are useful for treating gastrointestinal
disorders, including Irritable Bowel Syndrome (IBS), Inflammatory Bowel Disease
(IBD), biliary colic and other biliary disorders, renal colic, diarrhea-dominant IBS, pain

associated with GI distension, and the like.
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enpl oyed as solids, such as tablets or filled
capsul es, sem solids, powders, sustained release

wo eoomotabd ons, or |iquids such as sol utions, PCT/EP2006/065524
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clodmlgmmsesewm for o70 ) inpdgeritucofl antheutabn gued), ewwtbousal, topical,
[
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hebct e equspadtin mgven dest tadinin istsatamodr, in gébian suigble for admlmstratlon
B %ﬂ&%ﬁ'& 1) e%h&ﬁr%?e? ed%qg{ W f admlnlstratlon is generally oral

ﬁ ose: PR GwW el wax oz
bsung econ\anant drelyl dOI&r%e ragimet evhigh' qané)padmsied ;abcqrémg to the degree of
M@ﬁcelgged to include the fornulation of the active

compound wi th encapsulating material as carrier, 20
providing a capsule in which the active conponent,
Micomporngiot bayupowsdsoif dresin vingion stgegetheindigll ohg oamess ¢dngentional
. a . Al |
U S SR B Bkt PO B 8R0S
cappesitems api jung,doszpeh etls; phana a¢avtier ges posiyibes asl wot debage forms
i t.ahl )
LAVTE A 8 eyl BB 8 B PRGN o
]wtthplatraaﬂﬂitml aanigt cathpgun@sr enmtiplesmmnd tlsej/unnpdpsage forimssnay
i . li
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release formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled
capsules for oral use; or in the form of suppositories for rectal or vaginal administration;
or in the form of sterile injectable solutions for parenteral use. Formulations containing

about one (1) milligram of active ingredient or, more broadly, about 0.01 to about one
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gag%iglfllie%lf}slrl’ getg? gclells% ’ blnaﬁggg]{)a%ﬁ%r suq{élh?é a?ég&ﬁﬁ@?%ﬁ?ﬁ&%npacted in
rechypeeme sgzlewcsred pdieyewdyisané tajllsts pleferstdy edrethindramn labout one
I c r
§1§ 't abOIR h\yeﬁt)P 7b er?é}lq gw r?%/l?ecoﬁl? é)ﬁlﬁﬁ %?%‘tiq ?ﬁhglrssinclude but
agemt hmt@d Ino a@gnqsru@s exrbbnye, megnesing, st@mub,stalfcyswggr, tictose, pectin,
%‘ﬁﬁf’? rkgz{rag g‘eﬁhﬁ? ﬁllaggé Igl \7 g{]a%rﬁgell lo3® %Bélhﬂlg%a?lgo%&&etw&ulose a
foor mpltmgwr@dobbumemd the illk@I ‘Hhe t@rm “pfepmtaemnT (<) mt@hdeaﬂ to
glr }ugi}\é élllé/u fégﬁw attlég ac lV o%%%/ gltrr]lldo\?%tllf gt{caésu'ﬂﬁmtgtn%tfr?ﬁ as carrier,
provalpena tzrpeelemmtwh[ch th5acTive ccmppmemudmtlmbr witkou troasirs, o
sur¥o %%ecﬁ %?y glfl:arerl}e wh18{ istif? stgg‘latlon w1tﬁ'{I I1‘[S tSrr%ﬂar cgc?letts I?lﬁd lozenges
erm s- as as’a
hneamﬂuidﬂdrrﬂf abbaai; pbiwdeos, nfapﬂlﬂﬁssplﬂn (dach@tseardslomgﬁs ®@agbe admelid
aus or oily base with the
|Cken|ng and/ or gelling

agents. Loti ons may be fornulated with an aqueous or
Oithey fommitabi_d fami drhl admigiewmatiad inalude liguidtfarmiprapacatieneincluding

g%lé)?lg}'gxﬁ.ll yééi %%ggosu% es%rglhégé l gzéoug sd s?)ﬁgsqi&t St sohd form prepara-
aglmmslph are mtﬂthdasd mgoea@emrmd shﬁntyhﬂalfcat uen® lslumd: ﬁ)b]lnq)répmatlons

Egl%ﬁs?o%s n‘?zarrﬂe r%%/ar&} n s% utf&nts I%e ,?F% ueo a%gg) gene% g%&%%f’utlons or

Foarals suf’gzﬁb?e ?or oraq 1%1|1n19[ra§f

s i ore

Hlagz cmﬁmnaammhla@am:g :agems ¢ [8 a@ah antehithin p@shitdnl reenooleate, or acacia.

Cslu Orl]:S SS(Ie Pﬁ%rtlsgc% %C ltplr E\épga%' é r(?ISSO Vlrllj%tlhg agtli]vel cgreng)goggn Slrel waye& and
aaxlin g'lma&bbg:olmams |fh|vmg, ztt:ﬁehm:st, aw@thld@nmgl agerts.i Aqweous

g’ul'lslpénasklaoln% c!arll g Iprdeparzeg by%lsrpleresm g the finely divided active component in water
with viscous material, such as natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, and other well known suspending agents. Solid form

preparations include solutions, suspensions, and emulsions, and may contain, in addition
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The conpounds of the invention may be fornul ated for
adm ni stration as suppositories. A low nelting wax,

weemh/ozs9a nm xture of fatty acid glyceri des orPCDEPR06/065524

butter is first nelted and thg, active conponent is
di spersed honpbgeneously, e.g. y stirring. The
- u u
EB‘SJH% gﬁtll\reégt?%g)i%gg@, ?roolp;' ﬁ{s ﬁf\rokss s%ﬁﬁger O é%ﬂsl 51@1%91&1 and natural
swydetadiefsy dispinento tipd@cnd@, ofubttilwn ¢ ageatst irohthedilie.be
for nmul ated for vagi nal adm nistration. Pessaries,
RO AT g, A S 530y SRESY B pion ..
bamjécipy, &% bakus ikjnesiam qrwovh@u(arsnnﬁu@lonéalafgmam be peesentedAD unit
T
o E g PR ARy RLEE AL PG} n ppuldose
Tgaigeils Uftlihcfmsaddpd pruepetingi dits cameoappma pdy tke sedh| fprmpas
| y, t; i .
%]Ilg%%g)?@ sp?:ftg}é)'tn% eor%%ﬁ@%%s?ﬂ ilﬁ%?‘%%l%ﬁpgﬁhll(gﬁsge ﬁasyi%gn@ in aqueous
pelysthlenk glpccd. Examgpbles efroilynok npdiasgeous armers,|dilutits, dokentsror
211 ed: .

%Zﬁ%sgglflg%?ﬁ@g%% %l e[ﬁﬁ% gl?yall%t{e;ﬂpy% ggér(%egat%éeé&ﬁ (@.\é., ghl%yoﬂ), and

iesthdleengime dsters I(@geetbfyl dlénee)sai dmpp porgringogpeairpagentspuch as

g;?&&%%%& in % d¥in gLJ}I sus F}!'Eﬂ)iﬁ’l% &&ﬁlhﬁkﬁ anﬁmgdl éngE Qgﬁts
Altgrna‘n\my; thmtmyl gwlefm; nrayl betie Qoqu:r fagno@:pamed by aseptic isolation
GE DL Sl o ARAELEHLALLI 0, AR LSRRG B

smmpmhlldm ¢.k., genler @irb genhizecevaersmal | particle size
e.g. of the order of five (5) mcrons or less. Such a
PR Edrﬁf)&rﬁfg of t}{@}fvéﬁ?ioﬁ %%}' ﬂ%qgnl[ﬁﬁ(la{gﬁ%llstobﬁgm lels{rgﬁon to the
art, e.g. by mcronization e active' ingre
erideindeas cpintnaerm, sgnmsioz ddigpack apittifansdesmik Iamle Ointments and
SRRk DRGSR g o i
thiddeh mzemndtar gklling pgaath dmeionpmag e bomuditekivdbk anraqutdweor oily

[ ' | e
LB SH A St p I AR TR OB b S
dgenty, diagerbieg egt s, b dpenkdiby agente thickedingaigens, or coloring agents.

PRt B SALIBSHR M T B R
conpoungladtive agensyiintacthivered daste nsuzdly eucsqsrl'andslc:hcéa:d)m@acanth'
ﬁésgilg$COn’?ﬁr?s{chL}g? %&[}V\é% e%;rg(% il %H I ‘b l()ﬁse such elatin anél %lgcerme or

r ox ose an V|n reo
QLRY,(FB): and’ Ia,eacmumkbmoudrwasbers opfmiplrisi@ tfl@acmlva 1m¢d1¢m i heuitable liquid
E‘a‘?}ﬁ%l cavity. The powder conposition may be presented
I'n unit dose forme.g. in capsules or cartridges of
e.g., gelatine or blister packs fromwhich the powder
iﬁheycctmp@mﬁs of gtegneuhtioy mayaredouhiulatedifeialneinistigfiemas suppositories.

t I LG
A R LT TP PR SIEL L B
mdhvmargt nhataptmw wipohentas tlispasédigmeddcaptusly-o., ex amping, The

}n%?ten homogeneous mixture is then poured into convenient sized molds, allowed to

cool, and to solidify.

The compounds of the invention may be formulated for vaginal administration.
Pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the

active ingredient such carriers as are known in the art to be appropriate.
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25 conpounds of the present invention can be
formulated in transdermal or subcutaneous drug

wa@ledorvessy9 devi ces. These del i very systens are PCT/EP2006/065524

advant ageous when sustai ned rekgase of the conpound
is necessary and when patient conpliance with a
TR RS Lo PR oo SRR o REPAMAAR o ion Thgglptions or
swpensicgisiare appdbd direatlygo Ithe;jnag@lp@pmtx by chneentmpbmaahso€.g., with a
AR BEE etigh: Gy D RPHBLRER: Ml e Bt IR TR yiidose
&nmt dinnedllattel @asef a ctieppawfrpi;szyfsttbmgnarl@ dchsweed eythe patient
0O .

R AR b r s R TPhuy BB Rl BPRpBiston. In
d}@rqamﬂfd sprayathiis rpayjbfszo;lhwbbcbe grigmhean of a eeteringsitdmzorgspray
é er, or a biodegradable polyner, e.g., polylactic

Ci The pharmaceuti cal preparations are preferably
in unit dosage forns. In such form the 35
Phegampeungis of theguixditioh deay terfoumulaiet felomessotahm miistiatign,

. gl 9
PR QRO s MLRDL G bR RO AORAGASER
ctanp@mdaWﬁeg@kqgﬁﬂhpﬁ@pamamaUmle titee. pat thagedered fitval Ninmigrons or
?:'sil et & ngﬁﬁt%l}eln%?y b‘&(lﬁ&ﬁ'; LAV DU e ﬂ?%ﬁﬁgd

et's, ‘capsu rsin vials or S.
mlczromzatmn uThet accimmgmdfemt mpafemd@bmaa wapstike patCE Iwtitdita suitable
BEEVBlr ool HROR (AL (CECL LB i
fiiChéﬂOﬂwrbahrﬂmanrmdﬂwtattaﬂhomthaine,rcsr carbebntdigiide or other

LAY 055545550108 D8P0 050, B GG, o
&uﬂ@lolfdmg’tgay Booparyled b9t metaed vadws. Aasoaively the active ingredients
F\eap %gag V‘?([Edqn aFfzg 5P 5 AL Iv%’d%ﬁ%&%gg\g/ﬁ&?ﬂ%aéf the contlpound ina

|ons contal nin a resen
smt\abh:tp oovilenbase dwﬂmsilztm@ekmirohv staréiXddvRia &E&:s SOchTime

o(lrgiq@ F@g@éﬁ@g&ﬁt g@ ?%c? {)]ﬂ glwtrgﬁdlgé EP\glJ’(’)?/ g[glrelp%wder carrier will
{omober gi anﬁhealashl taovityr dbt powdd:rtwrrmoelslen tnayrhcqmsemmd il hely dose

psgl%s &9 atrtrhgg e gd Sge]él 1ne o} i)]llslg gkssf%) hﬁ:(%l the powder

fel iventi on, frati ve
rrmpbeadmﬁmtated\bgmdaﬁsebdn1thmlh1ess ot her wi se stated, all

tenperatures including nelting points (i.e., M) are
e{l]d?lg]lge%?feog %ilag% Wﬁzﬂlslﬁé é)egzgﬁ{l: éxétjﬂ? e%c%gat?rpé taggﬂtg‘& g)? sustained

blh@)mi@élﬁd efdeqscr adfuistreyn pbthenedesisarcdlept.rggekemple, the
g&r{lgg&dd)é of [}F{Brgﬁgt 1n§91ﬂp hnah ke @or%ulgt\é\ﬁ) irnggs%Q}rﬁal\MP Is&lpcutaneous
wer e., there may pe one or nore
dmlgdehmiy dt‘eeesv\ﬂ hede dahmrp swutn:r[senie advantatgecm'smhsen susthinedrelease of

€ é:})%to?lhx 1sI ee%Qs%ara% CII ggtn%g %gh?ﬁﬁe V&Il'lﬁl A trllgatl%aﬁt r%glmen 18

esired pr O UC
atubmbﬂahpmnsis nmayrabeleus eldlelinery bﬁteﬁxsaarp Iﬁequenlﬂ@hﬁtached to an skin-

R PP T B e B BRI combipet ithe,
penetration enhancer e.g., Azone (1-dodecylazacycloheptan-2-one). Sustained release
delivery systems are inserted subcutaneously into the subdermal layer by surgery or
injection. The subdermal implants encapsulate the compound in a lipid soluble

membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the

preparation is subdivided into unit doses containing appropriate quantities of the active
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Et OAc: ethyl acetate; EtOH ethanol; gc: gas
chr omat ogr aphy; HWPA: hexanet hyl phos- phoram de; hpl c:

whe@hopssed or mance |iquid chronatography; nCPBAPCTIEP2006/065524

chl or oper benzoi ¢ acid; MCN: %(Set onitrile; NW:
N-net hyl pyrrolidinone; TEA: 25 triethyl am ne; THF:

&ﬁ%g&fw r ?ﬂéjﬁ Pdosla?é“forﬁl' JﬁH e g‘P‘JI:RagQﬁ%gé#gﬁgIﬁ ’IIIIé pddifree

ayer r omat'ogr aphy
cmemgtdysceete guantitieh nﬁpr@gargb(@mpudl as; packeted tablets, capsules, and

E%\(lierﬁnh‘}iﬁx %r gﬁfh&ﬂg{ % tﬁIe ﬁ&ﬁI H@Qﬁéﬂuﬁ%r@ﬁ é% F%Xé%ﬁl?@é fIaIbIE%, cachet,

am ne e synthétic procedure use
eixlangige itisdf, ouitichm édtherapsmm IGmi@raNanObf Begepn \padBidged form.
Step 2 O1) 2 MMJCl TSOCH2CN\ 0 2) H21 Pd/C O O WD

SRR B PR TR I RSB
Rerivirigioa : OrdNNik4ne @iyl Bﬂg&l@@@f Phapi@ay 1995Hdjted bp Maghin, Mack Publishing
CPER. S ok BT P R N D e T Rafglen
frinulatioBs cGCHBEME CoBtmmnd of thesppseopiniverttiarearh drscripbdbaddw.

5 To a cool ed sol ution of

MMr oxy- 5- met hoxy- phenyl ) - et hanone (10.0 g) in 80
HE was gradual |y added 46.4 g of 3M sol ution

of MMJC1 in THE at a rate such that the
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 con-
sidered as limiting the scope of the invention, but merely as being illustrative and repre-

sentative 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.

The following abbreviations may be used in the Examples: DCM: dichloromethane/-
methylene chloride; DMF: N,N-dimethylformamide; DMAP: 4-dimethylaminopyridine;
EtOAc: ethyl acetate; EtOH: ethanol; gc: gas chromatography; HMPA: hexamethylphos-
phoramide; hple: high performance liquid chromatography; mCPBA: m-
chloroperbenzoic acid; MeCN: acetonitrile; NMP: N-methyl pyrrolidinone; TEA:
triethylamine; THF: tetrahydrofuran; LDA: lithium diisopropylamine; TLC: thin layer

chromatography; RT: room (ambient) temperature; min: minutes
Example 1:  5-(5-Ethynyl-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine

The synthetic procedure used in this Example is outlined in Scheme C.

0
Step 1
1) 2 MeMgCl TsOCH,CN

o 2)H, PdC g 0
I I I



10

15

20

25

reaction mxture tenperature did not exceed 25C.
Foll ow ng addition of the McMJCl solution, the

WO e@ch2ssm m xture was stirred at RT for 18 hourPGI/EFmM06/065524

the stirred solution was then,added 10% pal | adi um on
carbon (1.02 g, 50% water wet) suspended in 4 nL of 10
THE The reaction m xture was placed under a hydrogen

at nogpdper e at 5 psy’g andYHcool i ng viaep 4applied to NH,
meEr ntar T atenper appr oxj, mat To N
cboPedCHMMepur e gr duily a %Hggﬁgggﬁat @ | /)N\
HE1A@0e L)  whi | i nt aiti Myt heyneacttp @ atur &~ "NH,
at. @Q=@dindhe resultant m xture was stiffe RT Ifor 18
hours, then treated wth 45 nL water and flltered

through a bed of Celite to renove suspended lysty,

The 15 filter cakg was NHpased wit I%t OAc and tlhe

comgigped filtrat §kﬁ%ﬂ@rated_fg%b_nwganlc
__zggggﬁrwmth tggn concemsrated u

Bgeg Ure-t'o glﬁg . 4 gNof NH, |

2-1sopropyl - Bxy phenol, M5 (MtH) = 167. [irni s
product was dissol|lved in 2- but anone (20.4 g) and the
crude sol ution ienpl oyed directly in the next step.
Step 2 (2-1sopropyl -4-nmethox -phenoxy)-acetonitrile 20
A stirred slurry of toluene-4-sulfonic acid

hyl ester (13.0 g), potassium carbonate (13.0
g) and 2-isopropyl -4-nmet hoxyphenol (9.57 g) in 85 nL

sitp 2- huoRSRE 4-Med okeah&dbit o 55- 60C for 4 days, then
heated to rel ux I?i 18 hours. The resu nt sI

162 eolet sefutRof |- ¢ EhdeP Yo Pt RiTY § 2pARe § 101G dp 80 mLof

THF wRRERRhIRARRdUBdeS of33Musiedon Bf MISMCRirANH Flab®rate such that the
residue was redissolved in tol uep The .t ol uene

ESFHAN B tsSeBReABEE 4l 3% cpcen 2p 1 kel wangrdditionsfghn MeMeCl

phassh, \ﬁl?esreﬁélﬂﬁerﬁixlfﬁ% Qfks uind&l at'redic ad hraﬁ@,s J'tRe L@ rdi Rution was
of a 1:1 (by weight) solutlon

20. 6 of

rhzniaégﬁar H5% Pa]&adﬁ‘é”fl R HR Oy 2U% et rivety suseendgd in 4 mL of
TRIFUEME redbhb s Fhiv@se WeSHaddiraat! ¥hydio V%ﬁeatﬂﬁﬁé‘ﬁhe% &5 psi¥and

al i quot (0.967 g) .of this solutiagn 2007/025899
PHNEP20ARPIFESS Dintainn (FRPERGHE @A APRIOBINAEY df Ynekysthegooled
Hil)l'tﬁreowg?s%acﬁlaﬁ%ﬁ@déd‘i%né@gﬁﬂag&lﬂqepwo rﬂL)‘Wlﬁﬂ&ﬁMmPﬂ%ﬁgWe) reaction

acetonitrile

{enncsBprcyP G- Hﬁl}%ﬁ?anbﬁ@ﬁkbé@ Wrsﬁrﬁe%l PHRT Sorgl8doass, HrenAreated

With 46BYL WelegBtd fikQLy Eﬂrgﬁﬁpﬁ bdPbENE: RNEmove suspended catalyst. The
2-1sopropyl - 4- net hoxy- phenoxy) -acetonitrile 5 g

élt%rfcakwasfrnﬁeri Methdges @ﬁé}hw@a%wreawwe%a@ﬂ The organic

gﬁé&e %Qwerh%awhewﬁad tﬁeh%one&sﬂa%%@ﬁrédh@@i ss\arettla give 10.4 g of
of tert- uto(i]w$k i meth anrno) nmet

%Bmat?mér& gethpreyghen M*‘r}@su o7 nBlnﬁpIsadu%W%a&ssolved in 2-
Bha8ok&/@d 41 d) add (Wi crRfie MRiANTad dhEp1SRIWHideBtly MEC nbgatpd

to 110C for 2 hours. The DMF sol uti'on was cool ed and
transferred ont o 14.7 g of anlllne‘hydrochlorlde The
I methoxvipd agetepiier or 22 hours,

Manea auwfe(quem GE1RSh 9 ol pLuge otgr%mwsm

he organi c ayer

%Eme m(}ngﬁaﬁ@rlwﬁﬁay ﬁ@érmwalrwl (J%a%g) méﬂé di%leaf 2-butanone
RhERQW IR0 S5 €S AWEs WRSh heated to relux for 18 hours. The resultant slurry

was cooled and filtered to remove solids. The filtrate was concentrated under reduced

pressure and the residue was redissolved in toluene. The toluene solution was extracted
with 1IN KOH, and the organic phase was concentrated under reduced pressure to give
20.6 gof a 1:1 (by weight) solution of (2-isopropyl-4-methoxy-phenoxy)-acetonitrile in
toluene, which was used directly in the next step. An aliquot (0.967 g) of this solution
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15

transferred into 25 nL DVMF, and the DVF sol uti on was
transferred onto 6.01 g of guanidine carbonate. The

wOo e®aleisey m xture was heated to 120C for 3 dapGI/EP1ve6065524

cooled, diluted with 10 nL of 45t GAc, then reheated to
60C. Water (75.ImL) was added and the 15 resultant
T
A bl AES 200 L0l EIRCBFSL RIS phenony-
a@@n@ﬁeM(Mﬁrﬁ)dﬂ%d under vacuum at 50C to give 9.62
g of 5-(2-
5é9 B %Y. Isép%&h@wetﬂs‘sn&a@ﬁ)ox%wfﬂlda&eza dagiem ne,

-L/71C, Vb ) Z19. VWO ZUU/MTUZo6Y9Y

F‘@T]/ @m@%ﬁb@@m Of tﬂ@C& apl @-isopropyl-4-methoxy-phenoxy)-acetonitrile
éyr | gng@l %git %Q:ro | alunéj @ &%)éent%&pgﬁ(der freduced pressure and the

m ne a solution
Bsidpe W@@ﬁﬁ@ip@l Ivvlth lﬁéitmfﬂyri@mmhwdlmwhylﬂndnﬂhn@hmqiﬂ?dqrdrlck'

5 . . Gl.acl P .
REy gy s A5G4 231 LS, By v
b¢atqbt@th1@°Céﬁqr@ hopirs. AThed M solu tioa rvrais edoldbanthtra@farmdeonto 14.7 g of

B i) STRSCGHLEn Dy RGN LD 1 MR, e
c@gded, ddnted wiih@ume telaenes thenrvath A mRBEwater. 4Re hrganis layer was
AR, R SRS o AT R e ST it v
trhlaifertehientoal‘ﬁamitdZﬂMFearmif the RMF s@dngon vas winsfarres aiitol 60dtg of

t

ERERAL: EbunyE Phe S B8R iRReg R0 013 dayg, thep cooled
tibutgd weth8 086L gf IO Axy; thbe r5h€(2153dl todiﬁ"@ Waap K dpiin-14 whd added and the
B PR E RV LR RE, e A oo SRERLER by
alditibn omn sofl wWaihosde@bynohmat died mr&blu vaduugn std00€ ito gwwagz g of 5-(2-

' r r 11614 _
REpERF PSS M S i SRS ¥ 230 S Bt -
7% distillation. To the hot isopropanol solution was
added 3.4 nL of 6N HCl and the resultant m xture was
cooled slowy to 15C. Crystals of the 15 resulting HCL
salt were isolated by filtration, rinsed with
I sopropanol, and dried under vacuumat 70C to give
6.08 g (58.8% of
5- (5-i odo- 2-i sopropyl - 4- met hoxy- phenoxy) -
pyrim di ne-2, 4-di am ne hydrochloride salt, mp. =
262.0-263.0 C, M5 (M+tH) = 401. Step 5 5-
(2-1sopropyl -4-net hoxy-5-trinmeth, lam | th II|-phenox
pyrim di ne-2, 4- diam ne 20
5- (5-10do- 2-i sopropyl - 4- met hoxy- phenoxy) - pyri m di ne- 2,
4-diamne (2.0 g, 5 nmol), bis(triphenyl phosphine)
-Pal | adi um di chloride (700 ng, 1 mmol) and Cul (100
ng, 0.5 nmol) were added to 14 ni dry THE under
nitrogen. Trinethylsilyl acetylene (1.4 nL, 10 mol)
was added, followed by 7 nL diisopropyl et hyl am ne. The
reaction mxture was stirred at 50C under nitrogen
for 17 hours, then was allowed to cool for two hours
with 25 stirring. The reaction m xture was poured into
15 % aqueous NH4Cl and extracted into
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Et OAc. The conbi ned organic | ayers were washed wth
brine, dried over MgS04, filtered and concentrated

waeaen2sseduced pressure. The resi due was PCT/EP2006/065524

chr omat ogr aphed on 150 g of ije\sh silica (2% 4%
MeOH CH2C12) to give 1.70 g of

§te % I§5 f&f&yi % hg)ﬁfetﬁo;i

WS asdeHpn of 372-isopoorst-gdpmethsxy- §hﬁtdxahpyrimidiﬁe 2?4—diamine, (6.50 g) in
E&ngﬁ\? 2 lace‘hcq@tdh%ﬁ ad@%}eep%%tﬁ)éﬁ (5fr9 be%efC%(léaﬁil W ¥ehloride) in 8 mL

opropy
of acn'ect dyd, svlﬂmr@dhtectmmyctd pHenoxytp spypr that e teen Rratudi efithe

%ST%]IQ‘;qg fRx@re %1&'}%? e%ce%gﬁee S\yh'tg} F I %L? g/ag Qdd%g ﬁd tlg’e resultant

were a nder
Bty teheasrseaed Rb25 i frt 42 boumasEmeserCé vas @acoﬁlphmsﬂrlsy tht: addltlon of

T AT

wecteonastied dd tht ducealel0°dr Wadera e mINa2S@dded;, alhd dreqmempltate was

@%f‘%@%%@%%&%%ﬂ%ﬂgﬁd t%%ss 5! eé’forﬁc%%é 9 %? %)9(90 2- 1sopropy1 4-
Uhtlmm{pdlgn@pfhexyrinﬁdiﬁ&@ dfanfih@asA ssipengen ()Bt%: G%de@bduct in 90
%HZ \ga?t t‘ﬁés m%d \Zlbeamg bg%d@m?ﬁ Ef S0% I%\(I) %(?/H’p%led n%le re)sultln gisok solutj Cfon was
e)Qrall:‘eeddnia)rwaIm ENXBA M’Hd)combi’tﬁﬁ or Exacialyes fWerel filtered and EtOAc was
-B-1. r
fep aﬁ:éécﬁ' B¥ 1sgﬁﬁp§w_§%ﬁabﬂlsg jejln[}% y]%ﬁo%é}zlog \sg;% nl?/ol Rﬁﬁhé@?&@g g&lded 34
L de6N HEI arld ﬁle(ré’sultsmrmn:p}die-whs nedledbdywh-to 15°C. Crystals of the
}ersﬁlnlg%; ggbﬁsa t W «li__’lesto LYelraybl fﬁtrr]gt?ox 1)8 e{c’% rll};lg]lsﬁij_r%%e%%é dd (?rled under

henoxy)-

imidine-2.4-diamine

Mas ad ene
edduom aié’O%(f td glee tas b (i&e%%foﬁi (ﬁ & darztisoprugpet-4méthogephenoxy)-

AR OV ool by hlor B3 B0 R e ARl or €795 Bhvig - o1

hours, and then for 20 hours at RT. The reaction 10

Htieg tur & (Wdsopadphé d-metheay-ir tainexdh dsilae glath vivd HBEB o xya g rinhidine-2,4-
ﬁﬁﬁlurllt' ng mxture was extracted with chloroform The
tombrned organic layers were washed with brine, dried

D BrloMNa2S@bropylide mté@x&mﬂemyﬂ;&ytmadmd—%dmmme@&gd mmol),

PRt A B R A P e SO TR AR E o fO e 05

(nznefl) @heﬂ:mdlded oy 14 mi_dirn THHU oy ) iti2gex. h'!?mmleth&lsﬂﬂcapetgkaydz ¢1.4mL,

2(51 161?1?1% 6sr % Nﬁf‘%ﬂ‘?ﬁ@%ﬁ%&;%@. (gﬁg%%%%eéfylamine. The reaction mixture was

Qtiryerdydt-SQf(énn)d(qt)n-itpg'g‘ehlfbldﬂ’lleoLﬁs,éthdi was allowed to cool for two hours with

stirring. The reaction mixture was poured into 15 % aqueous NH4Cl and extracted into

EtOAc. The combined organic layers were washed with brine, dried over MgSQO, filtered
and concentrated under reduced pressure. The residue was chromatographed on 150 g of
flash silica (2%-4% MeOH/CH,Cl,) to give 1.70 g of 5-(2-Isopropyl-4-methoxy-5-tri-
methylsilanylethynyl-phenoxy)-pyrimidine-2,4-diamine, MS (M+H) = 371.

Step 6 5-(5-Ethynyl-2-isopropvl-4-methoxv-phenoxy)-pvrimidine-2.4-diamine

5-(2-Isopropyl-4-methoxy-5-trimethylsilanylethynyl-phenoxy)-pyrimidine-2,4-diamine
(0.75 g, 2 mmol) and Cesium Fluoride (0.46 g, 3 mmol) were added to 10 mL of dry THF
under nitrogen, and the reaction mixture was stirred for 6 hours at RT. The reaction
mixture was poured into water and extracted with EtOAc. The combined organic layers

were washed with brine, dried over Na,SO,, filtered and concentrated under reduced
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amne NHz NHz ~ I\N I | (CH3)3SICCCCH3 0O ONNH OO
NNNHz ~ 11

W®2{03402380D- 2- | sopropyl - 4- met hoxy- phenoxy) - pyr i PATHEP®0&065524

4-diamne (1.0 g, 2.5 mol), A4 -
bis(tri phenyl phosphi ne) pal | adi um di chl ori de (290 ng,

4

grergn%tr)i') and 1tgi léé {P]g%éﬁgﬁqxam%%&fs ﬁgorl g&yéglgc l(%g% %0/ Theom/
2hoCh) wegiee 0.541g efiS( o ed@nyit2-thopropiE4 umetkoxynphanogenpy hiline-2,4-

4 ' I s stirred under nitrogen at 50C
?%@qé%%ﬁ%{lﬂﬁwt ﬁzegr?awo nmg of bis(triphenyl phosphi ne)
-pal I adi um dichloride, 0.22 nL of
Exqmaple det h§/+(%,i4+194'|ayrm10—pmmjr¢ie—iayﬂéxxz):2—5thrynylt%tspammyphenol
amoni um WD 2007/ 025899 PCT/ EP2006/ 065524 - 45
fluoride, and 0.1 nL ethanol were_added to the
reacty m x§ure. The reaction m xfjure s stirred
under Ini ty ogen for 18 hours at 50CAJie. regction
m xt way cbol ed andgg potr ed in rajed aqueous
NaHeSd~and ted inBtrE) Et OAE!O"Thfé co a%]\éﬂ'lg organi c
| ayerd were washéd with brine, drigd over Na2SO4,
filtefled and concentrated 5 under duced pressure.
The resi due was chromat ographed on 125 g of flash
silicg (2% 4% McOH CH2C12) to give 925 ng of 5- (2-
i sopropyl - 4- nmeth oxy- 5- prop -1l-ynyl-
phenoxy) - pyri m di ne- 2, 4-di am ne, M5 (MtH) = 313.
E(é@momlA—methoxy—S—trimethylsilanylethynyl phenoxy)-pyrimidine-2,4-diamine

I I L
e YN SN | SRS IR v v
@Nﬂ}ﬂztro gen| Bordmtribromide (7 mL) was added and the reaction mixture was
. -4 ) ) T ‘
%lrgéfa dr:cn Q%Sc)aflgtfgﬂ}g%fﬁg% nf%% }?%BG&Z(XHCP&%H ?89@0 HOE APRE'F nﬁlezreactlon
gt Wphddyd phasphicd ey peduls AHE d hiehthereaidtin g xtyng, was

%ﬁ?ag;@dgiq)h chqg% ogﬂ‘ll "fli]egco 1n&1 & adl}ggd lrs%gwgs%gg gv1t‘hoorgn% dried

egasse sop ropy am n nitrogen in
s é%z&@p filtpled 9kd c@itdentrged yaoﬂ@pledlp@d@rtssulzs Tt reSBiue was

AR 80050 0040001 S OB OR AR 98 (et

Chélded)inpeyrieddinai-glowgt- éﬁthyay[]dS—isopropyl phenol, MS (M+H) 285.

Example 3:  5-(2-Isopropyl-4-methoxy-5-prop-1-ynyl-phenoxy)-pyrimidine-2,4-di-

amine
NH,
Cr, e
6 N/)\NH (CH),SIC=CCH, g N’)\NH

5-(5-Iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine (1.0 g, 2.5 mmol),
bis(triphenylphosphine)palladium dichloride (290 mg, 0.25 mmol), 1-(trimethylsilyl)-1-
propyne (0.44 mL, 3 mmol) and tetrabutyl ammonium fluoride (3 mL, 3 mmol) were
added to 20 mL dry THF under nitrogen. The reaction mixture was stirred under
nitrogen at 50°C for 22 hours, then 150 mg of bis(triphenylphosphine)-palladium
dichloride, 0.22 mL of 1-(trimethylsilyl)-1-propyne and 1. 5 mL tetrabutyl ammonium



extracted into DCM The conbi ned organic | ayers were

washed with brine, dried over Na2SH, filtered and
wa@oncersspat ed under reduced pressure. The resi PCUBEERRS6/065524

chromat o- graphed on 100 g of ﬁ%ash silica (2% 3%

MeOH CH2C12) to give 605 ng of (5-cycl o-

RagRY. QUL cpptgRep e SBINGRNORARRAING TRY Iy ieH Rixuure
sasitireadi uyndor eipeoged fardiBgutsee SAfpr Bpricattonsubstre was eebled and
gé_ﬁ{%@ ?ﬁo sXYﬁfa%?d thueou%lg;a(lgcgu ag% I;c]xtfacteﬁi 1nt(1 Ac. The combined

SOpr opy yny P enoxy) pyri
oigdinigday2ysawatt sashed ; wiNPbrinkQ8ridd Q@:@ NagSO s filtered and concentrated

L&}ér%gcﬂlrcgwgcsélrggfﬁé)%&dﬁiéﬁagrﬁhglg%ﬁﬂ{fgg:o%;%%yo)f nRA&ARA (2%-
5%(\eDEGEHOPY) tod v oxy o £5- p:yrspmqpylzawm@hwﬂ:y’uarm enoxly

éﬁﬁ%&yﬁ% lﬂﬁﬁﬁgg4 IQG NR@H%an ylethynyl phenoxy

) - pyr|n1d|ne 2,4- dlan1ne MP 210-211C;, WD 2007/025899
E@mlﬂ@ﬂo065{1}6{{5@]¢prquy&thynyli—isopropyl—4—methoxy—phenoxy)—pyrimidine—
[5-(2, 4- D %ngyrlnidin-5-y|oxy)-4-isopropy|-2-netho
xy- phenyl ] ’bu n- I-ol; MP 187-189C,
5-[5-(2, 4- D am no- pyrinidin 5-yl oxy) - 4-i sopropyl -
2- meth _oxy- phenyl] pent - 4- ynenltrl ~ MP 190-191C;, 5
5- (2- [sopr ofYy%- 4- neth oxy- 5- pent - o 2
j? pyrimdine-2 4-di anj 2- 183C;

4- netho{y_égpyrldx et - phenoxy
o N di ani Ko NP 22708 Tag. 3ch Nk
5 (2- Usopropyl-4 nmet hoxy- 5-t hi ophen- §- yl et hynyl - phenox
y)-pyri mdine-2,4-diamne; 10 MP 206. 1- 206. 5C
5-[2-1sopropyl - 4- et hoxy- 5- (3- et hyl A 3H- i m dazol -4-yl e
t hynyl ) - phenoxy] - pyrim di ne-2, 4-di am ne; M
204. 1- 205. 1C;, 5- o o
P58 5{loder2 bepid Prd-dppetheixsiphemaxy) oyyiyiding-Jghdgpyne B7dgt hmmol),
?ﬁé tﬂBfr‘é}%}I hos Hé)ﬁéﬂe}@‘%mldié?lllorldel\(l:fﬁ-ﬁ% ?g@m&ﬁgﬂgarnd Cul (19 mg, 0.1
mmq,lhyvm)&qdﬁ ox 1 mpyprt dmaaﬁed@lsomomaramen@dm@%@l 1g; a screw cap

E gﬁhilngcgclo%ropane SO 25 JHL 3 mm[oé)X\;// S a&idlf:% Cz)md gl%ﬁ’ {Iasg was seﬁlled and
g,a.t?ﬂq‘@r@f’@ forplrSd)@ug& ykhe rpaghion minfare was m@ poured into water, and

extracted into DCM. The combined organic layers were washed with brine, dried over

Na,SOy, filtered and concentrated under reduced pressure. The residue was chromato-
graphed on 100 g of flash silica (2%-3% MeOH/CH,Cl,) to give 605 mg of 5-(5-cyclo-
propylethynyl-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine. MP 225.5-
226.8°C; MS (M+H) = 330.
Similarly prepared using the appropriate substituted ethynes, were:
5-(2-Isopropyl-4-methoxy-5-phenylethynyl-phenoxy)-pyrimidine-2,4-diamine; MP
195.1-196.2°C;
5-[2-Isopropyl-4-methoxy-5-(3-methoxy-prop-1-ynyl)-phenoxy]-pyrimidine-2,4-di-
amine; MP 174-175°C;
5-(2-Isopropyl-4-methoxy-5-pyridin-2-ylethynyl-phenoxy)-pyrimidine-2,4-diamine; MP
222-223°C;
5-(2-Isopropyl-4-methoxy-5-pyridin-3-ylethynyl-phenoxy)-pyrimidine-2,4-diamine; MP
210-211°C;
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Exanpl e 5: 5-(4-Fl uoro-2-isopropyl - 5-prop-
1-ynyl - phenoxy) - pyri m di ne-2, 4- 20 di am ne The

waeynrhzspe procedure used in this Exanple i s optCT/EP®O6/065524

in Schene D. NH28tep1NH204é\IO\IFNNHZOOF
NINH2 Step 2 NH2 (CH3)3S1 N \' FNt, NH2 WO

%‘E? 1592588 £hTH g’ﬁﬂg%@g%?@?%opr Iz%%‘t‘% FhealyABbut-3-yn-1-o1;

| 'uor o- opyl nox
pyr iMP d8hé8PC4- di ani ne

e el e
exaryptretrlll§ MB§9%1§S°Q;ved indry THE at ice bath 5
R T R

N- i ddd¥ucci ni mde (378 g, 1.68 nmol) was added in

B ?Etlgo&)rllg’% 4h1%teth|ror§z gb@g fyéééﬁﬂgx Eﬂe@cﬁlﬁ%tp eac 8 t2' ARliamine; MP

m x£287.8-2&88°Chen poured over ice and extract ed W|th

Iso&li]g%yg %P%Ln&%gg g?‘ﬂ)@%n g’?ﬁ?&lg‘}?/l\gﬁlgﬁ V\ﬁ?}?f?gn&@fnte? Zﬂ'g Anine:

oveMR@Q@D&Qﬁ@Cflltered and concentrated under

S sl T S SRR A IR

5 (@yﬁhu@ne—w—dmdeMP 204.1-205.1°C;

enox )V I 4- .
ggSRE%%la p(ri%ﬁlﬁoi lo?(/%lég gso fogy?b%nnetﬂg)g [%Ben(ym-p@ntﬂ yn-1-ol;
1- yMP-l@SheV\@fKZ pyrim d| ne- 2, 4- d| am ne Using the
[ jse dlfo lqlf %nES 3¢ rheth lamino-pro D-phenoxy]-pyrimidine-2,4-
? T oY 363370y BRRe Bﬁepnoi’nf Fenoxyl-pyr ’
yrldmrdmne43}145%¢arrdne (I\/S (I\/H—|) = 301) was prepared
JFT 8o PO P BB, P For 21
5- (MPDR2BE2PIE% i odo- 2- i sopr opyl phenoxy) pyrimdine-2,4
-di - am ne using the procedure of step 8 of exanple 1

E | - ]
BRIk} -y 2 SR S RER SR s pdmicpe 24
Exanpl e 6: diamine
5-(2,5-D et hynyl - 4- met hoxy- phenoxy) - pyri m di ne-2, 4-di a

B8 naThe SYILeL & R acedur e wseflila Lk iagpl s

NH, Step 1
]
— N
F N” “NH, Ovo

Step 2

NH,
(CH)S'_= O SN
|V
e L
NZ >NH




\ Step 1 OH Step 2 O-N Step 3 O BBr3 Br CH2CN
tBuOCH(NMez)z | I | NH N Step 4 O\ Step 5 1.

w0z jozesoy{ CH3) 3Si C=CH O NMe2 2. Guani di ne HCl pC/BPN06A65524
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I 1 WD 2007/025899 PCT/ EP2006/9765524 -48- -Si- | -Si-
[l NH2 Il 1 ONH2 O~ NH2 N + I + Ol NONNH O
1gﬁﬁk@IONM—QII -Sl--SlIINH2 Step 6 I\ O
O N-NH2 SCHEME E Step 1 2, 5-Di i odo- 4- et hox
-phenol 5 1, 4-Diiodo-2, 5-di net hoxy-benzene (3.65 g,
Stegd rintd- ﬂu\@ﬁmSﬁddnna isapra Py pien evey) R i dind- 254-d jarinie

t es at
8 Bt RO oG i) 56 yRich RREE 8 i SR s mmol.
piegtaicH ersingdled pronedvrg plexempds Dswasdissol ved inj drg TM;H & ice bath
E;:?‘Hé?a{tf’i’lteuﬁl?d trf o &Qetﬂg]?ﬁﬁonlggﬁd @@F 'é,oﬁ] 6%&15’ ALY Q&f&d After

ropw se a ition ano reacti on
sHrxing fer Wesing duioddsucamonidat(88 gricﬁSemtnIOé)otfaantddm o [OONPns. The

gg%a ir&ﬁgv S%glnchg ﬁ]agtl(l)r?%ﬁ{tﬁr VWE[S%‘[M@& iﬁﬁrqh ethlaagr IR reaction

ri e over ter concentrate
m)gtume\dasphgsgqmred p@)ergq:qmldzxgactgd pfith DCM. The combined organic layers

%51% v%&h&fj\g tﬁ}%tﬂgéyusgggﬂﬂ{ 1sM§te(Mﬁon a]n:chZJa“cer (%H&ioox%r Na,;S0q4,

hoxphenoxy)-acetonitr
filtered and concentrated under reduced pressure. The residue was chromatographed on

silica (95%:5%:1% CH,Cl,:MeOH:NH4OH) to give 338 mg of 5-(4-fluoro-5-iodo-2-
isopropyl-phenoxy)-pyrimidine-2,4-diamine, MS (M+H) = 389.

Step 2 5-(4-Fluoro-2-isopropvl-5-prop-1-ynvl-phenoxy)-pvrimidine-2.4-diamine

Using the procedure of Example 3, 5-(4-fluoro-5-iodo-2-isopropyl-phenoxy)-
pyrimidine-2,4-diamine (MS (M+H) = 301) was prepared from 5-(4-fluoro-5-iodo-2-
isopropyl-phenoxy)-pyrimidine-2,4-diamine.

Similarly prepared from 5-(4-fluoro-5-iodo-2-isopropyl-phenoxy)-pyrimidine-2,4-di-
amine using the procedure of step 8 of example 1 was 5-(5-Ethynyl-4-fluoro-2-isopropyl-
phenoxy)-pyrimidine-2,4-diamine, MS (M+H) = 289.

Example 6:  5-(2,5-Diethynyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine

The synthetic procedure used in this Example is outlined in Scheme E.

|
O ! N
~
Step 1 OH Step 2 O\/// Step 3
~ BBr
o | S No BrORCN < tBUOCH(NMe,),
|

|
O\(//N —>Step ¢ Step 5
| 1 Aniine )\ CH.,),SIC=CH
~o NMe, 2. Guanidine HCI (CHy);



10

15

20

2,5-Di i odo- 4- et hoxy- phenol (2.8 g, 7.5 nmmol) and
pot assi um carbonate (2.1 g) were added to 30 niL of

W@ R0070238ge acet one at RT and under nitrogen. PCT/EP2006/065524

Bronbacetonitrile (0.575 15 niL,, 8.25 Mol ) was added,
and the reaction mixture was héated to 60C and stirred
under nitrogen for 8 hours, then stirred for 18 hours
under chitrogen at RT. The reaction mxture was
concentrat ed under reducesl—pressure, and the residue
was pgured fpto water andl extracted into Et/OAc. The

conbi o0r dhlc layers were washed with bpiweO-gryed
over JSO,"Niltered and c.oc rated un edlcel
rgssure. ékNﬁSIdue hr gmat ogr aphed on 150 §*-
of flash silica (5% 2086 OAc/ EXames) to gilve 2.86 g

of (2|5- Diiodo-4-nethoxytphenoxy)- acetonltrlle (%)
(MtHLg= 416. Step 3 2-(2,5-Diiodo-4-neth ox|
- phenoxy) - but - 2-enenitrile
(2,5-D i odo- 4- net hoxy- phenoxy) -acetonitrile (2.8 g,
6.75 mmol ) and tert-hQutoxybi s(di- nethylam no) nethane
(Bredrick's reagent, m., N83. 7 nmol ) were conbi ned

heat ed WD 2007/ 0 /EP2006/065524 -49 to
lggzﬂﬁhder ni trogen 2|ho The reaction m xture
was K€ool ed and comcewtr at € ger reduced pressure to
yield 3.47 g of crudi
2-(2,5-diiodo-4-nethu&y-phenoxy)-but- 2-enenitrile,
whi ch was used directly in the followng step. Step 4
SCHEMBED i odo- 4- net hox - phenox pyrim di ne-2, 4-di am ne
5 2-(2,5-Diodo- 4- nethoxy phenoxy) - but - 2-enenitrile

7 7 niline hydrochloride (3.5 g,

] Gidp- AR Gt 27 nmL ethanol. The reaction
i D de-2 ﬁahmh@akwemz@ns E00apd. ¥t mnmoddwasdded i td0ogkrf DCM

r & ure | e %6
%\%({ﬁ]g% \HeP nit {nhro 11?8 éﬁt 3rgb\égture dl%g%n ftlg; ?%mlgfa ?1[)&)‘13 I%i 10.3
gunaal) Wamaidet;i drapwish Iamal tlbered@iol nyixfurames girhaing I1ce(b:hﬂ1 temperature
Et h-(l)-ll}e r"[%%%alc 18n rvrx}a)s(t Ydpieh J § Hreoatwe% atd 1t1](39% e%a %?‘ 8 the

ours, fshen (o30]0] conce uce
mewmamfﬁMSrpesradluetamaielpmuﬂrea&acueahimo \MMr Taadombined organic
ert:rrs a%}ee das eckg%g%/llne ci}lletdgo%g;g 4 48%1%?62&'1 nr(iaa gtrt ntra e({ under
reeldu@qﬂewu&ststgl\e 286 gofxS-Diiddg-4Jefnetroiki-pheidl M$QM+H) 377.
4- met hoxy- phenoxy) - pyrlnldlne 2,4-diamne, M5 (MHH) =
h

t% S £B D?IOEO—(‘é OltllEljﬂrérEt h, lam
55(121,1610E)ﬂmmdbo)«-y p‘l&iﬁlhb@/g @Wémmp)l) pdr pmsslluneeéﬁbdnadft &l p) were
({e%l t ﬁmL %fsstlw)lrr?p%%qetogcag f{g nfier Ju trt) §59s Bromo&ceéomtrﬂe (0.575

eny ne um Io
mipBR> mmdl) @b ad RS, at[gi, th@ IGBZEon ngtduye \msrle:amdde @0t(oand stirred
THE Trine |SI cet n§
un%er ni ro 68 r?(r)ro ébiy?%/ e ht%/l % %uredy fl Tghg )s un%er nltrggee datrﬁﬁo "}he reaction
HiMurmmqonccnrMaXEtdunﬂiev\Muh@hpreﬁkutﬂ) aﬁtﬁ)ﬂie&@mdnﬁd‘&as poured into water
an cfx e{éd (l)rll,ltro 3(256 n? g’fligor&gl%e(ri %raé:atrﬁcqayers werd wasH&@with brine, dried
over NaZSO4, filtered and concentrated under reduced pressure. The residue was

chromatographed on 150 g of flash silica (5%-20% EtOAc/hexanes) to give 2.86 g of (2,5-
Diiodo-4-methoxy-phenoxy)-acetonitrile, MS (M+H) = 416.

Step 3 2-(2.,5-Diiodo-4-methoxy-phenoxy)-but-2-enenitrile

(2,5-Diiodo-4-methoxy-phenoxy)-acetonitrile (2.8 g, 6.75 mmol) and tert-butoxybis(di-

methylamino)methane (Bredrick's reagent, 7 mL, 33.7 mmol) were combined and heated
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aqueous NHACl1 and extracted into Et QAc. The conbi ned
organic |layers were washed wth brine, dried over

woRBO0258p9 | t er ed and concentrated under reduceBCT/EP2006/065524

pressure to give crude 49 -
5- (4- et hoxy- 2, 5- bi s- tri met hyl silanyl et hynyl - phenoxy) -

t I
B 5% S0 ) 05! SSEEO P EPIRCEIA, 03
eadgyyedused pressuze 1o vield i 4veg dmtjude 2-(2,5- d110do 4-methoxy-phenoxy)-but-

5—’e§1éﬁi.{rﬁg 37;/ Wg&@&’%& dﬁc&[ H%@%lﬂ&vtn et hy nyl - phenoxy)

IS reS|

chrorratographed on 125 g of flash si Ilca (6 1:1
wﬂﬂﬂ%em@xwmwwmmdme 2.4-diamine

21 P b B Btfnory)-butc2-ennitrle (3.47 2. 675 migol) and aniline
ydrmﬂﬂ@m@q—[)?) S:g AZ5nmsg}) e@r@dlssol‘(eg 16 2Dindt ¢thampll The m@tmn(mlxture
B R B r e e AR ey Msressign e vas
p3aléchandi 2566 N a@Cdisammmhz(mﬁw 3mdy) was @@quﬂﬂpwqch &y guanidine hydro-
f b

%ﬁ%@&é %L&Pé g?&r%l(( t?g‘glgggm%wcﬁéﬂ%l xtl\.g%%rviag&g%%? tc%l\g(}OeC for 21
h@lld@dhelambhdwmd@aacmtmuedwmteu reslugeds pressuire. r Bk ngside¢ was poured
Hl'u‘; (L28¢ Qn@gxtf%[:tefd%l{ﬂ Beiv ML .;?(otnrﬂg E:l?d g%%ﬁ{c évé{ &8&% Hﬁlﬁd over

pour ed and e
N@iﬂﬁhnﬁobrod gahcrcmctlaymctum@r gedirceé dreswere t\gi2S0A g of 5-(2,5-diiodo-

tkat ressure.
RS o R o I £ O (B T B e 00
PCT/ EP2006/ 065524 - 50 MeOH in DCMto give 228 g of
S \-2.4-bis sthylstanytedyynvhphénexyll-ppHmidne-2.4-

diam ne, MP = 163 2-164.1 C NS (MH) = 281. The

ons fromstep 5 containing nonoacetyl enes
5(2.2-Dioatty-4-nmth ¢roxgheBoky)i pretohigline-2,4-diamine (1.2 g, 2.5 mmol), bis(tri-
El'lé(ngrlb\h gé)ﬂ%&ﬁéllaﬁigﬁﬂ% orP&ér(t123 {%gﬂgs tnftofl] A AR 38¢he, 0.125

gini@hyeestadged to- bmérrbxi[ﬂprTrumtthylmé}d@etyMB afl.4femhed.3 mmol), and
| e 0

g?%@?@?ﬁettlﬁa?ﬂl%e??) § 61';'?21) \%re o@{/&l % &e ﬁlg&é#\ﬁ%g ‘rla‘rimﬁ‘%uae was }éeahed to 50°C
i darinmieo gelvBor 2 Mrdlrs _Tm)lctamdmxture was cooled, poured 1nto 15 %

Dy S ) y ‘ AN )
5 P e R DG O DS e v
Fith Dripe Direxdmyay Me8Onstlteoedyandrenconyiatqoyumider tidneedyrdssdieeto give
E]tuﬁg gsﬁ%apég}sg,}ign&%{rﬁnag?ylﬁﬁan letl%nyl Sy/)henoxa/% %ruﬁucune 2, 4 diamine
t@geth?éhwith yrmﬂmtdtﬁemnsde(édiude—%medlomyr5tth11n$et]Eyialapylethysyl phenoxy)

|

Rl BEETRY > chies{ N5 F5 2 R Hk B8 pency -
pyrimMiBe- 2 Grhmndien&hGesidie Wiiths @natopraNhigd on 125 g of flash silica
(6:1:1 CH,C1,:MeOH:NH4OH) to give 450 mg of 5-(4-Methoxy-2,5-bis-
trimethylsilanylethynyl-phenoxy)-pyrimidine-2,4-diamine, MS (M+H) = 425.

Step 6 5-(2.5-Diethynvl-4-methoxy-phenoxy)-pyrimidine-2.4-diamine

5-(4-Methoxy-2,5-bis-trimethylsilanylethynyl-phenoxy)-pyrimidine-2,4-diamine (450
mg, 1.06 mmol) and potassium fluoride (246 mg, 4.2 mmol) were added to 7 mL dry
DMEF under nitrogen. Two drops of 48% HBr were added, and the reaction mixture was
stirred under nitrogen at RT for four hours. The reaction mixture was poured into water
and extracted with EtOAc. The combined organic layers were dried over Na,SOs, filtered

and concentrated under reduced pressure. The residue was recrystallized from 10%
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Step 1 2,5-Diiodo-phenol A suspension of 3-iodophenyl
(11 O g, 50 mmol ) and silver acetate (10.02 g, 60

soI ut ] on %/f s g}—zj%cé(\@f\é@@gfi ﬁ@%ﬁ%grrﬁpt%%&;mrﬁ_%mmldmei 4-

Q@@Tﬁ@.@&%QQ@@TY@FIZ’@DMS)(@&‘BHA 2831 DCM). The resulting
m xture was stirred for 18 hours at RT, then filtered

{l“ﬂé AYaRN frog?gté § cHdmin aér}gofl?]a{cg 'ﬁ%s Wﬁ 1G04 %[Etﬁ@}&/efj—trlmethyl—

under reduced essure due was

ghnplettyoyr pheheny)opyr nidinea.¢- @wam@md A-(AardmésnethoxyPveimethyl-
% &aﬁg@%%%lgp}éngk@w rﬁ’lgg{e%?%f}] | ?@Inlné %}_‘9 de)%)rg’tég(ed& DbiftRlafmanner

ture o
w @odﬂp ddd- ]f;ihgm;dﬂ 1(on domgthoxy-phenewypipyrimidine-2,4-diamine (MS

nggﬁg{%ﬁ ?g& ri' fbeﬂtﬁ@—gggdo :h Q&IOX n%r)ox???%ﬁlﬂlcgﬁ? blﬁnalamme

(NS (Bedled 385 raspestll\@b’per ed fI ask and stirred at RT for
18 hours. The reaction mxture was poured into water

Eﬁgnl?létﬂ 305%95 hikth E&%ﬂbetﬂ_&@ féﬂr%lﬁm e[gyrﬁﬁ a- 54'%&% and 5-(5-

wer e washed vv|t ried over
Na2SO4, fi Ethongkl-aumtd-¢omtemyrpiteadxymeim idethidédliamine
pressure. The residue was chomat ographed on silica

?gé S)&lﬁpe{?cégc_/@eﬁﬁ%oxy RerdBSh tlé) ghﬁféegl %ch%m%fl:

5-Dio -acetoni
(2,5-Diiodo-4- methox - phenox pyrlmdl ne 2, 4-di am ne

Step 1 Step 2 Step 3 -
AgOAc BICH,CN W 1. tBUOCH(NMe,),
| \l 2. Aniline HCI

3. Guanidine HCI

| NH, Ston 4 | NH,
e
@Oﬁj‘\ (CHS)SSipCECH= I NH, O\f)N\
N“>NH, N OﬁN . N” NH
| G,

I T
I

l | NH,

NH, Of\

o) SN

Step 5 (\ SN |

_ StepS | j I'A B
KF Z N/)\NHZ N© N

SCHEMEF

Step 1~ 2,5-Diiodo-phenol
A suspension of 3-iodophenyl (11.0 g, 50 mmol) and silver acetate (10.02 g, 60 mmol) in

400 mL DCM was treated dropwise with a solution of iodine (12.7 g, 50 mmol in 250 mL
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A m xture of (2,5-diiodo-phenoxy)-acetonitrile (1.15
g, 2.99 mol) and tert-butoxybis- 15 (di nethyl am no)

woredonazsso{ Br edri ck' s reagent, 2.08 g, 11.95 mmeXt/ERP®S6/065524

heated to 100C wunder nitrogensfor 18 hours. The
reacti on m xture was cool ed and concentr ated under

(ST Bgl3 5GBS 05 BRI B

Chlete ped.ulhé higrate wasmoecmtddeatd@drqd@cmneuuref ayd th@residue was

t i 1 g )
LU, (20 R ITAROEREY T TR Bl prenol ws
(Mdbtloed340 pressure. A nixture of guanidine
hydrochl oride (1.43 g, 14.95 mmol) and 25% NaOCH3 in

Bhang) s O3iodoHhenddi -2 le) in 7 nmL ethanol was
re- sulting mxture was

Aenixte pH2.Fekiod-phater 39 gridgémmep, W ntragetenitring2.03 ¢, 16.91
G5 L e 0L B BOHEY 0 MRS 0 sl
stepeerod Basidndistinedvatt RF fan@ homirn elhededctidn ovisturglw2gered into

C t :
%’Je} glg‘g?" %gggmq@ﬁlcﬁmn%c?gglg é:Uﬁ%g{ed%ﬁgﬁﬁgﬂggg eexg%&c?wuh water
QHPIgIRe, idniethexaaSOuwifilthred. am@l/wmm@tﬂ)lteti@mgﬁwd@ce@@rgssmﬂe The

Ef:sigﬁ]e gvgg EW&O%@ER&Q@%%I &:%PWM Q%rq—gq;‘gz/@%aaesj t% give 2.78 g of
(25-BriiBds-phenpred) tacetbamyilel ~~nl - phenox
pyrlmdlne24d|amne and 5- (2- lodo-5-trinmeth, |am

i xture of

' ' 2, 4-di am n
ér(uzu@agf 42, 5 d41050m1m11()xy) acetonltrlle (1 15 g, 2 99 mmol) and tert-butoxybis-

%IH%&WQ%L%H%% é(%j%cm'réaaggw Tulec s hlforf Qa n%ilegteg to 100°C
THEer watsoged denl1 § houret hiye whdtidnao ety evie c¢@edidd gancmtsated under

f@ﬁgl:éd’ prfe&ueowﬁ)dthg}fesgi ea eg@é’d zﬁﬁl@%é&ﬁ@r(g&l&zde%)m2 g,h§97 mmol)

reacti'on m xture was nitro ‘
anchB P €2EemfLpr TROrehdting miines wadehniedno mﬂwclfmeZQ/\laslrs under nitro-

SR BB b0 A A0S R R e
PRSTO 25 89 9tuRCTT FERA VNG I0EEERIoride5 2. Adesy &4. Nawhed) wid 26% NaOCH;
WahEha &d( t3 % d‘{-nﬂ €y, 9§ fn?ﬁj dﬁi’ﬁef mmﬁl%’ol évhg #ﬁieg go ﬁl%%emdue and the re-

concentrated under ced pressure.
ghtiograt-ogreaphdaton tcsrdﬂmaln(ldr ®i6rheddHor 8 Ehi2E1 ZThe wartion mixture

8/ %(é/ﬁ’ @dé&)_nrte%i I?nr%cg t a qré ﬁ%gtr?ce%{]wuh IEtOﬁ The 30mb1ned organic layers

pyirei washledhe it whted |aa¢1rbriee aisled ofvcerazSOﬁ afdteremlmn,d cancen@ratetignnder
edu?edf;ﬁf %sﬁ? ﬁleéeil%ue wzfs chﬁmato )gﬁphed on sﬂlga l%el (%Ooﬁ C&—IgaC Lin in hexanes

anyle eno
with 9. 15 NSH:q@Hi) tbrg\cct(] @kg oiﬁ (3205 Biibd¢-2; rﬁetDDEjt blyamoixy p hamoidine-2,4-

Bxé{mr% Pe %6‘53%'0 %‘Q/ﬁ 5£5- Et hynnyl - 2-i odo-

enoxy) - pyrimdi ne- am ne A m xture of

(2 I odo _ tr| rret hyl si | anyl et hynyl phenoxy) pyr| m d| n

foﬁ%-%m&h%l Rl P ghéﬂ%&vﬁﬁw%ﬁl . 9fy éﬁ%‘i&queous 10
SOT utT oMy 111 DVFE wWas StIrred dat Rt for 30 mn. The
?feacmwctme of 3 Ub-alinds-deinkthosyg phendxy)-pyrimidine-2,4-diamine (2.043 g,
4.5 mmol), bis(triphenylphosphine)palladium dichloride (0.316 g, 0.45 mmol) and Cul
(43 mg, 0.225 mmol) in 14 mL dry THF was added trimethylsilylacetylene (0.441 g, 4.5

mmol), followed by diisopropylethylamine (7 mL). The reaction mixture was heated at

50°C under nitrogen atmosphere for 20 hours. The reaction mixture was cooled, poured

into saturated aqueous NH4Cl and extracted with DCM. The combined organic layers



wat er and Et OAc and basified with 1 nL NHAOH The

organi c | ayer was separated, washed with water and
wedion®2580y i ed over MyS04, filtered and concentPEL/BP2006/065524

under reduced pressure. The residue was

chr omat ogr aphed on silica (4 %MeOH in CH2C12 with

8{ %@as{%{&l\ngﬁl vxé éf Srlﬁeﬁgl)?g)ogéryl\r/l SO, flltereg aﬂd é‘oncentrgted under
Mdueed [8ssaB6 HEQ@Idwz(SMhmmaiog@phecBomﬂl@a (4y7 e rie H,Cl

RT1% MO e S G T e

pimiddie-2 drdimraingas a first fraction and 0 41g of 5-(2-1odo-5-

[ [
5 %gﬁgt@g%a? E}éﬁhﬁ( R}E%%Q@Xﬁ%im@”q cﬁﬁgﬂle%sg T8 Fracttn.=
5- (5-10do- 2-i sopropyl - 3- met hoxy- phenoxy) - pyri m di ne- 2,
dtepliSa rrﬁﬁa,S—IQi@tth@l—@mnh@tm&irmdmeeﬁéﬂéamﬁ@@ @nd 3-(OHithynyl-2-iodo-
' itd bned, ,peSchemre G OO 00 ~-00-00 |
'—e 3/ 1 \''\ NAP, ~"I NH D TFA

AaKTE of 22-B - Nﬁrlmmﬂh\l&yl@hml phen@F3- pErs idHe-26t-djamine (0.4

RN Vo 8857 B kgnt E@#%@%%%@%@%B%ﬂ/mg&%% squeous

10 Stlegpori-in DNOF @as stir@de RT for BO mist dhe Seactin mGtive wnNdzted with

(oot B TR Py, FREE SIS b,

Fadhed iwitht Wyl brmﬁ;edl(lai)mgr Mg§1)4rr[ﬁﬁtflr9d @hds@mlcm:;chtq:dqunder reduced
ﬁﬂ:‘é‘ Oflﬁ Egﬁué gz p%%g}gﬁ)}a?)]}%@gﬁ%hi%(él % MeOH in CH:Glywith 0.1%

N[H4O|H)dp @a@@tmgof(iéf(?j ¢thynyl-2-iodo-phenoxy)-pyrimidine-2,4- dlamlne MP =
15 156-159°C, MS (M+H) = 352.

Similarly prepared from 5-(2,5-bis-trimethylsilanylethynyl-phenoxy)-pyrimidine-2,4-di-
amine was 5-(2,5-diethynyl-phenoxy)-pyrimidine-2,4-diamine, MP = 125=129 °C, MS
(M+H) = 251.

Example 8:  5-(5-Iodo-2-isopropyl-3-methoxy-phenoxy)-pyrimidine-2,4-diamine

20 The synthetic procedure used in this Example is outlined in Scheme G.

0, o
0 e -~ < —0 O~ o)
~ ~ ~
Step 1 \Q/ Step 2 Step 3
 — —_—
E TiCl, o K,CO,
e NH

EITFA o
NH, ol @)
CF, CF,
Step 4 O
— O (O Step 5 - — Step 6
MeMgBr

H , Pd/C
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392 mmol ). After refluxing 48 hours, the cool ed
reaction m xture was concentrated and partitioned

whedonezssoet hyl acetate (300 nL) and 2N hydr ochP@I/ER2006/065524

acid (100 m.). The ethyl acetate |ayer was washed
with water (100 ni), dried using anhydrous sodium

sul fate, and concentrated ield

2-trifluoro-a m de NHLO
@Hld Step(;

hh&g dcety 5- di egidox, ~
phenyl) - 2, '
N- (3, 5-Di nehhoxy-phenyl) 2,2, 2-trifluoro-ace an1de
(31.8 g, 130 nmol) in anhydrous dichl oroet hane (450
g?ﬁg%@ggled in an ice bath, was added a solution of
chloride (29.9 nL, 260 mmol dissolved in 30
nmL anhydrous 15 di chl oroet hane) dropw se over 10 m n.
Bicptly| Netd.nbimethogy-pheny)-2.2Q-tmilsblo-agptamidded sl owl vy,

'3Bt— &’ih{élt y!nhﬁléé ﬁi@%? h8f fﬁ&ﬁ%&lsgoh\%d iff @ﬁﬂﬁﬂ@usbﬁl{??(gnﬁ%a was

fér stirrrn reacti on was
iachdeéﬂ (idclee%latammmwedm(smé 2mid. 1 wagoladuié ethyhiwifln predianétatg (47 mL,

r S P{O?‘er&e?tr | o %%é e? édo‘i’é%iglj%ﬁétf?)\ﬁ’ Igg&lltﬁ %9' c&n:%ntrated and

I on ‘was e react
parkitioned bvawe@umhﬂ@t@dtew@mmmd aNdydivehboriganidd IOQalyléﬁ The

é‘@?#a}?@?er@ef Gas &gshvew&l%we} Ei‘ﬁ“ ) d Jd' &%&Qﬁ%&dx%%g s8dRim

tere ovipor a
prlbses anécoriThetrated thjcield\A)éﬁ @tDlnfatlev(ymhesyllﬂw grefluoro-acetamide

eI uting with 20%to 30%
%gtgg—&g@%ﬁg e to yi el d
N—(4 acetyl 5-di net hoxy- phenyl ) -2, 2, 2-

ﬂﬁgﬂ_uﬂd%midemﬁthogf phenyR93.2 Adrifuofei acetagritie d.

T Foflubh SN Drelincl JRLgE NG LAIBRABEL 28 0
mmcdbn( amh?ydg)us ehPraetbhie @58 mlgotopdad in an nestthagnotas pdded a
D ST NPT DA ROLGR LT 8BNS s
dihiorocshmne Htaméseras: t(bmlire dAcend chionde . atled 30 ovmuay was added
51?% CSI%IIR 13?1?%@ g:n%;%?atﬁl%r&?ﬁg fegétﬁ)nv\@e%v? §‘td a&%gtﬂﬁr{gﬁ hours at

I ace
Bil'i the reagtipe dvasisiaieyl larmyld?rlmnls Mrlﬂﬁﬁ)()sml[ﬁ aeadded) memedning the

A PRIRST BP b FhAADIRE. LROHESE LRIV LA 15 hours
BI&Heactsorampeiie waslekioaetgbivithl DOND, #0074 02588 dayer was separated,
et Weo ted hersiluot Sl jered pag evgporgted ungr geduced
pobuié. Ghhafesittet tyd purigpdesisilivn geloniuden (8hhiamesiareluting with

%657 %o %% h ar%eﬁ}'rﬁp h Zlceltaée % dylcllﬁﬁ'iﬁ? et -E}?)ES éZ etHL%}i,]%}?eny )%2 2-

inan
pifbroyd )acetanhiaméﬁg, (18 gwhitdsa®idmmol - di ssol ved in 65
nmL anhydrous THF), maintaining 5 the reaction

§th/ B ?-tg!f-!rziﬁnfﬁ%'-ﬁ?dﬂ% o@-éﬁéﬁﬁt&féﬁé‘}% 4 hours at RI,

ded, mai ntaining
Th&N-{ & Apeylal.Grdemethoxirehemsde 2 23ntriflmoowa@@anide (4.3 g, 14.8 mmol) dis-
solved in methanol (90 mL) was added anhydrous potassium carbonate (4.67 g, 33.8

mmol). After refluxing for 18 hours, the reaction mixture was cooled and concentrated
under reduced pressure. The concentrate was extracted with ethyl acetate and the organic
layer was washed with brine, dried using anhydrous sodium sulfate, filtered and concen-
trated under reduced pressure to yield 1-(4-amino-2,6-dimethoxy-phenyl)-ethanone (2.5
g, 87%) as a pale yellow solid.
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(with the use of an ice bath) during the addition. The
m xture was diluted with water and extracted with

we@tdwyl2meet ate. The ethyl acetate | ayer was WaBCTEEP2A0E/065524

brine, dried using anhydrous gpdiumsulfate, filtered
and concentrated to yield 2-(4-am no-2, 6-di met hoxy 10
§J% qyl bR 22695métﬂo 2pBenyh) *lopar -1pa' e yellow

oxy- phenyl am ne
A’o g@b]utlpm nf oiethyl magnes1um bromlde (3M in ether, 16.8 mL, 50.5 mmol) in an-
}%%({rﬁu?ﬁ{FQZ@mqj) ordgetrdg Ay 10%?)%3%%) nf_g&%ﬁn ?rﬁ l51)(()&%6—%llrgethoxy—
plvmybrfghanonﬂﬁé 18gol leljmmmiedllsmhvemnx 60md. adiyden déHs), maintaining

S
ﬁ{eq%zﬁ:gioﬂ @Qﬁ@erﬁ%ggﬁeggwqp%XM&ﬁE}%l]%’éafn(gurs at T ]IQ% @monlum
eh;lerjdcd@()enL) was addedhenfinfainong thg tehppatuse epthe redctlon below 20°C
a . .

ﬁmllt}ggl%r g@ }eﬂ;} an 1’C§B%h5]’8151h§)%t¥1e%|ag eh :T‘gg] ﬁHgtuf‘%ggste (Hﬁlqecp\fmth water and
d{traewdlvyltlf ¢tbyfn asttefs. Shhe athyl etehan dﬂyel( ROOwashyd watb brine, dried using

[ .
NPAED T YELE 0 TSRS 105 B85 timeony-
hanyhemopand-ol@.28 gl 3466 e atpategetitw Glid.t e and t he 20
pad was washed with additional ethanol. Concentration

ggept5he4—fl.§dp%@%§l—?@gdifnléfﬂo&%;{Eﬁ%%r\’ﬁ@ﬁﬁﬁ silica gel colum

exane/ et hyl
A(seluaipe oﬁﬁdndmdnd—-z tsdunethoxy-phenyl)-propan-2-ol (2.2 g, 10.4 mmol) in
rg)\f(%)rlng %%&ﬁ%ﬁl{%ﬁ%@wn 2 Thé édog%cgn?a&%% mfPur@ was concen-
Eaﬂed dod@-redoged ppsasuit, (@ yldreisepropehdny 2dendtb ogy-phenylamine, which

f”ﬁ%ﬁ%gﬁléé TR g5, 25 yar ookl of ¢ et d (20

at 0C was added sodiumnitrite (0.54 g, 7.87 nmol
ﬂy_séol $debpropylB.Sailinygsh exyy plbnglowiise. After stirring 20

; QB
Ry B AR e R TRy ST o ) i
ethail (20 m1B Whehurdsogemhedroefernm iapRT st tl s olde gas using 10%

fatd u%nh ?E%Q%IQﬁ%l%tgHsﬁgg@ n n?h«%geé%t?oqlmu\g%s%ag:z%ydﬂ gth Celite and the
nat eas W@hﬁcéd/lth sddigioaaleylimol sComgnestiamef3de §liraftatra] purlﬁcatlon by

t
L 9 4 ARSI RL S HPAEN ARSI FATEUE e a4
plfﬂpah&ﬁabmaﬂiwye)ﬂlamylatglm (1 H gheXanes ypad¢ plialf solid, MS (M+H) = 196.
5- |odo |sopropyl , 3- di met hoxy-benzene (807 ng,
. : = 307. WD 2007/ 025899

ZENne

067U P
5@ Rodpesipn obﬂﬂmprorﬁl At habcthqmeﬂmhyﬁrmlra: (g bHANTHol) in 15%

e

tor4 il ovdtele d(®vﬁ83 mfter 3Gt gAGohin, pMassmm MWQ (1.09 g, 6.56 mmol dis-
it £
%é&h@ﬂ%fg Ua (fg)ewzlsezmﬁgg\?ﬁ)uﬁfaé %S t Kﬁelr s%?ﬁ{l é %;R’?forqgélours the re-

irrin
hownsnixpet eas pdBitivhdd beiwesl @htl;@nddl@%aqwouh@dnmd‘nﬂutme

@hﬁ'{?&(}l Sfﬂdr’] Jﬂh&q%yé Q/a%gshea Qﬁth%lj %‘ixf ngi\@gs ?n%?rlfilo%%gf‘?%hesmm

ous magnesi um $
sulfate, filtered and concentrated under reduced pressure. Purification of the residue by

silica gel column chromatography eluting with hexane yielded 5-iodo-2-isopropyl-1,3-
dimethoxy-benzene (807 mg, 40%) as a white solid, MS (M+H) = 307.



and concentrated under reduced pressure. Purification

of the residue by silica gel colum chromatography
we@bamviozsgomi t h 90/ 10 hexane/ et hyl acetate yi el BEIEP2006/065524

5-i odo- 2-i sopropyl - 3- net hoxy- §§1enol (612 ng, 80% as

an oil, M5 (MrH) = 293. 10 Step 9

phenox
ﬂémﬂg t he procedure of

S0 epslution of - iEkaimioprenyl5.3 dittiEoriystopromy(B03 et hdrynol) in an-
t

E{kﬁgﬁ) Dg@f ) S%ggrtto(gglv&tlag addedhboo)gor_l trﬁberﬁgl)%()iles (2. 6)}’>rrlnlrﬁ 2d63 mnbol) IM in
BCM), arniinteinifgShe kerf)eratudkodf, thEmmmreath deongihcaaddame. After

. i Li i .
gt%algg af g?g&?%gr}?o%lrs Wagﬂqgg@%g\%%s Iglg{;vl)ftjqﬁléi&}/ gﬁr %g\?\né(ar?}g{gﬁ'l RHEr stirrin g
Fanlieshe DAM layer wasgpodditehtticd psiti el ydeowsonpogsidin adfate, filtered
M?(F%ncgnt Qg(} Jﬁ‘%lo?g’duc Ha%su?@ eP%:l {5? r%?%hlegr s?dl%cg]tgpsﬂ%g%ﬁl column
¢hrgnmd3gmhy%hwtng/wwth 90/ M héxasef atlgyl ecit@ntyieRBd 39todb-detsomepyl-3-
é%&hg)g%/—é)?]{glgé}%%hy Cp%)a f aL8 i i/{lﬁ@ngngi ggdi ents are

spen 0 caps ntalnlng about 100

ng each; 20 one capsul e vvoul d apprOX| mate a tot aI '

t C
kﬂgnes N T T N —
plaaiob ves q.veed PI(J-pwloy2isop! qupyi- Bohq:tljoxbephen@%mlmldlnei 4-

/ Fjj2006/ 065524 -56 The ingredients are

%%l%o %é@@aaﬁ?a‘ﬁﬁr ated using a solvent such as
nmet hanol. The fornulation is then dried and forned
Exetaple 461 eFernfweies ni ng about 20 ng of active
conmpound) with an appropriate tabl et machine.

ﬁﬁﬂﬂ&%&&ti n%p ﬁ%a%&%l fofA@{ﬂVQIl T \@th&%f@%!ﬂ%ragéjfo?ﬁhlmgﬁown n

Active co C acl ]
the following Tables. "Active ingredient” or "Active compound" as used in the Tables

means one or more of the Compounds of FormulaI.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each;

one capsule would approximate a total daily dosage.

Composition for Oral Administration

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




Sodi um chloride 2.0 g Methyl paraben 0.15 g Propyl
paraben 0.05 g G anulated sugar 25.5 g Sorbitol (70%
waolanessey 12.85 g Veegum K (Vanderbilt Co.) BCOEB2006/065524

Fl avoring 0.035 m  Col orings_ s 5 Y Distilled water
g.Ss. to 100 M 5 The ingredients are mxed to forma
r

iﬂgrﬁrﬁfkﬁltl@gsn ot ﬁ%lr%é) e(eiglg &nﬁid}éf ﬁs(i)l{kA% %Qlf%?%grag ethanol The
ﬂ).r@sllagloSomlth@mdﬁhﬂ ond tengd into talkkie (¢031m10mg@bowm&0emg f)bactlve
' 0 edient is dissolved in

rt| &]Taq1 #@r%ﬁt@&;}k\’ﬁ}aﬁﬂg%“ on. A sufficient
%uantl't‘y of sodiumchloride is then added with
pinpppitign for Giak AdminEsteationt i on i sotonic. The sol ution
IS made up. to wei ght with the remai nder of the water

'IIY (Ihbll}ltELll UTT, I I I lBI BU J.U lIII U L III CUT UTI
nmenbrane filter and packaged u|n§ﬂlr sterile conditions.

wpmmmwldl:or nul at| on | ngred| bﬁig % Wt /wt Active

hul ana

\ ZA L 0/
Fuﬁye%fﬁyfiene gl ycol ZIOOOy24 503%“@2007/ 025899

6H1A1I§R“2rﬂ6)1601€065524 -57 The i ngr2tdigents are nelted

t naeat hor and steam hat h gnrl nnnr ar~| rnt o
A% A AY | LELELA T4

TR PRSP o n; IrIEUZ 5 g total MEighkt. Topical

Pespylibataben Tngredi ents G ans | A0fgve conmpound 0. 2-2

ranulated sugar ! SSI % g >
Sorbitol (70% solution) 1285 ¢
Veegum K (Vanderbilt Co.) 10¢g
Flavoring 0.035 ml
Colorings 0.5mg
Distilled water g.s. to 100 ml

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

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 025¢

Sodium Chloride gs to make isotonic
Water for injection 100 ml

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

through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%
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Petrol atum 10 Met hyl paraben 0.15 Propyl paraben
0.05 BHA (butyl ated hydroxy anisole) 0.01 Wter q.s.

wdaom7medsonf the ingredients, except water, arePCDRPIN€CHS524

and heated to about 60C wth s Cg.}rrlng 5 A sufficient
quantity of water at about 60Cis then added with

’\ﬁé?feﬁ Igp een?g éarg Ej‘ulxé’]tgd tt(%eth%gg{lf? hlgt_%egtd?le %\las 3 gt@ ypoue}g&J into molds

%rtamir@tﬂ.i)g@@ewglw agueous suspensi ons cont ai ni ng
from about 0.025-0.5 percent active conpound are

PLSPARAnARBRsal spray formul ations. The fornul ations
D‘p@‘@h‘a‘#m tain inactive 10 ingredients such as,

for exanple, nmicrocrystalline cellulose, sodium

é@grb@ﬁlytﬁet hyl cellul ose, dext ro@éﬁmsand the like.

?%Hbé%d dd ﬂ act may be auucu(522au1uat pn Fhetasal
spray fH101§rH I]Iatl ons nmay be delijered via a nasal spray

|$_pare6@ed punp typically deliverihg about 50-100

m r\ of f ormil- ot Arnt 1At L AN A+ vt ~nl
a:| een OL CI Q UI LIAANLLL %L %1 L UII HCI vl Udlu 1T UTT. YL )"JI oAl

srng schedule is 2-4 sprays| every 4-12 hours. 15

Bianoml eil 11: P2X3/ P2X213 FLI PR |5l uoronetric | nagi ng

ﬁé'irﬁlaan&ned rat P2X3 or human @513 receptor subunits

andhyassdged 1 n flasks. 18-24 houss before the FLIPR

experinent., cells were rel ease fromtheir flasks,

gé"?vﬁyllP?r&b% and resuspended i Ofutrient mediumat 2.5

m‘gﬂﬁ%h%roxyéﬁh%@)@' 'S Werep. gl f quoted i nto
bl ack-wal led" 96-wel| plates at| a density of 50,000

Yt/ wel | 20 and i ncubat ed ovied-hil§At in 5% COR at

_ﬁ\sftlfc‘i Rgﬂé&leﬂgye;& Lt TRer CR R eb B RIE an 8 Beiteq YABout w'h stirring.
I n a ci um and magnesi umfree Han

Muﬁ“me@a qeltity gf)wrt:ru Braboup0°qia thErEgiedovighvigaony stnzms to

[ FB and WO
2007 8?%3% 6%8%5?351 ‘gﬁg%é%‘gdgd- 5 at:{%g[ 1]%)@% t he

fluorescent dye Fluo-3 AM[2 Mfinal conc.]. After a1
Mﬁlﬁﬂgﬁéﬁﬁﬂaﬂéﬁ@@ i ncubation at 37C, the cells were
washed 4 tines with FB, and a final 75 |/well FB was

5&ktal i h(ﬁhe%ﬁﬁ’ ﬁls}fiﬁ{shonsggﬁttalrﬁ@?ﬂ@ﬁh%%u{ doss0 |5\ffépcehﬂac@§/§95mpound

at 10 mM and seri al FB) or vehicle
e ECRIERI gl SRIaN fmqlat(% Fh%foral%m@é PREPISHY Calﬁf@m inactive

ﬁllgtéa%@ §u<ah %gtﬂnl é;@f@ﬁee nflélromé@tal’ﬂn@ cAluloTsod ke cRbBkRRethyl-

were then placed in and a baseline

fqﬂu&%sd@é%e@, Hhidg rhléﬁreﬁt/droelélfe&lrs feiflingy beraddeBtopdjeghgH. The nasal
%@ﬁir&ﬂlﬁ%n?ﬂgy %Z gel‘i\@ed‘"@a‘? a ﬁQstaPéprﬂ%de@fe gfgmﬁ? Fy%ﬁqﬁy delivering

fore a ag oni st or vehi'cl e addition.
glwﬁ |59110Q,g§crghg(s gfcfpgpp]@ﬁm@)peraac(@.tlﬁ@ ADRYRiY-dosing schedule is 2-4

sprays every 4-12 hours.
Example 11:  P2X3/P2X,/3 FLIPR (Fluorometric Imaging Plate Reader) Assay

CHO-KI cells were transfected with cloned rat P2X; or human P2Xj/3 receptor subunits
and passaged in flasks. 18-24 hours before the FLIPR experiment, cells were released
from their flasks, centrifuged, and resuspended in nutrient medium at 2.5 x 10° cells/ml.

The cells were aliquoted into black-walled 96-well plates at a density of 50,000 cells/well

and incubated overnight in 5% CO; at 37°C. On the day of the experiment, cells were

washed in FLIPR buffer (calcium- and magnesium-free Hank’s balanced salt solution, 10

mM HEPES, 2 mM CaCl,, 2.5 mM probenecid; FB). Each well received 100 pl FB and



10

15

20

25

ducing a final concentration of 1 M (P2X3) or 5 M
(P2X213). Fl uorescence was 10 neasured for an

waodwroeseal 2 mn at 1 second intervals after HgUEPB)D6/065524

addition. A final addition ofsdononycin (5 M final
concentration) was rrade to each well of the FLIPR

R B s PG B AR 3 SAIaL o ARl T bl toadine

{ncHQJtﬁ)eCa% Re&, Iifle 5&@ R@Wash@d i hﬁ}e@%ﬁtﬁﬂa Bn @A ﬁﬁdl(ﬁ mﬁ% was

abserice and presence of test conpounds
Ieas eachdwalhd i nhi bition curves generated using 15
P L:J)lﬂﬁ% ({s“a(g[s‘sa’(ﬁ%dolng\l/Dlgé%’lo ﬁ‘ll\%taﬁﬁ]gér (ﬁ %ﬁ&(ted w1th FB %r vehicle
At ago 'St Was used as a positive cont
abe\ddpt ocedumell (Zopipdaddssobitionhend allewddito nthbraba foed0 min at

ginfg\él 5 tefs gvg:rettﬂen pl%ce% nt aﬁéj Fﬁ%ﬁzanﬁ arbea(s: ?1%t ?luoresg]e%ce measurement

lexCiZatéon it 483 nm- zmdreln{IBsﬁbmatS-IWSG@m)n)ZwaStofbyaihyéd-féf 10 seconds before a

' I h bited I
Ll aeoBIRE SivebieTs Siditiann T b sy S X volign of a.p-meATP pro-
BPRAOX ﬁﬁﬁtc%hé’eélzraggn ber pwgz&%?@rlﬁpmm,gr Pldb‘r’és@&c%%s

above assay anpl e vi vo Assay for
asasurerhir ey additionalBAniy & J sasand iateevalsatigh a&@éstwidlﬁoa Afinal

dar ot o¢ [ ef
I Bk FhMMBLE ReRagRt b ke B plat nggLIPR
pt plmtea(b eyntoRh delysatiligrad rﬂmmMmﬂncameﬁdeeﬂ dgzélablhlahg;e@lsohc

wi_t.h aer lized OVA (5% on da 1 an
FciEy degh ﬁwﬁgeﬁf ig r§SP8 sego dRAsiRD %t? %ﬁ%‘“ﬁﬁ’v@a theghsence and
?ﬁb@@lc%f test Pdntpounadb) whtnddakiied afd ithaitior uBs gda@ed using

23 usi ng the Buxco system

{1%? ﬁﬂtglalgqr}g%?qﬂgq\ﬁ’ﬁ’&g 4 dggP%)gaIgﬁg%ﬁ;tog%q used as a positive control.

e B aiedh olve BrdeBadl e mq)oulﬁh@ 6f Ak enleRB6n exHibied a%ﬁ%ty?lfﬂ)@ the P2X;
pl asma |l es collected at the end of the stud

SRhi o588 BCTNERODOBH Db s34 Diaggn gpyiipidnpayl ovér%ﬁ%wnyl S
IsbghepedpiRnadder, emﬁltécﬁﬁ @ o ApRYxiMRAEY $24 for the P2X; receptor, and

Spr ague- Daw e¥ rats -300g) were anesthetized with
%m%la}?ée Iy 1.98 ey tke P2 w) recep’ffr{eugﬂg g1 38 OYReseay-
tracheotom zed, and a carotid artery and fenoral vein

BR{repleann utrahe@I As§@foAaRshaRh@SBHE Bup@asmUr ement and
drug adm ni stration, respect ively. A laparotony 5 was

rred and the. u rs were ligated.and tra cted
BRR R otz Bt oPrard eSel e ion etasp by ters: mice
Eﬁa%ﬁ)u\fﬁ‘%ré 1hﬂﬁ'151ﬁg?d"f' 15 Qvn%' dvlélbﬁﬁhg r(ﬁe\/"i\;]or hg)gllnitﬁlﬁ]ﬂerﬂ dn¥days 0 and

cannul at'ed via the
L4 f Madeame thed chilkd gat with egssrleed@as\ur8ment day Honld@i dgimals

RS 557 LRGP L8 VB8 g o

201 une- | nduced bl adder contractions (VIBCs) were 10
ﬁﬁli%efﬁl‘ﬁ?%?n %fg@%h%%%# %Q%Eﬁﬁn %@% &%&S@ )!A%\ﬁ@%elgez}sgae%e%H in
edspawe tb troagresil nfetiracBOlima challige. Mibsaqtiemtevithvinugsid eand plasma

X‘cﬂ%{[pﬁespc%ﬁlegéﬁtdché‘g f;lﬂegtuhf?s i)s(Canptn Itﬂgt 'eg\é\/egfl 25“3' on
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m n. Bladder filling and draining cycles were repeated
until the threshold volunes (TV; the volune needed to

Wa pdoggessog he first mcturition bladder contrackCDEP2006/065524

varied by less than 15 10% for.{wo consecutive
basel i nes and contraction frequency was within 2

io | ow ng the
E?Qﬁvélgq? nf gg}ug%é)lﬁng?( 8@()0%](:@&?;061?0 EQI?QFS%TVS and VI BCs

wer e established the bl adder was drai ned and the

Eemnata Spaase-Pogday rais( PO vrre anesthetized pathsirathakg( 1.5 kg, sc).

Y AL L5 SR LR BB Ut

&pb@gﬂ@rmmeeyeasategleqllam ¢y agmlw@atmrac@aethely Alaparotomy

bvgg];)éffoqﬂl%h afl %ﬁ? @e@?s &é’rle '1129[@& §n(?{}gnse§tjfsh ?V@%ﬂ&ﬂo the ligation. The
cclinmate to t nvi ronnent

¥aérinel wethdalugeapes \p@élgtaied avithonlk st ar{dhvibe piinary blladr@t k@

r :
AT T P SR Y R T o R
Etmliq‘van gadf-30 mgnutegsmbﬂ[ziaticln pqw)d,nélie épdderr@as 1gé(ug13w1th RT sahne at
edle. Rats are inmme e ck to the
DREin v centmsa s Gibept beadf St iR YRg vere
§15‘5%N% I ih AN qg{e%rtﬁ%qﬁgé?d\{gt?)' 5-')@1/1% n o280 min before the bladder
ormal 1 n-1 njected paw uration of noci phensive
behdmined aofl aBaedd @nestddr 3(smime edirsdbstqhgntanfokiongieere performed as
%%% %{ed Cxee ?] Wgr 1nﬁ.fs§qnn%ie wﬁasbngz}lg‘yal%ngegglgd&e c}m‘ié énlc}g' Irlrgs?egaﬁ\’\o’f 30
rmln 5B]addlerlﬁl]nn g Efmﬂrdramﬂn_‘g ca/blemvelﬁﬁep‘ﬂated u'ﬁhlda th}:LthTaS]ﬁoltilthhmes (TV;
TS BAPSPLGEON B8 EGRORRUE, BILAMTE %40 B s
phfader twe doakentidGObaadlirtchend Clmtnfctlsle ﬁeqll¢t310§ p,aanhlncﬂ(wmgractlons

king f Q mn,. . I le is .
i 000 P00 9 A0 Motk 2 BbB TR DA <Prefcivte Tvs and
EI(B(Bpxlvﬁe kﬁabl@héd)ﬁle%ddemsaj/raﬂddl lahd oed 2 iiBpl wayuiesddawitle drug or

AR PG P A P PEAPARE i Mk EinPaSE

deepl y anest hetl zed with pentobarbital sodium (45
Bxprkglp 1ddnFoinsdlerBadn iAstalyaperi t oneal | y. El ectrodes are
placed and secured into the 5 external oblique

g‘ﬁec ar aewalg rra?s (%gé ?Q(I)T%)oz%egi) Igé m( M@dua \glgmg Y gyhnders and

are aneous
elictvmdl to Iacczlmhtcatto thé easmag)enmfonmat fmeék) nﬁlorVélutla,rthug or positive con-

%ﬁ:@ﬁorgh% < 2tr rﬁg/k%}élrsa?m\ﬁ}lstel% sg@c %ane%ugcle gt o ?‘n%[g afSe 1%1}41 n%osgdosm g,
fommate $5%ndi50H gl) cmhlgmtedmﬂtor;ﬂmttmuafaee @Iﬁ the Elghitddn&by)aw using a 26-
gz}u%% I%%c?cge l‘i% sea){e m %%%i lpqltté)acgkr %&H% o‘tgs_eﬂatlon cﬁam flilrb%llrrors placed
Hﬂ@enb alhd dambies alllqybumluadﬁdd obs&rvasen oétheifotnoalinhmjeccidgraw. The

é rangtl 8F r??cuslﬁ%léw%té%eaw% TD?%%:E%.P % rg §¥ %})loncped observer using
gh sitensicdrbel SRl nmeadhndqmﬂhd:kyn g)zpﬁlmhabmg/ §ifiin@raoe cbcorded

con ant ure r re .
R FACDrGPET Bob el EaURR ht ol SR Eshintistingey sheking in
saoomds from time 0 to 5 min is cons1dered the early phase, whereas the late phase is taken
as the sum of seconds spent licking or shaking from 15 to 40 min. A plasma sample is

collected.
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35

tored by a pressure control device. Response is
guantified as the visceronotor response 15 (VMR), a

waeonrozstd on of the abdom nal and hi ndl i nb nusecit/BP200€065524

EMG activity pro- duced by congraction of the external

obl i que rruscul ature is quanti fied using Spike2 soft-
oni ¢ Design). Each distension

?%{ngli)lgl asts %gq;a&ﬁ%a d EMG activity is quantified

for 20 sec before distension (baseline), during 20 sec
Ailelt aredd Smaguenidawipy sase (3581428 12; Hadars dndiamapoithd N) acsrheaised 1-2 per

Lo SR BHTERE il 08 A e B R A G Rl sodium a5
mﬁ@ iadeinrisiered nsteapericonerily. (Hlegtro@igs ag@lavad a8 secnredigntoxbe

SEHRE e DAL SO | PVEAISEL AR ot s
waumml@tbufoomtamduabftasd@nterlesmdrm ¢l nape ob Hhwmedk éctrecrqtslirmpcess
/ [

AT 1 5 L eSS P BRELIPR npor
teﬂmng 25 colonic treatnent with zymsan (1 i, 25
?i‘gé g@rstl% éfﬁf%édé&gg%{ %E%{A g;% s?l:rgcﬁd%tp%( S %‘689? e[d”lﬁﬁ%o% ofa7-8
ontlbng gergble fatef blopmtisd emund a ﬂﬁmbﬂeaubc §I&1@rba]loon is lubrlcated in-

t n f f

Qa%éd glftglthé) 9010111: gfa tflg gﬁds fgléfinﬁﬁ&%gébg Stapgli\i é‘lglreg)gyg(%géaﬁ%ﬁt%r to the base
gf‘thp osl. Qolmecaairdllst@im@rfﬂﬂjhi inechie® bygp&gh g as@enoid gate to a con-

1?9 éﬁ‘FS% rﬁe azrdre%gé&% r%rsl%gcso?éﬂlp ?retss%ﬁés) ggﬁﬁé?@erdfeanld] contncliuous Ly moni-
tdnexi bl3ea< pre@@we &Ehtfm davire. Reboes alquhytfedsetisi tisoerdnyotoFoasponse

nagco%trag n ofotLe gb&loqn% z}/n%rh (hl‘iem@f tuescr:ulI t%tré ﬁ/?d} %rhwty pro-
?’] r aco ?

lechrbya:bnmictt@asﬁ Itlnmterreslpxbﬂlqes mzmscallate&t i k;h arsifed .u.sﬁg iSpike2 soft-
\év?reed(?églé)élgisft: eel romc ibe%lfgn Sﬁ?ﬂfﬁelspe%gliogzré%lq%s? &} s%cr:],salng 'EMG activity
bypentsiemnisiot 2¥ Bdc;bﬁfolrﬂdmgemem(lbaselﬁab ehhrmth@ sec distension, and 20 sec
a erp nsltesnttlro%t (e %Ee g‘e in t ta?numger %Srec de&t nts ulrr]fnC d5st&8fsion above
POSiti Ve cOn F O o ph 5 EPKGY Are r v
baxaliie iaflefared azsyhmsm)nise Satbietntselarrdespes po mséTRD (dO 20, 40 and 80

di fol 60-90 ni
BB P oD B0y ROk A reat SR S Reepnesiaiy PR g efore any
akdtogdyni a in Rats vvlth a Chronic Constriction Injury

O bRr SRS b P Y B S e S B TS Dol ifa modet

ofucord visce@hsbdiceptipnand a Jnm’di,el éié?ﬁn?n h@ds!en@ﬁrlrv;g@drbdng&iﬂ I’nxygntra-

Ebfic e ard e Sibn Sl ol THVRD pilal? RAR T Mip R amae

accdépihkeret td ade@h®fabv@arcera. Egpepetatal rgemqfs “la? d@sgsgog&&ts each.
9 )

R Vi s RER A an e SRl il i b el nfoigprin. 1 of 3

deseyef disg) \@:haileﬁd pnidivé cor ti g @t @ising,£- Om gig) dreQudatinionted after
are | aced rcunferentia

RertnsFeip B eV foprieCin i o il et figne: o0-
a0 mimed to recover fromthe surgery. On

Visceral hypersensitivity: For testing effects of drug or vehicle after intracolonic
treatment with zymosan, intracolonic treatment is given after baseline responses are
established. Prior to drug testing at 4 hours, responses to distension are assessed to
establish the presence of hypersensitivity. In zymosan-treated rats, administration of 1 of

3 doses of drug, vehicle or positive control (morphine, 2.5 mg/kg) are given 4 hours after

zymosan treatment and responses to distension followed over the next 60-90 min.
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10 days 4-7 after surgery, the rats are initially
assessed for cold -induced allodynia by indivi- dually

w@b@ciozesoe he animals in the col d-water bath anBPCT/EP2006/065524

recording the total lifts of t injured paw during a
1-mn period of tine: The injured pawis lifted out of

ter t C
S E . Coliationbt i RASRALEL ol ol PEATRESNT U the sciaic
di spl ayed Blemiefts per min or nore on day 4-7 follow ng
surgery are considered to exhibit 15 cold allodynia

?F%%fl?%% olf%gﬂlp(bﬁn&s%§ IURRL ST Hﬁl L& all!)@yntlzp%e%%{é}rﬁ dwd ufsm gthe

[ erence onpound “or conp
thrbalqcnvsntsmwnmarre (@€' mpde¢leof edlrspaihwtmnemustsywtl@ecol)d allodynia

el lﬂ%‘{] 518- \Laﬁéﬁqlﬁgwuﬁ'&%n& fﬁﬁ#ﬂﬁoﬁr ah ERGERE &b de epth of 1.5-2.0

m ni s I'on e conpoun Ai's ~inventio
croladdaltbroggmtlae af 3}4?@(@%&8 ped., Baplg@in, dP9B8, h8j.ol | owi ng
%%%bdc?ﬁ% galallatsdagg’ e%fhetl%gzie t}LthFuQX\AtM Jf(?l% Leldic n%f\% is located and 4

hlstra ion o reference or
bgntpes (v 0.0dr 20 chitoinsc gm\) an:t plaged &trcum feperttiallp tieuwnd It]$e sciatic nerve

@%@&8 k}lle?trl ¥§t10 %fé‘t?len 9&6‘&%{ to%?&% LP ébl% th@ surgery. On
ce f ects o Ris
daysdnl afom swlrget)oﬁm rp@iare iartellg a!ssesrsnd ﬁnectololeunmead Dipdyiia by indivi-

8 ]

Eshéarl ac%h t{h? a}l %’41@1% thg&%l aQ% g{ n%nr(f &?rﬁwﬁgojal%%ts%f the

ourSp pawfdrumag kyl ; mNCAeCi odl4of 2int aa riidre mplrdtdspa(wAtsrénftled ant dfycbe water.

Pzijw Gigt ssoc1ate§ 1&1(1 COmot%%% or BAla§ epos1?1 a%e a9 re(t,o fie(f) Rts that
eSl1 ons %one a H{ U ary I nj

dJSplaga’dcﬁ/\]llftsqred mlma)lr ni@ae e daﬁé{?(foﬂo\mg gisorgAiyGe cons1dered to exhibit

8qu all y;ﬁga?%]td are Hseﬁpg rl?lfﬁe 1%6);1? cs:%l\(/illetg)sl g lelaﬁutgrt%d% ,leefuc?e reference

tampnest drebonzedn 8o thiesdn vantien ardBelpninisiangl arbcataoedusBay.c.) 30

7. f

i PTG e AR B SRR PR AR B i

imoen ticeansn ved IaHdsda;mnaoerrs dét%fmmeﬂl AP0 rg8ar ﬁdllngmg thef, Iastaeal dose of
t di

BRISAORRE SRR &%) GOCH pBRistpEon BEFer elndt pragompound of

mlsmmgitmn&aumh(lﬁtezva)s (@l forStdagt.i on on Day 7 - Day
15. In addition, the effects of repeated (BID)

amfﬁ' I7r ag'aﬁ)c%r%f ecgal ggls_l/ﬁf %]Mm s invention from Day

are efmin ®l hour of the first
dose on Da s 7, 9, 11, 13 and 15. WD 2007/ 025899
PIET ¢fie G0 Gbmﬁﬁﬁﬂcﬂs Of—tﬁlﬁ indkntien bhéone pEeate detarevinédoretwers Day 7
R)rg%%t%ﬁ?glnt%ﬁréygma%?dﬁﬁirye {nﬁecﬁ?ra oﬁ%i?lgﬁs ch celtljs 1Bto tthﬁ d1sta1 femur
skC3HAteJinmict.he art that vari ous changes maybe made

sllqemﬁ%?%é@'f‘(EE%ﬁB Xlt())tr cglysgimetrl%gr? ‘f“ypet (]t%l?l%yrte &d c 1rotn Q&?QC) pre-

e spiri scope o
eiddsly slorwn twefoym ﬂymh lédi@stin bnse aﬁafy uhteanmﬂ:élatmnjizctacda pte gown and

bt RspBlLE 4PCG PR oL RARR GELg TES S njecea
Smd:dtllytmtanhle Hredplmrgoﬁamﬂy@f ﬂfeahﬁmltfellnnv &nztnesthetm%kilCi%}UHeJ mice.
gg%mbl:ng%h% lbt p%?’?’d A allqu%}ecg FIe assesse%efor SpO?I!taneOIE]SenOS(:CfOIPSIVCq)ChaVIOI'S
(flinching & guarding), palpation-evoked nocifensive behaviors (flinching & guarding),
forced ambultory guarding and limb use. The effects of compounds of this invention are
determined following a single acute (s.c.) administration on Day 7 — Day 15. In addition,
the effects of repeated (BID) administration of compounds of this invention from Day 7

— Day 15 are determined within 1 hour of the first dose on Days 7,9, 11, 13 and 15.



WD 2007/ 025899 PCT/ EP2006/ 065524 -63 Clains 1. A
conpound of formulal R NHR7 R2Z X NI 4 %9R3 RRs N
woRM7RIESR (1) or pharmaceutical ly acceptabl ePGHEPI06/065524
t hereof, 5 wherein Xis -CH2-;.50-; -S(On- or -NR-,
wherein nis fromO to 2 and RTs hydrogen or alkyl;

813}1(% é@{&r&?&f‘c g{}% tl&f%%ﬁ% n 8%3 1§e(?h/h?f ref; %h{:%eﬂa%he specific

empbledimeatskhereofl @ shoyldR8 undendtord befahwelsmle(pentdie attlthativarious

O b L0 0 R e AR o

hydsroxy &l ksebpe af the xypahkgn.; Inmddrteyy maaly kmdyfications fnay be made to
- al

S RGP SO P s o

stepd, oxthe oh@treveopiytl apd yeopeerad Ithke/presen 1nvh1e111<m oé\lit wCKyh@kijcpatlons

ARG SR 5 By e

wherein mand n each independently is O or 1, Zis O
or NR, Ra is hydrogen; alkyl; aryl;aralkyl;

het er oaryl ; heteroaral kyl ; hydroxyalkyl; alkoxyalkyl;
al kyl sul fonyl al kyl ; am noal kyl ; cyanoal kyl ;

al kyl silyl, cycloal kyl, 20 cycloal kyl al kyl ;

het erocycl yl; and heterocycl yl al kyl; Re is hydrogen,
al kyl , hydroxy, al koxy, am no, hydroxyal kyl or

al koxyal kyl, and each R is independently hydrogen or
al kyl; or R2 and R3 together with the atons to which
they are attached may forma five or six- nenbered
ring that optionally includes one or two heteroatons
selected fromO, S 25 and N, R5 is hydrogen; alkyl;
aryl; aral kyl; heteroaryl; heteroaralkyl;

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; or heterocyclylal kyl;
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WD 2007/ 025899 PCT/ EP2006/ 065524 -64 is hydrogen;
al kyl ; hal o; hal oal kyl ; am no; or al koxy; and R~ and

waRBoeazds9d ndependently i s hydrogen; al kyl; al kexyaP1096/065524

am noal kyl ; am nosul fonyl; cyg{ oal kyl ;

cycl oal kyl al kyl ; hal oal kyl ; haloal koxy; hydroxyal ky;

al koxyal kyl'; al kyl sul f- onylg.alkyl sul fonyl al kyl;

am nocar bonyl oxyal kyl ; hydr oxycar bonyl al kyl; 5

hydr oxyal kyl oxycar bonyl al kyl ; aryl; aral kyl;
é-r@t?@nm‘a‘r&vf;foh@tﬂéﬂoaryl . heteroaryl al kyl ;

het eroaryl sul fonyl ; heterocyclyl; or

het erocycl yl al kyl . 2. _The conpound, of claim 1, wherein
Xis -0- or -CH2-. 3. The compou dRof claim 1 wherein
sai d compound iSRS S I R NHR7 X NW( 8

I
NNHR I R5 (I1); erelT RTNRl, R3, R5, R7 and
R8 are as defined i m,1; orT;Li of formula I'll R
NHR7 N "( ~ $ RRM'NPRFIIRES TNTT ) NHRRherein R1, RS,

R5, R7 and R8 are as defined inlclaim1; or is of
formula |V WD 2007/ 02599 PCT/ EE’ZOOG/ 065524 -65 H 3C
CH3 7 NHR O N3 1 | R NNHR |1

R ()

or pharmaceutically acceptable salts thereof,

wherein
X is—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; cycloalkyl; cycloalkenyl; halo; haloalkyl or hydroxyalkyl;

RZ, RS, and R* each independently is hydrogen; alkyl; alkenyl; amino; halo; amido; halo-
alkyl; alkoxy; hydroxy; haloalkoxy; nitro; amino; hydroxyalkyl; alkoxyalkyl; hydroxy-
alkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl;
heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy;
heteroaralkyloxy; optionally substituted phenoxy; -C=C-R?; -(CH2) m-(Z)-(CO)-R";
-(CH2)m~(Z)a-S02-(NR®),-R®, wherein
m and n each independently is O or 1,

Zis O or NR¢,

R" is hydrogen; alkyl; aryl;aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl;
alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl; cyanoalkyl; alkylsilyl, cycloalkyl,
cycloalkylalkyl; heterocyclyl; and heterocyclylalkyl;

R" is hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and
each R is independently hydrogen or alkyl;

or R? and R’ together with the atoms to which they are attached may form a five or six-
membered ring that optionally includes one or two heteroatoms selected from O, S
and N;

R’  is hydrogen; alkyl; aryl; aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl; alkoxyalkyl;
alkylsulfonylalkyl; aminoalkyl; cyanoalkyl; alkylsilyl, cycloalkyl, cycloalkylalkyl;
heterocycl; or heterocyclylalkyl;



R5 (1V); wherein R3, R5, R7 and R8 are as defined in
claim1; or is of the formulaVvVil: RO NHR7 R2 X N R

WO foop/0g3ghd ) 5 wherein X, D, R2, R3, R4, R6, RICEHRP20RB065524
are as defined in claim1; orhé ~of the formula (X) R
NHR7 R, 2 X N8 NNHRRp erein X, D, Rl, R7, RS,

lai
pharﬁgﬂlﬁg%cg%ﬁdgﬂ%ggf?ﬂgﬂaggn&fggﬂ%%yaﬂd
B ardv Cengh iinctepénydeatly ésdtyd bt gen ealicylpillemyalkyll @niedlkal; aminosulfonyl;

B R e

d|seasbakskwﬁneﬁmﬁdomun@@d@mWKUWdﬁﬁbhwbapamwpyﬂdkﬂ;

fre [ I . . .

i nc %ﬁ? nc)gBWC%nIbgggl ]l<:ilr grgr} k epﬁ %{f dr?lglﬂf %B/lé h§ttefoea§yci, heteroarylalkyl;

pro@t&ﬁumﬁhﬂﬁmwthdphywdpkoshqtmmwﬁﬂdbﬁ- trusor

hyperrefl exia, urinary frequency, nocturla urinary
rﬁ?e’b%}&ero%KS [ REhinY §, Muﬁ%ﬂ%{ is -2 oP & .
ypersensitivity, urethritis, prosta%ltlts pel vi c

Ealn syndrone, prostatodynia, WO 2007/ 025899
Gherppoosndesgain | wégraiy said eorspowd is ¢f distarnielapl adder

hypersensitivity, a pain condition, said pain

condition selected fr®n1|nflanna§pry pai n, surgica

pain, visceral pain, dental pai prenmenstrual pain,

central pain, pain to Burn n1gra|ne or cluster

headaches, nerve i nj nedfi t 1 neur al gi as,

poi soni ng, ischemc it er t|t|aI cystitis,

cancer pain, viragl par asi ti CNOr Peri al

i nfection, post-traungtic injury, or pain associated

with irritable bowel |[fyndrone, respiratory disorder

sel ected from chronic’'lobstructive pul nonary di sease,

ast hma, and bronchospagm or gastrointestinal disorder )

selected fromirritable bowel syndrone, inflamatory (ID;

bowel dlsease biliary colic, renal colic, diarrhea-

dheienaXR'l RS R am%hmaismramcinm cklaiit h or
d?hﬂ%hﬂtﬁft'nal di stensi on, said nethod

R (11D);

wherein Rl, RS, RS, R’ and R® are as defined in claim 1;0or

is of formula IV



10 conprising adm nistering to a subject in need

thereof an effective anount of a conpound of claiml.
w®200Thzssase of a conmpound according to cl ai m 1P DEP10h€065524

preparation of a nmedi cament fog. the treatnment of a

P2X3 or P2X213 receptor antagoni st-medi ated di sease.

7. The invention @F,Cheredmbefore descrl bed.

)\NHR

(IV);
wherein RS, RS, R’ and R® are as defined in claim 1;0or
is of the formulaVII:
)\NHR
(VII)
5 wherein X, D, RZ, RS, R4, R6, R’ and R® are as defined in claim 1;0or
is of the formula (X)
)\NHR
(X)

wherein X, D, Rl, R7, RS, R and R" are as defined in claim 1.

4. A pharmaceutical composition comprising a pharmaceutically acceptable excipient;

10 and a compound of Claim 1.

5. Amethod for treating a P2X5 or P2Xy/3 receptor antagonist-mediated urinary tract
disease selected from reduced bladder capacity, frequent micturition, urge incontinence,
stress incontinence, bladder hyperreactivity, benign prostatic hypertrophy, prostatitis, de-
trusor hyperreflexia, urinary frequency, nocturia, urinary urgency, overactive bladder,

15 pelvic hypersensitivity, urethritis, prostatitits, pelvic pain syndrome, prostatodynia,
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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, respiratory disorder selected from chronic obstructive pulmonary
disease, asthma, and bronchospasm, or 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.

6. The use of a compound according to claim 1 for the preparation of a medicament for

the treatment of a P2X; or P2X,/3 receptor antagonist-mediated disease.

7. The invention as hereinbefore described.



