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WO 2007/025899PCT/EP2006/065524 DI AM NOPYRI M DI NES- AS

WO PO%%E’ZS@MD P2X2/ 3 MODULATORS Thi s invention pepépipsfiol/fsssad

compounds useful for ‘treatnment of di seases associ at ed
with P2X purinergic receptors, and nore particularly
to P2X3 and/or P2X2, 3ant agoni sts usabl e for treatnent
of genitourinary, gastrointestinal, respiratory, and
pain-rel ated di seases, conditions and disorders. 5
The urinary bl adder is responsible for two inportant
'phy3|olog|cal functions: urine storage and urine

B V - i [
its malls rises above a threshold IeveI and (2) a

Tﬂ]ﬁ{n\(rgrlﬂt%onr r{aﬁﬁ; 10 %ﬁng?ﬂn&ﬁscﬂl‘ﬁ%%é&ﬂl@xﬁ df %He&%s aﬁs&%é \;mth

at enpt er or, Iif this fails, | east
P2apainergic wngt@m ard mqf particolaglyity B2%s ansy Qﬂ@@hatttﬁgomsfs usable
Of O Sirat OryS il GOhEd di
o LEH R BT Pt RO OBl 05 i
<moémm@ssnddmombﬁterebral cortex or brain. Purlnes
acting via extracel lul ar purinoreceptors, have been

| d
p Al k“%l?@% SISII% I]!gg) (%fé)\é%%%?l gl?{i)rétﬁ:m%'%g% Qf fﬁﬁjztlc?rﬁ urine

_stcmege ar@snrmsamm%g)ﬂmrprocamnv@ves tve seap sf@m éh)tt e bladder fills

b\t B te R dibH AL & QL NoRENRIRIE IVES akP(2) a nervous

l' sul tl ng 1ni nt ense pain ana a pr onounced | ncr ease
reflex, salled Sheymimseritéorgieficnacgers thaennsics fredradder 0w iffhisfails, at least

caﬁée@g%blflkﬁ)qls 'dgstn% th \Rin eﬁgtgts)lﬁgl h-ffe%ﬁcﬁu % Réex i8R alidfomic

puri noreceptors, on t ecul ar structure,
sptmaheryd wefisxom caredbabé mvbabitedrny mediatod by Fangire it the cerebral cortex or
IH%@aracterlzatlon The P2Y-purinoreceptors are
protein coupled receptors, while the
P2X-purinoreceptors are a famly of ATP-gated cation ’
Pusingnaeting vig extragellwlar pidnoreeaphorsy kave bﬁpnpiamlmtad &# hayipga@ variety

ofﬁﬁ?ﬁ%%@ an@] Qm‘& 0 FQed P& E’ F 1988y ﬁn@%]%s:(v. Res. 28:195-

ero ate or sever al .
206 A3t ond tcsajhssypefgerttaw@nl@emn, C@hcﬁh@@ﬂatﬁ: sesQIingye onidings

R Lo FRSH R R G o e,
re@zmaﬁaveﬁmmlwlﬁ@eeto @vcgnajouﬁ@nﬂlesetchea‘ﬂ’ZY @nd FBX-
I R U i

phaﬁnacmcvgml@ﬁayactmnen r Thegt EE% pandomh@m'ms ’rPfﬁ@@Tmeg?led

et s PP RO FEPOAR U B AP 318 3o o

Pulrmex,glct OGP eI xgaregdan R2KfreqepXis, an@lqmmtquogmomultuners or
he?eLIJ?Iﬁnlt}I]]%erls ST S&t%scﬁﬁﬁ X bR sg{zé}m teldr t&%tsﬁgtgééérl{a%g ben cloned,

rOpertl es seen T h sore Sen:
indhdings six hbnmhner(cl@%}omﬁl}ﬁel)z??ﬂ PZ&Z Pm P2Xs;0d P2X7;and three

AR IONOOPSES 8 R TESERIOR N

37428181 ; Lewas, biedli (ﬂﬁ@S)Mmr@iMﬁ-@jgg&gBmmgtoch &L99RTP

AR SESELL, RASAL ARSI e Fmonse

gell@aid R0 readpair eabirnh{Sisorisden cciesc(nbaa %ouﬂov;&mtib (4997) Gene

42: and Fer uson 7
19%8@‘5835 i& wtr%-?g, eF(B{ s1an, 8f gﬁ?( cﬁl%? eRiéorr s%%%mgs elF pgeessary to
prtﬁﬂlfoeMH'B—g’at&DmtﬁMitflgnthnﬁepﬁqierm sk inBOMmO RN soeyu@msns (Lewis, et

elial conponents, e.g.,
aléﬁ%%$§&WﬂFﬁ2VQ§§ﬁ$ a propria (Nanmasivayam et al
(1999) PJU Intl. 84:854-860). The P2X receptors have
been studied in a nunber of neurons, including
sensory, synpathetic, parasynpathetic, nesenteric,
and central neurons (Thong, et al. (1998) Br. J.
Pharmacol . 125:771-781). These studies indicate that
purinergic 10 receptors play a role in afferent
neur ot ransm ssion fromthe bl adder, and that



387: 505-508 (1997)) ATP rel eased from damaged ceI l's

' ' lead to pain by 20 activating P2X3 and/.o
wo@%@?%%gont ai ning receptors on noci ceptive se"r@%@zow‘m_ﬂ“
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nerve endings. This is consist2at wth the induction
of pain by intradermally applied ATP in the human 7
B3IX reteptortsa benitspute Found aedfénentBn rbd@itantduatan bladder urothelium.

8 085 T A ORI S0 DTSR AR e e

usmaryktdaddmaunytﬂne&bﬁﬂcrw erfehengsresul cof dtediica@a@urnstock (1999) L

SRR 0l Y LOBPEL ISR A s

| -Hnﬁxiulnanmrsnayf seﬁz?:)é mmﬁp:bﬁvmlﬁfthﬁaﬁ t@dehyorygelitdnsaseated in

ST o 8, BSOS NRelELSS . 199

Biftg dmtsacssmée’gx&eam fceftdrdiade bemepidiédin A8uMBEd ofdSurons, in-

hat act dul. at f _P2X
Cl?lgglggf%srog S}%ﬁg*]}i)tg 8% %ﬂ%ﬁ?@%%ﬁpgc‘? gleg?n t%f;gg é?:lglotral neurons (Zhong,

etRRX2998)Breh Phsirsnacbh d 2307 P78 BE Mhebd WaNtd iaBicaRith ﬁfﬂﬁﬁlergc
as ot hers, researchers

r MGt SRRl BB sl By B Wadetyid that modulators

oﬁm)ofacelaﬁft ad¢ potexpAlBases] af thlit@aefert ©Y BladdérYisdtiéaaRd other
nornekﬁcolon (Viangou et al, N

geé‘ﬂ‘t"i“ﬂﬂ%‘é@%?%ﬁ?ﬁ@%ﬁ’n P%2001) 13:365-69). Ct her

researchers have inplicated the P2X3 receptor in
Releheetidance alko sligbans relo oﬁénddgblitﬁislmﬂ‘l:f@id ;ﬂfrﬁﬁﬁgi& €eckpPtors in noci-

i e 2 Tt Ao s ik (Lol Bharpgpiay Bs:i497-1504). ATP-

in@8dedlacBORioR2)f, P2?4’k@cé'p@<y1% dnl dused rck{il Engmnq%lﬁiret tbﬁ?&%riﬁ‘ the spinal
S lver SI O

C%@&éﬁ?@%%&%@?}l atq e e G, By NeAFR AEigrrinvolved in

nd?ﬁiebtw@&glﬁﬂlﬁlg (GRARAM LD ePvi 1 Nafuos BEh: 7493175?:@@7)) P2X3 receptors
S e expressed. in pul monary neuroepith
haars ‘Né%&)on RORFPENE P‘?ﬂjoflﬁ’él the tath rlp (ICOS’k;?&PJn Nature

387E@535@85€§997|)1) | AT RBedsbd FormMMneage@ CARIh M, thal 284 o Pzﬁi{ By
%) ted P2X2 and P2X3_ receptors in 02 det ect
a.cpg?tﬁm

AP/ oREBS ¢ FRIHAINELE Tgpeptory OWRWVC(SQWy nerve endings.
Tlﬁ§fs%6}131§té§t1\ﬁtl‘2&k mdlﬁbtfolﬁeoffﬁa.ﬁlslgy ﬁ%ﬁ@éﬁn Biﬂg?l?ed! ATP in the human

ounds of formul a %?
e BN BioPhnn BE 4 Fh A WL 615 HeBah). RS eatagonists have
beb§ sh&}lﬂ-?e' be an@tgesic Qﬂmal ﬁfod%B‘fDrm@ﬁ ehd S@rke Nfa[lﬂﬁ} 0
2 and Re | s hydr ogen or Y I's an optiona
BWhergs Arch Pharmacol 350:618- 625 ( 994)) This evidence suggests that P2X,
and P2X; are involved in nociception, and that modulators of P2X receptors are

potentially useful as analgesics.

There is accordingly a need for methods of treating diseases, conditions and disorders
mediated by P2X; and/or P2Xo/; receptors, as well as a need for compounds that act as

modulators of P2X receptors, including antagonists of P2X; and P2Xy; receptors. The

present invention satisfies these needs as well as others.

Other researchers have shown 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 P2X, receptor

in detection of distension or intraluminal pressure in the intestine, and initiation of reflex
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‘I%gft%ff’}l{l&ﬁt (prieHRewmir CelbMp| Biol ¢ Goo

15 Rl is alkyl; alkenyl; cycloal kyl; cycl oal kenyl ;
hal o; hal oal kyl or hydroxyallcyl; R2, 123, and R4
each i ndependently is hydrogen; alkyl; alkenyl;
am no; hal o; am do; hal o- alky1,‘alkoxy, hydroxy,

hal oal kox nitraq; amno; roxyal kyl ; ~al kox
AR o Biam R AL, APIRHe RIBLS SUE N st Pepinicad s fo coliti
(Wyhhuhl, WJPh)ﬁsyé}%r@ﬁr% m@ﬁp@mmdozq @@ﬁ@s@ﬁml yl

heterocycly al koxy; aryl oxy; heteroary oxy,

ar-al | cyl oxy; 20heteroaralk | ox i onal
E&;;z -Ab) found that P2X3 rcceptors

sed(uanl gln‘cé%r% ?I%hﬂm&'(ﬂ@sﬁﬁﬁp&a%ﬁg lthe receptor in

|ndependen , is 0 or
Phlydf@g@rﬁﬁloallkﬁle lugg )Mgmfegmqggﬂy othéttséqa@gmhcated P2X; and P2X;

BFOR el zl@éf garﬁmz%!n k) NEBS A Arfg@fmméuma (2003)

Lsul'f onyl a ar ni noal kyl ;" cyanoal k
2%03@115%153741) cycl oaI kyl, cycl oal kyl al kyl : _
het erocycl yl ; and heterocyclylalkyl R' is hydrogen,

b e e R SRR bRl o or

or -alkyl; - 4 - or R2 and R3together with the atons
to which they are atttiched mayNHefm a five or

si x-nmenbered ring that opklonally i ncl udes one or two
het er oat ons sel N dN R5is

hydr ogen; aIkyI,"a“ Ar al k het er.oaryl ;
het er oar al kyl'; hygrexy ‘d% h _ |$W|;'
al kyl sul fonyl al' Kyl ; gm no kyll cyanoal kyl ;

l, cycl oabkyl al kyl ; heterocycl;

or heterocyclylalkyllfl R6 i s hydrogen, alkyl; halo;

hal oal kyl ; am no; or jal koxy; and R7 and it each
|ndependently i s hydPogen; al kyl; al koxyal kyl ; )
am noal | cyl ; am nosul fonyl; cycloal kyl ;

al kyl silyl, cycloal k

| oal kyl al kyl : hal oal kv | oal koxy; hyd | ky;
oA S B AR o = 02 K oyt

whgreinocar bonyl oxyal kyl ; hydr oxycar bonyl al kyl ;

X R R OR3P B S s mrogen or

hemgﬂparylsulfonyl het er ocycl yl; or
heteroc IaIk In a second aspect, there is
prg?P&@ 5 SR¥#Paceut i cal conposition comprising a 15

Rp Nallah alke hﬂa&’}chmeﬁwﬂk‘?‘f ??ﬂcghpm allyhyar GO mRoKNd
Rk Gt B i iplen ity hrodtny AU AKETY: PRhos R; qmido; halo-

,f Ozilkjﬂlsﬁk@)fjr hycﬁokyweﬁtdﬁﬂdbkyqﬁtra HA%D; BYArBRYRLS all@ﬁ?zﬂkﬁfhydroxy
ni st - i ate urlna |sease ected
’% 256 wS'ééw al?qnaﬁ m%ln

U .rmwow,thdﬂﬁﬁ@ﬁiylﬁké)@s ﬁyloxy; heteroaryloxy; ara]kyloxy;
heteroaralkyloxy; optionally substituted phenoxy; -C=C-R% -(CH2)m-(Z)-(CO)-R”;
-(CH)m-(Z)s-S0,-(NR%),-R®, wherein
m and n each independently isQor 1,

Zis O or NR',

R® is hydrogen; alkyl; aryl;aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl;
alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl; cyanoalkyl; alkylsilvl, 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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20 i ncontinence, bladder hyperreactivity, benign
prostatic hypertrophy, prostatitis, detrusor
hyperrefl exia, urinary frequency, nocturia, urinary
urgency, overactive bl adder, pelvic hypersensitivity,

or & hnd RP &xgetméﬂﬁ{tﬁlﬂiddtb[ﬁs tcp'ﬁ‘zhibh@h@&h‘@at&)éﬁgi ﬁiﬂ?form a five or six-
pr ost atﬁ n| a cystitis, .or idiophatic bladde

hypPEB fht Ogtl(b%ﬂﬂﬂ iRchadRsong A t%hqgerﬁaqoms selected from O, S
condintinNgn. selected frominflammatory pain, surgica
, dental pain, prenenstrual pain,

a sceral  ‘pai n

B4 e kol st ctesbagi s roaragiaRiar oAty alkoxyalkyt
cl Uﬂ@kﬂﬂ&%ﬂﬁﬁﬁ%ﬂmeﬁkﬂe@aﬁbﬂkﬂr alﬁﬁéﬂ'ryl thdoalkyl, ¢ cloalkylalkyl,
neuralglas poi soni n schem T injury, |nt3? el a
cys@F@W%?c einfcseropstsialkyli ral | parasitic or bacteria

e I ﬁ@% associ at ed
{:’dﬁ'%e Eﬂ?}‘ HEtalk‘}l i Yor aRbxP dhd

drome, respiratory disorder

th
¥ Az amariant i haamgmaumeaummmmgﬂgmmOWMﬂ

3|Stsor der se@%ﬁ% I rri fabfdm‘ztmﬂ%ﬁ%ymxyﬂkﬂ a]kylsulf—

i nf Peytalicdsujfoppiakyl; amm@onuquvdk)ﬂ hydraxycarbemdalkyl;

col hdr Q%ﬁg&ﬂﬁﬁr B aH%W SEQ , )
W th gastrolntes Hi'leh%e %ﬁ&!lltﬂng{ ? ?‘h’? %etcroaryla]kyl,
as pleter Oa{)&ﬁ@if@nylshqwrgvycaé,darthe@crgg@lywkya conpound as

deflned in the first .aspect 35 for the preparation of

a medi cament for the treatment of a P2X3 or P2X213

I t ly
L p 8 GREH loTTRl s Pt e R Cmposidt om0 o
phermpieaticrlyectdptzilé gxmmﬁpnmbi eomspdund of Hbe Got aspbher ein

Xis -CHz2-; -& -SUD or -NW, wherein nis fromO

: Int 2%%5%%E§ ege 1&&%)1]86%&{] O oY 25 8¢ Iﬁ)nﬁdfig'th% Isto.al,r;pnz:ct for use in the

tréaAerRBE b PERY by PR Orecdbomb h’Elfn et Quednahvd
R3, and RAR%aEHﬁ?%ﬁ%EE?%enfﬁ% i's ﬁydrogenahgyﬁiﬁﬁ@mesebcwd

fr@w resaagd bladder napaciinl foequant Wisturiminourge M}doxltlmnlccg)syrpss

é%ﬁ;c;éalflﬁ@:,e? ﬁl kox %1/\51 ¥ %81;@3 ?gﬂg%?ﬁ g%%ﬁrg‘ }/olsiatiﬁs detrusor
hypéﬂﬁe}ﬂeiiﬂ, LRy ,ﬁeqwdcsvuhé&md, unﬁaf@n@gena{r )dverai&ﬁ{f@ﬁlﬁédéf | pelvic

het erocycl yl ; heterocyclyl al k

| hypasensyiity W&llﬂtlé,rmp%yﬂlmiﬁ,;pehﬁep@mdmthpmw mycatodyma cystitis, or

- 1d181?H5§;5ﬂd(‘§5 r‘i}b?@%&él 1%9' %@?&%t%ncé%ééﬁ kpationgslected from

30

: assg«fltﬁtsefi %ﬂstro

35

inflsinen gtory mmmdrgilc@gmh vme&e@l@mﬂe dehtyl pasn, dréthienbtrua path, Qentrat
or NW. Wis hydrogen; aI ky ; aryt aral kyl ; heter oaryl
PaRepap éamms DHW u@;wr cad @@yﬁW? FH,J“IY neuritis, neuralgias,

poig%){ﬁ{*g %H%Heﬁﬂy Jnj}LrFf feﬁ?.fﬂ’ap 9@#&" aﬁl&%f gﬁﬁlg parasmc or bactenel

inﬂ‘x&ioa[ pmyﬁdayﬂnatlcaﬁghr&ﬁcbﬁfam: ysbyihwt kwdh. 1rr1t€ﬁl)3 bb®el syndrome,

T LIS A A
broR¥RBPASH, &, aéﬁdfﬂt!estnﬁ[ AR RPE1ERed ﬁ’@rﬁh?%ébl%&\?@lt c(i)rrome,

atons to V\,hlc they are attached rma
infhimmaternythevet dlscasg, Biliaty cofitj renaldolic, |dmthmdek)mmt OB S tamd pain
eroafons, se| ec thron10 S and N, R5 is hydrogen;
Fﬁp%ﬁ ISUASIO% oaryl ; het er oar al kyl ;
hydroxyalkyl aIkoxyaIIcyI aIkyIsquonyIaIIcyI
In @ffufB kKo, th&y i%ﬂ[ﬁ@{riﬂ)éﬁ ﬂieﬁ\isglbkﬁlcbﬁﬁbomﬁyﬁl REh&Yin the first aspect

cycl oal yIaIkyI het erocycl y1; or heterocyclyl al kyl;
for the preparafion of a medicament for the treatment of a P2X;3 0r P2X,55 receptor

antagonist-mediated disease.



R6 i s hydrogen; alkyl; halo; haloal kyl; am no; or

al koxy; and R7 and R8 each i ndependently is hydrogen;

al kyl; cycl oal kyl; cycl oal kyl al I cyl; hal oal kyl ;

~hal oal | coxy; hydroxyal ky; al kagyal kyl ; alkylsulfonyl;

“al kyl sul fonyl al kyl ; am nocar bonyl oxyal kyl ;

hydroxycarbonylalkyl hydroxyalkyloxycarbonylalkyl

aha y| » ofserabadjmentathereds pfayided;coppperdsaf prmula I or pharmaceutically
[ roaryl sul fonyl; heterocyclyl; or

DS R M WRgas Y o vely

roc e di scl osure also

ovj dﬁ ghaéeﬁag%l callﬂgco o%sr%]tglngg ﬁg& cﬂg s Bdrogen or alkyl;

ﬁEth@dSopﬁomM hng the conpounds 10 Unl ess

herw se .state t fol l ow I t hi
R S R IS ARG RN

Rﬁ\lé’ AER YRR mdepah[tfengymfdb@ge@v\alkﬁt almmd ; abﬂncﬁtdiahﬁ am1do halo-
oSS o S HE L 5 R RSl PSS mycrony-
: Id nclau@ﬁyt , §1a11{0&5rﬁﬂl®lﬁu$foﬂﬁ|' e@&ulfb@%m@ﬁﬁ??)ﬁylﬂh&abhnyl ;
|ctates O W Se. rerers (0] 0 oun
{ ha et AraTYE BRI E HP Rk el B ShGEIRTr 15
I eC QRfePbarlk{iBxy; opkikilly SiBAREtddhelBRQ Ve, I(CBBRI-(B),-(CO)-R%

. branched saturatéed hydrocarbon noiety, consist- Ing
soIeﬁ§Hﬁﬁ(E&r§Gh{h%ﬁ)H%dWB@@ﬁlatons havi ng from one
to IRl YR 5 iRQhAUCHEy is Dlepvier al kyl™ refers to an
- al kél. g}roup of ne to 'six carbon atons, i.e.
is B 9 NRExanpl es of al kyl groups include, but are
| not Id‘isfﬂﬁ%sk 0%11( 49¥dra tﬂaderoapﬁqmeémafaﬁgmm@wxyaﬁﬁ

|sobutyl but " pent héxy
oct 7k ylsua%uyw ATRER afetelel evcloalkyl,

"n@ﬁﬂoﬂﬁyﬁﬁ%ﬁhﬁ%&nE%ﬂﬁQﬁﬁdﬁQanEﬁ§ﬁ£E§ of two to six

car bpn at'ons’ or noval ent hydrocar bon

r adRc #hygrogens dleyh lydsoxy, elipppraminoydreyatial of afgpxyatkyl, and
_leaéﬁch%ﬂgli‘%r@eﬁﬁ?ﬂydrgg&or aipenyl . propenyl . and

I|k% near nonovalent
ra@ééi b@gﬁﬂnqdw&lathe@fwmm wb@ﬂkey&ée pidrhad s1ay fenm g five or six-

F&gr ﬁllé Efﬁgﬂﬁ’&&r&@ Br §96hERboafmd Qﬁ&%d from O, S
to SIX car ohtal ning at |east one triple
bon@ﬂig;., ethynyl propynyl and the |ike.

RA o nr@%sa@ﬂ Lﬂapﬁgmeé%é&é%%r&k 191551droxya1ky1 alkoxyalkyl;

hydr ocar 5o ne to SIx carbon atons

br asllspledfanylalisdraseindaliod; 'émwhl}fmlr @%ﬂﬁlbﬁd,rﬁwlaalkﬂawctﬁa]kﬁalkyl

thr e.g., nethylene, ethylene,
E Fﬁ%?%%ﬁgqﬂ&?% propylene 2- et hyl pr opyl ene,

butylene 30 pentylene and the like. - WO
2007/ 025899PCT/ EP2006/ 065524
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- 6 - "Alkoxy" nmeans a noiety of the formula -OR

wherein Ris an alkyl noiety as defined herein.

Exanpl es of al koxy noi eties include, but are not

Iim'ted to, net hoxy, et hoxy, F$&opropoxy, and the

| I ke.. "Al koxyal kyl " neans a noiety of the formula =~ _
Re- Blmgrogenadieyd; 1Rdosihgloalkily hmarnd orRBkpxy; andkyl - 5 ene as

TP EAATR 1 B U e

o 1- nb@lhgﬂkow hdrivayafies hl}doziyalky(l 21yt ol caflestlswfonyiakkyl;

@?% arbonyla]lﬂl hyd;%yﬁﬂﬁyloxy%arborrylaﬂcyl aryl;’

Rexyprop
neamﬂfal mfilsaifynyif h¢tba@afyb;rh¢t&raarylalkﬁ hemtvendmﬁfonwk hebcmcyclyl or

. andhgc'roicw%ql as defined herein. 10 "Al kyl sul fonyl"

nmeans a ety of the formul awhere R is -SO2- and R"
.+ is alkyl as defined herein. "Alkylsulfonylal kyl means
| Ehenthéoldsyreaflsotfirevitley nul pharcRiceRicaRtomprsitionstromprifingtlss

c@lﬂlj%hﬁﬁlse meﬁ;ods%f 1 Xé th@&%od%un'ﬁ a?lli lﬁ%th@c?s oq%frs%ﬂ}?ﬂ g the

neans a noi et
Cﬁmh@ NR-OR wherein Ris hydrogen or aI kyI 15 and
[ s al kyl as defined herein. "Alkylsulfanyl" neans

[g'xel 5}‘\]\1’&% stLl%S Ifh% X@gvﬁn g R Fh thgApﬁ@t@z\l w%ﬁldm %the

el n. nmeans a grou

SW@&&OW@(&@MS; Heysethd éﬂﬁmswnsgiw’chdxgenlt orusabk pbted that, as used

in ég'sﬁ%mﬁ%%o#%ﬁ&i tﬂ?éﬁeﬂq%}éiaﬁnﬁnﬁx%@ﬁ%ﬁﬁﬁ rofgY < albNRq «“he

am no neans a grloup’

: mcrh—ldﬂﬁlﬁra@\tv&rantﬁ uﬁlqssﬂlalckyﬂesh@q:arbmbbtﬂbs @thdrvite. each 20

[ ndependent ly is hydrogen or al kyl. "Al kyl aini no"

Hs6l ,%fgg%@% A gﬁysaﬁ@ﬁ%méﬂg%ﬁﬁ, @%ghlg&gx} conﬁg&nd or

rﬁCSHlONR‘tFR wherein R’ and R' each |ndependently IS
hydrogen or al kyl "Am nosulfonyl as used herein thus

ﬁ%& 'ﬂ?&}ﬁg %&n%gﬁwgl%ﬁ%%lﬁbgﬂr afrand %glgrla&ed hydrocarbon m01ety, consist-
ingrsolaly OfFQmMGlR amdéwmgem ate;nalhklymg rﬁ’enawﬁ R tlwglvg mgapn atoms.

TR o SR ! AEURED JESBks SRLROBE B, i, Gt

E&aidplcmf alkykgroup@mqhkd,q b aqgapkl;mnﬁemngat}ayl@tby}ppropyl isopropyl,

o Isoﬁ %@?l{eﬁéguﬁé ﬁ*lﬁ&%}gy g‘ud eCI%EqP i'ncl udes

di met hyI am nor net hyl , 30 di met hyl am noet hyI
"Alkepst' Pwtwdmpwdpynovmydwcaﬂhoem@wdﬁf P tohsik carhemlatoms or a

ok noval RIRHLRSRISRCT o 2008 0558, s conaning -

least one double bond, e.g., etheny], propenyl, and the like.

Alkyny " means a linear monovalent hydrocarbon radical of two to six carbon atoms or a
branched monovalent hydrocarbon radical of three to six carbon atoms, containing at

least one triple bond, e.g., ethynyl, propynyl, and the like.

“Alkylene” means a linear saturated divalent hydrocarbon radical of one to six carbon
atorns 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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An1noa|koxy means a group -OR-R wherein R is

- d Ris alkylene as defined herein.
’ WO%%'I@%?S?% fonyl am do" means. a noiety of the ngf'f{ﬁpﬁ')%/%SS% '

- NR S02- R wherein R-is al kyl -&d R |s ‘hydr ogen or
alkyl. 5 " Am nocar bonyl oxyal kyl " or "carbanyl al kyl "
“pikarg’ meas o upoiefy of e foommial d)R,PavI@r@(x ®is alRIKR mwdeey asidefined

B SAAHASOE RO By nERgR APSRBRRSARIY ! Pnpyivos

isnmpsmagddquﬂ@f t he forrrula 0-R-R vvhereln Ris
alkylene and i s al kynyl as defined herein.

10
LD o 365 AP EEIORTS  strec

| ens asalefittoty heréin nEae plaryakowalkehgrovycinck darbymeay of example, 2-

-mt'agﬁggégﬁlbé’ %eﬁ%ﬂp}’@ﬁ&’ ﬁsﬁé{mi‘% n%tpé g*é?@f 1 g)h'g:tﬁ)orxyethyl) 3.

H@@Kﬁmmapﬂymshbé2ﬂmﬁh@Qﬁéﬁ@démuwbvqpsnwin Exanpl es of

. aryl noi eti es include, but are not limted to,

R:a? i Irléﬂ?%tlhgiléhp# tﬂé eny IR’ R& é?é( R7is oxo and R™is alkyl as -

enan 'uore pent al'eny
Qdéﬁvml oxydlphenyl blphenyl nethylenedlphenyl
atnlnodlphenyl diphenylsulfidyl di phenyl sul f onyl ,

B dip®Xpan r oy
APAAOHLY SO ORH AT e BERRICROAEO iR AU sy
5“5@ﬁ2@k@¥@nonyl benzopi per adi nyl , benzopi perazi nyl,

benzopyrrolldlnyl benzonDrphollnyI

Hixl’floﬁﬁﬁﬂiggi%ﬁﬁ%r}}i&etfdfﬁ?({: ﬁ%@@ﬂiﬁ@y kvhgfmhéréﬁ is alkylene, |

I hc n ZO{fartl rogenat ed derivatives
Ruﬁe anandRArwﬁqyk ﬁaﬁ@hewrm kyl ", which mybe used
“interchangeably, nean a radical-RaRb where e is an
" AR YRR " HeaHPa ﬁﬂﬁet?@fﬂﬁ: f@ﬁnﬁfa)lNRgORUQ/hé%ufjﬁfid H&fogen or alkyl

heréin phenyl al kyl s such as benzyl,
F@ﬁ%&ﬁ?&ﬂﬁgdéﬁﬂ%ﬁJorophenyo 2-net hyl pentyl , and
the i ke are exanples of arylal kyl. 25 A«ylalkyl
" AT A Hay] Yl :0h olddPof tﬁé Bnfula RERvh¥eR! RishiBi | h§deﬁned herein.
al’kyl ene and R is aryl as defined herein.
Isul fonyl nmeans a group, of the fornula -S02-

" ARHBY PR A Boup IR IS R b R Ingien sy fbudregen or
allgL ITAHROCEs §438 heRimutw en@orﬁpéﬁﬁ&r Qiklafhih & i lamino”.

ef i ned herei n. " Ar al onxy means a group of
A B i ol RVERE e R SISl R
m@@@ﬂ dEMBRORNIE &Rz 04By1 068k @ s uséd/idreial thid encoBPpasses
noi.,ety of the formuja -R -R', where R is alkylene
agerq gfﬁ@rQFWQ&HHmRNkVE cyano or nitrile.

"Cycl oal kyl " nmeans a nonoval ent saturated carbocyclic
Aﬁﬁh@h}foﬁﬂﬂﬁie&ﬁs agrowb SD[%NR’RF wAERHCRI £ d'RM@6h independently is

cl oal G n substituted with one or
hy%%gén Iﬂ%{ﬂrtggl,wgsui’é g@hég/%?‘fﬁ herrtn T isoeempRses i s
"alicid@RERAES YT Varty @i axMamaldsyifonyat koxy, hal o,

hal oal kyl , ‘am no, nonoal kyl am no, or dlalkylan1no
es erw se speci i ndi gat
Aﬁv@ﬂua?%ﬁ bt 8BS LRTAR WhEEILES fBrens L G yE. Alkyl-
amityedliop iafydes niyigylah onheth @y fletid®mb vbethQl &lefiy@atiinopropyl, ethyl-
anﬁ¥CLgHeE%ﬁH’ and the like, including partially
iy A & i vat i ves t her eof

"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.



"Cycl oal kyl al kyl " neans a nDiéty of the formul a

ed herein. "Heteroal kyl" neans an al

‘“K)gﬁ%gg%?nmhere R is alkylene and R' is 10 Cyﬁéﬁ@%ﬁ%bmﬁsu
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radi cal as defined herein wheffein one, two or three
hydrogen atons have been replaced with a substituent

"Aonigdegboxié midays & gfept-ER-Ri wheteheR gs amjnccandsk svallydengfas defined

heé%_ -NRbl e, and _S(0)Rd (where n is an integer from
0“to 2), with the understanding that the point of
attachment of the heteroal kyl radical is through a 15

"Adiaitdion Howmido"nheame am detyiof thefdroglen NR¥G-R véickgrn R is alkyl and K

Yd 1w OF cycl oal kylal kyk RI' and le are
ISﬁ%%Jg {’}Jﬂﬂy of each ot her hydrogen, acyl, alkyl,
cycloal kyl, or cycl oal kyl al kyk and when n is 0, Rd
A@y@p@bwylml}w' oryearban ¥ylkyl grea@wg@apw,f ithe ﬁ@wmlaaﬁdo -C(0)-

Nt th%fékn? Fé? @EYlgne Bth RSRa lmdtﬁi\éﬁh&ﬁigﬁ idro gen or aJkyl as defined

cycl oa am no, n no,

- hegting kylan1no Representatlve exanpl es |nclude but

are not limted to, 2-hydroxyethyl, 3- 20
A'im YRS B¥dns a b PR Forks 1Y COAKITRLBY R BYdikylene and K
y Eﬂt’groxygrgﬁl}?{&I 1- H;droxynethylethyl ﬂkyenean s
allsmbr rdskigel&rPin. 2, 3° di hydr oxybutyl,  2- hydr oxy-
1- nethylpropyl 2- anjnoethyl 3- an1nopropy|,
“Agtdhiy! Sfkd %rh\/é(ﬁﬁﬁlydnd tﬁﬂadlm%és%)ﬂré{%hﬁ%e action of another
amnosul fonyl et hyl’, am nosul f onyl propyl ,
Coﬁﬁﬁﬁyﬂéﬁﬂﬁﬁgﬂrﬁ@%yhnethyI nethylaninosulfonylethyl,
met hyl am nosul f onyl propyl, and the like. 25

“Wkﬁ!’aﬁ@& Mionovﬁeﬁkscyehmeﬁﬁﬁ@ hbr&ro@irb@h ¢¥Sibly@oha8lingalf a mono-,
5 to 12 ring atons haV|ng | east one aromatic

biy o fgicyHE REIRITT R e The 4l Srepp Pﬁ} beortionglln stestigreorpdefined

hei@h SELBRbIES @frﬂr%?i! ,mBicti® inSlud &, t AR Ti1&dth NptRn@IRPsubstituted
beln e understandi ng that the attachnent :

Phsﬁyln'ea@khxlﬂélené@@rﬂaﬂwreﬁﬂeﬂméﬁfrylwwﬂwl &gy, oxydiphenyl,
blﬁl{e‘ﬂgﬁh‘lc@h)ﬁé&&ph-gﬁa Qﬁhﬁ{dﬁﬁ{engd fi Enj?[ﬁ}dﬁ@ﬁ &Ehérgmhfbu

substituted as ned herein. HEPGS of het eroar
iy!

diphspalisopsonyhidensdchengediognel. pspzafpranykberagdicylyl, benzopyranyl,
bcﬁﬂﬂaﬁﬁ?ll B&IZ%H%(B gmtlﬁﬁzéﬂﬁgﬁ&iﬁ&y IbeniéiSﬂ%ﬁ’lzﬁﬂyl benlzopyrrohdmyl,

I soxazol gﬂ hi az g i'sot hi azol yl_, oxadlazolgl__ . )
betlmra@npa,@ i meﬁvﬁe&z inyyphen ethylencdiervpbenyletny the like, including
gﬁ’lg' nat&&'ﬂ&%ltweﬂ)iééﬁyl pyridyl, pyrrol yl ;
pyr , pyrimayl, qU|noI|nyI |squ|noI|nyI

. benzofu I benzothlophenyl benzothlopyranyl
z‘ig]&kk{}’ ", which Wé}fd}syqi intgyshangsably; med) %‘admal -R°R” where

ReRed Oﬁkflé@ez@bw) an@ﬁn Zs%mrﬁ% Il%ydieﬁne@ 'BércE}PYJ Weﬁylajkﬂs such

i’soi nd triazol triaziny

as beyry), @bgaé@bmﬁﬁmbspmw@zt mﬂghﬂpauylnaadamem are examples of
aqﬂgkﬁnyl qgui nazol i nyl, qui nolizinyl, naphthyridinyl,

pterldlnyl carbazolyl azepi nyl , dlamplnyl
..acridinyl and t he | i ke, |nclud|ng part
APRIF Y BB AU 0§14 fpiu BB K opfertn R@a&yﬁﬁamgmmﬂ &
&fﬁedM§&ﬁr0ara|ky| nmeans a group of the formula -R R

wherein Ris 5 alkylene and R is heteroaryl as

defi ned herein er oar fonyl neans a.gr ) .
lﬁoay#mmsa@%mgﬁm @ﬂﬁy 2’%&@%?&»@%%@%&@3“&
hereln "Het eroaryl oxy" neans a group of the fornula

Ay Wraheh Erolapl of thetoenadr YO-Rasheehi RBdiryles défined Hrein.
Fbteroaral yl oxy" means a group of the fornula

At H‘}A?héﬁé? rfbud T SpofN T JR Wyeiel R LA nd R s arst as

defilal iegléin, Whi ch may be used |nterchangeably, refer to
a substituent fluoro, chloro, brono, or iodo.
"Hal oal kyl " neans al kyl as defined herein in which
one or nore hydrogen has been 15 replaced with sane
or different hal ogen. Exenpl ary hal oal kyl s incl ude
-CH2C14 - CH2CF3, -CH2CC13, perfluoroal kyl (e.g.
-CF3), and the like. "Hal oal koxy" neans a noiety of
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25_pipérazinyl, honopi perazi nyl, azepinyl, -

zoli di nyl, pyridinyl, pyridazinyl,

oxazofidi nyl, isoxazolidinyl,-8&erpholinyl,
t hi azol i di nyl, i sot hi azolidinyl, quinuclidinyl,
"Ganeelkiyhyimedns e quéiniy df thyd forinehziRii- k5 xdlerd R’ is alkylene as defined

Eadi azel vl i di .. -phenzot hi azolidinyl, - ' :
htﬁ%?w’g%{a‘%l &Sl“%“?dn%{““g?hydr of uryl, tetrahydrofiiryl,
di hydropyranyl, tetrahydropyranyl, t hi anor phol i nyl
“Gcledlkdimrephod inepbsatrftosiugeted citbaryship holidtn yonsigtihg o€ mono- or

AR o A ARUOBLIE oo g pens

R i di nyl, pyrazolidinyl, imdazolinyl, |
| wo%'{/]ug%@? oyr i RGH/ERA006/065524

whiekedn caci@u PRI 268 9ROTLEDPDRBOOG 353Y alkoty halo, haloakyl, amino,

y c - " a Let. f . f of.mul .
e R T
cypddallnd awsies invlude; blett are ooyldingtbd sy tydtemopylacyriribet yl, otlopentyl,

R T AP, eI Bl BV e

“fornula -OR- R wherein Ris alkylene and R is ,
Gsdaalledsisyly mears alefoiang of the feinm [a R & owrer RS sydlkyiwmrmd R” is

c%gﬂ@éfgym%&ﬁaﬂgfﬁgrnula -OR wherein R is hydroxyal kyl

I ne erein. "Hydroxyal kyl am no" neans a
~moiety of the fornula -NRR wherein Ris hydrogen or
H@er@ﬂﬁ&vl g8 s mn alks] mgdivabasyefirgd hersingefdrein dnhetve or. three
n 1 LU i f ' )
h¥dg?$%1ﬁia%¥@%¥1§|{h&?9§i ‘}%ig%@giv%lﬁﬁé Igi’osﬂr@t %%iép&&eﬁ{?ﬁ selected from the
1oy B conBsiingrof aDRY|-NRaRd ard —S60hid fwherankyan mdegde friomedto 2), with
H n n n | n . .
HEShSE gL AR LLlen Oy SRR S o
cagbayatene vsTaie R isdgdgeni agyl, 2lkyl, cycloalkyl, or cycloalkylalkyl; R® and R®
S C y " . .
o A R B Y et sl gl and
' %@. . , . d
wheny il G R- B fodo) 2e0, fkgdieyshvaliol wr epdbaliylalkyladrid/wheren avidor 2, R
. H f - t n : | n . S B .
s ), RS SR, AR A YR R v,
Represepiasive pragfpdesdiptipderhat atewotdimitdar tee2-hydiroaxsthgl dups, ,
] t : d [
R e I M R

hydneAyoershyleshyl, drheydrmtyba L, |2 ridthydraxybutyl Arlordyosst hyhethylpropyl, 2-

RS SRRSO ol

hsudfooylethyt \amindsdifpaylpxyiipds methyRpsaciubfpoylmestoriopy | |,

A oAIIL SRBLAH Lo @p T S aRey Uty

.. 2- (hydr oxynet hyl ) - 3- hydr oxypropyl "Hydroxycycl oal kyl "
Hrterparyh’ moasis@ahkydcyniid est bicyrdic dadical ofl5 etZring atoersdiaving at least

oA L NS5O T s AR v .o
S, theremiainiepring Reprslxing 61 Witk thxandrssding that the ddtathmert point of
th?ﬁéeteﬁa@é trftﬁcatl Will B& on 30 'ardth aflc ﬁﬁg.dfﬁg(ﬂqurgla% %’ég lmay%rf]:%ptionally
substituted as defined herein. Examples of heteroaryl moieties include, but are not
limited to, optionally substituted imidazolyl, oxazolyl, 1soxazolyl, thiazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl, 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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V\D 2007/ (125899PCT/ EP2006/ 065524 - 11 - "Carbarnate"
ans_a group of the formula -0-C(0)-NR R wherein R '
Wegﬂﬁlﬂéssggach i ndependently is hydrogen or al kyiCT/EP2006/665524
" Car boxy" nmeans a group of thegfornula -0-C(0)-0H.
"Sul f onam do" neans a group of the fornula -S02- N\VR'
thmelmyi Rurink, qaindzdinyl, elaﬁtnhzmyﬁ ndgipdpaddinil, pteriginyl, carbazolyl,

ﬁ%) ngglilgﬁiag{cg%ﬂ a%ﬁtth ﬁlg lﬁ/clu bsé%%}#lﬁy%ydrogcnated derivatives

ﬂkﬂaﬁEroaryl "cycl oal kyl" or "heterocyclyl", nmeans an
aryl, phenyl, heteroaryl, cyclohexyl or heterocyclyl

ich j pt i.pnal | bstituted in ndent wWth . .
RS ylap R Loy e L B GRBHATIR R e s
akkylost and/BNS heselaed iedefimedrheadiky| ,  cycl oal kyl

cycl oal kyl al kyl , 10 heteroal kyl hydroxyalkyl, hal o,

" 1 DO, | i

SR i i PRI m AL R bt Raffsepest o
dﬁﬁwém@&mkyl -COR (where R is hydrogen, alkyl, phenyl

or phenylalkyl) -(CRR').-COOR (where nis an

'I‘E&%I%g.gg n)&{) ?‘[Qa.%(!{ Ero%gn gt}ﬁafagmﬁla 4 ?% g e\?’_]hrégeelfl) %nl (}/aryl as defined

hayiol oal kyl , cycloalkylalkyl phenyl or phenylalkyl),
or --(CR R )" - CONRal e (mhere nis an integer 15 from

8 ?t%%ﬁé’ﬂg’%d‘ygg{%% x %[)ﬁgr @ﬂ?eoi%gﬂgfeb;?é rl? e?glﬂ 19% alkylene and R' is

IKWmﬁeﬁdahwﬁm@génﬁmalkyl cycl oal kyl, cycloalkylalkyl
phenyl or phenylalkyl) "Leavi ng group" neans the

T RHAs %41@  FhfofBanh A @hmﬁv evmlu?ﬂﬁy by u?e?ﬁﬁ&k&ttaﬁg?a‘ﬂ'& Pefer toa

It in nthetlc or gani c em str
ﬂ@ﬁ@vgl Pa@éablbﬁundernshbstltut|on 20 reaction
condltlons Exanpl es of IeaV|ng groups i ncl ude, but

“Ff16alRAL nde ﬁlgfi ak Qeﬁlﬂeﬁl ‘iffin 3 @n ie u ore Pgdrogen has been

aryl enesul oxy, suc
replapeshwish sanan of diklprent htﬂ@g@t h@«emr_ﬁwbme&mrs mmhnydm@HzCI
- CHASY, apiasAiinoy! oxy,
o%?%bﬁéﬁﬁgggﬁg%??tu¥&gﬁ%§h oxy, |sopropyloxy,
acyloxy, and the like. "Modul ator” neans a

“Hrdoalkqiyé means a meiety af the fasmnlag QRyvdierein Riga haloalkyl moiety as
- defiREEhE%HH. ASed Balddtox9 % @fiford 1 ted to,
agonl st ant{z:\gg{r‘:‘J &? and txﬁe T k(()e H{eﬂ{d fined herein.
Cptlonal or "optionally" neans Ihat the ) .
“Helfmeerdraming” mearyd witratsdaing whereinat iniioascmermagmislN, NH or
NAREHaMPthe Q&G Hhin 11B#s fhAR aH SRG1 e‘n@?ﬁﬁfg includes -
i n§tances where the event or circuns e occurs and
..dnstances in which it does not. "Di sease" and
Heﬁf@%@é e MpRAYAEN SYumted moiety, SoRHstiE one to three rings,

l‘g@l‘aﬂﬂg ofé, SRb IS thide drTdhCRAL datdik (ché¥eh from n1trogen OXygen or
899PCT/ EP2006/ 065524 - 12 - acetonitri

Sulf'éft r ah§ hetsrasyelil ring may be petiAyborhiimied as é?ﬁr@ﬂafe@qam Examples

of ABkMEyEpEn 612tiey ﬁlgﬁdé’ rbl.ﬁi lafh S IRARE BN Eptionally substituted piperidinyl,
di chl or oet hane, di ethyl ether, ethyl ‘acetate,

PiREERRYIOmeRIAFIZIBYh g7epknsl.anETolidin haeizolidina pidazolinyl,
Hng{/arﬁf’]gclﬁig&lg jg?(gﬂ Oﬁﬁfﬂ%&m i, %’}'hnggfngg g%ﬁ0?2ﬁ§p 'ib%xazohdmyl
mazghe ,ythla%]éd@ﬂl’ W@Wa@oww ,qu%dm@aatxm@h@,yloxsoqmohnyl
beR5@EDHIVD thBYRRSIRIn A Bed A0RKihzcHRAME WeRzoazolylidinyl, dihydrofuryl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyrényl, thiamorphoﬁnyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone, dihydroquinolinyl,
dihydrisoquinolinyl, tetrahydroquinolinyl, tetrahydrisoquinolinyl, and the like.



“"Phar maceut.i cal | y accept abl e" neans that which is

Woﬁgge@g#g#n prepari ng a pharnmaceutical conposi tPiC‘H]EP%})%}ossszc; |
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; ally safe, non-toxic, and neither ]
bi ol ogi cal |y nor otherw se und@sirabl e and i ncl udes
that which is acceptable for veterinary as well as -~ -
"Hetarocygiialkpit oean s € mloiary ef the@ornPiar Rdt edieiaimRliyalkylene and R' i
I l,t.s" .of a conpound neans salts that are’
h%%%ﬁﬁ%@%ﬁ?ﬁ%%ﬁﬁgxgﬁbeptabIe, as defined herein, and
that possess-the desired pharmacol ogi cal activity of
"Hé¢teraopel doxy” cnap o ambiet$of thesiafmulai-pR wiksecingtisdeterocyclyl as
d H%é%ﬁlsalts formed with inorganic acids such as
ydrochl'oric acid, hydrobrom c acid, sulfuric acid,
nitric acid, phosphoric acid, and the |ike; or forned
"Rgtetecpryalipyy” avdads a 1Bigy ofi theformeki-ORaR| wherein R is alkylene and R
. fapi c;aci.d, benzoic, canphorsul fonic acid,
m?&?%?%&@%%ﬁeﬁggkg%E%UIfonic acid, fumaric acid,
| ucoheptonic acid, gluconic acid, glutamc acid,
’Tqur@@yaﬂl@xa'bmaqnsmmp@sow{ab%fwl%@% wherein R is hydroxyalkyl as
dgﬁgg%% ‘et hanesul fonic acid, lactic acid, makic
acid, malic acid, malonic acid, mandelic acid,
et hanesul fonic acid, nmuconic acid, 2- L
Hydsprvaliiyianiaol mepisa mejety ofghe franile -MRR wheggin RByis hydrogen or
i sTeraTat i 4, kg, acid, p- 20
d?%ﬁ%%ﬁisUlfoﬁ?@ﬁg%%ékﬁﬁé%ﬁéﬁhylacetic acid, and the
~Like, or salts fornmed when an_aci dic proton present
Hydroxralylamipealkdnmsante Betgheef the forayia RV %glg avheig R is
alk@iBne, & 8 hyd@FeRbK Ak, B84 RY ishQBroxgMicl A ALT M R3éih D

ion, or an alum numion; or coordinates with an

. - : icb A t abl € ' '
“P%%%am c or inporganic base ccept abl e %rﬁ?agr&uaqu??CO)-OH

Prgarbenaialah or aswborealkyl mugeer a g g of the

wherB R B YIkGleHE 2 dfRed hEdeff. hanol am ne, trometham ne, 25
and the like. Acceptable inorganic bases include

yliporlialebestmiedr oo bt e ausoSteroRy Bkl s s of he

foPm@fLR-€(OROARBASMIdr&iftlehdh RESARYIEN MdSAby Be @eGarhber different.

salts formed from acetic acid, hydrochloric acid,

ORI YR S —

preR-a8$ bhdltwé of tiredhydbREgroaps phegaesihinhe3lmeta®bautdn does
be understood that all references to pharqaceﬁ%hc 1y
not CREYIHHE Sa8Ane YARAY IRV RS o SRERTEN AP 1P PN friy de, but are not.

TithBEl MRhGEbxARe®RY atraldréimgn,m@wm@@, BEydekrepyl, 1-

herei n, of the Sane afl
@

(hydorymstytoboriEipoos) oo £ Rty rhyronybuty

2,grdqgm}pgapro"@u,cztﬁidrbﬁsg 1 HyaEeyniBRiyISth YN, 3CiR YR o Xt e,
el.ectively bl ocks one reacblv§ﬁ§jte in.a
3 it embutvh g 2 BB e DD BREePERE cal
reaction can be carried out selectively at another -
“HAR6RcOE I)ﬁ]ii)lzl}’ Brah$ ¥ Eycidallgl hfbnﬁc?ﬁs et ml@reri]n wherein one, two or
conventional | y. associ at e Ah it in syntheti.
theRiIEesey atammy indhh cp el sisica payaesn Fiplasadivith 4 ydyoxy
subp@fet. ﬂié@rdgfrﬁﬁﬁﬁéﬂﬁlpﬂis Andd, Bubhre Glot ﬁﬁﬂtﬁﬂ ity,2-, 3-, or 4-
_nitrogen and/ or _oxygen atons present in the
h %ﬁ?&ﬁ%@?y?%@5g¥éﬁ%ie, the terns "am no-protecting
group” and "nitrogen protecting group" are used
"Ured"ef ai}_amgea%h%s Agoep @fﬂMOflﬁﬁﬁr—Nm—@(mSNRbR'g &hiegein R', R and
grouyps .inten o, protect_the nitrogen atom agai nst
Iluﬁﬁ%§?ﬂ @FEHELV3%§ﬂHﬁ?¥% “synt heti ¢ procedures.
Exenpl ary nitrogen protecting groups include, but are
not limted to, trifluoroacetyl, 10 acetam do, benzyl
(Bn), benzyl oxycarbonyl (carbobenzyl oxy, CB7),
pnmet hoxybenzyl oxycar bonyl , p-nitrobenzyl oxycarbonyl,
tert-butoxycarbonyl (BOC), and the like. The artisan

inthe art will know how to chose a group for the
ease of renoval and for the ability to withstand the



20 H20, such conbi nation being able to f or m one ‘or
"Subj ect” neans nmammal s and non-nm

: rate. mral s
i wo%‘ﬁ@%%gneans any nenber of the marnmalia cl 5§§’EP2006’065524
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i ncluding, but not linmited te,llhumans; non-human

pri mates such as chi npanzees and other apes and
- "GobmeyteS peen ssgrobpofitterformil -OCIORNRAL whereinhiy rapd R each

Hﬁ@gﬁﬁ¥mg§§ﬁ§ﬂn§%gé§ F donestic ani mals such as
n

S; laboratory 25 animals
i ncl udi ng rodents, such as rats, mce, and gui nea

"(pirhexy” aredns hgrdwmthﬁoammlae@ -6XOn&Hnmarmel s i ncl ude,
but are not limted to, birds, and the |like. The term

n Y 9 r ( 11 _
SEABE oSy Rt E@%f?f@}‘%&%%@%‘%&% K SBg R cach in
d¢p¢s@¢rébam@ﬂhbg@walhyl synptons of the urinary tract”

rreans t he pat hol ogi ¢ changes in the urinary tract.

félb%tdﬂéd n%xn B4tk assbciqhéemr- rnFL%g@ "Hdroaryl"

are no 0o, I ncontinence, beni tatic

“gpekylf %ﬂﬂf@mﬂ" picaws 2 4y}, Bhembihetarearyl, cyclohexyl or
hABEYciyE st ﬁogﬁgﬁél_f?suﬂgﬁﬁfe& Gid @ndéf{tl to dﬁ stituents,

nocturita, urin gency, over ctlve pe Vi C

DI {PERENE eREer twpi au;rastltufngte s¢lerseshirpmentied, cyuloelkm rydianlkylalkyl,
hdté Bkt HQM'B ﬁy[ﬁﬁé gu@?] é:sr?dcﬁ ﬂl}afd\% dk349%hino, acylamino, mono-

hypersénsi ti |ty,
alleylgming? éwmdmmgnin@@eﬂ@s balpalkoxy, heteroalkyls € 43R (where Bgs

b

o, Rhancts(rrmeon@ep@ﬁdwa thrmnyprtaH@btand&elahydmvgen alkyl cycloalkyl,
t a

RLHRROL SRR ol RR LN R ey an e

fr¢rn Hepvak| onl Rawsi m@emné@ﬁﬁdr}’étbgsmlqmﬂyl andRiged BF are,

S LB e AR AR e

phgaylalksbr hyperactivity), outlet obstruction, outl et
i nsufficiency, and pelvic hypersen5|t|V|ty

[F%C{F% %%hb*" Ele%lé'gl@ ou]ffvﬁ]h ?lg % E&P‘%EQSLA]{? ddbciated with itin .
sYRiRit oreaRic chPmistiyain.{ assatent ergrgug érspgaceaﬁ)ieetqmn gubstitution
refiofcH 0 o?lgll()ﬁg dﬂan%@@@ﬁ Iéééra\ g’ é}ggﬁ% in@ﬁ'ag Sut %&ﬁﬁrﬂnlhkeﬁr{o halogen,

hres unst ractions I NC
3119888'011 wlpyemlfenﬂem §edy asmyetb aneshiifeyloxy, n@@n@@&nnﬁoxy,

th obgetqg)gcr:tl on | nc uc#gn tcbtsgm& :aIslxr,ti}(l)l?Hfi ﬁﬁlﬂc?h (%b%oslgdjr’]%)}géxy’

opgipnaltyamubetithieddrenzdpiy isoBRIYlonys stytmsy) arst the diker e

di sease, tunors, low flow rates, difficulty in

. "M B MGk AR S @g%lﬁggfa?géebm AAlfes@ithetude, but

I nsu i NC
arg motriisnitdd tei agnatist can tagosishreald thy bl ﬁ@dﬁﬁneld)hemmt rinsic
15 sphincteric deficiency, mxed incontinence, stress
“Opﬁ%ﬁﬂt’ 'ope naﬁg‘dn{egﬁs thiK@e suﬁs%hﬂérﬁ}f&é@&{&ﬁ%%&t o¥ck¥umstance
i ncl udes, not limted to, pel'vic pain
mayrfus peed Wtaqw(ﬂc enfl that yhe despeiption netuges ihgrnges where the event or

cirl RS dd s MY é}é&%&g%wﬁkﬁn@éﬁa or chi dal gi a,

overactive "Respiratory

di sorder” refers to, without Iimtation, chronic
"Dispaser wd TTolscase taten apgany @nsdqi@@é@éoe@@m) sympemagisorder or indica-
tlogronchospasm and the |ike. "Gastrointestinal

di sorder” ("G disorder") refers to, wthout

limtation, Irritable Bowel Syndrone (1BS)

“Inerf rgfa SAIVSNtBETeMetisevaale means B)e sobyent a’ruyere BndeE thgepnditions
of fletBictiBh beffpYddtrfRUIAR Lonjuh 8 tHepdith, mcludmg benzene, toluene,
di arr hea- dom nant | BS, pal n assom ated wth Gg
di stension, and the like. 25 "Therapeutically
ef fective anmount” neans an anmount of a conpound that,
when admi nistered to a subject for treating a di sease
state, is sufficient to effect such treatnent for the
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WO 2007/025899PCT/EP2006/065524 - 15 - The terns
and "those defi ned herein"

efi ned above"
wozﬁﬂ?@?fs %g to a variabl e i ncorporates by refeng;féng{J%éOGSSM

-broad definition of the varialile as well as
preferred, nmore preferred and nost preferred :
aqpedritmile, itgradyydidfugany N, Nﬁiﬁathyifgfmmnidl:t chdetofiennt, ' methylane chloride
[ ev t|n the di seas
ofj{ilﬁﬁﬂf'cﬁngﬁl%e dﬁcg]&(lﬁ%gt?la% C egfrl,#le e? e %%% o ttng met %yl ethyl
ketpse asthanohtethanel, gropzdmt efogpopamod teﬂb}lembl tii*mnmwbéme and

thg)ﬂ?qgs ﬁlﬂ etsé)Sé)%ElﬁQ& ?{gth% c%g?rgrry gﬁ: sla velgtls 1{: dRe raetagﬁlelﬁuotf the present

U experience o

mdc@eawemfat@lvmts ) inhibiting the d| sease state,
., arresting the devel opnent of the disease state

Igfan'nﬁéeu‘ﬁl:é]gt a‘g@éﬁ@ig%%?s thi w tgigh isllfseﬁll i (}Jre[g A% néeﬂtrmaceutlcal

I sease std e., causi ng orary
cqueprsding that is entemallysage aeetenataedolﬁlthetrsbwllognakt}ahor otherwise un-

dé%&ﬂ% ARy mp%s h‘ﬁi{t by ICht is g&%t)&gle’ fo&&e?&iﬁﬁ 5{]»96 erhduman

reacti ng erri em ca reac I on

thageualctdmsg or mxing two or nore reagents under
appropriate cond|t| ons to produce the indicated

by S B SRR, S i

acgeriple, as Ideﬁmeléiqred, zprcbtdiat:mom theotesinstplvsmacly gicadsativity of the
paﬁiérft%&tr?\éuﬁ&o %ggg_[ymd%ati on of two reagents which

were | t|a1 there may be one or nore '
acidhadshithedsalis égnwhil with mgm@dm@mtcln as hiyseoctiloaticiacd Whydotbromic

acil gl;t]ﬁﬁ'ﬁce c¥d ﬁﬁg% o?u Cr?{‘ Q@h | a(_)nr& tﬂé %\%J] %{ ch*g'leﬁ%ﬁl organic acids

desi e ner
Sllnh.) ﬁemtlemd,é)eusmsmlfouih acs'dAwpkwlcmath of ssfbaisedidoeitric acid,

et i onp%? ZCY AhllQl’a{‘l(a; aéﬁbﬁﬁ (}1}1%%)19 elrltceircé Itg%urg:%}&c aﬂgp tamic acid,
ghyopbc Mh}drmnepiubm agids 2- }@hlemycaiansstutfanicwc'els lastiouid, maleic
acpie hﬁlhg a r[%aﬁh?coﬁrc? ‘iin Sdeﬁ@acu‘? Irf?étmme onig %ciéi%%hcc%ﬁc acid, 2-

n val ehcy _
naﬂhthatﬂgewlﬁvnmada ptcb;uomt: raudt salieglicheide suocuﬂdﬁcdda,ttersalﬁdm:id, p-

toRRaRR6fic Ahiadu INAROgER AL M, PHienR o chi ral cent er

nas N0 Specl 1¥ stereochem stry
SaJtSfosmgdwvhﬁm an ttidicghbraal present @r thelpatdnt eovapouodreitiser is replaced by

a the chi structure ar
= ASA0Eh Eour Bt It 0, &0 i SN & ypinorm o o
COpLd;nnatcsamﬂm A orgtmm orfinerpahiertesa Aac@tam@mrgpmc dbed include

ference r.ent.ir cert
BT ERMFERER, NOukiM b Rt e, BbBirine
anfl thekkd Accematio ahorgmls bades iﬂmhldem\]mmi’nmnnhchBXMS calcium

oI B WS G TR STt SR 5

-0- or -CH2-. WO 2007/ 025899PCT/ EP2006/ 065524
The preferred pharmaceutically acceptable salts are the salts formed from acetic acid,

hydtochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric acid,

tartaric acid, citric acid, sodium, potassium, calcium, zinc, and ma@esium.

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.



10

15

20

30

- 16 - In certeiin' enbodi ments of forrrula I, Xis -0-

: WO%@&&%%}%Q' n enbodi ments of fornula I, S '%?ﬂf]ﬂ%%daosssm-

’ ethynyl. Preferably Rl is |sopropyl

certain enbodi mrents of fornmutd3k, R2 and R4 are

»hydrogen. ‘5 1In certain enbodi ments of formula I, R3
li’ls’tdtr;im ggep, od I‘pfobcyi;ing@rdnpk yeans thegraip Wieh e¢ledsivglyRdocks one

rcaétn% dire Ky s muht C r t A n%ﬁ? orgd ﬁl%ﬂgﬁzft%fche@ cq}]}egct%chn +a% be carried

rogen,
owtyscl}eouv;cé}t dty&hpthcyammetdt:;dd readtwe ¢ in thﬂnﬁaumgycbnventmnally

h
SRR YIDSEN o BEACY T MARPIIEETH iy cgion rty on
thh)pdowgfew grapslto bk:@kh'eacnv@nhmgemamcﬂfw oﬁygém ammhsaprbsean‘m the
e%agn oxya C h I d?}peetnrq%(y inﬁ OYe%{lﬂggrolup ang L ‘nitrogen protecting

am noa erocy
gIhep’émaysed ynlteabhngeaulylheremtaldreﬁtnb@mmemnm@rmmsrmmaded to

profe&:?pl %tragegxygdﬁg?mst urﬂd%% Qlﬁyfeagta gl{stélruo%l h?fleti%cf’procedures.
E)twtpémymytmd) gen piektebtin groeps anchidentaadiremeottisniedd tootrifliogoacetyl,

d R4
S T s R e s
mlaghdKﬁmnylog}ckxy)bnylppengrbberwldxggdrbomuhmb)&tmdyk@rbonyl (BOC), and

thng/g OJE{Y/‘"S%I%%%}H m%ﬁ%&ﬁw@%{)%ﬁtﬂ]l Sy Ir?g]gr%@f 9orytlné ease of removal

anidrfor thetdbylitg td ydthmn(btylelfolﬂxmmglraacannh one of R7 and R8
i's hydrogen and the other is alkyl, hydroxyalkyl

« o,alk Iy' terocy I n
ﬁfnap CXl%S' S0V nf eflﬂ S tha? %ntam tk%l‘ S%OIC metnc O 110N

DO R A VAT en

'sm;zldpmewd Amd)untpoésfoé\rmedemd comypatikdshag®a temdbmnjao trap a fixed

m@%ﬁ %ﬁ%%%%%%@‘{ éﬁﬁi’;_ﬁé 8%@151?5%@ sfate, thus forming a solvate. If the
S"(‘m‘d's evayerhdisolyatefonyled wﬁhﬁrhmdwnmymeapmm it slcalenlf thicmolvate
]

foBeg Rt Al Blor FHBHsharrtatindd By e s PufoR 8RB more moie-

culxalod wateb with duygchf dgesupstancksRT waiirdh tR8 wast letains its molecular state as

H;ggde endeﬁﬂg%?rhéﬂ{léd%ﬁ?gc}rﬁﬁﬁgh%/drox%haldb%l 25 In

i sopropyl, iodo or ethynyl, R2 and R4 are hydrogen,
“SRBJebts’ nlngads ugamma]a blkdmyn dngaﬂnmisy MammiallmeanRany member of the

%% agg e@?wflu cﬁib{m@éﬁ rret ho?ﬂg}eaé}r mhates such as
chhmialmqq:mldp)}hf;r alpsest zmd aohkey s;i&ylds cﬁarymﬂtdmyls such as cattle, horses,
sh?eé) ﬁ%}%? )é.lag ﬁwﬁgr g ; %ﬁ%%ﬁl%{ga%%sn cgs_r:sg ecpdatsai]a%orﬁory
anim &t arcbeiict solieots, fueh ek oaty,ahick sdnldyguinea \Ws; and thc like. Examples of

2007/ 025899PCT/.EP2006/ 065524 -, 17 - t ai s
noB BB PEngr T A s to: it apg e Tl s <subiect

dotoniet dehortdpumidulaRide@ndeR4 are hydrogen, R3 is
hydr ogen, al koxy, hydroxy, . or hal o, R5 is hydrogen,

e R8. h «
ot gt R ey PG, SRy b SprtSL PR urefnifeavty with “symptoms of
thdfmmmrgcm;aci”yhaink yhe pathdio grce:hhagas ueﬁmomnmmtr&toﬂxamples of urinary
trag? %ls%y TS %u%e %uhﬁregogﬂjg‘ I Soié- Iﬁ)ﬂ-ﬁgce eﬁ% IP6%Sé?"]t1C hypertrophy
(BBHI) ,qnm;tatnhry detoxsor h@peﬂnﬁlema BRbtletsoblayroketngie nrmﬂ& f'resluency, nocturia,

d R7 d | kyl.. .hyd
ol SVHiastar BRYAF, PR Rat gy Pighfyontence, urethics,

prostatodynia, cystitis, idiophatic bladder hypersensitivity, and the like.
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In certain enbodi nents of fornula I, Xis -0- RLis

WOZ&?JZJZQ%' R2 and R4 are hydrogen R3 is al ko /EP2006/065524

is hydrogen, R7 is hydrogen, and Rs fi
hydr ogen or hydroxyal kyl . -n certain enbodlnents
of formula 1, Xis -0-, Rl is isopropyl, R2 and R4 are 7
“Rydrssgtatss aRDCchEd Vsitfatﬂcoxylaoy trhetl” of “Rinarg trhg&dﬁmgm;at% or “uro-

Pk AR Ao FHAREACHL SRR it ol o
hg_lrge@myfab kyiharypraef, or dgﬁidhqtmm@aiﬂayj' blaghdzlr lsnh@oth muscle or its in-
n%{}cgﬁr( %&%;%l_diso (#}?&i E?Lﬁ%@frsi)%}:{%d %ﬁvmdm §. Symptoms of the urinary tract
in(chydsy bmwenhylﬁryut@t ﬁDbefaadWB Hla/hﬂlenéagqgrlmp)&hl as atrusor hyperactivity),

[ f. Lhe | ventlon 'S
O H?‘%?’S‘E@%f ?/11 8u%%te or rcé%lcﬁeatner cycﬁwersensm%' el ude
tetrahydropyranyl and piperidinyl. In certain
“@mtyoctiviedrrdsler oy “idetresos hypérpbtivigy ipdudes, but is not Himited to, the

ASRERBHHARARRy bt URBKL Bl MBS cpcis v

C<H1Tklﬁh0€a misteetigh thmﬁh(édnbudtaﬂrmhladdﬂr comteactious lsplnmnterlc spast1c1ty,

a 8? g 10(3'}]{35? &ﬁ%r@%ﬁ gé{&c.l,r pc%illlﬁ%@r mﬁatflﬁs{ A e(fjthe like.

|per|d|nylalkyl and plpera2|nylalkyl In certain 20
(S\ﬂr%@dabﬁ@mtsmf reshidsts s dyeotylimaitédyto, henjgmprostatic hypertrophy (BPH),

| u rﬁgh%&ﬁréd&éé&‘é H}/rllorsofo“pﬂ&s H § ﬁlfﬁ(é@é@m ?]Llﬂg 8[‘[101'1

nents o nventi on ére

U%m@@@ﬁnydmﬂstBmaamwnhﬁhktude pyri di nyl, thlenyl and
i mdazolyl. In certain enbodi nents the heteroaryl may

“@lﬁﬂ&ﬂéuﬁjiéi&aﬁ dmf é q’)'upls?h'&f ﬁaﬁrtg dl.\rr@ﬂlf‘alﬂyperlmobﬂlty, intrinsic

1 en-3 met hy
sphérateriarieligioneli. mmdsmgtﬁnttltf@w,mfemmmtmtm subihedike.

conmpounds are nore specifically of 25 formula Il: WO

“%39@(.7 é%%%&%&%é,%@@%éﬁt%mé g é:(r) epel%@?&ﬁ ' ﬁt&stﬁlai {cell)

3, R5, R/ and are as n certai
Cystifiso Brastate dyngt, peestaiis, vilvadyniaineethritiy prthldﬂ%l@%%imbladder,,
andhE ixdbre preferably X is-O. 5 In certain
enbodknents of formula Il, 121 is isopropyl, iodo or
ethynyl,. Preferably Rl |s I sopropyl .

“Respiratory disorder” refers to, without limitation, chronic obstructive pulmonary

disease (COPD), asthma,- BronchosPasm, and the like.

"Gastrointestinal disorder” ("GI disorder") refers to, without limitation, Irritable Bowel
Syndrome (IBS), Inflimmatory Bowel Disease (IBD), biliary colic and other biliary dis-
orders, renal colic, diarrhea-dominant IBS, pain associated with GI distension, and the

like.

“Therapeutically effective ar’néunt” means an amount of a compound that, when admini-
stered to a subject for treatin g a disease 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 atteﬁding

medical or veterinary practitioner, and other factors.
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R, R5 is hydrogen, alkyl, phenyl,
met hoxy- met hyl, hydroxyetlbyl, cyanoet hyl,
t hi enyl, imdazolyl, hydroxypropyl, nethylamno, JO
Thy throwsy thetstgéfinedraboret tapldS it ost definadyleirap? sy referring to a variable

c'f)ﬁ{o Ft@pw{ re%’eﬁc% dtﬁégfo%g?%ﬁmltl a ﬁgnﬁdﬁgna? a%i&gdleﬂgpélséferred more

ornmu

pedifdeydd andymdpspyeftkyd defamiiiooaiflaply., het er ocycl yI or
het erocycl ylal kyl. In certain enbodi ments of fornula

4 i 2 s b R3 h d ]
gy "or Sl B4 BRRORE b ogen, al kot o
(iﬁ)hepgﬂventpggthqyiseamtatqu et diyg thehiamc@b@yumneofWB disease state
n‘c}tyt%%%lg Lﬂg%m’ﬂa?t rﬂ bg%§19 S\Qi 0 F%g{eﬁﬁiﬁg%ﬁ Qg He disease state, but

roxynethyl, rlne
dwm%w@pwr;enaﬂdr fizplay syrRB OBt thendiegaenstaat |y i s

Y85 8 AL 5 RO LBl B BBV He e o v
climeaksyraptoms, o s -0-, Rl is i sopropyl, iodo or '
"l 0 S GRS R o T B R o

dihgﬂdutg@ro,rlﬁslchjmydrsgmyimmyl In certain errbodl ments of
forrrula PE, Xis -0-, le is isopropyl, iodo or

{}%ﬁ]}é l;‘%-agle?ﬁ,g’ c E}{gﬁﬁgﬁgﬁgﬁ&gﬁ " Q’?ﬁg{ %fﬁ%fﬁgg{o Q?\L %?mB?eactlon |

| mmﬂadxlm mthlrg;tmaemwe reagemen:)nldpr aprirdpriat ytbndmons to produce

r : mﬁ%&) Fu?cg?ﬂ‘ heo@’ﬂr’&lgéd IP%%WQ@&&H%J%tede Hlat the jon
wheh 250(1151.‘@1: d]qmcab&wdjohm“bm 1k1y>|ductanay m@taiekgssalﬂy result

A5 SUTRAELYAR Sl Ve g et e ey

beeprixodti meretisteofiedioteswhich| drg pmdsr.lced)m, thRmirgire wb:p;h oybtyately leads
[ .. i [0 or halo, 125
toi tgg E‘ixrg{?%%}énw%“figgﬁ%? Elr'%fég rt1h eq(?esge%g C‘%ix}étnydr ogen,
al kyl, hydroxyal | cyl, am noal kyl, heterocyclyl or- ™ e
Inrgenerab dychgthendiatire used inc this Appi_icetibmdsi traeeit e SUTONGM 3 v.4.0, 2
B%oﬂ e%in%um(%e co+§ude§uédss9ﬁc§1%§¥>k Qg,l g&g%%? gg gfxg’gysﬁéjﬂtf’c nomen-
clityeh: d@mmlcaimttuaﬁr¢8§hhw lhogaiun wew prepared hyiog E4§aveksion 2.2. Any

ot ARAL Yinca 1R B BEKE o8 B L ARKE pnfil eltures herein

mgisalps tmypreseRE: ofsa lwdmgeyl abwmh z!Wbt:re Rshirsl deptr og&n mn &Jtructure but
o e B PO S PR R A it
witls gprayirpl strifeBure sradrcompassed byltios stRfsnirs. 10 hydr ogen,

R8 i s hydrogen, and R7 is hydr ogen or hydroxyal kyl .

AR B 67 PO TR 850 B8 o OB PRe O PHPHREnce i

s"are nore speciticCa ornu
thelr entu'ety

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»-.



(HD; wherein le, R3,RB, R7 and R8.are as defined

) WO?&‘L’@%{J’% 15 In certai n enbodi nents of any ongbrﬁP,m%mssm
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15

or I'll, le may be ethyl, isop
i odo, ethynyl or CYClOpropylrlﬁﬂ certain of such
enbodi nents |l e may be isopropyl, iodo or ethynyl.
Irwee@m@bbgdiﬁlentssff@mpﬂ@ﬁﬂis -OA. certai n enbodi nents of
any of formulas I, or Ill, R7 and R8 are hydrogen

| B NSy O Bl 3l s

- isppropyldr ogen, al kyl , hydroxyalkyl or hal oal kyl . In

certain enbodi nents of any of formulas I, Il or III,
f 8¢l er is
I@{/&gtﬁglgegr‘fgoo §r £ ){(;Q‘/rgm’lg i,‘i@%ﬁ\c}g‘%& R84
2007/025899PCT/EP2006/O65§24 - 20 - In certain
Insiepfgin arebrAEmER s orgtula bRmis glragem alspxy. hydrogpeordrald.
R@ﬂgmﬁ§R§gaﬁ¥g&ogen and the other is hydrogen, alkyl,
cycl oal kyl, cycl oal kyl al kyl, hal oal kyl, hydroxyalky,
or alkoxyalkyl I n cergaln enbodlnents of any
InecgFta) emabadimpnts of formula RR aelydsesany alﬂibﬂgehenybmyﬁyl methoxy—
m@ﬂh ERYdroxpethal & anbéﬁl?’lam'iéﬂyl iRlidkBX KA x??ﬁb yl, rnethylammo
oal koxy, al Kyl sul , “cyano or “C-C 8
‘P’Eym%hién%‘@éﬁ%ﬁi)é OB EYCHIRFORX!- membb(sR JiS hﬁrqrogﬁn i,
RB may be hydrogen, hal o, allroxy, hal oal koxy,
Tn¥EtER ey b Y (8 'é'f?(ﬁﬁidla I R an&ERE @adﬂqndéﬂbnﬁ&{ﬂﬁb ﬁydrogen alkyl,
enbodj nents of any rmul-as I, may
hﬂéo’ﬁ’mbﬁ@ﬁ‘oaﬂ@ﬂd‘ete@%wm h“éF@&V‘F@Y)IQl}Wl aI kyI suI fonyl ;

or hydroxy. 10 In certain enbodi ments of any of.

: Infc@ftﬁﬁli'eﬂﬁ)ddunéht@ of Frmuf31, 6BY oPR’ MVEARDB®Rdrdah Bad the other is alkyl,

| Kk hal oal koxy or hydroxy. In _certain enbodi ments
hyg{ ﬁ%‘y loaminpalil.dictarocyelyl of hqtenocyghdalidly he hydr ogen,
hal o, al koxy or hydroxy. In certain enbodi nents of V
ma:emalﬁfen{mmdbﬂs of forotul 0T, Xlik LO-, R RYprpyIurdode &t and R* are

hyﬂLokg%I)i yR 18 aﬂ'(g)()lfq,)fgr!i?o)%, or halo R*is hydrogen, alkyl, phenyl, pyridyl, methoxy-
methyl, hydroxyethyl, cyanoethyl, thienyl, umdazolyl, hydroxypropyl, methylamino,
hydroxymethyi, trirﬂethylsﬂyl or cyclopropyl, and one of R’ and R® is hydrogen and the
other is alkyl, hydroxyalkyl, aminoalkyl, heterocyclyl or heterocyclylalkyl,

In embodiments of the invention wheren R’ or R® is hydroxyalkyl, preferred hydroxyalkyl
include hydroxyethyl, 2-hydroxypropyl, 3-hydroxy-2-methyl-ethyl, 2-hydroxy-1-
(hydroxymethyl)-ethyl and 3-hydroxypropyl.

In certain embodiments of formula I, X is -O-, R is isopropyl, R? and R* are hydrogen, R?
1s hydrogen alkoxy or halo, R’is hyd:ogen and R7 and R® each mdependently is '
hydrogen or hydroxyalkyl.

In certain embodiments of formula I, Xis -O-, R' is isopropyl, iodo or ethynyl, R*and R*
are hydrogen, 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 hydro gen, and R® is
hydrogen, alkyl, hydroxyalkyl, aminoalkyl, heterocyclyl or heterocyclylalkyl.



In certain enbodi nents of -any of formul as I, Il or

t - may be al koxy or hydroxy. 1n certaln
Wog@k@aﬁg%nts of any of formulas I, Il or 111, PR/FEI6/065524
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be hydrogen, alkyl; optlonaILy7subst|tuted phenyl ,
optional ly substituted pyridinyl, optionally
Irsmtn' ¢embetimehtserfyfbrmudp i X sal0- nysus Bepidpyt éslio or ethynyl, R* and R*

R ¥ RYAOBHY Al R UM & K, ssprozen
arehﬁoﬁ hyéroesn, Gilkyaﬂwdnfxyﬂkymulnamaﬂgy} He@rodytll], orfEtarayychgalkyl.

hydrogen or alio/. In certain enbodi nents of any of

tx{ Qi éﬁbc}'dﬁl% g)f‘f(')ﬁn%utﬁ? XRY ob,glg*t%‘ %oﬁrg)ﬁgt LS Fc?lb()l{)n;yl, R?and R*

n certaln e s of an
arg hlydroRsn, Rayis hplrhedne a&awlhyée:twcdnelmid &ﬁmwmgbnnw is hydrogen,

afRI ILTH e o taﬁégg%%y Sk MhindaiDf AEQ) &’c'yclylpc}érh%%e?-'f)gylctylajkyt.
fornul as I or I, RS may be hydrogen

t hyl,
Inggepfgin, engimbwntsmf étmptula e thy,rR] e hypropmlle aimmR%alyelhydrogen, R’

5 h '
R P e K Mo N SR oo
thien-3-yl, 1- nethyllmdazol 5y| trlne yIS|IyI or
In@yttmmfﬁmdunenw@f fgomloR3s9PcTR EreopepgcBS 2l R* 2t hydrogen, R’

is hiRo &6 5] l@qpﬂ tkh%fhﬁ?%lﬁ? fﬂffﬂg k dh%gr gen b1 hﬂfrbﬁyalkyl.

I soprop |odo
hydr ogen. "I'n certaln enbodi pent s of any of fornul as
Iny emhqdﬂaﬁntrs pf thegn vengiop sdisre By Pt Ry is dpdrogyalisiiprafprred Rydroxyalkyl

mé‘fgf? B By B DY OB ek Do 1
(hiye OPiymgthYquthylrandu%hyck@mpwl i odo, or ethynyl, R7
and R8 are hydrogen, R3 is hydrogen, al koxy or

In ré)frﬁfo@]ﬁient@ Bflthlgﬁn te?mBM %1&9@1?7 8¢ R%h@%toclyélflr ?ﬁl'fééf’édirheterocyclyl in-

nbodi nents of é f or mul as ,
Child:?dstrémdropxrwé an PII@fIﬁMI In ¢orgingmhatlimentsdha bgefosyclyl may

beltyd 14t 18 Qe dih S1- BEA Rb HM%% ition wi
zlilg,aﬁ{/b %( al I%%%y or ﬁ%g)ﬁloxyﬂr g Y@Mposmon with
mﬁym%gléwlyl, yier eeatlai n enbodi ments of the | nventi on,
t he subj ect conmpounds are nore specifically of

InfeRBdiAed tYof the invention where R or R® is heterocyclylalkyl, preferred hetero-
cyclylalkyl include morpholinylalkyl, piperidinylalkyl and piperazinylalkyl. In certain
embodiments the heterocyclylalkyl may be morpholin-4-yl-ethyl, or piperidin- I-yl-ethyl.

In embodinients 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-y1 and 1-methyl-imidazol-2-yl.

In certain embodiments of theinvention, the subject compounds are more'speciﬁcally of

formula II;



wherein R3, R5, R7 and R8 are as defined herein. In

Woz@dfu%s% enbodi nents of fornmula IV, R7 and Rgreﬁ'l%&m%mﬁssz:i
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rogen. 15 I'n certain enbodi nents of fornu
one of Ie and R8 is hydrogen-&%d the other is alkyl,

hydroxyal kyl or haloallcyl. In certain enbodi ments of
formula IV, one of 127 and R8 igrhydrogen and the

ot her is hydrogen, al kyl ,

cycl oal I cyl al l cyl, F oxyal ky; or

al koxyal kyl . di ments of formula

IV, R3 may be hé. a7 al ky s, halo, 20
hal oal kyl , al koXy, h'droxy, haNoal Ko Y,

al kyl sul fonyl, cyano =C-Ir. In certain

enbodi nents of fornulg IV R3 may be hydrogen, hal o,

al koxy, hal oal koxy, droxy, al kyl sul fonyl, or

-c=c-le. WD 2007/ 025899PCT/ EP2006/ 065524 - 22 - In (Ih);
certain enbodi nents of forrmula 1V, R3 may be

h 7 al,k@xy: hal.oal koxy; al kyl sul fonyl; or

Wﬂ‘gy}' ggsil lﬁnic’ceg fiﬁ?é’ﬁ%%scffeﬁﬁﬁ‘% Ee’rﬁ ‘formula |V, R3 may

be hydrogen, hal o, al koxy, . hal oal koxy or hydroxy. 5
Inlderta@rdnebodiraaite of aetdr of §frnfui Tod H, X4 -CR3rr@¥he More preferably X
. hydrogen, hal o, al koxy or hydroxy. In certain

enbodi nents of forrmula |V, R3 may be hydrogen, al koxy"

or hydroxy. In certain enbodinents of formula IV, R3
Inrrestaineenedddintynte of foydudxl, R 8 isoprapyl, iodendrcadhyryvht Preférably R’ is
ISgormila IV, RS may be hydrogen, alkyl; optionally

§)83¥1tuted phenyl, optionally substituted pyridi nyl,

optionally substi t ut ed thi enyl, optionally substi-.

Intoeitaini edetwalinén ts b fbrovayall kB is hadtogany alkioxy, hydrixyoer kalo.,

-cyanoal Il cyl, alkylsilyl or cycloalkyl. In certain

5 R -
in SO R Hes PO MR DA AU BhPRT Byl ethony
m@hyhyyﬁrogmmﬁ,rcymdﬂyﬂ thienyl, imidazolyl, hydroxypropyl, methylammo
hydroxymethyl; trimethylsilyl or cyclopropyl. PreferablyR is hydrogen.

In certain embodiments of formula I, R” and R® each independently is hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, heterocyclyl or heterocyclylalkyl.

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

In certain embodiments of formula II, X is -O-, R' is isopropyl, todo 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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~I'n certain enbodiments of fornula D/, RS may be
wo?ﬁ‘?g%gﬁgyl sel ected frompyridinyl, 15 pyri mi r%yla!bw?mﬁsu

, furanyl, imdazolyl, pyrazolyl and rﬁﬁ’

In certain enbodi nents of forn®-a IV, R5 may be

hydrogen, nethyl, ethyl, propyl, Iphenyl ,

Inveertan prmbodigentopyfiforimladl, )W is -OyrR d$ isefrophl, iodo or ethynyl, R’ is
hRNFolofh Ay o T, 7 [LOXYPRHODY!

’ 3%‘%?@%%%@%“%?%9?%&- MR iy KSR grogen, ay,
hy@ioayaligylyaminoalk plehétgiocyildar dleteBoaytlylafieyt.met hyl si |yl or

cyclopropyl. 20 In certain enbodinents of fornmula IV,
1B 1A EmBYERRARILADIn T o,  AYE 3050 X8 3
gxrdr oxy. In cer%trbaisn e (yc’hs{nlmlg ?s’q%?p?%@]ﬁgﬁaféld&orfﬁmﬁﬁ .
hxheems alkoay pykirlogéris hrBogen, I dy lnglergenadnR § isdrydrogen, alkyl,

h 1 and i : _ In certain
B B0y P e TS ML o el o
al koxy or hydroxy, R5 i-s 25 hydrqgen, one o;_ | e and s
Irrgeriadn eppedigents of flermide DpXHerO1. R mnjiserogpyl. Bris alkoxy or halo, R’ is
h QX YRk i¥kirodeR ' (ﬁ.lgg ' Aftormula IV,
|és hydsr ogeong,e hﬁaﬁ)l,&qgﬁ{ox ag?flﬁ%ﬁxxy, ‘R5 is

hydrogen, |e is hydrogen, and R8.is hydrogen or
I’h‘gﬁﬂ‘iaﬂk%\’w.eﬂfs\@f%wﬁ? 1R3,CTLE e Epmems%%aalkoxm halo, R’ is
hydRos, RBi$h @HRAl! BENRSisBlyd LY} Rydr¥xydi@ai s hydrogen,

, al%‘%l al Ilcogy or hydr ol>§yfy F({%E?g E;Jr}éﬁéag% R8 is

hydrogen, and R7 is hydrogen or hydroxyal kyl. In ]
Iﬂc‘éf&a%i snkotdimantyoh the igyentior. thesshieriiempavads atsireere specifically of
foe@pognds are nore specifically of formula V: (V);

wherein R3 and R5 are as defined herein In certain

enbodi nents of formula V, R3 maybe hydrogen, alkyl,

al kenyl , hal o, hal oalKyl, al koxgr” hydr oxy,
hal oal koxy, allcyl sullf ony}ly, cyano or -C=C Ra. I n
r

certain enbodi nent g 6 R3 may be
hydr ogen, hal o, all hal zy, 10 hydroxy,
al kyl sul f onyl 3 Qe - Ra. N/ NHR® :
5
R | (I

wherein R', R?, R’, R” and R® are as defined herein.

In certain embodiments of any of formulas I, I or III, 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, II or IIL, R” and R® are hydrogen.

In certain embodiments of any of formulas I, Il or III, 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 I11, one of R” and R® is hydrogen and

the other is hydrogen or hydroxyalkyl.,
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IhceHaneMdemMs of meﬂa\AF%rmybe

- hydr ogen; hal o; al koxy; hal oal koxy; al kyl sul fonyl ;. aor
- Wo ﬁ%’a’PZﬁ%ﬁ? PCﬁ%ﬂP /065524

In certain enbodi nents of fornula V,
~--pbe hydrogen, hal o, al koxy, hakoal koxy or hydroxy. 15
In certain enbodiments of fornmula V, R3 may be
Irhgetiteogenbodiadeots aflakpxf/foomutug drbry IILImeod R aitdR® is hydrogen and

enbodi.nents of fornula.V ' dr.ogen, , al kax
R By o, ok P TR, PP AR PGB or
- alkeyyalkgl.al koxy or hydroxy. In certain enbodi nents of
formula V, R5 may be hydrogen, alkyl; optionally

it h I ' I tydat i.di ,
A5 BNy ST o SR By e,
halottedbalkyhiafiaze) hytdrotyy Haloalkatyk yikylsalidmos yeahybdr, -C=C-R*.

am noal | cyl, cyanoal kyl, alkylsilyl or cycloalkyl. 1In

R e RIS T
haledlk@diyDh /irbog agBuFo®fl, droCmd-R*V, R5 may be hydrogen

or methyl. In certain enbodinents of fornmula V, R5
ted f

I T IS ADY o PURAHY  Phibe BT be giragsni s alkoxys

haasudkgayt ARYIyd IfonkT) o€ Byd@icn enbodi nents of forrmula V, R5
may be hydrogen, nethyl, ethyl, propyl, phenyl, 5

met hoxymet hyl .. pyri din- 2- ri di ns33- vl _ ,
oSS s B i ofJo Bkl L O fL B Saie pyrosen. halo, alkony
hdyadleaeyyoirdpttoxly, net hyl ami nonet hyl , 2-cyanoet hyl , :

thien-3-yl, Inmethylimdazol-5-yl, trinmethylsilyl or

I apy,: . | tain. [ f f la V., 123 :
in R nen R o 8 B Crpiecy T Safth R b g ko
orgtitody. 10 In certain enmbodi ments of the invention,

t he subj ect conpounds are nore specifically of

| Infégrtt%Ii‘II e%*ibvoId:imeRl?ts Nf'ﬁi? y of formulas I, IT or ITL, R? may be hydrogen, alkoxy or
hydroxy. ' ' '

In certain embodiments of any of formulas I, II or I11, R? may be alkoxy or hydroxy.

In certain embodiments of any of formulas I, IT or I1I, R’ may be hydrogen, alkyl;
optionally substituted phenyl, optionally substituted pyridinyl, optionally substituted
thienyl, Optioh ally substituted imidazolyl, hydroxya]kyl; alkoxyalkyl, aminoa]kyi, cyano-
alkyl, alkylsilyl or cycloalkyl.

In certain embodiments of any of formulas I, II or III, R’ may be hydrogen or alkyl.
In certain embodiments of any of formulas I, II or HI, 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, 11 or I11, R’ may I)e hydrogen, methyl, ethyl,
propyl, phenyl, methoxymethyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 2—hydrdxyethy1,
3-hy&roxypropyl, hydroxymenthyl, meth ylaminomethyl, 2-cyanoethyl, thien-3-vl, 1-
methylimidazol-5-yl1, trimethylsilyl or cyclopropyl.



Il R5(M); vvher-ei n RO is hydfogen or al k_yll, land X

BRa- R7 and R8 are as defined herein. In E]F'?ﬁl- r
WO%@HQC %f the invention, there are provided corré%%ﬁ%%“ssu

of the fornulavil: 15 NNW (VI2l} or pharnaceutically
acceptabl e salts thereof, wherein X ils -CH2-; -0-;
By embodimen Rofanyieé fogimg las\kdI or ITL, R is isopropyl, iodo, or ethynyl

I &
anPR7 89! EER006/ 065524 - 25 - nis fromO to 2
ang éﬁg??sgﬁgg%(j’gﬁ or al kyl;

In certain embodjménts of any of formulas I, II or HI, R'is isopropyl, iodo, or ethynyl, R’
and R® are hydrogen, and R’ is hydrogen, alkoxy or hydroxy.

5 In certain embodiments of any of formulas I, IT or 1T, R is isopropyl, iodo, or ethynyl, R’

and R® are hydrogen, R’ is hydrogen, alkoxy or hydroxy, and R’ is hydrogen or methyl.

In certain embodiments of any of formulas I, Il or IT, R is 1sopropyl, iodo, or ethynyl,
one of R’ and R® is hydrogen and the other is hydrogen or hydroxyalkyl, R” is hydrogen,
alkoxy or hydroxy, and R is hydrogen.

10 In certain embodiments of the mvention, the sﬁbject compounds are more specifically of -

formula I'V:
H.C CH
° ® NHR’
O I XN
P
R® N NHR®
Rs (IV)

wherein R?, R?, R” and R® are as defined herein.
In certain embodiments of formula IV, R’ and R® are hydrogen.

15 In certain embodiments of formula IV, one of R’ and R® 13 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,
20 haloalkyl, alkoxy, hydroxy, haloalkoxy, alkylsulfonyl, cyano or -C=C-R®,

Tn certain embodiments of formula IV, R’ mayrbe hydrogen, halo, alkoxy, haloalkoxy,
hydroxy, alkylsulfonyl, or -C=C-R®.
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Dis an optional oxygen; R2, R3 , R4 and Rm each

- ently is hydrogen; alkyl; alkenyl; amn .
Woﬁéﬁj’m%%?n do; 5 hal oal kyl; al koxy; hydroxy; PCIER2006/065524

hal oal koxy; nitro; am no; hydaaxyalkyl; al koxyal kyl ;

hydr oxyal koxy; al kynyl al koxy; al kyl sul fonyl ;
Iraﬁfyt@utmbmjimentﬁwfrf@rmw}w R aﬁbohy@rbgenhhﬂerﬂkw yhlbalkoxy

_ aryl oxy; heteroaryl oxy;
amﬁﬁﬁ%91dxy¥kﬁlg roaralkyloxy, optionally substituted
phenoxy; - (CH2) . (Z),,,-(CI»-It
In ¢emiam) ¢mb<QCEl)nenSG>ZfQINR6)1 VAR mwnbw bydnog:@nhdnmlhopgahhoaﬂcoxy or
hﬁﬂggpendently is Oor 1,-Zis 0 or NRe, W is
rogen; al kyl; aryl; aralkyl; heteroaryl;
heteroaralkyl h droxyalkyl al koxyal kyl ;
Rﬂﬂ@?ﬂS®anﬁﬁﬂﬂmSwfﬁﬂﬂaﬂaﬁ%dkk@hbemeQQMKhﬂp,amnxyorhyhoxy
al kyl silyl, cycloal kyl, cycl oal kyl al kyl ;
I .
TELRLAGHELien 304 ﬁaﬁ*‘%@?yﬁ AP T o o
or al koxyal kyl, and each Re is |ndependently hydr ogen

Inertameapbodimenss ok farnraa Pde e bailkdxyion & ydiosss t o

whi ch they are attached may forma five or

InSdeXaifBmey dadl o s B9 f&rﬁﬁﬂa P@tRSQﬂ%} C?dﬁ?éeﬁ dzﬂ%'}%}%d?lrall& Yhbstituted

het eroatons selected fromO

PhEDHb ag%wa“é{ |Sk‘§ﬁt1t"tﬁ<é pyridial. GBPR%H)’ sabstisered griemylientipnally substi-
tu8AdmRd 081, RS nQ]T(B tdn¥in balky1)
cl oal kyl yc? kBT R i inbAl %ﬁ%a%oa@%%(ﬂfm
Cﬂ%é yalky al koxyal kyl ; aIkyIsquonyI
al kyl sul fonyl al kyl ; aninocarbonyloxyalkyl

Inhydienaaidaaems of vkt RO ﬁ@ﬂyaiﬁgeﬁ%mﬁkyi al kyl ;

aryl ; aralkyl arylsulfonyl het eroaryl ;

heteroa al k et eroar sulfonyl heterocyclyl or
InSSHEh SPERYRTST &P KPr o AR R S

- forrmula VII, Dis absent. In certain enbodi nents of
In fcerﬁaﬁlllcmb\dﬁimerﬂt28f foﬁﬁumml/ RG n@dya)emeﬁ&&ﬁﬁrselebt@d Ik ﬁgﬂdmyl

enb nts rmul.a -
eeé*Yh%H?%ﬁewmﬂ@ yl, PM@Y@PQ @Woly} hydr oxy, Rm

|s |odo al koxy, al kyl sul fonyl, or -0=-C-Ra, and It.7
In mm&mmlﬁ@lmyﬂm@m I\P&é&ﬁyaiahydaé gels m&hyl BthS L ?Popyl

PR S Rumetns paes a EVHePe ahasrtnchyl  Tfropghs. -

hyﬂmxypt}o@yb/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 hydro gen 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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VD 20071025899PCT/ EP2006/ 065524 - 26 - vvheréi n R3,
U RO and Rl are as defi.ned. herein. e
wo g}%"gg%?r%nts of either of formula VIl of VI I SE%@&&&/OG::M
or CHr. Mre preferably Xis -B3: 5 In certain

embodi nents of formula | X the subject conpounds are
Imnmﬂmmnm&nd@mamkﬁﬁnﬁnﬂmﬁvﬁbnnm%hogm.hﬁbiykmh@naﬂkdmLR.m

cer%al n g%ﬁ’algj g{r%%rlg Af“n&%ﬁﬁ#xg}aﬁ}vh Vi II and

I X, R7 and-R8 may both be 10 hydrogen. In certaln
Ineqehia i eretradimets off $hedfivéngiomuthesu et comipomndsareimgregpesifically of
:mg% ./ and R8 may is hydrogen and the other is

E hydr oxyal kyl or hal oal kyl . In certain
enbodlnents of any of formulas VII, VIII and I X, R3

and R each indep sy may be hydrogen al kyl ,

al kenyl , hal o, hal oa kyI al hydr oxy, 15

hal oal koxy, al kyl sukkg or In certain

enbodi nents of any or laibgll VIIl and I X, R3

and Rl each independest |y dr ogen, hal o,

al koxy, hanaIH%xy, ydroxy,rﬁlk ul fonyl, or

R (V);
whereiﬂ 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 TV, R’ may be hydrogen, halo, alkoxy, haloalkoxy,
hydroxy, alkylsulfonyl, or -C=C-R".

In certain embodiments of formula V, R* maybe hydro gen; halo; alkoxy; haloalkoxy;
alkylsulfonyl; or hydroxy.

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

Ini 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, aminoa}kjfl, cyanoalkyl, atkylsilyl or
cycldalkyl.

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



WD 2007/ 025899PCT/ EP2006/ 065524 - 27 - In certain
g dygnts of any of fornulas VII, VIl and

WO 593%%%” each i ndependently may be hal o; al koxy IJC§"[EII§§06/06S:324
hal oal koxy; al kyl sul fonyl; hy&#exy or -C—--EC-Ra. In
certain enbodi nents of any_of formulas VII, VIII and
In sertappemhgdipentyefifogena VAR maydiebodyozen ar owtibdxy or
hydroxy, and RH nmay be hal o, al kylsulfonyl, or 5 In

h?@ér{aﬁi &nﬁ@&lﬁf@nf@fﬁf@nﬂlﬁlaaﬁks Bfa fb%rh@gr@a'}R?d\éﬁecte&/ ol gﬁ‘?dmyl pyri-

iﬁ be al kox hyd rox be i1 od
Haﬁlvayl tuen rfylranybrlrm%é@mayramy Iaril"ﬁ’ljdnbodl nments of

any of formulas VII, VIIlI and I X, R3 is al koxy or
IhyaiXdmbdditeh & dfqgﬁnuﬁ'\/kkﬁ Sy iR MYl rogt, m&ﬁ}rﬂathyl BRFy1, phenyl,

R7 and R8 are hydrogen. In another aspect
5 meHsmrtl paHiBodas Poridina evFidinat) élasfdéoweﬁvi ded:
hﬂcﬁox@?gpﬂ%;fﬁ?@iﬁ?&ﬁﬂl' ;%@hh;hﬁﬁ&ﬁ@&@@zecy%ﬁ&étﬁ 1L i el‘éﬁl&} 1-
meth yiprdazgl- @ﬁ’lzﬂﬁ}?&l}ﬁ@lﬂ%fwy@i)% or alkyl; Dis an
optional oxygen; 15 Rl is al kyl; al kenyl; cycloalkyl;
hﬁé@ﬂaﬁﬂéﬂf&f&ﬂnenﬁﬂif%mhﬁb Qfakkiﬂhydﬁf eﬁYeﬂE&&S&ﬁ‘lhlﬁﬂoxy, dif is
al kyl ; al enyl, am no; hal oal
REBOT MG AFoxy haloalkoxy, nltro ani-no;
hydroxyalkyl al koxyal kyl ; hydr oxyal koxy,
10 In&ieﬂﬂl)@nﬂid@ﬁ)ﬁnts@flﬂyé iﬁ%rftﬁﬁy{:ﬁc sabjekeddnk sonnlds afelAd specifically of

P l yf;eteroaryl het erocycl y1; heterocyclyl al koxy;
ngé ; heteroaryl oxy; aral kyl oxy; heteroaral kyl oxy;

optional ly substituted phenoxy;

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

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

15 (VIT)

or pharmaceutically acceptable salts thereof,

wherein
X 18 —CHj-; -0-; -8(0O),-; or -NR"- wherein
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20Ra: - (OH2) m (2)n- (Q0) - Rb:

WOPE‘?@%%%;(Z) n-S02- (NR') . -Rb, wherein m and nﬁgﬁﬁ? -

ntly is 0O or 1, Zis 0 or NR,
hydr ogen; al kyl; aryl; aral kyl25-het eroaryl ;
het er oar al kyl ; hydroxyal kyl ; al koxyal kyl ;
al kyisdranf BhyRahdyl ; ami noal kyl ; cyanoal kyl ;

al kyl. C J kyl, 25cycl oal kyl aki | ;
hetﬁekr%}é@f})%n élr het erocycl yl al kyl; Rb i s hydrogen,

[l kyhn Omxdmbﬂyygeat koxy, ami no, hydr oxyal kyl or

Ry R B ol BRG 0 BB LS ke DA Bl S i

‘ andlaR@ﬂtyhgﬂstolxg;rhydwchty hddeaihd;xy;rmtroq awtinh @ rhydiwya]hylealkoxyalkyl,

at ¢ |ve o ing.th
opt %ong(g?y | nc ﬂ’eatr%%ﬂné%f asf'gﬁ %@ﬁg’ﬁtemaryl;
fr dwtemocyayhmdtewcycb%lkc&y;drﬂoxy }mterdsmyllbmycwalhﬁab(ﬁ l e
an 3 e |nde dr ogen
oy BRr gL PR A I e B TS YRy 2)e-(COIRY
hyg(@mla#d@n S@IZKNWH.LR‘C%cm@ib ky Isul fo{‘{' 3
0 ocar bonyl oxyal ky
hydﬁla& B&F l%frlwi‘ﬂlpglly’ﬁ;/}](ﬂrglxyal | cyl oxycar bonyl al kyl
ar;?hs (B(BréNRS{l aryl sul fonyl het er oaryl ;
he | al | r Isulf ocycl yl ;
@ﬁs}r Pla/lj Ry ﬁﬂq%te%aﬁ%ﬁ B
;omm}w afnqylﬁlm?ml hﬂumm-l | Ia{@mt h1§1 @;lfcloajkyl
or eis e ro |o o, ethynyl or
cy &Y %a?]%‘ﬂ‘yl que‘E’QY‘{?érﬂ’dé% ’ Tof forrrul)/ayx X
| sw’ﬁkhﬁtogeﬁtmk 1,h d}oﬁ Iatkalxg a@{ﬁ@myaﬁmyﬁlkgfoﬁﬂEdeﬁyP(md
| sul fonyl or -Ca-C Ra.

R
ceIF’i:‘c’“Q: I%W%mw%ﬁtgﬁm%s%%%yx le and R8 are

o B Hn@g€ o gekBer! witle B adbrhs BYRvRRH] IR Hr & a@:ichfe@ lférrea five or six-

the conp edunds may be of fornula Xl: g
mem ring that optlonally includes one or two heteroa otfis selected from O, S

and N;

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

~ ‘R"and R® each independently is h.ydrogcn;- alkyl; cycloalkyl; cycIBa]kylalkyl; haloalkyl;

30

haloalkoxy; hydroxyalky; alkoxyalkyl; alkylsulfonyl; alkylsulfonylalkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl; hydroxya]kylokycarbonylalkyl; aryl;
aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl.

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

In certain embodiments of formula VII, Xis -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 X is -O- in such embodiments,

In certain embodiments of formula VII, the subject compounds are more specifically of
the formula VIII:
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15

wherei n: R Té'ethyl; I sopropyl; iodo; ethynyl or

WO&V&I L;;%prl RH i's iodo; alkoxy; alkylsulfony. a. &8}65524

ydrogen or alkyl; and R2 and R8 are as
hereln In certain enbodlnentg of formula X, 123 i's
i sopropyl. In certain enbodi nents of fornula X, RH
is iodo or -C =-C-RaRlIn certain enbodi nents of
formula XI, Ie and R8 are hydrogen. WO
2007/ 025899PCT/ EP200¢}] 065524 -r 29 - In certain
enmbodi ments of formul'a X, the swm®hounds nmay be of
formula XiI: NH R8 (XII), whegein R2, R8 and R11 are
as defined herein. Mheke an R2, R3, Rd, R5,
R6, le, R8, RO, RI1(Q Rb, Rd, Rd, Rd Rf
or Rgis 5 alkylse “ai ns Fr’ kpermoi ety, such
aLkyl is preferably ljower alky i.e. Cl-Coal kyl, and
nore preferably Cl- C&iﬁyl The invention al so (VIID)
provi des nethods for treating a disease nediated by a
P2X3 recgp%or ant agoni st, _a P2X2/3 receptor
wherelgon RS(R®, Brangok 1y are asalefinedibercidonypr i si ng
adm nistering to a subject in need thereof an
RG] dGo ARNR b efthé& JFPRRAHAYTOSS \ﬁm/qu -HOEMEtRS. More prefer-
10 through (VI'T1). The disease may be genitorurinary
abdy ¥da<é--or urinary tract disease. In ot her instances
t he dlsease may be a di sease is associated with pain
InlBtalil SRBSHmEARSE fSthRARPR tHBYRGoct ESHPEREH S &HRBE specifically of
capaci t frequenct mcturition; urge incontinence;
t@%%%m¥¥cont|nence bl adder hyperreact|V|ty beni gn
prostatic hypertrophy prostatitis; detrusor
hyperreflexia; urinargs frequency;, nocturia; urinary
urgency; overactive bl adder;

10
R | | (IX)
wherein R?, R”, R®, R? and R are as defined herein.

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

In certain embodiments of any of formulas VIL, VII and IX, one of R’ and R® may i1s
hydrogen and the other is alkyl, hydroxyalkyl or haloalkyl.

In certain embodiments.of any of formulas VIL,-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, VIIT and IX, R’ and R" each
independently may be hydrogen, halo, alkoxy, haloalkoxy, hydroxy, alkylsulfonyl, or -
C=C-R“
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15 peIV|c hypersen3|t|V|ty, urethritis;

WO ﬁ{o%iﬁg.j tits,; pelvic pain syndronme; prostat ?61‘)?5?5\)06/065524
cystitis; or idiophatic bladder hypersensitivity. The

di sease associated with pain- %y be: infl ammat ory
pa| n; surgical pain; vi scera&mal n, dental paiR;
s ERbamens phanefferaplas Xih Vil apd H&% and Bupack;
518 LE+@.
mne%“%%‘?ya@ﬁy R e e e

cystitis; cancer pain; viral Wﬁar asitic or bacterial
Inmrwe@&qd@ﬁentﬁeém qféaﬁﬁvla& M gnd &K, %anﬁv be hydrogen, halo,

BPHAR S R I i S oo

ear such oni c

obstructlve pul nonary di sorder Q/iﬂé thma or
Inisegaorrssediments pf anypddermilas ¥8k Vi Ang @)R dn%sob%koxy or

Ror [ gﬁﬁﬁ:{ drored kBS), I nflanmatory
h@@@ﬁ’ seaillé E‘B | argl colic and other biliary
di sorders, renal colic, diarrhea-dom nant, | BS, pain 0
Inzseaivieattediménth ofan yiffommelao NI, ViDapd D%/RI25889R0r hydroxy, R

i TEARISIRRTD3E =%, FARE Gk 1 MRS ! OrOTT”

5- (5- Et hyny1- 2-i sopr opyl - 4- met hoxy- phenoxy) - pyri mi di n
Inendthér aghectfmiee i ¥ trnlZBnwE@ s of the formula (X) are provided:
5-(2-1sopropyl - 4- net hoxy- 5- phenyl et hynyl - phenoxy) -
pyri mi di ne-2, 4-di ami ng 195. 1-196. 2C 3 :
5- (2- | sopropyl - 4- met Koxy- 5- pr ofH®- ynyl - phenoxy) - pyri m
13 8.

i1dine- 2,4-di am’ -
/'\NHR

11 i
R b X

»

or pharmaceutically acceptable salts thereof,

‘wherein: 7

X  is —CHj-;-0-; -8(0),- or -NR"-, wherein n is from 0 to 2 and R® ishydrogen or alkyl;

D  isan optional oxygen;r ‘

R' is alkyl; alkenyl; cycioalkyl; cycloalkenyl; halo; haloalkyl; or hydroxyalkyl; -

R'" is alkyl; alkenyl; amino; halo; amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro;
amino; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy; aryioxy;
heteroaryloxy; aralkyloxy; heteroaralkyloxy; optionally substituted phenoxy; -C=C-
R%; <(CHa)u-(Z)5-(CO)-R’; -(CH2) m=(Z)a-S0>-(NR%),-R’, wherein
m and n each independentlyis O or 1,

Z is O or NR",

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

R® is hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxya]kyl or alkoxyalkyl, and
each R%is mdependently hydrogen or alkyl;



4

Wogm,(,}@z%;]ynyl 4- fI uor o- 2-i sopropyl - phenoxy) p%‘ﬂﬂf%d%ﬁ)ﬁssu
,4-""di ami ne 287 5 5[ 2- Isopro y1-4- et

oXy- 5- ( 3- met hoxy- prop- 1- ynyl) henoxy] -

¥ Igj 4-di am ne 174-17

ok} (@ra otﬁggs‘?lw’& b the 2oy t%WbWﬁ%WrﬁIQasw@Pﬁw|for@héﬁw or $ix-
Y) mddyberéd ﬁh@ﬁra@ oﬂfwﬁ]@'ﬁdﬁﬁdé%%e%@% Reteroatoms selected from O, S
5-(2- | sopropyl - 4- haet hoxy- 5- pyri di n- 3-yl et hynyl - pheno
xy)@dﬁ&trl m di ne- 2, 4-di am ne 210-211C 8

R‘—’M@—;{u&, 4rdPihi H?dig'ﬂﬁﬂ“ m di n- 5-yl oxy) - 4- |sopropyl 2- met
? ut-3-yn- 1-ol_ 187-189C 9 5-

5 d{ Q%E%%‘?P%leaw istdreges: gikpkgyrloaliyk sml@aélyﬁaﬂzylm@ﬂﬂcyl
oxnaloﬂﬂtssayf IhlydroR§Alk y;ARORGAIS! ATk ARyl 2k Asd Bonylalkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl; aryi;
aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl.

10 In certain embodi;nents of formula X, D is absent
In certain emi)adiments of formula X, R' is ethyl, isopropyl, iodo, ethynyl or cyclopropyl.
In certain embodimentg of formula X, Xis-O- or -CH»-.
In certain embodiments of formula X, R'' is iodo, alkoxy, alkylsulfonyl or ;Cé-C—Ra.
In certain embodiments of formula X, R’ ar;d i{S are hydrogen.

15 In certain embodiments of formula X, the compounds may be of formula XI:

11
R | (XT)

wherein:
R' isethyl; isopropyl; iodo; ethynyl; or cyclopropyl;
R" isiodo; alkoxy; alkylsulfonyl; or -C=C-R

20 R® ishydrogen 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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5-( 2- Isopropyl 4- met hoxy- 5- pent - 1- ynyl - phenoxy) - pyri m

' . 4-di am ne 182-183C 11 _ e
Near | PETRRNSeSs

ropyl - 4- met hoxy- 5- pyri di n- 4-yl et hyny
- pyrimdiné-2, 4-di am ne 22798-228.3C 12
5 (2 | sopr opyl - 4- met hoxy- 5- thlophen 3-yl et'hynyl - pheno
I%(gﬂ}mﬂwngqﬁlmen@ of foymdy oppEURdOTEY QGZOfLé’HS‘Hla XII:
[ 2- 1 sopropyl - 4- et hoxy- 5- ( 3- met hyl - 3Hi m dazol -
yl et hynyl) - phenoxy]}ggrlntﬁ4ne 2, 4-di am ne
204. 1-205. 1C 14 NHR’
515- (2, 4-Di am no- pyti m di n- 5~ ylox ) -4-isopropyl-2-net
hoxy- phenyfl-pgn@’ M3 “IFRC 15
- 5- (4- FMor o- 2- i sopr opy qr op- }ynyl phenoxy) - pyri md
ine-2,4- diamne 301 36 ~ NHR®
5{ 2- Isopropyl 4- met hoxy 5 (3- netﬁ§lan1no prop-1-ynyl)
- phenoxy] -pyri m di ne- 2R4- di ani ne (XID)

wherein R7, R® and R!! are as defined herein.

Where any of R', R, %, R, R, R, R/, R®, R”, R, R", R”, R*, R", R, R, R° R or Rf is
alkyl or contains an alkyl moiety, such alkyl is preferably lower alkyl, i.e. C,-Cgalkyl, and
more preferably Ci—C4él]l_<yl.

“The inventjon also provides methods for treating a disease mediated by a PZXg receptor

antagonist, a P2Xy/; receptor antagonist, or both, the method comprising administering
to a subject in need thereof an effective amount of a compound of any of formulas (I)‘
throu gh {VIH). ‘The disease may be genitorurinary disease or urinary tract disease. In
other instances the disease may be a disease is associated with pain, The urinary tract
disease may be: reduced bladder capacity; frequenct micturition; urge incontinence;
stress incontinence; bladder hypefreactivity; benign prostatic hypertrophy; prostatitis;
detrusor hyperreflexia; urinary frequency; nocturia; urinary urgency; overactive bladder;'
pelvic hypersensitivity; urethritis; prostatitits,; pelvic pain syndrome; prostatodynia;
cystitis; or idiophatic bladder hypersensitivity. 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; mterstitial cystitis; cancer pain; viral, parasitic or bacterial
infection; post-traumatic injury; or pain associated with irritable bowel syndrome. The
diSeas_e niay be a respiratory disorder, such as chronic obstructive pulmonary disorder
(COPD), asthma, or bronchospasm, or a gastrointestinal (GI) diéorder such as Irritable
Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic and other ﬂ

bihary 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.



143- 145C 17
315-(2, 4- Di am no- pyri m di n-5-yl oxy) - 4-i sopr opyl - 2- net
woheomo2sR27- 229C WO 20071025899PCT/ EP2006/ 065 P24 /Er20ik/065524

phenyl kpr op-2-yn-1-ol 18

5- (2- 1 sopr opyl - 4- et hoxy- 5- t F P48t hyl si | anyl et hynyl - ph
) - pyrimdine-2,4-diam ne 202. 1-203. 3C 19
WQ{N opr opyl et hyny1- 2-i sopropyl - 4- net hoxy- phenoxy
)- _pyrimdine-2,4-di anm ne 225.5-226.8C 20
#4- (| NatpeiAamtomonBYri mi di n- 5-yl oxy) - 2- et hyny1- 5-i sopMd¥M+H
R TR popyT Emethoxy phenoxy)-pyrimidine 24~ | T70.0-T73.6°C
diamine
2 5-(2-Isopropyl-4-methoxy-5-phenylethynyl-phenoxy)- 195.1-196.2°C
pyrimidine-2.4-diamine
3 5-(2-Isopropyl-4-methoxy-5-prop-1-ynyl-phenoxy)-pyrimidine- | 218.0-218.9°C
2,4-diamine
4 5-(5-Ethynyl-4-fluoro-2-isopropyl-phenoxy)-pyrimidine-2,4- 287
diamine
|5 5-[2-Tsopropyl-4-methoxy-5-(3-methoxy-prop-1-ynyl)-phenoxy]- | 174-175°C
pyrimidine-2,4-diamine
6 5-(2-Isopropyl-4-methoxy-5-pyridin-2-ylethynyl- phenoxy)- 222-223°C
pyrimidine-2.4-diamine
7 5-(2-Isopropyl-4-methoxy-5-pyridin-3-ylethynyl-phenoxy)- 210-211°C
pyrimidine-2,4-diamine
8 4-[5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy- 187-189°C
phenyl]-but-3-yn-1-ol
G 5-[5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy- 190-191°C
phenyl]-pent-4-ynenitrile
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-o0l
| 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




21

5- (5- Et hyny1- 2-i sopropyl - phenoxy) - pyri m di ne- 2, 4-

WO 2og/02509 151C 22
5[ 5-Et hyny1l-4-(3-fl uoro- benzyg?xy) 2-isopropyl -ph

di am

PCT/EP2006/063524

enox

yp 'p_)yrl m di ne- 24-di am ne 161 163. OE: 23 s
D A YT AN
18- ( 3-(Btlhgpropylet-merhycbeyd-triah.érb ylgd plytettopoy)- plsroxyl-di ne2(241-203.3°C
5 gy@mﬁp ?é%dl'ilmin ‘et hoxy- phenoxy) - pyri m di ne- 2,|4- di
18m EQSZBﬁ:IdI.‘)@opylethynyl 2Z-1sopropyl-4-methoxy-phenoxy)- 225.5-226.8°C
27 %ygﬁlll%i%_gﬁ%gﬁ%eenoxy) -pyri m di ne-2, 4-di am ne {251
20 | 4-(2,4-Diamino-pyrimidin-5-yloxy)-2-ethynyl-5-isopropyl-phenol | 230.1-234.4°C
21 | 5-(5-Ethynyl-2-1sopropyl-phenoxy)-pyrimidine-2,4-diamine 150-151°C
22 | 5-|5-Ethynyl-4-(3-fluoro-benzyloxy)-2-isopropyl-phenoxy]- 161.0-163.0°C
pyrimidine-2,4-diamine
23 | 5-(5-Ethynyl-2-isopropyl-4-methoxy-benzyl)-pyrimidine-2 4- 170.1-171.4°C
diamine
24 5—(2~Ethy1—5—ethynyl—4—methoxy—phcnoxy)—pyrimidine—z,dl— 285
diamine
25 | 5-(2,5-Diethynyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine 281
26 | 5-(2,5-Diethynyl-phenoxy)-pyrimidine-2,4-diamine 251
27 | 5-(5-Ethynyl-2-iodo-phenoxy)-pyrimidine-2.4-diamine 353
28 | 5-(2-Ethynyl-5-iodo-4-methoxy-phenoxy)-pyrimidine-2,4- 383
diamine
29 | 5-(5-lodo-2-isopropyl-3-methoxy-phenoxy)-pyrimidine-2.4- 401
diamine
30 | 2-[4-(2,4-Diamino-pyrimidin-5-yloxy)-2-ethynyl-5-isopropyl- 189.3-191.7
phenoxy]-ethanol
31 | 5-(5-Ethynyl-2-1sopropyl-3-methoxy-phenoxy)-pyrimidine-2,4- 299
diamine
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
1 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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5- (5- Et hyl - 2-i odo- phenoxy) - pyri m di ne- 2, 4-di am ne 353
28

WO 360723800y ny 1- 5- i 0odo- 4- met hoxy- phenoxy) - pyr i medirme2@@4/065524

- diam ne 383 29
5- (5 | odo- 2- |sopropy1 3- net hoxy phenoxy) - pyri m di ne- 2

354 15\(‘("5‘3}11%3(1 Thgb 89¥II Tmehs Xyghefj N* e hyny1- 5- |4s68p
ro )mah@hm%my]-p@bh@m%yna@mldm 224-Eihm1ne

o

din
A%

S R R R O A T
2- ,ﬂyrAmé!n}d) Wlﬁﬂémhﬁ‘%‘ﬂfaﬂ‘rmsopr opy 1- 4- met hoxy- phgnoxy

A Nn\LK | viam naol . ot hhanal 2242 22

3%. | Sl ARSE PRSBYopy PRIV E TR O PRBAGIRY: N 2+ | 2-

pi apyxﬁrﬂldma-ﬂ-ylhEidmylprepgara-anudle 2, 4-di am ne

40 | 5-(4-Chloro-5-ethynyl-2-isopropyl-phenoxy)-pyrimidine-2,4-

diamine

41 | 3-[4-Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)-
pyrimidin-2-ylamino]-propan-1-ol

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

illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally are
either available from commercial suppliers, such as Aldrich Chemical Co., or are
prepared by methods known to those skilled 1n the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthesis;, Wiley & Sons: 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
llustrative 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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410 33

N*2*- (2- D et hyl am no- et hyl ) -5-(5-ethynyl-2-i sopropyl
wo2do7/0nEPhoxy - phenoxy) - pyri m di ne- 2, 4-di am ne PCO/EP4006/065524

214- Am no- 5- (5 et hynyl- 2-i sopr,opy1- 4- met hoxy- phenoxy)
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SCHEME A

In step 1 of Scheme A, phenol a undergoes an O-alkylation by reaction with an
acctonitrile 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 c 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
1odination to yield iodophenoxy diamino pyrimidine f. In step 6 compound f is 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 (T} wherein RL R R RY, R’ and R® are as defined herein.
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SCHEME B

In Step 1 of Scheme B, benzaldehyde i is alkylated with the Grignard reagent derived from
4-chloro-5-iodo-2-methylsulfanyl-pyrimidine j or like iodopyrimidine to provide an
alpha-hydroxy benzyl pyrimidine k. The iodopyrimidine used in this step may be
prepared according to the procedure described by Sakamoto et al., Chem. Pharm. Bull.,
34 1986, 2719. Numerous substituted benzaldehydes a are commercially available or are
readily prepared by techniques well known to those skilled in the art. In many instances,
a "masked aldehyde", such as an imine or oxazoline, may be used used to allow
introduction of desired functionalities to benzaldehyde i, after which the masked
aldehyde is deprotected to provide the free aldehyde group.

In step 2, alpha-hydroxy benzyl pyrimidine k is oxidized to pfovide ketone compound 1.
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 p 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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about one (1) milligram of active ingredient or, more broadly, about (.01 to about one
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trmbbm&&;oromeﬁmhe,rormhplﬂgetﬁt&ﬂuEmemﬂnaxorcmﬂ)omdm:aﬂ)dz er Gther
dm ni sfrati

ol @R P RSl AT e Y BBl p et GERAPRSinin. e
dcs;a of dugy chbe&mamoﬁed)by b negacdwilie. Aashativeshe actlve in gredlcnts

d
BBl 8 R L O G BB e PR m o
suitablle powidbmsh aschen iqerdss] stgch searadcddrivativaagoeidasent in a

. Suitable.li, Jd 25 carrier oL the, - .
BRI Ry GUTRoF Bl AT RA B aANRR A a (s oager carrier will
fofrd PRSIt the nasal cakitl. OTh&pd wddrgoniposition Glayas: preddhoct G @nit dose

Rl SRR Bl e g s erBAte e St ek e Which the powder
mbpbogandisby by thegns ofly ishaler.i ng. The nol ten

hom)geneous m xture is then poured into conveni ent
owed .to 30 c d. to soli

whth SO e St R AR kgt fof Mstained

or\cagtrnnd:d atbaboddstinBlration oPéesativedagretienn ofes exanplmhe
t.ai ni i.n_addition

coftpeind AHE phest R erion 8 B o BT Bl M o B gh s taneous

drag dtlderpddvides Digesadplivepy sydfems aréNEvantageous when sustamed release of
h2007/ 025899PCT/ EP20$%0655t24 The  su +a§
T OB S RETFSIEY Pt MIF AP Egf S?mﬁla‘i% " KralpeRtregmen is

chdﬁﬁ mm{limmﬂs yﬂﬁa@d&ﬂﬂlﬁbﬁﬂ&yﬁislﬁemé treguetticlyaahdhedt@an skin-
e Nna cavl t con nti.ona neans,. e. " t.h a
adh S and Spriit heorgndt Vet ez nlibing! with &
pepéemidteshhiafice, &g, ngk@equ dﬂdleéylﬁa{:‘oﬁldl‘@f)fml 3-ené)h Suktainke Felease

ase of a droppe ett ch ieved b
i3S siisrE e SRR AP RAGILIRS P OplermablEset b5 Soreery or
injett@se t B Bub @etmA0 htﬁﬁﬁnfsfenbi}%ufaﬁé fkicoMpoiind Hlszpﬁfﬂﬂ is6ible

h f h
S e PO e S D S B 2.

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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The conpounds of the invention may be fornul ated for
aerosol admnistration, particularly to the

woragpkssas ory tract and including intranasal PCTI/EP2006/065524

adm ni stration. The 10 conpoga@_mﬁll general ly have a
smal | particle size e.g. of t order of five (5)
< ERER P b B s A LS R AL
cmtamug disegete qumtines sf prepmiatien, such as prckstsd tablets] cpyesules, and
px\%’{l A o %l'otroggllg pule (%éaéﬁﬂé uitit ﬁgsa%ig’ fftm can be a capsule, tablet, cachet,
orloetr gontself, ok itaan meﬂtma@ropnat@mlhmbql dfiany ofrttchaingpackaged form.
di chl orotetrafl uoroethane, or carbon di oxide or other
Obitr St RS, SRR i W CORYRRLAT YoBiib
RemingtomaJhd¥rieponvindolngite bﬁP}wmgel'%d editled &y Martin, Mack Publishing

CAHP% " grb{r}rllv H%r}, %?@tg% ’to I\bﬂ%gur;)"rl\pagl dﬁqag)%s‘ér\}\gﬁ% ﬁ!l?a.rﬁ{ el{tﬁgld
fommnmbmnsi containing A ¢oaup erndoidles plbm usramhmasreldammsé below.

starch, starch derivatives such as

Hxpropyl methyl cel | ul ose and
| pyrrolidine (PVP). The powder carrier will
20 forma gel in the nasal cavity. The powder

Th@f?ﬁi@wmg mnpamwlbemg ieEdaplegarei given ip enapde thosoikiled. g the art to
mBFE Jet %}dﬁ%{cﬁt%?@:ﬁ% ﬁle p?es\%ﬂte ?gﬁgﬁvtnb rﬁw? Should not becon-
sicared ag Isnémdhw:om aﬁtéleomveaﬁon,rm:mr@rely‘mbﬁnﬂ dhbisiratgve and repre-
&$gﬁ hﬁ%é @ns can be prepared with enteric coatings
apte or sustained or controlled rel ease

adm ni stration of the active ingredient. For exanple,
Unless atheraseptnion oll semparatupesdadnding medting printsdie.pMP) are in
dégpcfegl‘!éﬁh@g’d) nittsflé"ﬁ‘lﬁq)%r gB%ﬁfm%Hptqﬂé %%Wwﬁfcﬂ%roduces the

I very aevi ces. Ivery systens

indigoteA pados the disand Busituat mﬂnﬁferne@a@@rﬂafrewﬁéll@eﬁhoﬁgmdhe
cdnthilRFESFY r@%nMcméﬂeQFI 1%5&&6& aigzc qhéﬁ‘eﬂ‘ay%e one or more

treat ment regqi ni1s Crucla

interemedigtos wdiichds ipvatuged it heenixiuge Ei}uéirmagﬁl)dpacbéh ¢ formation
oﬁﬂeﬁﬁméﬁ&ﬂnﬁﬂﬂqﬁég rT‘%h@tjpport The conpound of

i nt erest can also Ined with a 30 penetration
enhancer, e.g., Azone (I -dodecyl nacycl ohept an- 2- one

ﬂ&f@ﬂa‘m@@bbmages vy bouseyl in yad Bxpanplese DGM eieidgromethane/-
méﬂ’lﬁféﬂé aﬂSﬁﬂgLe ang\é Ftﬁyﬁ’&%{ﬁd{ajﬁm deuﬁgﬁls'ﬁsﬁfmgﬁyndme

I nfection ['ant's encapsul ate
ehplacetatea E1QH| ethansiligst gasmbmm@tnyap v;dIMP4: hezameshylphos-

oy A S ol Pt

chéaraperherroic Kids MeTCN: aotaifeild; BMPIdmabylpyretidmged TEA:

tr1g{h§r%£ﬁ{1ﬁl e;’ﬁ-ﬁ‘% ftétga?léﬁgc%g g[ﬁ%‘h ﬁﬁ%s@@é{d% eég{.ﬂt thin layer

cha:capsn@lg@@hy;alihﬁ rpomo[enﬂmm) teingiesatore; mmpamine@s Al 'so, the
unit dosage forn1can be a capsul e, tablet, cachet, or

e i I r
LRSS B ndla P AR A BRERE) BBR MDY camine
pharnaceutlcal carriers and their formul ations are
Theesyathete procpdure piseigindhis Erpaplsas endiaed igSabeaetG.ce of
Pharmacy 1995, edited by Martin, Mack Publi shing
Qnpany, 19th edition, Easton, Pennsylvanla

resentat@mg1pharnace tical forgni.ations cyntaini
3 DHvenfﬁﬁgLare des 'o@ci/”ri\9

\e-?ound—of—f+mrpre3'~
b E><Aglg oI | owi AgPPHLEPar at i | and
oeI es d é'thﬁ/ n t i the art

I ehabl e t hose skilleg

to nore clearly undefstand and to practice the
present invention. They should not be considered as
l[imting the scope of the invention, but nmerely as
being illustrative and representative thereof. Unless
ot herw se stated, all tenperatures including nelting
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20 The foll ow ng abbreviations may be used in the
Exanpl es: DCM di chl or onet hane/ - met hyl ene chl ori de;

woRM702880)- di et hyl f or mam de; DMAP- PCT/EP2006/065524

4- di met hyl am nopyri di ne; Et OA % et hyl acetate; EtOH
et hanol ; gc: gas chromatograp } HVPA:
hexanet hyl phosphoram de; hpk: hi gh performance |iquid

chr ogigd ogr aphy; BA: » chl or opesfggnzoi c aci ty NH,
MeEN—aceteoni tri L& N nmet i none AN
25tBuPCHiNMEL)ani nefj  JHF: Itg rahydEcﬁ %n A: urh

eli Asiopr opyl amtii) lE: N NHL ay { togr@aphy; RTIN™ "NH,
£.0Q8n{gmabi ent) t enper at ur e; i Péxahpl e 1:

5-(5- Et hyny1- 2-i sopropyl- 4- mat hoxy phenoxy) pyrimdin
e-2,4-diam ne The synthetic procedure used i hi s
Exarrple is outlingd i n Ndchene C._O0 Step 1 1)
2) dy5Pcl/C WOR00Y 899PCT/¥#Xq6/ 0655
SCHENE C™Step 1 SO rwl 4- metdhexv- phe
EHEFE8I uti @ o N”NH, I
1- (2- Hydr oxy- %- neff hoxy- phenyl ) - et hanone (10. df|g)
80 nL of THE was jgradual |y added 46.4 g of 3M
solution of M —in THF at a rate such that the
reaction mxture ‘tenperature did not exceed 25C.
Fol |l ow ng addition of the MeMyCl sol ution, the

Eon m xture was stirred at RT for 18 hours. To
the stirred solution was then added 10% pal | adi um on

SN PR soploAd. me@BdhefoIet ) suspended in 4 mL of 10
THF. The reaction_m xture_was pl aced under }/dro

Taaroclssolution o5144&iHlydsemy-5-methoxy-phenyl)- ethanone (10.0 gy in 80 mL of

. THF was gradually added 46.4 g of 3M solution of MeMgCl in THF at a rate such that the

reaction mixture temperature did not exceed 25°C. Following addition of the MeMg(Cl
solution, the reaction mixture was stirred at RT for 18 hours. To the stirred solution was
then added 10% palladium on carbon (1.02 g, 50% water wet) suspended in 4 mL of
THF. The reaction mixture was placed under a hydrogen atmosphere at 5 psig and
cooling was applied to maintain a temperature of approximately 25°C. To the cooled
mixture was gradually added concentrated HCI (20 mL) while maintaining the reaction
temperature at 25°C. The resultant mixture was stirred at RT for 18 hours, then treated
with 45 mL water and filtered through a bed of Celite to remove suspended catalyst. The
filter cake was rinsed with EtOAc and the combined filtrate was separated. The organic
phase was washed with water, then concentrated under reduced pressure to give 10.4.g of
2-1sopropyl-4-methoxy-phenol, MS (M+H) = 167. This product was dissolved in 2-

butanone (20.4 g) and the crude solution was employed directly in the next step.

Step 2 (2-Isopropvl-4-methoxy-phenoxy)-acetonitrile

A stirred slurry of toluene-4-sulfonic acid cyanomethyl ester (13.0 g), potassium
carbonate (13.0 g) and 2-isopropyl-4-methoxyphenol (9.57 g) in 85 mL of 2-butanone
was heated to 55-60°C for 4 days, then 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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cooling was applied to maintain a tenperature of
approxi mately 25C. To the cooled m xture was

wogsaosd y added concentrated HC1 (20 nl) whi peT/EP2006/065524

mai ntai ni ng the reaction tenpg%ature at 25C. The
resultant m xture mas stirred™af RT for 18 hours,

t hen tre er .an L tered I h
s Myhds 17 a0 S B or Rl Lol oo 1R g -Prenoxy)-
addtdrtieile, MB EMwWED = 20tsed with Et OAc and t he conbi ned

filtrate was separated. The organic phase was washed
ressure
VB

A(IMI-ﬂﬁy welgtﬁYsolﬂ'ﬂmmoﬁ:tohléue hndl\@mdpm@pl-«%tbﬂncmy@henoxy) acetonitrile
CRI BORE B0 oo, BT LU REHIRCB ' O 3 SRk B the
residut sap trogyd with riﬁt&g)o@telphelmmyws( digetiniin inb)reetABney Bredrlck'

Rgatggltelrltlr) e?‘?%'r%lrlft g { o% gv?lg ﬁ;isso&\‘?’eé B 2? énc[( ?@blgn:‘:a}é%q SOhr_l] on was
h&mchmrirlﬁf@for& hmteh dﬂyeﬂhmblu(tﬁn%s g@;olbdh agdbtramsfated onto 14.7 g of

LR AEPRG ol T M e el pesd of B 47 Fhgprs, then

condsi, didoled mmm:s hllid¢leemsd then mﬁnﬁﬂ/mI&dIWaCB Theerganic layer was

f|| ate vﬁgpnqutr@ ted u&der gduc earessuregﬁnd d
SePﬁré‘ reé’u witelyad spregRtptd ppfcriducelpressie, The residue was
trmdfettadamomne)nMEcatmuha DMF sdiufidh bﬁ@t—tra:mfeirddl‘cmw 6.01 gof

n%/cgar ha e & regq{ﬁﬁg%sgﬁ? é}ﬁxf@d §% g(?!’&gfdr ggle%%ﬂﬁen cooled,

dlhﬂed &ith rlomy]], em&ﬂvey-rﬂi&my)(ﬁf)@ eWardr {73. 1@ L) was added and the

regtrq a&g B}ﬁtcl\échg%?aﬂ\é)la 68? 5 edqlg g@r [”[llh% Sfec 1}{’\%?edns%ﬁ3 wséts cdh ecég by

filR@0Gh Gﬂﬁ%&ﬁﬁ[ﬂo@ﬂi’fmﬁl Qﬁﬁ&%&‘l undéz vacu\mﬂSat(ﬁD)P(C enpivaded g of 5-(2-

to dry to give 509 . r

isho DU S ARy i g iR 7P 7156 MS (M+H) -

275WH) = 206. Step 3
5-(2-1sopropyl - 4- met hoxv- phenoxv) - Pvri m di ne- 2, 4- di am
ine A 1l:1 (by weight) solution of toluene and
(2-1sopropyl - 4- met hoxy- phenoxy) -acetonitrile 5 (10.6
g of the nitrile conpound) was concentrated under
reduced pressure and the residue was treated with
10.8 g of tert-butoxybis(dinethylam no)net hane
(Bredrick's Reagent). The resulting m xture was
di ssolved in 22 nL of DVF and the solution was heated
to 110C for 2 hours. The DMF sol ution was cool ed and
transferred onto 14.7 g of aniline hydrochloride. The
resulting m xture was heated to 120C for 22 hours,
then 10 cooled, diluted with 25 nL tol uene, then wth
70 nL of water. The organic | ayer was separ at ed,
washed with water, and concentrated under reduced
pressure. The residue was transferred into 25 nL DMV,
and the DVF solution was transferred onto 6.01 g of
guani di ne carbonate. The resulting m xture was heated
to 120C for 3 days, then cooled, diluted with 10 nL
of Et0Ac, then reheated to 60C. Water (75.1m L) was
added and the 15 resultant m xture was allowed to
cool to RT. The precipitated solid was coll ected by
filtration, rinsed with isopropanol and dried under
vacuum at 50C to give 9.62 g of 5-(2-
i sopropyl-4- et hoxy- phenoxy) - pyri m di ne- 2, 4-di am ne,
mp. 170-171C, M5 (M+tH) = 275. WD
2007/ 025899PCT/ EP2006/ 065524
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- 43 - Step 4

5- (5-10do- 2-i sopropyl - 4- met hoxy- phenoxv) - pyri m di ne- 2

WO 26b7@ks80%» ne To a sol ution of PCT/EP2006/065524
5-(2-isopropyl - 4-met hoxy- pheng?y) pyri m di ne-2, 4-di am

ine (6.50 g) in nL glacial

ic acid was added a

Ts !acshhﬂhhatof ﬁﬁé—mcqmmeylaﬂtmeélo@y phhmmﬁr)-lpgsninﬂmn@ Frithatimee(6.50 g) in

nﬁ_lhéa Jal ace ag% was a?ﬁlede/? \%\(g%tltgs ot % ec?ngdiﬂgg@nfednqg%%ponde) in §mL

ofmutis amcEmﬂsaﬂdht{idn mae(ﬂemmmdatedudﬂythhhﬁleadﬂpéramne of the
eous i on _of a
rPAEE TR HarP efer AR VAL e b e fFlspR b resutians
Rttt oS sdndd rokS°exordzih@0€. ExgseiC] Mﬁ)dcdompmei Ididledddition of
a allleg)ug h CfI gdilllgﬁ E%s@%?eg&% Ilni ttgag rap Sucil ltltlart %hé t%rr}!lp%pa ure of the
rcﬁet(cﬁl- ma)dmfcﬁid sopa:m@aﬁ]ZOﬁQ W)ater (40 mL) was added, and the prempﬂate was
noxy dlne d enS|on
coq%:tteﬁ)é’ycr ti 1émpr 0 rigé%? er vvang (ﬁéo e DA%
mathehixy-phon @dy) @@%ﬂ\h@c& éadﬁh:rtme Aacsyplehiion oSKhlelatudBrprudm':t in 90
xtracted | war m n nic ...
RS Rap i By By Sesg RAVIET e Rty Sotution was
eﬂtﬁtomdamanﬁdrmv]iitﬁ)}(h SlIhelcbﬂibhmsrd organit heelolerd ﬁl&p@cbzpﬂhﬁiOAc was
sol utj on was
rehfikt b ERoBPaB eV a il o BERCRRP sbftph e aadea 3.4
mil &£ 6Nt H QDartdGhe sesultamanixtire ®\|'aat:e§led)ylof)vl3d tbr182C. o0 ystals of the
R 1l P ERORRARR o bR SR Phricd under
valon G ip-dt G0 - gleeo@o&gm he et 31 (5-yodoh® isopygpyl-4-methoxy-phenoxy)-

}%@fd@ez%?} %gﬁnmﬁ%n%édggcm ori gfg?z%%*"c%(wﬁg) — 401.

5-(2- Isopropvl 4- met hoxv-5-trinet hyl sil anyl et hvnyl - ph _
Stem 5 x vIA D¥soipromlil-demethdxy-SdiriamdtimdsiR@vlethynvl-phenoxy)-pyrimidine-2.4-

d5 55 | odo- 2-i sopropyl - 4- met hoxy- phenoxy) - pyri m di ne- 2
! amne (2.0 g, 5 nmol),

5- bS Mdd-ﬂ-ﬁh:@mﬁyphaapmmﬂ)haadﬁyadwumlﬁnemzbd1ad&ne( (20®g,rfonmol),

nd ., Cul 0
iR e R B i RioBel T el Mot oo me, 05
mgﬁxl)drwéﬁe addéli g ﬂlLﬂﬂﬁTHﬁdﬁder 1f11010|géIW€‘ ﬁrnh)tth?rlsﬁﬁl acetylene (1.4 mL,
11S e ~eacti xt.ur was . ]
1 DR e O A by P T < THE Seasfiqpminture was
snalieklca\t\@d"(l ndepaitrdgen fEMKY Hudits, Shem Wi aZlF;u@d ke Eda Gor t%&ours with
reactlon thure was oure |nt % a

SRR GBS BTt T S o RO B o B e e i el agtEgeged into
Et@Nce The ebadinddidigdiic Agers detcelashvd withpSnd, driddl dver BESO,, filtered

L e s S6t ol RESSR NS e 150 of

flave QiHCAHZENZ) McOFIC BI-BZI?IQ) Y@g@e QI"]O g olf 5| (2—Isopr0|py1 ﬁ met}loxyl;a tri-
op met hox - L i et S hy, P
RS- Bhiong) 7 s g S Dby B,
Step 6

St&p 6 5- EtH Eiwhv22 i S8 Bs Pyl méthor{-phxo R NRaXNJin O P14 diaehine

58 b ansh PR o Tpms IS p e visThen S EHging 2 diamine
(0N QXY YY) afdl djeﬁﬁmzl‘aléoﬁd@mzmeg GQmYl5l)nger8am|t&' 16nd. of dry THF
1_‘gﬂe?slum|:Iuor|€%(izeglo,46 , 3 ‘%’ﬁaﬁ dedﬁ%ﬁ?m.
I pitpeeiand fhereaniiqn RipTe wasdt ‘E‘FB At jpaction
mik@sre Sitals poeekdfidto WarbioindsextrhctBd with@ Qe aThi @mBinet l@f@mc layers

oneane byl 8P g 30, T e b gy reduced

dri ed over Na2SM4, flltered and concentrated under
reduced WO 20E7/ 025899PCT/ EP2006/ 065524 - 44 -
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presure. The residue was chromatographed on 50 g of
flash silica (3% 6% Me0l1-1/- CHI C12) to give 0.54 ¢

wO2m7/025899 PCT/EP2006/065524

5- (5-ethynyl- 2-i sopropyl- 4- net hoxy- phenoxy) - pyri m din
e-2,4- dianine, M5 (MrH) = 29 'Exan'ple 2:
1A AR P B S R0y Y s G818
SHLL) togprediyle ¢ ﬁrrgi Zth()ja_;gda_—uotprc?;gd-ﬁyhsu?b%phextdlxjy)wpyr-imidine— 24-
noxy) = ing-2, 4-di am ne .0, nmol ) was
gﬂ&?%@y@%ﬂﬁ?ﬁg@ﬁyl ene chloride at ice bath
tenperature and undo- nitrogen. Boron tribromde (7
iixmpiad: adtEtd-Mianinvepyrasidin: B plomy x2-ethynwhS-iwprepyeghenol
ice bath tenperature for 1.5 hours, and then for 20
hours at RT. The reaction 10 mi xatare was added to
eousNaHCGS and the g i ¥y

Zwith chloroform T Shiu
\ﬁshed ne, di o\ler Jja2SO4,

centra é*d undeéorgduced l‘pre‘ﬁgure The

resi due was Chl vvﬁat ographed on 50 P of flash silica
(2% 6fjo MeOH CH2C12) to give 103 of 4-
(2, 4d%am no- pyri m di n-5-yl oxy) - 2- et hyny1- 5-i sopr opy! -
phenoj, M5 (M+H) = 285. 15 Exanple
3:5- (2 | sopropyl- 4- met hoxy- 5- prop- 1-ynyl - phenoxy) - pyr
i mdine-2,4-di- amne
5—(@EOPWPM@h@n@wﬂméﬁmhillm@W}Ypﬂem?mpmﬁnﬁdﬁim%%ﬁmine

=0 ne
(s FIn ot huds Bacss st metyiens; chiqrig o= payemperature and

L mm)lgéﬁn Bex@n rtnhmnhglda €l my)l\)fashdd@i)arpf tlnwmeaqlﬁn frlixtirg was

§tu%t)% %{\:g r%gtﬂ atéﬁpéﬁ%&}% }ﬁz d%r b&(ﬂr{q c?eb(r% ngT 3['he reaction

Tithenre eas hdded toisxtiveterd amomNaH(Hds mml:lﬁm rnslﬂm@mmtmte was

2 QUES.,
BREES bk en PSR e SotBRed Soflic layers yege washed gyt prie, dried
of:aNa;(S(xg ﬂii&trhyérai &m@ntﬂatqdmﬂmmdwad pressuml. The resithietwads

oA Iogrrgphég) o1l 98 E/OP 1?[;153% %%&%EE%%%%E%%Z) to give 103 mg of 4-

(2,4diamino-pyrimidin-5-yloxy)-2-ethynyl-5-isopropyl-phenol, MS (M+H) = 285.

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

amine

NH,
P O\(‘*N
(CH,),SIC=CCH, g N’J\NHz
I

5-(Hodo-2-isopropyl-4-methoxy-phepoxy)-pyrimidine-2,4-diamine (1.0 g, 2.5 mmol),

bis(giphenylphosphine)palladium dichloride (290 mg, 0.25 mmol), 1-(trimethylsilyl)-1-
progyne (0.44 mL, 3 mmol) and tetrabutyl ammonium fluoride (3 mL, 3 mmol) were
addal to 20 mL dry THF under nitrogen. The reaction mixture was stirred under
nitmgen at 50°C for 22 hours, then 150 mg of bis(triphenylphosphine)-palladium
dicloride, 0.22 mL of 1-(trimethylsilyl)-1-propyne and 1. 5 mL tetrabutyl ammonium



- 45 - fluoride, and 0.1 nL ethanol were added to the
reaction mxture. The reaction m xture was stirred

wodsdebssoo t rogen for 18 hours at 50C. The reacpr@kP2006/065524
m xture was cool ed and poured lénto saturated aqueous
NaHOO4 and extracted into Et0AS. The combi ned organi c

GNP B L BEREEWerk B e Eopbefs B ren A B egrsion mixcure

WI#hﬂlITG‘ﬂSllIﬂiﬂ:Enmeﬁ fsroli$etongs & H0e0. The Acattian mixtfileagh cooled and

p3lrel Fto St Sdiiets NBGTE st actEe BSFIAS The combined

ordianie lé.’yeﬁs- whira mast&:d wibh ﬁﬂiﬁh‘i—hirled 33& N&ganilerod:and concentrated
e S BRI FhEYRNEe Sk SRR S P35 R TR e o5
4%-N1BOHIOHCl) ©a5iveoIRf In d of B Divopraybdaxsthopy B4proshl ngry2

PR R PP A A AinE DS MR 3 Pen or i de (140 g,

0.2 mol ), and Cul (19 ng, 0.1 Mol ) were added to 15
Exdmpplt 4de g&4S-€tychhipr smyet by @nisopropyHémaih dxyogien oky)-gyrimidine-
screw capzfldﬁsk Et hynyl cycl opropane (0 25 nm, 3

nmol ) was 4c “and the flask was seal ed and 15

heated to 70C for 18 hours. The reaction mi xture was
ed i.pto DCM
Hh bri ne,

cooled, poured into water, and ext
The gonbin aorganlc Iayers were wa he%vvl

2S84, filtered,and co

pl esfure. The&esa:due Wa,
- of fINashibsilica (2% 3% MeO

5- (5-cycl opropyl et hynyl1- 2-i sopropyl -}4-i net hoxy- phenox
y) - pyrfinidine-2,4-diatnine. MP 225 20 226.8C, M
(MtH) = 339. Simlarly prepared using the appropriate
substituted ethynes, were:

5-65-{@la- QomWanémhnphe@mWyﬂmﬁhyfﬁﬂ—dphﬂn@m-gpy mmol),
9
bis i s ponh el ficptoride Rt Babmob. sng ot 1R e 01
mnmlwerpyuddﬂi i IPanD of defiasse@ danoprepylMRinEhde hiGogen in a screw cap
ﬂa%'(.f %t&&ﬁﬁl}gif?@égi%fnfr@%ox 351]1%” &”@@%@@@H&%@ U9%ed and

heated2e 76UD fayd §IhoArsrBihieaxactibn pyixiwte ma8eqdlet, pyuged -iploevaser, and

e BB T TR o BRI e alfC 1958 vehe Sashed Quh brine, aried over

Na;S0,, filtered and concentrated under reduced pressure. The residue was chromato-
graphed on 100 g of flash silica (2%-3% MeOH/CHCl) to give 605 mg of 5-(5-cyelo-
propylethynyl-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine. MP 225.5-
226.8°C; MS (M+H) = 339.

Similarly prepared using the appropriate substituted ethynes, were:

5-(2-Isopropyl-4-methoxy-5-phenylethyn yl-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-(2-1sopropyl-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;



445- (2, 4-Di am no- pyri m di n-5-yl oxy) - 4-i sopropyl- 2- net
hoxy- phenyl ] - but - 3-yn-1- ol ; MP 187-189C,

w0 2ddrresked- Di ami no- pyri mi di n- 5-yl oxy) - 4- i sopr opyFrEb26Blocss24
hoxy- phenyl | - pent-4- ynenitri Iﬁg; MP 190-191C; 5
5- (2-1sopropyl - 4- met hoxy- 5- pent’-

4~][§33/(2,4£-DP3%%918 Xp\ﬁ'mp éﬁnI o yﬂ)x?)eél-—lSopropy Irr]lgéholi\c/;piliggﬂ] -but-3-yn-1-ol;
5- (MPI183118076%1- 4- met hoxy- 5- pyri di n- 4-ylet hynyl phenox

- d 2. 4-
4504 bbb Salop T Frmoamdir S ioal AR B
xy)mpmlmﬂmMiPrﬂ@{)ZL%"@tl am ne 10MP 206. 1- 206. 5C;

5 55@5 'SOB x"%t %3 IR ot e S dtind NP 182-
2041339(205 1c o | |
Sﬁéiﬁéfﬁﬂgﬂ%fn% —%Y ﬁig{%ﬁl&hﬁﬁg&ﬁ%%%%@%ﬁf,fl—ﬁ%tmine; MP
5[ 22V S8R - 4- rret hoxy 5- (é met hyl am no’ prop-1-ynyl)

- d .
SRS P Al yﬁjﬁl?ﬁh&r*-r?qgla%ailys RoRY B2 frpamines
10 hoMPabemaszSﬁEop 2-yn-1 - MP 227-229C. Exanpl e
4- F
St e S Rt 39‘5 @e%oéyﬁ‘*p%i%%gfaﬁfﬁﬁ%l@éﬁly
t hipsrif @i 26t- dianthé; |MBed4 1+2054phejre D.
5%9?5 035899PCT/ ERP200, /065)

1amino-pyrimidin-d-yloxy é% 1sopropyl-2-methoxy-phenyl]-pent-4-yn-1-ol;

MP 169-170°C;
15 5-[2-Isopropyl-4-methoxy-5-(3-methylamino-prop-1-ynyl)-phenoxy]-pyrimidine-2,4-
diamine;143-145 °C; and
3-[5-(2,4-Diamino- pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phenyl]-prop-2-yn-1-ol;
MP 227-229°C.

Example5:  5-(4-Fluoro-2-isopropyl-5-prop-1-ynyl-phenoxy)-pyrimidine-2,4-

20 diamine

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

Step 1
& T m

L O

Step 2 NH,
Lant O
(CHy);Si~= B
o
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- 47 - SCHEME D Step 1
5- (4- Fl uor o- 5-i1 odo- 2-i sopr opyl- phenoxv) - nvri m di ne- 2,

wWO4odhasgone PCT/EP2006/065524

5-(4-FIuoro-2-isopropy|-phenog%) pyrim di ne-2, 4-di am
ne (400 ng, 1 53 mmol, prepar usi ng the procedure

S@hﬁ%ﬁgl e 1) was dissolved in dry THF at ice bath 5

ure, and trifluoronethylsuffonic acid (0.67
n1, 7 63 mmol ) was added. After stirring for 10 mn,
ilod® g bionoih-edo{23i8 iplERo imeknealdetiamine

AL O R4 3h 055,
pmpmetdnsumhe pft@adlpomf exhngple i) wasedissothed it decTIdH atvice hath

eﬁératu (X €aid [TJ%II nqggm%p%ﬁqifgmc% ? (6 6%]% 74830 hl%%l)w ! hg& Q /oAfter

ueous”’sodium sol utiton’ an vvater
stovipg falBoh, N- @dqsilctcanmﬂ&{BaS goh6mintcd) ws addddun portlons The

S BIACG BA0UE 0B R TR FOLARIEE B oo

moftufe (vzﬂ,s-thbm pom’-eﬂ -overdioe #d extracted w1th DCM The combined organic layers
wg%g as%?&l w1t§ H@@ ? oY srolglm dbne ¢ SOllll 1cg1 %me %ater dLMT '(SQJer Na,SOy,

filterediyhd Vdsrmamryt)ed pnylldelmeducwd piesﬂulal HihremeslleIWag chivanatographed on
S SEBinde CTECRREDRNT M) o itediopp of 1+ Muoro-Srodo-2

ispproipyi-phanex ) -gyrinatine 2 4(danindrMS M-BH] = 388s pr epar ed
from 5-(4-fluoro-5-iodo-2-

9PrOPY KBRS B
Using dhdf prooedmSof Bximajle Bs‘iameﬂpgn‘&ﬁh@imxwoppwylmhemhxye— 2
pytai R AR ME BRHI L) Gl brephithl on? s @R S-bdo-2-
is&pr(oﬁyl&bﬂeylnyﬂ)—gyﬂrhmmaﬂﬂ disopreopyl| phenoxy) pyrim di ne-

St sPBER Y U Moot Mo PPt meigidigp-di
ammemem‘g‘hbe proetdatiof stpp Soéelxmq)lelﬂ; &ads BHSIRthﬂiyE)dﬁlmire 2-Bopropyl-

}ﬁc%lt g?g%%}[bgé%gina%me wg(%?% 5 E Step 1

2, 5-Di i odo- 4- met hoxy- phenol 5

Emn@lé)ﬁi 0dB( 2,5 Didihyayhédxyethenzgnen okP)-Hrimgidide-38-dimmine
was added to 100 niL of DCM and stirred under nitrogen

T'I?eosygﬁl%tlg %S‘ herlure &'ﬁc? %1 tgar opw e is ouc]R[eﬁe Sc %llelq%ﬁ .,

m xt ure was stlrred at ice bathterrperaturefor 20
hours. The reacti on was quenched by dropw se addition
of nkethanol, and the eact| on m xture was poured into

Wa@w extg Act ed WerJEe combingd or gaghe s

O

—’Step ! 1\)\ Step 5
1. Aniline CH).SIC=CH
NMe 2. Guanidine HCI J\ ( )5
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10 | ayers were washed wth brine, dried over Na2SO4,
filtered and concentrated under reduced pressure to

w0 Q07253086 g of 2, 5-Dii odo-4-net hoxy-phenol , Worfciddsoess24

= 377. Step 2 (2 _

5-Di iodo-4-nethoxy-phenoxv)-aé%tonitriIe

2, 5-Df i odo- 4- net hoxy-phenol (2.8 g, 7.5 nmmol) and
pota§5|un1carbonate (2.1,9) were added to 30 niL of

stirffing acetone at RT.agd under nitrogen.
Bronyacetonjtrile (0.575/15 m, 825 mvol) was ad

and theore ction n1xture”mas hﬁ@ted to 60Capd X

sti nitregen for 8 hburs, then gtiyred for
18 S F F ni troge | e reactd ol ni xt U e NH,
was ¢oncentratet undep reducednPragsur e, alp t he

resi flue was poured into wat er and extracted into

)AC._ The conbined organic |ayers were d with
bring, dried over Na2504, filtered and concentrated
under reduced pressure. The residue was 20
chr omat ogr aphed on 0O g of flash silica (5% 20%

Et OAc/ hexanes) to gilve 2. 8@ g of (2, 5-

Di i odo- 4- met hoxy- phenoxy) - aéetonltrlle ME (MHH) =

(2,5-Diiodo-4-netho K-phenoxy)-acetonitrile (2.8 g,

675 Mol ) and tert-butoxybi s(di net hyl am no) et hane

(Bredrick's reagent, 7 ml, 337 mmol) were conbi ned
SEHEMERt ed WO 2007/ 025899PCT/ EP2006/ 065524 - 49 - to

105C under nitrogen for 2 hours. The reaction m xture
Fd under reduced pressure to

V- )-but-2-enenitrile

1, 2_-1112;;]:15 2154(1@131&34:5@&15@14& (3)69@,;?(36% m%mmwmned td 18, mL 02 DCM
Icn was use I rect in the fo ste
afé’hsc °8 UBUPTHY RSk FoR3M SHBRSZYTS p%ql Iordanide (X Ry 103

mgﬁ)l)':_)wzés added gro L\}mse ar;]d the reaction m1)xtut§e was stirred at ice liath termperature

-(2, 5- odo met hox ut enenitrile

for 30 Bouy, ThSHiRN JontrISRT] P ORYAF GUAF R e gl gnd the

redotioiTRixturé®as p Gt&SQhMGﬁah tbﬂ"bnﬁkxﬂ’g%t@d s @CMTHQS combined organic
reaction tur was at e stirred un

layfrs vfsrgéwsg o bR mciea et Mesohn B ] 3 foeqpigaied nder

re@O&d §lesaind t<2 i &a@%& 2 ﬁnﬁaﬂmnmletheﬁy heitol, MaIMadided 377.

fol |l owed by guani di ne hydrochlorlde (3.2 g), and
). he r tyre was heated to

' ' AULED concentrat ed
2 ﬂﬂﬂifbﬁofﬁﬂiéﬂﬁﬁ( ﬁ51{|2€8 ts&nﬁfeﬁ) adlldQ)dﬁ@SmﬁDMB@hat@(DI 9) were

é, éoawgfog )éttalgrﬁlézp%gt\?\gpt ur-g % I{i&ggﬂtn j}dqamogcetomtrﬂe 0575
mE,@E?ﬂﬁﬁél} w6k Adude andadll et ﬁﬁ)&ufeﬁwis(l‘le@te\mo B sddiirred

el G ot e o phnog prim dine & dlamn
mfxﬁdr@ﬁa@ Ybisdeh 8ieH @Ay Mmedn g, Byd ihiredidie: washourébinto water

ané eg*z&@c@nt% FAc.nEheeapbigrd Argapic 1awers werginaehed withybripg, dried

ov@ﬁNﬁESO% flteréd SndBSHckatres Ghldrreduced pressure. The remdue was
phenyl phos h|ne%palladlun1d|chlor|de (175

chiomptpgraph 2ot figsh sgica $8%rafiSe ?Qv%?’@%&%do EB’C'? g of (2,5-
Dﬁtrcw Aleth o Fm& hdeYdrBGRE WIS G4, 33
,EgndyLl|sop$§pylethylanlgg+(g 5 nth) were
the4rea%t|on n1xture _ted to 50C 20
B - P 5N m Xture was

(26501911@& 410h 8L érﬁ)x}ﬁaeét@fﬁttﬂems |6 13amaANshd tert-butoxybis(di-
extracted into EtOAc.. The combin organi c | aye
a7 r@@é} waps fQrapiggd and heated

s_he

meiaviamipmsdhane Brasiickh s reagenied My

and concentrated under reduced pressure to give crude
5- (4- met hoxy- 2, 5-bi s-tri met hyl sil anyl et hynyl - phenoxy)
-pyrimdine-2,4-di am ne together with nonoacetyl enes

5-(2-i odo- 4- net hoxy-5-tri nmet hyl sil anyl et hynyl - phenoxy
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Step 6 5- 2 5-Diethidine-2 4-di thame 30
5- (4- Met hoxy- 2, 5-bi s-trinethyl sil anyl et hynyl - phenoxy)

WO 26/0bs8osli ne- 2, 4-di ami ne (450 ng, 1.06 nmol) pod/EP2006/065524

pot assi um fluoride (246 ng, 4.2 movl) were added to 7
mL dry DMF under nitrogen. Thd drops of 48% HBr were

d.th [ i, Xt ti d d
G RERG gufeal e G ol MrreiceR BB S ol sgnoentrated
umaangpm_ wedda;irésmir_e tcy\g?aibldr&zahgioﬂﬁdﬁﬂ%ﬁ-dﬂoﬂh—@gtgfxy—ﬁhenoxy)—but—
i ned _ar.gani c ers_were i ed over :
QT%%F?%Y SV gﬁﬁu%%gﬁﬁlgttéﬁf%wg si?‘:é’duced pressure.
The residue was recrystallized from10% WD

S@p a7/ BrHBTRdd/ERRORGAGHIRHE) -p viinidinkEHdiamiDEM t o

[ 22 of. . e
282 PR, Lo o R Ry BRSNS b5 AR, ape anfine
hytirachlodde (F5 g 27 63ma1) Meete disthlvddSn 2Wit) etha@@ 1 The heaction mixture
fracti.ons<éto tep, 5 containi noac | enes .
et F5Ha3 3o L R TS dnde? iy R PR bt Eimamispye v
cool@lyanddSdh NeOZ Hk-id insathmeol §1d mL) was added, followed by guanidine hydro-

- (=i - 4- net hoxy- 2= 1 ri hyl sj.1 anyl et hynyl - n
e3¢ CER NSRS D (b EXaRp Db PP s RIRA TR for 21
hoemthen taplgr odi q.ibacentrated under reduced pressure. The residue was poured
ind i Y R Ao DE = TR PSR Sk ichek ok Ao oer
NayS(%; filtengdynld Gonicarttontéd amddrorducpd pressiy} tyive h2giofe-(2,54diiodo-
4J9f1je't€q”§(y2p’eig:§1%%é%ﬁ%ipﬁﬁi@di&%&%%‘ XLy = 4g5, Example

nmet hoxy- phenoxy) - pyri m di ne- 2, 4-di am ne and 5-(5-

StéP Bt hiHid-MahoxydhSbisvairhethylsiddatetbgnvl-phen oxiv b pemide-Aid-
d.am ne The synthetic procedure used in this Exanple is

S5 ned in Scheme F. 15 SCHEME F Step 1
5-22,5-Ibiddodbapitenyl phinsxppensnidmes?, 4-3tdmne § he gy?.S idhoD), bis(tri-

I . Sil D.02 6 [

e Rl RSO B AA 50 TR oo
mired) ?ge@g&%dgg% mﬁghﬁglﬁéz ié]’rixi&ﬁylﬂi]yladé@lene ((0_#]8 mL, 3.3 mmol), and
.2007 3 - - . .The o
GBI IRT Rt (o AoVt Ay e resdih Puttife ygs heated to S0°C

urideenittdgeh oredy Hdg:m umedmaéfﬁini htyracvas E&tged,irl])btfati_ﬁtdov\ﬁs%

t er,r ssure _and the.residue
o0 R o e R B LR S50 nel e R B E pgened
with bgind,.dfied o0ér MgSO4 ifiltertd-apdennten tivted (Widk) redulelipresure to give
cri?(tiee 9— (%nse%h05);_3(3,JS—%‘iisgt_rﬁnhgtﬂ?ffé%grfyﬁa%l%}n%ﬂi)flér{olx?)—pyrimidine—2,4— diamine
together with monoacetylenes 5-(2-iodo-4-methoxy-5-trimethylsilanylethynyl-phenoxy)-

pyrimidine-2,4-diamine and 5-(5-iodo-4-methoxy-2-trimethylsilanylethynyl-phenoxy)-
pyrimidine-2.4-diamine. This residue was chromatographed on 125 g of flash silica
(6:1:1 CHxCl;MeOH:NH,OH) to give 450 mg of 5-(4-Methoxy-2,5-bis-
trimethylsilanylethynyl-phenoxy)-pyrimidine-24-diamine, MS (M+H) = 425.

Step 6 5-(2,5-Diethynyl-4-methoxy-phenoxy)-pyrimidine-2.4-diamine
5-(4-Methozxy-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

DMYF 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,SQ, filtered

and concentrated under reduced pressure. The residue was recrystallized from 10%



A m xture of 2,5-diiodo-phenol ( 3.9 g, 11.28 nutol),

bronpacetonitrile (2.03 g, 16.91 mmol) and potassi um
woaeerTmassbe (3.11 g, 22.55 mmol) in 7 nlL acet opCtimpPb®e/065524

was sealed in a stoppered flaéh and stirred at RT for

18 hours. The reaction m xtur was poured into water

ex r gani c | aye
MRS B DS B R L O DI B R B R Gy B dine 2.4
dNafbQMP H 163¢x Bl BIC MY (de b r-a283d under reduced
pressure. The residue was chomat ographed on silica

T?% krgét%%/ ef(%)gl_{%t%% gsglﬂl %ﬁb%&gilgfey gté 13(? g—rﬁémoxy—s-trlmethyl—
sm&zﬂﬁmm—pMXyﬂ)—mmm;c—&h@mmeapd6|—(rﬁ-mdnel—memody@mr1methy1-

. ' . 5, LWtrile .
5 s%%y%?f—%o%%ngl ét %,??&%H?%)%&%% g?p%?{ggféhtlﬁ b sifnilar manner
tq( ptiowhleﬁh@ﬁkﬁh&mmi)ﬂﬁﬁh&hme(lﬁrngpﬁenkXﬁ pyeiaydime; 2,2 d38nige (MS
el 85 I
O30 T ahg 2R IE S bl Pt S heb L it RE-2:8 diamine
(OB )y aB83) raspetetivelyeduced pressure. To the residue
was added aniline hydrochloride (1.162g. 8 97 nmol)

OH
R S99k SR LN A TR a5
10  reaction Hihyhyk »’élmﬁl—mh@@ -pleenREy ap inshce A rdidmeche
under reduced 20 pressure. A m xture of guani dine

THE Bn i B e sl R oo ARG s

added to the residue, and the resulting m xture was
heat eod‘to reflux ynder nitrogen for 18 hours. The

@ I on_$#Pt ur e _wps @ool edSte bur ed | ter and®P3
' act edagaat h E : The ed o Ocil ay @I BuOCH(NMe,),
ere washed with water and bane e¢d ov Na2&kikhe HCI
fill tered and concantrated under 25 reduced pr ess Ghidine HCI
The residue was chomat ographed on silica gel (30%

CH2C12 in hexanes with 0.1% Ng140H) to give 0.64 g of
54(2, 5- g§ odo- 4- met hoxy- phe _)-pyri rnidine-2,4

tep 3

dijamipe,| BP = 136-k38, C. M5 (J#H) = 455. Step 4 , L °
%\N t ri methytsitanmyl et fivnyl - q\]?_enoxv) -r '
aws)M%CH )\
I d05tr| zhyl si | anyl et hyn GEL) p\Arlm |ne2
4'di anine 30 To a nixture of ﬁ'g
4- met hoxy- phenoxy) - pyri m di neq2, 4-di (2. O 3 0,

4.5 mol ), bis(triphenyl phospfi ne) pal | adi um |S““
dichloride (0.316 g, 0.45 nmmoli) and Cul (43 ng, 0.225
nmmol) in 14 nL dry THF was adced
trimethylsilylacetylene (0.441 g, 45 mol), foll owed
by diisopropylethylamne (7 nL) The reaction mxture
was heated at 50} under nitrogen at mpsphereu-;fzor 20
hours. The reactifon mi fire was cool &£d, o ed 35
ugtg,g;‘,aturat ed agyed NACL and e cte J\th DCM
~Frre—comi ned or c llaygrs WD N NH,
200F/ 025899PCT/ EF2006/ 065594, - 52 - re washedw th
~ water and brine, dried over MySO4, flill tered and
concentrated under reduced pressure. The residue was
chr omat ogr aphe, cl on silica (4 % MeOH in CH2C12 with
15 SCHEBENFMOH) to give 0.350 g of
5-(2, 5-Bis-trimethylsilanylethynyl - phenOxY) -
i m di b dhLam ne as a first fraction , and
-5- 5
Asuapm:b:y bE3- ﬂ@whets&ﬁhw g Wenmoy) angdysilivariadétate 20.92 gi Grhmol) in

B DM IS Sl RS i SBumof o ding (127 Sy mmo} jn 250 mL

4-di am ne
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A m xture of
5-(2-1odo-5-trinethylsilanyl et hynyl - phenoxy) - pyri m di

WO B®Ry7/823%94li amine (0.4 g, 2. 36 mml ), potassi umplirwpriod®ess24

(41 mg, 7 07 mmol) and HBr ?rops of 48% aqueous 10
solution) in DVF was stlrred g RT for 30 mn The
t i
DESRE e Rl o bl 306, A OEF 08 o
Cslitp padit €k filvasheas aontdn tvetdewn den dedmx:edlpnesslhm adi ’dw:ecS1due was
ch'\{gglatd ngafleﬁhleﬁle Eles%m%'ﬂgo% W}l %{%%fﬂ%@%n d 88P f g dlniog% -phenol, MS

residue "was chronma hed on ’si

(M4%)Mei&)46 in CH2C12 with 0.1% NI 14OH) to give 0.36 g
of

\ y]i pyrim di ne-2, 4-di am ne,
0- ] FH= 352, Simlarly prepared
Afnnm’mre of 2 5 dnodo—phenol( 3. 9 g, 11.28 mmol), bromoacetonitrile (2.03 g, 16.91

mggcg)z%?d dfégﬁnssﬁ{erh \A'E‘%goﬁﬂé .30y A 4aonRASRE KeerBitinT Wik Realed in 2
stépmeé¢c5ﬂtﬂcanﬁyﬁ§rbd pti&H foryl8-hpwars. Tl eact@p4nigiwaeriwae poled into

s

andbriheadried o®d Neh80s filtetedtand conauedtedaindsectduced gressure. The

re50 PoSelsBe Bt bRB i Plgtas iy Brcl e o g g 78 2of

(215-Ni3d 5-phenetyhraxgtopiteley 1) - 2, 2, 2-tri f | uor o- acet am de
To 3, 5- dinethoxyaniline (ZOg. 131 nnDI) di ssol ved in

Aenhlyalre Df (2, EmpdmbmH)(mOmtmeKQZS rgan? m@mcolé nnd tert-butoxybis-

(SRR A Brod R 3B IR T il Wit 0 100

ur(d0 0itndgen diondl ivutry. dFlociehardncmastig v(ax @Golnti)mdl' becentnsted under
reaﬁged}trgss%%y & N8 Tes %Q}?a% mlé*anwe dg(]‘(gl(?or?@ (ét glgte %-97 mmol)

rous SO Uﬁ]SU COﬂCE
and BIOH (20 mL). The resulting mixture was heated to reflux for 20 hours under nitro-

rif - i
ge(nén%g?phe ggﬁ}&?%\étlgg ‘frﬁ%y &5 Yv%s&\c/:o%lfid t ﬂ%ﬁco%%gémﬁn de? reduced
pikksgide. AR aﬁ:yﬁlreSQngtldnrdm&lqadyeqhﬂlm@d (1432, 24.95 tmdl) and 25%NaOCH;
I Q
ingh 858163880, SR P 2l ol e to g and the re-
suftdilg Iavgurem heaed yo reflua mh;idrmtrsgem foh 18 hoetsh ﬁlhe reﬁadﬁ@n mixture
an.ice d 2 sol .o
wiyegoieivgoidi iftp §ue 5068 FRORE PuE Qi &l pflagic vers
wirk waslidowiolu svater arid brine, dried over Na,SQy, filtered and concentrated under
reduced pressure. The residue was chomatographed on silica gel (30% CH,ClL, in hexanes
with 0.1% NH4OH) to give 0.64 g of 5-(2,5-diiodo-4-methoxy-phenoxy)-pyrimidine-2,4-
diamine, MP = 136-138 °C. MS (M+H) = 455.

Step 4 5-(2.5-Bis-trimethvlsilanvlethynvl-phenoxy)-pyrimidine-2.4-diamine and 5-(2-

lodo-5-trimethylsilanvlethynyl-phenoxv)-pvrimidine-2.4-diamine

To a mixture of 5-(2,5-diiodo-4-methoxy-phenoxy)-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
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5 t he n rat ter tlr ' .
Eignite 84 ° ot RIS ETRR At e hdaopis il A tmine
added, nmaintaining the tenperature of the reactl on
Theedyo theH0 Grqondtre usbdbinube Example is cetlinad i) Schemer(g t he
addition. The m xture was diluted with water and
extracted with ethyl acetate. The gfhyl acetate |ayer
was washed with brine, dried using aghydrous sodiu

sulfate ofllter,e cent r at-ed jcel. d o
| NO- 256+ di xy- 4Q.phenyl OpaRkeRgs 01/
94W§a al e yet olitZ St e
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2- (4-am no- 2, 6- di net hoxy-p ) - pﬁdpan 2-ol (2.2 g,
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' -3,5-dirnethox¥-p enxlanine, whi ch 15
oLy i nSte O g StepepsSt ep B
] - 3} 5- di met hoXy- ph n ne 7 sl utio
4-i sopropehyI- 3, 5- di met hoxy- ph nyl arni né (taken
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The reaction was filtered through Celite and the 20
pad was washed with additional ethanol. Concentration
of the filtrate and purification by silica gel colum
chromat ography eluting with 70/ 30 hexane/ ethyl
acetate yielded 4-isopropyl-3, 5-di nwt hoxy- phenyl am ne
(1.4 g, 6999 as a pale pink solid, M5 (MtH) = 196.
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Step 7 5-1o0do-2-isopropyl-1, 3-dirnet hoxy-benzene To a
suspensi on of 4-isopropyl -3, 5-di net hoxy- phenyl am ne
WO bdo788s9¢ 656 minol) in 15% 25 hydrochl ori c apifiepZfde/ness24
m.) at OC was added sodi um ni&#ite (0.54 g, 7 87 mol
dissolved in 4 nL water) dropwSe. After stirring 20
mn, potassiumiodide (1.09 g, 6.56 mml dissolved in
Wwas added sl owy” at 0C. After ri ngngt
LQn ot xture was partifio ed

QULS.. t he rea
%aqu sodPeRf bi S
i yer wed washed=wi t h r, 'IN)\NH
filtered

dried using anhydroas magnesi um 30 sul'T at e,
and concentrated under reduced pressure. Pur'lfl cation
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; w t h hexane yi el ded 5-iodo-2-isopropyl-1, 3-
di met hoxy- benzene (807 ny, 40% as a white solid, M

Stevit H) NS 330DimetibxRObetyD25,3 Q0eifTib FP2G0mMid6 5524 - 55 -

S .8 | 0do:. 2- J.S0 v1- 3: net hoxv enol
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pz@fihekwdl begwédn&aﬂ@d dedtato l(1300°fi1|L)311n(521’§ t(ljﬂydfdch@n&facﬂ'( 16@mI18The
ter 0 to
P g ReRret pa R G b il e aParays sodium
sudf@iel, et &dlperd:fatﬁﬁtwﬁd:ldgq Qiﬂﬁmmlﬁmyqﬂi&ﬁﬁlbm Bulifhaire,acetamide
5 (gg E’fﬁ 8$lncen rat ed under reduced pressure.
' o¥8lilesi due by silica gel colum
chr omat ography eluting with 90/10 hexane/ et hyl
Stee2t alNg @A@t%ﬁ-&kﬂ@ﬁmv%h&@bmm g-trifluonveichaxidehenol

61 %, 2S8. an, oi | = 293,
T2 $ufel 80 SRR SR S DDA GRR soehim T B e 130
médl inamh férotro dichisk stgh drfeg 450 ﬁﬂﬁdtﬂoh:dﬁfl afpliepathl whs aflded a
soglganpl ? C{IY)Ochlgrqge (?29I ¥ Oﬂr fﬁ%yl%ﬁl%i Hllgéol?\ge)éyig I%S rﬁlcﬂ an‘?%grous
difriGroetitiae Pdrioparie opyrl 3 it t Ak chlbade 1)) mdy 1 30indhdslewas added
4- diamn i = 401. Exanpl.e. 10._ Fo | ati on.
SIGy R b e S PBLS PL TR B belrdy 3 b APt giring §hours at
R’ﬂ ahd: fibtidroutisedoldddn holidBbatl.eWats (mmwn) ims ddded, maintaining the
[ 1 owi n Tabl es. i ngredient" or "Acti
(e BHADHR Y e a RrERn befon S CraiT e st v ahiTufop 18 hours.
THeheadtoARRiAGE wab eltticd| \ﬁtﬂ DCBogdshé bpaniciyefvas separated,
0
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pressure. The residue was purified by silica gel column chromatography eluting with
20% to 30% hexanes/ethyl acetate to yield N-(4-acetyl-3,5-dimethoxy-phenyl)-2,2,2-
triflnoro-acetamide (4.8 g, 13%) as a white solid.

2

Step3  1-(4-Amino-2,6-dimethoxy-phenyl)-ethanone
To N-(4-Acetyl-3,5-dimethoxy-phenyl)-2,2,2-trifluoro-acetamide (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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Lact ose 79.5% Magnesi um stearate 0.5% The
i ngredients are m xed and di spensed into capsul es

wo 6Plo2dgsé Ng about 100 ny each; 20 one capsul epppptpshosiosss2s

approximate a total daily dosage. Conposition for

Oral Adm nistration Ingredi ent¥owtiwt. Active

I ngr edi ant 20. 0% Magnesi um st earat e 0. 5%

2l A BFFEFT0 .-.' PO S E TS & 5% PVP

T6 RbN¥ibA Y B0 biagh&8)m bréffide (3M in ether, 16.8 mL, 50.5 mmol) in an-
hydrous THF (20 mL), cooled in an ice bath, was added 1-(4-amino-2,6-dimethoxy-
phenyl)-ethanone (2.19 g, 11.2 mmol- dissolved in 65 mL anhydrous THF), maintaining

the reaction temperature below 10°C. After stirring 4 hours at RT, 10% ammonium
chloride (20 mL) was added, maintaining the temperature of the reaction below 20°C
(with the use of an ice bath) during the addition. The mixture was diluted with water and
extracted with ethyl acetate. The ethyl acetate layer was washed with brine, dried using
anhydrous sodium sulfate, filtered and concentrated to yield 2-(4-amino-2,6-dimethoxy-
phenyl)-propan-2-ol (2.23 g, 94%) as a pale yellow solid.

Step 5 4-Isopropenyi-3.5-dimethoxy-phenylamine

A solution of 2-(4-amino-2,6-dimethoxy-phenyl)}-propan-2-ol (2.2 g, 10.4 mmol) in
chloroform (100 mL) was refluxed overnight. The cooled reaction mixture was concen-
trated under reduced pressure to yield 4-isopropenyl-3,5-dimethoxy-phenylamine, which
was used directly in the following step.

Step 6 4-Isopropyl-3,5-dimethoxy-phenvlamine

A selution of 4-isopropenyl-3,5-dimethoxy-phenylamine (taken directly from step 5) in
ethanol (200 mL) was hydrogenated overnight at RT and 1 psig of H; gas using 10%
palladium on charcoal catalyst (200 mg). The reaction was filtered through Celite and the
pad was washed with additional ethanol. Concentration of the filtrate and purification by
silica gel column chromatography eluting with 70/30 hexane/ ethyl acetate yielded 4-iso-
propyl-3,5-dimethoxy-phenylamine (1.4 g, 69%) as a pale pink solid, MS (M+H) = 196.

Step 7 5-lodo-2-isopropyl-1.3-dimethoxy-benzene

To a suspension of 4-isopropyl-3,5-dimethoxy-phenylamine (1.28 g, 6.56 mmol) in 15%
hydrochloric acid (20 mL) at 0°C was added sodium nitrite (0.54 g, 7.87 mmol dissolved
in 4 ml. water) dropwise. After stirring 20 min, potassium iodide {1.09 g, 6.56 mmol dis
solved in 4 mL water) was added slowly at 0°C. After stirring at RT for 18 hours, the re-

action mixture was partitioned between ether and 10% aqueous sodium bisulfite
solution. The ether layer was washed with water, dried using anhydrous magnesium
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.
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i ngredi ents are conbi ned and granul ated using a
WO S67edsbe such as et hanol .

dried and forned into tablets

of active conpound) with an a

The formul ation ispEf@P2006/065524
E)tfbcont ai ni ng about 20 ny

ropriate tabl et
m nistration
d 1.0 g Fumaric acid

T6 a@omtﬁﬁ) Gf Eﬁﬁ)@(hﬁ%d]ﬂ&pﬂ 103 Qm&&hdmyl—b@aér&ixeiﬂS thgl 3.69 mmol) in an-
hydr SBYDRRIARET) & B2 whs BaEH D BLE 45393 £26Pm, 2.63 mmol) 1M in

DCM), maintaining the temperature of the reaction at 0°C during the addition. After

stirring at RT for 18 hours, water (10 mL) was slowly added to the reaction. After stirring

30 min, the DCM layer was collected, dried using anhydrous magnesium sulfate, filtered

and concentrated under reduced pressure. Purification of the residue by silica gel column

chromatography eluting with 90/10 hexane/ ethyl acetate yielded 5-iodo-2-isopropyl-3-
methoxy-phenol (612 mg, 80%) as an oil, MS (M+H) = 293.

Step 9  5-(5-Iodo-2-isopropyl-3-methoxy-phenoxy)-pyrimidine-2.4-diamine

Following the procedure of Steps 2-4 of Example 6, 5-Iodo-2-isopropyl-3-methoxy-

phenol was converted to 5-(5-Iodo-2-isopropyl-3-methoxy-phenoxy)-pyrimidine-2,4-

diamine, MS (M+H) = 401.

Example 10: Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown in

the following Tables. "Active ingredient” or "Active compound” as used in the Tables

means one or more of the Compounds of Formula 1.

Composition for Oral Administration

Ingredient %o 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.fwt.
Active ingredient 20.0%

- Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%

| PVP (polyvinylpyrrolidine) 1.0%
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Sorbitol (70% solution) 12.85 g Veegum K (Vander bi | t
Co.) 1.0 g flavoring 0.035 nl Colorings 0.5 ny
wo RboSfobdsbed water g.s. to 100 ml 5 The ingredi paygrdios/osssz4

m xed to forma suspension fo
Parenteral Formulation |Ingred

ThRRebE i caerhs

afg(grzfﬂql]alltg({ 1lls1ng a solvent such as met

oral adm nistrati on.

P'@ht %wt./w. Active

de gs .to make iso}lzclanncthhe

formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine,

Composition for Oral Administration

Ingredient Amount

Active compound 10¢g

Fumaric acid 05¢g

Sodium chloride 20¢

Methyl paraben 015¢

Propyl paraben 005¢

Granulated sugar 2535¢

Sorbitol (70% solution) 1285 g

Veegum K (Vanderbilt Co.) 10g

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.fwt.

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 sedium 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 imgredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 245%
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The active ingredient is dissolved in a portion of
the water for injection. A sufficient quantity of
woxorirasseghl ori de is then added with stirring troTEEec/065524

the solution isotonic. The solytion is made up to

wei ght with the renai nder of 'tshe water for injection,
'[fhlc Iﬂ'}éé(ﬁ%lt} Qrgtn%lpelﬂqg gﬁh& a%d@ftf(é&) On 1% %%,fahh§)%ﬁre%qgto molds
packaged under sterfle conditions. Supposi’tor
chamingd.b ghothhgeighii.ent % wt . /wt. Active ingredient

1. 0% Pol yet hyl ene gl ycol 1000 74.5% Pol yet hyl ene
Igbﬁé@@rﬁll%a%a‘l' 5% WD 2007/ 025899PCT/ EP2006/ 065524 -
- edients are nelted together and m xed on

a steam bath, and poured into nolds containing 2.5 g

Ingredieniaei ght . Topi cal For nul af Gwams | ngr edi ents Gr ans
Active compound 1 0.2-2

Span 60 12

Tween 60 2

Mineral oil 5

Petrolatum 10

Methyl paraben 0.15

Propyl paraben 0.05

BHA (butylated hydroxy anisole) 0.01

Water g.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring.
A sufficient quantity of water at about 60°C is then added with vigorous stirring to

emulsify the ingredients, and water then added q.s. about 100 g.

Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active compound
are prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium carboxymethyl-
celinlose, dextrose, and the like. Hydrochloric acid may be added to adjust pH. The nasal
spray formulations may be delivered via a nasal spray metered pump typically delivering
about 50-100 microliters of formulation per actuation. A typical dosing schedule is 2-4
sprays every 4-12 hours.

Example 11:  P2X3/P2X,; FLIPR (Fluorometric Imaging Plate Reader) Assay

CHO—KI cells were transfected with cloned rat P2X; or human P2Xy; 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 mcubated 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 Ca(l,, 2.5 mM probenecid; FB). Each well received 100 1l FB and
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Active conpound 0.2-2 Span 60 2 Tween 60 2 M ner al
oil 5 Petrolatum 10 Met hyl paraben 0. 15 Propyl

wo peabsne 0. 05 BHA (butyl ated hydroxy ani sol e) pOr@i2006/065524

Water g.s. 100 Al of the ipgredients, except
wat er, are conbi ned and heated”to about 60C with
stirring. 5 A sufficient quantity. of water at_ about

1¢hd of $he Frreseentetye Mo v bt BT pengln §ftena bRorsiyeloading
in%:ggatio?lgart %Q&(E IAtlllles cell§ nw%reV\@zti Ed &Qi%{]es %jtgl%, Fnd 2 ﬁ%gloﬁt ul}vge% FB was
left in each well.

Test compounds (dissolved in DMSO at 10 mM and serially diluted with FB) or vehicle
were added to each well (25 pl of a 4X solution) and allowed to equilibrate for 20 min at
RT. The plates were then placed in the FLIPR and a baseline fluorescence measurement
(excitation at 488 mm and emission at 510-570 nm) was obtained for 10 seconds before a
100 ul/well agonist or vehicle addition. The agonist was a 2X solution of a,B-meATP pro-
ducing a final concentration of 1 uM (P2X3) or 5 uM (P2Xy3). Fluorescence was
measured for an additional 2 min at 1 second intervals after agonist addition. A final
addition of ionomycin (5 UM, final conccntrétion) was made to each well of the FLIPR
test plate to establish céll viability and maximum fluorescence of dye-bound cytosolic
calcium. Peak fluorescence in response to the addition of o,p-meATP (in the absence and
presence of test compounds) was measured and inhibition curves generated using
nonlinear regression. PPADS, a standard P2X antagonist, was used as a positive control.
Using the above procedure, compounds of the invention exhibited activity for the P2X;
and P2X;/; receptor. The compound 4-(2,4-Diamino-pyrimidin-3-yloxy)-2-ethynyl-5-
isopropyl-phencl, e.g., exhibited a plCsp of approximately 8.24 for the P2X; receptor, and

approximately 7.99 for the P2Xy/; receptor, using the above assay.
Example 12: In vivo Assay for Asthma and Lung Function

BALb/c] mice are immunized with a standard immunization protocol. Briefly, mice
(N=8/group) are immunized i.p. with ovalbumin (OVA; 10 ug) in alum on days 0 and
14. Mice are then challenged with acrosolized OVA (5%) on day 21 and 22. Antmals |
receive vehicle (p.o.) or a compound of the invention (100 mg/kg p.o.) all starting on day
20.

Lung function is evaluated on day 23 using the Buxco system to measure PenH in

response to an acrosol methacholine challenge. Mice are then euthanized and plasma

samples collected at the end of the study.
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arélig&p@l@%ﬁaﬁlgeﬂ em%waﬁﬂi'iﬁde?&i P 1] steﬁvfatiéﬁ oﬂﬂldé\'fﬁ'nﬁd]iii—ifnj&tcd pa\(ajv. The

absence an resence o est conpoun Wwas, reasur e )
dugpliph HHIOGTRREBT v R ger glsaeh an a%rma%dsbmhlm%@&ﬁww using
anl @618 &&H B8haviIPARm erd Hsd GFadaliditin 2t d%ﬁh’ldﬁ%ﬂiiﬁitng avécorded

used. as a positive control. Usjing the above _. . L.
sepateld SanncRLSE A ddakAt oOmin; The 8FiBS AP figking or shaking in
se@fiidls Yoy tifn@10 th FaniRAXSorRittrdtlh2edrly SeR8vitieread B late phase is taken

compound o . , . .
as ghe sumy ofseseRdssPeRflickingion ssakin sirom. 15 ta i) 1 Aplasma sample is
collé@&y.opy! - phenol, e.g., exhibited a pl C50 of

approximately 8.24 for the P2X3 receptor, and

approximately 7.99 for the P2X2/3 receptor, using the
above assay. 20 Exanple 12: In vivo Assay for Asthma
and Lung Function
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BALb/cJ mce are immuni zed wth a standard
i mruni zation protocol. Briefly, mce (N=8/group) are

wohbeiessssed i p with oval burnin (OVA; 10 gg) i PCR/EMNGDE5S24

days 0 and 14. Mce are then %Bal | enged with
aer osol i zed OVA (5% on day 2i“and 22 Aninmals receive

vehi a conpound of the invention (100
%13 E?ﬂﬂf?mgfﬁ%glng on day 25 20. ‘Lung function
I's eval uat ed on day 23 using the Buxco systemto
Adeh saileSjragid-Dawleg sae (350-425 gHaaIem dadiann;ﬁﬂjsaﬁhcalre heused 1-2 per

o M PR i Pt TasTieg, Ry e Siep g P S a Rt BERparbital sodium (4
n@%ﬂaﬂﬁﬁ&%ﬁ@'ﬁﬁ%ﬁ@ﬁ@ﬁﬁ5ﬂéﬂf ode9 are [Hx@dpha sdBred into the

AR By Pt 255 35055 *her S R Be R et eads

mﬁeﬁﬁw&suc)&uﬁng#deg( angl@xteribhieedbatithevh spevaftiee neck for future access.

SR8 3k e S LB SRR 8 o o

tegingg adm ni stration, respectively. A |laparotony 5 was

T BSEPHAAS (P IRREN TG B Aot DT B ] ndation of a 7-8

crirElah glﬂeﬁmls ldtéxgledlivsdn tied Arcsinkdla fRotible ﬁnb&ffﬂldﬂ’aﬁom isfalsiycated, in-

bl er. wa can Iated for i ne
st GEtE e e B a i bR T ISR cagptpr o the base
ofthd til3 Olomr&uilehaéﬁmd (CRrD) i® acme«edw olphmm@ laadldﬁmd\ga& to a con-

nf used th RT s ne at. 100 Ll mn ont. nuo
S ISR A T BB Ot PRI b onpfiskand Gy moni-
to@&lﬁl@j ¥ pebssufé oritidl ld&h@é] Heqicﬁls&\BS;ubﬂ&Iﬁbdl BWEE eitbck@m3tod response

ARy ssrgchertel e Gosinelinddif i alfguR TG ga pro-

dw2t ®yRerfrativachfalse ¢1dﬂﬂ'hﬁl&ib@1€iuei§ﬁﬁaﬂaﬁﬂ°&s hﬁmﬁiﬁddnfsugl Spikez soft-

PGP Ra HRBbAE ok Sk ol PR, 29 B vy
isqahndifiddrer iz@gees)eﬂirei di¢hsioR fEbz(sé'Hhe) tdimmgcﬁmdigeﬁaeﬂ dnd 20 sec
trigge rth first mcturition addrcontr{f\ctlo

affe if s ctain 1813k YR PEr S UHEBa R i e didension above

bzi%aﬁtﬁl ik ﬂ?ﬁleﬁﬁl@ ftlfdl@&[!o%@& ISembid ma@amggo\ﬁ@%tm moﬁzo 40 and 80
ntractions for a m nut eriod foll owng.the
SPEAmEE LR %Haég aipgd ILeRRSSIpNS visrdatid jatypefere any
u&ﬁﬁ@ngstabllshed t he bl adder was dralned and the
ani mal . was dgsed, with drug or vehicl .5 nil/
Compoynds aie evaatest for gileakeom respqnset totcwio %@h@ﬂf?ﬂ%ﬂ a model
ofl dahiéSiiRBral F¥ACHLiBn hdd a s dERbE dblcﬁﬁlhﬁ)eﬁ‘éﬁ@ﬁiw%rwﬂh&d by intra-
Spra ue EnmAe rats (180-220 are placed j
colopme t pit8,ZygIosn @Wer%ﬁe‘F‘ mlbdnstljed iR %001011 with a gavage

08! ihed (& @ dEﬂ)'tﬁ Jf @Bt Eecre NPk fe@mendl sk@lps3all Gbﬁ‘sflst of 8 rats each.
Vehi cl e, drug %03| ti,ve control (nor phl ne 2

Aguge wﬂ.r@p@fﬂw% BE irtinmdirstspt drugon e vissTalp ﬁ%@g{on Lof3

d&@s%fr}ﬂu g, @ﬁﬁﬁj drrpo@ﬁ% béhtrd (ﬁfo)'pl'nﬁe I8 RGHEY atetdeinistered after
p ant ar surface of he rlg hi nd paw usi

26-
baselingaesponggsare ﬁa%bélﬂaﬁderqsnw LY @Ft?ﬂ%‘m aisi%l%weg qvgethe next 60—
oager vati on chanber. Mrrors placed 25 around the
chanber all ow_unhi ndered observation of the . .
VisesraklyPPESPIH Y dop s in sreflectipf Sry et whickaficp Hrasplpaic

trtgl%lﬁéﬂﬂ With 2ym6&aNindakMBhicitRealRERESYerDMtR bhlaing ?égponses are
observer using an automated behavioral tiner. H ndpaw

establighiedg Paing tas feng taging af fhonrgrespenspeioshuersionegs Aaewed to
estaBlish epriefee Jﬂfyg@rs&ﬁitﬁ)ltyoﬁl BhdthfliredRE §é%@a@fmﬁlsﬂ§tlon of 1 of

spent I|ck|n haking in séconds fromtine 0O t

3 gosgs p%dr@en@hm@mqsn@’c éamqrgl (praghine,he medke) taFFéle@t ‘bhours after
zyim APk nn{geﬂrr i A @I&emedl&as@l&f foHBRLA 9erIRERLxt b ot Aith.

to 40 mn A plasma sanple i1s
coIIected
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WO 2007/ 025899PCT/ EP2006/ 065524 - 60 - Exanple 15:
Col on Pain Assay Adult mal e Sprague-Dawl ey rats

WO e@hfd2588% g; Harl an, Indianapolis, IN are hopsearioedoess24

per cage in an animal care fa ility. Rats are deeply
anesthetized with pentobarbif sodlun1(45 ng/kg)

ESARbRUE, L5 HPAS RS KON AL e e Bl e

for el ect Nemgeogr aphi ¢ ( EMO) recordlng Electrode
| eads are tunnel ed subcut aneously and exteriorized at

£ : . Af . .
Th{ FRdRit cPmpb 0Lt ith B So R0 e 2l Blaaminegt noing the
Chmﬂmnahet“fmmﬁ-ﬁ’?%m)’moﬁﬂl afhet@phthit paigin ke where cold allodynia

SRR A0 AL A0 anor1 520

cihilagdialib@ pératuex obBHPO 0Bo gdsetalg rmalpesia 1DHE 3, bISg. t ube.

The. bal | | ub [ d i A I
S 0Tl G 5 O o v

ligiifee (480, rd-0 bl&ohas gut) fard ]bieceﬂa:krbumﬁi)émraﬂyhﬁjund the sciatic nerve

Py o eErlon TRELGE M PRI frfher FORRe furgery. On
ddysur hsfedr @mlrgerypﬂﬂ:srsns fage inftiatlg atseakbd éot cahﬂ-uuhmbd allalyniayby indivi-

f s SRR e oR B sRE et PO s the

infasd pawiduting aft - mhe;)@bﬂajﬂtﬁﬁﬁ Firedin fuirettlpawts lifted out of the water.
ntracti

| |
PN BRERRRRES B oGO sk RUT GHE R AT ho kbR s ma
diSjhyedss 150f genaiie of BT oh dgyezLEI ienbmglsﬁrglagsa:g oonsidedgito exhibit

ension trial [lasts 60 ctivity
03% Sle Ry Ssnd 18 subpayest St Erhﬁegﬁ“ i W@ cle, reference
ccﬁnqbdmgl &Qoﬁﬁﬁmdd§6ﬁﬁﬁhﬂfbﬂﬁaﬁ Are24t nsia (staaéd ﬁfbcutaneously (s.c.) 30
ncrease | tal nunbe of recor

t ent on. (? %
R LR SR IR S
m&éntidiﬁorf aAPaNsEniaSia Bberhines 1110 ¢resIoREe®ingah€RR oral dose of

0. 20, 40 and 80 art
e ollg iRk Tl ) S ERUEEn o ahidpdFEratanA coinbound of

thigiadéniRatat ~C0 AR (BIB) A Jldags.ed for effects on
responses to colon distension initially in a nodel of

acut.e eral _nocj ceptl nodel of col on
BRI Lo lot BYRepEag ool Mish 55 col oni ¢

treatnment with zynosan (1 m, 25 ng/nL) instilled
The¥ffectsh ceap o dai dfl&uan@auagem eenkt gain G&ﬁidtfﬁ’ﬂl]ﬁfﬁi Isetween Day 7

togfz{)yéﬂiré[l% ab 2 gxhrz? %{&J@rwﬁi&%ﬁ&g BI’ %L?g%r 20 | Eﬂ’ t?w%hs%a.tl femur

oft@{/Hy) ndifd. ect s of drug on acute V|scerw

S%ﬁﬁ&%?&g%?ﬁﬁg%ﬁﬁ %frlfgi{ thgl?%é‘j hl ¢! ollect1on ATCC), pre-
vieehly

shostnero dern@ it i Nesiias ¢h boge mmﬁmﬁﬁﬁiualb@ mjechon are grown and

est apl dLﬁg;chﬁ%i;& g t@OIBP ?%@trq?ﬁl%ll a%}gggl A rg)ru%naft 185V\Eﬁis are injected
dlﬂylﬂ? 6 filsd mb&unayy cdvaty of gt distgl feine il shesthetized C°381/Hel mice.

vehi.cle after_intracolonic treatyment with an
BIgYTHAE BF AP RpdalirIRICe AEE 19 18 P iag5Qk fqensive behaviors
(FRhRON& 98 ardirfy) S5l Fdtlon SdveRed 1 i?dsmﬁasﬁz@bafau@rst @sddhivdy &lgudrding),

hoyrs, responses to t ens ssessed to
fogeefl agudiery ﬁl@r%lﬂgg%ﬁ%g@ &%h?ﬁ%?@ Pmppyn dg of this invention are
dééfﬁﬂﬁ@ﬂfo‘l]b%ﬁlg&ﬁsu{%é gout@E. N HdshihRtrh@on &h Dh gf- 8% &. In addition,
doses of d icle or positive contro nor phi ne,

the eeqiyoagy BIDy admipigigaiion of cpmpoygdasy. Vet fpm Day 7

— P15 eeRRASAMdGviEis i Hdwir @mfethsm@o@m 3 11 e 1ndRtand 15.
60-90 min WO 20071025899PCT/ EP2006/ 065524



-61 - Exanple 16: Cold allodynia in Rats with a

Chronic Constriction Injury of the Sciatic Nerve The
woebimrtpoof conmpounds of this invention on colpg1/EP2006/065524

al  odyni a are determ ned using,the chronic

constriction injury (CCl) nodgg'of neur opat hi ¢ pain

' rats ere col al | odyni i. asured.in a.
W Rk b i th S heenceie el itk FRESHE B welndtine o
embddjntdntothefeoh 12shdukhbandesstd@hipethataskdledfin Broddt that various

ogas._et al . al gesi 1997, 3,..1-8). .
g oSl Ppoe e QAR PV B sl Sy isparting from the
titueispicit aad s@pe of tHelisventioat Iic adritivie manyl rocdifiedions thay be made to

Ligatures.(4-0,.0r 5-0.chrom c. .qgut) are placed
ELER téCPéf’% SRy R CPH‘é"’&I&g%P% waliEr 5&0‘:6?30% O step or
steps, td) éhetdbijdctivegitioand stbpe ofaths passenttiinventiah | Allsach modifications

recover . fromithe surger On, 10 days 4-.7 after
ol G ol REPIR RSB by P liafs ARERQ&erfs! Lo o

-induced all odynia by indivi- dually placing the

animals in the cold-water bath and recording the
total lifts of the injured paw during a 1-mn period
of time: The injured pawis lifted out of the water.

Paw | ifts associated with | oconotion or body

repositioning are not recorded Rats that displayed 5

lifts per min or nore on day 4-7 follow ng surgery
are considered to exhibit 15 cold allodynia and are
used in subsequent studies. In the acute studies,
vehicle, reference conpound or conpounds of this

i nvention are adm ni stered subcutaneously (s.c.) 30

m n before testing. The effects of repeated

adm ni stration of the conmpounds of this invention on

cold allodynia are determ ned 14, 20 or 38 h

followi ng the |ast oral dose of the follow ng
reginmen: oral (p.o.) admnistration of vehicle,

reference or a conmpound of 20 this invention at -12 h

intervals (BID) for 7 days. Exanple 17: Cancer Bone

Pain in C3H HeJ M ce The effects of conpounds of this

i nventi on on bone pain are determ ned between Day 7

to Day 18 followi ng intramedullary injection of 2472

sarcoma cells into the distal fenur of C3H Hed m ce.

25 Specifically, NCTC 2472 tunor cells (American Type

Culture Collection, ATCC), previously shown to form

lytic lesions in bone after intranmedullary injection,
are grown and mai ntai ned according to ATCC
recommendati ons. Approxinmately 105 cells are injected
directly into the nedullary cavity of the distal

femur in anesthetized C311/HeJ m ce. Begi nning on

about Day 7, the mce are assessed for spontaneous
noci f ensi ve behaviors 30 (flinching & guarding),

pal pati on- evoked noci fensi ve behaviors (flinching &

guardi ng), forced anbultory guarding and |inb use.

The effects of conpounds of this invention are

deternmined following a single acute (s.c.)

adm ni stration on Day 7 - Day 15. In addition, the

effects of repeated (BID) adm nistration of conpounds
of this invention fromDay 7 - Day 15 are determ ned

within 1 hour of the first dose on Days 7, 9, 11, 13

and 15. WD 2007/ 025899PCT/ EP2006/ 065524 - 62 - Wile
the present invention has been described with
reference to the specific enbodi nents thereof, it
shoul d be understood by those skilled in the art that
vari ous changes may be nmade and equi val ents may be
substituted without departing fromthe true spirit
and scope of the invention. In addition, many

nodi ficati ons may be made to
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20

5 adapt a particular situation, material, conposition
process, process step or steps, t .&ﬁ
“K)&@ﬂ§%§ﬁve ‘spirit and scope of the present inggﬁ Hpo/065524

such nodifications are i nb&nded to.be within the

Scope of the clains appended hereto. WO
2007/ 025899PCT/ EP2006/ 06552dlaims 63 - Clainms 1. A
conpound of formula | . NHR8 (1) or pharmaceutically

1_ﬁ§%§§&mdeofsfg,lrﬁ1§latlhereof 5 wherein Xis -CH-; -0-;

or

orwherein'n is from0O to 2 and Re is hydrogen
al kyl; Dis an optional oxygen; Rl is al kyl;

al kenyl ; cycloalk-ylﬁ‘cycloalkﬁny1 hal o; hanaIkyI

or
i's hydrogen; al
hal o- al kyl ; alkoxy
am no; hydroxya
al kynyl al koxy; IkyI-
aryl; heteroaryl; he
aryl oxy, heteroaryl o
optional ly substitutdd

-(C112).-(2Z2)n-(CO)-RR 15-(CH2). - (Z) n- S02- (NRe) . - Rb, (D)

hydr oxyal kyl ; 2, R§ angl R4 each i ndependently
VN ; hal o; am do;

oxy; Iha al koxy; nitro;

ke oxyallcoxy;

quo vl ; ryI onyl ; cyano;
rocycIyID het er ocycl yl al koxy;

E;raralkyloxy het er oar al kyl oxy;
phenoxy; -C=C Ra;

wherein mand n each independently is O or 1, Zis O

or prharmadeutlcally acceptable salts thereof,

wherein

X

D
Rl

is —-CHy-; -O-: -S(O)y- or -NR*-, wherein n is from 0 to 2 and RCis hydrogen or
alkyl;

is an optional oxygen;

is alkyl; alkenyl; cycloalkyl; cycloalkenyl; halo; haloalkyl or hydroxyalkyl;

“R% R?, 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),1 {CO)- R"
~(CH2)u-(Z) x-S0~ (NR%),-R®, wherein

m and n each independently is O or 1,

ZisOorNR°, ™

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

R” is hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and
each R®is independently hydroger or alkyl; |

or R* and R’ together with the atoms to which they are attached may form a five or six-

RS

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

is hydrogen; alkyl; aryl; aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl; alkoxyalkyl;
alkyisulfonylalkyl; aminoalkyl; cyanoalkyl; alkylsilyl, cycloalkyl, cycloalkylalkyl;
heterocycl; or heterocyclylalkyl;



128 is hydrogen; alkyl; arykaralkyl; heteroaryl;
al kyl ; hydroxyalkyl alkoxyalkyl
‘Voaﬁ&ﬁ%gﬁ fonylalkyl an1noa|ky| cyanoalkyl;
aIkyIS|IyI cycloalkyl ZOcyeﬁéaIkyIaIkyI
heterocyclyl and heterocyclylalkyl l e i s hydrogen,

RalKyhyhhymﬁékﬂ.hdbﬂmﬁvmﬂémmnoq dndkunpﬁﬂdkyl or '

AR e GER P SRBRL M 89 orvons

mhlc(iﬁoa]hjéycya]pelkalaﬂsahﬂnehbam hiloalkoxy; hiydrexgalky; alkoxyalkyl; alkylsulf-

het e?gg? ﬂ%{lt%%%lf)g%ﬁ%?ﬁ%y%%gy%udes l?oglelf&k 1w

5 Ey @m@@mkmryyarboaylﬁuqyl andd zkzylkyl mm&rm l)hetcroaryl heteroaxyla]kyl |
D RSIeRa Al BRI O hose el RRUL Y

aIkyIS|IyI cycloalkyl cycloalkylalkyl heterocycl;

&%ﬁﬁ@ﬂéﬁ@@?@f@hmmRyWhmENMX1s()<n -CHz-. '

2007/ 025899PCT/ EP2006/ 065524 - 64 - R6 is hydrogen;

7 and

RO e Rae A o 4 Bnp BiniSp e oo

al koxyal kyl ; anlnoalkyl anlnosulfonyl cycl oal kyl ;

cycloalkylalkyl halmélkyl hampaﬂkoxy, hydroxyalky;

al koxyal kyl ; alkylsulfony al kyl sul f onyl al kyl ; '

anlnocarbonyloxyalp - Nbonylalkyl

5hydr oxyal kyl oxyca al y aralkyl

aryl sul f onyk hg%

het eroaryl sul f ;

het erocycl yl al kyl . - 2y|; The conpound of clain11,

wherein Xis -0- or - -. 3. The compound of claim1

wherein said conpound,is of the fornula Il N H F17

10 wherein X, R, R3R 1(5, R7 and 1(8 are as defined (;

in claiml, orisof formula 111 V\/nerelnRI l e, R5, :

10 W}'e\zflg%gg%saﬁg 3 ngﬂsiapeegsdlegngémcml is of formla

is of formula III

PCT/EP2006/065524

(III);

wherein R', R>, R’, R” and R® are as defined in claim 1;or

is of formula TV



wherein R3, le, 127 and R8 are as defined in claim1;
‘or is of the formufa (X) (X) -wherein X, D, R, 127,
-and R8 are as defined in claim1, and 65a R' is

al kyl ; al kenyl ; amino; hal o; -&hide; hal oal kyl ;

al koxy; hydroxy; haloalkoxy, nitro; am no;

hydr oxyal kyl ; al kighyal i€y ; hydro;yalkoxy;

al kynyl al koxy; aIkyIsquonyI | sul fonyl ; cyano;

aryl; hetegmaryl; .eterocyclylalkoxy,
"aryl-oxy; heteroaryl YR aral

het er.oar al | cyl oxy; |lopti ¢nal

-CC-Re; - (Clizp~ NHR®

-(CH2),,,-(2).-S02-(NR)"- Rb, mhereln ngnd n each

i ndependently is 0O o1{1f Zis 0Oor Ne, litais

hydrogen; al kyl; aryM amicyl; heleroaryl;

het eroaral i cyl ; hydr@gyal kyl ; al koxyal kyl ;

al kyi.sul fonyl al kyl ; am noal | cyl; cyanoal kyl ; (Iv);

al kyl silyl, cycloal kyl, 'cycloallcylalkyl; '
wﬁh@éﬁ'ﬁgcaﬁcky%adﬁhgrerh%%ﬁﬂ&yﬂéihﬁ“% Ro i's” hprogen,

I, " hydr oxy, al koxy, . am no, roxyal kyl or

alkoxyalkyl and each Ris |ndependently hydrogen or

al kyl.; and R 2 is al koxy or hydroxy 4. A

phar maceuti cal conposition conprising a

phannaceutical |y accept abk excipient; and a conpound

of Claiml. -66 -

sgp tltuted phenoxy

is of the formula (X)

R’ NHR’
R X | oy
NANHR
R'ﬁ . [I)

X

wherein X, D, Rl,‘RT, and R? are as defined in claim 1, and



5 A conpound accordlng toclaim1l for use in the
‘treatnent of a P2X3 or P2X213 receptor

ant agoni st-nedi ated urinary tract disease sel ected
fromreduced bl adder capacity, frequent mcturition,
urge incontinence, stress incontinence, bladder
hyperreactivity, benign prostatic hypertrophy,
prostatitis, .detrusor hyperreflexia, urinary
frequency, nocturia, uri®@®y urgency, overactive

bl adder, pelvic -hypersensitivity, urethritis,

g Eﬁ t|t ts, pelvic £aln syndr one, prostatodynla
gyt @Y B‘P”!Ud‘i'%%m #lkpippbydsenys haloalixy; nit;
alithd) h§RBE jalilyD BikoSig 81&5!431 1

_infl ammatory palon sur clgf parh %@ceﬁgﬂﬁ%ﬁ#&ﬂ
a&'éwﬂfawip%’ﬁw enmcm ‘hetereycilalieiyy aryieiyn

h nervy &
(Pﬁb neur tlsgéﬁeura p0|3§%3ng, f@%ﬁ éicq&

{ﬂﬁ%@?s{¢ﬁﬁhﬂ@36§9bﬂNR§u awieesin pai n, V|ral,
PafaSdabd infection, post-traumatic
IhjUf%% ﬁm&%??n gg%%@iated with |rr|table bowel
, respiratory disorder selected fromchronic

dlseas ast
lﬁ%ﬁr%s b asmp%%}m)ga 15 ﬁ?aégﬁ‘ maﬂ%b P&‘SPX}?QW% @fkogyalicyl;
aﬂwbnifmnyialksé;tdmnmmlcyawalﬂm aitkylsitilf ERIGARYD Eyci ORIyt
r ic, renal colic,
g“g&ﬁ# é&# g@@g and pain associated with
oungm’ rmgdsmﬁy tslok@ g}ls’laﬂﬁm’h %IP ;‘rt he ﬁwgrgicllo?}ndof
cé"%d? E‘gﬁl-?ﬂ‘? oty k‘y‘?fﬂ hemd of a P2§)(3 gr P2X213
R? iy ale@ptophydstagoni st - nedlated di sease. 67 7 The

conpound of claim| selected fromthe group
consi sting of:

4. Apgarg%gﬂﬁwwmﬁoﬁamaﬁgmcap&]hoxxce%%&'hoxazlep%ﬁé Selpitnr;

andag:q&zonrsbpﬂfahgyn -14- met hoxy- 5- phenyl et hyny! - phenoxy) - pyr.
i m di ne-2, 4-di am ne;
5-(2-1sopropyl - 4- net hoxy- 5- pr op- 1
-ynyl - phenoxy) - pyri-m di ne- 2, 4- di ami ne; ‘
5- (5-Et hynyl1-4-fl uoro- 2- |sopropyl phenoxy) - pyri m di ne
-2,4-di am ne; 542 -1sopropyl-4-nethoxy-5
- (3-net hoxy-prop-1 -ynyl)-phenoxy] -pyrimdine-2, 4-
di am ne; ‘
5-(2-1sopropyl-4-met hoxy-5-pyridin-2-yl ethynyl - phenox
y) - pyri m di ne- 2, 4-di am ne;
5- (2-1sopropyl- 4-met hoxy-5-pyridin-3-yl et hynyl - phenox
y) - pyri m di ne- 2, 4-di am ne;
445- (2, 4- Di anino-pyrinidLn-S-yIoxy)-4-isopropy1-2-neL
hoxy- phenyl | -but-3-yn- | -ol;
545- (2, 4- Di am no- pyri m di n-5-yl oxy) - 4-i sopropyl- 2- net
hoxy- phenyl | - pent-4- ynenitrile,
5-(2-1sopropyl - 4- net hoxy-5-pent-1
-ynyl - phenoxy) - pyri m di ne- 2, 4- di am ne;
5-(2-1sopropyl-4-met hoxy-5-pyridin-4-yl et hynyl - phenox
y) - pyri m di ne- 2, 4-di am ne,
5-(2-1sopropyl- 4- et hoxy-5-t hi ophen- 3-yl et hynyl - pheno
Xy) - pyri m di ne- 2, 4-di am ne;
5[ 2-1 sopropyl- 4- net hoxy- 5- ( 3- net hyl- 3H i m dazol -4-yl e
t hynyl) - phenoxy] - pyri m di ne-2, 4-di am ne; '
545- (2, 4- Di am no- pyri m di n- 5- onxy) 4-i sopropyl- 2- net
hoxy- phenyl | - pent-4-yn-1- ol;
5-(4-FIuoro-2-isopropy1-5-prop-1-ynyl-phenoxy)-pyrin1
di ne- 2, 4- di anme;
5-12- 1 sopropyl - 4- met hoxy- 5- ( 3- met hyl am no- prop- |
-yny1) - phenoxykpyrirnidi ne-2, 4- di am ne;
345- (2, 4-D am no- pyrlnldln 5-yl oxy) - 4 -i sopr opy1- 2- net
hoxy phenyll-prop - yn- 1- 68



'244- Am no- 5- (5- et hyny1- 2-i sopr opyl- 4- net hoxy- phenoxy) -

-pyrim din-2-yl am nok et hanol ;

5- (5- Et hyny1- 2-i sopropyl- 4- met hoxy- phenoxy) - N*2*- (2-p

[ per| din- 1 -yl-ethyl)- pyrimdine-2,4-diam ne;

N¢2*- (2- D met hyl ani no- et hydg - 5- (5- et hynyl 2-1 sopropyl

- 4- met hoxy- phenoxy) - pyri m di ne-2, 4-di am ne;

244- Ami no- 5- ( 5- et hyny1- 2-i sopr opy1- 4- net hoxy- phenoxy)

-pyrimdin-2-ylam no] - propan- 1 -ol; 69
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6. The use of a compound according to claim 1 for the preparation of a medicament for
the treatment of a P23¥; or P2Xas receptorrantagonist-mediated disease.
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7. The oompo;&- of claim 1 selected from the group consisting of:
S-(S-Ethyﬁyl-2-isopropyl—4—methoxy-phenoxy)-py1~imidine—2,4—diamine;
5«(2-Isopropy1-4-meFi10xy—5—phenylethynyi-phenoxy)—pyrimidine—z,4-diaminé;
5-(2-Isopropyl—4—metﬁoxy—5-prop~1 -ynyl-phenoxy}-pyrimidine-2,4-diamine;
5—(5-Ethy-nyi-4—ﬂuoro—2'-isopr0pyl—phenoxy)-pyrimidme-Z,4—diamine; '

- 5-[2-Isopropyl-4-methoxy-5-(3-methoxy-prop-1-ynyl)-phenoxy]-pyrimidine-2,4-

diamine;
5—(2-Isqpropyl-4-methoxy—S;pyridin—2—ylethynyl—phenoxy)—pyrimidinc~2,4—diamine;
S-‘(2-Isc)propyl—4-methoxy~5—pyn'din—3-ylethynyl-phenoxy.)-pyrimidine—z,4—diami.ne;
4-[5-(2 ,4—Diamino-pyrimidin-5-yloxy)-4—isopropy1—2;methoxy—phcnfl} -but-3-yn-1-ol;

5—[5—(2,4—Diamino-pyrimidin-5—yloxy)-4—isopropyl-2—meth0xy—phenyl]—pe_nt—4—
ynenitrile;

5-(2-Isopropyl -4—m-eth0x3f-5—péntal -ynyl-ph‘enoxy);pyﬁmidine-2,4;diamine;
5—(2-Isopropy1—4—meth0xy-5-pyridin—4—y1ethynjl—phenoxy)—pyﬁmidined,4—diamine;
5-(2-Isopropyl-4-methoxy-5 -thiophen-3-ylethynyl-phenoxy)-pyrimidine-2,4-diamine;

5-[2-Isopropyl-4—methoxy-5*~'{3~m'ethyl-3 H-imidazol-4-ylethynyl)-phenoxy]-
pyrimidine-2,4-diamine;

- 5-[5~(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phenyl]-pent-4-yn-1-

ol;
5-(4-Fluoro-2-isopropyl-5-prop-1-ynyl-phenoxy)}-pyrimidine-2,4-diamine;

5-[2-Isopropyl-4-methoxy-5-(3-methylamino-prop-1-ynyl}-phenoxy]-pyrimidine-2,4-

diamine;

3-{5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phenyl}-prop-2-yn-1-

ol;
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5-(2-Isopropyl-4-methoxy-5-trimethylsilanylethynyl-phenoxy)-pyrimidine-2,4-

diamin_e;
5—(5—Cyclopr‘opylethynylé-isoﬁropyl—4—methoxY—phenoxy)-pyrimidine—2,4-diamine;
4-(2,4;Diamino—§yﬁmi'din-5-y10xy)—2—¢thynyl-S-isopropyl-phenol;
5-(5-Ethyﬁle—isoproﬁyl-phenoxy);pyﬁmidine-Q,4—diamine;
5—[5-Ethynyl~4—(3;ﬂuoro-benzyloxy)—2—isopropyl-phenoxy]-pyrimidine—ZA—die[mine;
5-(5—Eth‘ynyl—2~isoprdﬁyl-4~methoxy—benzy1)—pyn'midine-iz,4-diamine;
5—(2—Ethy1—5—ethynyl-4—methoXy~pheﬂoxy)~py1imidine—2,4-diamine;
5—(2,5—Digthynyi-4—methoxy—phenoxy)-pyrimidjne—ZA—diamine;
5-(2,5~Diethyny1—phen0xy)—pyriﬁlidine—2,4-diamine;
5-(5-Ethynyl-2-iodo-phenoxy)-pyrimidine-2,4-diamine;
5—(2~Ethynyl—5-iodo;4—mcthoxy—phenoxy)—pyrimidiné-ZA-diamine;
SH(S—Iodo—i—isopropyl;S —rﬁeﬂmxy—phenoxy)—pyﬂmidine—2,4-diamine;
2—[4—(2,4-Diamino—pyrimidin—5—jloxy)—-2-ethynj1-S-isopropyi—phenoxy]—ethanol;
| 5~(S-Ethyny1~2—i50prop§(/1—3—methoxy—phenoxy)-pyrimidine»ZA—diamine;

2-[4-Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2-ylamino]-

ethanotl;

5-(5-Ethynyl-2-isopropyl-4-methoxy-phenoxy)-N*2*-(2-piperidin- 1 -yl-ethyl)-
. pyrimidine-2,4-diamine;
N*2*-(2-Dimethylamino-ethyl)-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)-

pyrimidine-2,4-diamine;

2—[4‘—Alnino~=5_'-,(5-ethy;a'y1—2—isopropyl—4—methoxy—phénoxy)—pyrimidin—lz-ylamir.to}—

propan-1-ol;
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5-(5-Ethynyl-2-isopropyl-4-methoxy-phenoxy)-N*2*-(2-morpholin-4-yl-ethyl)-

pyrimidine-2,4-diamine;

1-[4-Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2-ylamino]-
o propan-2-ol; i

5-(5-Ethynyl-2-isopropyl-4-methoxy-phenoxy)-N*2*-( 1 -methanesul fonyl-piperidin-
4-yl)-pyrimidine-2,4-diamine; '

5-(5-Ethynyl-2-isopropyl-4-methoxy-phenoxy)-N*2*-(tetrahydro-pyran-4-yl)-

pyrmidine-2 4-diamine;

2—[4-,Amino—5-(5—ethynyl-2-isopropyl—4—methoxy—phenoxy)-pyrimidin-2—ylamino]~
propane-1,3-diol; '

5-(4-Chloro-5-ethynyl-2-isopropyl-phenoxy)-pyrimidine-2,4-diamine; and

3-[4-Amino-5-(5-ethynyl-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2-ylamino]-

propan-1-ol.



