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receptor antagoni sts, and associ ated phar- maceutica
conpositions containing them and nethods for their

use as therapeutic agents. Prostaglandins or

prostanoids (PG s) are a group of bioactive conpounds
derived fr amrpamirbiane: phosephediiphdtomngs abeafGRtkTs

from 20-carbon essential fatty acids containing 5

three, four, or five double bonds, and a cycl opent ane

ring. They fall into several main classes designated

by the letters DL E, F, G H, or I, and are

di stingui shed by substltutlons to the cycl opentane
rihginvaréomuslates 6o prostaglaadin b (W) megepton poffagoristy, amyl associated phar-
HRREHLR  Bmbogton YopinipNCEY, gb s btbir 3% bbb thic agents
and the subscript 2 indicates that it is related to
drashglardineonpipstandids G’ qrap swuprmdhiraskverosmozege fleniyed from

aftsbRRe ?h%p@lloﬁ wels Ma@%@ﬂ&&’i‘?&ﬁ%b Saltdnl @Qz‘nghltfatt% acids contalmng

ggre at and to cause vasod atlon Is t

tthres ourrm; rﬁtvadt)ub pbondssend @Wcmfesf rigg They falbiato seﬁ@ehmam
HROG GO fﬁge%tef@y EE! ng{f aﬁ&) altehﬁstm ulshed[ by substitutions to
antithro ropertie$ o fact vascu

vibe pyclqaz@n@nae gmal dbe trmu@}msewe father ptﬂyb‘fléﬂb@f &;U@ISCHPtS 1,2,0r3,

"(ﬁﬂl—,‘l’l ARkt tﬁglr a@@%glld redu@Qes. t'ﬂ%s, (fﬁ%' Gk 598§b1E Qing Qﬂ?&ﬁre, and the
e actions of vasoconstrictors. e I nmportancé o

tshibsraipy 3 dnditades th itisréleted t¢ erachigprispgidd by t he

participation of P@2 in the hypotension associ at ed

Wi (A&PEkAGn é'b%éia gékﬁ)rhgfé ﬁﬁt@ﬁfs%ﬂh%%d%ss@ﬁ & Rhibit aggregation

appear to havedire fect on vascul ar
padie apise ivespdilagm andisikbenght enbrimenos taag fraascularhipmeastasis. It has

eﬂ?:gn ﬁ@ﬁé&%’ &t P8I, 'IM c%'h'tx%ﬂltp Yo @fe%nﬂﬁ%ﬁuﬂgé&hc‘é@%pgtﬁg\’of the intact

anmed re erefore

aaasca:glmmaélt $Gixiy alse ghcmsbt tqhmléfﬁlglqgma}@pdw@wrtoé vaseplet tone that
T8GHons Y pE RYUEEAIS T UNRL OB, AL iR BARVEMiesk Wbcular

SSOCIat excessl ve I Ng suc as,
trgtiongis emphidized by she prativiphiion of B{rdin ﬁ@@p@ﬂqa@pm gssoaated with septic

%ﬁ%@l{ g:gl% ég g)};cgst dﬁﬁ%o%q?taﬂ?éaﬁ%h:{berd‘ﬁ%@ﬂ&écé ‘dﬂgrg&hlar

major ro e in- duction o
Inepeeatiliersk Gl. ndrkedly edhanies edeme dorsnatigh@sd peukeiyteinfiltration by pro-

ﬁﬁ@éﬁl 2?\??@1] ﬂf‘quﬁ:ﬁu@d fégg%te g’.[trhgreg%gtIP rece%or antaﬁtomsts may relieve

ritypgteaslon selated seseptic shavbumenrdduncedzatformatiai, epd etay prevent con-

i 0 LIPSO AL o
deopirduging,.act i vati on of both adenyl yl cyclase and

phos- pholipase C, and hence, cAVP-dependent protein
KeDA3EHIM Pﬁlgésﬂf %Puchleﬂﬁ%‘Sdg‘lts &t e‘t’PG(l‘f’ Eﬁrasmégp role in the in-

exert power cts on I on anne
tdwgtiomelihmeragesiai Likewisegn wtt;a%@dlesamowdn @@bs@'fntal evidence to suggest

PO 0 00 PP AR P o

tion [Bley et al., Trends in Pharmacological Sciences 19(4):141-147 (1998)]. Since IP re-
ceptors in sensory neurons are coupled to activation of both adenylyl cyclase and phos-
pholipase C, and hence, cAMP-dependent protein kinase and protein kinase C, these re-
ceptors can exert powerful effects on ion channel activity and thus neurotransmitter re-

lease. Evidence of a prominent role for IP receptors in inflammatory pain has been ob-



tained fromrecent studies in transgenic mce | acking
the IP receptor [Murata et al., Nature 388:678-682
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hyperal gesi a, Prostaglandins arg_known to be generated

locally in the bladder in response to physiologic

Sﬁairf&l'ﬂoﬁ %&E‘ntas%ucﬁésrlﬁttﬁﬁséfuctrﬂi%e Q{@hﬁ%ﬁ?ﬁr PSSP Murata et al., Nature
nuscl e, uri es of esi cal and nerve

eﬁﬁﬁﬂﬁéﬁ?é Y’Mhder son, Pharma- col ogi cal Revi ews

45(3):253-308 (1993)]. PA 2 is the major prostaglandin

el KRR oMy hitBatbHTER rﬂgéjsﬁ{ roﬂh%{a%dﬁ{s @re known to be generated
suq&getlons t hat ndrns may Qe the Ii

T Uerladden Sore e b B lobie PP b s 55eieh affhe detrusor

fdnllddtﬁ %tﬁ@l‘é 1ﬁﬁ1rie¥ of ﬂh@ Qes@éal frukbdaCinPldred &1 Aatih [Anderson, Pharma-
| adder di stensi o been proposed that

Pt RV o A g3 08 D ST b P G 4 g mger prostaglandin released from

Pak RORRY HIIdRE YTIREe Qe@ §tld¥fs %19&& B8 PaglaHIGHsGh Y o the link between de-
ant agoni sts of pr ost a(?b ndi n eceptors are
ybla

eixpios prgcle strpish ﬂ;g@h{gp rtﬁﬂlmq@é@pmﬁnogmf K-fiber afferents by
oadhek Eemoﬁnme@ 'But o ?sseh%n{tg SRA R R ﬂkéﬁvolved in the

expect e a y in respiratory al | ergi es

viréhephysinloggopbladdnr désordsas. i Therefeysorrtasanistapt Hthéglg@hn IP receptors
' a%e QJE 800 BE ubdfulfif SR AtLALY: RN édn@iﬂ?bn% uch as

. 15 I P receptor antagonists, as Il as a
varlety of other drugs, have cone under |ncreaS|n

sfémtag@rﬁsts of Wreecpiars arelsocapestas iading) aptiliy uereaﬂfaéewﬂergles where-
Rhai1s bf&iu'c?oﬁ ﬁ%gﬁ&l@e @Hnaﬂl@fgfeﬁ Esﬁg@&&ﬁ? or ifnar'eip?ﬁtéj& tbf@tions such
clinical evaluati because 0 tricular

aﬁﬁﬁ?ﬂWWIas particularly "torsade de points" (TdP)

that can occur in-clinical trial subjects. The

@etr[b oMtsCL e & Vauql.‘Et&l 9% oﬂh@@grdg@ h‘é@@&frh@ﬁﬁ@err increasing
arrh hn1as as been identif w th rmodul ati on of the

qﬁ{ﬁ%ﬁw vith regprdto sardinvgerulag nsldﬁ Eﬁ@tﬁ JHTOBRHERGIE] recepier %Emmsts have
AR @krid g5l MPVaREBoABE U FSentrioMBF SlrMyth il beerihElery "torsade de
potaSS|un1channeI and i s an inportant contributor t

tmnf.s S0Py thatganiscistin ghipicalitrigl sybigets a £he mrclymisamnby yfnsch these
C It gé(l@&?toosfenhlfk%lﬁ %ﬁ‘ézﬂlﬁﬂ@%s b'e&?fd%ﬂﬁﬁ@d Wite nﬁﬂhﬁattﬂoﬁ R e "human

lac action potentials, which |eads to prol onged
veikarrd-gergar ov@i’éﬁ) i channdln ThgbBRGshawyel istreropege-activated, inwardly-

tﬁ%frﬁl@!p&ﬁafsﬁﬁﬁ‘i cHARbY! 49 ar ARG SRR ARE lt? the repolarlzatlon of ven-

receptor antagoni sts that
Jlrncuhﬁ@@oyl Hesengiglst Blockaged tpshiEi o dhannehinsksaseis mmra@@n of cardiac

1bﬂ Ea{t%;ngllﬁl@% g}tl %e%@s tla??& é@%&ﬁl{rm&l}dﬁgﬁg&lgﬁﬁﬁfon Because of the po-

rte@fe%b'datgl Raurges 614 G ehangglonedita@orGIP repaptos antpgenists that will
P
l\/b%ﬁ{él\j\}mﬁ)@eﬁﬁ bs ﬁ%%o%?%idléggé Al g%% glfno Mhmﬁg%xg gf fhk @BRG channel.

601-616. All publlcatlons patents, and patent
Aisfslitienal infAemationuglabiag & prosigplendias and; Ehear I6¢eptars isglesgibed in

0B 69@919;?&’11? WQPE%E&%}&Y Els?sf eﬁtﬁ? 'rﬁnt‘htealtlon, McGraw-
entiret 096213 PCT/ EP200 /OO -
i ille New, gﬁmbﬂggﬁd@@PB@%@d@S@§Kﬂ§ﬂﬁul as IP receptor

ant agoni sts. The subject com
All publications, patents, and patent applications cited herein, whether supra or infra, are

each hereby incorporated by reference their its entirety.



pounds are of the formulal: R2 R- AN'YID N H
(I') wherein: 5 R is aryl or heteroaryl; R2 is

whyanogeny al kyl, al koxy, hal oal kyl or hal ogenPCHEPR04/004221

10

15

20

25

-C(O-NRa-(CRbR )n or -NR a-C(Q:(CRbR )n-; nis from
1to 6; Ra, Rb and R each independently I's hydrogen
@h&h&&ttlonﬁgoﬁﬂe@com}%ﬁﬁ%@s‘éhﬂ Gatp ﬁéc ?é&'nfstss tessubject com-

sol vate or_prodrug thereof. The inv ntlon urther

rRA ared thnlermalédut i cal conposi tions conprising a

t herapeutically effective amount of at | east one
conpound of formula I, or ' IVI dual |somers racemc

or non-racem c nRXtY |
pharmaceutical l'y accept sal r soI vates thereof,
in adm xture with at o- abIe carrier. In a

preferred enbodi nent, the phapqrm 15 ceuti cal I
conpositions are sui table for adninistration to a )
subj ect having a disease state that is alleviated by
twheatinent with an | P receptor antagonist. The

v h reI ates to methods of preparing
}{1 qur’{g&ﬁ‘#af’a’ﬁ . One such nmethod conprises

r aat hyrbogemaikpbalkd:qohalbddkylfcmﬂmimlgm, RR R- ANHR 20
er.ei R are,a herein, wth

V}ﬂl 6§0|(r§tB'dN Rflcne I\EJ% égg)ggﬁgﬁg)ﬁ‘d of for mula I.

Thenmfmmtilmﬁfurther rel ates to nethods of treatnent

of 8,a at d an |.P. receptor

ant %bnl slt gh %egge%tiyntﬁﬁyg O:é&“ 86t Hi stering to a

smkajpéxatmacreunecélgt aofepmblesalt tsobatereprodrui ilksregfeut i cal | y

ef fective anmount of at |east one conmpound of formula I

o I T T —
'Effectt\tc\aﬁﬁtulntb nf dtieasthare coalpatiad of fornedio dsindividuad ésorend, racemic or
TPk ﬁnﬂz%ﬁgurpesnc 1sto%§elrp U pﬁarmacel?ttcally acceptable salts or solvates thereof,
in admixture with at least one suitable carrier. In a preferred embodiment, the pharma-
ceutical compositions are suitable for administration to a subject having a disease state that

is alleviated by treatment with an IP receptor antagonist.

The invention further relates to methods of preparing compounds of formula I. One such

method comprises reacting a compound of the formula:

R2

L
NH

wherein R, R? and A are as defined herein,

2

with chloroimidazoline, to form a compound of formula I.

The invention further relates to methods of treatment of a disease that is mediated by an IP
receptor antagonist, the method comprising administering to a subject in need of such
treatment a therapeutically effective amount of at least one compound of formula I or a

pharmaceutically acceptable salt, solvate or prodrug thereof.
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m xtures of isonmers, or phar- pgceutically acceptable
salts or solvates thereof. 5 I n one enbodi mrent of the

pl‘l@@i@r'i}&ntid?lvﬁ%bpr@la@es%' Hie%ds lof tr@@cﬁi@n@éorﬁ%‘ﬁﬁn icﬁﬁltn'f@éﬁng to a sub-
| S a sub- ect avi n di sease state associ at ed

plaFtin oeed o frier)tmenga thezapputically effentiye ameust eftas | feastone compound
r §Emihahe rcyr 1ﬁHr§f(ﬁ1§l &A% bl &higof ﬁoﬁ’fra&ﬁﬁgﬁﬁctuleé; %momers, or phar-
formatj on, ﬂ%goten3|ve vascul ar di seases.

amaesdically rﬁ%‘tﬁt faltg pr %qla‘@t%rtb@é@ft i nvention a subj ect

in need of such treat- nment is a subject having a
HinSGRIEnBIdhEn T IRCH R Hi b A tb PRl bectfh Aded Bf Rfcﬁftﬁ‘erafrﬁéht is a sub-
enbaqdi nent, the subject in _need of such treatnent has
deeliheyinge diseateatate asociatpd it bRy mﬂamm@wppaﬁa%mch@wse state,

PRbfiratSHGRht@&SrdrR bl @870 ClsthRAieBemd B3+HARBH NbthyP8teRsive vascular
painh, acuté pain, chronic pain, surdica

n- cer
pgmseSd@ﬁn@Fheﬁ anﬁodw%@ﬁéremy%ﬁﬁmplavwﬂo@. agebiesl in nged pf such treat-
Pkt @I W Gullject MUVIRS o di¥eE SR sQcidbddipiigpaineadaches,

neur al glas post traumatic injuries, ~pain aSSOC|ated

wth f nctlonal bowel disorders such as irritable

retepied cBPOdimgRidhe subjecs Inyaesd pf seeh teesimprabhas @ glissasgistate asso-
SoAxEd MBI P r&&pﬂﬁ‘%&ﬁﬁtecﬂ’fnﬁf‘reﬁkﬁ ds SRR, paid, B@uro athlc pain, can-
subject in need of such treatnent has a |sease s
265 PRinataiE Datrhromis pripprsgicalpaina denialinsin, @mmqnsaﬁal pam> visceral
SPHGA, patn @@&ﬂbﬁfu‘rﬁ’d mi ﬂdﬁﬁ%'r clufe® REdABSos, neikdIgihs, post traumatic injuries,
|nfect|ons dlopat bl adder |nflannat|on over - use,
N agaciatsg Wﬂrﬂl@ﬁwnah@mf’é Hisardess sush apirgigblethoavel gyndrome, hyper-
Céln%H shaN6t éo\fﬁﬁlbﬁe@ﬁ)‘nﬁl s @ro!n{bs anot her preferred
enbodi nent,” t he subj in need of such treatnent has
a di sease state aSSOC|ated with I P receptor-nedi at ed

Ukt angRer praferredymaediment thesubegidn nged of gl Bieatarant bes a disease state
ORzo it with o recb‘ﬁtbf‘-%e)ﬂﬂt&ﬁ?rﬂﬁhﬁ?a@&ﬁ; sucB A¥BaeerRl 3[‘@15’@[ infections,
capaci ty, frequency of mcturition, urge

i e ifeqtions ddiopethicdladder sflemmestion, oviraeiald age, nutritional deficien-
hREpFRAEE, O IcbYj unp@\ﬁhg[%mﬁ’r ostatic hypertrophy (BPH),

pr os atltls détrusor ‘hyperreflexia, urinary

frequen nocturj a ur|g$ry urgency, 25 overactiyve

e rP Frarrgedernlqstiments thersihiestin ngpdyef sugl Gsntpealh Bes a disease state

oG citbd ith TP f&ﬁﬁt@?-’rﬁéd&:te@&ln‘{dr? traBiadifbaSYCRHE Qﬂa*r as bladder outlet ob-
prostatodynia, cystitis, or_jd gphatlc bl adder

r&%Pewmammrgmhnweaﬁ%%%ql blgddgrecapacitydrgsenereefimictugision, urge

SiHBbffHentd) sES th BhtiAsHb, HIARRE Bawi, sk slidhbertroph
aSSOC|§?edsmnth IPlrece tor-ne aﬁed rgspfégﬁ%?s iéhfpertrophy

o(lBé?éHsEr%@‘éHS&trarqr@farré@ﬂem %@Weqr%%mﬂgra, urinary urgency,
MV%fa%ﬁ{@Eia@d@ Oﬁlﬁ@ﬂfpersteﬁﬁtrﬁﬁb ?%trn&dhtﬁgﬁ& Qfetl%’r@ prostatms, pelvic

treat ment has di sease stat’e associ ated W t
rl@éléwdrorﬁémra&t@tedﬁu@r?ﬁstﬂ@r%ﬂro@hm h@%ﬁl@h@swum
vascul ar di seases. WD 2004/ 096213 PCT/ EP2004/ 004221

'151 aHBﬂﬁi refrReY dhISRliHER QQ suBfE@t ih Qb DY 06h HR%tHERent AR disease state
i cation, including the specifi- cation and

aS%ﬂCﬁéed Wi W@’ta@‘meﬁiatt?dofﬁ@l@”ﬁt%lﬁllﬂ%ﬂeéw ayallggggs op@sthma.
noted that, as used in the

In another preferred embodiment, the subject in need of such treatment has a disease state

associated with IP receptor-mediated edema formation or hypotensive vascular diseases.



speci fication and the appended cl ai ns, the singular
forms "a," "an" and "the" include plural referents

wanioe®s2the context clearly dictates ot herw sePCBEP2004/004221
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"Acyl" (or al kanoyl) neans the 4adical -C(O-R,
wherein Ris |ower alkyl as defined herein. Exanples

?);)rlrlﬁs‘; #heg\?g% gei,ea fhP %1}6%1? tl%%s ﬁgeﬁ iR elis kgﬁi'rcﬁiﬁg? i 1Hclud1ng the specifi-

caligeyed daimsshave éhqcr)%lrﬁguwné gtven )()ﬁléafr Ibmusirtem%that as used in the
%ﬁédﬂﬁc@hgﬁi ahy ﬁ{&ggéma JA45, GRL sm%ﬂﬁsf’oﬁhs "d, 'ngn'sﬁlde‘tﬁle" Qlflclude plural
car bon and en atons, havi fromone to twel

aefersats wy @ﬁﬁhq qenfest clerylysligates gﬂrree@se ot her wi se

i ndi cated. Exanpl es of al kyl radicals include, but are

mREyl"' gdinaﬂéﬁoﬁpmeaﬂ@chg YddicaBIdV0) ~R JRRPth ’R i ﬁﬁﬁg )‘%Hkyﬂ as defined herein.

i_sobu sec-but yl, tert-buty pentyl,

@écﬁwles aéerérbsprhcakﬁ e ledecbut e notisiiet tog faggyh, asgsHngropiqayl, butyryl,
mpaevalignt |inear or branched saturated hydrocarbon

radi cal, consisting solely of carbon and hydrogen

at ons, havn1 fromone to six carbon ataons in-

hlleh viaeang hemengtA finess of heﬁn@h@cbetures@érhprﬂwar&pn|re@ré¢h consist-
@rll{éﬂlel‘f 8 a?l?cllrﬁarid'}@ld%%%n aftths, ﬁﬁﬁné‘ 8bnd 448 tE) Q\?eﬁr@carbon atoms inclu-

, B %/ I SOpProp y Sec-
Sirpr s 9rher\ﬁlsw@}qa e nEE%ﬁP $ of ik ramnalﬁée,tbw\éarem%llmlted to,

I n n I 1
AU SO O Bon A e

sederyhard skalikeat ed di val ent hydrocarbon radi cal of
three to six carbon atons, 20 e.g., nethylene,

eL(kWéreaﬂsrl" rﬁea%s %éﬁbﬂWa%h Mh@a@ ®r bPJnQEéd ﬁﬂﬁated h drocarbon radical,
2- et hy | ene, butylene, pentylene, ?’

cml%s@,% sorrbramaltbﬁe arléarder@gen oS, km’rergefrq*rn Rnie §o gx F%ﬂR@P atoms in-
sk, TAEk 68lerdRe fiiﬁﬁdafé@d EQ@rhtﬁleB of 105%%1%&119118 RALHAX but are not

radicals include, but are not |imted met hoxy
Snvitsdhfo, meibiph 6Bk ropyhiserraRyl, rr%@tﬂz@ﬂ“wklo;q}wn@wenwl n-hexyl,
ARARS: 1fe0i €ty of the formula Ra-O-Rb-, where Ra is
al kyl and Rb is al kylene as defi ned her ein. Exenplary
1l koxyal kyl groups incl ude, way of exanple, 2-meth-
%{M@ﬁyf meel%?equre&saﬂrréw|dn@lq@éhﬁ6}fqoceb%r%§@§/ af oA to six carbon
dtdds JEBJMK&%HQ%}@@& BBy drona%\hl radﬁﬁld)f three to six carbon atoms,
1- (2- et hoxyet hyl) - 3- net hox pr opy "Al kyl car bonyl
s@amcthylens eﬁhylear, Zt%élmeéhm}/@enwprw ew%rl@ﬂrylproeyls% butylene,
%@g?, nelahddh&Nke, as 30 defined her ei n. WO 2004/ 096213
CT/ EP2004/ 004221 -6 "Al kyl am no" rreans t he radi cal

d,, wh d | | k | f
GRH, oA G edhcth-OaR kYR RP e SN el e g herein

@rcemprar of dIRd:EyQHdikAs indRidBYH A AT Wbt hnﬁtefaycb aikth@xy, ethoxy, isopropoxy,
%Hg no, and the |ike.
c.

“Alkoxyalkyl” means a mojety of the formula R*-O-R°-, where R® is alkyl and R® is alkylene
as defined herein. Exemplary alkoxyalkyl groups include, by way of example, 2-meth-
oxyethyl, 3-methoxypropyl, 1-methyl-2-methoxyethyl, 1-(2-methoxyethyl)-3-methoxy-
propyl, and 1-(2-methoxyethyl)-3-methoxypropyl.

"Alkylcarbonyl" means a moiety of the formula -R’-R”, where R’ is oxo and R” is alkyl as
defined herein.



"Al kyl sul fonyl" neans the radical -SO02Rf wherein RRis
a lower alkyl radical as defined 5 herein. Exanples of

wa@bdogloszhd onyl radi cals include, but are not |PCI/ERIH04/004221
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to, nethanesulfonyl, ethanesujgonyl, pr opanesul f onyl ,
and the like. "Al kylsul fonylal kyl" means a nDiety of

t mkyflﬁﬁfﬂéh neafs th'gra&al NP S itreih R34 ekbblwer 1' r§d1‘c§@3 defined

is alk as defined herein. "Ak f anoyl
Exaroplet a&wlameo wﬂflmhﬂ igc é@imNHWn%hm&@ﬂﬁo maethglamino,

aatmmﬁl% getianato, :4Q themei n. " Di al kyl sul fanoyl " means
a noiety of the fornula -802 NHR R* wherein R and R

ﬁéﬁ%‘&héﬁﬁ” g?ﬁegﬁe e %dg?ﬁﬂff{(g 'thbﬁrawaR Bohlos an?ékylradlcal as defined

QRRGhH S Bk8pled oﬁﬂ%ﬁﬁbn 1Radicay 1nt:1'i1tl§ Sk hie % AR c‘éo,rrhé’tﬁanesulfonyl
The aryl dyoup can_be opt%gnal y substituted as

Fihansadiongh grepanespioryl glik¢-" aryl noieties include,
but are not limted to, optlonally substituted phenyl,

ARHsMba mlaﬁmﬁféﬁﬁwﬂnmew SfAhe frnuld w;ﬂmwﬁ@&t@h@ﬂm, R" is -SO5-
éﬁa enyl ﬂ | ﬂg phenyl , net hyl enedi phenyl
fod FﬁHQ'VHe Hﬁg ﬁ?ksulfldyl di phenyl sul f onyl ,
dlphenyl i sopropyl i denyl, benzodioxanyl

ABYI' meb8I RBieo)y tlvﬂ: forbm@mrmnxl wherein R' is alkyl as defined
agnzoxa2|nyl benzoxazi nonyl, benzopi peradi nyl,

H2®pi per azi nyl , benzopyrrolldlnyl benzonnrpho 20
l'inyl, nethylenedloxyphenyl ethylenedioxyphenyl and

t"[ﬁa]kyl&ﬂfamd?lﬂm&hﬁl g et bﬁiHe)foﬂiMdﬁ SOLNBI'RU wherein R' and R" are
éFvea thereof. "Aryloxy" neans the radical -OR
fige Qmﬁﬁlaryl radi cal as defined herein.

Exanples of aryloxy radicals include, but are not
| 1A!ijllt’ Qﬁ’eah@a n@h@ﬁﬂé@t c@t‘lﬂ akby@atid lkyelrocl:arlﬁkfrﬁﬂnbiéty C(lﬁﬁi&ﬁﬁg bfeemono-, bi-

l.cal. - wh is an a ene.radi ca
SR RRRc oAt Mg d B eftulihen bbb Sy SilsRusf Ssdefined herein.
dixbinipdd off elryEmmeuEs(ﬁlglmlde slmfaraicalhkmtedrta,obpmlnslly sibktitthésd phenyl,

tea to

but z I et o1 bi
5B eBrosy S epHpindeRE: Porkp AR rdinbiepebiphen
rrﬂéih?lahechﬁhdﬁ 1, m&mﬁh}fhehyll, Slp&@n}ﬂflﬂﬁ&%dlp}@diﬂylsalforﬁ;& diphenyl-
q%r&@gldg%afbegggdl nﬂ} abegéﬂ%g%é% deln%glla;ranyl benzoxazinyl,
m%ﬁfbﬁa@fhbﬂ IQBdﬁzo lﬁélddf!n Ebkmzl@@peyﬁ@@%ﬁﬂ%ﬁbﬁdmyl benzomorpho-
e 0422%% RS0 gl AR ik Sl lly hyd
bR b e CaleBEEgOMPE Y et CctaF liko g adipg gargielly hydro-

QRBated defivesthei@st, Whi ch can be optionally
substituted with one or nore substituents

independent | om hydr oxy, , cyano, we .
PR i Yog rhestCER Pyt X k8 ! ROy REd herein.
ke inles of adylorly radicdlyiaclud, lb@xyféafdﬁ tfted t@pheBexy and the like.
al kyl am no, dialkylanino am nocar bonyl, 5

?‘?&{rzﬁ.ﬁﬂg l}t%%{] ’ Irgc{infﬂ[ﬂ ?lgg g?r%]élr%nlégé’lf agfg}){.lenaer?acrl]ﬁalaars] /ﬁ)ned herein, and R’
is a lower aryl radical as defined herein. Examples of aralkyl radicals include, but are not

limited to, benzyl, phenylethyl, 3-phenylpropyl, and the like.

“Aralkyloxy” means the radical -O-R, wherein R is an aralkyl radical as defined herein.
Examples of aralkyloxy radicals include, but are not limited to, benzyloxy, phenylethyloxy,
and the like.



i ndi cat ed. Exanpl es of cycl oal kyl radical s include,
but are not limted to, cyclopropyl, cyclobutyl,

w@2@ikgd2ey cl obutyl, cycl opentyl, cycl opentyl, PCT/EP2004/004221
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cycl oheptyl, and the like. "CQyeloalkyloxy" nmeans the
radical -OR wherein R is cycloal kyl as defined
ey abalkyl" n@dﬂ-&l 88 henRA It satuiBRadD &r@o&y@l@d ﬁﬁical‘lfon’sﬂé‘t%& of one or more

formula -R R" wherein R is alkylenée as defi ned
FiEes hishernrbe 995;10@9181 %lbwéyteda@ﬂa@m crxéaowssubstﬁuents independently

Rikvﬂ snféwlllwwborafé aaétl@ ﬂH@f FRIPQ c}mlk}' B9 ymamﬁ%ﬂ)onvh
By hARfnS aaﬂiﬁ@éulfoﬁﬁ &foﬁﬁ@ﬁqﬁ{dhrﬁ/mﬁﬂlﬁoro%ﬁ&hﬁ%hess otherwise

|ndepencent | ower radi cal defi ned herein.
m@ﬁﬁP@sEf@ﬂnwmfmlm @adi%@éﬁ igglpde, |bH&F1‘19d’@t liified 4¢-&y¢l@propyl,
Je 1l>b 1 8¢ eliBey bR, R &1 : 1, mﬂ ,raadth like.
¢ lE[leam no, cyr%eth f@gn%yg%b% @}C eﬁfﬂ o
Ethylenedloxy nmeans the radi cal -

"l oxyp meags the Taéfﬁ%l nOR WherelgR é%‘l?YCha]Jfbﬂr % defipedhperein.

chloro, and/or iodo. "Haloalkyl" neans alkyl as

d@fyusﬁﬁymﬁe bfRa S¢S fRHe foRmARY-REDOSITdraA RMstdlicyd a9 Hefined
nor e en atons, as defined herein. Exanples of

%F%P‘R@/Rn 5&&1‘8@% af defingddergyt are not limted to,
1, 2-di fluoropropyl, 1,2-dichloropropyl,

t"CZ«H Ql!l@kyhhlleanga ?ad?ca! 6f the aahags hlyﬂi R" wherein R' is alkylene as defined

i. 2-trig hor% g% %$ he like. "Heteroaryl" neans
eﬁ%ﬁé@?glpéy @9@?15d Hi%al of 5 to 12 ring atons

having at |east one aromatic ring containing one,

t“MalkylﬁmlﬁU’ *@Reakih (1 rdicAr- DRIFOEheséth RCsirﬁl(‘R fareocNindperdently lower

&Hﬁ’él%’g}fg& dt Hggaﬂglé? %ﬁgtﬁém WP I3 1c§lf]g1cpude, but are not

hi@ﬁ@édoc@r Fimetiddirhinb, Methlyl QByl@miray) dRESMEHING, fmeftgl propglamino, and
dg$f oaryl ring may be optionally sub- stituted as

d herein. Exanples of heteroaryl noieties
include, but are not limted to, optionally

sEhgldnediors” ndatbaBetaical ©E@AGNIO-.i soxazol yl,

thlazolyl |soth|azolyl oxadlazolyl thladlazolyl

Zlny|”‘ i,e benz.o en th| anyl
; il Sy GRCROL ety o L0 SR o
qU|noI|nyI |squ|noI|nyI benzofuryl

bmbam;alkyl MﬁnemrﬁﬁQﬂbﬁﬁﬁ@d&l any posmon with one or more

P2004/0
&é@f&%w& 3 et e AT aByF Tt heloelS DB 3 e but are not
bﬁﬁll@lttb; le ch‘lﬂlt&iﬁ]bmbyl b,elftﬁ&gwo@ll’k)ﬁlyl t{lﬂd@ﬁoyt}eﬂ;yl 2,2,2-trifluoroethyl,
i ndazo ri azol yl,
f?ﬁ9¥“waﬁf gﬂ%ﬁﬁihy purlﬁyl quinazglinyl,

qU|noI|2|nyI naphthyrldlnyl, pteridinyl, car bazol yl ,
éi—kp&rnaryylmea&iis azmm'onydlu: oabrciydlcrrydimaimﬂ 5td &2 tihg etoms having at least

W0 B8 e US0PSR RERf .,
abmwmm]nmy rmg atimes being (ﬁ;xe:eh thenglslcrstalmdurgahmhab,ttat@nmme point of the
E}}Ie\?el‘r% lnraglg%g.@ﬁ f8?1 %é ar:om Ecor"ilngo nﬁle(hep 93591 rlng may be optionally sub-
stituted as defined herein. Examples of heteroaryl moieties include, but are not limited to,
optionally substituted imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl, furanyl, pyranyl, pyridyl, pyrrol-
vL, pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl, benzofuryl, benzothiophenyl, benzo-



fur). The heterocyclyl ring maybe optionally
substituted as defined herein. Exanples of

whedenoeyxl yl noi eties include, but are not | iPCT/BPR20049004221
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optionally substituted piperidigqyl, piperazinyl,
honopi perazi nyl, azepinyl, pyrrolidinyl,

F’!Hlbﬁ?ﬁh&ldbé}% mldbiﬂlﬁa}?éﬁlzb&békolyﬂ Hé&oé@ad%@iyﬂ %H%thlazolyl benzothia-
|d|nyf pyri daz) nyl , rim oxazollm
>d

ngggﬂepzﬂpquy ) {;qqq Iyl, aztamd)ékyl)p tr1azo¥yl triazinyl, quin-
'o?tﬂ'irﬁi'l 5}%19 n:zlj 'qﬁiﬂazolﬂﬁl ﬁHﬁlo’lﬂh?]Y hap}ﬂh'}brﬁﬁh‘}'l 1|r1d1ny1 carbazolyl, azepin-

I soqui nol i benzi'm dazol t hi adi azo
pb s epingy @ﬂﬂ@ﬂ&ﬂ% ﬂ}@é%kzolailéﬂwgupartm}lv Y@I’i%%ﬁt éﬁrvﬁtlves thereof.
tetrahydrofuryl, dihydropyranyl, té&trahydropyranyl,

P RRBERIIP thBis a Iﬁ&ﬂ(ﬁ’ﬁl@ﬁpﬁﬁirhﬂéﬁ |n§di&tfy%n§1§ﬁln§ &Y M6 three rings, in-
phol i nyl sul f one, di hydroquj noli ny

GPFRPARERERAS HED O jiree rfor %rpatﬂwsl{sh%qy from gitrogen,Hxygen or sul-
A" ahe ﬁgﬂéfd't%l}zlrﬁﬂém%ﬂl% StRnhll ﬁlbsﬁﬂd@écpis%ﬁﬁéd’ﬂé?éﬁﬁ Examples of

nmeans a radicCa

deteroradlyhmpistigs inclugdg,hait gyg’e;r{g? Fﬂ‘eﬂ)@ %ﬁ)g%aﬁqgstggfed piperidinyl,
rp%ie'r yl }9‘ Fglﬁ%ra%ﬁr&leﬁm ijﬁolﬁilﬁ))ll @zoﬁ&r@?fiﬂnﬁﬁgohnﬂ imid-

her ei n het er ocyc ned herei n
ap@t@ﬂcwidwémw@nw man@na/ roasazOélde SpafRlidipybmaprpholinyl,

%mk(ﬁlﬁllyhbﬁkotﬁﬁz&ﬁflﬁﬂ ecﬂmli‘l?dhﬁirﬁl qu%Q)hnW QB@&&M@EI‘@I’ | ben21m1dazoly1

neans defi’ned herei bstituted wt

T RGiarli bRy, bavotbi R b G R A RprY . tenabydrofiryl,
dﬂg}rdgmﬂtl p Ctleﬁlggldh%? gltnﬁgﬁ)rﬁﬁdﬂn&p ?g%(lsgrrpélgi}flylsulfomde, thiamor-
liyl @j;l%pdbbydroqulﬁgl@ni rypgulgoh%rtgggmgqumdmyl tetra-

iRy dr oxypropyl ,
Wﬁﬁ&%%%p an?>§}1gl1%dr oxyet hyl , 2, 3-di hydr oxy-
buty dlhydroxybutyl and
éH(emwelymt moans a32¢igal-Ox piheria R inhrtenopyclyl pxdefingd herein.
"Met hyl enedi oxy" neans the radical -OCH2O .

*'ﬁé{efr@dwbymkyr@@nﬁl ZnsH 1A8RaI0D-RORMh&reinITENRIFRen Vi Iefthéd herein
R _and each |nge§engently maybe ﬁydrogen d? al kyl .

anIPf'W%FﬁFYF%}’Ia d €§Hbup of formula -NHR - S02- R
wherein R and R' each inde- pendently nmay be hydrogen

OH et KflyRE] ' Iﬁ@ﬁlsﬁeﬁﬁtﬂ SMPRQQQé%Qﬁ@Zé-ﬁkyl as defined herein.
PCT/ &%k34 &?g -9 Cptlonal or "optionally" neans

t, t he sybse ri bed event i rcunst ance
D R B GPt ABE A Per R bR s i e nore By droxy
gl pad @iaﬁ&ﬁ&E of Wo%&?ﬁraﬂi&ﬂﬁ ﬁitﬁlt Hed it ar@?éﬂﬂﬁﬁécﬁﬂb@ﬁ’ydroxymethyl
occu s and.instances i i es, n
)@fet ﬁsﬁﬁ@fvpmmﬂ Vﬁw‘égﬁ@or?w 2hgo wln%mrmbuwl 4-
ﬂﬁ'ﬁrd&‘i’buﬂ?ﬁ 23 &% ?ﬂ{)xy}ﬁfﬁtﬁyll h@ﬁyd&@@nﬁ%@ﬁﬁ} b Hydedkytthel, adedihydroxy-
or

Gt a8 ufby ooty i BRI oP My e ke

phenyl ", "heteroaryl"™ or "heterocyclyl", neans an

&NWﬂalaﬂﬁnmb”nh@ﬁfm@a&ﬂ&dabchg®erocyclyI which is
optlonally sub- stituted independently with one to

"gtlﬂ%amoy ot Ieén%eangtrglip 5 fgltrrenrﬂabgés NRR Wli1ere1n R ant%lsfiJ eac 1ndsependently

may be hydrogen or alkyl.

"Sulfonylamino” means a group of formula -NHR'-SO?-R" wherein R' and R" each inde-

pendently may be hydrogen or alkyl as defined herein.



sel ected from al kyl, cycloal kyl, cycl oal kyl al kyl ,
het er oal kyl , hydroxyalkyl hal o, nitro, cyano, 10

whyanoe213 al koxy, am no, acyl am no, nono- al kyl Bei/RP3004/004221
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di -al kyl am no, hal oal kyl, hal_eal koxy, heteroal kyl,
-COR (where Ris hydrogen al kyl', phenyl or
Eﬂbﬂlﬁ" Wloi)tloneﬂ%&ﬂs thAR ﬁtl dE&nBEH LREES S rcumstance

are 1 ndepen y hydrogen or
amqy)}qut ngefn @ dceurhgiet Belethe dagokiption ery&l g;:qggfqnces where the event or

%Meﬁrgaaﬁafe' &'c@é Rgd RRER¥L RN HRIERYbAlH6Y! %or Rhm hrapl, “optional bond”

where n is an inte
meaaﬁdlamhedwogmwepwemt by passetyaird 1guczrirfchs de&rlnaglpn lr&hﬂies single,
ndependently of each other, hydrogen,
ka;ado Ferb%ndka cycl oal kyl al kyl , phenyl or
phenylalkyl) Isoner neans dlfferent compounds, t ha .
haptonaly substisuied] sben asedrip ppmoriationwithdpmt ephangl hﬁtsroaryl or

"lﬁéétb&ro'é @, tnlf@m§§rg%?f‘ Eﬁexpfl He&@garwgorqfetér&gum RhRA%s &Htm'n@lly sub-

angenent o atons "1 n spac | somers 't hat

difufted indepenidenthi wish gmfpuwb@w@pmsmr@fwbﬂshowéyoaw‘estltuents
tsaéﬁgcflfroﬁltm%g%lg &QEEE(?II ! ﬁE@fBaggrmryér fkyl3hdo, nitro, cyano,

mrror | nmges each ‘ot h op I active are.

hadrasy, aﬂ@i@rnammmcsf amipgdneneplk laming.dalpgtkyl,
Fafobftox), TRASGIG], OOR GRREIRT: | é‘%ﬁ’%‘”‘%%ﬂ?‘ﬁ’é phenialiD,

dORIR)+-REQR éwhgt: st m@egmefs:@mu (toSelRr antdal] a1 indepsedenly hydrogen

%& Qg&?gtg&Rg]h&&?f@eH Q_E%loéycio B o Cg%allf}@gﬂ&nfl o‘fg)ﬁkﬁﬁhkyl) or -

éﬁRrRaDn éié}NléuR (Wherhagds m\m@nafwmdh@rﬁ, &’ 45t Rgaredpdependently
%ﬁg&? %8 ?Qtlr Ald k300 al&Yn Eﬁ'&en Z'i)? @JcP%%hé?thdro en, alkyl cyclo-

hanti oner or as re o ena

Aﬂwixydwékﬁdhﬂaﬂwnmbneﬁmaﬂdhﬁbunts of individua
enantioneric forns of opposite chirality is terned a
"fs@ﬁa%p‘ rﬁeems)ﬂﬂﬂﬂér&t coﬁ?@ﬁ&’ﬂﬂﬁt vt gh r{x&@fhlé}%rrﬁ{ﬂ'a Mt differ in
center nmay exi st er an 1 ndividual di ast er eoner
e mature cmthc saquensk ofbersding ebitleir gtongpon ia g rapgement of their atoms
e L. -
5y BRE CTSBONR dhte S arr BB 0 KBnc SEEE aichermed 'stereo
a*tmsm.ﬁrsi't Starerifangers thak ang naiRrop imayes of eachathesapd @ptléaébrtaéﬁive are
Ul ng
AR ool PSS Bl deaR e B hOEm B ABAERRFonk Bnother are
¢ermedrdiafiercossobers't uent s attached to the chiral center
under consideration are ranked in WO 2004/ 096213
0
f?&%i%] 91%%? hf: ds@) gsccﬁ@flg ﬁ{bﬁeexygltédae E@F%&ﬁggﬁon caused by
@kreirancel airefetioEdf lrge3rags ab@mtraeaeatrsllwn@lgee) Cahn et
al ., Angew. Chem 78:413 (1966); Cahn and Ingold, J.
@&ﬁﬂ‘hl i fer %&&HQQE@ g&%&ﬁ% dde c}gﬁam E‘en%r Rlhas two enantiomeric forms
perlentla 12: (n Chem Educ. 41:116
(Oi 9BEgste chiralits @n%mav exipteeifhar as a@éadalgldmﬁleer@nagmé? @iafrmixture of
Qré)tlcmﬁ% t Rt B l:ocﬁtﬁﬁﬁ‘% Qﬂ@hﬁ&ﬁﬁse&f ih @4 RfuhOhan88RULic forms of
onds. These confi uratlons are differentiated
p@ppﬁ‘@ chirplifrestepyed h gagameif miggire”. Compounds with more than one chiral

center may exist as either an individual diastereomer or as a mixture of diastereomers,

termed a "diastereomeric mixture". When one chiral center is present, a stereoisomer may
be characterized by the absolute configuration (R or S) of that chiral center. Absolute
configuration refers to the arrangement in space of the substituents attached to the chiral

center. The substituents attached to the chiral center under consideration are ranked in



cis- and trans-, or Z and E, which indicate that the
groups are on the sane or opposite side of the double

whoovd/ 096213 he nol ecul e accordlng to the PCT/EP2004/004221
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‘ rswbﬁlwrgelxlyg

Cahn-1ngol d-Prel og rules. "Leaypng group” neans the
group with the meaning conventionally associated with

labedrBanct ﬁyﬂBF@ qgl 69{ vt (GhE l%ltaﬁ'l}i Prblo &Calﬁl‘%t%f AUgew. Chem.

or group er al ating co

Exterdidits 5@&5,@rua@aw@9@a@@m gt el ugewhGhems 78: 4«1§t(1966) Cahn and

I I A
Ik, L Ay oyl sl A srtsso; .1
t(hiconBduyy #]:1ed264d- sul fonyl oxy, tosyl oxy, and

thlenyloxy di hal ophosphi noyl oxy, optionally

péxtn'e’&’ét ?ognerbﬁﬁﬁ(é AL )ﬂlasﬂefe‘aﬁ{ef’%lap&ye thRE kRN ce t%'}ﬁlnﬁéﬁgd rotation

I 1K rotective group rotecting roup

taheuthdeublaizpnsenVhese comfgurrations gmﬂﬁﬁ@réatlwd fn their nralmes bY the prefixes
SYNLNEEL S chrgf?’ﬂicﬁs B, G S Nte that¥he %ﬁugg QURWRE Sne or opposite side

selectlve y one reactive si

rofi e danbiet banddh thomplsawd acroeding tmthegabnelng@ldfPrd@aé@lﬁ% n

can be carried out selectively at another

uﬂ@fvﬁigeégt)hg ERRGL Qf@uﬁ Wi thERkh@hp c&{v‘éﬁﬁm a@sfocfa{yd%th itin

I nvent upon  the pro- tectihg bl ock
ﬁﬁmatrmsr » B é@é‘h pr gLQUP ﬁ]@P? ealmd§r alkvlatmg condi-

’%ﬁ) plf, 9 le%glng %ﬁ;d 1ﬁc1959 Wﬂ? afeXot AERAPY, IHa103En, alkane- or

eno roxyl whi'’ch may be removed sSucces-
@ndeme,xuléw el aish |as/me§han¢wil:fpaﬂexsg edapesulfprrlest thiomsthyl, benzene-

l,eal
%ﬁﬁ&ﬁ?}l@)ﬁ}g cﬂgt £ raksﬁ Iﬂh &%n 'gﬁﬁsph&?& gflo ({}ﬁ{;)ﬁalcl% substituted
(’ﬂeh@)flom gbropyieay.acyl aml athllthel e. Pro- tective or
bl ocki ng groups for carboxyl groups are simlar to
te « 2] d h
2??@ ﬁ&hp ﬁzg ,teégl%ﬁgw hagfg{églﬁ%nlr%;c%ﬁe&ggngﬂy associated wit
ptr mtser@thehg OrgapigsBe Y 2B @@W%Wblch felegtively blacks gpe reactive site in a
LSS R0 80 B i gt iy
Sylntlteetunpm@rc@aﬁ reactiketsiedSertain procesgsof thisliventio rely upon the pro-
Vt\%\{tﬁ% (ﬁ?&gqsﬁg gﬁjgdf 6%%1,15@0 8{ ﬁ%fds grgeostglétg# ?}rlleg ﬁgcrt%%ts AccePtable pro-
rtecftsnegroup@ forrabepdiobie glapheclob¢ bydrexil srapdevhicl mey be sempoved succes-
Rf%lﬂntdrsglg?ﬁreeﬁlt Hfau%g gkg%ts gﬂﬂg&éd £saﬁleﬁters er?a@oaﬁgll EdrB@ﬁates, benzyl

uri’n n s and | ncl 'S no
qthnrs,eﬂcy{sdyl eﬁ_&imng @]eterc[yydzlyqt]@g(y methylios ﬁ&her alkyl ethers, and the like. Pro-
( )

R
tgrorﬁpsajpreﬁaddtf ;drt-b@mldbcm pf resthylestasohiyamadesi protectmg groups can
%g?p&?&%?{e%%&%% Proz]ez'nve'f-?r% tﬁ@rg\ﬁp gf?ermzstr 1999, J. Wiley, 2Med,,

rotec he process tective
gqudUpariison efmi)v@wnp@(tﬁtm ofiSratheti¢ @lﬁamﬁé\@fé 1 1994-1996, Vols. 1-8, J.
qgﬁg}gﬁ psCertain protective groups may be preferred
over’ others due to their convenience or relative ease
of renoval. Deprotectlng reagents for pro- tected
Ryarioeyirotsetinggronyor “‘YF-prasecting graupd mesna g nrafesting group that refers
ég %(t&k:@gg%ﬁ?@g}gﬁcﬁsﬁﬁtehﬂ&m ;ﬁ?bécg%g?l?gé(%glakd}n 2L £ UnbEsirable reac
ttions |dysing axréhq:tg: nae¢edures and includes, but is not limited to, benzyl, benzyloxy-

carbonyl (carbobenzyloxy, CBZ), p-methoxybenzyl-oxycarbonyl, p-nitrobenzyloxycarb-
onyl, tert-butoxycarbonyl (BOC), trifluoroacetyl, and the like.



pal | adi um cat al ysts, or boron tribrom de, and the
like. "Inert organic solvent” or "inert solvent" neans

wa2®eiesent i nert under the conditions of the PEHEPI004004221
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bei ng described in conjunctionjtherew th, including,
e.g., benzene, toluene, aceto- nitrile,
‘@ ?J’&&fo%f’ b &flep rNe&' rfg” REdHB 315;:5&“@’%}?@1 a EMt%% OFdWp is removed
| ene chlorl e or di 10 chl oronet
cﬁff@h seleetivgiieactign éx depiplaedh dpertaip ﬁgﬂteCéwe BEAUDS rraez@@ Breferred over
RL&Y Hu@ﬁchtlﬁlar KEhRAGnce SELRENOLase BERANRLL L’bkﬁ c% reagents for pro-
i sopropanol , tert-butanol, _ dioxane, pyrld
ItF%éd hYclyﬁxsé o5 carpeil grags insludedosasmegnsod wnrecag ﬂﬁé?ﬁ lsthmm
Ryte Irhﬁccﬂﬁﬁ@ Tsélﬁﬁénsoﬁné hﬁn@fh%ﬁ@lnsceh@ Xﬁgtﬂrﬁﬂorcﬁ&ﬁm acid,

rt sol vents.” "Phar maceut | cal accept abl nmeans
tmbl@dlm telysss, oslegran tilbropride apd ﬁ%ﬂ lkephar maceuti cal 15
conposition that is generally safe, non-toxic, and
NehdrPEFea RicRLINEGE B Fi¥iel Q51vaHtN BleWh SLsdiint BRE L’[rﬂ*éf fhe@BHditions of the
|ncludes that which is acceptable for veterinary as
vietdtioadeingrrigperivhd ieonjenstion dhgrewitle, inelphing e chrnrens fojuene, aceto-

%ﬁﬁptt@cpal}ﬁdfﬁﬁfaheﬁ N-TBAR Ry 1o ERtilE chioRorthSmEd it chiBride or di-
preparing a pharma- Ceut! tal conposition that i's

ghirspmethaneshigbenoptheneidieihyl ﬁ‘éiebteﬁé/ﬂ ageiRjp.agetent sneshyletyl ketone,
%&H%olzﬁhaﬂcﬁ 'ﬁa%arfb@t oﬁi%fatn%f kQUButaBoll Eﬁ)x&%‘: Ffr‘uﬁﬂ& rand the like.

and neither Dbiol |ca nor ot herw sé undes

drlessiapedifipsisto éhfe%ﬂfl’ﬂiaé)ﬁ thqﬁ@%ven‘@ usediagha igastignsrof the present invention

%@éﬁkﬁ%@ﬁ%n&se or human pharnaceutical use. "A

phar maceutical ly acceptable carrier” as used in the

sEeC|f|cat|on and cl aims includes both one and nore
brrenseutialinacegptabler mearprhattielyisivsel ip paerasivg aphermaceutical

St%kﬂlposﬁfonft‘h@t‘?@%&@ﬁﬂ y Y& r?1%n‘5‘l:o§ﬁ| dnd Ddthel Siolo §1cally nor otherwme un-

nmaceuti c 25’ acCept abl e and’ t hat sesses the

&@W&%amﬁhﬁéﬂh@@w@g\h lsaé@qpmbﬂcyf% ffetﬁlﬁ@afizi af well as human pharma-
ceppeypd. Such salts, e.g., include: (1) acid
addition salts, forned wi th inorganic acids such as
h¥drochlor|c aC|d hydro- brom c acid, sulfuric acid,

hegmpacgatically peretphls icrigien anepns ararries ghat jssefubin Prep#rtg a pharma-
WeliicaPEARPS StioPBhER ¢ &&E?ﬁlly%nﬁﬁﬁtﬂe%ﬁ?ﬂh@ ottR% HIr@Rkfs of the compo-
aci d, hexanoi c acid,” cycl ope aneproplonlc acid, 30
it Rpedeleteriousiy rd@me@p@er: @rnd ngichar biclegieally mer ofieewise undesirable,

%%anclﬁéi’éé G B rfer At & acbBritfle AT veberilRlyisCoftliHan phatHREEfical use.
acid, tartaric acid, citric acid, bénzoic acid,

SAhanpaccoigdlernseplaplrapmit C asiesed In theisperalfration endi claims includes
R shd gnc%bge mIEbRaReaULSRRI ¢ acid, ethanesul fonic

acid, 1,2-et anedi sul foni ¢ aci d,

2- hydroxy et hanesu] foni c aci d, benzenesulfonlc acid
SPharmacaitisally woenteble sutiof @ Sompopmpbmsany pwlkishat is phaxmaceutically

Sa‘él:ép@:ﬂﬂ&arﬁpﬂhgt possesses | the desired tharmacologlcal aCthlty of the parent compound.
-nethélblcyclo-[ ] oct - Z-ene-1 - carboxyli'c acid,

p%&nméuééld 3 phenyl propi oni ¢ aci d,

t( i} 284 RydiR6R 16, BEhed witBiddrBiic Q&Hé/éuéﬁ §§ hfdr@éﬂlgmc acid, hydro-
llauryl sulfuric acid, gluconic acid [ utam c acid,

Iy emonarith SRS asich giteic agdy Rhogpharicasidy anét@dﬂ@coraf@rraed with organic

el Mhch as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid,
glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-eth-

anedisulfonic acid, 2-hydroxy-ethanesulfonic acid, benzenesulfonic acid, 2-napthalene-



acid, and the like; 5 (2) salts fornmed when an acidic
proton present in the parent conpound either is

wo ephasedd by a netal ion, e.g., an al kali netedT/EP29p4/004221
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an al kaline earth ion, or an alyynm numion; or co-
ordinates with an organi c base. Acceptable organic

bafBfic Lo, Ldge R lﬂﬁ?&& ?ETE PfoctDlerfel f‘@aﬂ'ﬁb}%ﬁ% REd, gl ucohepton nic acid,

tri et hanol am ne’ am ne, Fucam
trehenykeropionisasish Hbqneﬂlvlﬁmtg@mdetemta@ébuw&mmmcb|lw1r$ulﬁmc acid,
h
[ i ey .
rad ke liltler st ood t hat a reference to a
TR SSBL P  E pLAE cs
syt aaetabions e.poryshaliphstal igp) an afkalins carhicai, or ei alhemnum ion; or co-

SEAERE I} gl . RLGRERATELIL Er RIS Bl o
cqtb@toéaminzdﬂe&ranolagmeatreglearaenmgrhﬁwﬂmﬁ@huqatmns ohg dretlike.

TCIC aﬁfgtn% Ras@g ﬁ‘)gﬂ]ﬂle %ﬁgﬁg&ﬁ#d?&%@éj f%’t}ﬁﬂl dﬁ}??omd% tpotassmm
dryydsmade, p@sbumﬁ}ﬂmnam thydufidehandsthedikel ement al
conposition of a conpound. Polynorphs usually have
G gﬁcﬁfl@ Bty ﬁ%‘i&&%ocﬂﬁa@ h ?&Eﬂeﬂ% 18 qtﬁhﬁﬁﬁi ceuti Qafllgaﬁceegtable s;ﬂt includes the
spectra, en rd
siebisat adﬂ@wrcﬁﬂrma nnlcrewtehfprm@ﬁierqmﬁmaémdae@ solyatebidf polymorphs Sol-
anks C§H{aH) 1JcHe¥ YoicM] e?HCQ’OIf A6 Qofh fblfﬁéﬁr19§m]topﬁts of a solvent and are
recrystallization s vent, rate o I zat
a?ftfnzfgr@@bd@rgreg the npzs,cmtqti pﬁ’smﬁyam Jéydratsh aigl fermercg/whqi the solvent
195vgletr Q)rqmgﬁ{& are #}?@d@ﬁéﬂ 3! Sl%n&%( ;Ilgcfl‘L ol. B3l fﬁ%g%s include the

herei n enconpasses effects proéuce e sub
tdiderentapitehpackingairmgsneats of therese elsimeatal Iqem@pytlom of 2 compound.

Ef}rgrﬂf)%g 'il%l.?a‘é’ig?)ﬁ%’eo%ffg[?ﬂ{X r Rilgtg%&r%ﬁ %la&e élgl ?ﬁgreﬁfsf)éec%a melting
trodutsdensity, Berdnessaerpitd, sha)e, pprmahmdﬁlmgncaéprcqfeﬁmt stabﬂlty, and
P 5 A R e iz, sod
atyogd @tr@sramnehmep'anan&e ai sirfgleerpeieli form taidomanage. t r act
di sease state, or asthma in a subject in need of such
tn

@ﬁ%gxﬁ'}gcgfo«glc g%tctp mgeg%grht% 11?@111) e Iga‘ggt%% e %tsgﬂ'@g{f?ed in tlfnguub]ect that
ra@b@p@ thedntendedsmuposstofa tlwraw tlhena peafieries] erblporbinient, a pharmacolo-
}g&ﬁ E%dce RAYhI Ve ?rfegtlxrﬁﬁ?éf 3 s;t%oze[c?mt ﬁe@@%?g*cﬁ t%trhgﬁ For example, a

mnistration o
uﬁxatm@ml%lcaé nffdcpwpe]cléagtomue tlmitraglbﬂ insthe pB@en@m Jch,\tlatlon, or reduc-

rﬂr:?gll o ts%‘ag@gekg%dg%@d {th A dl m ot uﬁ% W{lﬁease state, or
s imed i 1|Hal subistsin nigedrefissch trestotentain qoprerfa‘t@sersbmrhmst a pharma-

amdr%%@.ggﬁee%ts and tRitl'E?{ ac%gﬁtgc;rggfqhmﬁ%%ptgﬁqg 53?861ate&1(«7ﬁ}1 therapeutic

SUch as cat
denefittine sabjectdiasing a cliseass staedatbcattdale blsogs adminls’aatmn of an IP receptor

i@g‘?‘ﬂ%ﬁ% dxﬁgﬁ{c Ig % ;ﬁQe%%Qﬁf PCT/ EP2004/ 004221

m ce, and gui nea

pi gs, and the i ke. Exanpl es of non
“Subject" means mammals and non-mammals. Examples of mammals include, but are not

limited to, any member of the Mammalia class: humans, non-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses,

sheep, goats, swine; domestic animals such as rabbits, dogs and cats; laboratory animals



manmal s i ncl ude, but are not limted to birds, and the
i ke. The term does not denote a particular age or

W@ 2004/096Bner apeutical ly effective anmount” meansPEREP2004/004221
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amount of a conpound that, wheRzadnmini- 5 stered to a
subject for treating a dlsease state, is sufficient to

ehdl86ihg Sotdhtd §L?cﬁtag?aﬁ§ nfugé ahfl ggm% E%@%ﬁd%ﬁé’iﬁl@e gepeﬁles of non-

"theraFeutlcaI y efféctive a vary di ng

drarprals dedtidn Rt are aptlinitedtpdhirds; %ndethb ékﬁn gThe termn dges ndielenote a
§ﬁﬁgﬁk&$,95r&gg di sease treated, the age and relative

heal th o% the subject, the route and form of

qdn1n|strat|on the judgement of the attending

i Bp@Reutisally effestiyqrmeumst meensdngieeunt gha cqmneundf thet othsn admini-
%&rethro%astubbet foP treath] 15'@§Etstat9fls &ifLiSRAs ek @13&‘1 treatment for the

i ncl udes: g- preventing the di sease state, I.

diggaserstpte. A ecuhﬁr@ipémca&y ﬁﬁﬁqcaﬁ%arapumth williyags dsmenémt@ thecompound,
LA ARk eRtd B'leu?% ﬁ'é‘ﬂéde e s'éﬁ"i‘ft}/ Hﬁﬁﬁﬁls‘éﬁs@‘%fegédt e gée and relative
predlighsed to di sease state, but does ’ not

e éulmctdhg mta‘;/ al@f@mﬂf@dmmﬁmﬁ@l% ﬁ@agégemeat @f the attending

(n%)d1éa[‘8f @téﬂrﬂ&y %ﬁ@tl@érﬁ? %8 oth@!ffotors; €., arresting the

eve opnent of ' Yhe di sease state or |ts 15 clinica

% (3) relieving the disease state, i.e.
U§Pﬂ@(FeﬁﬁﬁﬁﬁpyCﬁﬂdﬁ@#ﬁﬁﬁéﬁﬂdﬂég%e33|on of the

qlﬁﬁ@%ﬁ%@ﬁ@dl@&s& §isreGilel, RhGR g DY CRLCIBymPloRAFEhSdisdaSe state not
nmeans_any di sease, dlsorder condltlon ynptom or

it el pelan 1Bre. subjegh thetamey lag expesedde o8 Pradisgosadith therydisease state, but does
Yok parex%érreaeé or,daspla h%(%ﬂﬂs Bmetdlsgas%ﬁ&e state" or

ur o- ons of he urlnary tract"

(Beigh miirafélﬁahfg@a Blale, % mmtlngwﬂle&@vﬂwr@git@ direditgess state or its

Qﬁ§mﬂ%%ﬁg&¥n§6§0t or dysfunction of urinary bladder

snoot h or its _in- nervation causing disordered

(3 neliewing therdisgese states HF-céaeing SynprTerysordlermpeent régnessipn of the

Q&éﬁksthQH%Qﬁn gmgﬁyn as detrusor hyperactivity),

out struction, out insufficiency, and pelvic
persensitivity. 25 "Qutlet insufficiency” includes,

Eﬁ@eaﬁesstﬁet mieqryiapg disease, disaaders eondijere symBiom,.toy indication.

intrinsic sphincteric deficiency, or m Xxed

.« DERENeisP@NSSocidtbd With YUY C{J&ME@BP"@IﬂaQPﬂr&& e 5GE @A "uro-
stress i ncontj nence. tl et obstruction”

rpﬁt%Wu gl sympiams of theurinariitiel, wssd insenshiprgeglpaneans ghe pathologic

N RRIeS FORBYirin By PRI Monf ukif by HEa dlieB GASGh musc] -
tuﬂ%%s andrl ﬁﬂadlo ﬁﬁmfsoasua]' Hﬂﬂayfonatlcéﬁum:eornsul

RETYRtiR ﬁ%lwsos@er%gﬂwmome(qr wadﬂfll&a Fptems of the & urinary tract
M Addecllsh ¥nbin hOadd-AbE Hﬁ;ewchoﬁy 8t 3BSidi®n! bith) msamélency, and

irritative _(urgency, suprapubi’c pain, and the |
WOVECURFOgBRIAYPCT/ EP2004/ 004221 - 14 "Overactive
bl adder” or "detrusor hyperactivity" includes, but is

nOLtlét iflufRded ! inkh@es BaN9 @st limited to, urethral hypermobility, intrinsic
sphincteric deficiency, or mixed incontinence. It is usually symptomatically manifested as

stress incontinence.

"Outlet obstruction" includes, but is not limited to, benign prostatic hypertrophy (BPH),
urethral stricture disease, tumors, and the like. It is usually symptomatically manifested as
obstructive (low flow rates, difficulty in initiating urination, and the like), and irritative

(urgency, suprapubic pain, and the like).



synptomatically mani fested as urgency, frequency,
reduced bl adder capacity, incontinence episodes, and

wo b@4loddee3 t he changes urodynam cal |y mani f est BCI/BB2004/004221
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changes in bl adder capa- city, jgicturition threshold,

unst abl e bl adder contractions, sphincteric spasticity,

A0 efab@veD1AddEE: oraH&rﬁsB?hﬁﬂémﬁﬂF 1H§1Héés| Uutr{?ﬂbtf lﬁﬁﬁ@to' the changes
det rusor hﬁperre exi a (neur.ogeni c bl adder),
cemaramyirslsmenifosted s rgenci Begrensts r@ﬁuceé@dqdépr capacity, incontinence

iePRUl HRNGO¥1iKR]hY b SRS iLAY b M -
Iegl opast hi c condl ti %}%él@ésé% éygfsa dlet YUSO;‘lfe%{F]%%s;khlan%es 1nbladder capa

&b Pirditqaethresheld, yrstabyejedadden spntragiipps, splnmctea@@asmt% and the

ilkeNRMd thé Wrﬁggmts Qsu ‘zlrl‘[dncffeﬁ@d I ddiHs6F lf}iﬁehl Alxid GRelitdgenic bladder),
CyStI- tis rost adyni a prostatls ni a,

i eondifippssuc ﬁ%wtlféP@ﬁtlaldl%d)qﬂl%mﬁlﬂﬂﬁéencb’atP e Bypepsensitivity, or in
MBbb&AId nARRNG SRt g@ d@éummmwﬁg'a%m% jien or

disconfort referred to the pelvic region, and wusually

incl udes symptons of overactive bl adder. "Pain" neans
{ RelvicdPwersensigaty” insudes butiisqws Saited fo-grelvin awnisrtitial (cell) cysti-
%s%fo@t%&ymﬁ) rpr@ﬂé’cﬁ}’vul&a%ﬁiat ureﬂﬁillsf 5RMdal}e, §hd MIAE! Hris sympto-
speci al i zed nerve. endi ngs. There ar€ nany es of

F51@@}1:9@111;{ paniestadias Gainpinflaperationfridisgoméort rqudrﬁoﬁge pelv1c region, and
RELAE, inBRAAPRLRASHoveRadle iRl NS, acute pain,
|nflannatory pai n, neuropathic pain, conplex reglona
paln Sé{glgla neur opat hy, and the |ike (Dorland s

Paing mea@ e s elesstpealizesiigpsation of Hiseqmmiork distrggs, g3, agony, result-
%gﬁgﬁ{ the CORBRAY of E@bﬁl@ﬁﬁh@ﬂe@ndﬂ@% THEE a@38Anyypes of pain, in-

treatnEnt of pain is to reduce the degree of sevérity
studieg. hut peilwitedde, lightuing paias, mﬂtosm pjiapshooting pains, acute pain,

INEHhRRREP b&in PduRop a@lﬁ@g&nt &ﬁn}ﬂ@kﬂe [aLbdih r}&ufaﬂgignneuropathy, and
functi onal " di st urbance for 0 oIo I'ca

H@f‘e@oa@nd\éﬂlusta@teéwdwl@ﬁﬁwm 98‘F BditignsW $Wé1der5 Company,
dherialpoemye

ggl:ﬂh | %E;ll 37 ﬁ[eb TH ?52?% ﬁ%%%ﬂent gf(]?d?ﬂg Sﬁé r&{uﬁg ?ﬁrgad@f’ée%‘f Severity of pain
ﬁ@&ﬁaﬁdbﬁﬁuewwwéﬁaﬂg@%la t hermal or mechanica
al | odyni a, diabetic pain, entrapnment pain, and the
I"NEBropaf¥ROpdi Rt BEans TEEHEn PesTRING TS AR EDn AN RuGRARS WA /or path-
t hat |nteracts with a target. The 25 interactions
iokegicrehanges as ayell apgenipflggmatpry desiong nthsperipharalgisryoys system.

@%gmtplb@ of h&BopARicPaln in8Hde, Dat §1‘erhot [iAgRAkS therABABSmRchanical
ecul e such  as a conpound, drug,. an enzyne

é’d’P?r\?J@F%% thermal propechepical 'fluﬁéYmé»rﬁ#dW@é Painp entgapmeAt pyinppnd the
anet her nol ecul e or receptor site. "Antagonist" neans
a nol ecul e such as a conpound, a drug, an enzyne

i.hhipitor, or a 0 hornone, that di m nishes or
SP’EQFg‘#ﬂt%r PRENSA 1} %ul}rsualm hermpridchptantsractwighe srget. The
shiefactiVhl iA00dé, BAP 2L oPLhiERES) Qgé:ﬁ%%?t&goms% Parldthe like, as defined

%gneral the nomenclature used in this Appllcatlon i's
a5 on AutoNon(r), a Beilstein Institute
conmputeri zed system for the generation of | UPAC

SKEbRIFR inhan B ARIMELRIsUEILas a compound, a drug, an enzyme activator or a hor-

mone that enhances the activity of another molecule or receptor site.

“Antagonist” means a molecule such as a compound, a drug, an enzyme inhibitor, or a

hormone, that diminishes or prevents the action of another molecule or receptor site.



Chem cal structures shown herein were prepared using
I SIS(r) version 2.2. Any open valency shown on a

W@ 20000962101 t rogen or oxygen in the structures PET/EPIV04/004221
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indicates the 5 presence of a_Rydrogen. As is
wel | -known in the art, the imdazolin-2-ylamno group,

'IH g%r?&?lgﬁ{é%so Selﬂ%ﬂ} 38 s t &0 158 (p)ltljcf?%onlfbased’ J&utolNom , a Beilstein

neric equ P dh W
IImtdafz:Qiom’puﬂerMbdi d}eféﬁﬁfﬂr filge gepE@Lph oH[UPA{Eis‘Ntezﬁditi‘d noltrendlature.
N HH 10 For convenjence, all the conp ds of fornula

ICheical Havivees shown hryeinrers meaarzeémswgéﬂﬁ veramnr?eZ Any open
%l"ek;l@} Hofen MY carBod, 1t1'c%§9 ®r YRAeh S ﬂlggght sHFRY E‘Rﬁé’ces the

oth tautoneric are ‘inte Pe wi t
traesesecop@ hoflragee. i nvention. The invention provi des
compounds of the formula I: R2 Rl- ANNH(I) 15

I r
‘g&&i W’Hﬂkn Ogl(';/l?tl‘%a ﬂogfé mF@JZSﬁlE@ )Mémln%)?grbl?p hﬂ%lﬁ?@l[hds such as the

copppLnipefforyma fris 1rbtputonmgi1.c@gg)l (1@]:@2;‘&} the imiggzekip-@nylideneamino
étr&% 20 Ra, Rb and R each independently is hydrogen
I'kyl; or a pharmaceutically acceptable salt,
sol vate or prodrug thereof. Were R2 is alkyl, or
contai ns an aIkyI nnlety, and mher R1 contains an

al kyl —m!N al kyl |‘S“'§ ly | ower alkyl,
i.e. G- OGaI and nore prefe jo C4al kyl . WO
2004/ 096213 N / EP2004/ 004221 - 1@ way of . exanpl e,
and not of Ifnitation, the aryl heteroaryl Rl may

be optlonally sub- stltuted by one, or three

B E%&ﬁ%ﬂ%ﬂ%ﬁ all ﬁﬁ%ﬁ%ﬁﬂhé Y dfhaGI Gk Jh'bw a8 hgx)ﬂ‘xg the imidazolin-2-yl-

amino structure, but it is to be understood that compounds of both tautomeric forms are

intended to be within the scope of the invention.

The invention provides compounds of the formula I:

LD

wherein:

R' is aryl or heteroaryl;

R? is hydrogen, alkyl, alkoxy, haloalkyl or halogen;

A is -C(0)-NR*(CRR%);- or -NR*C(O)-(CR"R),-;
nis from 1 to 6;
R® R and R® each independently is hydrogen or alkyl;

or a pharmaceutically acceptable salt, solvate or prodrug thereof.

Where R? is alkyl, or contains an alkyl moiety, and where R' contains an alkyl moiety, such
alkyl is preferably lower alkyl, i.e. C;-Csalkyl, and more preferably C;-Cgalkyl.



oxy, optionally substituted aryl, optionally
substituted aryl oxy, aralkyloxy, hal ogen, hal o- al kyl,

whadoeaddeaxy, hydroxy, hydroxyal kyl, al kyl sul f oPgT/EP2004/004221
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al koxyal kyl oxy, hydroxyal kyl oxyg .5 nitro, cyano,
hydroxy, cycloal kyl, cycloal kyl oxy, cycl oal kyl al koxy,

@‘f‘vﬂf*} of @J{Mﬁl@ rﬂnﬁ‘hot gf ﬁmflﬁtlféﬂ e aﬂ?l orm%ge?airg%qh%e optionally sub-

et hyl'enedi o optionally substituted roc

shtiteshzn one, “S@@étthfﬁ‘m@dtlmﬂfé irrtapendangy yelegsest ﬁréma@?(kyis alkenyl, alk-
B&?SOEJ‘HBHE ulﬂ?ﬁtﬁfeﬂ%}‘ ?‘ﬂtﬁ)lﬁlaﬁ}pﬁﬁblsmtu%t drﬁ@ﬁb laYaﬂ%%it hdlogen, halo-

het €rocycly y tional st t'ut

alep xy,émdlfoacmldrom /) el Ylﬁldfmyla alkdiqcaHWIOX% hydroxyalkyloxy,

?1%3 a:?:?lrl;ed; :ﬁg%lxy Qgclﬁﬁj(ﬂo ¥ o Qﬁ%&ltﬁ?%u aTbno, alkylamino, di-
Whnank,yneﬂlallek@kw eﬂhklenv{) OXYoppﬁlmaV bybstitied hqtatoeictl}’l optionally
QQ@&@H&’C&:? F’l@ttegc%ga%lloﬁ% ?ggé%dll?%hﬁﬂltgﬁga Flét%h ?Elglklll(lfqnyl optionally substi-

t1ona eroc
éwueé Jayterqqyclvblkymmtmmﬂmb@tggwd heteresayk aﬂfamoyl alkylsulfamoyl, di-

%I%Bmfﬂﬁ%l%r gﬂﬁél@'e Al yin QL PAADS Hirs gﬂgﬁl 'és[ e}?’]ﬁ Fx (H:Xlona]ly substitu-

Stltu ents 1In

é@i ‘exth e]éky]‘, rlboxa kikghyl, eptiooaljy subaﬂlﬂumdypheoyit pptivaially substituted hetero-

ra1 C&thog%(@g '%a%{ﬂgéeg nﬁpﬁb%@g lh)q §H¥ﬁf % ﬁg%&”ﬁn%xxf halogen.

15 hydroxyal kyl , IkyIsquonyI al koxyal kyl oxy,
Ry dertaity & ﬂ@xgnts ]R“ is phenyt 9Qtrm1all[v1 y@hstmyted bygrd, 5a¢,loy three substitu-

M&l ﬁ@%ﬂéﬂh&?ﬂ){l sel@é‘cg& F}e ) ! a!ﬂ%)ﬁ%ﬂ a@ﬁ?&n SRUQM% | B8R Red aryl,

|aI anm no |oxy

optiveribisibsiiutsd arloteeralielony delagepihalasfoi. origbllgxy, hydroxy,

gty Wﬁ‘@‘iﬂ‘ﬁ“ R

lvedlesliodyayiciphlkylark ey ds kdb@xyoammcy a&wlbsumq, iadlgylamino, methylene-

5&?&:&@?@&{1@%} {) ?dfté&jlll‘{tam rcly 1, ciptlonally subsututed hetero-
spdddrmentienally substwutad hdxwﬁdﬂymlfonvh epﬂomﬂk@ulyqutng} heterocyclyl-

. %g’o i’}ﬁ%@saﬁ%?%keég é} lﬂeny(ﬁb %Q(kau famo lhcélra]]k?rlsulfamoyl or

4ulfeylanimpoxyphenyl . 1 n certaln enbodlnents Rl IS
4- al kyl phenyl . The 4-al kyl phenyl may be

1 | .
IR 2SI ARG e
p hemr4-ethoxgisorl sﬁ@mwxw hengl, 4rigdropervehsdyl, bﬁoa@ enyl or 4-iso-
&ngg henyl or 4-phenoxyphenyl wherein the
pﬁen éﬁglety is optionally substituted. In certaln
enbodi ments Rl is 4-cycl oal kyl oxyphenyl. The conp
Jin esrtdin ambpfioxents Rhis aikyinheni. Ahe dotliapeheyil may pr ényethylphenyl 4-

ylfp‘sh‘é%ﬁ'(:g%?@@%}&ﬁpgﬁ% g%eh?l %%ﬁ%ﬁgﬁkﬁmkﬂﬁ%ﬁahenﬂ

cycl oprop Inethoxg phenyl WO 2004/ 096213
PTryrEin is arylq¥ip ket sich aehibenorepbenyRer f-phenoxyphenyl

gﬂg#}é}é@%ﬂ@ﬁbﬁxﬁﬁgﬁ%lf bptiSthah s@Sstifated- Mt hoxyet hyl oxy) -

In certain embodiments R' is 4-cycloalkyloxyphenyl. The compound 4-cycloalkyloxy-
phenyl may be 4-cyclopentyloxyphenyl or 4-cycloheptyloxyphenyl.

In certain embodiments R’ is 4-cycloalkylalkoxyphenyl, such as cyclopropylmethoxy-
phenyl.



In certain enbodi nents Rl is 4-hydroxyal kyl oxyphenyl .
The 4-hydroxyal kyl oxyphenyl may be

wa2¢o2/092d¥ oxyet hyl oxy) - phenyl , PCT/EP2004/004221
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4- (2, 3-di hydr oxypropyl oxy) - phenyl. or 4-(3-hydr- 5
oxy- 2- hydr oxynet hyl - pr opyl oxy) - phenyl . In certain
QHQ@Hélﬁ%H{b%dBﬁed@ R ql—ﬁk&é{l@ﬁﬁbﬂ%@ﬁﬂﬂmﬁ Yeh (§-§nethoxyethyloxy)

(N, N-di et hyl am no) - phenyl .” I'n certain enbod
mbenﬁ 4- hal ophenyl, such as 4-fluorophenyl,
4- chor ophenyl or 4- bronophenyl. In certain

QH’Q@HMHQH{b%dBﬁeﬂ@RDi@Qllﬁ)a%ﬁyﬂkglléﬁﬁﬂehﬂe qthe4- }Wd%@,ﬁﬂéy}omhenyl

The optionally substit nyl ey

@awb%ﬁ% Vi @Pcmﬁ@dw) -pPhenyied-hb Xyilydse %mﬁoxy) phenyl or 4-(3-hydr-
Xgﬂﬁﬁﬁﬁ5XﬁﬁQhﬁqﬁB?Momﬂ]ﬂmﬁﬂ]Oro 4- bi phenyl or

|phenyl In"certain"enbodi nents RL is

4- cyanop n_certain enbodi nent _ _
néF%%‘ﬁngWéﬁwnt%Bgﬁ 4 allwlemmﬂphsw@ h as|4115w—t11§rh¥lamlno>—phenyl-

enbodi nents Rl is 4-cycl oal kyl phenyl, such as

4nyehiahembodphety R} is 41ldpheAl fih As @m@%mﬁﬂy1§4iaﬁlowpheny1 or 4-
gﬁ%%gn 1y substituted 4-benzyl oxyphenyl. In certain

s Rl is 4-dial kyl sul fanmoyl phenyl such as
4- di et hyl sul f anoyl phenyl  or

4n @mﬁhrémb%)uhﬁaﬁpw » Iapﬂahauylsﬁbﬁmﬁe@ rbigheReLl i THRYpsioRdlly substituted

R g Tbeny PIPheR L A lAgh ¢ el &-bipheny, 4

4bhﬁbeg@%hmhmbﬁm%h}mﬁgreln the heteroaryl noiety is
optlon- O ally substituted. The 4-heteroaryl phenyl

bst.ituted pyrazolyl,
gafpaﬁﬁﬁp§%gﬁﬁgﬁfk g I#ﬁ?ﬂrnyl or optionally
substituted thiophenyl. In specific enbo- dinents, the
4n kettein @atbpldphanyR’ waydliengiphenyl atdhyassiudsyli heneld
4- (4- et hyl - pyrazol -1 -yl)- phenyl,

- (3-net hyl -.pyrazgl -1.-yl) -phenyl
5 Bl SN YRR e b RE b, such s 4 pelghervpheny
4-pyri mdi n-2-yl -phenyl or
An (c2rtainleortodimenipREis-oBtiyhallyshistiphited 25 chrylegpheny.
enbodi ments Rl is 4-heterocyclyl phenyl wherein the

28 g{t%ﬁ%é@{%}érﬂprh?ky I4:S’d1 g%ﬁﬁ%eﬁéﬁégﬁe%S;A%-’agthyﬂﬁ?famoylphenyl
tdm%cﬂmrqﬂmbsulfam)’]lpbﬁe/ﬂlw

131-dioxythionnrpholinylphenyl, optional Iy substituted

Rh Q%ﬁé:e%oeﬁﬁﬁ% I.lo'r uﬂj logllélﬁ‘gr% §1§dht ad t4(—:"65:&%‘)715ulfalmoylphenyl.

plperl eci'i
4- heterocycly 2004/096213 PCT/EP2004/OO4221 -18
Bheprain wa;b@élmemelhéthﬁemalylphpmé mpiereint theeteapdsghapoiety is option-

%ﬁ?&!_lbes?l atgcg S']EI ég ﬁé p%}}eak? rgQ{iﬁ@é oRnonlely substituted pyrazolyl,

optianghyouh ﬁgu@dwhﬁ@gxyy cmqp@paz]lymu styuged t]plhehgnyl In specific embo-
ji’%%nt'g% @r}f‘e%fbir?%)%r%ﬁ %?%@%bﬁﬂ&ilwlsbbﬁﬁﬁgﬁ |4L 4-methyl-pyrazol-1-yl)-
phenyled ﬁ@,-m%h;ﬁmphl—yl)yplyenplhéfwrazol 1-yl-phenyl, 4-thiophen-3-yl-phenyl,

e T T e tﬁl"%ﬁe%??f%henfl y1 - pheny!

4-met hyl -piperidin-1-yl- pheny
In certain embodiments R' is 4-heterocyc ylphenyl wherein the heterocyclyl moiety is

optionally substituted. The 4-heterocyclylphenyl may be morpholinylphenyl, thiomorpho-
linylphenyl, 1,1-dioxythiomorpholinylphenyl, optionally substituted piperazinylphenyl or
optionally substituted piperidinylphenyl. In specific embodiments the 4-heterocyclyl-



pyrrolidin- 1-yl-phenyl,
4- hydr oxy- pi peri di ne-1-yl - phenyl or

wa2@ipsridli n- 1-yl phenyl . In certain enbodi nent BCREP1084/004221
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4- het erocycl yl oxyphenyl whereifgthe heterocyclyl
noiety is optionally substituted. The

T T MO e T M
# (esthanasulfonyl-piperas wl) phqnyls ééémrrppar@r%@dfthp@etaﬁ@- 1-y1)-

thé{)};lgfﬁg £ op{a‘ﬂgﬁh@?ﬁ% p%igﬁ%éhnfﬁﬁﬁ) %@xef}yl 4~(4-methyl-piperazin-1-yl)-

Pbewdr 4t —nthqz -pipgsayin-1- ybﬁéwyyl 4-(4-methoxypiperidin-1-yl, 4-(8-aza-
%pf(%féle&gﬁ S@{e'nglt, E )P[‘llpe}ﬂz?ﬁq)y'l%@ﬂ}}il 4- ﬁ{ethyl piperidin-1-yl-phenyl, 4-

ester-piperid
;plym;apimpherhyhenyl - Icyeimmmp@rdmlrvém&lsnﬁaDr fepiperidin-1-ylphenyl.
4- het erocycl yl al kyl oxyphenyl wherein the heterocyclyl
[ i
rmlgg{téeﬂfl g%lb%ﬁﬁ?&ﬁi‘k % %%%ﬁ?&ﬁ%&g%he-ﬁ?et lrlzrel)l/l tPg heterocyclyl moiety is
wptiansil m@ teghdng t-hsteregyelyloraphepykmpg be telt,nabﬁimpyranyloxvphenyl
Q’E rashbﬁal{gfyshmﬁ@éh ?Q*EH?{;{ l}yloxz BLERAC it %;%cffﬁ’%ﬁ{ﬂoﬁﬁﬁérﬁs the 4-

erocyc yl nay

Aae(erf@wﬁbrmphq@y} @mrlze (Wﬁfﬂ opwraperigsy)-phenyl, 4-(piperidin-4-yloxy)-

33 )5 _Q{HS;I g ‘?éhg&t Jﬂg?&é%)' ﬂ%?ﬁ%rx%/ ‘@'I g ?ﬁﬁé lethyl ester-piperidin-4-

4T@I-mbtm@nesulfonyl plperldln 4- ylnethoxy) phenyl ,
4-(1-carboxyl ate ethyl

Qﬁﬁt@[rtauﬁ' E}ﬁ)ro'dghéhtéleﬂs He@?ﬁé ry&fﬂ)@}ﬂgﬂ&ghenl%llWherem the heterocyclyl

eri

mgigtyds hymorgﬁp sulistitutedy l;herﬂeh?t@rpyy )éﬂbﬂymhmylé@mhﬂ tefrahydro-
WIH&HBW 19r 6Fp&{aﬁ§79|9%ﬁltﬁ‘clacfﬁfgfeﬂaiﬁgu iy t)&{fﬂﬁ@ﬁﬁ' th specific

eterocC IS optio

Prboditente fiscly ¢t9110§m1}fldhxlombﬁwl rrreypelde(tetrahydropyran-2-ylmethory)-

5%‘ e Hﬂoi éﬁ%l&ﬁ&’ihf@glﬁ CB‘P? E}ﬂing 1-[ethyl carbamoyl]-piperidin-4-yl-

m@hmﬁ@mnybﬁﬁlm@hqmwlgmy mpynémeﬁylmeth@m)ﬁ@ﬁgﬂj 4r(1-carboxylate

ST S BB B, M LSRRl 238 pr eyt o
dﬁﬁ@dﬁﬁbpmsﬂ®helﬂnhﬁuéwbeh@hwlsulfonylphenyl may be 4-
(mor phol i n-4-sul fonyl ) - phenyl,

‘fn gcértﬁﬁtelﬁgalodﬂhaﬁg ﬂzf @enelt réﬁc&gﬂ}fbﬂylm}’%herem the heterocyclyl moiety

pl per 1-sul

4s omtionaily subsgiysed- |H1en£ etsn@rcrcésdwl§onméﬁwl maybegaprphplinylsulfonyl-
ga:ggﬁg fﬁ‘?&ﬁérﬁﬁol@ylslu.(%%lplﬁd ],CBBB 1omb@é1§?§ﬁ%gfoglz gheRnyl

nbod
aap@ohlgrlg?e&r;éztﬁuteg@mqﬁa@gﬂq i g)(r:lﬁhwbpm;ﬁcglaﬂy pupstituted piperidinylsulf- -
f
ol}l%‘hgé)?? Pg @@O)eglb"djﬁ%s‘ﬁ%@ :4sﬂe?er859%§@§ufﬁﬁﬂgh%g'l tha be 4-
dahpholieprendeny)-pheangl, Ay(droebml- p;peragmkﬁksulfa)@yl) phenyl 4~ (p1per1d1n-

%hgﬂggﬁgﬁﬁén@ @ﬁggﬁﬁégkﬁﬁé%in e coﬂﬁgﬁ% naybe

enbodi ments of the fornula Il: R2
In certain embodiments A is -C(O)-NR*-(CR’R"),-. In spec1ﬁc embodiments nis 1. In

specific embodiments R” and R are hydrogen.

In certain embodiments A is -NR*-C(0)-(CRR),-. In specific embodiments n is 1. In
specific embodiments R is hydrogen, and R® and R each independently is hydrogen or

allyl.



11 N R3 R4 (Il) wherein: 5 R is optionally

substituted aryl or optionally substituted heteroaryl;
waR00499d42y3lr ogen, al kyl, al koxy, hal oal kyl or hetDgrI9p4/004221

R3 and R4 each independently igq9hydrogen or

al koxycarbonyl; A is -C(O-NRa-(CRbRc)n- or -NR

§§ d@ér%g %ﬁ%‘%gﬁ‘ﬂ{h’ts&) Orfnd(%/ vgﬁ l'hct &ng)ounap nﬁ? Il%la §ré128d1ments of the

ﬁW@@ﬂéﬁHently is hydrogen or al kyl: or a

pharmaceutically acceptable salt, solvate or prodrug

thereof. I n enbodi nents of gke invention wherein R3 or

R4, or both are alkoxy carfonyl, and R4 maybe

et hoxycar bonyl . 1 Th di mentjs of the invention
wherein RL is optionallk ti t phenyl, the com
pounds of the invention fall Nore peC|f|caIIy W thin

the formila Il1: 0 Rb RCR2 &RA)pRA N I 1-~ Ra / NN
HH((IlIl) wherein: p isfrom Oto4; 20 R4 is al kyl, (Im)

al kenyl , al koxy, optionally substituted aryl,
oydter@inal | y substituted aryl oxy, ar- al kyl oxy, hal ogen,

> Hor et Reai RSy MBS,
ﬂltnohwhygﬁ@dkﬁydk@myhﬂaﬂbﬂ@ahmpgmhcycIoaIkyloxy,

R eng Rt odor Sty heBesh VISRl subat 1t ec

het e ao()HYR’-(CRARCnat INR*SOES)- ((’L‘RP(Ré);l shet er ocycl yl oxy,
optlon$8P£ 2004/096213 PCT/EP2004/004221 -20
subgt? bt %terocyclylsulfonyl optionally

10 substaudh:;tdecgelneztlkﬂmyﬁdlgaﬂlqﬂ Iaylﬂoxy, opti on- ally
sub ed het roar, kylsulfanDyI
o I achab e Raddy sl B3

ora pharmaceuucally acceptable salt, solvate or prodrug thereof.

In embodiments of the invention wherein R® or R, or both are alkoxy carbonyl, R* and R*

may be ethoxycarbonyl.

15 In embodiments of the invention wherein R' is optionally substituted phenyl, the com-

pounds of the invention fall more specifically within the formula III:

(N

R

(1II)

wherein:
p isfromO to 4;

20 R* is alkyl, alkenyl, alkoxy, optionally substituted aryl, optionally substituted aryloxy, ar-
alkyloxy, halogen, haloalkyl, haloalkoxy, hydroxy, hydroxyalkyl, alkylsulfonyl, alkoxy-
alkyloxy, hydroxyalkyloxy, nitro, cyano, hydroxy, cycloalkyl, cycloalkyloxy, cyclo-
alkylalkoxy, amino, alkylamino, dialkylamino, methylenedioxy, ethylenedioxy,
optionally substituted heterocyclyl, optionally substituted heterocyclyloxy, optionally



Ra, Rb and R each independently is hydrogen, alkyl or
cycl oal kyl; preferably Ro and R are 5 hydrogen; and

wO2@nd9RR23 are as defined above. Mre preferabl RCT/pP1084/@4221
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or 1. Where any of R4, Ra, Rb_@Pq R are al kyl or
contain an al kyl noiety, such kyl is preferably

| o ‘
CI Wesﬁbﬁttﬁ?éh hleter&iyﬁlg uleﬁﬁ:@rll gﬁﬁltmnﬁg@ ngtgﬁgmgée?gégak_%&yloﬁ option
S@bstlttltted hejeroalyd sukfamOﬁaalhdSt#aR@YN 1yl fpmpylor i fonyl-
En? 6!/V) wherein n, p, R, R4, Ra, Rb and R are
I ned above. In certaln enbodlnents t he
danombe wth irtdepémieatly isddragyballod ot eslobbyhnyirefersbly RS and R® are
a gH (V) wherein R4 and Ra are as defined
abo&ﬁ%mﬁﬁl certain enbodiments of formula V, Ra
megtistR hard nodrfimed abisel MoreyeftiaplyopislO.oriln cer t ai n
enbodi ments of fornmula V, R4 nay be aIkyI al kenyl ,

QB@én g" @A a}ibl MRS ltoi'I E(%jtal? El%‘l alkg@’ﬂtohé?f‘ §g+ ].1(}71 is preferably

stlt oxy, aral Kyl ox
HQW@aﬂhde Clﬁ%ﬂkﬁxyllhwwﬂﬁﬁy kyﬂlc | sul f onyl ,
al koxyal kyl oxy, hydroxyal kyl oxy, nitro, cyano,
i Reekon 4G AL bl eCk ARy beyEhoRbKlahkoxy.
am no, al kyl am no, gla [ kyl'am no, yl enedi oxy,
et hyl enedi oxy, optlonally substituted het erocycl yl ,
optionally substit edﬁ Ret erocycl yl oxy, optionally

substituted he ero . , optionally
substltuteﬂ 4/ 062713 ¥f EP2 04221 -21
heterocy OXY, o ' y S pt ut ed

heteroaryl anoyl , al kyhstl N di -
alkylsulfanoyl or sul f onyl ani no. HIn éﬁbodlnents (IV)
wherein R4 is al koxy, the alkoxy may be net hoxy,

R PR e ot i e i R 1 e ol Kyl moybe

nmet hyl , ethyl, propyl, isopropyl, butyl or isobutyl.
In certain embodiments, the compounds of the invention may be of the formula V:

A
R* i MJ\ /{){>

wherein R* and R® are as defined above.

V)

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

In certain embodiments of formula V, R* may be alkyl, alkenyl, alkoxy, optionally substi-
tuted aryl, optionally substituted aryloxy, aralkyloxy, halogen, haloalkyl, haloalkoxy,
hydroxy, hydroxyalkyl, alkylsulfonyl, alkoxyalkyloxy, hydroxyalkyloxy, nitro, cyano,
hydroxy, cycloalkyl, cycloalkyloxy, cycloalkylalkoxy, amino, alkylamino, dialkylamino,
methylenedioxy, ethylenedioxy, optionally substituted heterocyclyl, optionally substituted
heterocyclyloxy, optionally substituted heterocyclylsulfonyl, optionally substituted |



In enbodi nents wherein R4 is aryl oxy, R4 maybe
phenoxy. I n enbodi nents wherein R4 i s cycl oal kyl oxy.

wab@4ooizpdund cycl oal kyl oxy may be cycl o- pent RCDEDP2004/004221
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cycl oheptyloxy. 10 In enbodi nepi{s wherein R4 is
cycl oal kyl al koxy, R4 maybe cycl opropyl net hoxy. In
AN T A e
plkabssligmprypr ssljonyRaninay be 2- hydr oxyet hyl oxy,
2, 3-di hydr - oxypropyloxy or :
3n Ao e Nents wawwm&y QIR Koy He@n&H&@detﬁsﬁ;t %ropoxy, iso-
wherein R4 is dial kylanlno R4 maybe N, N-di et ylanln
PSoRGTchBOHY ARisPRUGRErein R4 is hal o, R4 may be
fluoro, chloro or brono. In enbodi ments wherein R4 is
Qﬁ%h@ﬂdﬂrﬂl%@%ﬁéﬁzintkﬂlﬁﬂ h@e lltn@ﬁb@ﬁfetlﬂl[‘ Q{Hyl/ propyl, isopropyl, butyl
sub ﬁted phenyl nay be 4-fl uoro- pheny

yphenyl 4- et hyl phenyl , 4- chlorophenyl or
phenyl In certain embodi nents R4 may be cyano. 20 In
46 efndoBingOFh el I iRdyIBRY, Iema) tegihthoxguch as vinyl .
In certain enbodi nents R4 naybe cycl oal kyl, such as

g% Bg??)pgﬁ%/eéﬂs ‘é{ﬂvp dlé %% e°r ﬁh%gg?ﬁg@do qe’}-‘]lloglg?llplg%/ may be cyclo-

3 et xR tecldikp qmw@e dlalkylsulfanoyl such as
|ethylsulfannyl or dinethyl- sulfannyl 25 In certain

30 P oy e Sopalosbebiks <P rpivan T e a Ry methoy.

In certain enbodlnents R4 is heteroaryl wherein the

lie tmibodinydntswhatin R'ds dpdiyalkgloky, Rubstbe-2-trstiectyethyioky.

as, e.g., optlonally substituted pyrazolyl optionally

ﬁlbg:l))l Elmﬁn(tis ereln ! 'f].X, rogrﬁ%lkglg%}léﬁagﬁalyéﬁi d%(é}tcy%gh%fjoxy, 2,3-dihydr-
@mmpﬂbkyosmhydnoxyﬂmﬂdoxymdwl—ppwm 1- yI

3 nethyl pyrazol-l-yl pyrazol - 1-yl , thiophen 3-yl,

B S s AR BB Rt e

heterocyclyl nnlety is optlonall substituted, such
s embpginintsyhereinR ol g R Ithapybe fluoro, chloro or bromo.
1,1- dloxythlonnrphollnyl optionally substituted

H?h Rinbpd er&ﬂ%‘*%‘%%i&ﬁaﬁt Eﬁ}shﬁﬂécﬁ%reﬂkp ﬁ{e' SHid¥%hity duBstituted

eci fi C erbod rent s mor p Y
Caed xydydtet- @@Qrgrp}pnﬁeé-mqt]mo)gpyenyl 4-methy’ phenyl 4-chlorophenyl or

Q%ﬁesulfonyl pi perazin-1-yl, 10
gro ane- 2 sulfonyl pi perazin- I-yI
net hanesul fonyl - pi perazin-1-yl, nethyl pi perazin-| -

¥ cergaimpinbpiivesnsyR hmay b4 cyapedt hoxypl peridin-1-yl,
8-aza-spiro[ 4. 5] dec-8-yl, piperazin-1-yl,

'?Bké}ﬂm QinBSan‘Pénfﬂs R* ﬂﬁhy b@éikér{j:l @i s gl
hydr oxy- pi peri di ne- | or 'piperidi'n- 1 -yl.
In certain embodiments R* may be cycloalkyl, such as cyclohexyl.

In embodiments wherein R* is optionally substituted aryloxy, R* may be benzyloxy.

In certain embodiments R* may be dialkylsulfamoyl such as diethylsulfamoyl or dimethyl-
sulfamoyl.

In certain embodiments R* may be alkylsulfamoyl, such as ethylsulfamoyl.



In certain enbodinents R4 is heterocyclyl oxy wherein
the heterocyclyl noiety is optionally substituted,

wGamh/oae1dpt i onal |y substituted tetrahydropyr apgi/BR2000604221
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optionally substituted 15 pip?ﬁLdinyloxy-. In
speci fic enbodi nents R4 maybe tetrahydropyranyl oxy,

i i.di_nyl 4 - ni L di f- r . .
o RS Loy 1 £ hG¥ b P*S%#e?%ﬂlﬁ?ﬂyeﬁéiég?l TRieRlds pRyigpally substi-
dvitlgdciuTh ps s-gRePHgn Al sebasicyted piakayl orijonsti seistitutpdpyrimidingl or

: | | a .
AP ERAG B o oYl ST TO Rt BRI he Sptichally subst-
dpteil onethylypysarobd iyl Bt mdthpl-pmerdi Ingll pisetojdleplythidphen-3-yl, pyrimidin-

M) hodi t.S1R4 may be tetra 20

%%%g%yﬂﬁggﬁﬁpﬁﬁf&y’ pi peri di n-yl methoxy, 1- [ethyl
carbannyg£épjperidin-ylnethoxy, ) o )
1n gertdin sebatinomys Rpis peteratelylyiirsein dhehetaroeyehb oojdtaiseoptionally

t i indi:n- 0 e k-1 . . .
ﬁ%ﬁ%ﬂ‘_@% s%él? F%@ﬁfﬂyq%kgﬂ%;%{lgﬁmﬂmﬂ’ 1,1. c.hoxythlomoTphohnyl, ?ptlonaﬂir
sulpstityled pigseazingll ar 9ptiemaRpsupstituiedpiperidinyle kb spficifis e odiments R
i t 1wl L%l Yibi in-1-
L S e
Pubpaniet irs@pnbpipherinnl vk metlmmgsulfoopl biperarinyl -l methyl-piperazin-1-

)

pigibylapiperydis tl-flopmytolidin-o gyl ydedxlyypiperbed-1 vl edpiperidin-1-yl.

pi peridinyl sulfonyl. In specific enbodinents R4 may
: i Q- : - Dj Lne-.l - | .
Rl R et BB Do 1y s optonaly

Isnbstiéntiedi sucle abertiomalt sibstitéed tatremdrenyroryborydeoptionally substituted

PETRRE, B SA PSS pay b isshudsoppplon, piperidinlon
14ethgtripseydibehoraeir d ecarboxylate ethyl ester-piperidin-yloxy.
(4, 5-di hydro- 1H i m dazol -2-yl)-{ 4- [

- net: ; 4 .am - 1. - iCo. .
O T e o p RS By RO oiery
-opgonglly szpbst(tn'ged;;sucﬂ ahepitanally sqhsutﬁt@htgt;ph)zlrogyramﬁlm@yhoxy or
- . 3 : . 4 _
_o%?ﬁé%iry]osu'?%ﬁﬂfe%pﬁ aegfgfrgl%@gtiﬂgf‘%ﬁkg?: SPSQE% %/r?i odithen® R may be tetra
Tydfdpyano2 ynetherye piperidine fimsthex-1-[ethyl carbamoyl]-piperidin-ylmethoxy,
[13@%@2%&%@}{&@&1&-%&&58}7, 2: 4R BR)etR? B4%! biperidin-ylmethoxy, 1-
racthylpiBerdlinyimethory omi-edybpiperidinatinedpxpenzy| |
- 4-t hi ophen- 3-yl - benzam de; 5 N
EI% :c%rg@ﬁg?i#giﬂ;{ﬁ%;t%%t&kl ;T%tggcﬁcggl l&éléﬁf%&%mbcﬁ@ R¥tedocyclyl moiety is

[optipnally-sybsiifuted, stieh pnorttonslly substitatechoprbetinylsylionyl, optionally
S04 UG RIS Ay Ve A il oty optionay
Jsubsitieted piperazinytsul fonyl ot pptiezally sxbstituteapipdridinisilfenyl eln specific
h%bzi?zﬁ%f L AR RN B L2 v
aeloonyl oy metwhpimeridian-14gulfonyl.

[4- (4, 5-di hydro-1Hi m dazol - 2-yl am no) - benzyl ]

14 b AR i @8R invdntio¥! ProR88%  compound selected from

N-[4-(4,5-dihydro-1H-imidazol-2-yl-amino)-benzyl}-4-methoxy-benzamide;

(4,5-dihydro-1H-imidazol-2-yl)-{4-[ (4-methoxy-benzoylamino)-methyl]-phenyl}-

carbamic acid ethyl ester;



am de; N [4- (4,5-dihydro-1Him dazol -2-yl am no)

-benzyl ] -4-nmethoxy-N net hyl - benzam de;
wa2qdopeny enesul f onyl - pi perazin-1-yl)-N PCT/EP2004/004221
[4- (4, 5-di hydro-1Hi m dazol - 2-y4 am no) 15 benzyl ]

- benzam de; 4-{4-

N\eig ﬁt}eéidﬁiyﬁ}’&' 11 - ikt A0 Qﬁﬁﬁhm%) Y@ 0R) Ay beardaaasy |

nyl Y- pil per azi ne- car oxyllc aci d et hyl ester;
ff [4-4% dﬂydm—ﬁ;idlrrsdqqu-arﬁlm@@ -bonzyl ] Arilneno-brizaspqe
4At}ﬁdrbg‘ll _;@r (2BF H))dro henzantass. 2-y1§1‘91ﬁld)|=behéylf Bemraflidey dr o-

am no) - benzy

Naldo (s $1¢llﬂ’|dfp'2¥1yllfnll§@ﬁ> Arifl Q}T@lno%-benzmgp‘} -thiephesr 3-ykbenzamide;
gp R gégf] q?hi?'d?o QHCMH%? 9- })’Mrhﬁ'ld JB@niyﬂV@OﬁJn%ﬂl&!yeetﬁ&@l\)\ﬂb enzamide;

Aut onomTl\/p

N~b‘h(43§c¢ﬂmdf%l{‘14m5d@ﬂ0h9dﬂ%§nmﬂh EarHzb( teizfawdam%&)n batexy)-

yI] @%Eg@de 367 2
hydro- 1H- i mdazol 2- yI ami no) - benz;r ]h N
44{4;{|40(éc§xgahyj@mle dmidazel?-glangno)-benzylcarbamoyl}-phenoxy}-piperidine-1-
érgéqﬁ%gééggﬁgpesgeﬁl m dazol - 2-yl am no) - benzyl]-4-iso

pr opox

N-[4444, afdaxydrww@mﬂmlﬁﬂdwmo) deyryiint-mpyazelehyly bynzamide;
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conventional neans, 1 ncluding physical constants and
Sfsdemesl-5dad Supplemkeisls; ande@ighive Keaasorh ik SemsyNeweork, 1991,

F A &Eﬁﬂio.d?ﬁ& fo'llg%ﬂléjlgﬁ{ﬁ'e@c RLEid RRl¥ed 2K ﬁlepélfglﬁgt?nitiv%%f some

atnospneri c pressur ver a tenperature range
anshods bysadhithy thesoutpot 84 thepresandirP@onpn 96 b synthesized, and vari-

PCT/ / -
ST RS e A A e s
about skilesbimthoart hatingreforraddayes disdesre eqrxjaipecb@dﬁis Agplication.

The starting materials and the intermediates of the synthetic reaction schemes may be iso-
lated and purified if desired using conventional techniques, including but not limited to
filtration, distillation, crystallization, chromatography, and the like. Such materials may be

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

Unless specified to the contrary, the reactions described herein preferably take place at -

atmospheric pressure over a temperature range from about -78°C to about 150°C, more




Schenmes A and B describe alternative nethods to
generate the conpounds of the inven- tion. Schene A

w0 bdusoa2at es a preferred procedure for prepar abCDEPID4/004221
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conpounds of the em 5 bodi meng,of formula I, wherein
Xis halo or other leaving group, and n, p, R2, Ra, Rb
Bol I | Bnd '
AL S o lRpA) DSSIESS, Do T BERERANER Ghcnicy a st
roomngsr pmbicne) temppetinds. ofabowe0’@vent i on wil | suggest
t henselves to those skilled in the art. Ra Ro RC2 C

] . St ’ .
S, o bt Mo AR ot S P e
'tignc</Schedne AdusHmtes N prefert@l [SokEvEe for preparasipniof gpmpewedseof the em-
: ; ; ; i
RopeArRahyl Sk R0 R EAEkE LU R G AR ¥ and

iR age astdeadriptetl horeivar thequnerdizaefi Ssheme Ads exsmplangtand Aternative syn-
QB&?@ d%‘ﬁ%es g&’ﬁfétdofr%toh}{&s HihSHRSL A sll% BB dTfds 't?{ hose skilled in
yrelds 'under m conditrons using a % variety o

dhe mdal kyl aryl ami ne such as 4-ami nonet hyl - phenyl ani ne

with various aroyl halides. The aroyl halide b is

shown as.an optionally suhstituted benzoyl habidgT$

Nuge-R ous sgbstituted benfoic acid conpoundsjja R?
COMRFCHat L avai | abl exarioh ¢ hetepai d_ghl of N
conrpelund SUCHR D @ ds mayfge’u@e) hislste

The aroyl™~zai+ge b mays"al bernatively co I se Ot her NH,

types & aroyl Halide, including naphthal ene carbohyl
hal i des 20 such as napht hal ene-1-carbonyl halide and
napht hal ene- 2- car bonyl halg dg, gti ch, may optional ly
be sug%%Qtuted. In other dinboM nment® of thie invention
ar oyl [ide b )b pI%b-& vari ous

het er oartpyl , hal i de's as rfui n ne- 5- bonyl

hal i de, i%hol i ne- 6- car bonyl hallde,”

i soqtl MYlilne- 5- car bonyl hal i de, N

i soqui nol'i ne-6-carbonyl halide, iso- nicotinoyl

hal i de, pyri m di ne-4-carbonyl halide, furan-3-carbonyl
rsadTiEleLE A hi ophen-3 25 carbonyl halide, and the like,
whi ch again nmay optionally be substituted. Al so usable

'o s&? 12(9 % Qrgg %}g’n fngﬂ-r{o%loa%égl rf'ezgz % reacted with an aroyl halide b, to

afford an aryl amide compound ¢. Step 1 is a straightforward condensation reaction that

provides quantitative or substantially quantitative yields under mild conditions using a
variety of aminoalkyl arylamine such as 4-aminomethyl-phenylamine with various aroyl
halides. The aroyl halide b is shown as an optionally substituted benzoyl halide. Nume-
rous substituted benzoic acid compounds are commercially available, and the acid chloride
compounds of such compounds may be used in this step. The aroyl halide b may
alternatively comprise other types of aroyl halide, including naphthalene carbonyl halides
such as naphthalene-1-carbonyl halide and naphthalene-2-carbonyl halide, which may
optionally be substituted. In other embodiments of the invention aroyl halide b may be
replaced with various heteroaroyl halides such as quinoline-5-carbonyl halide, quinoline-6-
carbonyl halide, isoquinoline-5-carbonyl halide, isoquinoline-6-carbonyl halide, iso-
nicotinoyl halide, pyrimidine-4-carbonyl halide, furan-3-carbonyl halide, thiophen-3-
carbonyl halide, and the like, which again may optionally be substituted. Also usable in



-31 place of aroyl halide b are substituted benzoic
anhydri des and heteroaromati c carboxylic anhydrides.
wab@4/a962i3 am de conpound ¢ of step 1 may then, PETIER1084004221
2, be heated with 2-chloroimdgjazoline sulfate under
polar protic sol vent condltlons to prOV|de an
s Pl teh#di€th e rmT s &%{M@ boxyli
pmc %ﬁ'}f{/‘%@@é‘{gl oen%ll%gtﬁcutp%e eprc%ced re1 of Te are ArhoRyie
pobydiides. \Where substituents R2 and/or R4 are
i nconpatible wth or otherw se sensitive to the
e LN A0SRk cﬂfsteﬁtl%ayztheﬁ Yh k@Bhebe HJa@éd%ttH D@hloroimid-
group strategl es may be utilized. Nufrefous well-known
pz@ltreewlfmtg ugy. mlzsrcmeh@@l‘rmy b@dyts@tﬁ tp pravidesar imjdezglinylamino-
up strategies are described
> %ﬁ%}?ﬁéﬁxgﬁmg?%ggog&gglgl in Protecting G oups |n
Organic Synthesis, 3rd. Ed., Wley & Sons 1999. In
ddanyavaniationsoet e precedatetaf Schgmayd Awernpssible; Ygere substituents R” and/or
4%&@fnc8ﬂ8aﬁ£l£ %tﬁ'o@oﬁ?e?@isé S sty to tfh|e %ﬁémﬁﬁ% beae) edr step 2, suitable
am n ani l'ine a, provided that the suitab
proteeting gmumtrépglmnasgbwﬁ@ed sNuEgeousavelirknpat protectmg group
Byan &Qic;i&aﬁﬁh 08 B BIRG RERAYUL or68P st AtefeBe described
ﬁepr o-sql?agr pélsrt%a{1 éﬁ%&%tpgct ed a%wr ?éac%ﬁe © deserbe
10 \hivt dg-atesene bldliin Eraredtivg ﬁr@rp@ in Qrgaicdyiifgsindidabd., Yéley & Sons,
t Bt g&{éﬁu fédt 8oRimjd
Slr@g?eirr}r%gﬁglr%g% ure gt? ghﬂhoué‘; rati gléSL *)Ilég%npounoélrg% azoline may
tihres berrbantiid witle aminefIky e, providegiibetethe syitable pregectigm pf amino

L R

Rected @ perfially deprotectéd M@lreactedwish agoybhdjled te y@lql\urmdazcﬂanylammo—
N G--<\ JdNRRCXalll RR 2
> (Sli{%i%tﬁﬁfl“f\ﬁ‘?’ﬂg) "N Pr ONHP ON
Scheme B illustrates a preferred procedure for preparation of compounds of the embodi-

ment of formula III, wherein n, p, R%L RY, R® and R are as described herein.

Step 1

Ry R°
R? EDC/Pyrldme
i T,
Step3

_Step2 _

PdIC, H, \n/x\d Cl_<\ d "R}

(R) ©/
M
20 SCHEMEB

In step 1 of Scheme B, an aryl amine e is reacted with a nitroarylalkyl carboxylic acid f in

the presence of a carbodiimide such as EDC (1-(3-dimethylaminopropyl)-3-ethylcarbodi-



h2HN H 20 SCHEME B In step 1 of Schene B, an aryl
amine e is reacted with a nitroaryl al kyl carboxylic

wa@eood/odd2m3 t he presence of a carbodiim de suchPEEEEDCGH004221
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(1- (3-di et hyl am nopr opyl ) - 3- eghyl carbodi WO
2004/ 096213 PCT/ EP2004/ 004221 -32 imde
b a6l Qih SHde) tOyivIdR! tra-sibd P8 Hﬁif hinfdé Behpaimt ga Mhe@ryl amine
conmpound Z. The aryl amine e used’'in this step
insthisstepopey emaprisg 28 gpterallysabstisnied 9h9rmlqﬁemermﬁw of which are
QbmM: eI A Rila8, 'H&T%h%hﬁbﬁeﬂl yRYRERY %ap}ﬁha@l@ymmﬂegﬁai d¥naph-
substi tut’ed naphth yl'am' ne such as na
tthalered=-ylanping or peplyhalprrg tilarainen Aftespakig! héﬁe compound ¢ maY comprise
t LS ~5-v]-
e L R L I R
ypnmqﬁlrxp).{lyq-%maﬁ@ne, aymuohﬂ&rﬂa@l% lsogtntnﬁlgn -5-ylamine, isoquinolin-6-yl-
AWiRO !th{%Pﬁer}’- %z‘IEnE‘iﬁe, A RL I R s, Y& ﬁ{é‘lﬂk% .
i soqui no am ne, isoquinolin-6-yl- amne,

t hi ophen- 3-yl am ne, furan-3-ylamne, or the like. The
Aibemdireshettitatad aryl amide gafisien 1gs Eﬁduéftdelp stepi stopgevidesn pminoaryl-

%Il&_ﬁ’_%agbé)gr d}? LAY ey @ecﬁlrpu&g 8f s%%}) %fﬂa? C ghgﬁylﬂlﬁ ?glaﬂnum or

. uctron o stgﬂ%p arried out us
paBadinumatslystion petivatedicanbon dn Beypesenee efdyivager yndenhidé conditions.
in the presence of hydrogen under mld conditions.
mﬁg‘%ﬁﬁﬁ%ﬁéa@e ﬁ@&é’i’cgé&h%&urﬁ?ﬁ e &éﬁ@&ﬁ? thed, Bf st&) £ e heated
w&m-shlemﬁmé@zohmwlfgt@ltmdﬁreptho[erptlp mlmnt sprditienstelprevitde an imid-
%g%lﬂ{ q%g?nskg“{s%g sta?},t%f}?le arymulaII e of formula II1.

The procedure of Schene B, like that of Schene A is

Jiieypresedis! ofiSghemeiB ke yhatiof Sehemesh, is enly exereplamyendapany alternate
?’i‘&eﬂ'@%e‘ré Qgc)l( ‘gﬁnﬂgitlo% wﬂPtB’eaa[ﬁQI;egE %uﬁggfs%&%g ih lt}r?e%rf ”chrgﬁample, the
adtrpoubditeted fryd ampleicomppad g@,ﬁ btgp é dnayybegaplaced by an aminoarylalkyl
TAQAT VA Kot ou(fﬁrm)féﬂé ife g 9&1?319 EMS eprlgll tHlStCQ% ,tep 2

am no’ group S protecte In't
iwodd involye deprtotestipn o provistedhd fﬁee grhimofgrewp imsteadolgredugsion of a nitro

\gpc?‘&pe 39 aBEtH%e? gﬁ?attfoﬁ%f ﬁg: &ﬁo&'dﬁﬂ of &B%EB quarﬁﬂl%t 8Etituted aryl

ar1“at |
amidocaupstrid apubbiizst bd rea@edwith ehbwpndmdllne ahd thd negtting product,

gx‘giggg%@%e o&&tﬁﬁ's&ﬁt@@g]nga%zt Iieagtg&ixggtn%{}yl GRtthd & &ygprowde the

tan@antide Hbact ed with aryl amine e to provide the aryl

am' de IIl. The conpounds of the present invention are
he 6 E)Bhﬂ{is Méj{n%g&rt ﬁlvehHOIPeretIP CileBfor n{d?iuld’tgr%eiﬁ C(Htlcular, 1P
agoni sts, and such possess set ect’ive antag Nt s

at@ctepmrtaytagomtsﬂaeaﬂdlias sechegisenss selepBverdndagoniss ﬁ@twumdsﬂ(eéﬁ deceptor.
us < oc?)'rﬁﬂno ?ae Ea%'atc% oﬁaoflbfd?t??fggttﬁ%ﬁf&% ?g%etc&dqg bfe use&ll in the

preve tiron an varli
Prerntes amchtrnamtat of 2 wsiptyaif disegsehimmammaishespecially humans. The

compounds of the invention also exhibit little or no hERG channel inhibition and thus are

not expected to cause unwanted cardiovascular side effects.

In particular, the compounds of the invention possess anti-inflammatory and/or analgesic
properties in vivo, and accordingly, are expected to find utility in the treatment of disease
states associated with pain conditions from a wide variety of causes, including, but not

limited to, inflammatory pain, surgical pain, visceral pain, dental pain, premenstrual pain,



conmpounds of the invention also exhibit [ittle or no
hERG channel inhibition and thus are not expected to
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particul ar, the conpounds of tgg i nventi on possess
anti-inflamuatory and/or anal g 30 properties in

(B2 B A i o B mdersing A B ttgéj%e&@?%g delfeinp g
qrnedlgibg peisbhiag) 1§ch\6m(iiemjdﬁy liftteystivi] cyatitse Sancelnpdml,dmnal; parasmc or

ut no limted to, in r ai sur
ieBRLip RSP Poselie e Gl oD H LA DR et A POy 2 fies), nd
gﬁ%é@&ﬁ&é& WREFO IR R 3iddrders3dcic eyt itable bawel sypéiofne.

e to burns, mgraine or cluster headaches, nerve

S ural gi as, poi so sche

heeiroiadsphinf presftdy@nio Bte ARuREM s bRGRRR: Stintammatory
pﬁhdﬁiotnis €rodf a vh&ﬂ:)t €ff daﬁées Ilﬂcﬂ&dnhg drut npokinited &) imditlalﬁal fungal or viral

urles (inclu ractur and S ries). .. .
Rlrehios eyt anBu bR RO SR s PR b diopathic
Higddead snflabirhitaddl, Gvdrawe)lold ygud 6ﬂﬂiﬁ.r1t15nalhieﬁaeﬂmaupﬂstadﬁs, and con-
t.he present invention are al so useful in the treatment
dPn?£ #fammatory conditions froma variety of causes,
including, but not Iimted to, bacterial, fungal or
Viteedompduin€de bf thitdnvankion aed abdocsafid ﬂréa'tmg disease states associated with

ost eoart tis, i nf

R ERR i ot PR ed B HEdac BUBR 1B uignpng pinary incon-

Qinefigé tdﬂdmdirﬁlsude:fsl Hidelacbedet obftﬂ&inahj wriifry fredntnemce, reduced
IVItI 10 The nven

et ot i op T of Mo LoneBe ety B BES Sk adfipenee, bladder

ufypeﬁeattmdien@nq;e@@alcﬂiypémmy$BEHatpe6ktmttshdé1fmddbyperreﬂema,

out |l et .obstruction. and urinar

QBIRATY FRaRenEh Bl e S P BT g bRERS RelvisyRgsgpsitvicy,

Ige ﬁicbﬁﬁﬂéiﬁe, dret(ﬂﬁﬁg(i)rodndtt&ﬁdqjl’elvﬁxm@ bytndrorhe, qmdﬁm&yrﬁﬁ cystitis, and

m,cturj,ti i ncontin stress

St Ree bR dss BBt R 00 B P BT e SR PTG pdder

(BPH), prostatitis, detrusor hyperreflexia, 15 urinary

leﬁmmmandn ofthiviheentioh infegraysolfirglautidigy inothe traatimiene of hypotensive

bl ad ersensitivit urge. i pcgntinence,
FraaR il B BT Eren per i sEiasto e,
prostatodynla cystitis, and idiophatic bl adder
ﬁylpﬁdﬁﬁms 'tHei dbhippunésrmf this irerentiymptearsefut @l the edatient of respiratory di-
over act ﬁ adder e conpounds of this invention
ey Caf afia g8t 74 ats;ﬁmilan the treatnent of hypotensive
vascul ar di seases such as hypotensi on associated wth
SHptse mckh(ﬂnektheﬂ@elhﬂm laddin’e idestribedye.go,omoudrden 6f Gilthasg's, The Phar-
! Pé_z/ceo Sot %ac% aaslzrse #ﬁ' ef ueu fsi:)’crenI escflté%ndﬁ\gg?%wo[{ﬂl,rﬁl%&'fﬁ ?051 Chapter 26;
ammdhﬂmhemamﬂunmmb@&dé&&k&sdé@hAﬁﬂéﬂ22% g., in Goodman
& G lman's, The Phar- macol ogi cal Basis of

;@& a%?e%tﬂ' ﬁ’%}a"é@%glgﬁ%& %ﬁ%%@ﬁﬁf@fp%ﬁ% ogl}ﬁ\évnix}%gon may be
Fﬂssqyed\]ey zrﬂj@@ﬂassa}zﬁ sizh5s ApRRat TariAgeenan-Induced Mechanlcal Hyperalgesia
gJE?aR»{ ‘ﬁésg’; LATHRLEOL &/oﬁl&?elt%ﬁl%{lﬁd@%dju\(ﬂaltltyln%ﬁlcémegl%!m&yﬁ%eralgema

I's” rnvention
Assay, as described in more detaﬂ in the following Examples. Activity in the inhibition of

bladder contractions may be assayed by in vivo assays such as the Inhibition of Bladder
Contractions Induced by Isovolumetric Bladder Distension Assay and the Inhibition of

Volume-Induced Contracts in Rats Assay, as described in more detail in the Examples



assayed by in vivo assays such. as the Rat
Carrageenan- |1 nduced Mechani cal Hyperal gesia Paw Assay

wapa4bde1Rat Conpl ete Freund' s Adj uvant - | nducepCT/EP2004/004221
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Mechani cal Hyperal gesia Assay,,as described in nore
detail in the foI | ow ng Exan‘pf% Activity in the

0B B PR AR SR ISR v ot

Qo tHerfat Revisil biBubrdkinndised dﬂytpn@nsnon ABbaygabatescribed in more detail

é}bﬁ} %% Pl SAS%&%/ ﬁ&g%vgcoefh@@ ann df)mr?n %h@c&%ﬁﬁgof the

lifvehien e mbaged Woo2hRd0ae gﬂcﬁcecﬁ%ﬁ’éldERZﬁedhomé Fdmpleg4
bel ow. Activity in the inhi b|t|on of the septic shock

% g?%gﬁ?tﬁg? D%??&g%(%‘){?ﬁ% Phg%ac 1(]:1'[1 (Esgclmonﬁ c&%@rlﬁﬂ% at least one com-
Poaad obe@ presenDineerdizingdd 1nd1Vld11ahlsoﬁxﬂnmlcemlch Inowramc mixtures of

l.,evel of HhERG chan [ b| t f

dpEners, rﬁ\‘?@ﬁ?’ir’b"r‘fe\?\%c? V?fscg%hi% 0005 P glvattepglg&t%gg %e ' ocggﬂch # least cne
Poeahideatcdlp atdeptableaapice and Bpfl.’dsmallploelsae therapenginendor pr0phylact1c
i.ncl ydes pharnmaceuti cal conpositions conprising at

Il’é%{g%‘e’&‘ﬁe com pound of the present invention, or

i ndi vidual isoners, racem c or non-racem ¢ m xtures of
IIﬁ BRdrsl, thércoﬁijn@uﬂm:ﬁuhe piebdny 1m1ceneqm will lee ahinisteped in a therapeuti-

s thereof he
%&B‘{ﬁ ‘?%%‘FWSPY&EX gg{}’ﬁ Ce\ﬂ%egr o &eers 02%%51 {l?atlon f?r agents that serve
Qirhﬁa[r dthigieqStiitable dasade oangps arrpluyppwvdlmleﬁommgdaabﬂ, Bwfesabln@ 100 mg

vﬁ{]alll? % rlgl?ﬂfnp%f @Vg'poﬁ)u D dg I?Yh g%lgee B! elﬁa%%tqqrﬁ]e\fgﬁ ija&grs such as the

%ewm‘z obthe divgasefio bhieredted e @é anﬂ ddstl\@'fheakﬂhmfmhs tsmlaeqtdhe potency of
ut. il | i es

dgg 5@%58%@% ta E%lg%/;g Fuaciﬁrgp %r ag%mstr HOTS the’qﬂalc?t?(lnetowards which
Ythd 08miXstr A iy diréuned, ﬁiﬁﬂsﬂle@nd’élenedsla;&d Exp30ienty Q:fahd: gn,edlcal
gﬁggtﬂg)lng? g)gggrgd nénﬁ 89 (Brﬁ { ac%]gl {nhtilu H o?gre%u ﬁu%fi‘}{lﬁge{s&ymll be able,
W@ﬁlﬁdd"t u@tiut B esivtiinegion ahién mblhﬁcrm;pomfpeidﬁ)na]l’imo&\dﬁdgo amdithe dis-
Qﬁué%@{] tgﬁ p@&a%tggg wf,'e%(rg a?l.{l 'ﬁ derén%ﬁr,%:luﬁ aggr r gfocqive afngunt of the com-

Ji8klk Bfihepieehtiavaiivhdoengiom dindsexperi ence of the
nedi cal practitioner involved. One of ordinary skill

i,fnt Lhe r ¢ Ofgultécggpcgfﬂ?eh%ﬁie }na/%ﬁtzﬁrgwlﬁlsnoevg I1g§€eé§ioals?harmaceutical
p@fﬁﬁﬁ&bnkiﬁ@lﬂdﬁf&ﬁo@ﬁdﬁiﬂ‘lef(ﬂIosal (nichﬁlmﬂ@wﬁ:altahdsub -lingual), rectal,

Appl.icati to ascertain a t t hC

ARt o, PR BRA 0 BB LB LB R B Bl aarterial,
flﬁfraﬂleGélV@l’Bcﬁlaﬁaﬁﬁ end lrnragelﬁmrsahdmﬁmtmmnnehs irod fdrhesmtable for ad-

present invention wl.|l adm i st
o ety Rl i s TRE. ReRUEG ERBLE ofgdpigigion s
f nelQaJll\?l lordl fuﬁhﬁlfz udbignhime daily chfsagesmgmienrv@udi Jan treedjuated according to
nﬁn\@1€ f(fi pul monary, vaginal, or parenteral
olGF A g ¥tiPAnuscul ar, intraarterial, intrathecal,

subcut aneous and intr avenous) adm ni str at ion or in a
f ArcBIpouhdbt eorhpsurall o theryiresest inatritom, thgethahwithionear mrore conven-

| ‘rg]grligl ];llj%%n Q,'calzl;pe?s, Bt gﬁl?ernccs? gnay AEed fnt SO0 B OF ﬁﬁa{rﬁﬁceutlcal com-
positions and unit dosages. The pharmaceutical compositions and unit dosage forms may
be comprised of conventional ingredients in conventional proportions, with or without
additional active compounds or principles, and the unit dosage forms may contain any

suitable effective amount of the active ingredient commensurate with the intended daily



generally oral using a convenient daily dosage regi nen
whi ch can be adjusted according to the degree of
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invention, together with one qpsnore conven- tiona
adj uvants, carriers, or diluents, maybe placed into

td’b@age(}ﬁﬁ%eqt) b@'@ﬁfﬂlﬁ%}@@ UTh@ﬁﬁarﬁﬁE@utl%Ql BEFokHBAS maP! ge Ebloyed as
The phar paceuti cal conp05|t|ons and uhit

§ gggqh(ﬂsﬁ%b letngr Blled capgwlasswanisptide govests sisiined release formula-

|tﬁﬁ1rsec§ir|1§ﬁﬁc§ slibh £QBURIANLE, QHenNEL ORISR, elMirt or Blled capsules for
wi thout ~additional active conpounds or r|n0|€les

LA Wshreorim the fgEB Q4 s sifATIcH I TegAk i vAgiaphadmipistraliens or in the form
fofsf%ﬁlé 1ﬁfécﬁ?ﬁ%gﬁlgﬁgs fold Eal%%egééglzé nﬁfrﬁgﬂzﬁf&ﬁls cHERNH L one (1)
he’ i nt ende
P@ﬂ}%@@éﬂf@@zmm lentscsa wegealgr@aqﬂa@@ut Q>0btp eyt epehundred (100)
ThtiRBAL TRE el d AL 2 &BARRSY b &B&x@?ﬁé & haReh RS
sol ﬂggs ;%ch ast taab lets o* fll | ed cgpgal}ﬁgg * gtorms.
n1soI|ds g@ﬁpers sust ai ned release formul a- tions,

& PFRYads ofcthe REeseY FanepHeR may bs fumylyad in %Yﬂﬂeé’aﬁﬁ%’ of oral ad-
ghintdtfafion %safgb kdrad. qap ?Hér%?ac&ﬁical wrﬁéosﬁfo%s aRd dbddgt Rms may
form of sup OS|§or|es or, rectal or vagi na
SQMDAISS  FAPERRC O CHFPAURES PHibAPEEseRt igTeaition ot phiracawically

set ftaqulég{ RAREHHe ERe B Al
aboétljbt Qne e %rt?r%coﬁﬁ}ggt [ vemhle%h?lggfcgﬁ? o?hwng151 Dle carriers

BRYRA eytheamdtorélqetﬂ 6lid g Pr@a@aﬁelmﬂélad@ ROEgers, tablets, pills,

Eapdull Q! 30Rets Qﬁﬁp&sﬁ@ﬁ@st anc?dﬁ;fvé’i‘ﬁgl‘ar galrﬂtgésy ASMIid altier r may be be one or
representatlve unit dosage forns he Conpound

preresabstanpgewhich @Wok@ét %S&alﬁemtatfbaomg 2eenisowlwhilizesy, gubncants,

Q &in
ptlséﬁréﬁac g%?flgcgb‘i‘ﬂé%trn% gélsfi?%tﬁg§ Zc%:getf cgilg&érai_hg n%ents, or an encapsulatmg

dettpidls &n Rovderpdlinerroer geaersBisadingly lwéecbiicélsiévhlch is 2 mixture with

Itﬂyﬁﬂé¥aﬁ1&a a@h@é’d@r&%ﬂ%h@ ah Itéble@(fﬁ E Smpldnt enelrelﬂl is mixed
t hereo he act e cong@rent ceut J
Atithethe sairier baying thegiec dmgtqqmcnyom rstutacbie prppentigns and com-

Heg i Ml ThRSSRATBE108Rd] TRE ggﬁd&g\é{-ﬁ Eabletd g@.%?&b?y contain from

I'l's, capsul es, cachets, ositories,
@bg@fefm (B) & aposhsavensy (m)@@rqeat @féhqa reive gemappend nfuitghle carriers in-

NRIR b RLAR GE el ﬁﬁﬁﬁ@?ﬁrﬁ‘ IC%O%E rﬁg’gn%lhﬁles@%fgate, talc, sugar, lactose,

fIavorlng agent s, I zers, britant

Pastiro dexinig. staesht &elatmb H@&ﬂﬁ@thpmé@@kvlhﬂpspe@dmm lshiboxy-

%&hﬁ&gﬂ[cﬂ: | a!lgwqgﬁﬁltx waf)'coddd ARRH R Rg 1;1 T ﬁfl "‘gllegaratmn is
wder s, carrier generally is a fine

s@en@edmu@ﬂud@tha forimlaticn ofithtactivh compeend/with vn@@dulatlng material as

Sgltr%e}‘ ?ﬁﬁﬂ%@l &euéé i v&p}tﬁﬁl ﬁ'{?l%cté%gr]% egﬁ Iwﬁtﬁ’ﬁﬂ? QR carriers, is

ﬁ‘éﬁé@@@dz‘?}’tﬂ qadiiergwhigh ddntagsociation iwutéabt Sipdlehn rcad@tssmdddzenges are

¢9 a

S8 QR L, Dol A8 HARE, i 151 Sl NG, BOYIE o
@lt%@fﬂws@\aémwst@t@}l percent of the active compound.
Suitable carriers in- clude but are not limted to

RAASRHHILGRALRADALS] . dRERESHHM Llﬁf%rl@'hﬁi fo}ﬁlp‘fepa%‘cgﬁlrs including

| act ose, pectin, dextrin, starc
Fmé%@&n%up%dPWJ FGHEPRH S@E@lonwaumméa&mgsayns, or solid form prepara-

%hb%ﬁﬁlalré‘in@éﬁed o bOWTEIdd Qﬂ)r%fox‘%%g fb 14t rm Fefarations.

the like. The term"preparation’
Emulsmns may be prepared in solutions, e.g., in aqueous propylene glycol solutions or may

contain emulsifying agents, e.g., such as lecithin, sorbitan monooleate, or acacia. Aqueous

solutions can be prepared by dissolving the active component in water and adding suitable



intended to include the fornmul ation of the active
conpound with encapsul ating material as 25 carrier,

w@e@niogizngy a capsul e in which the active conmpoPEIEP2004/004221
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with or without carriers, is*_§ rrounded by a carrier,
which is in association with it. Simlarly, cachets
ggfég%rﬁg ?HQ&% sl"{la[b%lmﬂ% %Jéétﬂgﬁ&aeﬁ%‘%qg%ﬁ g%@%?gtgge%séong Spnbe prepared
fydispersing thaﬁnéy flyidedragtivesadminonsTiianiater, W1tlt Yiqoup mamrlal such as
Sk ARG, ﬁt@l%tl@%tﬁ'{'l ?é%msnl'ng%ﬁfﬁgﬂhﬁgse', %ﬁh&fﬂ%aﬂb Qtﬁl Qélmlose, and
preparatyons [ sions, Syrups,
atheroted mwtsumsdmgqg@rm SodidSpram prepaetions 1nsb1d|e dolﬂbem,
Q{%%%?Flgn%ékg P%uﬁ@g&?gﬁ{rlﬁ a} gﬂfﬁq qg a&&ggg rt(g a%ﬁ{fés&i)mponent
Enignlrmtarfbvmmwtdi&hqsrseb@ﬁf@d armﬁcsaé nd n@tmsal swegenerss, dispersants,

t t
SRR, AR EREeAh SR aRQi T ons o ey eontaln
nDnooIeate or acaci a. Aqueous solutions can be
Fhearpoubys ofithe presint invehdomomny be faomiad frr perenipeledministration
f{lgg fy e gﬁ?;g é ¥ é\\?/s ol%%?ct%&'p axlb&%ﬁ%glgiusp gﬂsgpn? %?é‘ t&%‘%@ Sﬂ'esented in

st I ZI ng,

algletrd@e fomqueananosllﬁsggnéiﬂed syringes, smalh velparedgfusipp or in multi-dose
QBﬁ&ﬁ{e‘?é {J‘ﬁhtaﬁ Gddd gﬁ‘les)ér\g'u% dpet @ f‘rﬁ#&éﬁwﬁ? Hﬁ?rﬂ Lsutforms as suspen-
wat er  w VI scou or

material, suc natura
sgqmmtutipng,mmtﬂse@sne oilyret mueees Yehidssee.g.swlitians in aqueous poly-
0%, I ’ -
S}E e &W%E)P )aﬂxgl%tp o E&FY d:ar?) %Qéo:ﬁg ﬁ%r\r{){g%sf girf]lgle?l‘w s?lvedqts or vehicles in
shida:tpr 0p|5d¢ne&1)3:ols pe})fsilhlyjhsf? glami ‘@g@lblslﬁ ofis(e.gamtiverai)), and injectable
nz%nall% ?}s{tegs Pef %a C}A of%gte§ %B& I?x?a Sh{a‘f fO??ler S&%%%%nt? such ars preserving,
amﬂtlm@tenm@fymg@msmpen@ng,dtﬁdmwﬂéqr disptersitkagents, Alternatlvely, the

a%#e 1ngreé {ﬂg m%% i v?c[%g fcglgrg :blcalfr?ed] by]age %%Hbqlsof%{enli solid or by

or parent e
ziycbplﬂnssﬂomfrpnmoh(t@ngfor cdmtltllmjoadslefommusee«ylg) a sujtablesvehicle, e.g., sterile,
H&ecg%%% contlnuous i nfusi on) and maybe presented
G uhit ose formin anpoules, pre-filled syringes,
snall volume infusion or in nulti-dose containers
Vittetrommpoaddecf the peeent atviention Thg be dorpudited éndopigsl atmiieistration to
%He %h figlrn{ﬁ afSintiels Qreﬁﬁxs 3P §0t10§19 ollltak Q%n%c&;mmltéﬂ WBiRtments and
or agueous’ve I ons
aq@ma)p elgy be éc!rhyﬂa;tﬁdewghyzo @nued@s anpihebasc fwithi thy addition of suitable
e
qg%ﬁ&'iﬁ% st 89%&1?% %em? L&F&H yet Sﬁ&gﬁt&a it ;ﬂ'* &clu%&ls or oily base
\aagderill gen@rdl 8ls¢ eorgal,mrtg anger c.mcbr)e emallmfymngj ag@tta Istabilizig agents, dis-
]%%}gs‘ril , é;gtegtfégls“?lrs%en(dﬁggggemgttm&ﬁﬁhg Qée%)cs’ o?&ﬁoﬁ?ﬁ’ g%ﬁ&t fbPnulations
esmthbie foritopicd radsnmpmmmnng themabth lnzludgloamge@ romprising active agents

nﬁ Sglglggrlgﬁ Ba @950 561a sucrosg ; Hc?ta acﬁl of ’trag%]c%nthagggbtﬁlgs conF;ersmg the active

iisgredieioim amfmsdt base Isec}sa:slg]elatm ran&glycéryoqn’mulcrcsaamcb acatinpand mouth-

Soa:% ! Ic%nmpfn%lrngccﬁe %c fvte ut cﬁelﬁ%flg I%t eeh(ill\flé. ?ar"f)iels glot ?.El e

conpounds of t he pr esent | nvent | on maybe f or mul at ed
fIdve cooyrovatls efitht present dnvieption gay be formulated for administration as sup-

positories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is

first melted and the active component is dispersed homogeneously, e.g., by stirring. The
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the epiderm s as ointnents, creans or lotions, or as a
transdermal patch. O ntnents and creans nay, e.g., be

wo eoordted with an agueous or oily base w th PCEEP2004/004221

addi tion of suitable thickeni and/ or gelling

agents. Lotions nay be formil dat'ed with an aqueous or

St BRRP e D e oe BELR AR e A A AL BORAGIRined o coo,
et wisojdiigent s, suspendi ng agents, thickening agents,

or coloring agents. Fornulations suitable for topical
EhTPrSo g lerleosiGa PR b i aE TG Reinal acpsiation.
Besearrms,etampdnsa«:mam, gots, pastegafoams hr spragstcohtaigng prasditigrg the

the acti n

bt s PR S e BB L Bl ARRE PUEREE. .
washes conprising the active ingredient in a suitable
Thqmndpmards ioéthe [BeseThisvasioponwities formulseedfpreraspladministration. The
]so %’t?nr%s:ro?gsgs'fi%%\gﬁﬂ 2k %}@Hﬂﬂe\%@f toalﬂ % W'ﬁfiﬁfﬁ?ffﬁi means,

& gI, withacirdppyirywipeticspoy. a“be &rnwattcms njay befpirggdedia) a siiggle or

1&0@% foa}éi AN BH@]?%?@% %8@%%9)3 %ﬁﬁagt NBIRASNSORElYed by the

Irrin

EﬁTdrEE’dﬁﬁAdt&@r@ﬁﬂappremlm Iprefetdrminageiobune ofithg selaton er suspension.
n poured
grblfhe case org' & s;(:rag}S it Ing&/bie c (éec(ﬁ; E%GZ H'ge'agsc‘?f a?:kllé@ig?% gttggmzmg spray

pament i on may be fornul ated for vagi nal
adm ni stration. Pessaries, tanpons, creans, gels,

g gfgct? Spot PR TE ﬂ‘%Pl‘&fé[’l%%ﬁ'&ﬁﬂlt ﬁhﬁb@ﬁrfmﬂlam& hQBsdl letnﬂﬁstratlon,

e I ngre sSucC carri‘ers as are known in
pattictiarlpeo ﬁwnemmatcav gractEind indwgiog mtsanmal @qlmlrmt@é@m He com-

I?ﬁl\é/&i] gﬂf%etng&’l osrn{gﬁéﬂh?ge gl?é‘ € ga e%gﬁgr E{’é‘ g) Inﬂ@rons or less.

or suspensit ons ar rec
Sheh npasiclesiw imtay bepbtoreddiytmoma Iknwm mr,the agl, g8, bwrtlﬁoalzatlon

35280 PRGOS QRS g s
Chlbﬁofhforacadmp(ﬁi(l)m g. pahpldprcgl,lﬂummeﬂnybéndéhtoél\wenprw ane, or
8}%{’0691‘96: ﬁ‘fhlﬁoergnte i D ;ygllé ﬁl rbr%‘&?err QRitird %c The aerosol may con-

9% o o utton or suspensi on.
Wenititdy aas@nodin a sefactant stdh o lqmﬂntm Bhelose efdrug myy betspntrolled by

éa?reg‘arﬁﬁ d glvgﬁl&%éétgx%ﬁég %1% fve ?(BEI?@O( ma‘}"lﬁq@rc}gg@&l ipa form ofadry
powdagegsalpoaden mmm}aﬂ ¢0wmpouqdanta|sumld¢ pywdey bawesuch as lactose,

r eﬁ&hr at %%r ein% % el %_ ?]ua 1. w{gg%gﬁ%}h{g{q},ﬁ@%@?& and EOIKVI\I}ZIPgIOhdme
$hP). iﬂaar;tomiee caarrmewﬂlefogn a gof intthenaseldaritnf T W‘?eS‘f“omposmon
T R

ea’t

Pheksdainh whidhrtbe pdwdzeﬂmaysbemdwnd@ded by meqnsef switihakey. -
pack with a suitable propellant such as a

fluoroc ,
(g sgg? ff$ Galben S(CgiEg% pyepa ﬁw1th teric coatln% aadapted for sustained or

uorone hane, | or uorone ne
donhbldﬁdltebaseaﬂhumsumdlmféhe antive angveshiendi oxi de or ot her
sui tabl e gas. The aerosol may con

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
component. The unit dosage form can be a packaged preparation, the package containing

discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials



20 veniently also contain a surfactant such as
| ecithin. The dose of drug nay be controlled by a

woreioenst1yal ve. Alternatively the active ingrePC’ERPR04/004221
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maybe provided in a formof a dfy powder, e.g., a
powder m x of the conpound in a suitable powder base
such | a tarch t A S :
ﬁy a,mgé@lﬁ oj%lﬁ %ﬁm? dosage £ %15%5213% éqg[%ﬁul/ {a'b}/el? c)a/u?t#ag rbrgézegge itself,
oPiRn b e qp(pm:pexata:mtmbmof any bf theserin aa@egedl formnhe nasal
cavity. The powder conposition 25 may be presented in
Wiler, S%gce agﬁ%r'ﬁ%arcgggsal ?alnnerg P E‘leﬁ‘fsﬁr)lgtﬁrtlﬂ\%ﬁsﬁs atLr%l ggsﬁrlg%lc\idm Remington:
rTﬁy Sbencadnd ﬁrcghemgéﬂhcbwanjebﬁ% cxhtedrbyll\ﬁdfraheMadeebhshlng Company,
o a )
U8 BALOY B OR o RS RetRtERE bRk i Aol s contain
agind corspowatd (nfmh@presdme irvetioreatiedgsceiied int Exaimées 11 tO 17
pharmaceutical preparations are preferably in unit
%%g&f“ov; S%BFCR Jaﬂoﬁ&fﬂ?} dﬁI esta 1ve§ioto RRGREFHRL Q(rﬂlédsin the art to
d géun ose cont I ni ng appropri at
mma tlenilpsnddrstamarattoi prectice thensent invateon, nliey dhfslé@ got be con-
&2 ﬁ{edca%ttmltﬁngth% é;%%t%egtﬁt ol b%%lt@%greggg ABtrative and repre-
amtpmddheltedftabl ets, capsul es and powders in VI aI s V\D
2004/ 096213 PCT/ EP2004/ 004221 -38 or anpoul es. Al so,
| y @; ’ @c@ tﬁ ts,
LG glgne o380, }é’éﬁ‘s‘u‘fé‘{kc&%cgwgcﬁﬂés#é&é% ltgragtgr s us6@@ amounts
munpeatwés, auqy toft soime seperimqdd lesrge and devnatiogrsherld, of course, be
HRGEYG! f bers,
r Q#’got?lagﬂgﬁ ae dt gé Sd%r%rgtgg §dcﬁ a%l‘ingﬂfﬂrﬁu n, r()S‘JE:I}dérllﬁgc% numbers
andt]E&hlcetl ce of Pharmacy 1995 ed| ted by Martin, Mck
Publ i shing Conpany, 5 19th edition, Easton,
wni a. Representative pharnaceuti cal
ons contain- ing a conpound of the present
Invention are described in Examples 11 to 17. The
flﬁielfoﬂwmgg prepotatians ynkexamplesasmiyestognably thase sltﬂéed in the art to
| die Lt idPRh€oif | B! should not b
ercefﬁagggﬁ rgtléh(ﬂlg(?%t a%:e t eﬁrgr esent |cr)1vent| osnouTt?gy ©
s;houdcred ot limiingdhe saopelef the impentipmibut merelnas eirgidlugrative and

Y. fout nerely as being illustrative and
|re§eé-’1]1 ﬁtg/%sen 0atlve thereof. Efforts have been nade to

ensure accuracy with respect to nunbers used
divomnples]: tl\énﬁ%aélmd@ﬁoé@ln-gwbdsneamto )slesng Y]é’%deﬁs‘méllzamlde
error and devi ation should, of course, be allowed for

I gligf RERS) as, e.g., in
caffﬁl\ﬁr}gt?%ﬁﬁﬂrsgﬁﬁg 4&%{}1%%%23?1;1{&'3 and the |ike. 15
EXAMPLES The fol |l owm ng pr epar ations and exanples are
gl ven to enable those skil % d |1rtAtag@rt to

4pder st and an »
Ent | They+shoul t be co‘ﬁ%ﬁ bler { .. | il i
the sco Nt_lhe |&y but rrerHeCéS S NH

|IIustrat|ve ahd

To a solution of 4-aminobenzylamine (7.14 g, 58.4 mmol) in dichloromethane (120 mL)
were added at 0°C under N, triethylamine (16.4 mL, 118 mmol) and a solution of p-anisoyl
chloride (10 g, 58.4 mmol) in dichloromethane (20 mL). The mixture was allowed to reach

25°C, stirred 16 h, and poured onto water/ice (ca. 200 mL). The resulting suspension was



representative thereof. 20 Exanple 1:
N-[4- (I m dazolidin-2-ylideneam no) - benzyl ] -4-nmet hoxy-b

wepwanyaes Step 1: N (4- Aminob enzyl) -4-net hpXEBP2004/004221
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enzam de: TEA, CH2C 2 0 H2N + LoCl Step 1 1 \ HI \

NH2 H3CO H3CO/ NH2 To a sol ufion of

4:.am nzyl am 7.4 g5 lo¥e 2hR dri ight: 1 9
SRR BoSaART 1 s e i vs ByBRRI G drica eighy 15 6 (100%
tyiélét hyl ami ne (16.4 nL, 118 mmol) and a sol ution of

p-ani soyl 25 chloride (10 g, 58.4 mmol) in

G QF QAR B 0%11 &) Maktils Eo 4871 Al OBy HeBzamide:
%é%:]%% %@i’gg{j}]lﬁ ?élédl hd,agglndmp%our e)d on % wat er%}lrceZaml ©
(ca. 200 nL). The resulting suspension was WO

PCT/ EP2004/ 004 2 -39 stirred f@r 15
t ite soﬁ%“%\gﬁ‘rﬂtere S s
igfﬂ: (100% 'eld%}? Step G\Q\
- Di hydr Hm%{@ = YR aniano) > penzyl | - 4-¥ret
O Step’2 O

hoxybenzam de: H/ C~N HZSO4 N MO
NH2Z N MO/ HNH 5 A mxture of

N- (4- am nobenzyl) - 4- net hoxybenzam de (15 g, 58.4
Wg{%tur@omﬂ (@{aﬁ%ig%%%nzﬂﬁqlﬂlétﬁﬁﬁyﬂteﬁgdnﬁdé Q—fﬁf g|2 SS.Afﬁlﬁolg]chhhloroimid—
an - propano s heate I u 0 :

aline Ralethe 2 T4 PO S BEAbaaok GOOBL NES PrateiLp g for 25
anfllet 6. THd thix@iR@ Wi SoslaN@aNCraat €ilteted, artll $h8 Gffate Was Edikentrated to
resulting residue 10% aqoogous sodi um r ox

, | de
reass 0 fhseriiing residhia 10 pAReqHa SRAIEI Y SRR BHedigreach pH
fi3. II@ rz'ﬁ%l reﬁ,ﬂﬁln% Mpéﬂiﬂrﬁ%ﬁhﬂl&rﬁdﬁarﬁi fgﬂe Bylelr .Naﬂ4f('4lmﬂiﬂly&ﬁb- 1H-imid-
azol - Z-ylam no) -nenz -4-ne X enza Was ,.
cAepk2glamina benzy fimesiony beRcE RS C%?a@l%ﬁg frpmydighloromethane.

(Wkigh?a ¥ E'(@]).4%"§ﬁ’el&)5ﬁ1p3r6b@01@ﬁ°%ddi tional conpounds
made by t

e above procedure are shown in Table 1.

/N
H <N]
H

5@%%5%%9@28%% rads By the by e assiessianshovann (Zbled hox

"y-phenyl)- acetam de 15 Step 1: N-(4-Am nobenzyl)-4

nBtaheply benzan- denid Rl dib- Hylideneamino)-phenyl]-N-(4-methoxy-phenyl)-

acetamide
Step 1: N-(4-Aminobenzyl)-4 methoxybenzamide

Step 1 “

B d
/©/NH2 HO@ EDC / Pyridine /©/
+
MeO
MeO © NO

2

A mixture of p-anisidine (4.92 g, 40 mmol), 4-nitrophenylacetic acid (7.25 g, 40 mmol)
and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) (11.5 g, 60
mmol) in pyridine (40 mL) was stirred at room temperature overnight. The solvent was
evaporated, and HCI (1M, 50 mL) was added. The resulting product was filtered and
washed with water and ether, and recrystallized from ethanol to give N-(4-methoxy-phen-
y1)-2-(4-nitro-phenyl)-acetamide (9.6 g, 84%).

2

Step 2: 2-(4-Amino-phenyl)-N-(4-methoxy-phenyl)-acetamide



MeO ~~ NHZ HO EDC /Pyridi Nne / O/ \ + O N2 MO
NO2 A mxture of p-anisidine (4.92 g, 40 nmol),

wda2o0braphenyl acetic acid (7.25 g, 40 nmol)  aPCI/EP2004/004221
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1- (3-di et hyl am nopropyl ) - 3- et hylcar bodi i m de
hydrochl oride (EDC) (11.5 g, 60 mmol) in pyridine (40
nm.) was st;qrred at room tenperature overni ghty The

sol vep r exyqpor at ed, Ste;dzHCI (1M
added esu g pro iltere
WWed er gnd erfierno Hal e

to gi ve N-(4 nmet hoxy- p en-
yl)-2-(4-nitro-phenyl)-acetanm de (9.6 g, 849 Step 2:
An@ztumnfﬁ\b-(rphmﬂw)gy phkayl)2- (tenitroxghepidrapétamidec@p A migd® mmol), 5%

PR BET huy RO SRS GRS B e iogy RiBe gl (1 etm) for

i bat Fileratién of the catalyst and evaporation of the solvent afforded 2-(4-amino-phen-

W TR B ettt Do i SRR o‘i‘:?tzé‘mw&e as.

stirred under a hydrogen at rmsphere (1 atm for 5 hr.
Sitépt 3: &t [deimidazohdincayldepsaminait PhomybloNat4-wntheky tphenyl)- -acetamide

forded 2-(4-am no-phen 5
%%ﬁ’cﬁ_ﬂ{oiﬁfe met hoxy- phenyl ) -acetam de (732 ng, 95% . Step

3. 2- [4- (Imdazolldln2yI|deneamno) -phenyl] -N
(4 rret hoxy phenyl) -aceta hydrochloride H N H H
H2804NNI\@Q_< ,_|\I§b8tep3l\/e0-ll T-c

i iy s e
redl ed - 103féihl30r oMﬁPda ol i ne suI at eN N
H

usr ng t he procedure of2 Exanpl e 1 above, to yield 2-
[4- (imd azolidin-2-ylideneam no) -phenyl] -N

(A7 et hoxyy phenyl ), - aget ami inde 9. ; 1
R SRR Y B P KRR o e with 2

ahioreinpidemdide s fate esisdibeproced Tzt Exalmple Eabopd, ¢o Bield 2-[4-(imid-
E%l%lng&l%}%eamino) -phenyl]-N-(4-methoxy-phenyl)-acetamide hydrochloride
(10%); Mass Spec M+H:314.

Additional compounds made by the above procedure are shown in Table 1.
Example 3:  Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown in the
following Tables. "Active ingredient" or "Active compound” as used in the Tables means
one or more of the Compounds of Formula I or a pharmaceutically acceptable salt, solvate

or prodrug thereof.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%
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15 Pharmaceutical preparations for delivery by various
routes are fornulated as shown in the follow ng

wa aiwhe96213 Act i ve ingredient” or "Active conpouPdi/ER®04/004221

used in the Tabl es nmeans one_g{_m)re of the Conpounds
of Formula | or a pharmaceutically acceptable salt,

! - [ ¢ abb@ 100 h;
3B A ol RS P RRS {86 L8100 gt ne
Zmp@%wmddaplst@mi@.té%ota\h@dyeéow stearate 0.5% 20 WO
2004/ 096213 PCT/ EP2004/ 004221 -41 The ingredients are

' ﬁg&sﬁﬁ% i épﬁg&lﬁqpis{}g@o&apsul es contai ni ng about 100
d approximate a total daily

dngagxem Conposn tion for Oral Adiiwitisttration | ngredient

70 \IL —7 vu I_\\;LI -e—i "U' Cdl eﬁf 2J (?nélo ?vﬁgnc::l il bt_eal dt (S
OA‘% ngFsietar el | ose sodi um 2 6/’ Lact ose 76.5% PVP

|\ ngsiupydteayate ol 1 dine) 1.0% 5 [Dﬁ% ngredl ents are

IJ.’J_QPI ahd nr QICLII| af adr ||c= neo

@f?ﬁﬂ&?eﬂosﬁ?@ MO - mulation is H}é vérll eau;\;da?orrred

TAE@sd abl et s (cont ai ni ng about | 2059y of active com

pound) with an _appropriat M@W
POFP @ohvinxdverlidiiedt i on | ngred{ 9% Amount  Acti ve

conpount’r I70g Fumaric acl d 0. b g Sodrum chloride
g Methyl paraben 0.15 Propyl paraben 0.05
@lﬁnwradlé@ts Strpmbaedang grapyy Hased YFing 260 B Ruh %?rﬁlet&%“%sThe for-

Gnulation is then dried and formed into tablets (containing about 20 mg of active com-

pound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10¢g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15¢g
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 025¢g

Sodium Chloride gs to make isotonic
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Colorings 0.5 ng Distilled water g.s. to 100 nl 10
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oral administration. Parenter For mul ati on
Ingred| ent % Wt . /vvt Active i ngredi ent 0.25 g Sodi um

FaNa¥al

Chl ur"‘ }% +o—rake—+soetontc—V oﬁcé?f” 696213
BEERLBIAT804221 - 42 Water flor injection 100 m The

active |ngred|ent Is dissolved in a portion of the

ter,for ect ffi itV ' .
£ B?tivﬁ éngrg J R, Idlgn 'Cli‘éeg 1§Mglpﬁrt§:% | cﬁtP% \3’&11%9 %o'rﬁ%e&{o#s Q{jédfﬁ%ent
%ﬁiﬂﬂt& ofsddsah Ql‘ilo@lde Tthen sdiledtwithnstirsngradmalkethe solwgpryfsptonic. The

h the remai nder wat er ; for i t
Foli e S Bughetd 63y B SRR B PPt ftered
gaokaged 2uniiein skebidne fittendid pakaged uBdppoeile conditions.
Formul ation Ingredient %w./wt. Active ingredient

. 0% .tgol eth Itene gl ycol 1000 74.5% Pol yet hyl ene
éﬂ?&?—-@'&}%@mﬁ—%@%me ingredients are nelted together

s ehiei€d On a steam bath, and %omt/e\d into nol ds

cont alnl n” 2. 5 HJ nfal \I\DI aht . Toni—ecal

M&Y%mgéﬁﬁ%“grams Active conpal}mf’wpév; g;:';llr;u68“2w

thpgﬂg Miepal oil 5 Petf w&a%um 10 Met hyl

Propyl paraben O BHA (hutvl ated

paran

L4 PUTTy T acco

Rptietwienaslsol 49900 01 5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

Topical Formulation

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water q.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with 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 in-
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Water g.s. 100 All of the ingredients, except water,
are conbi ned and heated to about 60C with stirring. A

waedoftiogd2ent quantity of water at about 60C i s PECERP2004/004221

added with vigorous stirring tggemulsify the
i ngredi ents, and water then added g.s. about 100 g. 15

Basiadn tsRICB ¥s, BQT, Mt RlciyefBineR VBl ade, RAUER U&rbﬁidﬁﬁ@cﬁﬂtémﬁose, dextrose,

g E%ﬁﬁn %Hf ro ag;g‘tédn%’s %égﬁg (g%fb c& T;ﬁ—% afﬂﬂl r%fls‘?l Shiay formulations

HeQerad 119 A S12QPkirdPRleteYed 1dall @élivédnt BbIP50-100 micro-
ﬁ 4 6213 PCT/ EP2 05?00422i@ﬁh?§@ ?&ﬁentsgsuch as,

tegs ﬁ{rgp]@gp?/ ggraqcpqaﬁgncgty]gp%ggsmg is 2-4 sprays every 4-12
aapRoxymnet hyl cel | ul ose, dextrose, and the like.
Hydrochl oric acid may be added to adjust pH. The nasa

spray, formyl ati vere iga a spra

Fevpled: puip vipgtEmmn b ﬁa&egﬁ I@ﬁw oERetieiendtty g

liters of formulation per actuatlon. A typi cal d05|ng

sme @ity f tis Sathpldiva)iBe®uipashirelRe StriQud 61 a Y@Ml Ardd's binding
| tro Huma telet | P Receptor Radioligand
Wﬁ@“ﬂé‘g%‘v{]@#ﬁ@gﬁssay of this exanple was used to

FBASAthRlrt &st%& rtﬁé‘@drf&elﬂfratﬁ)rﬂﬂb&ﬂ&hgbo% fistgbBioRiofBid¥ing (ICs) and
its iptended target ch dr tested

inity
?h@ slobran deternia PR SR §t5iRE fChRGHE AT prasinliggnd Kd was
kh&RAhaindibitdéh ddokiafib® Bhsvis (RB T E4thIAREs Wad d@ermmed accordlng to

|tera|vec rve fitti chni que | f arad

&%é’rﬁ‘l%ﬁ’#n g?’ﬁ oﬁoa'i SE%PéQPp?sH’PEaLg Hider the con-
Gﬁl&ns@ftkﬁ@&@rrﬂﬂéigfay\@ﬁ giot ardwa e e EATVE 1dWrittin of BR Ki (pK;) was
nmet hod , of Cheng & Prusoff (1973). For this receptor, a
PyeRist Kd, under the con- ditions of this exanple,
was 1 E-8 M Usually the negative logarithmof the K

TBKollowasg blﬂfe@§ﬁéﬂe@<ﬂeparelﬁusﬂgeplfrfﬂek1@méig buffers were

nrepared _usina o ter: lvsis Buffer: 10nmM

FrsisByfer: IOmM Fe 1é§4rA QM RQ)TAp(ﬁl*N aPH 65 apd Gy

%ﬁ%ffeﬁ@ﬁlﬁ'l\d TS ‘H‘@}ls 0aM Mg@g’gu VA pHpH 743t 25°00
VWA Buffer: 20mM Tris-HCI nH 7.4 at 4C

Washdvbfers 26m disiartich 2 npd Msglant PI at @Hei’ 4pt % Pl asma

was tTansferred—Tnto 250 TentTTuge tubes and—spun
at 6000g for 10 mn at 20C. Pellets were then
resuspended in IP lysis buffer and honb- geni zed using
a polytron(setting 7, 1x20 sec burst), brought up to a
final volume of 180 nmL and centrifuged at 40, 000g for

18Mieinbrate Prepargtign pel | et s were then resuspended in | P

?ﬁ g%ic}gégefe? cg@ci)efrgfenglﬁs %%ﬂgljeltﬂd deb %%T,ecgné%ﬁl&%b &e}lﬁ%gun at
6000g for 10 min at 20°C. Pellets were then resuspended in IP lysis buffer and homo-
genized using a polytron(setting 7, 1x20 sec burst), brought up to a final volume of 180 mL
and centrifuged at 40,000g for 15 min at 4°C. The pellets were then resuspended in IP
assay buffer, protein density determined by BCA method (Pierce) and stored in 2.0 mL
vials at -80°C for subsequent assay use.
To obtain at least 80 % specific binding, 50 pg protein/assay tube were used in a competi-

tion experiment. The final radioligand concentration was 1 to 3E-8 M.

2. Competition Assay
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final radioligand concentratiogswas 1 to 3E-8 M 2.
Cbnpetition Assay WO 2004/ 096213 PCT/ EP2004/ 004221

el DERwiB G ftufeQRth SNPRLEY 1 BsAMhifer t
then %ﬁ?utgﬁ&?n agégyﬁgk?$§§ﬂ?o ?ﬁe appropriate s er to the
epprapmiatestonesntrafipnst buffer, drug, radioligand, and
ISt 151¥ffer @&%ﬁ% ife ugnc?ﬂgtﬁid mefhbriifes 3y ded ?@ﬁxe aIJ%.? tubes. The

assay tubes‘were at 25C for 60 m n.
asuyjultes ste inewtated at 283k 69 frénoTb%Ssa‘)ﬁE‘PeﬁoW%fﬁ tﬁ}téréfié)dlto 0.3%

%OE?EJ? Br'g?c@& fg aksI ffb% Hﬁérﬁm@sqaf‘/ B ))us Plgkﬁﬁ%r@ou-ﬁ‘@ D6 well cell har-

ar- vester tubes were rinsed
tviaster 'Ehertebeswvetrhrln%fé thxsk HE9 rvmhwq @mmsm Kgd12nM MgClz,

7. / ) i d _
EL 44247 o R R lra PR et i sl
ﬁﬂnn@unhagabove procedure, conpounds of the invention

\'f_t? %B?v tﬁf)ﬁ:‘%\{l?e @«gﬁnhg%ﬁ&é I e inthtioRBrdrEfduBA88 h¥e affinity for
41?1(]3? rfhépion Edﬂlemapmdn,-the yq)r)ipwl[&yl—@}cy.om{hlophen -3-y1)-N-[4-(4,5-di-

I'igz'% lwéﬁlgﬁé% clllla n¥> %)b%ﬂQ%Yde]exﬁ%ﬂZ@%ﬁﬁvalue (10 él.g) of

jig approxi mately
Ep@npmmmEWQZﬁrageenan Induced Mechani cal Hyperal gesi a
Assay The anti-inflamrat ory/ anal gesic activity of
S by the

é%??gbggnagﬂ?hlh%ggqﬁggﬁg%@% ﬁ%ﬁ@%ﬁ%|g§§?3A§§§ay by
measuring the inhibition of carrageenan-induced paw

@gammtmtanelgesm actiyiy pfcompavands PERES laﬁenéltont’vr?é determined
'@{tjﬂg %a{rgge%ﬁ 1-ped ko M%gﬂgﬁéah graégglé W@ [)f‘ﬁfelaédi‘ﬁ% tBE inhibition

erna ar mac nam c 11 409-41
arfdaivagrenar-instuced pay ]Jm_q:rq:}@smgn tereat, ﬂﬂﬁl@gpgg@é g?(glon of the method

?e@(?rr Be%%g V\*ld&t[lhi%'&%ﬁl?& g%&hwég I%@er&ﬁ?bn%llﬂf’a@)n]aco aMdsQ 1:409-419

were wel
Bt b A 86y b B el RBeAacqIogH it FReerpen sl herapeutics

|ﬂ% & AR Q%ﬁ cal hyperal gesia, rats were lightly
anesthetlze hal ot hane and adm ni stered 1%

dﬂaleégpwuaﬁ)awlemm (d;jSQa.lj_O ¢)1ege Weighed @.Ip\c};ra@dgﬁﬂ)é@ssigned to treatment
\Sgl;rrﬂlfl%c§ ?&b Ttorlﬁil!lc%frﬁecﬂﬁﬂgﬂ%‘%ﬁ %Es?a, Y@cg %e?eq{gh ﬁh@s’ﬂ%@med with

0. or . or co ounds
diald)thame an'dvceimunmter £1% tarr@geeniqn org&@h@ 106 thg plantar surface of
or
(1)e)rfteh1 dé%v 3Rat}wgc ﬁgﬁnqnﬁfyﬁﬁi]"ggg{;@g g}ﬁ)g(g V\g‘é c)r lq'HFké1 QW or com-

qmtmgls aﬁthMaIvgﬁwyl (b BetO, (sw@mi Manlg&g, BiodIQigﬁi)éal 0 3 0 and 10mg/kg,
e(%{e ou% : ea%ﬁnc? ﬁﬂe@%&ﬂl&l \}Algéeﬁlggsm Jﬁ%é’a@ﬂfeﬁ éfs‘ né%l Analgesy-

ageenan- aced on t

tﬂnetea pBaOaBASILEBialogial &agcafrdcépparatus, Comerio, Italy). The vehicle- or

carrageenan-treated hindpaw was placed on the dome of the apparatus, plantar surface
facing down. A constantly increasing force was then applied to the dorsal surface of the
paw. The force at which the rat withdrew its paw, struggled, or vocalized was considered
the end point. A .

Treatment groups were compared using a one-way analysis of variance on the paw with-
drawal force (RESP). Pairwise comparisons for the drug-treated groups to the vehicle

group were made using Fisher’s LSD strategy and Dunn’s procedure. Percent inhibition of
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_hyperal gesi a was ca

vocal i zed was considered 30 the_end point. Treatnent

groups were conpared using a one-way analysis of -

é?erchgrﬂ&ﬁ h ergl ESERCN chﬁ’teaﬂ[fo?%h ahfhdl ear{dgﬁ&,sg‘)erage IDso value was
alTw se risons rug-treated groups t

whnnMe&u@hgﬂugbbupnge@eumh@eumblng Fi sher's LSD

strategy and Dunn's procedure. Percent inhibition of

WO 2004/ 096213 HGIhiERR 90_4{%)0/4@2,16 -(HDsres nNWI

ated for ch ani nma and t he

average | D50 _val ue mas estimated using. the. foll ow ng
svhsrolilais thodese of theicaniporpl ageded i@elh/lblg halfofethg maximum response

(54 %@%jﬂlstﬁ)s aﬂoM))anw {s& du%@uﬂe%a%a!ﬁ?etgo e @bmipBEnds of this inven-

conpoun needed to inhibit half “of the maxi mum

tiospeane active irf thisassay100% in this nodel) and Nis a

curvature parameter. The conpounds of this inven- tion
g’% ' V@o 14tD FRe RS ju vt UTRA Gce M ERRRIL AT Byperalgesia Assay

Freu s Adju ant-lnduced N@chanlcal preralge5|a

Assay The ant|-|anannatory/analgeS|c%?ﬁt|V|t

dowptiriafammataiy/englacsisciply ehepmoypdnef thisdeen ﬁé‘EPY also be

U tRGhiftd L@gigléﬁaaﬂﬁi‘vhm%‘aﬁge@Jrﬂﬂftistﬁaﬁl Raid umlﬁqlat whetd{Rin is
rat, where pain i1s 10 assessed

a
resspeh b thernimal' ssqons wgth%que%ng ﬂ? srfgjameéé?ot beipg g modifica-
ﬁo%?ltﬂé fdtholidef+iBEd H‘H&lﬁ@ﬁ bog 1[@@1%@7‘2[29@48 n1980h derheshodification
. [Pain 37:229-243 (198 he nodification
iindudasdke aspessmenfe@f bmglgma lnytp@} of Genges in ptveg @f gginal cord
nges in activity of spinal cord neurons. Briefly,

rats were wei ghed and randonly assigned to treatnent
drisflporatsTeere wdighed antyandembidsggnedy %@a@p@é gtqupsy 4p dnduce

ggcﬁfulllcﬂ%yra e?‘trglc? Wegﬁ%h‘ﬁztaﬂesh?e‘tl%ch@fiﬁ ha1Rehah@9nd 106 ul of

Adj uva r saline was adm ni stered
|Gmmpltﬂ¢@r@41drﬁtﬁgbuwﬁ prgsdingwas pdmindstered fritp disapiantar surface of the left

L}fﬁﬁ] B ohAlRer, V«Yﬁ%rﬁ{re}ﬁé(ﬁé)mr‘\cbﬂ%oﬁﬁds‘:mg WHBtion were

IS invention were mnistered to the
roaally agmaintstened todhorats ereshqunfefonpiesting. dachanjied hypyalgesia was

\I:%@oal o%??l%]ll’lrgag éAglg}g@ﬁr %gﬁ?gbﬁ%ﬁﬂt lﬁBlo%Hg%e@@éleﬁpparatus,

a
Crimere, dalydaThaglisnancarrageenad-tiatrdhind pawswis 7l @@é Oélﬁhe dome of the

&gﬁﬁqﬁﬁe}é %tat Hﬁr{alcgpag AloBHoWRr. Pp&?ﬂ{aﬁﬁy ?ﬁ&éa@l&g f&@@ lwgéythen applied to

ons y In reaS|ng orce was
ttbe dotsd sudacalf tapavaend die forre apwhichabeirat wethfimlés mw, struggled, or

P grg Wasld\g%ﬁgcﬂ% et e%&ﬁ'h Py tre%h%*ﬁ%%r ev@ét'nra g%mﬁ%red using a
tygng anelysis obman@jomﬁlerpgwaw&&ﬁewalégrcan&r‘y@jt dnhypition was cal-
(ﬁE&%ﬂﬁﬁegﬂahngd ?ﬂ%ﬁ%hﬁdramal force. Percent

I on was ca cul ated for each animal in the

form
100 x ((c/d—c/v) + (s/v — c/v))

where c/d is the paw withdrawal force for the carrageenan-treated paw in an animal to
which drug has been administered; c/v is the paw withdrawal force for the carrageenan-
treated paw in an animal to which vehicle has been administered; and s/v is the paw with-

drawal force for the saline-treated paw in an animal to which vehicle has been admini-
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paw wi t hdrawal force for the carrageenan-treated paw
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is the paw wi thdrawal force fapgthe carrageenan-
treated paw in an aninmal to which vehicle has been
agpL i ﬁéﬁﬁ?ﬁce %Qéjdéér\‘mhéd LOR: DaWeyt sttt{egtOTHE @Mﬁboﬁrﬁs ®fthe in-
for the“sali ne- treate paW|%1 an animal to
wehtien weteastivraiaihiadsseni WO 2004/ 096213
PCT/ EP2004/ 004221 -46 stered. Significance was
RiplE ed iHSibRbnI rlENer Eohrrh&Rins I e8 QWM%&EC Bladder
the I'n- vention were active In this assay. Exanple 7:
| nhi bi ti on DistemtiemtieRatsont r act i ons | nduced by
I sovol unetric Bladder Distension in Rats 5 The

I iRh bR c&fblagld Sﬁraeﬁ’éﬁsrv%td'ef?:ﬂ%lﬂ’é@%%gﬁta%aﬁhﬁﬁg a BYodification of

an assay usli ng fication of descri bed

|the m&gxd cbscréhed i Magmlahﬂ Bherneapd Expearh Eherprantic 330:500-513
45 0-513 (1984)] Briefly, male Sprague-Daw ey

rats '200- 250 wer e wei ghed and random y assigned to

thréedly noale Sgragup@awkycratsr(éeg(é25®@)§vqrﬁ weighediandwagdemit aﬁ@gned to

UL ShkR r@ﬁrpg tAh&é}@t&% rmsteﬁedl HQHG% thi eré%hﬁ%ﬁ{ t)he bladder to induce

contract warm sal 1 ne sol ution

ibldddse dontristionmied & warmadine solwsiondp mlprag artfwd+ MB@@F contrac-
3(804’19_ Qjer%&%dﬂ@d;m laﬁ?lll(t j)'(‘)% 8%@9 %jﬁs Olfhetclaﬁqﬂoﬂﬁﬁsn&ﬂ tHfinvention (0.1,

wer e m ni st ered nt ravenous
eﬁ 3 phbmyfkegd treps adnaig uteaﬁd mhwmug at:thmoneﬁiw tqgslas rhythic contrac-

&l diRC e Offec %ﬁgﬂ&ﬁ%@ﬁ{r?&§ PerdBh& hBRQrdEe %@rcsglgom&s of this in-
conpounds o - vention were active in th
awstign WeE: dileniplthis@ssaynhi bi tion of Vol une- I nduced
Contractions in Rats The inhibition of bl adder

io [ a
B e S e Rt RN
Proceedi ngs of the 26th Annual Meeting of the Inter- .
Bl mh@ntl@mfthladént@r@,@@n@ww%smwmneﬁ W@@%aﬁyﬂilegenodlﬁcaﬁon of
ARs 'ir( ﬂ%d cieg% beﬁqﬁ@i g a‘?QP‘r%cé?ézWﬁse thdesh Aﬁﬁbﬁzl Meetzng of the Inter-

anest het | ze ane and i Astrunmented for intrta-
Zwtwedcﬁoslfladw Bocéety Qa"eugblﬁt Pth-3pthgd 9% dbsirart d36re cases,

MEdriad %{F@@% I'aqg e aBE&ﬁéﬁE@ w1tlﬂ%fl‘5t‘haner ﬁkﬁnﬁ%en‘ced for intra-
intra- er p ssure. The effect of test conpounds
ovenous adreinistrdtice df diugsiered, in sane ¢aaes MEASICIAEN RS pERH pERFsure, heart
' ﬁqte daSﬁH%ﬁ&E Bl ssBfe. BB of &%{ bﬁ}ﬁ}?éd}fdﬂ %ﬁ@oftﬁﬁé frduced bladder
er contractions were | nduce
bioatkdetionsiwal dstefiined mmataé@grogpmﬁﬁmm sWé@%me induced reflex
ner at
S o e taania by et Sy aamener
bt tastspmpeunds werh edmindstofedtibizavenoe)y e falmlﬂéﬁs‘fetmwer at 10

Crﬁﬂ{l{]é) n“cerHl? &&5@99 0618 nfficd, ) Svds QIS ib R WE IR ABUFUR study as a

positive control The compounds of this invention were active in this assay.

Example 9:  Reversal of Endotoxin-Induced Hypotension in Rats

Septic shock, sometimes referred to as endotoxic shock, is caused by the presence of infec-
tious agents, particularly bacterial endotoxins, in the bloodstream and is characterized by

hypotension and organ dysfunction. Many symptoms of septic shock, in particular, hypo-
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t he bl oodstream and is characterized by hypotension

aBgkiH, Q?éln&ﬁ(éeﬁliﬁ q{é ﬂaﬂb YRRV SN IRt IR f B cte 8l leh 8o ®RBEK The ability of
in partlcular 2004/ 096213 PCT/ EP2004/ 004221
acpmponad &, 1nhél?1ger;c}qg%@dndwefl REPSterRsiqyyis thggefore predictive of the utility

45?@?1&0% RinldaR 1R troRe ke df%é tRFRLhANoRR shddke ability of
a co ound to inhibit endotOX|n i, nduced hypoten3|on IS

st eoifhe enmpunss of therjiaveptippiin {he tippatraend of seRbis s gndotoxic
sﬂo&ﬁ"ﬁastcfe?&hﬂﬁé?fbyq{iea%ﬁﬁhg ﬁleci‘Eve?&@ of &?&bfbxﬁhﬁﬁ&cea Hﬁ)otensmn in the

activity of nPoun of the invention in

/P H5iRG ﬁﬁnczshﬁ@élpn ot themmethed deseribedsindFind rt %]da@rltlSh Journal of

ASLBh RIS, 19¥: 15?33%2*3"1' M9sd)e reversal of
endot oxi nN-i nduced hypotension in the rat, using

rRsilly; acudtirats (5200 Hevare angsthetizasowithariinhalatipn aneséhetla|and femoral
[aﬁehteéj a4 v%%rvl'r@é céi‘lfnula%@f“o?ﬁﬁ&ltf&g%f %ﬂo%d\kégsgul%%fﬂﬁsducers and drug

. Briefly, adult rats (>2
aildégnlﬁ@@ﬁl%@m Ileqspeawam %eamemwplmésn eayp gesipiner eyvbilextill under

"JEBE nggﬁce%%é’ eﬁ’le@lﬁeﬂ@ r@ft&?‘%k%ﬁ/tfﬁﬁ{n Eﬁ’erstHeQé %ﬁ& QBﬂi%tlon of heart

pressure transducers an dm ni stration
|rat¢els1d blaosimessiued mhichThpigalijaequipideabeut immmw@ﬁ) endotoxin (50 mg/kg
e gbl J‘% ﬁlg)’l%‘ JaBnSddik] w infsh€ed ﬂtljayéﬂ?)ﬁ@lg gh‘éutf%aes in blood
anest etic. "After recovery from anesthesia an
ressiteiand thicen ¢ weeeanenitergd e ARarons hewa qermosadeof thisigyention or
t%ﬁgfe@lféré’ als& fn?sger@@ ﬁ'HCIanIQO gnyﬁc? iilo%gﬂtapﬁérgm@égs were con-

E. /K f monel l'a) was

atdmonslﬁ mnef@r«?dnﬁor ﬁxﬁemggnrr (eu Y n%eésonsas I oerdeseptedss persentage
qgﬁrﬁ &34, 'itle{l @a@ﬁﬂ@ Bﬁ)o ésglﬁreeg ni %5 ng] tE‘L‘P}'ﬁE&d using Student’s t-
conpounds o I nv ntlon of veh |c e were alsd
denta Mhecampelridsiof thivmyention weradctévgrin fhovassaul ar
paranmeters were con- tinuously nonitored for the next
LRI HEREPAANNER CRhfindi PR (ggsefeeﬁﬁlrgcem age
return to inirtia |asto e oo sure

Si gni fi cance was determ ned u5|na@§tudent s t- test.
Tithe electp ofithg subjecticpmponndeen tespmbinent HERG patapsiumighgnnels expressed

45 THO- @@@%@m&&er#]%ég oot o4 Qcﬂﬁls r I‘%ﬁ{ EQQM et al.

Scr eeni ng fects of e su Ct corpound

dBﬂ@m®$ﬁmdn39M§&§Qﬂiﬂ8§9ﬂun1channels expressed in

%fﬁiovﬁﬁ% L(ﬁ E ﬁgéﬁl' tg‘? %??&[agghﬂﬂ cﬁl‘?erﬁcg th Bﬂgﬁg&jwﬂqmes
report
(emefgquur Gh@MblNaﬁlﬁ(h@)sIéﬂ ALD EPRA1E), Gt (12); MaPhi(d), adjusted

r BOPA WO ”z‘n%m uﬁzK&é‘fﬁl?q,S% 146@r HZE%)ES (JEGTA (5), MgCly
((QD)‘\TPebI@ @)(a.t.lm;ed tNpEl 22 with K@QHj ust ed 25 to pH 7.4
I
e%&%gﬁ’ﬁé{}iﬁ% ekd &%M re&&?%oﬁ%ggfnug?g%@ fgom HO.K1
b apprassi chamaek ach seflvasreliate negntéveholding poten-
t’cfﬁl 528608 PR 8RB STh g lof @%%X‘EE%%I‘QH‘CS were characterized by ob-

taining current-voltage relationships. Cells were depolarized from -80 mV to +40 mV for 1
second followed by a 300 ms repolarization to potentials between -120 and +20 mV (in 20
mV increments). The stimulation frequency is 0.1 Hz. Peak tail current amplitudes at the

different test potentials were measured to obtain the current-voltage relationship.



cells expressing the human hERG channel. Each cell was
held at a negative holding poten- tial of -80 nV. At

wo b@4loaginni ng of each experinent, currents WePEI/EP2004/004221
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30

characterized by ob 30 tainingggurrent-voltage
rel ati onships. Cells were depolarized from-80 nV to

K‘@afﬂ‘é R¥ochl waEEedeh ifn%slt%% hdWfredrs %@Q) ounds on hERG currents.

repo zation to potenti bet ween -120 and +20

Giells were depolrrieademt &) mVitee 201 Yo rat0P o Fiddfere Aepplarged to -40 mV
Porl500%ms, ?ﬁ%e& Bl 208 0is eﬁﬁp&ﬁﬁﬂg daRe @ -0envdiak tiRr@Qlof the

t est potentla s'were nmeasured to obtain the
dupereplariziop palje thepells weresisiysned o adiding getepgial of -80mV. Data points

Rield &n2004 épé)ﬁg(ﬁlje%l%y 5. A1 aCeRAIRN QS0 seH@ﬁls}Jﬁtﬁﬁ’g bClamp 8.0

I nvesti gate ects of conpounds on hERG currents.
efitivarefrome Agep bistiuimeats i (Bampaonade- tQ)TU%QB’eWPIPBF ous a stable

:lﬁfeﬁﬂg h%ﬁgegn E&%g&eﬂrfblzﬁﬂnﬁ oDaégré‘%]leétQ& £ &b "®) minute blocks The

arizing pulse to -120

Amnﬂ:h:e oéﬁulm(df artdq‘rélerefgrpéﬁ}gbs efrdae fﬁga IYER drug qeacenifation depends on
tential of -80OnV. Dat
p0| nt Lﬁﬁgyﬁf@%gu%&ﬁﬂ] !é‘gl ifulOf o018 o 2

wer e at a freguency of 0.1Hz

§f a mw@bﬂwnﬁﬁempt uspligdpchargyesibdity @éﬂtmﬁfﬁ@ was

LA ST ok G T SR oy e o

Svaaé washed ot ardchigldriceneentrations & the conapauneivas apphedts, the same cells
;E OWIg O?}J‘Hstlnull and therefore bl ocks of data

oro e grven g concentration depends on how quickly
tVrodtage-depandemtipesassigui ¢urbamitusiere 1@ordeddraso sipglerralliridoem tempera-

elfu%ee(%{) 29@01%{&;?%% wﬂﬁﬁb e llégr?ﬁu% dritord @ﬁé %ét?l? lcla% @f:hrh&l?e Cells
cant vatageclantped rmsmg@rppmhﬁdgnaﬁm@gﬁﬂr{g gt hﬁéﬁomﬁﬂh éﬁ@» Axon Instru-
men%s(}%ﬁ&? g cg%o]?éadoalgtogrtﬁlﬁer%a{wﬁ&ﬁc[ iﬁ@slnﬁfrfatc@ ?Axo Instruments)

was a e Sane Ce
'TéEWﬁﬂgB—damP tpa@eedepedde this Braple were g@ucnatﬁ\dt@mﬁg?@amp software

d fir

(GHALADIS AL P OIS 5l B 12
M{zc ti-polcbessd)e digitizgd €10 Kat )l aad stugebow olagagfic wedinpeigr off-line ana-

n opat ch 200;
RIS PR, BRoH Bl Spd DY Comput er
\mm p&alegpﬂianﬂa of adfvardtwrdmcee (rroned nsng Glranpighsoftwatedo find

ol t .

(oL BT R B I EERTBL R s

Amgtedxpshemmbﬁtnsi)xon Whol e-cel | currents were | ow pass
filtered (1-2 20 kHz, 4-pole Bessel), digitized (10
kHz) and stored on magnetic pediumfor off-line ana-

| ysis using PCl anmp soft aye ZMA@WOHLCOH gin, and
Prism The peak anplltude ofisout war d currents are

nmeasured using Clanpfit software to find peak

anpl i tude. The peak anplitudes of the inpward
SufireAiadicyesiba PETCURTent Gsis b iatesy figet-Bsdbe b lsdhe time con-

fsHe! THQChEbyshev search method with a four point smoothing function was applied.
Once the tail currents were fit and peak amplitudes measured, the effects of the compound
were determined as a % change compared to the peak amplitudes of the control peaks.
Statistics were calculated using Microcal Origin and Prism software, and results were re-
ported as mean +/- standard error of the mean. A minimum of 3 cells/concentration of

compound was required for testing of each compound.



f(t) Ajec-"T,> + C 25 where A indicates the peak
current, Cis the plateau or anti-peak, and ti is the

wao pove/ogam3 st ant. The Chebyshev search met hod BET/REPR04/004221
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four point smoothing function_ ygs applied. Once the

ta|I currents were fit and peak anpl i t udes neasur ed,
Just Ss 1&1% h&o%rfg%’lﬁ it hﬁ@gﬁ%&ﬁhﬂ%ﬂel@%ﬁ u¥ed as a stan-
e conpare he pea udes of the contro

;d@ak@mmnétaaﬂlasftlﬂ e@nqxetr@tmmr@mrasﬁ edrvgdor@sapride wasgenerated for
fkéyghﬂﬂﬂé% %nd@nd results were re- ported

an + ror of the mean. A m ni mum of
aae lcemponadsmfithe inﬁmtmn di¢ sapogmbcandy inkbijithelER@ Potassmm channel

ES‘E@% é%%%b%&f 8%552 Zlg&q?%gmg\hﬂg@ %189]' 4 doc?l?lge%ig’mhlbmon Rercen’cage for the

irepriedsintativERGopot kN [4rtdhdihn 051Hmsda@9£étyhsman@)tlmzyl -4-meth-
PR SAMMALAG: 239 Ludel ) SEURETOEY 1L AIBRRLSE CUTVE
Cl sapri Was Gener af conparison with the

subj ect conpounds. The coq&ounds of the invention did
rWShilsthg prdsertdnvdnfionhias been deprsibsemishystesense tmibespgriftg embodiments

htedg shdifd BP %@er%éalé IO ﬁ@ﬂé’d 1nttH§aljﬂ ﬁﬁ@v%&dﬁ:‘hgn es may be

current in gltlon perc nt a for the %esentatlve

cmﬁwud@qwﬂmf(smaw bgishbditete wﬁhﬁva%pp@rﬁrz— m4h¢ HBg spirit and scope

0y T S 9 e

hasattmae matksiab corpdsition f meften pracesst @rome si§p @& eps to the objective

%Eﬁﬁ q{lg?&%é oﬁ hﬂ:j;r@sgfl inkdntRI0 lAlfjsuQﬁ ﬂU&?@JaﬁBR@Qe lﬁyceﬂ&‘asts be within
I'e at vari ous changes may be

dhelscopepi/tk ehimss anpgnded kargfot i t ut ed wi t hout departlng

fromthe true spirit and scope of the invention. In

addi tion, many nodifications nmay be nade to adapt a

particular situation, material, conposition of

matter, process, process step or steps, to the

objective spirit and scope of the present invention.

Al'l such nodifications are intended to be within the

scope of the clains appended hereto. WO 2004/ 096213

PCT/ EP2004/ 004221 -50- What is clainmed is: 1. A

conpound of the formula I: R2 Rl- AO NNH(I)



wherein: 5 R is aryl or heteroaryl; R2 is hydrogen,
al kyl, al koxy, hal oal kyl or hal ogen; Ais

WO g{o@dpodiiRa- (CROR )n- or -NRa-C(O -(CRbRc)n ; PCI/BPIongn4221
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1to 6; Ra, Rb and Rc each ind_e@e_ndently i s hydrogen
or alkyl; 10 or a pharmaceutically acceptable salt,

S r.odrug thereof. 2. A conpound of the
gﬂrh%rﬂ‘%g]a pedly O LA NN R34 (11) wherein: Rl is
Etl onal Iy substituted aryl or optionally substituted
het&eoapgind offthe R@niuda hydr ogen, al kyl, al koxy,

hal oal kyl or hal ogen; R3 and R4 each independently IS
hydr ogen or al koxycar bonyl ReA 1s -C(O-NRa- (CRbR ) n-

or -NR-C(O - (CRORR)N; 5 ro 1 to6;, Rais
hydrogen, al kyl or cycl ) [& 0 Rb and R each
i ndependently is hydrog or a

pharmaceutically accept abI e sal t, soI vate or prodrug )
thereof. 3. The conpound of claim2, wherein Ais
-C(O-NRa- (CROR),, . 4. The conpound of claim 2,
whlsereinn A is -NRa-C(O -(CRbR),, . WD 2004/096213
41QT/ Eng 414 0422 -51 5. The compound of claim3 or

TP phenyl optional |y substituted by one,
tRfo, is hpdrogd, eky]saﬂksty,haﬂea]ﬂwl orfidBgemdent | y sel ect ed

o R P TSR L, S

hal ngarf:onhatt@é,l kyl , hal oal koxy, hydr oxy,

hydr Kk | kox | oxy,

hydr ‘}f%/)l&o%@’ rﬁewrbc{e@%gl%g%r%eﬂ uf , cycl oal kyl ,
piahhy&eomyaﬂyaympmmltaéoﬂmxmr modng, thadledfy | am no,

di al kyl am no, nethyl enedi oxy, ethyl enedi oxy,

t| onal | std tut heterocyclyl, optionally
OlnfRﬁ%‘g Olflﬁé P@F&%@g{'yl oxy, optionally substituted
heterocyclylsulfonyl, optionally substituted hetero-
2

R
N/'\N\
R

(ID)

wherein:
R' is optionally substituted aryl or optionally substituted heteroaryl;
R* is hydrogen, alkyl, alkoxy, haloalkyl or halogen;
R® and R* each independently is hydrogen or alkoxycarbonyl;
A is -C(O)-NR*-(CRPR),- or ~-NR*C(0O)-(CR°R)-;
n is from 1 to 6;
R is hydrogen, alkyl or cycloalkyl; and
R® and R® each independently is hydrogen or alkyl;

or a pharmaceutically acceptable salt, solvate or prodrug thereof.
3. The compound of claim 2, wherein A is -C(O)-NR?*-(CR’R) -

4. The compound of claim 2, wherein A is -NR*C(O)-(CR°R),-.



cycl yl al kyl oxy, optionally substituted heteroaryl,
sul fanoyl, al kyl sul fanoyl, dial kyl sul f- anoyl or

wa@ ooy no. 10 6. The conpound of clai m 1, PEUTEPI041004221
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said conmpound is of the fornuLgiLll: O Ro RC R2 n
(R PRal I~ [/ | N~NHHC((IIl) wherein: p isfrom

Gt 'gl‘}% C%éﬁl@f%ﬂlm 33drkee hkreirAk ki ¥ MenyP B t1@r[@1|y|sﬁ(bst1tuted by one, two,
SuUpsStl

d | || b
o theg s ﬁg}leg{ﬁ*ﬁn 3@%&%@}5%@3 e tg’aq?]’iﬁéla{r H% .oasagnaﬂy substi-
hidaa aiﬁfmhau;edul’@yﬂlﬁtedf ¥k, ﬁh&w ha%gfe)ﬁl ﬁ):iwalkyl haloalkoxy,

%d{q%y G °ﬁ<y£9f£<v Uty ekl e A Bt Fano

%ivat di )ﬂkylﬁlkhﬂ' anedb Chl%flan‘i’iﬂo, dialkylamino,
tiona substltute heterocyclyl ti onal
mkw me@#&r sibrlencsigen gptésnglly gibs tl%%d.o %ﬁeméwéwﬁt@pélév substituted

hRteBs Qe Ry, cﬁﬂiloﬁl@]%dubst%ﬁ%éd%@ér&éﬁfcl%}éﬁﬁéﬂ}tl WRRbnally substituted hetero-

het er ocycl I al ky tion substit ut ed

e élaléiﬁlpw opsignaliyrfghstitu rllbytegqﬂrf a%%@oyl allwlsulfamoyl dialkylsulf-
qhﬁkggﬂﬁmkgﬁggm&aor sul fonyl - am no; Ra is hydrogen,

al kyl or cycloal kyl; Rb and R each |ndependently i's

drogen or al kyl ; n and R2 are .as_define
éi/ Therompamndof At lo BRETUR ORI i3 Of \%ﬁé?rétalﬁ ki 4
conpound is of the formula IV: WO 2004/ 096213

PCT/ EP2004/ 004221 -52 RaRb R Ra N (R4), n NN HH
(I1'V) wherein: pis romp to 4R°R4 is al kyl', al kenyl,

al koxy, optiopa 8 NLeERaryl , naIIy
substi t utel—ay , af: : oxy hal ogen,
hal oal kyl, ‘ha Joxy, Rhydr K kyI

al kyl sul fonyl, al koxy-

(111)

wherein:

p isfrom0to 4;

R* is alkyl, alkenyl, alkoxy, optionally substituted aryl, optionally substituted aryloxy, ar-
alkyloxy, halogen, haloalkyl, haloalkoxy, hydroxy, hydroxyalkyl, alkylsulfonyl, alkoxy-
alkyloxy, hydroxyalkyloxy, nitro, cyano, hydroxy, cycloalkyl, cycloalkyloxy, cyclo-
alkylalkoxy, amino, alkylamino, dialkylamino, methylenedioxy, ethylenedioxy, op-
tionally substituted heterocyclyl, optionally substituted heterocyclyloxy, optionally
substituted heterocyclylsulfonyl, optionally substituted heterocyclylalkyloxy, option-
ally substituted heteroaryl, sulfamoyl, alkylsulfamoyl, dialkylsulfamoyl or sulfonyl-
amino;

R* is hydrogen, alkyl or cycloalkyl;

R® and R® each independently is hydrogen or alkyl; and

n and R? are as defined in claim 1.

7. The compound of claim 1, wherein said compound is of the formula IV:



al kyl oxy, hydroxyal kyl oxy, nitro, cyano, hydroxy,
cycl oal kyl, cycl oal kyl oxy, cycl o- al kyl al koxy, am no,

wa@bkdoghgazino, di al kyl am no, net hyl enedi oxy, PCT/EP2004/004221
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et hyl enedi oxy, op- tionally sulkstituted heterocyclyl,
optionally substituted heterocyclyl oxy, optionally
substi tuted heteroc&el§qulfonyl optionally

substituted heterocycl fh\atf kyl ox¥, option 10 ally

substituted hetergaly 3 : | sul f amoyl ,
- Or s m n i s hydrogen,

dlalkylsth
al kyl or cycl ; ependently IS
hydrogen or al kyl; and n and s defined in

claiml1l. 15 8. The conpound of cIa|n15 wherein said (Iv)
conpound is of the formula V. OR4 Ra NNHH(V
avigbryiferein R4 and Ra are as defined in claimb5. 9.

The .c ound of fornula | according to claiml
JoI dEEl § Fokn N

[R’l4 (idalkylDatkated, QiléU}dy dptidadb! suBstithtedmrylgptiwaly bdbstituted aryloxy, ar-
oxy: henza
( 4, gﬂ‘ﬁﬂ?wv ot H‘ﬂ?ﬁ@éé}d%ﬂwy g pdoreiybsBbylfpayl alkoxy-
Mydrophd§ioxy; nkay, b@dﬁbphﬁﬁbﬁkr eydlwd&ye €balkloxy, cyclo-
Eﬁlﬁllal?qcllfqﬁf/ %L{%@% mla&ao% lkylarrllll@lg,l rplet)hyfgggcf g , ethylenedioxy, op-
[ 4 (tﬁ)nﬁﬂﬂdbéﬁﬁﬁecﬂ-ﬁétér@bﬁ@i QJpﬁ%an}ﬂdﬁbEtﬁhteﬂ%iek‘b&yclyloxy, optionally

i j: ]Eslg glrtgﬁea&g%egcmyai s%fwfépﬁgn@}i\l‘aﬁ})ﬁg)ﬂegéﬁﬁ(pc]yclylalkyloxy, option-

- bennaghsl@ituté® heteroaryl, sulfamoyl alkylsulfamoyl, dialkylsulfamoyl or sulfonyl-
N-[ 4- (.4, 5-D hydro-1H i m dazol - 2-yl am no) - benzyl ] - 4-t hi

ophéﬁngoyl benzani de; WO 2004/ 096213 PCT/ EP2004/ 004221
}83 i c[ré, &ﬂaﬁt DY g[) Q—I—i m dazol - 2-y| am no) - benzyl |

t d
B a(ﬂé oxéﬁgen ep w&& gégg%ﬁﬁ%@ﬂa%) -benzyl ]

Iflar(dle"te&a!aydéﬂ:freamﬁa_anﬁiyl oxy) - benzami de; 4-{4-
[4 (4, 5-Di hydro-1Hi m dazol - 2-yl am no) - benzyl car banoyl

h di l, - b d eth
tTEf" gcr)]r%égl}mg oip c?a{lin E'; QV erein sa?d (c:oanrﬂ.pgli(r}/(i is of the forrrelula)()
[4- (4, 5-D hydro-1Hi m dazol - 2-yl am no) - benzyl ]

-4-pyrazol - |-yl -bepzam de; N
[4- (4, 5-Di hydro-1H {{m dazol - 2- yl am no) - benzyl ]
-4- (3-net hyl - 2 I pbexz am dg: [ 4-
(4,5-Di hydro m dazol - 2 'n?lﬂgen yl ]
- 4- met hoxyr | - béhzami“de

" o

and wherein R* and R? are as defined in claim 5.

9. The compound of formula I according to claim 1 selected from
N-[4-(4,5-Dihydro-1H-imidazol-2-yl-amino)-benzyl ] -4-methoxy-benzamide;
(4,5-Dihydro-1H-imidazol-2-yl)-{4- [ (4-methoxy-benzoylamino)-methyl]-phenyl}-
carbamic acid ethyl ester;
N-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-benzyl]-2,4- d1ﬂu0ro—benzam1de,
N-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-benzyl]-4-fluoro-benzamide;
4-Chloro-N-[4-(4,5-dihydro-1H-imidazol-2-ylamino)-benzyl]-benzamide;
N-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-benzyl] -‘4-thiophen-3—yl—benzamide;



10
4- (4- Benzenesul fonyl - pi perazin-1-yl)-N[4-(4,5-di hydro

WO 1dd4iomizdnzol - 2- yl am no) - benzyl ] -benzani de; BEET/BP2004/004221
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[4 (4, 5-Di hydro-1Hi m dazol - %iam' no) - benzyl car banoyl
- phenyl } - plpera2|ne- | - carboxylic acid ethyl ester;

41% B B AL AE JE T Ak REIP Uik bemamices
INF-[ 4444, ﬂ—lﬁhﬂrbyld{mﬂdazmm _glamitho) 2 eplzplidn(dtzdherrimy biran-dpyloxy)-

i m.di n- 2 I -benzam de. 10. A conpound according to
an)}j >clainms 1 to 9 for use as therapeutic active

&u{l@ 4S¢4&F1Dd1ydid -1 HAinpid azolra eydathinobentyiqaosintaybjaphenoxy} -piperidine-1-
r| SI Hg tﬁ@g{]ageeuti cally effective anmount of at
aqd, "of fornula | according to claim1l
INl z&@ﬂﬁﬂlh}’(&oV\lHJﬁnﬁiazbleaslanmm@ mlzﬂhdfmmﬂﬁli-}déjehgamide;
£ car
ﬁ-i%ﬁé@-ﬁlﬁ&fmr st sr e et
t hebenz®hided conprl Si ng adm nistering to a subJ ect in
t ] t
NrotikE shitighor BB Tohpiemacoryy armme e ogpamides
T40(4CB@izBﬁelulfdlﬁrl— ipseeazii- 16}71)@Nﬁ[}49(l4{ﬁsldﬁgdm-ﬂiliingndiarzohmylamnao)—

of cl am{el tod for the manufacture of a 25
med? @4 N33 %%he control of a disease that is

edl @t @gb-Dyhyio-1 Fl-freidapd] ar ylanimg diehsflcarbddoyl Aphetytiepiperazine-1-
for aﬁh&?“ ng }alpé(f n%ound of formula | according to

cl af 16 301d et B  conpri sing reacting a compound

of-[4-p QSfDthdHoaIHEQndaBbl- 2-Hlabdiio V220 4-Qidi@methyl-benzamide;

&Cgﬁ%%M Q rﬁélH w%lt- -Ylg%r%)ob%glizm | ne gﬁggflﬁenzamlde

prepared by the process according to claim14. 16.
TheA compbtimdiccardifigtoedny ohe SE cladnedl to 9 for use as therapeutic active sub-

stance.

11. A pharmaceutical composition comprising a therapeutically effective amount of at least
one compound of formula I according to claim 1 in admixture with at least one

pharmaceutically acceptable carrier.

12. A method of treatment of a disease that is mediated by an IP receptor antagonist, the
method comprising administering to a subject in need of such treatment a therapeutically

effective amount of at least one compound of formula I according to claim 1.

13. Use of a compound according to any one of claims 1 to 9 for the manufacture of a

medicament for the control of a disease that is mediated by an IP receptor antagonist.

14. A method for preparing a compound of formula I according to claim 1, said method

comprising reacting a compound of the formula:

R2

G
" NH

2
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with chloroimidazoline, to form a compound of the formulaI.
15. A compound whenever prepared by the process according to claim 14.

16. The invention as herein described.



