WD 2004/ 096213 PCTI EP2004/ 004221 .
I M DAZOLI N- 2- YLAM NOPHENYL AM DES AS | P ANTAGONI STS

This invention relates to prostaglandin 12 (I1P)
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conposi |ons cont ai ning them and nethods f

use as therapeutic agents. Prostaglandins or
prostanoids (P(Ts) are a group of bioactive conpounds
derived from nenbrane phospholipids and are forned
from 20-carbon essent| al fatq% aci ds containing 5

three, foul SO Nre-ToUBIee IR LMIRRR 28 18 ANBONESHe

ring. They fall .into several main classes designated

by the letters D, E, F, . G H or |, and are

di stingui shed by substitutions to the
cyclopentane ring. The main classes are further

r |
PRI PRSI Bl i ety el S S .
mﬂﬁgﬂkﬂﬂr qeenpastiona pentaining thersard wethads fodheirtues at thetapettic agents.
is related to arachi don| c acid. 10 PG|2 (al so known as

'Pfd% BEAsIR r&%%lcgrﬂl? ?Eﬁ:l ?ﬁ' FoLbid gﬁ%ﬁco ld§d%r‘i\lreéi from

|n| It aggr ghatlon ati'on,
glbgine pho tiam fOfI(IJ?d frascif-earbomoesswsielfafty acids containing

ﬁ@@e, fcﬂﬁe %g&%fe%%nﬁp ahd Egr 1 ﬁ@%an% %rfl%ljjftfiﬁl s {e@&al main

antit eni c prop ertles vascu

dedses dep@lzte by ﬂleslgftetrhau Ghit, G, &1, loe ,ang ayestiginggisbed by substitutions to

- RULEH Al i Ain LARES %E?(gxméf‘dﬁ?%{uﬁ&? LULSRRRSE 2, or 3,

Ions O vasocons ric ance

- Vhish ecflest thelr dattylBicpreronersi Ehearﬁﬁiézshaa edoblyle tilng structure, and the

g I on associ ated
%ﬁpggpt?fg&gs ]E%%ﬁa{eﬁé Q_% pros ag andi-n do not
E)E ear to have d| rect effects on vascul ar-

Helsh khowwy as ropacyehin ket an datsketroed batamasstls rtmraﬂm‘tuhaggregauon

he 1 n regl on

, Iamn a@gﬁstsd éhaﬁﬁﬁlﬂeh}r epndribiy pmﬂ?emshﬂnombbmm:cpmpememﬁ the intact

SR LS 38R 0 S I P
foonttiorstto bpposedle acapnhe?mmmhxtac@m T‘Heennpnrthmglqﬁ these vascular

- a?ﬁx.t%r % aﬂfﬂa‘%ﬁe\é%ng%jgg‘f‘l e : n(%? H{e @],erh%lg Cs%ms asggtgasted with septic

shypge rf&t’tgngb@rosmagkmmao nqﬁ amvetar o bavedires effeay onleascular
At i e es t hat
Pseg%‘%%%ﬂp%?@ﬁ#&ﬁg‘?@ e el e o:rf%méauf) 2484 o5 o jpfiltration by pro-

-muotihg Hood Sowfin ﬂmmﬁ:n:yedmgmn Tﬂaﬂmﬁ)ra,EIPtre@pto[r Bheygowbts may relieve -

h
b Wil (DR IR S PR e BN R RbbishEapivent con-
diersl aesbctabechaﬂﬂn wakispe bbfedingtshclaabehyt ot Liewed as @eaoghilia and

}ﬁhosgjeaggl ol i pase C, and hence, cAMP-dependent protein
- 7

o protein kinase C, these re- ceptors can
exert powerful effects on ion channel activity and :
Stehaml ineiwattlgnsnittdieyin redenteaggest that E@Hq;a‘ay@fa n@ajor role in the in-

L O‘%‘bg ??;p 5 a?ges1af Eﬂcexlmge,rﬁ %%fgﬁiesﬁgﬁgggsu%ngaag e\éldgnce to suggest

ﬂE’ﬁT’ PEB2@ﬁtﬂdrﬂﬂ§2(ZR) receptors act as important modulators of sensory neuron func-
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 bas been ob--
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2 tained fromrecent studies in transgenic mce

| acking the | P receptor [Murata et al., Nature
388:678-682 (1997)]. In addition to being nedi ators of
2ﬁgeral esia, Prostaglandins are known to be gene
WO BWAPPSi n the bl adder in response to physioF E/E@ZOM’GO““
stimuli such as stretch of the2detrusor 5 snooth

nmuscl e, injuries of the vesical nucosa, and nerve

@mﬁ.ﬂﬂamrmnt #Andies BimnsRivas mice lobingghe B reReproeurata et al., Nature

éf 6’_’%3 (1993)] PE 2 is the maj or prostagl andin
r el'ease gl t he human bl adder. There are

suggestions that prostaglandin may be the |ink between
deadditiors oy beinsuiediagirs eﬂtmezpigaduqedst@aﬂﬂMeknm to treggenerated

FRARAG Y BhbRD iR Ll 15 b S E MR Yo 3 B8EE oephe detruor

smycbté mmdrl my@h&smf tﬁaereﬁeal pnatdmp hyd hetve glymuh‘au&m afklmikrson, Pharma-

)RS 500 AL o e BRI e o

tife }mm}im 1t[lmdﬁlrt Thers are/ sugghsnag;(lhhtqirest@glaﬂcﬂﬁr Iﬁepbdi the finRbetween de-

BRFE BB Rp R Bip P el et b SRR A by afrents by

- blatidar gliégterisionp rIE‘BarHeemprdphsddaﬁﬁ)ﬂ pratt@glyndmnﬁhay beimsolsedin the

PRy e SF Rlerot o FhSEERE “Riraen S plieseffn i I receptors

selkxpdcted toibe msefelgarte ﬁ&tﬂﬁﬁﬁmf@udsmﬂcﬁ&iox&l de effects.
Prom sing I P receptor antagonists have failed during

SOp R S5 B L gy s

InfRGL; produeton in tespase ti apdlletgendd presdijt e irsrespiugory conditions such

mechani sm by whi ch these drugs lead to ventricular

aﬁrars *hni as” has been i dentified with .nodul ation of t he
"human 20 et her-a-go-go" or hERG ion channel. The BERG

Phacapedr arﬁa@mstd, gl Batvaviatyed otliendargd) heve cant uﬁdﬂr igreasing

PRSI oP Tt SRl R0 HEIR R AP el skt mists have

Bﬂ@b&ﬂ@ﬁg crlﬁuctaherahﬁﬁ& blacamtedrf vencicehs eﬁ:hj}'lhﬁuﬁupﬁ‘tlmﬂmﬂp'ftorsade de

SR P 5 QR s o B BP9 e

drﬁ@st Ile:&i tcyveﬁlﬂicaﬂarl’iaﬂllﬁﬂﬁnﬂf h&beln taﬁﬁﬁﬁecham elodulation of the "human

et ey oo Sriaad b BERE SR wt d Rt fapcginvardly

Iﬁa:%fm@ ipbtdskiom ?hﬁmﬁél eaﬂalERgl t ccanﬁ’iﬂ»dtdrlé@ tad repolanzauon of ven-
1. OI‘WHIIOI’] re t st I N an t
.%%%w&og Rode :B?O& 9%‘1 tﬁ%%@gﬁ%gﬂawfmeﬁw%éﬂawf cardiac
&haf paea Hgﬂlg,: width Bagd 1 p@a‘ﬁoﬂi @ﬂ&i&ﬂe&?dﬁ délhﬁialﬁoﬁd Bkda@Es of the po-

| pt.er g pa
%@%ﬁ%ﬁl %ﬂﬁrem?glvqbﬁ% é&fl@%@%ﬁ%ﬁ fifaff@gﬁntagomfs that will

BERkBAd @Rf] 64 diRds SRR BusVERRT oSHPEAIRon Bf tha hERGhannel.
30 each hereby |ncorporated by reference their its

tllcgn%!i %lfor}/ﬁguzc)%%%{aggg tzol];?rogtgg an %9 g)J'Afc/l %ﬁzr%g'eptdrg is descrlbed in
Goodman & Gillman’s, The Pharmacological Basis of T?zempeutzcs ninth edition, McGraw-

Hill, New York, 1996, Chapter 26, pages 601-616.

All publications, paterts, and patent applications cited herein, whether supra or infra, are
each hereby iricorporated by reference their its entirety.



Di scl osed herein are conpounds useful as |IP receptor
antagonists. In a first aspect, there is provided a
compound of the formula | : Rz Pr-- A NN (I)
WoSH6 /b is aryl or heteroaryl; RZ is hydrogen,
al kyﬁmg%lgéxy, hal oal kyl or hal ogen; Ais PeT/Ep2004004221
-C(O-NRa-(CRbR )a or -NRa-C(O=f€ERbR%; ( nis from
| . to 6; Ra, Ro and R each independently is hydrogen
J?‘SQE‘PSR@ hereig pregoppeundnuetit hcE teyepre eapdoahle salt,
Sklaate t,hereof. In econd aspect, there
is pr ovis%égtd 9%&2% gl&ﬁf S?mrt’(f’i’é’df’fﬂ?‘ﬁfﬂ‘%l“lali:i Rz R Af NN
R3 R4 (Il1) wherein: R is ogtéi onal Iy substituted aryl
:or optionally substituted h roaryl; RZ is hydrogen,
al kyl, allcoxy, haRbalA-ey hahegen; R3 and R4 each
i ndependently is hydroge al | goxycarbonyl; Ais
-C(O-NRa- (CROR )n or -N>( ON R)n; nis froml
to 6; Ra is hydrogen, alkyl oricycloallcyl, and Rb and @
R each independently is hydrogen or alkyl; or a
phacrmeeutically acceptable salt, solvate or prodrug
. thereof. -3a- do a third aspect, there is provided a
pRar ireedor ihetsroacdnposi ti on conprising a :

ther i,cal effectjv unt of at |east one
. c%rrp%l%l d&%&f%&rﬁﬁu&ﬁﬁmﬁi’ﬁigﬂggﬁ &PBove in admi xture
it His a€(0)- D& H(CBARS) barNREEUD)-CaRPyr) accept abl e

car-rljlg;rﬂorﬂ'qgo g_i scl osed pharnaceut i cal’ conposi tions
may -conpriSe a therapeutically effective anount of at

y o
- eadt’; BhandRhqaduindlepéndtotymy h@ddogeRbr alkyl;
. or a pharmaceutically acceptable salt, solvate or prodrug thereof,

| In a second aspect, there is provided a compound of the formula If-

(i)
wherein: _
*_R!. is optionally substituted aryl or optionally substituted heteroaryl;
R* ishydrogen, alkyl, alkoxy, haloalkyl or halogen; -
R’and R*each independently is hydrogen or-alkoxycarbonyl;
A " is ~C(0)-NR*(CRPR), o1 -NR-C(0)-(CR'RS),.;
n is from 1 fo 6;
R® is hydrogen, alkyl or cycloalkyl; and
o R® and R® each independently is hydrogen or alkyk
ora pharmac¢uticaﬂy acceptable salt, solvate or prodrug “'théreof.



i ndi vi dual isoners, racem c or non-racem c m xtures of

i soners, or pharmaceutically acceptable salts or

solvates thereof, in adm xture with at |east one

suitable carrier. In a preBierred enbodi nent, the

phar ma- ceuti cal conpositions are suitable for
admnistration to a subject having a di sease state

that is alleviated by treatnment with an | P receptor
antagonist. In a fourth.aspect, there is provided the
Inpsthird Aspactchag auprdvids aphkinredutishlowepbetion dpemprising a therapeutically
g&%% &5 u#l%gfi a?EcaQ oggg&]?}?ogﬁggi ifo%lpj&_}bgs d:e?ﬂ% a%ovup 1fn admixture with at

| Sease
lea:ntcag qnhamtaceuhnalar afccefptdbieaeapmrt Thie him’ctmect plp}irmmededl aompositions

ma m?q%m%f erﬁg‘%h%agg gtoﬁ%[R?gPdgmt?Jef aa]:t: cas r{u ng cgrgasogﬁglfgx}%%lal or
: :riih@duﬁb ﬁsasuiea: rR%muRtor AroivkiZcemid eiigtures F%ﬁ 1sB£1eﬁn Gr Aptareacastically

def i ned her ei hlor i.m dazo
Bt PRIRIETEE TR Ao te! i SHBPE arie. o a
piefcavd eRboEmEANRe yMnMAaanﬁma{on@bﬁﬁ@fsaeb &ilymlslb Cord@EARKtion to a
s defjned_ above. Di sclose herei n are net hods of .
st e diseasy S’&Feé’é?ééseauﬁﬁé‘[a P¥ tf??é*aﬁ'g%@ agyP gigeptps antagonist
receptor ant agoni st, the nethod conpri sing
adm nistering to a subject in need of such treatnent a-
|, eas

i R bt bk B R SlyRpl 7 PP above o e
mARELRAH Lms@bdment ‘ﬂﬁ:tcﬁrn@tﬁl a7 raQﬂsfeb@ thd164 @ediate¥\By an IP receptor

20041096213 PCT/ EP20041004221 -4 Further discl osed
anEPEItn are met hods of treatnent conprising

adm ni stering to a subject in need of such treatnent

a therapeutically effective anmount of at |east one

' Ingzl? Hﬁg%?)?cég e Esoéﬁow??ﬂ,%@etgf)d oggr:g%z{ngg %lgnragl)osu% EofrorhE T Sefined
atphé s id eetiod @ahpiisifCiefihg b cempaint o e f@mhilsat es t her eof .
In one enbodi nent discl osed herein, a subject in need
of such treatnment is a subject having a disease state
associated with pain, inflanmation, urinary tract
di sease state, respiratory giates fromallergies or

ast hma, edenmm foﬁﬂathon f hypot ensi ve vascul ar
di seases. | n anot d di ment di scl osed herein, a

subject in need of suc 2at fent is a subj ect haV|ng
a disease state associated Wth pain.. In a preferred
enbodi nent, the subject in need of such treatnment has

f @hé}ggqgsgz a?ﬁc?ﬁﬁ:%%%%ﬁn dhat ed with | P receptor-nediated

n, slich paln neuropathlc paln
. Mchloromdazohne, to form a compound offormula 1.

In a sixth aspect, there is provided a compound whenever prepared by the process as defined

above,

Disclosed herein are methods of treatment of a disease that is mediated by an IP rece.ptor
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 phanmaceutically

‘acceptable salt, solvate or prodrug thereof,




cer pain, acute pain, chronic pain, surgical pain,
dental pain, prenenstrual pain, visceral pain, pain
due to burns, nigraine or duster headaches,

'Wﬁ?"{‘@%&?s’ post traumatic injuries, pain asﬁﬁ@?ﬁoﬁ%ouu

unctional bowel disorders such as irrita
bowel syndrone, hyper- aigesi a7 4or conpl ex regi onal
syndrones. | n another preferred enbodinent, .the, o
wBhecfisylpsed dggmore BtRds ezt cHaR SR ediladEE g Gaeubicct in
- 3R&P6F Alchtudichdht LPHERSEREAN- SRdiial Sdoindfdf afMBki 8fe compound of
such as bacterial, fungal infections, viral i
ifpruda ilores | indigidyplat49meTsh| FAeFIEe I nPPETFFRPE o RIX Y HR rofyisgmers, or
: el lbldolaORakisdebdiCi@Nner&dees, prostatis, or
g%%f%%%?fv#fﬁé%paﬁn.éln anothg? preferred enbodi nent,
the subject in need of such.treatment has a di sease, :

- dhapeembedunt isekyssriterri- o sy %@éﬁtr&ggné%?%ff%mwit ject having a
1diRede sRtSRARRAAIEpaid WA ibh, acider; bl difhscQRite, respiratory states
struction, uripary iIncontinence, reduced bl adder

Cfg)ﬁfaéiiqrg,x?s PF éﬁh@%cﬁﬂe’é‘ﬁ fpsmatigR.i ¢f lafﬁ)ptemugeevascular diseases. In another
| ABOMIREMEQosed HeRES ol AHRBE INEREDf RALIAdERMent is a subject having a
hyperreactivity, benign prostatic hypertrophy (BP

SO steferapsociagd titigem. hyperrefl exia, urinary
frequency, nocturia, urinary urgency, overactive

I, 3 QPG Lry e PERNS SN D B SRBRIA i\l ebd of Sl AR LIS AGEse state asso-
~urethritis, prostatitis,” pelvic pain syndrone, R
prabst witho Brsceptorinetiatedepain rsuddﬁ;p&mm@tcw Baiaepeuropathic pain, can-
Lt i : joeat e
g ubj ec t% Ellﬁ!ﬁ b%égﬁgﬁcrsb&gﬂ 91%1%251& ﬁ%ﬁ’t&ﬁg{ ggllﬁ’ s g{aes Ry g%%’ visceral
' psivoptinlod taburins,IrRigranept dusterdiirdachds; mewtal gizst pesy traumatic injuries,
: : : : e r

(PR RO Dl T 1B Ao, e
tlgew, ve ombles regictisd gmdeomeat e associated with IP
recept or- nedi ated edema formati on or hypotensive

r. i MO 4 . ,
 HEA{hd iRt Boa e ALRIAE A GIHIEIANANARRL 3 discase e
assodidted with BP rerapforrmediated inflangmitive, specistiactedall fumgalanfictions,
| qi . have. t he.defhni tions gi.-ven b W, 54l t t...be :
it Biel b A b S PrBEh R i s O deticen-
appprodatis,clrabnfmpctivids saingul ar forns "a," "an" and
"the" include plural referents unless the context

| eapl v _di-ct at es; of.herwise. 15 YAcyl” | k -
TR Rt G iy R s St ol e SRR o p dsease state
asociiedd withl Ihssceptor-mddiaephasanyfiraatdiseasastheadushianbladder, outlet ob-
ut .are not limted to,,forpyl,, acety ropi on .-
BB ety fpedhrirenet, Secuchi RaelGEhdly, fBESBIR Ohmisprition, urge
ihédigien ey jstbésélﬁﬁlbﬂiﬁnéﬁfb,uﬂﬂld;ﬁ htty&g@ﬁagimbemigd pe@skatic hypertrophy
ist- i.ng,solely of carbon .an rogen atans,.
(BB yorBis GRS WP REFSETRaRTBHY OHEIT nEI GG R pargency,
obBilaBve K ARE, Webte hypéisentitity, DxedTatesihcahifthritig firéabtiis, pelvic
|nclu3e, but are nqt-limted {o ne%gﬁl, ethyl, .. _
PRRGH o BRSBTS Sttty P 1diapbagie blpfderhypecspisitity-
pentyl, n-hexyl, octyl, dodecyl, and the |iKke. '
In another preferred embodiment, the subject in need of such treatment has a disease state

associated with IP receptor-mediated respiratory disease such as allergies or asthma.

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.
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"Lower al kyl" neans the nonoval ent |inear or branched
saturated hydrocarbon radical, consisting solely of
carbon and hydrogen atons, having fromone to six

toms in- 15 clusive, unless otherws ‘
%8?@%? d Exanpl es of lower alltyl radical S%}Cﬁﬁf&g{g’mmnl
but are not limted to, nethyl5-ethyl, propyl,
| sopropyl,. sec-butyl, tert-butyl, n- butyl n- pentyl
nfesx iherwismlatefhetht fallewingAprrasiised i thirodpplication, frechirding the specifi-
SRl Al it 1Re Bl QUARRASERANDLBY! f3hafbe ABRA Lt dohsed in the

ranc ent

car bon at OI'IQB or a saturate
bpedifisetaebard thadppelded tlatrhy, e simgudirforay o fardtaodbthe” @@lude plural

: t hyl et hyl ene,
gerf&emisene ygl%%?%%lt&élahgﬁf%ﬁésg% ene, pentylene,
and the |ike. "Al koxy" neans the radi caI -OR wherein

gyt (ar Hlisvraylaikyrls thewdilizal -C4© ) db fibaesin Révloivmr alkyl as defined herein.
ﬁ Cdfple dé’éa%{rl r@h.{é%ﬁ( Yool {Eﬁﬁ age SR ¢ %I’mﬁr gc:éﬂ? h:roplonyl butyryl

OXY, 1 S0propoxy,
- mdie k8. " Al koxyal kyI means a noiety of the formula
Ra- O Rb-, where Ra is alkyl and Rb is alkylene as

d [ I
e o SARIPA SR cPUAEE kB RS 6L Ml con.
ln—gﬁele fcarboptand kydtagen ztoms( aving ﬂ}rlmmmﬁ nytv\)el‘@—cncéaton@to}ms inclu-

&}ﬁo B}qem 0 ny?q(ﬁan%%jﬁ@ogﬁ[a%é]gé c)f'aﬁ?r[ﬁ%iﬂ or nu#ytutﬁ're E?Qt limited to,

eﬁiyl, ipsopplasemrdpiR isotaity) skgrbua’é tergbuifh emeH nHerg, actyl,
0] PCT/ EP2004/ 004221 -6 "Al kyl am no"
Me’ ’ (%%rg%%cal -NHRd, wherein Rd is a |ower alkyl
rad| cal as defined herein. Exanples of alkylamno
Latierallgl" mrehuidie minavalanidinvet ot brnmh@d spturaterelnslydaanpororadical,

L e
dugive ahlea@theﬁmmd@thér Exannplﬁ«afrkpwg@ﬂ@f ragidals Imllnk&eohyﬂ are not

) e
BERLEL B o RBoP e Ol PRkt b pogigy e
angghk like. " Al kyl sul fonyl aI kyl " means a noiety of t he '
formula -R -R'-R'" where R is alkyl, R is -SO2- and

Tioab e bt 18-S DB AL AT 2R

semg of b begichddsabgredlivalddi hydepkabbd sadosl 6f thewris sia carbon atoms,

eg%) I rggt)fxly%;xf elangrl%l%r If% @ﬁé&?ﬁ%ﬁ)@rowgﬁg g%ggyf@%yﬁne, butylene,

pmt;dmad, anitb@}hkbl c aromatic hydr ocar bon noi ety

~consisting of a nono-, - bi -

"A]koxy’ means the radical ~O-R, wherein R is a lower alkyl radical as defined herein.
Examples of alkoxy radicals include, but are not limited to, methoxy, ethoxy, isopropoxy,
and the like. :

Alkoxya.ﬂcyl’ means a moiety of the formula R*- —Rb , where R®is alkyl and R” is alkylene
as-defined herein. Exemplary alkoxyalkyl groups include, by way of example, 2-meth--
oxyethyi 3-methoxypropyl 1-methyl-2-methoxyethyl, 1-(2-methoxyethyl)- 3-metboxy—
propyl, and 1-(2- meﬂloxyethyl) 3-methoxypropyl.

Aﬂcylcarbonyl means a mo1ety of the formula -R’- R” Where R’ is oxo and R” is alkyl as
defined herein.



or tricyclic aromatic ring. The aryl group-can be
optionally substituted as defined herein. 15 Exanples
of aryl noieties include, but are not linmted to,

opti onal | bstituted phenyl, naphthyl, phenant hryl
[ y substitu p y p y p 'M%ﬂ?ﬂﬂﬂ

wQ %8?9&6% , indenyl, pental enyI azul enyl , oxy'%ﬁ

10 K

15

bi phenyl, nethyl enedi phenyl , -a&n' nodi phenyl ,
d| henylsulfldyl dlphenylgulfonyl dlphenyl '
teopipb? d:@myﬂ e bt dNdRarwhereib &4 z0f lowemalkeyl radical as defined
a ‘
L e ——
@@wka@wprlmtyldmmyi andérAdwor pho 20 |inyl,

net hyl enedi oxyphenyl, ethylenedloxyphenyl and t he

SO B0 o OB B

Fhetem; ﬁmqﬂgsl of ﬁ.&wsulécbnyémdmm indudé bueira noEhmitpd &5 nothanesulfonyl,

Ayl oXye r;:O% i{rtg are not limted to, .

phenoxy a means the radical

‘wherein Ris an aI kyI ene radi caI as defined herein,

ahdtylralfaylalkyl smeansermaiety of thafocmblaal -BER neiterh & B|aﬁcy1 R"is-SO4-

Eé&‘ﬁp’llgiltk@fas%@ﬂe‘ﬁﬁer di cal s include, but are not

m t ed enyl et hyl, 3-phenyl propyl,

‘and-the l.ike. AraI kyI oxy" nmeans the radi-cal OR

hylenlfanmoil Smeans amabikiyl of tlafocminaaSOptdTiR echehen & is.alkyl as defined
| es of aral kyl oxy radicals include, but are not
mted to, benzyl oxy, phenylethyloXy, and the like.
V\D 2004/ 096213 PCT/ EP2004/ 004221 -7 "Cycl oal kyl "
fﬁaﬂ@lsvlf@nﬁﬂﬁ pwasennokst ofrthe Sdmedy $60HRR" mhhrclal R'and R" are

9&?&!5%{5? ;Qne or nore - rings, which can be o
optionalTly su%stltuted with one or nore substituents

Lnde{Jendent ly selected from hydrox cyano, | ower
by e«'#r@\ﬁemoraﬂvlabnycyctlh Axpakatiz|hyd onwadigigickysisting of 2 mono-, bi-

B Bl 8 U BBy ARG st

Emﬁﬂw’@m’lnmlemmés@ﬂ bohate noshm:ﬁtgdng antionellpeabssituted phenyl,

bt g@"%&ﬁﬁﬁ‘@ﬁla@%ﬁi 2 hpibafayl SR, o MAE b,

by ﬂwpemwmmo@hmmmmmﬁﬂwwmwom diphenyl-

PRI PR SER e G RAERA S AM oS pensosin,

. bembpaidopll, hm@fgemiﬂuﬂ,dreamplpefamml mﬂzammmﬂ hmmorphm-
©20 -

ad| La --R_R': wherei d k e
B8 ERenlinh el i b AR P el BB Bty hydro-
gﬁ@ﬂmdrdenv@m&afdofl al'koxy' means a radical of the :
formula -OR R' wherein R is al kyl ene as defined

?@@%ﬁ;ﬁg&jﬂsgbﬁ rar%rhecga}ln g) ?ﬁ eWhr% An X i %g];ﬁfﬁ %‘d.l% erxsefl'le@inegaheregl

- Ramgle dfagtioiyrddipdn dEhideybtlttomenot lahikad tor pltinoay sndithe like.

25

defi ned herein. Exanples of dialkylam no radi cal s

:'. dﬁﬁ%ﬁ%’lﬁaﬁy he% c%cﬂog.Re%\%e*éuﬁt i§ cdm %ﬁqlﬁ% Ta dn ﬁngd herem, and R _

am no am no,

iandbwer aryl radical as defined herem Examples of ara]kyl radzcals mclude, but are not

lnmted to, benzyl, phenylethyl 3-pheny1propyi and the like.

“Aralkyloxy” means the radical -O-R_, wherein R is an aralkyl radical as deﬁﬁed herein.

 Examples of aralkyloxy radicals include, but are not limited to, benzyloxy, phenylethyloxy,

and the like.

o
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the like. "Ethyl enedi oxy" neans the radica
- OCH2CH2O-. " Hal ogen" or "hal 0" means t he radi cal
fluoro, brono, chloro, and/or iodo. "Haloalkyl" neans .
al kyl as defined herein, substituted in any position
% Bor nore 20 halogen atons as def i ned (HéFEaP44/004221
Exanpl es of hal oal cyi radical-¢4 nclude, but are not
limted to, 1,2-difluoropropyl, 1,2-dichoropropyl,
{ @Yﬂ‘b@@ﬂ'bm&ﬁ&ﬂle mpp@yertt sititaiot @étdmy¢hc rachcal COIlSlSﬁIlg of one or more

st AL S BRR oy PRty ] o 2 B S5y PR enty

Bdmﬁa@ﬁaﬁ1hﬂh@w'qmneJawanﬂhﬂdcwmnﬁqnmnhﬂm&vngdonbdoﬂkﬂohwhqu
L., ARG L AR A PR oo
umﬂbenﬁmamb Iﬁ@xﬁd@&lfoﬁyh,&;uﬁbﬁ}dﬂhﬂﬁmhdm itiflu@bndetieyl, unless otherwise
B G EE o5 P e an TS Y b el s Helopropy
dedlotneyl, mm&@cloﬁnﬂjb}*cﬁ@eﬁfyl hetlepeaa ydyclohe@ill &5l the Lke.

include, but are not limted to, optionally

S b R Sun SR TR R st i

pyrazinyl, thienyl, benzothienyl, thiophenyl, furanyl,

. K@ycénikyla]bﬂ'f Jindgds a rpdar:eﬂ@tf th'ia(fol;d‘lula Py Rémhlelyein Ry elikpliealyds, defined

20041096213 PCT/EP2004/004221 8 thiopyranyl,

- k@)ﬁkﬂﬁﬂi@k@i}’ymamm&afoﬂwﬂormbhnwdy'mh@m I13§/ is,alkylene as defined

di azol yl, benzopyranyl,
o y ) Sy(ﬁﬂg?gﬁﬁh?‘§ﬁﬁgpyl |ndazonI triazolyl,
tr|a2|nyl qui n- oxal i nyl, purlnyl qU|nazoI|nyI
damﬂzylalnzmn mealrsa;hh tehlyaal dﬂhﬁl whpmeerR dind A gre ca:lhbaimeydendy lower

 BRRe A e LA BRI o BE1C O Bt PRl HFitaac Bt are ot

Btk taw dmytdnlylyhﬂnarmkyl athybmove] detbylsminm, ateiyl @m;adey);lmo, and
ﬁpqﬁJstlng of one to three rings, in- corporating one,
““or three or four heteroatons (chosen from

ni trogen, oxygen or sul- fur). The heterocyclyl ring
Tithpenaipe:iyd madahy the rbditdl +t QCERCEROdef | ned herein
Exanples of heterocyclyl mpieties include, but are

hiodeh bt S e BRIMOARLINRUBSL LM Gl BEIbMGEN!

azin honopi perazi ny pyrro |nyI
Pyrazolldlnyl |n1dazoI|nyI imd 10 azolldlnyl

Fyalodkny meamadlqdl agdlefied hpgcm sribdiitugld, in erp podition wyth one or more

| Ha§<9 é%ﬂag JRLRHO les ofﬂﬂéﬁﬁh &Yy% include, but are not

|azo qui-naef T dinyl’, qui‘nol |
lusaqlfion bJZrcﬂlﬂuQropml:Wl rh%é:zblloy@mpﬂmﬁdommﬂﬂfh AeAxtifluoroethyl,

gg@! enzoazoIY hdi nY1, dihYdrofuil' 1>

:ff? E@g Jm%%ﬁ¥ﬁ%hgydropyranyl t et rahydr opyr anyl ,

t hi anor phol i nyl , thlanDtphollnyIsquOX|de t hi anor -
“@fﬂﬁ*ﬁl‘pﬂy’i) ir@menormqyrglmq;r@nyn]@ct iadighl of 5'to 12 ring atoms having at least

| cﬁJ gﬁf%%é%gﬁ#% H:ﬁllt%lgﬁg oa{lr?i:l H}/ ﬁ1 g%ﬁétéljawoms 88 ﬁ%m N, O, 0rS,

the remaining ring atoms being C, Wlth the understanding that the attachment point of the
heteroaryl radical will be on an aromatic ring. The heteroaryl ring may be optionally sub-

- stituted as defined herein, Examples of heteroaryl moieties include, but are not limited to,

. optionally substituted imidazolyl, oxazolyl, isoxazolyl, thiazblyl,'isoﬂ:iazolyl, oxadiazolyl,

30

thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl, furanyl, pyranyl, pyridyl, pyrrol-
71, pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl, benzofuryl, benzothiophenyl, benzo-



"Heterocyclyl oxy" neans a radical -OR wherein Ris

het erocycl yl as defined herein. ,
"Heterocyclyl al kyl oxy" neans a radical -0-R-R
wherein R is al kylene as deflned herein and

WORPEYS8EPcl yl as defined herein. "Heterocycl y|%9ﬁ”r3%2§91f"°4221
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means a radi caI -S2-R whereir8-R is alkyl as defined-
herein. 20 "Hydroxyal kyl " nmeans al kyl as defi ned

- Héemiranylshebginitarolid henzdoxermyldrenaoredipgdiyhkynzogiiaiphs, benzothia-

BT, e B 0TS, e 5 i

- 2xdbipgih; @wrbwh&mﬁym&mﬂﬂwph@i@mﬂmtmnﬁl carbazolyl, azepin-

P Bt o R BT Ot

but yl , 3 4 dlhydroxybutyl and
?Héﬂagﬁd;rydxlf/’ metany f m&ohﬂdmmgapﬂquo;etﬁwgnamg dfloae ttzﬁuee rings, in-

, S.Z%E?F)f'%nn%yqng t%o%’l%rsfﬂ?&no? géuﬁle?e%?étgﬁ{s (ch%%@ﬁﬁ Iﬁ,tro%n, ox}f%en or sul-

Rir).aFlde Rteroaydyl mg@ml’m@mplﬂbyaﬂyrmbm@w dgfneddyereink fixamples of

L

pipeabziogl, hasnogéferarinyl, heednyl, py\!@hﬂm)ﬂ,/;@mh@myi umdazohuyl imid-

R Y SBYE S e ek RS o R 1 BRB iy TR Bhotinyl,
| ﬂ:‘:iazohdinyh ssethinelidont; qiinmalidingihatint eyl despringinyb benzimidazolyl,

R T P B T e e DR, Al E R ydofucy,

- éhadfipgranyh pﬁtﬁ'ahlﬂédopbmn;ﬁ thiseaupholitigt thidweoipbnlinyisaffogide, thiamor-

ERfiphuSge Bufratndint oiiasioug d%my&&ahgﬁmﬁoﬂ%m-_

ﬁhﬁﬁbqwmsﬂnﬂzmﬁ&heﬁﬁfd in association with "aryl'
enyl heteroaryl or "heterocyclyl", neans an’

St RO LR o BRI g

four substituents, preferably one or tmo substltuents

' %éta@ﬁﬂélkﬂﬁmlrk@dns acyditzd aDIBHR" veyertindl keydllglldngelas defined herein

5 0 dr hal o, nitro, cyano, 10

’)?31 &(%?%8@//“ d%ﬁ%#ohéég%yl anmi no, nono-al kyl ani no,
d| al kyl am no, haloallryl, hal oal koxy, heteroal kyl,
"ISER ocydigsidfoRyl” sndayisla mgh@l -S0KEY Iwheptia iy is 2yl as defined herein.
phenyl al kyl ), (CR R' )n COOR (where n is an integer

- SO R AR Ricece pl ALY KK AD e Brory
gpapo Mﬁ*swhvd@ﬁ?ﬂw rmdlcqmadgaﬂau Haf ke, nCG dimiteeRy ydyexymethyl,

R bR ""”#y%rh STrblob & e Ry 3 b, o

DYootk ysypforabaN hutfuaymetiylr bimbrorpithpl ,5-dibydroxy-

ﬁ%t@#\‘;’#-@bvﬁ%m@o%ﬁ GRS Bt %%R'pcg’lyﬁéndtﬂﬁ

have t he -sane nol ecul ar fornmul a; but dlffer in

: “Methylenedloxy’ means the radical -OCH;,O~

" Sulfamoyl" means a group of formu[a -SO,NR'R" wherein R’ and R" each mdep endenﬂy

'— may be hydrogen or alkyl.

"Sulfonrylamino” means a group of formula -NHR' -$O*-R" wherein R' and R". each 1nde~
pendently may be hydrogen or alkyl as defined herein.

L
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the nature or the sequence of bonding of their atons
or in the arrangement of their atoms in space.
| somers that differ |n the arrangenment of their atons

W{’ﬁ%?ﬁﬁ%&is are termed "stereo 20 isomers". Stereoisoner
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fergee

~condi - tions. Exanples of a |eaving group include, but

mrror images of each other and opt | @%;004/004221

active are terned "enanti omer$'-, and stereoi soners

- that are not mrror imges of one another are terned

"@ptisra’ enloptneally" meinitthgphe sibseqrently desaribed ¢venti woirenmstance
%ﬂxgﬁg LR8] Skt SRERat t?1 figs?&hgh% Gl R %‘é{ Bes %‘é?eecﬂe nyent or

nce of. rotation groups about a cent
bundnsizﬁcé c@hmrs ahd instamess'in m@mbst doas b otmexewple, @lpeonal bond”

o p pOS a‘fgg orn lmat% oqg:?]agtrﬁ)gbg El%@é tog‘%{tﬁgtrt(ig élesgnpf%n includes single, |

idodblej atutaibledrvads.i omer or as a mixture of enantioners.
A mixture containing equal anounts of individual

ORI G218 Lo RROSLLE AN LBLLLY it e R o or

Cimtitrocyady neeensin agl, phayk ﬂne‘amarﬂd]r\hle&uaiyclw wstlen @puena]ly sub-
Ui B3 RATLALULS Bl L ASL OIS B LELAR R or o sobstituents

en one chrral ‘center 1s

M&dﬁomaﬂaﬁ,@ém]k}d;wdmdkyla]kﬂehamaﬁm bydmoeyhlliy) hh]memtro,_cyano,

BTl SR e e, Poplor Iy e Bt i, BEOLES
~ hylaclkoxf, httesoaligh SCOR(evhiese Ratstterdivesen tadkyl, pheaylior phenyia]kyl),

e R BER i SRRed R0 b S S B ryorogen

BEAAPAODR A2k, o0, dﬁ dlkglanyealbiytabicr, bhe@éqnﬂimlaﬂqfl) or-

RS R LR €535 e B 0B e e SR et

Bjdrogdngeillyl GheiR® a%8 RY A&, {nH9p@)dentabieasindthet, hgétogen, hlkyl, cyclo-

_%eﬁ‘%%&“%@i“ﬁ)fﬁgéﬁ“&é&ﬁ) Cahghgutm gl:luc 41: 116

(1964)]. 5 "Ceonetric isoner” means the diastereoners

th@herd weeahb differeex tahpnesls tloat hianelie esine atobdcbn foratnda) but differ in

uble bo ds. These..confi tions are differenti at .o
R e PP e By CHE TR DS ST o eer et e atoms
ﬁﬂs@a&: Mh‘hé?rlﬁ thdgdif&@?:ﬁth‘ﬁhﬁgn dgfﬁergbﬁtlﬁﬁ' ﬁnﬁ; mPh&temémed "Stereo-
or o ite.side . of the double t he :
ReePn Slot BisomRe: (Bt Pigor Hoear L otk 5 et fve are
132 L) “eﬂmﬁﬁﬁleishanﬁ EREHdisohichs thae afaaa:mmﬁgmc ttmgem bf @eadnlother are

assogl, ted with it in 10 synthetic organic chemstry, .
ASLEFEBPBFgr oup di spl aceabl e under al | cyl ati ng

'B!Itﬁ)p'iﬁisoiﬂefﬁ theghs e, isd1adre gﬁ’ihg thkif @xieten@to restricted rotation caused by
Ienes on such nethan ul onyloxy,
Bet ot et PRbiAres FOGRLLIY & CHRHIBHES. ol f onyl oxy.

~tosyl oxy, and thienyl oxy, dlhalophosphlnoyloxy,

‘tmﬁrad) Epahiey" Sehsti chtipetdnd bethzytle@kital des 2R TORS 9% ¥nantiomeric forms

DBt g Ot ERIET S i O ARG F g mtsture of

| @ﬁﬁﬂ@ﬁﬁfsﬁd& wdntttire containing equal amounts of individual enantiomeric forms of

opposite chirality is termed a "racemic mixture". 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

: conﬁguratio'ri refers to the arrangement in space of the substituents attached to the chiral

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



it in synthetic organic chemstry, i.e., a group which
sel ectively bl ocks one reactive site in a -

mul ti functional conpound such that a chenical reaction
can be carried out selectively at another

WOaM308¢%et i ve reactive site. Certain processeSCHEPU§#/804221
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invention rely upon the pro--tecting groups to block
reactive oxygen atons present in the reactants.

aleqrdphablich te Ge@@n&e&ﬁﬂd Can0lngsid «ud Fableg fodtircetal., Angew. Chem.

I ree&% S AP o G AR Ch PO EERd G Cabo and

@Ltial Qf-’aemhgd)co élldﬁ)ﬂan@I?k{QBﬁI)ﬁ&hrbﬁmZyEqﬁhaﬁiaSlz 81 (1956); Cahn, J.
Eaflyl E het erocycl yl ethers, nmethyl or
and the like. Pro- ( tective or

'blocklng gr oups for carboxyl groups are simlar to

"CResRtaEsChéD afkah Othe Hiégtref)e?é)zﬂers Baotes thepleglsehabioyhindered rotation

| %S{i’t{ é&%ﬁﬁé‘”ﬁﬁ Eé%‘le 63’?1&@5”&5%%/ ﬁ{ﬁfﬁ'%fel{re?}ﬁﬁe%gﬂ%e}égmg]es by the prefixes

' CEE Qb & Grlahr L SorCr AHIDE, w}ﬁcﬁiﬁﬁﬁteﬁzhﬁiﬁﬂgﬁ)h@y are B9 %Be sadne or opp051te side

'e%(caﬁ%é’qa%éammeé oty o dshoyBpad el rgies

VVIey and Sons. "Am no-protecting group" or

L &vREOE86H T earg U oupRaishé hleaxﬁﬁgt@wenﬁgn@yamcﬁteatmth itin

PR Pt %%ﬁ»&%i?#é&o%a r APk g Aikng condi-

R | FXGrrl é&tdﬁﬁldaﬁnF mﬁ@dﬁaaae,mdaﬂe&@k Ugeed td) tialogsn, Alltane- or

| im tg)g@'ﬁf ben %m eagég%g nggé}t%g#.\fg&x}@g@ H_‘BW‘&]_YI benzene-
sﬁ]f@ﬁ;ﬂéﬁbf‘d?s%]}skﬁw& aﬁ&y{&gydlhlhanogh% ogb\kg9621ﬁ¥ﬂly (B Dted

trlfluoroacetyl a
L7 BORIOTTASH AV )mandﬁﬁ ection” or
"deprotecting” is the process by mhlch a protective

, “Qf&H@lveSgrcsmy eﬁrot&f:ih Brdupe h‘éﬁﬂl@(ﬁﬁéaﬁﬁlgrcﬂﬁﬁéﬂﬂbﬁaﬁ}sassouated with
: S@Ed Cert otectlve_‘gl%lic é_ggag%eferred "
ﬂowa’n tihereanig g el% Fii> A SEJHR/ RCEISHY Rffeactyg siteina

rORlEREPRY AN -coRPBIA Sfchithat o BRERAL feafiddn ARG cheledelit selectively at
hydr oxyl or carboxyl  groups include IaSS|un1or

ageﬂwa RPRTR S E HRTCaSVeIsite- -G PRRFGTSEX S IS imyeafieR Ry pon the pro-
t g o BloBE réaBﬂf@ixli}QéH)c{tom@ edsbr id @b reactants. Acceptable pro-
rifluo

oaceti ¢ add, | adj um cat al yst, bor on '
t@qﬂi"B geipg éor algoboline xrhe@@llc Ry W@éﬁﬁes@aﬁ% bpfemeyed succes-
ﬁ'%l%i s0 tmclﬁﬁ@ E t ?QJ&Y&&H asl a@&ﬁfes, I B€bonates, benzyl
Ition

o o e b et e ] o e 'ab%ﬁdwﬂ%?@ and the like. Pro-

gt r loedik Qyéglﬁfﬂufﬁnh described for hydroxyl
B e R e o e o

h
gorupdi pm@réﬁr tsridvayinbeveyl o BRIGH esEth eSS Byq tedingearoups can
b@tf&%:ld iﬁ(@xteé'ﬂ ot o£0%0 R0 G?&Eﬂ?ltrlz ops! CWW1999 . Wiley, 2 ed.,

anol ano pr opanol I SOpro

%F Jigdsto the contrary, the solvents used in the
tions- of the present invention are inert

sol vents. "Pharnaceutically acceptabl e” neans that
"dupmiedrprafedingizaoun’ ot pNepraficHgs srqyparHaBbiepeetecting group that refers

to those organic groups intended to protect the nitrogen atom against undesirable reac-

tions during synthetic procedures and includes, but is not limited to, benzyl, benzyloxy~

carbonyl (carbobenzyloxy, CBZ), p-methoxybenzyl- oxycarbonyl pumtrobenzyloxycarb-
onyl, tert-butoxyca.rbonyi (BOC) , trifluoroacetyl, and ﬂle like.




[ I
W@%@é@?@ﬁe carrier” nmeans a carrier that is

15 conposition that is generally safe, non-toxic, and

nei ther biologically nor otherw se un- desirable and

includes that which is acceptable for veterinary as
human phar ma- ceutical use. "Phar nac?}’g‘%llfﬂsﬁ:}faflloﬁll%ﬂﬂll

preparing a pharma- ceutical edirposition that is

general |y corrpatl ble with the other ingredients of the

c iepocte@®nd ot (“daprotedingd & the pracousdy ndricthepiotciipt gntp is removed

iLh tcal ly . ner
A R e PR Yo QUM B BB P b preferred over
\ﬂéh@s dnatq;thals eoxveniennees rp]aawmtseq&rlemahralu eprotéching reagents for pro-

SR SRR R RS P o o

5 thydroxgdeirsadiathotia salivéons, ZiRhiarmethendlj atit ycid exdfyptrabietic acid,
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d
%ﬁ%erldr%aceﬁ?aﬁyégsngﬁgjoggng%%g%?a%ﬁ%éghr? Fhalt possesses the

desired pharnmacol ogi cal activity of the parent
é‘b:uqnmngehuc sGuartt” enfihet scévega.t” mieartd asdbyen(ibprt adderatiel ¢nditions of the -

h
AEie) Bn hr S B eahh R R0, PrchFlS s aER e, penrepg gotuene, aceto-
miftrils, Oemxﬂagidmﬁhrasﬂﬁm dmaﬂ;dformaﬂudlm ehlbidéerm,anethplemediloride or di-

Yo R R PR RS AT LR B ot o,

guhqthﬁial cet]mnloij ,prqs;;amulg isopapiadol, ieateltutmcd,odmb,anamymdm and the like.
%%ges!s tspelg{c%fi it %g:&&ngr&ﬁ'ynﬁe qglggr:z.:% usetslre{]% liz:‘tge r%a glg):ng bf the present invention

Ar(ibemrypolventybenzoyl ) benzoi c acid, cinnam c acid,
mandel i ¢ aci d, nethanesulfonlc aC|d thanesulfonlc

d | f
a6k bl ansdisul LoDk g’%l‘%‘éﬁ‘%sé*ﬁ]ééﬁﬁ%?ﬁ’%g ae%wamaceml

Zeiﬂm@plltlaﬂl érue is\WEn Aal¥¢a6:9 6 81-30:REC EhER2INA/ bl ddly nor dehetwise un-

u ad
e B 0 S iy el fos vetePBER TR e pharma-
gtutoahept oni ¢ add,” 3- phenyl propi oni ¢ add,
trlnethylacetlc add tertiary butylacetlc aC|d l auryl
COﬂIC"aCId

I f ur| c.a

iRyt tE R AR o S Gp Behflin grpparing 2 pharma-
nemm}l abm]_:&mtidm thatds gdnerallir kmnpﬂlt(l&)nth dhet (S:hélongledlewtmjf the compo-
?igxoﬁ,grlbq 51%](5 rno OPO t%ﬁg‘?ci?%rft ?’Pé %elﬁlgrablgfégjac%@ygﬁ TQ %Ig)ilse undesuable,
bdinchilesd katkienthatl hidepiable, foovet@inast useion litinao @haﬁﬁaaeﬁacal use.
o] nat es h an ani c ,Joase. or n
O Bl oo e 3 RSB PRi 2 ms imcces
botheideand etk fiean et faiteme, N-net hyl - gl ucani ne, and
the like. Acceptable inorganic bases include alum num

roxid hydr oxi de assi um h'dr xi de, ..
LR Rt LR L IR ot ey 1 B eemtcally
Sdt@pﬂaﬁle lad Hﬂiﬂﬂ@b&bﬂ@ﬁb& Easﬁreé ph&;fre{ce]mgﬁ:al qetivity of the parent compound |
g) armceut i ci\ cliey acceptabl e salt includes the
uch salfs, €.g., inclu
(1) acid addition salts, formed with inorganic acids such as hydrochlonc acid, hydro-
bromic acid, sulfuric acid, nitric acid, phosphonc acid, and the like; or formed with organic
acids such as acetic acid, propionic acid, hexanoic acid, cydopentanépropionic acid,
glycolic acid, pyravic 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—hydmxy—ethanesulfonic acid, benzenesulfonic acid, 2-napthalene-



solvent addition fornms or crystal fornms thereof,
particul arly solvates or polynorphs. Sol- vates
contain either stoichionetric or non-stoichionetric

w%‘%%%sz@f a solvent, and are often formed ﬂﬁéﬁﬁ@hﬂ&uﬂ

10

15

rocess of crystallization. Hydrates are for
the solvent 15 is water, or, al-ddhol ates are forned
when the solvent is alcohol. Polynorphs include the

divtfpricagid, &myethdbicpdek?. g ct-Ramg sxyik atidegluarteptonic adid,
j 1] f a - | v -
o SISO eI o i,

Yyt ITferent’ X-ray I en patterns,

i Segomi earid ghtami ackehydrognaplohotcscidl erlisilioacid atedriessd, muconic
ol ashape. optical and electrical properties,
st%‘%%ﬁllity, and solubility. Various factors such as _
t B salts dorysadablanzatacidic srotongntsent at the phrent compound either is replaced

' ' d . 1 t
Lot P Sy b TR, B Bl Ry Soms o co-

- efrflipetes vat asegdaticbst.nAenpobleassasic bistentindp etducetind di-

t e subj.ect .that . achi eve the.intended.purpose of ; ,
R kBl R, bRl AR B AR R Gpg Beie
Jlaceghtallt frengamebasss ihtledt sleatimenthydfoxides odijinet hyidroxiée @otassium

reat nent . For .exa e,.A" f macol ogi cal
g’ftyfhzc%? E%%ﬁ%mt%ﬁ)g REwer gt E‘g‘:ﬁfm‘jﬁi EH%}E‘S ﬁg‘?‘ eventi on,
alleviation, or reduc 25 tion of a disease state
dsghouldbeghdsrdtbodothing refanérlcanoaphamacentically yedep@able salt includes the
] at or. —asthm in a subject Jn . need of .such :
SRS G0 PR Mol ebEilasl SriRe poivobhs. Sol-
celep ghmtain edhéetbdicomesiddraiont dieichiobietdd amomuttt of HeolddRt, and are

TR RO A M B DL e

adhmitar, st plavhdateofre frmdeR wieaehd sulvensididodbhrBolyorphs include the

"

TR TS T —

- 20

Egbfmr:i"phs hnlumﬂ;ahezﬁ ﬂiﬁeredti}midyeﬂﬁf&aﬁﬁompgﬁdftﬁﬂhﬂfaﬁ% siedfa, melting
mual, a.c SS: uma ,« non-.nu n | S SucC as. ... :
PR SROAT DT ReDERGH H8S TG Be oBErhes AGpility; and

aslitbititys diblus éat@abdchas Haeeeallishvebo@ag ke of Wykallization, and
donestic anj mals such as rab %%%Hg%g@ and cats: S
FREGE LT BPY2WRT AT SEUND: 5864 58 OEBRBIS4/ 004221

-13 including rodents, such as rats, mce, and gui nea

- [lgsiaesldgitdl efftdt k. usEXBerpines cofphges e&f@ﬁ’g&ﬁtﬁﬁe@ ¢l theSubject that

g%% V%ﬁﬁ‘f not i gu]é,%gﬁé‘faﬁkﬂé{}gg’r Inggtgé éf?ge%ae%b H}Sﬁéﬂe 2 ﬁarﬁiacolm

- §itileffagetitine 8d tyeath@ @b wehjaTRE Aked SRS tranRAB URST eRimple, 2

25

- 30

conpound .t hat , adnmini- 5 stered to a subj ect
P el ey Sty estles Ty i ey aisions s gecor reduc.

goigbf 4 Hi@aa{sﬁﬁﬁlﬁe abREiatel Qvittha56 38 RarBinAti6n, ukBRry tract disease state, or
eutl.ca '

- "thera |l ffective anmount” wi'|l "vary dependi ng
PR & ST Hfeed gf hcy eeatagnts (B é’rs%rlﬁé ef‘%@ﬁ%@%": 3 plaarma-

| GRYEE ffe®indahethdi B8a8elibe ot 8 IPLR.pAASs %Ek%cfa@écﬁki@ﬁlerapeuﬁc |

]gea?th of .t he subject, the route and form of

- Besihinst fubiectnvingredisqasryirie Fealgbledpdheadmaingtysgon of an IP receptor

B UG R)r, PpayeduliriaRAP YeRpdE hfakOier . and other factors.

“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 apimals



10 "Treating" or "treatnent" of a disease state

i ncludes: (1) preventing the di sease state, i.e.,
causing the clinical synptons of the disease st ate not
to develop in a subject that may be exposed t

WOHHISHdsed to the disease state, but does GtT’E;}’é?WOMZH

experience or display synptomsidf the disease state,
(2) inhibiting the disease state, i.e., arresting the
debelinpoeattsohich iverat) ﬁ&asmdsgl'amﬂ s, itdthelife.cRiamided of non-

farin ngmtcgu%bé“g el 1eV%, ﬁ%ﬂ%ﬁ?s agéﬁlzs'l% Oﬁ[%sﬁér%%oes not denote a

gartienlscagtatser or | ts clinical synptons. Disease state"

“neans any di sease, disorder, condition, synptom or
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LGRSy B3R358 RS, SR308ALS Ml e admin
Eteured-to 2 @uhi; adtfiyt"treating & {i3pdse sBtepfs stiffeient td\éffeyt shdafzteatment for the

R LG PRSTRb FRER P35, LR s mponn

 sutbdibdasaatste beingreited, thaseveﬁfy\tatth@dns ﬁwse:{tgi ﬂu&gﬁ dadeéative

finary Stor or VO ons..of 1he .urinar
BB PlsAE B TPus S ot B PR oA SRR PR o e attending
outiceiorobetinug prafitontt el othesfatior<i ency, and pel vic
hyper sensi ti vi ty 25 "Qutlet insufficiency” includes,

_ . NO% th bility,
ity PE e Pt R o i xed
(I ponvkntenibe diskdse sﬁtwmaahﬂngmmﬂm syeiepltdryis ofthie Hﬁsise dtate not

R BUR S ISP IHBRPEE sl 55 OBHELI OB g s, bt dcs

- Iopyer éxpefiyte OBRisH isymﬁlﬁbh:rsﬁ tlﬁddwditd.ﬁtﬂe,dl sease,

- e e ettt ey troe ol TRy QPR ShiBe Lsdhse fue o
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dlinfdal gudptymisyori ni tiating urination, and the like), and
ri.tative ur gency, ubi c pain, and the like
(iS55 St i SO AP reoT 0 e eaes S of the

_dibaaski@sie oﬁftsc]ﬁﬁ(ta[w@ﬁyper activity" includes, but is

not limted to, the changes synptonmatically

ni fested as- urgenc reqguency.,. reduced bl adder
TRt P TR e WS CaBLtiony pram] qraadict e

changes urodynam caIIy mani.f ested as changes in:
‘hsdetestate a@aelaﬁeﬂwch the @ﬁ;ﬂiﬂytﬁanﬁ o hirisdrp belct digesdealpdte” or "uro-

B8 SARL RS S DL S SREBLLE 21 M

- dbeigdssothehyivers eddiex ldﬁsf(]ﬂ&itfrﬂ@ejﬂ:lﬂrﬁﬂ&m &hoothi usdle or its in-

condi ti ons such.as.outl et obstruc out:| et
RGP TS AL on BIRYSH BRI g, STBRPPRS ofthe urinary tract

: zhdha@@ldail@ow@rad detr@0ash: R&&tﬁ&y}j olfetsodbtri@tiinbutlldtiysufficiency, and
p

and the like. "Pelvic ersensitivity" includes, but

Re"l‘h}@fpeﬁeﬂﬁﬂf@a’ to, pelvic pain, interstitial (cell)
cysti- tis, prostadynia, prostatis, vulvadynia,

"@Iuﬂtahhsdﬂi&en@f' afeludied, Bireds rBUntifed 1, i erhrd] thyp&Eashiny, Antrinsic

-sphmctenc deficiency, or mixed mcontmence Itis usuaﬂy symptomatically manifested as

stress incontinence.

"Ou’glet obstruction" includes, but is not limited to, benign prostatic hypertrophy (BPH),

urethral stricture disease, tumors, and the like. Itis usually symptomatically manifested as
obstructive (low flow rates, difficulty in initiating urination, and the Iike), and irritative

- {urgency, suprapubic pain, and the like).



10 matically manifested as pain, inflammtion or

di sconfort referred to the pelvic region, and usually
i ncl udes synptons of overactive bl adder. "Pain" neans
the nore or less localized sensation of disconfort

WOR0R499%4S  or agony, result- ing fromthe sti RGEAEPHA/004221
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of specialized nerve endings.-IBhere are many types of
pain, in- cluding, but not limted to, |ightning
Mavarsctivp bldtlafropdetrasor dippetitigiybaichsles, batiismopHinited 14 the changes

B P bRy i Pt SR Ra oot i dacontinence
h}bilsm%te ,:agﬂg mgdt'he ah%@rﬂﬂod?ﬂ}]rly!;galgghan@%eﬁl a@ ﬁ};;a}n@gsfiﬁ.bladder capa-
o munon el peviti® PRl Spieinmgs Bhe sbtpriy and the

Bike; pad the spapensedalbymanifesedtindetusd by teflexia (neurogenic bladder),

PR D ch & i REE e Pt Dl dob sy Rafensisvie, orn

phenges casdit@ls sudsasR i iasaFilion ¥nd Seilies in the

peri pheral nervous-  system ' Exanpl es of neuropathic

e et BBl s AP BB aflsitl () -

i}, lppshyaiyaia, pioaled, valvpdints, uenhrigp oediid4dda, rndaheilte & is sympto-

iy LR o e 0L SEHLE U 05, CATRONA i, en

inellpieludesdynatemnof ovetadiivesladder. agoni st, ant agoni st
and the like, as defined herein. "Agonist" neans a

o s B e P R e T B A gy sl
B FEoIe theilRldtlon of EpdcRidt i veéSddengs. ARtr@Qedinshy typeedtpain, in-

g ot Bt BSEBERRRAS ORI SROe s acete pain,

ﬁaﬂeﬂ@mt@rytzpla% ﬁ%tgrggﬂhﬁfgé?ﬁm eérgglgﬁ ?@Z@m %_)ﬁnpﬁelﬁﬂgi@pﬁ@lﬁ‘opathy, and
ite. , . =i _

Blee Sarmls Hisireind i e e Pt fioRp B B SEgis Company,
Piakadiphia, PWY. ONRIFOE]) of tiRafBednt SF piifl is lo8dikdeh&€degree of severity of pain
conmput.eri zed system for the generation of |IUPAC -

| RySEEdaYiadrsiReerietr e, Chenical structures shown

herein were prepared using ISIS(r) version 2.2. Any .
‘OpeRopavidt PRIGY meha\Whe Piin desBiRFom MiddiRasiNdiaurtaxygaadl/ e path-
the structures _herein indicat?s.the presence of a
Hoard Ghrmeeses T saPROERBRH I i¢inmsdp fhe RFBReal netvous system.
FAiniA& Ui AedophBifipat RERUE, but Brea@IDiondSo Stefind Sr bdtehanical

-conmpounds,of fornula |,,i.s .in tautoneric equilibrium:
_%Pﬁ??ﬁeﬂé e Sbmeani) Fldieianineiegris 6ot fpmgnigRen, and the
- like . ' . o

“Modulator” means a molecule such as a compound that interacts with a target. The
interactions incliade, but are not limited to, agonist, antagonist, and the ]jke,_as defined
herein. ' ' ' :

“Agonist” means a molecule such as a compound, a drug, an enzyine 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,ora

bormone, that diminishes.or prevents the action of another molecile or receptor site.



NH\ -NH3 H H 10 For convenience, all the conpounds of
formula | are shown as having the imdazoliu-2-yl-

am no structure, but it is to be understood that
conmpounds of both tautoneric, fornms are intended to

W01 t he scope of the invention. The i n/EREFRi{04/004221
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provi des conpounds of the formiba I: RZ R-A--(: NH
(1) 15 wherein: R is aryl or heteroaryl; RZ is

i Eﬁ&ﬁnshe@bhﬁéhdaﬁw@%n,m fal g@ ]lfdéhoﬁ s m@é@&?muwf\roké@ a Beilstein
-NRa (CRoR% or -NRa-C(O) - EZEW nisfrom -

ﬂtlﬁe*ute zompptaRediyser fop glmenpr@@fg@ AEEMRAS SYséenhWrn@gmclature

QB p D abG TRER S Piamtied SESRIE, Fe§ion 7 Anyopen
G@I&h@t shgwanadl daytlonBiteigyn 0RbLg O*Bﬁl Q:[ &e@&u@t@?és&efﬁu ﬁ:ﬂicates the

-aIk such alkyl is preferably | ower alkyl,
iPT eﬂ%g36§¥¥%§ and nore preferably Cl-Cdal kyl. WO

2004/ 096213 PCT/ EP2004/ 004221 -16 Byway of exanpl e, '
amds Rell-kedwi intht adt] B8 imidagola- 2lylﬂmnb%fr@£;g&[ YompbuodBylah as the

tiona sub tituted by one r . thre
ehmeprs %&y\f&rﬂa%ﬁ ﬁéﬂaﬁww¥*§§ﬂ@kt>aamf mehn -2-ylidenearnino.
fd&enyl, al k- oxy, optionally substituted aryl, ‘

optional ly substituted aryloxy, aral cyloxy, halogen,

-hal o- - al kyl, hal oal koxy, hydroxy, jhydroxyal kyl,

aIkyIsuI&PnyI alkoxyalkyloxy, ‘hy ﬁoxyallcyloxy, 5
nitro dr oxy, Gy clodl Ry&’ cloalkyloxy,
cycl oal kyl altko am no, aIkyI amino - al kyl am no,

nethylenedlqu, et hyl enedi oxy, o |onaIIy substi tut ed

-heterocyclyl, optionally substituted heterocyclyloxy,

optional ly substltuted het er ocycl yl sul f onyl ,
0ot EqRadibicesalDEE combbheds JTES@REE Y edeyshalvl vk Bawmg the umdazo]m -2-y1-

SR S it L‘a%ﬂwg{}rt i Brbsyimpndior b tastomeri forms are

{MtesRaAkabowaRbhOodE of Re ithPenpioany! optionally

. substitu 10 ted wit aIkyI alkoxy, al kenyl ,

tionally sub tituted i.onal |y substltuted -
ﬁgfgﬁﬁpﬁ%&@$W1 bFPHﬁHFFg gg%g???@@ &d het erocyclyl, -
hal oal kyl, allcoxy, nitro, cyano, or halogen. In -
Certain_enbodinents R is phenyl optionally

substituted by ope..j thq@eéfubstitu-
o | | |
B |
H ()
wherein:
R' is aryl or heteroaryl;
R? is hydrogen, alkyl, alkkoxy, haloa]kyl or halogen,

‘A is-C(O)-NR* (CR°R%),- or -NR*-C(0)- (CRPR®) s

nis from 1 to &; : :
RLR%and R° cach mdependenﬂy is hydrogen or alkyl;
ora pharmaceutically acceptable salt, solvate or prodrug thereof.

Where R?is alkyl, or confains an a]kyl moiety, and where R' contains an alkyl m01ety, such

alkyl is preferably Iower alkyl, i.e. C~Calkyl, and more preferably Cl-C4aﬂ<yl




‘WQﬂ”Q8%§51lcyloxy, hydr oxyal kyl oxy, nitro, cya

10

ents i ndependently selected from al kyl, al kenyl,
al koxy, optionally substituted aryl, optionally
substituted aryl oxy, aral kyl oxy, hal ogen, hal oal kyl,
hal oal koxy, hydr oxy, 15 hydroxyal kyl, allcyl Sﬁgrl’r}tEPz%lﬂoomzl
hydroxy, cycloal kyl, cycl oalkid-oxy, cycloal kyl al koxy,
am no, allcylam no, di al kyl am no, methyl ene- di oxy,
By wyy efledmpkqg gmd) pot mfﬂmhltagaosulﬂmstaryﬂ ot beehat® Rbmyly: by bptionally sub-.

&Pfg{gata ?J l |n¥ er ogt e?iﬂlgg ony {lf %éﬁeg%t nAR afkeny, alk-

wbepﬁ@mﬂ]gdubmtmabmyh Iophen@l]zlsyb@wlrtyl;ed lagﬂcr;qm]lglkylox%, halogen, halo-
SR AN =fa®$¥"§%ﬁ phokEpEh Froyalloloxy,
mﬁwgyeﬂﬂizﬂhﬁﬂr&g; l:fddlall@‘l lﬁfb@l Aoy chﬁgﬁﬁl@kamaﬂﬂamo, di-
PO P iR LB SRR s SeayRopptionally

m&med)hﬂtemyﬁdmwl optionalte sdbaumeemﬁ&basemﬁlfﬁhyl | ptionally substi-

bisfhlsrBo TheDé‘%oanéﬁﬁﬁ‘%ﬂa% RSy sulfamor, i
ﬂkﬁﬁﬂﬁhﬁﬁry bﬂiﬁfbﬁﬁamﬁxcb Uh yppdie Bbodimehts RO phéﬁ}’p@ﬂmﬂau}r substitu-

t&g Cm UL o tog gq?gyﬁﬁéﬁypé %ﬁ%}g’r é)pﬁorﬁilg sabstituted hetero—' |

-@?Eﬂpﬂdndm?ls@&sﬁm@ Btbic BalS:lB8 tallltay 6dtro) d¥as; bt BhlBgen.

enbodl ments R is 4-cyc oaI kyl oxyphenyL The conpound :
cl 6a oxy- .phenyl be 4-cycl o tyl oxyphenyl .
B Rr S LET BoReR PG oL Qi Y SR S briB e substitu-

éﬁ'ts itlﬂeﬁlerﬁl)éﬁﬂpﬁld@éﬁﬂdﬁ@ &kﬁhﬁl&&{ onally substituted aryl,

" c%éfﬂ'né%za@% L I X AR

15

ek liylsaikoiih alkoyalisedy, Rdrnfuloitat) Q645 taskb aMkoxy,

.l . &qﬁ%}% QXFE? a&vﬁt ai n g@% a&nﬁgtagump &hﬁ@%‘w yligkymiggy methylene-

eﬁedlmtﬁro@twﬁﬂmﬁmate@haewcydy1 optlonally substltuted hetero-

Qf‘k I%gcy, di hy 0X |Or op :ngy) pf}gg%%%ﬁphopﬁl}féggqt fruind heterocyclyl-
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a@@&@ﬂ ol suBsﬁuﬁedj]h@.ér'é ARLIEARGRWkyl&lERofiS dialkylsulfamoyl or
(N N-di et hﬂ am no) - phenilllzﬂPl In certain errbogll rrea]kg' wor
PEfOEY?’F&FB’phenyI such as 4-fluorophenyl, , ' '

4-chl orophen) 4 or 4- bromophenyl. In certain
'zera‘@@sih@ﬂmuﬁbnm R! REtdlengh héhfuﬂ&u HlkoRehhén nﬂi?%@)él-methoxy-
0, 4- bi phenyl

ti onal |y substitut ed
er Ibqnﬁiﬁéwppom b HORRIAP BTTPRENH &- UtOXyphenyl or 4-iso-
bqlto)f@ gw-4 bi phenyl, 4'- chl oro-4-bi phenyl or ' A
4- bi-phenyl . In certai n enbodi ments Rl is

4-
In cg%gg %]F:)ﬂ %glments R'is 4- a]kylphenyl The 4-alkyl phenyl may be 4—methy1pheny1 4-

'ethyiphenyl 4—propylpheny1 4~1sopropylphenyl 4-butylphenyl or 4—1sobutylphenyl

In certain. emboéhments R'is aryloxyphenyl such as 4—phenoxyphenyl or 4- phenoxyphen)d

" wherein the phenoxy moiety is opﬁonaﬂy substltuted

In certain embodiments R! is 4-cycloalkyloxyphenyl. The compound 4-cycloalkyloxy-
phenyl may be 4—cyclopenty10xyphehyl or 4-cycloheptyloxyphenyl.

In certain embodlments R'is4- cydoa]kylalkoxyphenyl such as cyclopropylmethoxy-

. Phenyl.



In certain enbodinents R is 4-allcenyl phenyl such as
4-vinyl - phenyl In certain enbodinents R is -

4- cycl oal kyl phenyl, such as 4-cycl ohexyl phenyL 15 In
certain enbodinents R is optionally substituted

WORBERS A3 0xyphenyl . I n certain enbodi ments Ri HCI/EP2004/004221

4-di al | cyl sul fanoyl phenyl suchias
4- di et hyl sul f anoyl phenyl or
In dirtant byibsditreaty®) iphelykyalkyldaypheryt, aich anbdinedntgedRfioxy)-
h %,alkylsulfanoylphenyl such as
%%ylsulfannylphenyl In certain enbodinents R is
4- het eroaryl phenyl wherein the heteroaryl noiety is

aaqotaram e@Boditdeyts R st dﬂoﬂ}thlky‘l’df@pherbét Bhoahydpedyloxyphenyl

B RSP Pl vt s e Myt or -(o-tvr-

smbgﬂwﬁnﬁ@ﬂmﬂhipﬁﬁ@hyy)phﬁw$pe0|f|c enbo- dinents, the
4- het eroaryl phenyl maybe optionally substituted ‘

gﬁ {%taﬂie % h@{(%, o %i{g 4} Iaﬁﬁgﬁ%}f@nﬂ such as 4-(N,N-diethylamino)-phenyl.

4- pyrazol - 1-yl - phenyl, 4-thiophen-3-yl-phenyl, .
In gyraimérdboridents R Inﬁd?hblophenyl such as 4-fluorophenyl, 4 ~chlorophenyl or 4-

| gr o- t hi ophen-3-71)-phenyl. 25 In certain
ﬁﬁ%%ﬂﬁ%e ts R is 4- heterocyclylphenyl wherein the

het er ocyclyl nnlety is optionally substituted. The

B destainy oxlyaijinpite Ry is aptipnblly subsypinteidi 4aipbérgmhy The optionally substituted

10

15

%‘%r%m ﬁ%ﬁ%b64 i “8r°o§%ybt PhSo pﬁl Fh"x{/’i‘*p i DIYI n%eth&[r%él 1?1€heny1 4=
shitrst-4-bijtheulyl pir griplzdngly | phenyl optlonally '
substituted plperldlnylphenyl In SpeCIfIC enbodi nment s '

SRR R (s BT 15 henyl raybe

4- mor phol i n- 4-yl - phenyl ,  4- (4-car boxy ethyl ester,
i asetpmrdrebadigpryts BE grﬂyzfl],(enylphenyl such as 4-vinyl-phenyl.
4- (4- et hanesul fonyl - plpera2|n 1- yI) phenyl , 4-( 4- propan

I azi
i %ﬂﬁﬁ#etﬂﬁdab‘ﬂkmnesﬁf? i pg% n‘?ﬁ ﬁ%%l s Shgheslphenyl
4- (4- et hyl - pi perazin-1-yl)
I qerraimambodiynends Rzisppriopaly- sph@wted 4 benzylomhenﬂ
4- (4 nmet hoxypi peridin-1-yl1, 4-(8-aza 5

C l S 5 -J O eI
ﬁlm fttﬁ?%delﬁ_ﬁ}gé?gﬁﬁé Inn) mmﬂ gga;in@ﬁfe&@mueh s ¥ ﬁﬁﬁﬁaﬂfm ylphenyl
0N

%ﬂrﬁilmt%bﬂ

4- hydro)cy- plperldlne 1 yI phenyl

B8l ehfHoRirhents RhE VAL a0 Ak 1@&&19&'4% ulBimdyiphenyl.
4- heteroci%ly?oxypheﬁ%?ymherelﬁétﬁé heterocygc,1§ Pipheny
noi ety i ptional |y substituted. The

| In_cpdpip n;,qraés& pH érfateTreryindenyl Wherem the heteroaryl moiety is option~

20

25

aﬂl?%ﬁ&'ﬁ%&&%@@ﬁét@?@é&hﬁﬁéﬂyl maf b8 retgf %ﬁbhmﬁ%%ﬂ&éﬁl fhzolyl

plperldln oXY- phe Ins I C enbodi nents t
optippally f%%}/?é Pt[ﬁa ubstituted thiophenyl. In speaﬁc embo-

(piperidin-4-y

PMYL ety parazel

2 cﬁm@ﬁ@tﬁl@?am{e@@%ﬂ Hex?fl }ﬂag@é)o PBEAY substituted 4- (4-moethyl-pyrazol-1-yl)-

YH =Bheay fc RYh?’éfﬁlﬂ"YbPhenYI 4-thiophen-3-yi- PhenYl

- ApknCRL DOl foPULcrfb ShichhBES L Pyl

oxy) - phén In certain
het.erocycl yl al kyl oxypheny| ~wherei n the heteroc clyl

%@m eyBodimangil i ¢-hetasaeickinheayl whegein the heterocyclyl motety is

- opribRARIABN L H ATh X MY PEMPhe AR A el BBYAIBhenyl, thiomorpho-

- linylphenyl, 1,1-dioxythiémorpholinylphenyl, optionally substituted piperazinylphenyl or .-

optionally substituted piperidinylphenyl. In specific embodiments the 4-heterocyclyl-



15 pyranyl nmet hoxyphenyl or optionally

substi t ut edpi peri di nyl met hyl oxyphenyl . In specific
enbodi ments the 4-heterocycl yl al kyl oxyphenyl naybe
4- %tetrahydropyran 2-yl met hoxy) - phenyl,

WOROPHIBEE di n- 4- ybuet hoxy) - phenyl , 4-(1- [et hy|PCT/EP2004/004221

car banoyl | - pi peridin-4-yl - net h&)xy) phenyl ,
4- ( 1- met hanesul f onyl - pi peri di n- 4- yInEthoxy) phenyl ,
9}1»{131;4 mybewhﬁkpholﬁ hyl-phenyl 4-(4-carboxy ethyl ester, piperazin-1-yl}-phenyl,

e ReRS fng BaraimnL Do S e -sulfonvlypiperezin-1-71)-

$hudyl, eﬁ»twhreﬂialaemﬂtanﬁ ];ﬁpé&hﬂﬁt]hﬂ)(—yhe@ﬁe@ﬂ-mdﬂﬂﬂw drazim1-yl)-

PR Ry iy, Dy P4 Bie PPl -y B St

Ihigo]f 4-5@@&:96’ ?Béf@ieﬁﬂfl%f;@?&frpm@’ﬂﬁhem bethyl-piperidin-1-yl-phenyl, 4-

PFBH O P77 4 PR ine- -y pheny or & piperidin-1-yipheny.

"1 1- dloxythlonnrphollnylsulfonylphenyl optionally

subatain eabeldipiep Tl Mlb&mo?d ok kpitenyl wikireiarhé hetadokytlyl mmety is -
on

B e e e S

10

5136‘15’@0:{511 cultipiied piibeﬂdlﬁui HoRy-pheph EIn/J;pec1ﬁc embodiments the 4-

het%mcggylpmgh eté%’[ eg"iig:% %@W%#pq -p’henyl 4-(piperidin-4-yloxy)- :

ﬂhé!ﬁ’l @@lhéthylpplp@rﬁdjﬂlﬁléx@%ﬁeﬁﬂﬁr)é ~(henibxyldtaethel dsﬁt-@lp eridin-4-

--‘g g |nen{s Als -C(O-NRa-(CRbR )a . In specific
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Wagls nis 1. In speci fic enbodi nents Rb and R
are hydrogen. 30 In certain enbodinents Ais

- h{\",%’itaﬁ( EhbGRRR)RE is 4%@&5@@61}4&]1@1 Miyh‘ﬁhh‘émrthe Eet&rc)cyclyl

@Q&‘TYY eCI B %‘Héﬁg?@u%—n@ﬂ %@fﬁo@%gfiﬁj%ﬁ%yp may%e getrahyd:ou

é&ﬁtﬂté@@ﬂn@ﬁﬂﬁﬁdﬂi}floxyphenﬂ In specific

@%E g«hﬁ@?ﬁ@ 3; e{tq?gcvc%ﬁ% Tohgmr Roay B A IRt R nethory)-

rﬁhnﬁ%lﬁﬁihbﬁﬂaﬁ)ﬂle)ﬁyﬁ ghgt Deﬂiﬂ %ibﬁhldﬁ] Biperidin-4-yl-

 phasein
'f %e%a?c?%aﬁwiﬁb A R OB HRf it MR RIS 1-carborylate

l - - r
ﬁ | (rigéub%%fhﬁ)églb &yl a @Qﬁ&@xg ?@@Mﬂxﬁ ﬁf—ﬁidfl&?}éﬁy) phenyl o

"PEPeR'élUr @é)nl? eéiY yI or cycl oai kyI and

In _cer_tam embodiments R'is 4-heterocyclylsulfonylphenyl wherein the -hetgro'cyciyl_ moiety

is optionally substituted. The 4- he‘téfocyclylsu]fonyiphényl may be morpholinylsulfonyl—
phenyl, thlomorpholmylsulfonylphenyl 1,1-dioxythiomorpholinylsulfonylphenyl,

optionally substituted piperazinylsulfonylphenyl or optionally substituted p1per1dmy13u1f~ .

onylphenyl. In specific embodiments the 4.—heterocyclylsulfonylphenyl may be 4-

' ,(morphblm-lé-sulfonyl)—phenyl, 4-(4-methyl-piperazine-1-sulfonyl) -phenyl, 4-(piperidin-
.1~sulfonﬂ)‘-pheny1 or 4—(4—methy1-piperidin—1-sulfonyl)-phenyl.

In certain embodnnents Ais -C(O)-NRa (CRPR%),-. In speaﬁc embodiments n is 1.In

_ speaﬁc embodiments R and R® are hydrogen..

' In certain embodiments A is -NR*-C(O) ~(CR°R®);-. II; specific embodiments n is 1. In

specific embodiments R® is hydrogen, and R® and R each independently is hydrogen or |

alkyl.

o~

.
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~al koxy- al kyl oxy, ngro % on
hydr oxy, cycl oal kyI @ cylip

- &ichs

Rb and R each independently is hydrogen or alkyl; or
a pharmaceutically acceptable salt, solvate or  prodrug

“thereof. In enbodiments of the invention wherein R3 or

R4, or both are al koxy carbonyl, R3 and R4

e
‘W%QWB%?G%?bonyl 15 In enbodi nents of the invdﬁﬁﬁ%?m“mmﬂzl

wherein R is optionally substiiputed phenyl, the com
pounds of the invention fall nore specifically within

‘ tIheefmnr&dE@dlm&nts 8¢ tRbirRentR, tite A3myfdRENPrRa bhledbbilikheXs of the

. P is fromO to 4; 20 RRis alkyl, alkenyl,
ﬁ@ optionally substltuted aryl, optionally
substltuted aryl oxy, ar- al kyl oxy, halogen, hal oal kyl ,
hal oal koxy, hydroxy, hydroxyal kyl, al kyl sul fonyl,
~nitro, cyano,
\ cycl o-
al kyl al koxy, am no, kyl am no,
met hyl enedi oxy, ethylenedloxy optional ly substituted
het erocycl yl, optionally subsR?tutEd het er ocycl yl oxy, (11)
optionally WD 2004/ 096213 PCT/ EP20041004221 -20 -
substltuted het er ocycl yl sul fonyl, optionally '
§ilisseing ut ed heterocyclylalkyloxy, option- ally

b , |
Nar ﬁsu%ﬁ%ﬁg@r for SR Xibu i belyda ARV
MGWndbﬂiﬂlsoﬂYsh gehalogétky| or cycl oal kyl ;

RN e PRy B Bro e WEICHFAAG ©°1° Uhere

' dny iofC(RY; NI CRIB Janet NRaG(@)aﬂGgDP)ef contain an al kyl
nnl | kyl is preferably |ower alkyl, i.e.
o BhfedieRg

and nore preferably d-C4al kyl. In other

.enb@ﬂmﬂah&q&ﬂh@béubg@ bepdunds nmaybe of the fornul a

N B8R B B dped BEPid hydr e oy oy

ora pharmaceutlca]ly acceptable salf, solvate or prodrug thereof.

In embochments of the invention wherein R? or R%, or both are alkoxy carbonyi R3 and R*
may be ethoxycarbonyl

In embodiments of the invention wherein R' is optionally substituted phenyl, the com-
pounds of the invention fall more specifically within the formula ITI:

(T

wherein: .
p isfromOto4;

R is a]kyl atkenyl, alkoxy, optlonaily substituted aryl optionally subs‘atuted aryloxy, ar-
alkyloxy, halogen, haloalkyl, haloalkoxy, hydroxy, hydroxya]kyl alkylsulfonyl, alkoxy-
alkyloxy, hydroxyalkyloxy, nitro, cyano, hydroxy, cycloalkyl, cycloalkyloxy, cyclo-
allkylalkoxy, amino, alkylamino, dialkylamino, methylenedioxy, ethylenedioxy, -
opticiriaﬂy substituted heterocyclyl, optionally substituted heterocyd}doiy,_ optionally



NN10 HH (IV) whereinn, p, R, R4, Ra, Ro and R

are as defined above. In certain enbodi nents, the

conmpounds of the invention naybe of the formula V. O
Ji~ RRHH(V) { wherein R4 and Ra are as

(a 4 NI,
WO MWEd3above. 15 In certain enbodi ments of R&IAER2EMHPI4221

© 10

15

20

Ra may be hydrogen, al kyl or cyglopropyl. In certain
enbodiments of fornmula V, R4 may be al kyl, al kenyl,

al keulystitopd haﬁﬂ:lcj@ylﬁﬂfﬂﬁﬁ optiattatig srdfs}ufutecbl@étéx@ﬁjaﬂﬁalkyloxy, option-

ne St Sttel B il Bl o o

alk@ﬁuﬁdkyloxy, hydr oxyal kyl oxy, nitro, cyano

B gl s ha i b e CVﬂ%rﬁ%iP@%@Lé%%f% PV ina

et hil Qi@ﬁ& optional |y substituted heterocyclyl,

opti.qpa Iy iituted het ycIonx optionally
2apdi pen didle %bezfsl s PR, PibOPBRal 1y
substi t ut ed V\D 20041096213 PCT/ EP20041004221 -21 = .
ndtiees OBy AR, BY QKRS ar@ Bﬂdyp(ﬂ’aiohﬁuﬁ hhbﬁ]lkyltrﬁél@t} such alkyl is preferably'

BSRey P Vol i iy gy Crtdktdon e

mhereln R4 is al koxy, the al koxy maybe net hoxy,

Bi GibxYy emPEdIRRKY ithd Sibj ecPESTRENIAS BalyDeYf Bl OERBMTVXY. S

I n enbodi nents mhere{n R4 1s-al kyl, the aIkyI may be

met hyl ;. et hyl, prog i sopropyl, butyl “or isobutyl.

In~enbod|nents whe EIR IS fyloxy, R4 naybe

phenoxy. In evsodi'-nt; n_R4 i s cycl oal kyl oxy.

The conp N be gychNo- pentyl oxy

or. cydoh ent erein R4 is

cycloalkylal y, R4 may be“€yciprofjyl met hoxy. In

embodi-ments wherein R4 is aIIco al | cyl oxy, R4 maybe (IV)

2- met hoxyet hyl oxy. In enbodi ments whereinR4 is S
y l@x t hyl oxy,

xg}{%%ng%%?\_ Iégx%“pfr{%df@ﬁ@ 2LALBHIA QB YR

3- hydr oxy- 2--hydr oxynet hyl - ropyloxy
In certain embodiments, the compounds of the invention may be of the formula V:

K\
wherein R* and R® are as defined above.
In _cer_tain‘embodiments of folr.mula‘V, R® may be hydrogen, alkyl or cyclopropjd‘.

In certain embodiments of formula V, R* may be alkyl, alkenyl, alkoxy, optionally substi-
tuted aryl, optionally substituted aryloxy, aralkyloxy, halogen, haloalkyl, haloalkoxy,

7_hwhox%ImdnmqmﬂwLaﬂqkuﬂbnyLaﬁm&wﬂkﬂaqahﬁhoxwﬂkﬂokﬁIﬁtogqmno,

hydroxy, cjrcloa.llqu cycloa]kyloﬁcy, cycloalkylalkoxy, amino, alkylamino, dialkylamino,
, rneth}rlenedloxy, ethylenedioxy, optionally substituted heterocyclyl, optlonaﬂy substltuted
: —heterocyclyloxy, OpﬁonaH.Y substttuted heterocyclylsulfonyl OPthIl&HY substituted



In enbodi nents wherein R4-is dial kylami no R4 nmaybe
NN- di ethyl am no. 15 In enbodi nents wherein R4 is
halo R4 maybe fluoro, chloro or bromo. In enbodinents
ein R4 is optionally substituted phenyl, th
W%E)Q”*’B?ﬁ&i"’ly substituted ~phenyl may be 4-fi uorPG:TGWéH‘WOO“n
4- rret hoxyphenyl , 4- et hyl pheny?1 - 4- chl or ophenyl or
phenyl. In certain enbodi nents R4 maybe cyano. 20 In

él@wtwdybﬂwlwahymmbsalﬁzlsuhm@é halekenyl sulfsmoll, dbylsilfapayl, di-
i_ents R4 maybe cycl oal kyl, such as
gﬁgﬁﬁﬁexy{lo%”iﬁ? BEnS, . ! ;

HBOdI Trent s wherein R4 is optlonally
substituted aryl oxy, R4 maybe benzyl oxy. In 'certain

énbmdiodemdnss xﬁaerﬁiayﬂfés adkaglykiyk slidofpmey be suwttoxpsthoxy, propoxy, iso-

- qi L r..dimethyl - sulfarnoyl. 25 In ‘
gkﬁ%g¥h n%ggp [ﬁs R4 maybe al kyl sul fanoyl, such as
ethylsulfannyl WD 2004/ 096213 PCT/ EP2004/ 005221 - 22

5 [m emépdmamtsemﬁmduﬂ%m alyRahe dilanayrteansgthywttbylepropyhsopropyl, butyl
%?ESEQ noiety is optionally substi- toted, such
, optlonally substituted pyrazolyl, optlonally
substltuted gglﬂ1§|nyl or. optlonally substi t ut ed
tinrobhdiments Wikerspde i drpognBo tayda phend®. maybe
optionally substi- tuted methyl-pyrazol-I-yl,

| 2131/ c anB%lkn \ﬂge%v.rx e yd cgclgﬂ%cﬁégl . Ieﬁc‘gwgﬁﬂ%@ﬁ%&?ﬁl&y may be cyclo-

. @@ﬂ?@ﬁﬁOEmeﬁwp@kﬁ$ R4 is heterocycyl wherein the
- heterocyclyl noiety is optionally substituted, such

- 10 eﬂgécﬂﬁﬁhﬁwﬂm&g W&IPQE%MR(}QS%]&{' ey bg ﬁ}gl(%progﬁlmgthoxy.

1, 1- di oxyt hi onor pho opt 1
pera2|nyl or optlonall substif uted E erldlnyL In
pdimeatiyduram Rl & aﬁwwﬂ@ﬂ@@ ﬂéﬁb? mRgthoxyethyloxy.

carboxylate ester piperazin-1-yl,

& Qﬁ'ﬁ&ﬁﬂieﬁ%%erﬁhl@elﬁ 87dBxyalRloxy 11@4 may be 2-hydroxyethyloxy; 2,3- alhydp

propane- 2-sul onyI per azin- 1-
- AERERBYm oy znhaéqome —pwﬂﬁgﬂ’ pi per azi n-| -

yl, ethyl-plpera2|n | -yl, nmethoxypiperidin-1-yl,

' Br @@BodiRiehalhcahars Is%a\n%dmﬁixﬁq#aﬁyrhelﬁw -diethylamino.
met hyl - pi peridin-I-yl, pyrrolidin-I-

B ydr ox eri.dine;1- yI eridin In certain |

15 B s B Sthereia Rh it wvgﬁguvme?é?w qripgomo.”

- heterocyclyl noiety is optionally .substituted, such
BSer@pddigatshhesdb RE isto‘phﬁﬁally%tlbslﬁﬂt@di Pl Fﬂs(é r@ﬂy substttuted

pti pnal y substl r|d|nylo
gl?fé‘é’ %ﬁﬁl&erqfa ﬁnmﬁ‘g‘ﬁ heetr %rﬁ%‘? célgvophenyl or
Ildlnyloxy, 1- et hyl - pi peri di n-yl oxy or
1 carboxylate ethyl ester-piperidin-yloxy. In certain
ﬁgFOdlnE ts, R4 | hetgrocyclylalkyloxy wherein the
ﬁﬁs CCHPCr onal | y substituted, such
- as optlonally substltuted tetrahydropyranylnethoxy or

20 Tiehaiadnhbbdambst R ul9Ge pikpeyl) dichyd viefihyl oxy. In
- specific enbodiments R4 nay be tetra~
In certain embodiments R* may be cycl_oa]_kyl, such as cyclohexyl.
In embodiments wherein R*is opﬁonally substituted aryloxy, R* may be benzyloxf. .'

In certam embodiments R* may be dmlkyisulfamoyl such as diethylsulfamoyl or dJmethylu
sulfamoyl

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




20 hydropyran- 2-yl net hoxy,

pi peri di n-yl net hoxy, 1-[ et hyl

car banoyl ] - pi peri di n-yl net hoxy,

1- et hanesul f onyl - pi peri di n-yl met hoxy, 1-carboxylate

WOHIP62S 1 er - pi peri di n-yl net hoxy, 1- PCT/EP2004/004221

10 ps

@DE?HS% t&%é‘hﬁ/ P‘g@rqdammlvbﬁ&m@ﬁ sy

nmet hyl - pi peri di n-yl net hoxy onzz_
1- et hyl - pi peri di n-yl net hoxy. In certain enbodi nents

R&ﬂt&m@ﬁlﬁfcﬁ@éﬁﬂs R islﬂefzéiﬁétkzl wﬁ@aalme héterdhsll {Ray o dﬁhona]ly substi-
ituted, such as ogtlon%
stgfute pyrmudmyl or

@tioa bl Mib@ﬂhﬁm@[ﬂyh@ 1§ ma@eaﬁ@ Rinb8aRhdns, RA by He Wp@Hnally substi-
yt hi m)r phoI N optiopal |y . supstituted
tﬁf%é?%dzlv f]oﬂy-‘r msiEhy; iﬁﬂaéﬂlawly PEriBelr -k thigphen-3-yl, pyrimidin-

ot mrw_@m&y)l gﬁéﬂ}gﬂyj 1.In specific enbodiments R4 maybe

nDrphoI|n squonyI nethyl plpera2|ne | -sul fonyl,
peridin-1. su or ma eridin-I-sul fonyl .

Iﬁﬁﬂ&@ﬁ qwjdé%%fa geroqsfﬁla W é‘ﬁ‘t & Retgrosylddroigty 1S optionally
sﬁBﬁﬁ@&Hﬁs@B'a@ﬁi&ﬁh&fn mm&% holinyl, 1,1-dioxythi holinyl, optionall
I\E1 1~(é5dhyroll—l-|aﬁ| %Orﬁ’oyf gﬁ)}o) génrifgoxopony
SEPR or optionally substituted piperidinyl. ‘In specific cmbod.lments R*
s b%:ﬁbfphdm 1154;:13@5@@&%@5&3;%1%&@1{ A= (AhIREAHEN ?ﬁj&%&ﬁi &y,
mno) met yl i’ phenyl } - carbam._c aci d ethyl es

Ao bA) @@ﬁégs }ip1perazm 1-yl, methyl-piperazin-1-

'yi %ﬁ@&aﬂyﬁt -I&éﬁabmpgﬁe%ﬂhn@ yylsasear@)mm STy, piperazin-1-71,

fluoro-b enzam
IPQ?hF(lzPlB%F?lﬁy]dV]oPY]FFPthda)ideQOmﬁﬁF%Peﬂ -1 0z pineridin-1-y1

-4-fl uoro-benzam de; 4-chl oro- N

© Théertfn 5111@)'0 Eﬁﬁélﬂs Rt h@ie?&{f&ljyl'o%y YhaB @k hBtefRZWY] moiety is opt1ona}1y
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-benza

subtiftg xfllF]P-F’# ?ﬁ@&lﬁﬁ}’ suhstjiuged wEFRIERRRRIYeRT o pFiRenlyupstituted

e@i specible embodiments R* may be tetrahydr loxy, 1
php th dro-1Him dazgl - I)Ill %n? noa %eﬂgyraﬂYOXY Plpenqmyoxy,

1L %hs( zﬂlﬁﬁ%ﬁw@teﬁém %hﬁeaﬁmd@ster-mepdm YIOXY

(4, 5-di hydro- 1Hi m dazol - 2-yl ami no) -benzyl ] ‘
Iﬂéﬁfaﬁﬁ%ﬁaﬁbﬁﬂﬁ&‘tpﬂﬁ@ﬁéﬁr&kf i lkyloRf %@M&e heteroc%'cl moiety is

, 5-di hydr o- 1H—|n1dazol %Ianlno) benzyl carb
°BFW‘JJV thesegty ish gwmqqu pubsaresbieymidrapyrandeegtioxy or
Eﬁ&&ﬂl sﬂt@sututed 1per1d1n IOXY ecific embodj.mentsR may be tetra-

(4 5- di hydro- 1H-|md Z0 f?amno benzyl ] - 4-pyr :
 hgopTEnA. m%@m pippridRyimethoy, L 1ethylca oyl piperidin pimethoxy,

ﬂrﬂethé!néummqﬁpedaht 1§J 1%0@&%;@ s&&yb]beﬁa&fﬂymmoxy, 1-

t hyl - pyrazol -1~ enz

| methyl-pigeridimylne cqurh ﬁﬂaulamﬁncbnwl@mh@@y benzyl |

- 4- met hoxy- N- net hyl - benzam de;

'hﬂc&ﬁub@:ﬁ%@&l%ﬁéﬁ@@%et@f&?&lﬁéﬂ% ﬁra&h&mﬁtﬁéh&&o@y&ﬂ'}%&@fw

0-| H-i'm dazol - 2-yl am no) - benzam d

 optionally sulstiyied.curi-es etiva eypbelinglsultcnyb aptighally
sdbsﬁﬁtﬂﬁflﬁbh(}mgi’ﬂﬁ%gﬁo %aﬂ%ﬂgﬁ% é’ci ‘f @%%ﬁ%l@)‘é]ﬁ%yp%}?ﬂﬁ Y optionally

dirh
sub4tﬂmft¢<§ Pipeiegme ﬁh@nyﬂ) opoptinradp: substltuted piperidinylsulfonyl. In specific -
embodlments R ma,ybe morpholin-sulfonyl, methyl-pzperazme— ~sulfonyl, piperidin-1-

sulfonyl or methyl—plpendm 1-sulfonyl.

In certain embod1ments, the invention provides a compound selected from

' N-[4-(4,5-dihydro-1H-imidazol-2-yl-amino)-benzyl]-4-methoxy-benzamide;
' (4,5-dihydro~1H~imidazol—2—y1)—{4~[(&memoxy-benzoﬂanﬁno)-methyl]—phenyl}-

carbamic acid ethyl ester;



and

N-[4- (4, 5-di hydro-1 Him dazol - 2-yl am no) - benzyl ] - 4- pyr

i m di n-2-yl -benzanmi de_ 20 Representative conpounds in -
accordance with the invention are shown in Table 1.

WORREH#P2No. Nane (Autonomt™) MrH 1 - PCT/EP2004/004221

4- but oxy- N-[ 4- (-4, 5- di hydr o- | H23m dazol - 2-yl am no) - benz
yI] benzam de 367 2 :
44§4¢5ydhohmﬂmdabbkmhm}®mﬂm4ndxﬁpomemmpde

N Y RE D e AR g bemay LA Tagrombemaadifie 4. o

$Hriipendt-[B635- dﬂﬁ’ﬁiiﬂmﬁdﬁuéazol- -ylamino)-benzyl]-benzamide;

iy iy don B Wi S S i B B ukadud e
ml-m44(mﬁy@mwm&%1pmnmyﬁemmmmeﬁmm - yibbay)-trhamide;
R er e A g el a4 tow -

[ flbumragna@nz 331 am de WD 2004/096213

- R i grifare el e aiprdine 1

- 10

15

”w%ha?

20

- bepazpb H&%ﬁﬂi-etﬁ}ﬁiéste@m de 8

B &y‘i (%'éﬁ 14 Bl ducl ety Beail- i azel -2 vl an

h44,(54d15 Aobyrgli@idabbll 1v/d aded)- Mﬁmqn%emgwdA ~{1}-Benz-
trahy ropyran- 395 4-yloxy)-benzanmi de 10
N-F‘E” €, 5-di hydr o- | H i nudazol - 2- yl ani no) - benzyl |- 4- (t e

@[fﬂﬁydl@nl'ﬂ 40073 Yy RBERS) %IF Zxﬁﬁﬂhdﬁy Nlmethyi—benzalmde,
%ﬁg%é%éﬁf#%%%%r%ﬂﬁw (-t R BRAE bl

QrepEyhey - N-[ 4- (4, 5- di hydr o- IH-|mdazoI 2-ylam
nzyI 408 . benz

éﬂwdﬁvaﬁdmﬁﬁ%qiﬁd’i%m%%w}ﬁ%m%fg hepyll-pipezine-1-
buz:ﬁw 1R64d éﬁ&’« de 14

Nl gf{ é o dl h m;p.gigzo lemyh(i%ir?clr}&ggyyyﬁ ﬁglgl%}pbene}%yl—beﬁza(ntu%e,

aﬂdQ\Y—(EJL ) s:zﬁwel1%&%&142&1&@@ng;nmwmnm@ﬂ.baﬁmde

| am no)

Representative compounds in accordance with the invention are shown in ‘Table 1.
TABLE 1
No. | Name (Autono ) o e M+H
4-butoxy-N-[4-(4,5-dihydro- 1H—1m1dazol—2—yiammo)-benzyl]-benzarmde 367
2 N-[4-(4,5-dihydro-~1H-imidazol-2 —Ylalmno)-benzyl] -4-propoxy-benz- 353
, amide |
|3 N-[4-(4,5- d1hyd;ro IH—umdazol- -yla.mmo)-benzyl] -4-isopropoxy- - | 353
‘benzamlde '
T4 N-{4-(4,5-dihydro-1H- 1m1dazol— ~571ammo)-benzy1] 4 (2 2,2-triftuoro- 379

ethoxy)-benzamide

N-[4-(4,5-dihydro-1H-imidazoi- 2—Ylammo)-benzyl] -4- ethoxy—benzamlde 339

N-{4-(4,5- chhyd:o 1H-mndazol-2—jdammo)*benzyl] -2 4—d1ﬂuoro-benz~ 331

amide




benzyl ] - benzam de 16
N-[4- (4, 5-di hydro-| Hi m dazol - 2-yl am no) - benzyl ] - 4- ( 2-
nmet hoxy- et h- 369 oxy)-benzam de 17

(%4 (4, 5-di hydr o- | H i ni dazol -
WOQIRYI%Ri5o- 338 benzani de 18

N-[4- (4, 5-di hydro-1Hi m dazol - 24yl am no) - benzyl ] - 4- et
hyl am no- 324 benzam de 19

2-yl am no) - benz
y )- I}IC’J.l/EPZOOMOOJZZI

T e G

N [ 4-2(4 dfchtbrord{ B4, WWZHLmﬁdﬁO&mﬁﬂﬁrW’&yiﬂ}val 364
periidi n,4-yl - 409 et hoxy)-benzam de 20
4-chlaﬁ}lgel\l-[4 (4 5-di hydro-| H i m dazol - 2-yl am no) - benz
¥l | {laeqe -[#44,5-dihydro-1H-imidazol-2 -ylammo%—benzyl] 379
4-(4 benze esu nyI plpera2|n 1-yl)-N-[4-(4, 5-di hydro
-1 H{® WEF 2- 520 ylam no)-benzylj-benzanude 22
:’?l-b G L AL O A AR BB 2 TEta Ry droPFRed | 355
thyl érﬁlﬁw)rhepmnies di hydro-1 Hi ni dazol - 2-yI ani no) - ben
| J [ _ _
[ B G T Ee ko a3 e, ST oAy |
peri éﬂﬂHWﬂWCY) ‘e@rzamldezoom 096213 PCT/ EP2004/ 004221
= ﬁ5' C 45
e R T T o
ahol ién:—yé}oh&ptyﬁﬁﬁN— be (B ditera 6H—1midazol-2-ylarmno)—benzy1] 408
4-{ g % aéﬂ 5-di hydro-1 H.i m dazol - 2-yl am no) - benzyl carb :
anoy P g‘?ﬁyl }- 452 piperazine-l-carboxylic acid - | (
a8 h,y IN-B5-{ £5-d2yddb- 1H—mndazol—2—y1am1no) -benzyl]-4-isobutoxy- 367 --
[ 4-(4,5-di 3 dro- 1H i m dazol - 2-yl am no) - benzyl ]
1 4- ( BEWREHGS - pyrazol - 375 1-yi)-benzami de 28
TR T 4PN -, STV IEQ T TR A 32 Gl mﬁnﬁ@%@h@ﬂ)})ﬂﬁ:&%ﬁ&dmélpy&m 409
met 1y| pyrazol 375, 1-yl)- benzam d
N-[ 4 (ﬁmstb&i’qﬁ)y]éﬁnéamﬂel m dazol - 2-yl ami no) - benzyl ]-- 4- pyr-
730V IS Hbpropgim 2R, 530y dro-TH-imidazol-2 365
NC [ b H Pmiﬁyd? e {I%]U(%azm 7SN anl??mo*l)zobeﬁdzy|] 4 (2-
hyd WY thenzggie oxy) benzami de 31.
=t i T T
AN SR G i E%’%‘F"’%ﬂm oS %?car A
aci JIOEY)Hgfdnamlub
17 | N-{4-(4,5-dihydro- IH-imidazol-Z—yIamino)—benzyl] -4-dimethylamino- 338
benzamide .
18 [ N-[4-(4,5- dthdIO'- H—umdazol— ~Y1ammo)—benzyl]—4—methylammo- 324
benzamlde ‘ :
- 119 I N- [4 (4,5-dihydro- 1H—11:mdazol Z—VIammo)-benzyI] -4-(piperidin-4-yl- 409
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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 substxtutcd. In other ¢mbodunents of the invention aroyl halide b may be

replaced w:[th'.v-zi_rious heteroaroy! 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-catbonyl halide, thiophen-3-

carbonyl halide, and the like, which again may optionally be substituted. Also usable in

——



anhydri des. The aryl am de conpound c of step 1 may
then, in step 2, be heated with 2-chloroimd- azoline
sul fate under polar protic solvent conditions to

_ (grow de an imdazolinylam no- 5 substituted aryl am de
OOR8P4HA a U Many variations on the procedurfTgFP2004/004221

Schene. A are possi ble. Were stibstituents RZ and/ or

R4 are inconpatible with or otherwi se sensitive to the

pherofiroyl latidsh e skbattueld 8pnic sibhiytidddsandhettecbinage carboxylic
: ucgrtcftrat egies may be utilized. Nunerous well-known .

%f’g %ng group schemes nmaybe used in this regard.

Exenpl.ary protecting group strategi es are described

TThe aby anédeompouag aef stp ahm'ymheﬁ’f, of step 2.1ig Heaed peth Rchloroimid-

Organi ¢, .Synt hesi s, 3rd. W.| e Sons, 199

et Bt el 2200 P TR gERg? & PypVits g imidezoliiamino-

5 @ﬁm@@&yhﬁﬁﬂ@@@omﬂaml i ne nmay first be reacted
wi t h am noal kyl anili ne provided that the suitable

R ML T RGN —
d{é ﬁf]dlncdrﬁpdtﬁﬂii \@15}1 Qﬁdjﬂhbﬁ\lﬁe)senﬂ@vm’ tgttle&cfk&dnﬁﬁ;doif s&ACY @dstep 2, suitable
Wit r al i i azol |
BHSE AR P ST RO et MR PT YEL AP RS Photicing group.
_Bﬂﬁhﬁs hﬁgbﬁhﬁé‘dﬁghﬂﬁlf@ri o@fd. rﬂlxemi@llaay btedding GRAGYtRGSi o bire described
' odi of for a
0 e aF BPiectfs Gubrie ene "éibe% "55dbPL Wiey ons.
. R@SZ Ingei&lﬁeﬁgoﬁ%dtd;m&i eﬁ%‘?lﬂbbs"[@f@rre& hRrbihi@doline may
iﬁEF/téef‘Ff}fteiW ROl Sain 2 provHoRIRS gefsmfa‘?lmqieqﬂ% Qfmino
, ?rdufp/s iVnddR4d phevdhiQutvhantdd Rb&ioN. Hhe 2QufkEd w&tlih e Pe depro-

'Fﬁchddgcr:p;f K(}lpprg%p%rg%ﬂ ?%Qc % I%m;l%a.ﬁ}ile to teﬂ:l unldazohnylammo«

15 subsntuted arylamide IL

Scheme B iltustrates a preferred pr'ocedure for preparatio’ﬁ of cqmpdunds of the embodi-

ment of formula IIT, wherein n, P R% R% R” and R° are as described heréin.

Step 1
R EDC!Pyndlne
: ,NH HO“)[,\@ ‘©/
Step3 _'
Step2
PdIC, Hy T}(*d C!_<\ 4 7%@
20 SCHEMEB

Instep 1 of Scheme B, an aryl amine  is reacted with a nitroarylalkyl carboxylic acid fin
the presence of a carbodiimide such as EDC (1-(3-dimethylaminopropyl)-3-ethylcarbodi-



the presence of a carbodiimde such as EDC
(1-(3-di net hyl am nopropyl)-3-ethyl carbodi - - -
------------ WO 2004/ 096213 PCT/ EP2004/ 004221 - 32-

_amde hydrochloride) to yield a nitro-substi
WOoLWHE @)én'pound g. The aryl anmine e used in %#trgﬂq??oréé“‘ml

10

20

25

30

) ‘B@ui SRFPACTOR fa

" cause uhwant ed car

may conprise an optionally sub¥ituted phenyl ani ne,
many of which are conmercially available, or an

@yﬁp brdorhlosidppiviald editrapthstiaiiehsykbimde conppuakse: nﬁfmwaryl amine

AR PSR 0 g o i

opbinercidllyyvailabl ot art eutidnell erbatityitedmiphehabanylanzse such as naph-

g}ﬁeﬁgirylﬁgggl am nﬁ'&lﬂ?&é 2?1?3' g@ﬁl«%ma épﬁ:ie compoundemay comprlse

1S opfisrady smbsﬁmtécbh&t&earyl S0 sndh amp}&}d;dl—zi ﬁamme,, pyrimidin-5-yl-
t hi ophen- @l} m ne, f.ur anﬁg am ne I | ke, g lin-6-v1
R S En T Pre B SO RS dlemg e upiyQlin-6-y1-

- &hie, ﬂn@phepﬁ?ylaﬁlmleaﬁlraﬂﬁﬂdmﬁyﬂ% ozaihkiake car boxyl [ c acid

~h. The reduction of step 2 nay be carried out using a

AR ot B Ak B 60 Bt RSk B Bt iy

5[|1aﬁ c@iﬁoﬁﬁﬁ@dcﬂh KVie eédndiaxydfisepaaidy boophedathso agtignum or

BIGTN S G or e Carre GG ea Bpem e onciions.

' condltlons to provide an imd-

ca'bbﬁyﬂjcfabiﬂed mpanyﬂ harfistbp 2ahayf thempib. atep B} be heated

: Ysﬂ? S RS o SRSl plaf Br ol SRR © mighice an imid-

mhhﬁhmﬁiﬁsﬁmhtutéabarﬂpﬂﬁﬁenf fob@utadioke skilled in the
art. For exanple, -the nitro- substitut ed aryl am de

ERTREE e Sp RS el BelToH S SEPLR Bl APmlrert oy stesne

}’:Hﬂité&hrgi @pratistiisatid bt eppartt tb hh&e@hﬁéi mS!ile prt2Foyexahple, the

Pl St B Doat  SEA pBncitt

c\.éﬂﬂd)@ht 88d 8bm B@J@Wﬁ&@ﬁ&h@&@iﬂ(ﬁ@rﬁ&ﬁ&s lﬁ!oteala:d. In this case, step 2
bS|tuted ar vﬁ‘? m.de conpound. couldfldir £
S G ARG UP S PER i on of  mitro

b@BULT anothiivafatibrSel th@pﬂoeecaﬁe besEHeat Bhh ahﬁgy—suﬁﬁ’&ﬁlted aryl

A 6OPpPand could st B HIUEA AB Pl RSB e et Rg product,

d &ﬁ%%@&dﬂ)ﬂﬁ&%& %&y theefl b aeatcteqwhaf aryll e eepbvide the
-ant agonl stsS, and as such POSSesSs sel ective ant agonl St

apanyd FWat the I F receptor. 25 These corrpounds (and
conpositions containing then) are expected to be ‘
Pelohpdids BEthe PrA¥RNEYRRoARE: M@aépt&%o&ma@rympﬁwum 1P

of di seases in mmal s, esp e(.il ally

TREARSAANREOBIStS FRel 35 FRERPPSFSS &F %%lvéﬁNaS‘PIPStI aiCF‘f‘-FYeatcﬂle Horeceptor.
THERGahpsne]s (hithidh dﬁdsﬁi&n@@@n&iﬂﬁhﬁg Aef) aROkpEAXREE RA1skR in the

ovascul ar. side e fects In _
ravanTionias reateens ofp BB OGS Rrs 1R FVEHE1S 5 nseiale hymans. The

AMouhBf bARERLRLY ARG ShiBPRKERSIHS hERG channel m}ubmon and thus are -

not expected to cause unwanted cardiovascular side effects.

In particular, the compounds of the invention possess anti-inflammatory and/or analgesic
prope‘rties in vive, 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,'ﬁlﬂammatdry pain, surgical pain, ﬁscera_l pain, dental pain, premenstrual pain,



30 properties in viva, and accordingly, are expected
to find utility in the treatnent of disease states
associated with pain conditions froma w de variety of
causes, including, but not Ilimted to, inflamuatory

WO A/} gi cal pain, visceral pain, dental pad&GE/EP2004/004221
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prenenstrual pain, V\D 2004/ 096213 PCT/ EP2004/ 004221
-33 central pain, pain due to burns, mgraine or

Cc!eﬂ&&]f%aﬂ g%gxac%ﬂ 8buﬂ1€§rﬁ‘f§&.ﬁé yf é’luIst@xeﬁ!f:raﬂ‘ji(!h%e%i erve tmjury, Peurm,s

neur a ers

, mtalglﬁs Porsamﬂ:tgnsqham mmry antersp@nlacsmtnsc caprcer fhirs tverl parasitic or

5{3 aim?e’c’ag 03k s“:.r : nJ r es;ﬁﬁﬁﬁﬁjg%'ﬂ%ug'aﬂg sgorgstnelg;tnes), and

r'es and spor aln asso
\/paﬁﬁ]as{snmmd wﬁthlﬁuhxmmahl bdwebdiserdsrssudhasasitalble bowtl sendrome. .
bomel syndrome. 5 The conpounds of the present .
ve I t
c% oﬁg%gf the ﬁacs#xl Inve Jr)ﬁlo ﬁ}ltegﬁs\c}) a{{sgﬁg ﬁ%ﬂ% trgaftment of inflammatory
i qonﬂunimm fmnﬂomamm oflcamsies, éakleding,tad net Inrait¢d fouhagatnah rfungal or viral
fect eumat oj:d..ar ILLi . . .1 .
duleBtioe TR B URHR UGt *Phrbfadr igfection or diopathic
|bdad:41&atdﬂam:ndjica1ddm tisey fol dagrpod mutritiona defidencies) pkostgtis, and con-

‘Qr_nutritional deficiencies, prostatitis, and con-
.JJ% VPillgtls 10 The corrpounds of this invention are

al so useful in treating disease states associated wth
ljlfhen:ampotmdmf tlissas dors tratabre wmefubini tatabidg disedse dhtesiarspciated with.

S T NS i SRR iy

- |tn1enm wmdltu:m,s stghchy d:hddertmahl:d ebstnn;pan,l urinary ineepuEreoye, oéduced
, Lt1lo eln enc |nc ntin ‘
ﬁlaacgtélé(lapaﬁl% gre gaehcy 0 Vm%c e %r %0613 eS?sp 1enr% %t(f;% nce, bladder

(HBPEreactivios batigh psystatie llmpstmphy KHHE i)i‘(&iﬂt‘alﬁ deBruges h}@m;teﬂena,

| f re ue c a/ 11681%8 I% t8 Lkﬁly %é’rr‘g‘é# nary %c}? yfeerr‘géﬁye gféceicﬁ%géél%g gmeésensmwty

u.ﬁ:@at iﬁtoﬁmsenc@ uoath#itis, brdsttitips pelivic padi synéi;ambr prmtatodyma, cystitis, and

R%Eﬁ%&g%ﬂ&eghﬁs%tg%ém& $ ogvlﬁ,g;{ngﬁga“ gfte% ?Verractive b;adder.

overactive bl adder. The conpounds of this invention
fﬂl)e c&h@@uﬁﬂnﬁf thisilﬂlﬁen'gtoﬂ may ho ﬁmdaltiﬁmih thé tréwymenheofdiypetensive

asc r di sea as h S-I on ciated with
e eniah S W BRI R R ST T «
|nvent| on are- useful in the treat ment of respiratory
i ad&eaﬁ,ethe s-nmpomﬁ'ls@lf ttes piverstiand e asdfilin thelinesm eainf respiratory di-

ot her t eutic tﬁ?u are described, e.g., in Goodnman
&r58 T4 ﬁs ergrﬁseaug racol ogi cal Basis of . |
Ther apeutics, tenth edition, McGawH Il, New York,

g(h@éa arﬁl’cﬁhggﬂzerﬁp%uu;m 2Boll@mEbed, I@Jgarrnﬁwimql ¢ Hilman’s, The Phar-
evi

g?ﬂz:f}le gtco}l rB1 t'lglrerafg nﬁa %Eelgt}lc g:lgl&ui, §c raw fI—Il{lhI\(Ieeu(r: ’gork 200& s Ghapter 26
aﬁdtﬂmﬁﬁnam %mwﬁiog?mjlﬁenems $2/e d6: b@E—EEB Vi vO assays

such. -as the Rat Carrageenan-|nduced Mechani cal

Rer I sia ay, an _
/?éj uv%n &E;Oéﬁaﬂ?@%%‘am C aﬂ, é—ﬁ}gegﬁ% Ogis%}lmg O?ﬁs 111(181%91 Iﬁaybe -
desspad ‘tb/ad wm apmyssudetsathl Rnahcmegefcmahi bwiuaed E)@ehnth@]sHyperalgesm

ctlA\glt dnchtﬂ cohibi toon of
sayand the Rat Complete Freund’s Adjuvant-Induced Mechanical Hyperalgesia
Assay, as described in more detail 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



bl adder contracti ons maybe assayed by in vivo assays
such as the Inhibition of Bladder 30 Contractions

I nduced by Isovolunetric Bl adder Di stension Assay and
the Inhibition of Volume-Induced Contracts in Rats

- WO 28044062135 described in nore detail in the Ex&fB{ERI0KHEP4221
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2004/ 096213 PCTI EP2004/ 004221 34-34 bel ow. Activity in
the inhibition of the septic shock may be assayed by

Héfoé% It Vé?_w?c? Clﬁlgﬁﬁ&ona&tﬁ@s% RebhdRR Vil Rlas@fed by in vivo assays such

oXl n¢ otenS| n Assay, as des&ﬁug?%ﬁﬁ d

andteé{aié?tea:trbal ofﬁndmmmp@mtwom%&m &y gegre detail
! PRAUROSHM:HESF the BAHEPGUAR of the

Qgggghékéﬁéiégga H%B?%Et e procedu#e descrlbeggln

ibhatiEnarpt esayed a3tveding ¢ Bretprperdarn despribadan thpgixamples.

phar maceuti cal conpositions conprising at | east one

'J]%Se é’,\}%‘% e Qo B@uﬁéﬁﬁ%a&e@ﬁ@ﬂkb 0si@bnd AfhpHssHsak least one com-

racemc or n-racemec m tures of |somsrs B
;@runmméﬂmpmmt erehtjora o EptwANa isomers Tinemiepi ATsgcemic mixtures of

'%oglg%g,? %iﬂ SIORLY, p?aﬁ:»lé sﬁﬁ‘?ﬁ QR Btes PRALITPGELthEGRN ¥ least one

carrier ‘and-opti ona ot her therape

: ti
phadﬁmeupudhhytmathle:camagm:@m}@op ly otthen th e@@ﬁé}f@pﬁlql‘ﬁ)éophﬂacuc

co ou ds of the present invention will be
Petered in a therapeuti- cally effective anount

'by any of the accepted nodes of administration for

Ingendrsl, tliea:tonq;emds oguhnpmcntunvmupn@gﬂ beadmimteed gsnirapeuti-

q;i,g g%eéma}?r/ Snt Xxgﬁ bﬁg Yof ?ﬂle?agge Hlesyof aﬁﬁﬁﬁﬁr&ﬁmﬂ}foﬂagjeﬁg that serve

I re
sﬁiﬁ.ﬂﬁndiht@s u&umblﬁﬁmagpmsngea@tmlcéb’dhn&émﬁ Y SESFEADIy y} -100 mg

Cﬁ’élgél ?{‘ﬁ erai:. (% S0 H qﬁﬁ? Qiep 9]?01@%&%@&'(:%%3 such as the

15 the co

dagetly of ﬁm dlm&teeto ha dremdmhofagomﬁ a@’ef@ heaitypf the subJect, &e potency of

he. | ndi cat i ant owar b I8 12t a@Bn bwards which
FF%@PBHH prgﬁerences an E@%ggglence of The oo v

tﬁedﬂ@&hstrﬂ[cﬁﬂt diremﬂs anil mmonenc@r@d@cpmwﬁ af e spediqal

in the art -eat i-ng;.S be able,
RAPEHERET W&&gd“ & of ﬂ%ﬁl g% o) n an I??]Ofrq%%al ag g%eﬁgi&ases will be able
PRESARRIduk Wﬁatmmhidlm reliamce upwsprreonst kndgyyledge and the dis-

Applicatio 0 as ertaln a 4, I -
bbb it 6 Ms5ad O RRRMH AR SUBRLINE con
p&inda ofiheanedhemasgtion for ggivendiscaseonpounds of the

present invention will be administered as

i R T %ﬁ&i o AP ceutcl

RasalatiohoRickaling i;h!dha”mmbly, fovargl (rmalh;dlog uhilingual), rectal,

L

e eeil fdbh@ntous apd idhavenois tadatinismation drrihalfermh grtable for ad-
ot O 105 BEELSELE6), TRONSLeO a3 D) 5 a8l Bfacion s

&e%@ifa'll? %rz\llﬁhls@@ aCRavdgeradailp ﬂ@ﬁg@mgmnedl wigich oan béwslj @é@' asgording to

FC1 on. A conpound .or conpounds of the present

\ﬁé%ﬁeFe a fc&ﬁgt her wi th one or nore conven-

A ¢compound or compounds of the present invention, together wﬁh O1l€ OF IMOTe Conven-
tional adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical com-

positions and unit dosages. ‘The pharmaceutical compositions and unit dosage forms may

be compnsed of conventional mgrechents in conventional proportions, with or without

- additional active compounds or prmaples, and the unit dosage forms may contain any

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

Rt ’



tional adjuvants, carriers, or -diluents, maybe pl aced
into the form of pharnmaceutical com 30 positi-ons and
unit dosages. The pharmaceutical conpositions and unit
dosage fornms may be conprised of conventiona

W(Q 2804/¢04218nt s i n conventional proportions, w t RC3EP2004/004221
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W thout additional active congpunds or principles,

and the unit dosage forns may contain any suitable

dbiage tan\ge t@B@ BAblogEd. e ;&ﬁmy@uum ggﬁgwﬁoﬁm}-ﬂéﬁd as

g'ég;@hg nde%”%s%%%@%% PPYiese sevined Eslpaseriqamule-

Bbas, ﬁﬁﬁ@ﬁiﬁls Gadh 4 0HIBAGHS LRPEITRY, REuIGERY, eNAE, &Sflled capsules for
sol i ds, &h as t blets or filled cap sul es,
SEAE, PT Bsthe Sormpiet Sippesitoriss feege pEHsEnal afmipisiatiopidn the form

Of stbrildl Q@ca]ﬁla' §$1ua.§nﬁ9} Isgrexﬁ&%l us%u $BEASLANS coﬁmﬁlﬁg %b%t one (1)
eljxirs, fill capsul e oral use; or in

_ t
25 0k %‘ﬁ@ g}gtr%ﬂiq:rggr,fr@qre étadg{, abput\:i ta gpout one hu.nd.red (100}
ﬁﬁﬂﬁbﬁln%t pad taB1R, af acttddfy shAEHTE A= Ipi’éseﬁi.taﬁ{ré it dhEChLARL ©
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ghostne (T oL promal e lve Lot entlor ol

Hihibtr oM Bosa REforha TRt phaihc-ABEN ngngehﬁo&bhna%kaege forms may
representative unlt dosa e forns e conpounds of the
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aanéesyd?lm Begalsqra) afo@@rlfshﬂwog@lg iRgenss, selibjlipars, lubricants, -
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capsu es, achets supp03|tor|es

p'éfr dnmoardgrsathsicasier gensellyds T hnely divided yoliskwhigh isgrmixture with
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|ng agent IZGTS bri cant
Ry hagstthe nespssagbindipg @@éﬂmﬂlsv@@k prabpeions and com-

I?Acﬁéd% hew abbp %mflgfefﬁé e 'TH D %%H't%%t@geefé}?é&f IgLug from
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general y is m xed he carrier®having t

prestimgleairyn, istandh, g@at@amgmayﬁn meﬁmlcte&blloee, pedipmrceitong- and -
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IUH] nagnes um s

| sha@tloé@i, by zpeeu‘nﬁm bettémt ml assocmﬁlanchﬂl lge$1aﬂa1‘1y, cachets and lozenges are

haREE bl JELOM bl el O BRI ey b s g o

stilteblé f&@rMMmEtmmdrprepar ation" is intended to

~include the formul ation of the active compound wi th
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cpBilgiorey Srups elbgty awnulez;bhtl;om, x@eowssuspenkivad) of solidrform prepara-
tl%%ss QEIALOMAMIN o Be cosﬂ'vrenrtrlad’fl sho\éﬂy Bgfglhee&se toaﬁ]quicli sk 19reparations

. 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



i ncl uded. Tablets, powders, capsules, pills, cachets,
and | ozenges may be as solid forns suitable for ora
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sol uti ons, aqueous suspensidmgsxn solid form prepara-
tions which are intended to be converted shortly
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Ehe awmd%ﬂf theinreRenisiavenion Dgﬁf ‘Pﬁe‘%ﬂﬂ%@fﬂ Edkfsﬁb'ﬁﬁenteml administration
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%ﬁ iﬁene ycol polyethylene gl ycol, vegetable oils

(e.o. ollve 0|I) and injectable 15 organic esters =

Thee epraptridy bf tlegatsedt, ingandiomayayclrioannlates fatitopicel yministration to
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m@ad&ddiﬂ droinext basesintladd gelatin and glycerin or sucrose and acacia; and mouth-

. washes compnsmg the active ingredienti in a suitable hqmd carrier.

The compounds of the present invention may be formulated for admirlistfation 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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" sucrose a

t hi ckeni ng and/ or gelling agents. Lotions may. be
formul ated with an aqueous or oily base and will in
general al so containing one or nore enulsifying
agents, stabilizing agents, dis 25 persing agents,

WaQ sePdilhg agents, thickening agents, or coIc#¢Tﬁ?9MMM&ﬂll

agents. Formul ati ons suitabl g7foor topica

adnmi ni stration in the nmouth include |ozenges

£RITRY héh@%&éﬁgﬂ HEr@Y8NLSn pbited iftb R¥ATREENDEA] mdElAdlloYred to cool,
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aorftedlied aflcae _ﬁhlm1mstratxon of the actwe ingredient.

The pﬁarmaceuﬁcal preparations are preferably in unit dosage forms. In such form, the-
prepar:ition is subdivided into unit doses containing appropriate quantities of the active

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

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



( powder, e.g., a powder m x ofthe conmpound in a
sui tabl e powder base such as | actose, starch,  starch
' derivatives such as hydroxypropyl net hyl cel |l ul ose and
pol yvi nyl pyrrolidine (PVP). The powder carrier wil|
WOYPHI%Ydel in the nasal cavity. The powder cEFEFER# 221
25 may be presented in unit doge form e.g., in
capsul es or cartridges of e.g., gelatin or blister

BREKSodIEL IV ﬂ&hmﬁﬂﬁ)s%e nﬁfl chle Deapsale] dhisd edchek, Bylozenge itself,

means of an i nhal er desired, . formul tlons can be
o 16 prt et haeppropt s mventes af 19 e it RAgacst f&mt ai ned
or controlled release adm nistrati on of the active

OB @Qi'ta%qg hamece%@ﬂ PRG R diBtheiP E&&ﬁﬂﬁidn@ﬁlﬁ RE@ibed in Remmgton:
referably in unit. dosage forns. su %%E} L 8 _
Ehe%mnaq ¢Wrﬂ§wg@ﬁ@1awa@d9%tesﬂ%bf ME%%%M ul ﬁw&; ompany,
5 BBEPLG: 251'1 %ﬁoﬁ%@l&ﬁa %ep&&@nﬁﬁ‘?é rma QRS Ehtmulit€ons contain-
unit dosa orm can packaged pr.eparatjon, the :
m@l@@g@mdpéthﬂm@enwgmt@ee%%ﬁﬁmw ipdxgpples 11017,
preparation, such as packeted tablets, capsules, and
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or a Al'so, the unit dosage .form cap
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- 10 seotafive thearemis ar e descrlbed In Rem ngton: The Science
: ~and Practice of Pharmacy 1995, edited by Martin, Mack _
Bl ﬁ%% BB RIRAYensure alQirlcy8RtH fe8bct Ea&ﬁin%brs used (e.g., amounts,

Pennsyl vani a. Representative_ pharngceuti cal
femmﬁtmeﬁ $HB)> b@?ﬁoﬁmﬁﬂ@eﬁm&ﬁﬁ%‘tﬁm&%ﬁ“‘% ehagld o pyusse, be
%]I]%Feﬁtfblozﬂ vHI1Gs 4GS & dibednt& sﬁ?ﬂ?ﬁ@é esinl chlib@tidd, rohBding of numbers,
preparations and exanples are given to
enﬁbkékchose skilled in the art to nore clearly
understand and to practice the present invention. They
pot be con- sidered as limting the scope. of"

15 gggﬁgg%ehtion but nerely as being illustrative and
repre- 10 sentative.thereof. Efforts h e bee ﬂl
Thefollewinearepargtiqusiand csapRigt ate 8IVEH ﬁ%%? g%l 1o the art to
&%P@&E&hr urldePREANLULS ﬁracﬁtcé:th)e &kt lﬁmoﬁx m'ﬁé aldkot be

error and devi-ation s

rse, for
eossigerad aaémat;eg ths sm&rtéﬁb%@@%%ﬁ eregl a§ bemﬂ ﬁmﬁa tive and

%%gwgg ere pundlng of nunbers,- and the like. 15
ollomnng preparations and exanples are

. iven to enable those skilled in t?e ar
20 ley: uniddidlmidezelidintZoylifleaeamisg )

i nvention. They shoul d not- be conS|dered as limting

St]IEflslqc’(@eAﬁianQSzy‘l XSS beRMimid®r el y as being

ustrative and representatlve t hereof. 20 Exanple

N—[4 (1 mi dazol i di n- 2- yI|de eanygngpgpzyl] 4Dnethoxy b
nzam d
(?1 ﬁiﬁ\‘ ' ¢ Step 1 /@JL
NH H L0 H,CO

" To a solution of 4~aminobenzylamjne (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 sclution of p-anisoyl

o %enzaxmde
xy

25 chloride (10 & 58.4 mmol} in dlchlorometha.ne (20 mL). The mixture was allowed to reach"

25°C, stm:ed 16 h, and poured onto water/ice (ca. 200 mL). The resulting suspenmon was

——



Step 1: N-(4- Am nobenzyl) - 4-nmet hoxybenzam de: O 0

TEA, CH2C12 HZNI C Step 1 j"z H ,,[:::, NHZ H3CO
H300 NHZ To a sol ution of 4-am nobenzylam ne (7.14 g,
58.4 mmol) in dichloronmethane (120 nL) were added at -

WOREOHHEEE N2 triethyl anine (16.4 nl, 118 rmol PCAP2P4/004221
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sol ution of p-anisoyl 25 chloggde (10 g, 58.4 mmol)
in dicbloronethane (20 nmL). The mixture was allowed to
E@REd 10226 misiliiel kO tHER e sBRdwROfitee] afbad WAtk W digh: 15 g (100%
(ca. 200 nL). The resulting suspension was WO

1096213 PCT/ EP2004/ 004221 39 stirred for 15
m nutes and the white solid was filtered off and
Qfe %N—E@(é}ﬁ@l Jﬁ:@-l@ﬁﬂldazdizeﬁ@mo%eﬂzﬂ} -4-methoxybenzamide:

4- (4, 5- ro- 1Hi m dazol - 2-yl ami no) - benzyl | - 4- met
hoxybenzam de OO0 Step 22NH | / Ha - 01 N

HZS04 MeOY H I NI MeO 2 Stepl2N)  H 5 A mixtpre of _
N-(4- 27Vl 4 met hox benzam de (1 g :
- mmol ) chIHoro az sul-fate (1 g, Hr4 N
angb opanol (S8 O S(Na efgztséél MeOT et ux for 2. hN—</j
under N2. The m. xture vvas cool ed to OC and filtered, ﬁ

and the filtrate was concentrated to dryness. To the
resul ting residue 10% aqueous sodi um hydroxi de was
adﬂﬁml‘fe@f b mpidbeﬂ:afl)mrmeﬁmcybwammder@ giifpemgiadh 2vehdoroimid-

drtgﬁ% @g SO| )]anal' 2 é&bﬂxog %Q%gﬁr%%dgs'ﬁeﬁ@% I:IE%.UX for25h

_ﬁn&&t}@ The aﬂxﬁlr@m&hoohﬂmo Ot arnbfilecred, Wed gt filtratevag concentrated to

61. 4% | d).,.np 16 O 6C.
555\ F O ttﬁg re)ﬁgl&pg r ucegg ¢ dqueotis soﬁl h}%]r%%nd% %P%&H&gsco reach pH
BxaapiTee Zesulting suspension was filtered, and the solid N—[4 (4,5-dihydro-1H-imid-

A A R Do

Vﬁﬁgﬂvm@(ﬁamﬂ/&iﬁ&d} mp 160.3-160. 6°C

_ .Addlttonal compound.s made by the above procedure are shown in Table ..

E_xampk 2: 2~ [4~(Imldazohdm-z-yhdeneammo)—phenyl] -N-(4-methoxy-phenyl)-

acetarmde

Step 1 N—(4—Aminobehzyl)—4 metlgloxybenzamide‘

Step1 . H

N
@/ \[(\‘\ EDC / Pyridine | I~ ; m

A mixture of p-amsldme (4 92 g, 40 mmol), 4—mtr0phenylacetlc acid {7.25 g, 40 mmol)

2

. and 1-(3- duneﬂ;ylalmnoprqpyl)-3-ethy1¢grbod11mﬁe hydrochloride (EDC) (11.5 g, 60

mmol) in pyridiné (40 mL) was stirred at room temperéture overnight. The solvent was
evaporated, and HCL (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-niﬁro-pheiiy1)-acetamidé (9.6 g, 8496). |

- Step2: 2—(4¥Amino—phen}fl)—N~(4}methoxy—phenyl) -acetamide
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Step 1 H NH2 HO EDC /Pyridine j a MeO' + 0 NO2 MeO
NO2Z A mxture of p-anisidine (4.92 g, 40 mml),
4 ni trophenyl acetic acid (7.25 g, 40 nmol) and
3- di met hyl ami nopr opyl ) - 3- et hyl car bodiim d
é?’?)"@i’l’ﬁorl de (EDC) (11.5 g, 60 mol) .in pyﬁ’caﬁ’t’éo"(‘ﬁ?wl
rrL) was stirred at room tenperédture overnight. The
solvent was 20 evaporated, and HO (1M 50 nL) was
: resultlng product was filtered a washed
and c&frdstal lize oMYEt
' - phenyy_ 1 59 paic 0
yW9Q 2-74- nitro- phen- acef amgle (9MBOg, 7849 . Step 2:NH,
2- (4- Am i no- phenyl ) - N- (.4- net hoxy- phenyl) -acetanide WD

oo4/ 0%, @ECT/! EP200a/ 4/ 0822 ki %8@51?1)-?66 ige (698 rag, ¥ simol), 5%

EI-E)(%,[LE €lt Gﬁzﬁ g) andhEtOH EZO mL)4was sil‘:lrred under a hydrogen atmosphere ( Sl) atm) for

e 0 en nit t.ro

g BiltaHRm Of thoge “paistipe B b E T £ fo-f2Ri0-phen-
mi(@dnan@i@t }@nﬂy%amea(vmhﬁw) (1L atm for 5 hr.

iltration of the catalyst and evaporation of the

| t afford ' : |
ﬁ%;’ven il it Ranian SR BTy S o Bl Rpggfemide
Bydrochloride. ‘
2-[4-(1'm dazol i di n-2-yl i deneani no) - phenyl ] - N (4- met hox

y- phenyl ) - acet am de hydrEchI oride HH H C(- {~ H2SO4

N MOl NI NH NStep 3 [ OHN 2 H

2-(4- Anmi ncpf phenyl ) - N 6A-Qret| heyso, pheny| I a (732

ng) Wast -th21(NchIor0|md |ne su N—
' totylel ,,Q—}

-uSsi ng hﬁ
Fndct- [l -yI | r?eam - phenyl ] -N ilyi
(4- et hoxy- phenyl ) -acet ari de hydrochl oride (10% ;

Mass Spec M+rH. 314. Additional conpounds nade by t he
QDG OGRS en SO pHehyi] Aabbtemide (75X@EPhas Beated with 2-

Formul ations
chloroimidazoline sulfate using the procedure of Example 1 above, to yield 2- [4-(imid-
azolidin-2-ylideneamino)-phenyl}-N-(4-methoxy-phenyl)- -acetarnide 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 ingrediént" or "Active compound" as used in the Tables medns
one or more 6f the Compounds of Formula I or a pharmaceutically acceptable salt, solvate

or prodrug thereof.

'C.om.gosition for Oral Administration

| Ingredient - % wt./wt.

| Active ingredient 20.0%

‘| Lactose 79.5%
Magnesiurm stearate - 0.5%




15 Pharmaceutical preparations for delivery by various
routes are fornulated as shown in the followng
Tabl es. "Active ingredient" or "Active conpound” as
used in the Tables neans one or nore of the Conpounds
WR004936243l a | or a pharmaceutical |y accept abl @@5&2{)04/004221
solvate or prodrug thereof. Ggnposition for Oral '
Admi nistration Ingredient %w./wt. Active ingredient
20e D% edidn@CA0 $8xe%nd Yisp MRS SloWIDsl & 2O 1Ay 86u2 Q00 cach; one
2004/096213 PCT/ EP2004/P004221 -41 The ingredients are
FADTelg weonld atipspemsted P dalbd$ti%s cont ai ni ng about 100
ng each; one capsule would approximte a total daily
@gﬁggmmﬁaﬁﬁn@hog al Administration Ingredient
ciive ingredient 20 0% Mignesium stearate———
gedierdy osscar el | ose sodi um 3. %9-'Vact ose 76.5% PVP
(e rrotidirme)y—10% Hag T ngredients are
%g%bl n ﬂaﬁ% granul ated using Osbgflﬁavent such as
_ Ivbatghemnhstem for- . mulation ig Qf‘r%zn dried and forned
A0 \,ulrt &t rlg abouti 2284,y of —acttve COTtT
c{‘f qsﬁ n appropri ate taldl’'ét _machi ne. ‘
rgumxasml on for Oral Adm ni stra?tﬁlSﬁ’in Ingredi_ent Anount
Act L ve-goppound-—-1 et d | &5 6 Sodi-tn :
EW&P@HE“@PW@J%t hyI par aben 1861315 g Propyl par aben-
0.05 ¢ Granul ated sugar 25.5 g Sorbitol (70% ‘
sol utian) 12. g '
5 The mgredlents are com ined and granulated using a solvent such as methanol. The for-

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

(@)}

pound) with an appropriate fablet mach.me

Composition for Oral Adnﬁﬁistraﬁon

Ingredient - Amount

1 Active compound ' 10g
Fumaric agd ) . 05¢
Sodium chlonde _ 20g .
Methyl paraben 7 _ - 1015¢

- ["Propyl paraben : . 0.5 g
Granulated sugar | E 255¢g

I"Sorbitol (70% solution) | - L 12.85g
Veegum K (Vanderbilt Co.) T 10 g
Flavoring . 0.035 ml
Colorings _ ‘ 0.5 mg

1 Distilled water ] o q.s. to 100 ml

10 ' The ingredients are mixed to form a Susi)ension for oral adnﬁnistrationQ

Parenteral Fofﬁlulatioﬁ _ _
| Ingredient _ % wt.fwt.
Active ingredient o 025¢g

Sodium Chloride - , ~ | gs to make isotonic




Veegum K (Vanderbilt Co.) 1.0

Colorings 0.5 ng Distilled water

Fl avoring 0.035 ni
g.s. to 100 m 10

g

The ingredients are mxed to forma suspension for

oral adm nistration.
WORRWEMRIENt % Wt . / wt.
Chl ori de

Active i

Par ent er al

For nul ati on '
ngr edient 0. 25 §TESA0p4221

gs to make isotonic_¥.2004/096213

PCTI EP2004/ 004221 -42 Water for injection 100 n The
diremt-—TsdirsS0l Vefingm@d portion of the
Wﬁerfo‘ff}gg&%% ection. A sufficlent guantity eof —sodi-um

chloride is then added with stirring to nmake the

oIU|0n|

ng;e

9 1 ggssolygﬁgxha??zlvr\gl)ﬁ 8PtHeSwRBABr HRction We is@ffitient

ter for

I njection,

| CIdahh@r cifdoﬁu.trmiﬂxnrgh iqthen 2ddedewish stitsigrta ke e safutighdsotonic. The
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SR T S

~glycol

thrQh aR0D yretrby kxmnﬁarg:heyﬁimr andpackpgedsupdepsieyily

dﬂn}ﬁtﬂ@lsof thoWRRP %rtlﬁj'éb‘hon, filtered

Active n

gr&@ﬁent

4000 24.5% The ingredients are nel ted t oget her

and nj xe onulaﬂsttl eam bat h,. and poured into nol ds _
total weight. 10 Topical Fornulation

Togeddedicent s grams Active conﬁad@ﬁd—lwt-z 2 Span 60 2
_Tueen 602 —M-peral—ei-—5—Petrqigatum 10— Vet hy!
MWSWE’@‘E&% Propyl paraben 0. 3}57% BlLi A (butyl ated
Mﬁétﬁm(n@glj_rc%@l(ﬂb 0. 01 - 74.5%.

' 24.5%

| Polyethylene glycol 4000

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

containing 2.5 g total weight.

_ Top. ical Formulation
| Ingredients grams
["Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil - 5
| Petrolatumn. 10
Methjrl paraben ) 0.15
'Propyl'-p'araben' 0.05
[ BHA (butylated hydroxy anisole) 0.01
' Water g.s. 100

All of the 1ngred1ents except water, are combmed and heated to about 60°C with stirring.
A sufficient quantity of water at about 60°C is then added with vlgorous stirring to emulmfy

the mgrechents 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 opmonaﬂy contain mactwe in~




Water gs. 100 All of the ingredients, except water,

- are conbi ned and heated to about 60C with stirring. A

sufficient quantity of water at about 60C is then
added with vigorous stirring to emulsify the

WO RAYrEd2Eht s, and water then added g.s. about PRYEERR004ep4221
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Nasal Spray Fornul ations Sever#l- aqueous suspensi ons
cont ai ni ng from about 0.025-0.5 percent active
gomipminsich as, e.gp mepargstaliise nebddsespriayn tabomynativdngdlulose, dextrose,

The .f arnulk-ati ons .opt.,onal.ly [ j ' .

300400 1R PRS0 R e bt BB I et gy formnations

enay.be deliowratviy 8 haskl dpeay meﬂefadl mosEp typediludelivering about 50-100 micro-
| cel | ul ose d.the,ljke. - _

i SR oS ot o Beoeh P SELIC B L Wanaeme 2

apray formulations may be deI ivered via a nasal spray

met ered punp typi cally delivering about 50-100 rri Cro-

R e R S s T

In vitro Human Platel et | P Receptor Radioli gand
Bhadisny oAtdagratipk wis sised ofmedsins tha strpigth afapoiseth! toag's binding

sure.th h of a potential drug' s binding
%%W?&F genf(ig%r ‘ended target. For each drug tested,

Fheeaeh degniestad, |thh"tont@mammg>r5®%ngﬁﬂ°/buﬂmimombf hmd:hg@csu) and

| } : |
Filabs §o detrud i B G S TS ok rgighigend Ke was

Kalowa she ihibittont digodistvnionkant (Hik sb@daﬂngfwmdatﬁrmﬁed according to

ﬁg‘?ﬁﬁtgf %g?@ﬂ%}%g{”\gﬁ é@? %’? (ﬁlcgg;%j rgééﬁg%&? ' tp@ ?lgide l&nggr the con-

- Hw@m af thli@iaxamrptd:emst 1B 8@an Usdillyi tha segafivd lopaithranfrhe Ki (pK) was

J,E -S M Usual I'y the negative |ogarithm of the Ki
PRIY“Svas presented.. 15 The followi ng buffers were
prepared usi ng purifi ed water: Lysis Buffer: 10mM

Thé: &ﬂ]H@hg]bxﬂfedeﬁDﬁé pfrdi ublay poiified atet: 4C  Assay

er A Tri o

e VI e R RN Y vy caé'vﬁﬁﬁ%°°5-§t- e

| AssaWBHHE@MWH@ SETERONERY, L P atﬁﬂ-le'ték aﬁeuz@hcpl asma
| ‘Aiashéeﬁfergz@wm-mwm%eig Tol | ot s hiid-

resuspended T TP Tysi s buffer and homo- geni Zeéd UsT nig
a polytron(setting 7, 1x20 sec burst), brought up to a

" final volume of 180 nL and-centrifuged at 40, 000g for

15 min at 4C. The pellets were then resuspended in |IP

'as'say buffer, protein density determned by BCA nmet hod.

g ed in 2.0 nL
250 mL Platelet Rich Plasma was transferred into 250 mL centrifuge tubes and spun 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 inIP
assay buffer, protein dens1ty determined by BCA method (Pzerce) and stored in 2.0 mL
vials at -80°C for subséquent assay use. ‘ '

To obtain at least 80 % specific binding, 50 j1g protein/ assay tube were used in a competi~
tion experiment. The final radioligand concentration was 1 to 3E-8 M.

- 2. Competition Assay




25 vials at -80C for subsequent assay use. To obtain

at least 80 % specific binding, 50 g protein/assay
tube were used in a conpeti- tion experiment. The
final radioligand concentration was 1 to 3E-8
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-44 The nenbranes were thawed gt- roomtenperature and
then diluted in assay buffer to the appropriate

@‘HQﬁEﬁIUrﬁés QRre thiw&t atRUbmaEmpefuge anhd dienl dilgamnidn assagibuffer to the
lastly, menbranes were added to the assay tubes. The

' m&yfl{l’f@lﬁ@%‘iﬁﬂﬁﬁ@q ncubated at 25C for 60 min. The

??ﬁef%ﬂe HRE S, MetiSlighhd lple Gg,rm@memiﬁ% FeREHdpt & the estyetibes. The

ass flber filternats (

oo BcibEied “HARC R B W PUHORe S P RRA g 0%

Pg,f:gl% 7 %aggcﬁblﬂs e @S rﬁQ{SQG@ﬂHMuIﬁg&a@ia T5pmom@szweu cell har-

ﬂ@t@r fhba &ebea wierayinsed ﬁﬂge g@je:mq [105: cofqdéﬂ%?[@élt; ]:‘Igl?&\g‘anﬁ\d MgCl,
&Jg‘p’g% %”% %ﬁ‘/ﬁn@gé? ??H.ﬁ& raGOBOINAEs Eftertrtifed AslONEquWA scmtl]lau

und to inity for 710 the IP receptor..
Hon cewmimyg- e, t he conpound

é]’ %‘,gotﬁ%] Wgﬁdgfgﬁ&n%ﬁg b {]ﬁ:}ﬁv"anﬁoﬂ hwere found to have affinity for

. 'dzdﬂPmet@cdora prﬁmlmﬁle(cron@? benz?él] %&%—@D-}%M (4,5-di-
RIS BiasBl 598 °°§%&&?ﬂ%ﬁﬂ&@e amhibald dyREva e g) of

—

y/ anal gesic activity of
apmmmmd:slyéfﬂthl s invention was determned 15 by the-
Carrageenan- | nduced Mechani cal Hyperal gesia Assay by

. ﬁ%ﬂsuf 119 (06 %&F%Hd&@dhﬁch&ﬁ&ﬂ%%?@%@siaﬂ%@ed paw

ageS|a| rat usmgam)lflcatlon of the

- nmet hod described in.Randall and Selé @[Amh' ves of

15

- 20

| am)handzramhgm et Uoerwslio

?51 ]Wa.s determined -

IIihte annanﬂmallat@f‘{ analgesisgHERT QicompoRpes

Vi Aéhring the inhibition
i g e s

Sﬁmmaeemnéwqdaw hyperlgesio inthasah Bsiggr %ﬁa R ot BieSnethod

d ¢ 11:409-419
an ”h?;%ﬁ%gdr#%gﬁ ﬁﬁu} m%g%ﬂgmggg&maﬂm%%hommcs

Raraipgols y[‘herap eutics

3?‘%9?%§§?§25t9?1r vehicle 1(100l) in the plantar surface

hi ndpaw. Rats were adnj ni stered vehl
e[cﬁiogreatment

(Mdle Sptagae-Davdeyouts {13051 Kug) Were Veighed#n rapaomb:

e (200 B0 itncs et ﬁ?%egﬂg&mtmeremgaﬂ% ssthetized with

one. hour

ef
'ﬁﬁﬁit'hm aniadhfmnstesd ll%' p:e:lr@ew ar w;hlg ened8¢ K dn lLt)gq ;ﬁ;gntgrnsurface of

%‘%ﬁ% necc}f?é‘sr‘g%e aith‘;lﬁﬁLt;egd dl) %lﬁ}é(g Fi§§ @8RGl /kg, i.v) or com-

. gatndgermbintuneah &t 10b s S0 07 oF 3 b Gpnd 10meTkg,

25

1 V one%ar Shetote tgsh%@t fHecta rga?ﬁjeperalgesm was measured using an Analgesy-

- meter (UGO BASILE, Biological Research Apparatus, Comerio, Italy). The vehicle- or |

carrageenan—treated hindpaw was placed on the dome of the apparatus, plantar surface

L facmcr down. A constantly increasing force was then applied to the dorsal surface of the

30

paw. The force at which the rat w1thd:ew its paw, struggled or vocalized was considered
the end point. , o |

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 Fishexfs LSD strategy and Dunn’s procedu;e. Percent inhibition of



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
vocal i zed was considered 30 the end point Treat ment
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variance on the paw with- drawg-force (RESP).
Pai rwi se conparisons for the drug-treated groups to
hlehatbl Blrseral ﬁ&@as‘@@lﬁ:@la{@d@r ¢ash Bginfl,shé theaveSPe D5, value was
;@En S proce Percent inhibition of
P@@% EPEDO @@é@l - 45 nechani cal
hyperal gesi a was cal cul ated for each animal, and the

average | D50 V%uﬁumsnﬁﬂmn/@%@tp'asm@déde]em@l | owi ng

. si gnoi dal rmdel % i nhi b|t|on =100 / (1 + exp

| %’g’ﬁ%&ﬁ T (o '\2%‘3 \éhﬂlﬁ%gw!tl 3 eied i ms-}lﬁdtq}?ggg?f ngnaxlmum Tesponse |

(5, 100%En tBis tlodel) 188% ish cbﬂaﬁlrﬂpﬁiah])et@n @htdrap@unds of this inven-

- curvature parameter. The conpounds of this inven- tion
{er &escactiye s ISERTE- assay. Exanpl e 6: Conpl et e

Freund' s Adj uvant-Induced Mechani cal Hyperal gesi a

Bssayle 6] heCanipletd Riehadgaldpimnahalges Meckatidal Hyperalgesia Assay
conpounds of this invention may al so be determ ned

A o I BB BBl B o
ﬁ&%ﬁﬂiﬁx&& uh@.o &h Qd]&ﬂﬁﬁﬁﬁlﬁi)@d&fthhh@pmﬁ:hmm ﬁlerﬁt, whise pgn is
gqsess?:iﬂay ﬁ)aé?}xéag § r%%g;xs?a%g g% &‘]hq?lgeﬁ%% Q%%llaqb'eg olt duesmg a modifica-
LBk bﬁdﬁ:&néthsd agsab&Iaryladn ayb¢pah gmnmam(we@d @he modification

T MR BTGNS M VAN OF (R

- ge@ups. To induce 15 nechanical hyperalgesia, rats

were lightly anesthetized with h&l ot hane and 100JE 1 qf

Bl sv(8 VRS MR G ERAR 1 B RE T LRTRT SEoBPaHCe

R diOg h gﬂ)éi‘é}gé{a, B haetg E’ﬂ idethbgied with dydavie and 100 pl of
r

Twenty-fo

hours | ater ter, (,vehic
Gpmpite Prasnd APt Resaling Wi atoaigist ﬁ"rdls'Pé’rtgla Pf%%ﬁgggce of the left

" flﬂltdft NG foQFB&EJ:‘é‘ 1&&5%!&@9 (velRED ant@apottidp of tig@séion were

An 1
Braby ogionblerdse dramts ans BORT BEoTe St Bt TgL Eﬁmpﬁalg% s

: ﬁ%&é\%@d ngg a ﬁﬁﬂg&? Fhetkr @AGOBASITE Paloyesd R@ie@f&dﬁ

one o

appar atus, plantar surfac
@gmno,altd@h STIEﬁﬁ]Iﬂ}ﬂ Qfﬁéfféﬁéfﬂ%tﬁgétﬁé gm\ﬂ;@éwt“ﬁ‘é Hlea&iﬁﬁ ﬂ’& dome of the
#ﬂ? Hﬁiﬁ{ 2 Surfal H;L% %d&fm.t ﬁ%oﬁﬁ%ﬂyﬂﬁ&eﬁﬁ@g %ﬁfe@@as @hen apphed to

paw, struggl ed

tlmab)lmat serfane of e pewderdide forec arvhigbihsmat Wikhdew s pRgrtruggled; or
Y aHP= %ﬁrc%nﬁg - ekt ?o‘ﬂ& g he %@@ﬁﬂ@i’ gRRBk WeleTotipared using a

varl ance on t paw w drawal force. Percent

 omhivy epdysiveiyateice2s thapay withfleamwabioess- é’mcm mbﬁw%was cal-

I‘Lﬁ:ﬁt@& for each animal in the form:
100 x ((c/d—cv) = (s — c)

where ¢/d is the paw withdrawal force for the carrageenan-treated paw in an animal to
which drug has béen administered; c/v is the paw withdrawal force for the carrageenan-
treated paw in an animal to which vehicle has been administered; and /v is the paw with-
drawal force for the saline-treated pa.w in an amimal to. whlch vehicle has been admini-



100 x ((c/d-c/v) - (s/v - c/v)) where c/d is the paw
w t hdrawal force for the carrageenan-treated paw in an
animal to which drug has been admi nistered; c/v is
the paw wi thdrawal force for the carrageenan- treated

‘WO BM#/0P431n ani nal to which vehicle has been FPCT/EP2004/004221
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adm nistered; and s/v is the-ggw with 30 drawal force
for the saline-treated paw i n an ani nal to.which

srabd. dignilasicbeend admunid YWh2OQMEQRB2(ER. The compounds of the in-

PCT/ EP2004/,004221 -46 stered. Significance was
GREeT WEHS4OTRPiYs &F8%ent ' s t-test. The conpounds of

~the in- vention were active in this assay. Exanple 7:

Esahiphl 7: 0nibitBinasfdiddep Tbhasttandnineddedsdvplumetric Bladder
| sovol urmetric Bladder Distension in Rats 5 The

i nhi bi ti oPIFERBPBEHRHS cont r act i ons was deterni ned by
an assay using a nodification of the nethod described

THE VBB ondif bBdded shntBB@sINwaa ﬂ@teEi(ﬂ&rd by'lﬂﬁea[sﬁp @sfini @ $nodification of

230: 500- 513 1984
Fasthosiohs aihsd) Vbt f Lo REAF T R R AR 5513
@ivgay.ment groups. A cat heter was |nserted through t he

-urethra into the Iadder to der
ki BB Ao TR R 3T PG SEMe Gt Sregtymipsigned to
thddbH ol Wit G QR FerteP BT WK ghepiratlticiaeh the bluddert to induce

E - 30% of he ani rrals The conp ounds of _the n
’t(lgic?;r cqntrac’goxgs, and 3 wagp Rginese m)s‘faén’%% tfihyﬂamm contrac-

dfHs R @%%Hﬁceﬂtm LH8utoNsEsf thk aﬁjﬁﬁh‘l& arhd doyipoiings 6faht frdention (0.1,

tions. fects on rhythmc cotracts vver t:he
KesLimedke) Ve adanpitieingrveoUs af fy F ic contrac-

t@ﬁ}% Yfe bffecknSeht co&éac@‘@éﬁé'tﬁe@meiﬁ?éc@"ﬂhe@ﬁn@bunds of this in-

ume- I nduced ntractions in Rats The ‘i nhi bition of

Wi@h’&@@l@ﬁ@@h‘ﬁﬂééhséﬁﬁé}’-ms determined by an assay using

a nodi fication of- the nethod described in Hegde et
1%:0C 8RR GV dibifie 08k AT taciBRl inToed L he
nt nat 1 onal. Conti nence Soci ety (August 27th-30th)

1996, Abstract: 126. Fenml e Sprague-Dawl ey rats. wer .
Thedsbihisionbladdencantectontaasigtarri ST PP B mRqdification of

B2 m\éﬁ{bﬁ%s&ﬂﬁﬂ% ﬁeé@é 1O, P%ce@ﬁﬂf‘@ﬁoﬁﬁéj&ﬁh AnRRIVRILARES the Inter-

measurenent of art te and

m@wd@mﬁm Sme@s@:pl;ggst ﬁ h&@‘#’é 38?6 o“f%’s’ff%‘gtlg@o nmpounds

F}H% fﬁ%@x‘éqﬁésﬁl&ﬁ@& %&tdr@ﬂhﬁnd\ﬁﬁi det-enemae dor intra-
|n Se te ani mal s., Vol une- |nduce%d refl ex

V@na@lswe]mwh‘tm@w gs wélﬁ in jomeEases, BiFafurpmeRi T pRfgrial pressure, heart

‘ IQJL addes L gd elfre. TR eFf@&tof ¢4 F&ﬁdé/%hﬁrolume-mduced bladder

m ni stere ravenousl y ILh a cunu

ati ve. manne
--m@nﬁ@qns wias Setermimed & sepatate FoPRRofamaliy VRYmS- vsd“ﬁ%ts‘

bﬁgcl.‘&te (?ﬁheafﬁgn%er'é @@b?ﬁﬂ:%?%§5ﬂé§&eﬁ§&?sahﬂ@3| tive

e Conpoun s invention were active
The testicempewmds, were administered intravenously in a cumulative manner at 10

minute intervals. Atropme (0.3 mg/kg, iv) was administered at the end of the study asa .

posmve control The compounds of this mve.nuon 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-

30

tious agents, particularly bacterial endotoxins, in the bloodstream and is characterized by

hypotension and organ dysfunction. Many symptoms of septic shock, in pgrticular, hypo-

e
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and organ dysfunction. Many sydptons of septic shock,
in particular, hypo WD 2004/096213 PCT/ EP2004/ 004221
tékIdng a&iim’iuceé lirethie mdlhyaiie pdmidigratan dbaditrgal endotoxins. The ability of

dn1n|str i cteri Xk Nns, .+Th
SHBAE bR RE S o AR RS i FaR et the ity
tohi dreecfom;@upd aihettieatnaft of beptiator Iencﬂgtomo ﬁhctdke conpound

h f d hock T S
e PRl SR ma gt G R E AT 10 LAt Rk sspRg o endotoric

tsh@ﬁ%ﬁieteﬁﬁur&d{b@tlx@ea@rﬁn@ﬂﬁ&met@l &f eaflowikinsidluced hypotension in the
det er.m ned n er

SRR ROt Reos Bt A RO G el (Rgishyopmal of
mhdnﬁm&tgyams of23tims1iedd®H described in Gral et al.

Bty st at G o e e eSOt G aRen Aesthetic snd femnoral
aﬁéﬁéshﬁﬁlvémg watd danatlatedfat @b&r::lﬁn agblfsbdh pidssurandnddmpes ahd drug.
arteries, and vei ns were_cannul ate i nsertion

o Iihed SoParahe JRe Wi e = Hova B ne etle il under
khdiﬂﬁuerfc@ spertanyBhdtic. IE@V ré&@f‘@y loacamdsthasidydstabilization of heart

restr ers whil der th nfl yence o
%gﬁéﬁpé PreAsyrE Wb!@% 8<Pé<f YF?%EE&E%W@&”&%@ ehilStoxin (50 mg/kg
st afi Aﬂdmtmgﬁg sflm@alld) wdsaleianerddl Iﬂ@ﬁreaas@g}s uc mhcmbod

requi red about endot ox

f%q%k%g'ag heazf rateggre ?S)WF;E %@l{tﬁggp%fowgunés of smventlon or

aelile h@ieeﬂs@chdhnﬂ@@y@nﬁﬁawmuﬁ?aﬁﬂeﬁramab&m@um@sﬁ el con-
and heart rat er one hour

e nonj tored. t
&IBH%WH’S?WEI@ st[l? AT ARYCE HOBYS- %GSRPQFI‘?S@F%T%?S%“%‘# %%Pefcentage

adioShBhRHadt T HYEDPKSIuYe. SBRERGAEA\REEHIRA using Student’s t-
par aneters were con- i nuously nonitored for the next

' f*ﬁé@“ﬁ@ﬁﬂ@unﬁ@%ﬂkﬁéﬁgmﬁpﬁ“F@%%%@%Hi a§¥Yper cent age

return to initial diastolic blood pressure.
Scanplk i1 62NEER WS tHQ LS ThASR] PSirhthcSbifShtering - test.

.The conpounds of this invention were active in this

a 10: hERG Pot assi Phar ma oIor :
%%%Fs%%mu%ﬁét SRS Gp r?q?@;%%}@gﬁ @1 H expressed
ﬁﬁ@HﬂﬁKm@éﬂs WiEBGRAlRE SLeyFIBR AR BRl Fo@RF ﬁ@ﬁed l()))ﬂHgmﬂl et al.
€ proceadure

EHO— | s was deterglned accor ing tot
%@F&Séddbé%ﬁﬁwlp@ (BB1H . [Pfliigers Arch. 391:85-100

OB ving EBRitoRl oM e ﬁpisaﬁtega&asmrxﬁcuy&@& ihQuirsRHabElines:

potaSS|un1currents in cultured ce

- eveeiedr (i M NaCHVPO), KEd(4) BERES (1) Celaly (1. pepfeg): (1), adjusted

‘O]It;ﬁ 7. 4%@-1%?%% g%:tréacﬁlz\fgtgrz(lﬂ M), &l '{‘ﬁg? fiﬁﬁ%s) Gl@?—l%lgh% &), MgCl,

ELATP BT ) @Just%@ﬁ@éém 2 (5), adjusted to pH =
Vi1l dibattet bl Bl efn iRl sherP Alelo qé&wﬁmshgﬂ%uﬂ@ﬁﬁ fl4SLAHO K1
to record potassiumcurrents from

cells expressing the human hERG channel. Each cell was held ata negative holdmg poten-
tial of -80 mV. At the begmmng of each g}qaenment, currents 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 BetW¢en ~120 and +20 mV (in 20

my incréments). The stimulation frequency is 0.1 Hz. Peak tail current amplitudes at the

different test potentials were measured fo 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

t he begi nning of each experinent, currents were
characterized by ob 30 taining current-volta
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+40 nV for 1 second foll owed48y a 300 ns .
repol ari zation to potentials between -120 and +20 nV
Aispco2d profdcolives eneliosiivestinte St effedtact ompouags endFRGscurrents.

Elglistwl_%ﬁa ggﬁﬁ%g&@ wi-\ngég()&%egtto Q%lﬂt‘} f&g 280 &ls a}&ﬂﬁgherg}eﬁgﬁﬁgﬁ fo —4Q mV

sureéd to obtain
foasne nts; foflbwvedyey 4 200atns bysirp@aridy pEIBe 10982 18V, At the end of the

CT/ ERP2004/ 004221 ~48 A _seco ‘ :
FRFSE P Bt e O AL SR ERRuB ALt of bp Rl o PRk Deta points
{weld cﬁgmﬁeatdémthaidyzﬁ d.o:ltﬁzc{msﬁﬁﬁlmv@:g 1926comids ¥ wsingg@lamp 8.0
nms, and_t hep repol ari ze -40 n\ 5 Sl
e
Béschimeh L bderofechided fdvymatgp das bzicolieqed foe 5 arié ntsidedlocks. The
were ref-urned to, a holdi tential. of ,-80nV. -Dat.
porheLtstfang rerratiods R ERn Sl g g Taiin depends on
fﬁb%@juiixuﬁrtﬁaﬂ%ré&héf@ﬂdﬁ&nusi ng pCIdanpDrS.. 0 software

om on n ru nts 1 n a X €. . e
HiseFEUBAEaS & Shah P8 e T e Lo g PG ffect wes
Bxatifled Bptebulfy thobhfg!te dodtes] sblutionl Compruumes bifetig the current

Th f imuli and.th f bl.ock f _dat ‘ '
G, A A AT T TN I A O

e wiluti k&ackes equilibrium 10 If a conpound had an
ef fect” on current anplitude, the re%grrsi hi It

th '
TheisrdopatonG RaiTFHEE BT PSR ET GORTPER chly 2 raol tempera-

- RERTIPb2°EY kthis 8k witRERALAET gafalie of fg: paieh-cutpandhnique. Cells
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S258) gk ke gpemagnt A0t  dons nerumers
Thovaliey-listmprolHoIe) B B Y6 Sapr o Sping Riglemp software
8 LR SIS WSt apihierc (-2
blont-pols Bessel) iitsgd Giee) e s magh f@%&%@fﬂhﬁe ana-
O e gt ey EXATBLE YL e o nd
%@%&ﬁ “igﬂtzo%)n& 2 ilaes Siahd infokicd OO Sarik EovoRvt RaFSusing 2

| s;g?ugfng?%ﬂ%?o%% NIt REf @GS ADPridst runents) . The

L “kHz; 4-pole Bessel), digitized (10
Kikglp exproregtidrfenction: magneti ¢ medi um for of f-1ine ana-
| ysis using PCl anp software, Mcrocal Oigin, and
Prism The peak anplitude of, outward currents are
measur ed using C anpfitggef Dlate"t® £Cnd peak
anpl i tude. The peak anplituges of the inward tail
currents evoked are fit using a single exponential |
If\fggr%tA Ddicates the peak current, C is the plateau or anti-peak, and © is the time con-
stant. The Chebyshev search method with a four point smogthihg function was applied.
‘Once the tail currents were fit and peak amplitudes méasured, the éffects 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.
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 thsecapepd

f(t) A-et tir,> +C 25 where A indicates the peak
current, Cis the plateau or anti-peak, and 'c is the
time con- stant. The Chebyshev search nmethod with a
four!%oint snoot hi ng function was applied. Once the
#Prents were fit and peak anplitudes n@AJ(F¥aeP4/004221
the effects of the conpound w&re determned as a %
change conpared to the peak anplitudes of the control
Beakpousd, Bhptils kncam Weimthilsah G pbassinmi chgnidls wacaded as a stan-
é?bgin anddPn%s of tware, and resultsfmere [$- orted 45
TARER LAY 23¢ A AR BF PO HRMES HEENIOT KPR ggfperaged for
@&hﬂaa&is@ﬁﬁfﬁ&rﬂlé ﬁﬁﬂjéﬁﬁc@ﬁpa@ﬁvf\%oggdAf)/\ﬂgﬁr egui red for
sting of e .conpou . - .
BhsramBhie O 2 7oty %ﬁﬁ%ﬁ%ﬂ?&%ﬂiﬁb&%@%ﬁﬂxﬁsw channel
’gﬂﬁ% ﬁietabb%dd?’Q mﬁﬂfé rﬂluf:'ﬁl'm '%hﬁﬁar&/aﬁrrt srro@dhidfich Fek@Rtage for the
ard conpound an concentratj.on-response, curv
¥E’6’F‘°-S€‘Ft§"éﬁr‘i°&§3q}dé’g b@éﬁ@éﬂé‘&ﬁf@%ﬁ#ﬁ@%@rﬁ%ﬂ?k&% ~4-meth-
SHPbeEhmRPAWNS 4 43he ceupamss ¢f7. 208 et iowent i on did |
not significantly inhibit the hERG pot assi um channe

ing the above assay. tably,.the hB t war. L.
DR e ot Brensm e teamtgpabebiich filerepap dbbNEats pabodiments
ﬁl_ﬁfﬁ%@, lia‘ﬁ'lé)uléi_ bhe %nderstOﬁd by t(Ijlose slkillsd 11|1 the art that wgarious fhanﬁes may be
b SR e BN B b IR Zh e gt grcl nd scope
6 B %rknidéh. Mn Mbidos, Agy picsRAtiohIMe b REdbas.dagelparticular
described wiith reference to the specific enbodinents .. |
siffefanmatrpal sEsHPertog QmRRiFsRIBEFShPTRITeEensql; fqpado i objective

maybe substituted wi thout departing from -
2 appRRAsd €0 of the invention. In
addi t'i on, many nodificati ons maybe nade to adapt a

e ﬁfdts'c&ﬂ[r@éf tME@FQUS HBRANGE SAIBYBAndAfibaRR s aRtntended to be within
S .

- particular situation, material, conposition of

matter, process, process step or steps, to the.
objective spirit and scope of the present invention.
All. such nodifications are intended to be within the
scope of the clains appended hereto. WO 2004/ 096213
PCT/ EP2004/ 004221 -50- What is clained is: 1. A
compound of the fornmula I: R2. Rl-- A--GJAl i~"' NH

NON



wherein: 5 R is aryl or heteroaryl; RZ is hydrogen
al kyl , al koxy, hal oal kyl or hal ogen; Ais
-C(O-NW(CRRR )a or -NRa-C(O)-(CRbR )a ; nisfrom
Ito6, Ra, Rb and R each independently is hydrogen or

WORRAI2B0 or a phar maceuti cal |y accept abl e s&/EF2004/004221

10

15

20

“thereof. 3. The conpoun

sol vate or prodrug thereof. 250A conpound of the
formulall: RZ R-A--~R3 R4 (Il) wherein: R is

(¢77) dt@mdg.jmgds bstituted aryl or optionally substituted
heteroaryl 15 Rz is hydrogen, alkyl, al koxy,

al,oal al R3 and R4 each independently is

Hy é’%ﬁ%’u&ﬁ !f]i‘cfo%}{!hﬁrlbonyl Ais -C(O-NW (CRbR) a-
or -NRa-C(O-(CRbR )n ; nisfromito6; Wi s hydrogen,
al kyl or cycl oal kyl ;- and ZORRb and R each

i ndependent |y i s fiydpaget™Qr aljyrh; or a
pharmaceutically acceptf sal ol vate or prodrug
A ‘2, wherein Ais

-C(O-NRa-(CRbR )a . . 4. The conpound of claim 2, ()
wherein Ais -NRa-C(O)-(CRbR )n . WD 2004/096213 :
PCT/ EP2004/ 004221 5. The conpound of claim 3 or 4,
Wh@r"i'éﬁln R is phenyl optionally substituted by one,

%?ﬁubst i tuents independently sel ected
rom FJQ{E? enyl , all coxy, optl onally substi- tuted

&ZryiShYdmgeafékﬂiwﬂ@m’élealﬂf}édr ggedxy, aral Kyl oxy,

e B YR

hy drdsdyeinklyfiodxy, nitro, cyano, 5 hydroxy, cycloall cyl |

cyc b X al kyl am no,
di aF] %%%%ngmh% %P% ?@rﬂgggé% eta{ﬁ‘ﬂ I gnedl oxy, '
opt pb:rraialcyuta:albssaqcepta sﬂets@meytpgddmg)ﬁler@ﬁal ly
substituted heter ocycl yloxy, optionally substituted

geﬁﬁgﬁgg‘%ﬁ/&ﬁgg X0l eptional I'y substituted heter o-‘

oxy, |onaIIy substituted heteroaryl,
sulfanDyI alkylsulfanoyl dlalkylsulf- anoyl or

sul f onyl ami no.

m

_ wherein: .
LR s optlonally substituted aryl or optionally subsumted heteroaryl

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

'R® and R* each independently is hydrogen or aikoxycarbbnyl; :

A is-C(O)-NR*-(CR"R®),- or -NR- C(O) (CR*R)y-;
nis from 1to 6;
R*is hydiogen, a]kyl or cycloalkyl; and.
RP and R® each mdependenﬂy is hydrogen or alkyl; .

‘or a pharmaceutically acceptable salt, solvate or prodrug thereof.
3. The compound of claim 2, wherein A is 'C(O)—NRa“_(CRbRC)n‘.

4. The compound of claim 2, wherein A is ;NRE-C(O)-(CRbRc)r._ |

.



10 6. The conpound of claim1, wherein said conpound
is of the formula Ill: f. ORORE R N al -~R4) / R
HH (III) wherein: pis fromO to 4; R4 is alkyl,

al koxy, optionally substituted aryl,

W%Eﬁor"@%%ll?y substituted aryl oxy, ar- 15 al kyl oBGT/EP2004/004221

10

15

20

25

hal ogen, hal oal kyl, hal oal koxy31hydroxy, hydroxyal kyl,

alkglsulfonyl alkoxy aIkonxi hydr oxyal kyl oxy,
& Thosorepams, ofislpimxor 4, wheleinal kiy phergy op benaly ehejituted by one, two,

O B0 Sl Bl K B AT cclBlL LA gl BN ToBfomaly substi-

i OXY, I OXY,

§ulﬂ§dtaml mp@dndﬂlaztsgbwytadwryloup azraliwz:myyhaé@mt el oetllesd, haloalkoxy,

SIS0 S A g e e

3llcgd] chﬂvlomﬁyﬁbdkﬁ@ﬂmﬂ L yosudstliylantied, dlalkylammo,
%?éﬁiy SRR it R bsgropusiyppiggly substionted
akteydcydylozy cptiah iyl snbﬁﬁu&ddleﬁro@a]ghulfm&a@mﬂeﬂiﬁ syibétituted hetero-
hydlr. n_or n a fd ned i .
5%‘*"—%%%%8@%%& s RERET Sierdh SRR dptisas
sylahidohe fornula IV: WO 2004/096213 ,
PCT/EP2004/004221 -52 Ra Rb RR2 1IR41P NOa |l ./ /Il
r
5T ot i o RhE BB ined e frmialshy
“optionally substltuted aryl oxy, ar- 5 allcyl oxy,
hal ogen, hal oal kyl, Chal hydr oxy, hydroxyal kyl,
al kyl sul fonyl , aIkQ | R :
| G \ l\}/>
P 4 .
. R N/J\\N
Ho (III)
wherein:

- p . isfrom0to4;
R isalkyl, alkenyl, alkoxy, optionally substituted aryl, optionally substituted aryloxy, ar-

 alkyloxy, halogen, haloatkyl, haloalkoxy, hydroxy, hydroxyalkyl, alkylsulfonyl, alkoxy-
alkyloxy, hydroxyalkyloxy, nitro, cyano, hydroxy, cycloalkyl, c?cloalkyl_txxy, cyclo-

 alkylalkoxy, amino, alkylamino, diafkylamino, meth}rlenedibxy, ethylenedioxy, op-
tlonally substituted heterocyclyl, 0p11011a11y substituted heterocyclyloxy, optionally

- substitated heterocyclylstﬂfonyl optionally substituted heterocyclylalkyloxy, opt1on-
ally substituted heteroaryl sulfamoyl, alkylsulfamoyl, dialkylsulfamoyl or su]fonyl—
amino;

R* is hydrogen, a]kyl 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 clairn 1, wherein said compound is of the formula IV:



al kyl oxy, hydroxyal cyloxy, nitro, cyano, hydroxy,
cycloal l cyl, cycl oal kyl oxy, cycl o- al kyl al koxy, am no,
al kyl am no, di al kyl am no, met hyl enedi oxy,

‘Voaﬁ?¥lened|oxy, op- tionally substituted het?%ﬁiﬁﬁé&hmmﬂ21

10

15

Iy substituted heterocyclyl oxy, opti
substituted heterocydyl sul fony32- optionally
substituted heterocyclyl al kyl oxy, option-, 10 ally
substituted heteroaﬁylb gul famgyl , al kyl sul f anoyl ,

di al kyl.sul f anoyl orNsJT‘ Ranino: Ra is hydr ogen,

al kyl or cycloaeyT ™RI Ry eachN-Thdependently is

hydr ogen (R¥;—% : {and R2 arfk a3 defined in
claim1. 15 8~/e conpounthgt gl , Wherein said
compound is of the formula V.- 0H,~ N4 N RHH (V) qv)
and wherein R4 and Ra are as defined in claim5. 9.
The conpound of formula | according to claim1

‘wargEted from N

§4 {s%rapn Bt dr o- |FFIﬂ1daZO| 2-yl -am no) - benzyl ]
-4 met hox) benzanlde

B sa@% o) dikoxs ahtzcmaﬂzsu}hsyweﬂ {r@hoﬁﬁ@wwu%ﬁﬁs@/ pigloxy, ar-
t _
N [ % (IQE% Dolﬁerg?l% mﬁggggﬁ Byt kﬁqhﬁm}ge&? Hllspfong, alkoxy

i 1 albyloxp évpré@mrdbyloxy, nitro, cyano, hYXTOXYa cycloaﬂcyl cy"cloaﬂcyioxy, cyclo-

N-[ ?ALF% alk O:_qglé%%ﬁg&mggégiéﬂlﬁ% %g'%ﬁ;l'larﬁlr%l ﬁ{gﬂﬂf@z)negﬁ% Yeylenedioxy, op-

[ 4 Gandlydhytitaed Beerafdobptonglipsbstijutesd betenpryclyloxy, optionally

v (AL e I b el il Megney g oven-
p hdh’ sBbstituted ietampayd, suBnR Y0 4lkgloslfrgop Qb apgdfonyl-
'531é£% o 4- (4, 5-Di hydro-1 Him dazol - 2-yl am no) - benzyl]
met hoxy- et hoxy) - benzam de;

Rii [ﬁhydn,@emaﬂyfémneﬁddalhﬂ dazol - 2- yI ani no) benzyl ]

a%ﬁ¥%{§fﬁ%3aguﬂpgkﬁﬁﬁazo 2 n1no) benzyl carb

R} axpresdefydd-ipiclémildi ne- | - carboxyllc acid ethyl

est er,;

St cﬁmﬁougg By AR o R Y AT OB Py

O

and wherein R* and R® are as defined in claim 5.

V) |

- 9. The compound of formula I aécording to claim 1 selected from

20:

25

N-[4-(4,5-Dihydro-1H-imidazol-2-yl-amino)-benzyl) —4—'methoxy—b¢nzmjde;
(4,5-Dihydro- IH—jﬁﬁdazol—}yl)—{é— [(4-methoxy-benzoylamino)-methyl]-phenyl}-
carbamic acid ethyl ester; ' .
N—[é—(4,S-Dihy&ro- 1H—imidazol—2~ylamino)—benzyl]—2,’4-diﬂuoro~benzamide;
N-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-benzyl]-4-fluoro-benzamide;
4-Chloro-N-[4-(4,5-dihydro- 1H—imidazol¥2—ylamino)—b enzyl]-benzamide;
N-[4-(4,5-Dihydro-TH-imidazol-2-ylamino)-benzyl]-4-thiophen-3-yl-benzamide;

Pl T



N-[ 4=(4, 5-D hydro-| Him dazol - 2-yl am no) - benzyl ] - 4- ( 3-

nmet hyl - pyrazol - 1-yl ) - benzam de;

N-[ 4- (4, 5-D hydro-| Him dazol - 2-yl am no) - benzyl ]

- 4- met hoxy- N- net hyl - benzam de;

4- (4- Benzenesul fonyl - pi perazin-1-yl)-N-[4-(4, 5-di hydro
~-1H.i.m dazol - 2-yl am no) - benzyl ] -benzam de; e
4-{4-[ 4- (4 |

5- Di hydro-1| H i m dazol - 2-yl am no) - benzyl car banoyl ] - phen

yl }- pi perazine-1- carboxylic acid ethyl ester;"

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

hyl - benzam de; and
- Di hydr o-1H-i i dazol - 2-yl ami no en
wﬁ%@?{o%l‘g} Vg dazol - 2- vl ) - bGP 2ogempezt

yrimdin-2- yI benzam de. 10.-%3€onpound according to
any one of clains 1 to-9 for use as therapeutic active

N:lb}—({BS-_@ihy&iro&ﬂdrﬂidabd@ﬁmﬁﬁd)d&lnmib@@sﬁntﬂmm—ethoxy) -benzamide;
FELEIL S5 o LT RREA' £ 5ty SHSEUIE FIYIL B o

I n gpangidey e Wi th at | east one phar rmceutl cally
R R L
e tha £t adibéthylletegont r ol of a di sease that is

i - @r‘i&amydﬁariﬁ LA R DR LR

‘ iigdvel 1 Feinhiddz ol Qo i3rgethylpyragiiieyl)-
of t{?’ rmula : R2 0R' A - &%%%(0?89&13 v

#/ 004221 -54 with chloroimnidazoline, to form
.Fl— Eomﬂﬂﬁfd@é-lﬂﬂﬁmﬁﬁidﬁﬂ—ﬁaM@%enéﬂmnﬂaeﬂhbﬂy -Natetgi-benzamide;
E %E—Baegge%a%o%?deplpggaggsf yﬁl N ?4 CP& r%gdl}l'jode%l- ﬁl-I-lmm'I;azoI-z -ylamino)-
benzyl]-benzamide; :
4-{4-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-benzylcarbamoylj-phenyl}-piperazine-1-
carboxylic acid ethyl ester; -
N-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-benzyl] -4-trifluoromethyl-benzamide;
and N-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-benzyl]-4-pyrimidin-2-yl-benzamide.

10. A compound according to any one of claims 1 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. 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.

- 13. A method for preparing a compound of formula I according to claim 1, said method

* comprising reacting a compound of the formula :

A
O N,

2



WO 2004/096213 ‘ PCT/EF2004/004221
-54.-

with chloroimidazoline, to form a compound of the formula I.

14. A compound whenever prepared by the process according to claim - 13




