Thi ophenyl am noi m dazol i nes This invention relates to

prostaglandin 12 (I P) receptor antagonists, and
wa@g@sodaped phar nmaceutical conpositions cont aP@i/EB2004/007405

them and nethods for their use as therapeutic agents.

Prost agl andi ns or ppbesd-nehdsihfa-8liae a group of
bi oacti ve co ounds derived Eron1nenﬁr ane

phéspraTiopireateatupisiasippdifdd IF) BT eairstste sad Atspeipted phar-
fn?echth@P&cQﬁp&ﬁer@ IcBhBGhiAdHhER), ahPHlethods fdrtM&r d@UR Kerapeutic agents.

bonds, and a cycl opentane ring. They fall into severa
mai n ¢l asses designated by the |ett )
.roqtag‘faampsaar@raﬁt%rtqlﬁ%ﬁ FF HYFOLR pEb HOPEHV%H@PPB%%FgUWd from

&h@:ﬁﬁ@ﬁ&ﬁgh&hﬁiﬂs anth@e FRLTRAHAS Q@%a@bﬁ eﬁs‘éﬁﬁ:ﬂeﬂtw acids containing
subdi vi d y_subscripts 1, 2, or 3, %gggﬁ ect

thrsp-rfonm pF {vedqup epb%@a’r@érascvdvaﬁrgaw@& ipfgsBYeaal main

(laBgs §$s‘ig‘ﬁ%€e‘drb% th@Retels TS UL G, an fdi 'd%ﬁh SEéaaE;Y substitutions to
is related to arachi doni ¢ acid, PG 2 (al so

prosERpgrppaying ctle Bainastesae @rféﬁldSllbﬁ%%Fd\béfssgchglpde 2,0r3,

wﬂmeﬂe@% ﬁf_;rp a&qrsbi% Cﬁiﬁ%@@@%ﬁé §&iH108ng ap&tm% and the
t hought to ant for vascul ar honeost asis.

ﬁﬁ@%@%@@f@@f@&%@tw Feiatedy raghidondpttidi but e to the
ant it hronbogeni c properties of the intact vascul ar

\p@u Salqugn%whsas Bl dRYIRS oh l;ﬁ’ﬁet@ 2R PRoAWEGES & inhibit aggregation
nodul at or of _vascul ar. tone_t functions to op ose

£hé taerorrsodiatipasHiin srausht @rtse impRERa P58 iAW hgcostasis. It has

bhgsQeyaAsLUhA P@G Eﬂa‘}'&%nir?bu@é‘ﬂ%hﬁc? ht@fr b ddagic proper‘ues of the intact
part|C|pat|on of hypot ensi on associ at ed

whtcHlag wpki RGEHpelke ﬂmzuglpfde @ﬁ am@}@l&gwe\lﬁa@qﬁéﬂemﬁwwhr tone that
ﬁf&[&%@ﬁs Eoooégé\!@thg 'aEﬁ’&{s o#H 8L S0 NaATRY llrﬁf)oﬁﬁ{c@%f these vascular

'y enhances edenma formation and
p@tmmew@phaﬁfzml by ﬂteu mﬁlwtwmfé’ﬁln@ the BriRptenssvp dsppctaied with septic
kl‘ikféka Moﬁgggﬁ)@ta 11N&mSHeM81 aﬂ fal RABRL fred @H@&Q@ﬁ $dsSular perme- -

reliev 0] tenS|on rel to septlc shock,

Fl BGdanke reﬁh@ricghedemofon‘aythﬂ avdavkespiednilitetien b%; promoting
?ﬁﬁ)‘&cﬁo%} B4, ﬂlam%ﬁ‘f%? \;ﬂ? ﬁf% ﬂg?eﬁg{ﬁgr Si¥tag ditdes RAQ ffreheve hypo-

Imted to r gl ng, . &8evera
mnmnan]ateglée ﬁ@tls;tShml@may medved edersa Bumgien tandmaygravent conditions
I I -
B AL ikl AR S e B P PR S hemo
tdmgmggest that "Pd 2-rreferring"” (IP) receptors act
as inmportant nodul ators of sensory neuron function

%g}eg%% vidh are %gﬂ@ﬁxhé% iff p@c[eﬁ?scsﬁk%e tfﬁgﬂrpsé? hﬁgézaeﬁ 0] or role in the in-

Since [P re
d@@tmrpsf ha]a@alg@utp Ilé@wnsg, ig eitiostdies rpr@flcﬂﬁﬁuhstam@ai Wlsilence to suggest

ERLS l“?é? ﬁ@%?org:actad@ %E@H&‘Cﬁ m cﬁh@cog%é}gggi neuron

roteln nas el n ki na ese re ce
ﬁmtlex éBley ptheTvmds zeﬁ’hm@olegml §ﬁem]rﬂwbll béc?t(ulfa)?&)y Sianeg IP re-

tc%_]plirgnrsﬁrg g{n%&é/%ﬁ@r}s a?{)cd'uglédq?%rg%valﬁéh I%gpﬁt% Qb ﬁ}gl ycycg%lsle ﬁmd phos-
phehpbieeﬁ oyl heacoed MR- dﬂperndcx@tmrosiiruldimese and protaislgeme €, these re-
gép(%grslcgﬁ: l&e@gp&xpe%ﬁﬂ CHrL PR chb A Q&Rﬂt?tana By YR Bansmitter re-
lease. Evidence of a prominent role for IP receptors in inflammatory pain has been ob-
tained from recent studies in transgenic mice lacking the IP receptor [Murata et al., Nature

388:678-682 (1997)].

In addition to being mediators of hyperalgesia, prostaglandins are known to be generated

locally in the bladder in response to physiologic stimuli such as stretch of the detrusor



388:678-682 (1997)]. In addition to being nedi ators of
hyper al gesi a, prostagl andins are known to be generated

wo o@alob3zed n t he bl adder in response to physi ol BQI/EP2004/007405
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stimuli such as stretch of the-Zetrusorsnooth nuscl e,
injuries of the vesical nucosa, and nerve stinulation
[smmné goncle Phjrirnotibt vgi@binRevsiapyms] 45vRE31E080 T [A9BYson, Pharma-
a
@C%§E§Zé%p$5_'?$ﬁ§eq8e@g% Sgng‘ ngi }{é rﬁfggf}ﬁ%ﬁqgﬁﬁ@ Mb&ed from the
ﬁrmatra@h@hm bermemye duggdstiend ullmkprbahgiﬂmhndmay be grlink between detru-

d dd I
T L e R e P B RO gy b
Icter dasnkiean Idras beaeptophsa:ﬂ thateedagilanidisnsaytey/inbelved in the patho-

AR ot Do Bt 7 "D Prc it b pduafaf efeptors are

aepcpe@ecb@dieeﬂeﬁ;ﬁnkthe tsgiient bfsucheotdigatsrent of such
condi tions. Antagonists of IP receptors are al so

gf%(rptg c%:l?sgss é@efr{ac%gto%ﬁ%}elélso e cet Itgzi@lid:] autrtlglét)y i ées&)l{aéoxgﬁﬂergws where-

dh P&l gemdistiqr ingesponer toian allegpi isgirexeyt comnde rattey soieditions such
(sepir dpiratugy

a3 a8t thma. Additional information relating to

pros aglandlns and their receptors is described in

Goodnman & G Il man's, The Pharmacol ogi cal Basis of

W@I&btﬂfmnatidnﬂthtiagtd prosiaglvdinawed ﬂHieirIrecepIEms ¥atekcribed in

L o LN I ——

ﬂuﬁir]}iew; v ork;fl%ﬁ, Cﬁ]apteeaé,tpag&r@bwlﬁncor por at ed by

reference their its entirety. The invention provi des

@f@ﬁ)@iﬁgmg%t atgn% Eg Pgied e(Ijl E?P%t IﬁaGt ns cccoé1 Hclertefngghgt%er supm or infra, are

aach hﬁrsbyancmota@ecbbqurerc’e therr nmacerlhréther eof an

effective amount of a conpound of the formula I (D

\g&%gﬁeﬂﬂ{)ﬁéréﬁdﬁ% m%f'rxodg(‘fgﬁg %egaaﬁg)él dls%gsgetoﬁr?cﬁ clh\éaon mediated by an IP

laetagpuial; {He; m&hpdsc suxwd,rmaiskeyin.g tak kobjyct il ababthkaebf an effective

t%gnog&'t%}@{@n&mﬁga hofo'ﬁghlaj(o) p- wherein pis fromoO

hydrogen or alkyl; or a

bond; and X is a group of formula i, ii, in, iv, v,
Vi, vii or viii; RaRa/NRbPRIBNR’R’|VLXJT\iiI
NRP RO R RV RT—A

X i)
wherein:

R' s alkyl; cycloalkyl; optionally substituted aryl; or optionally substituted heteroaryl;

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

A is—O——5(0),— wherein p is from 0 to 2; ~NR’~ wherein R® is hydrogen or alkyl; or a
bond; and

X isagroup of formula 4, 7, i1, iv, v, vi, vii or viii;

Ra b Ra b
R R N
i N/% ii NA% VR AR ;/\>
/ m
/ﬁw/m‘“\ \em/kN\ \ﬂ/ \9ka
ECR R



1 1/77/ |[\Jf ", X- RO Ra wherein mis Oor 1; nis
froml to 3; and Ra, Rb, Rc, Rd, Re, Rf, Re and Rh

weamk/odasgependently is hydrogen or al kyl; or PCT/EP2004/007405
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phar maceutical | y acceptabl e salt3s, sol vates or
prodrugs thereof. Also provided are conmpounds and
phar maceuti cal conpositions usable MAthfiﬁe nmet hods of

the ihverty on. Unl ess rwi se statedy—Yhe foIIovwrg,g},\I
ter §>|n this~£§£N' tion, including the
speci ffcalion and cl , have tﬁé%qgf itions gVﬁEhN

below. It nmust be noted that, as used in the

speci fication and the appended cl ai ms, the S|ngular
f QB @ " "an” and "the" include plural referents
unl'ess the context clearly dictates otherw se.
A@thO@rl‘alkylcarbonyl") means the radical -C(O-R

| oner al kyl as defined herein.
Fﬁﬁhﬁ% ad ﬁdradlcals include, but are not limted

t@\ RoRmRI ReaReR%r;ld Br cqehm@dpenctﬂnﬂyns)h)’dr%@d Otrlaléwln ke.
trgﬁllr e %n%ll%g]c%e e&tl‘faltes {‘OCB‘{I &'ﬁ@l@g

car on ra S|st ng so er of
carbon and hydrogen at ons, haV|ng fromone to twel ve
c avsoqriovidedrereicnaipeshdeand paswscestipd coinpesitiers wableavith the methods
l. nal kyl radicals include, but are not
?H% g&mﬁ met hyl, ethyl, propyl, isopropyl,
|sobutyl sec- butyl tert-butyl, pentyl n- hex I
odinj¢ss othm@@wtateéﬁhe fallewiingderms wger jn ﬂmaApaelsm@on,hedudmg the

d' & fﬁig{lmjl LAPALinQ heWeEEFé: F ?dﬂs%{v%h Bl qﬁﬂlﬁl@f%ted that, as used in

consristing so bon "and
attlmwec@gaﬁ@naa@drtbt ipficeded cle-msyﬂhe siogulas Hyms p§/>|' 8 apddthe” include

ent |inear or
bt S5 o i TR AR BRI ST ot g
soIer of carbon and hydrogen atons, having fromo

t BAssil’(oe Salkdenrberyiy nhasoh theitedicli-CEO)- wahﬁcﬁualRRySI lower alkyl as defined
; a%{l% UL Pﬁ:ﬁ«%@ug gcy)l 1&?5t1ﬁ8udg)ﬁﬁf'BJe%%t R&ﬁe@‘f@{fﬁ@ﬂh%ﬂcetﬂ, propionyl,

ut are not Trmted
ebhtyiryl, pKUbyhkelsopropyl, sec-butyl, tert-butyl,
nbut yl ,

“Alkyl” means the monovalent linear or branched saturated hydrocarbon radical,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon atoms
inclusive, unless otherwise indicated. Examples of alkyl radicals include, but are not
limited to, methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl,
octyl, dodecyl, and the like.

"Alkylene" means the divalent linear or branched saturated hydrocarbon radical, consisting
solely of carbon and hydrogen atoms, such as methylene, ethylene, isopropylene and the
like.

"Lower alkyl" means the monovalent linear or branched saturated hydrocarbon radical,
consisting solely of carbon and hydrogen atoms, having from one to six carbon atoms
inclusive (i.e. "C;-Cgalkyl"), unless otherwise indicated. Examples of lower alkyl radicals
include, but are not limited to, methyl, ethyl, propyl, isopropyl, sec-butyl, tert-butyl, n-
butyl, n-pentyl, n-hexyl, and the like.



n-pentyl, n-hexyl, and the |ike."Al koxy"neans the
radical -O Rb, wherein Rb is a |ower al kyl radical as

waledosnestoher ei n. Exanpl es of al koxyradi cal s i ncPCEP20041007405
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are not limted to, nethoxy, et-Hoxy, isopropoxy, and

the |ike. "Al koxycarbony means the radical - C(0-OR
0"MisereinreaRs thega cadoweR a\rh@gﬁm Rawsiadaveradkydeadiepbas defined herein.

h [ I

bg%:ﬁg s W%&C}:IQ%S ﬁk{ﬁgﬁ%@ﬁg% Elg!é%q t6,3hSthbRg 8y, isopropoxy,

e@h@ﬂydﬁﬁbonyl, i sopr opoxycar bonyl , and the like.

Alkylanino" neans the radical - NHRd wherein Rd is a
bRt f” Ithe@%dﬁﬁf 'd(@‘? R v@ﬂeﬁ’em@(mlo%r chyl radical as

ude,” but are not I|n1 t ed

aI am no s I nc
{Téﬂ%wdehﬁm Emntr@ltmﬁaﬂmmmwémdmls indheds, Rat ¢re m@t ited to,
vvﬁl(glrﬂgdlxﬂggﬁg Warb E?/?ﬁrggcﬁg%,b 81332 %ngfq?l %gé\lher ei n.

Exanpl es of aIk Ian1nocarbony| radlgals i ncl ude, _but

ar@ﬂ(ﬁ]@mm(p”rm{e@;; th@radpﬁg} WHgmmgp Boifyd lower alkyl radical as defined
ehiﬁé na'EALIQ ng)?é' l&glam'nﬁpﬂrdﬂﬁlé |11§Q'R1<!H)B§tr £ HW limfABftd lﬂﬁ:thylammo,
enedi Xy neans a dl val ent

radi cal -
n@thhén@ﬁnﬁﬂmngﬂﬁﬂmﬂﬁhfhké 4. "Ethyl enedi oxy" neans

the radical - OCH2CH2O-. "Met hyl enedi oxy" neans the

r aﬂﬂ(&l?huno%%’ -m &k ﬂjlesﬂélifcglm(ﬂ O)@HRSWB&%I{ l@ﬁ% Q 8wer alkyl radical

wherein'Ris a |ower alkyl radical as defined

h @\‘f@qﬂned Brugivp | Exgmples gif Rl};y]gmmqmghony]a@ﬁ@gl}s indlygds Digeare not limited to,
it fﬁnlﬂgt:arbbﬁ?lt&gylirﬁmo%gﬁ??ﬁ Xllmnocarbonyl and the like.

etha esul fonyl ,” propanesul fo

| kyl " means the radical %§h whereln Rg is
alA&iﬁYlemeaiawanea@g a déalon il cPFCH ARG Whersing lscﬁ‘/@fl 15? ¢
r a}ﬁh @he(ﬁéﬁij %éaﬁ?%&@&ﬁél%@ﬁ’ﬂﬂ(ﬁs “MEth?feﬁM%ch” means the radical —

radi cal de, but are not limted to, benzyl,

pﬁ@ﬁ%ﬁbthyl 3-phenyl propyl, and the Iike.
Aralkyloxy means t he radical -O-Rl, wherein Rlis an

Kﬁ foxgﬁ’dhféﬁ‘llls 88 rAgda D§©2Itﬁ %@fe‘ih REX2 WL §1k9f radlcal as defined
aralkylo y radicals include, but are not limted t

bbergiph dxgmplss ehsikdswipmgkandicals analyde, butese nolimpited F?earrﬁéhanesulfonyl
A HRNRURH S 6 Y4 b Sl My R ARY kife 1hiedr ocar bon noi ety

conS|st|ng &% nono-, bior tricyclic aromatic ring.

The ar group can be o |onall¥ substituted as

detiahal rﬁ%qrr@ - ragicaln PR swhereimr s aalkyliradicsl s Hefined hsigin, and R™ s

af RwtRbryll t4Mide6k déﬁ’ne&) HEﬂeﬁf‘ lxadhpRd e ﬁﬂaﬂé’ﬂ 2didARgANhde, but are not
naphthyl phenant ﬁ¥ 3 |uorenyl i ndenyl, pental enyl,
vl

abmitesh e, bengsdibeme tahshdpippyl ped thelkaedi pheny!
an1nod|phenyl dlphenylsulf|dyl di phenyl sul f onyl ,

diphBRdxhs REAPKE RaY Lo-1DeRERdh e Ay araﬂaﬁrfmw 8AYhned herein.
benzod|o§ylyl benzopyr anyl ,  benzoxazi ny

b byloxyyadicalpinsdidsabyare n@*éﬁ%%ﬂ t9ebenzyloyy, phenylethyloxy,
bgﬂg@@mkgolldlnyl benzonor phol i nyl ,
nethylenedioxyphenyl ethylenedioxyphenyl and the

l'j, ke, includin
k ryl” means a mor?ovalent cyclic aromatic hydrocarbon moiety consisting of a mono-, bi-

or tricyclic aromatic ring. The aryl group can be optionally substituted as defined herein.
Examples of aryl moieties include, but are not limited to, optionally substituted phenyl,
naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl, oxydiphenyl, biphenyl,
methylenediphenyl, aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl,
diphenylisopropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl, benzopyranyl,

benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl, benzopyrrolidinyl,



partially hydrogenated derivatives thereof. "Aryl oxy"
nmeans the radical - OR, wherein Ris an aryl radical

w@200d0633ed herein. Exanpl es of aryl oxy radi caPGI/EP2004/007405
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i ncl ude, but are not limted to,>-phenoxy and the Ilike.
"Cycloalkg means the nonoval ent saturated carbocyc] i

r hepasatorpbelinys rhethylofeddrapbenyhsthylanedigsyPhervl s s lise mdudmg
0 ne or nore substituents
i%%%%gﬂétxngggggle%%%%r H%%?qydroxy, cyano, Iomer
al kyl , | oner aIkO{g 1thloalkyl halo hal oal k

168

hy &ridsegra Inkephs theiradieal —8)-Rb xhersirbl iy #n aghiadisal % defined herein.
al | | d the lik
CESUGH Dy PLILNT s L g PRGN, phssy e

trlfluoronethyl unl ess ot herw se |nd|catgd Exanpl es
of Cesedllad] tegansrthermeapalenistyensed eaeocrlis adical GoRyif @R of one or more

U Qi€ W&P{aﬂﬁ)\él tlﬁﬂﬁllﬁkﬂ%t}ﬂmed%n&t dhel cﬁ)fﬁdn‘é Q%éﬂ’tuents 1ndep endently
C Yy C o} penty ope

cl oheptyl, and._t
“Sjcioiliy hdyorreamsodhser abidaner Ao o ek, Relorky

9&{5&2@&@%1@%@2}@3? Ziﬂrla aéjg)flﬁrﬁiﬂ% d1a1kg}aérlnﬁo, I_\glzl_nluélocarbonyl

a|ckx_x]vk>eyiema@ a@ﬁmmlioméfsedfﬁmdmm ang/aryeiflBaropqthdsunless otherwise

d%@ %ﬁgd h%ﬁllﬂgels of g ‘Bﬁ}[l Ea)&&lsliﬂ(l:lﬁéé’ bﬁ?ﬁ@%ot Nitadd Q?élopropyl

l'ene as defined herein _and
lesbwyleb@awﬂ@ytlob@tyu efqlm%@wdpnenw pvsldbgpirhispe the like.
means the radical - NRnR wherein Rn and RO are each
(! L +y.ad 5 ed
e T L Y s OB R R OB iR defo
| iheteired t O, dlnethylan1no nmet hyl et hyl am no,
diethylanino met hyl propylam no, and the I|ike.
g—@ﬁﬁl‘oﬁﬂé{ LadigBaRR tiie SRR & mﬂen%geﬂ}ﬁd lh@ﬂam and R™
mhe eln re each 1 ndependently’'a | ower al kyl
r aciyckopll dbﬁh%&@ﬂﬁéreln Exanpl es of
dialkylaninocarbonyl radi cal s include, but are not
| "'@}félgﬂk JkylGky ik 818 RGNV wherein R' is alkylene as defined herein
e an1nocarbony| nethyl propyl am nocar bonyl, and
thédB¥MéquH§Wb ngg hemgil. 0 neans the radica
fluoro, brono, chloro and/ or iodo. "Hal oal kyl"™ neans

aleyincAsmARP nfieds Hﬁrr%leals-ww {HERE RN aPO&dchiifdependently lower
with one or nore hal ogen atons as _defi ned herm

Exbibradizalstes Aefinsdiheyain r Beaneplesofidindilarainopadicals tnchle, but are not
l 'hﬁ} fe%.(*to,t cﬂme@l?‘?anﬁhf)l M%?p{ tRAY¥hinol dl%ﬂﬂf'léiﬂllngr fRiePYlopylamino, and

uoronet h rlnuoroethy ,
Zﬂkhqulchloroethyl and the |ike."Hal oal kyl oxy" means
a radical - OR wherein R is hal oal kyl as defi ned

he‘D?Al lamﬁ%lc%b %*’ e A th¥ radTBANE( @% NRIRE FhereirR®Rand RY are each
mhereln is al EIiﬁﬁrene as defined herein and R.j

hammek@(ylyagox@@f bgpdical as defined herein. Examples of dlafk'ylamlnocarbonyl
radicals include, but are not limited to, dimethylamino-carbonyl, diethylaminocarbonyl,

methyl propylaminocarbonyl, and the like.
"Halogen" or “halo” means the radical fluoro, bromo, chloro, and/or iodo.

“Haloalkyl” means alkyl as defined herein substituted in any position with one or more
halogen atoms as defined herein. Examples of haloalkyl radicals include, but are not
limited to, 1,2-difluoropropyl, 1,2-dichloropropyl, trifluoromethyl, 2,2,2-trifluoroethyl,
2,2,2-trichloroethyl, and the like.



H eteroaryl” neans a nonocyclic or bicyclic radical of
5to 12 ring atons having at |east one aromatic ring

w@emwsadivng one, two, or three ring heteroat onBCT/EP2004/007405
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selected fromN, O or S, the rémaining ring atons
being C, with the understanding that the attachnent

p'&{amau@ﬂox}’h enehnt eraditel+O-fasiherdn R 15 halgalkglas sletimedhageing

ring. The heteroaryl ring may be optionally

SybgLdr é&%ﬁ%ﬁ‘ el Rer gl Rt wikt BRI @518 erltel @eM@dHerein and R
S | n C

ol et | ut are not limted to, optionally
sig bstoplkaxed deﬁndhzol yl, oxazolyl, isoxazolyl,
thiazol yl, |sofh|azolyl oxadlazolyl t hi adi azol yl ,

mﬁayog % mbdl %r}}ibmoc? ﬁz&tﬂ% fadlcﬁmf@pcquﬂng afté&hﬁﬁé/x‘mg at least

ran ri azo rnm
S%Inqﬁygmﬁyf ?r/mg g@@fgjnmg qn@y‘g«ro, eF rgpp%, eteroatoms se%é:cted from N, O, or S,

b& %%Ehﬂ%{l’ﬁf?ﬁtgm@ 684 @WﬁﬁXﬁ@W&erstMﬁ%ma@ ﬁf?echltﬁél:hment point of the

benzooxaz enzooXadi azol , _benzothi azol

blasieroetyl mhcakwﬂwe orb?evnaz@mahaﬁyg The/ardesprryl rigg Fl??dr&%ewtmnall‘/
Az kRl Vs deiNGAEAL K] Exa'ir{&ﬂézo‘f h¥leroakyl 'n@cﬁbt’ﬂéé'mdude, but are not limited

qU|nox§%|ny puri nyl i nazol i nyl, qU|no i.zi nyl

neop bip tiyrallpswhpkituted Iémldelquaxli oxagalylpiso®Azolyl, ﬂaz@ﬁﬂnly@thmzolyl
d&)&éﬁ% vid It}hlaég\ﬁ%dl}g n@%&zg]ﬂg Ay e glf Béﬂ‘z%thlérg‘r? |tHi@bHQnyl furanyl, pyranyl,

partla eritvatives th

" pleidl, wsrolwlpyrmbrh@mnn@ﬁwm@m ssszﬂumh@ﬂ basizefuyyl,
CQ&%E&E&ﬁ%n f bé}ﬁgﬁtugpytrﬂ{f Dehtil Qﬁ&azolyp %Qﬁﬁ)%&@idlﬁ%e%%@oxadlazolyl

t'eroa hosen from
nbma@mol}’b)b;tgm’ﬁhl@dlamlﬂf bm’)ZOPYIfh@YIHéd@Wb isptiidpllylyazpigdolyl, indazolyl,

leﬁ}é%]yf’%dz gnrogcgll?rgﬁl )}:ftﬂfnngfj ﬁﬁlagﬁf P‘?]g d‘f&ﬁ'ifgﬂypn }Ighth?;ndmyl

pimldmoﬂ wbazamh @nlamlyly dsmmlxaquémybmbﬂm dikeyincluding partially
pﬁf r%%h FQ&R%PQE%{?ZIny| azepi nyl, pyrrolidinyl,
a

zoI|nyI |n1dazoI|d|nyI
pyrldlnyl pyrlda2|nyl pyrim dinyl, oxazolldlnyl
' ‘éﬁe&talzmyahdl mieghs a mnpmiﬁ:nt mgtprat@@mgze@;{, icensgHng of onte to three rings,

SERAR 1V B AR TR Y o s
bedho}. Iﬂ'}wzhtlterdq:myﬂ rind mx@apptlgma]]msnlyqtltutgd hg,d{cfﬁ;q‘ed.hytem Examples

I
ﬁtl he%erxg{]g{l H'{OY ties cn%éﬂn{)l?lﬁﬁg : n)} I%IEI tBiS%%QH}’E@J%M{med piperidinyl,

t piparmimyh hbmypip@tdzfrryh azepatmyrh yiredidinyb |p|yrgzpl1d1nyl imidazolinyl,

dl Y d:fr]olh yi noI %?/ Ipxn %ﬁr&?}%ﬁﬁﬁ%{: 8%2&'}{11151 1(5 )1(50}6%?21?11 1nyl
rmmqshoéilnlyy thla@hdafyi mdumﬂlémyl quirbslidinyk qullrmilnﬁ J@@@umhnyl,
nﬁ%}ezgg azcgﬁ{ thgr zﬁf’thd":‘? L ezg)?l%lgg’olﬁyngr!,g%;%{%% F%IZ 1@1991', gﬁlyarofuryl
2’eewgyrfdgmﬂaﬁl?suhyd@pgmgfggwmh@xopwaaylhs}mmww iyl
ra?wééﬁw%}g?ogb&e i rﬁgé)hﬁ/ ISulf%{lﬁl’%X]%’dgz)%ﬁﬂgﬁﬂyl

M&ﬁf@myﬁﬂhyll tetﬂhﬁdroquimyﬂnﬁxtybalhgdrl,soqulnohnyl and the like.
3, 4-di hydr oxybutyl, and

Za]{% r%%i/l)a 'isexfnre]%llrsbo il FQ/ (?Jﬁ%& B&%ﬁ% Isubs {‘%th 6or 89|re hydroxy
" Gotipe n&tafnp}es df@pﬂno&yﬂkﬂyﬂdw@gmsluﬂhmt ateencg l],ung’eeque;hyldyoxymethyl
d? sfl%:fr {ot})c?fe S@ltydp orp%l,J Qﬁ{ya%gﬁpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-
hydroxybutyl, 2,3-dihydroxypropyl, 1—(h$rdroxymethyl) -2-hydroxyethyl, 2,3-
dihydroxybutyl, 3,4-dihydroxybutyl, and 2-(hydroxymethyl)-3-hydroxypropyl, and the

like.




may but need not occur, and that the description
i ncl udes i nstances where the event or circunstance

woemanes3and i nstances in which it does not. FOPCT/EP2004/007405
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exanpl e, "optional bond" neans-that the bond may or
may not be present, and that the description includes
s‘IH’;@lIrexycmkbuhﬂémeans the irgpdieal BGASOH.Opt i onal | y

subst i t uted", when used i n association with "aryl"

'be yqnal" Oé{‘cgé o lgﬁ‘ r"ynlnea at hl?e s%{)? @ﬁgw %E@?&'&%V@rﬂ cﬁ'r Fumstance

phen eroc C i's optiona

smbgbirt ndeé dot mtepemdehatlﬂye dmstﬂnpmgntl(udésaustances where the event or
chfcg%%s%agl%g %)%S)d I 1Psta% egilrf) @ﬁ]kcﬁ  JoMPnSLRRY e%ﬁ%ﬂ optional bond”
cmedmahktythabdnyd mla¢berrma lnki/be pﬂa;emt,cmylahakyhe ddsatiption includes single,

dr oxy al koxy, am no, acyl am no,
n% %IOE gﬁ}) éls -al kyl ami no, hal oal kyl, hal oal koxy,

het er oal kyI C(R (vvhere R i s hydrogen, al kyl , phen yl
otopheally aibkitured"; whaRised jmasSR@Rionwhigx tarpligheayl’, "heteroaryl" or

h%f ggc,rafﬁlfy ",? rrnnngorﬁ)ﬂn ar}ghygwﬁyp getﬁro&%;l Br h&ggﬂ%ggﬂ%lkﬁlls optionally
conbhtoakedyihdepeatiesdykyitabketo, fpne@btlwenqsmngeta&umme) qr toyp substituents
IS b ST RS,
alvedlr &y, allkeziqg Igfmhe@ enylamtﬂcg lrrm;ﬁloeilik,}ﬂ]ammﬁedl; alhglfhn'ugne haloalkyl,
% G N LB B B e
h(ﬁSERt’H&I@@Rﬁ(WM@fG&CBIaarmﬁ‘ega‘rrﬁdrm() tdBR’ dnﬂﬂ%’raré: mdtpﬂldently hydrogen
oL, S S B3R 3RS AP P, o -
dd(ﬁH’Ri’)nL@ONﬁéRbé(wIﬁf@e mmtsl?mgertmen 0 t@B,CRfBan{drR” m_eiepmienﬂy
t

L AT B S RN e

" gRRrAllyL opdlcalkyldky, isieaylenighengiliyl).hat are not nirror

| mages of one another are terned "di astereoi sonmers”

,Atro I, ans th oW n

AL RBh  TRce R S T PUEY s SLALLSF Gty b e

0ﬂ1e matit botheQtqueacgef tgmdu@&fabﬁuitoms oe i t}al arfanpement of their atoms

"Chiral _isoner’ ns conpound  w one ¢
cBrTPEE: AL (B CE e OBRECT B TREraro Bp L peeee termed
Chichredibdnyersn Gteredis@vdrs thae hfdt?frrc&ﬁmag‘esldﬁ dachi dihlal and optically active
enantioner or., as g mxture of e tiomers.
CUATTH P BaEIeT B GPOTARI cog PO GRS DR f one another
f&@m&r&ﬁ"aﬁﬁ@f@bls@nﬁkﬂ"f ality is terned a "racemc
m xture". Conmpounds with nore than one chiral center

By exi st as, ei ther .an indivi i astereo

e SOt S FOREPES Pea S Ao draen e tof caused by
MhixtEHRe of Mb@ibnsTéarghidoabs stadiit @lentgal pordent , a

stereoi somer may be c aracterl zed by the absolute

cp urati,on (J?or S) of at c Abso
iR ot s R aen e T Bl Bt e orms
t @ﬁ)pq:kbbl% ct}iimﬁﬂ/tﬁldahﬁ}a@m Glthﬁ aB bﬁ nfdimﬂadl eﬁmﬂitmmerﬂras a mixture of
subst.ituents attache J[ center ynd
CSROLGEELS: (AR GOF 8g eglual amoun S0 vidual P& htiomeric 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

configuration refers to the arrangement in space of the substituents attached to the chiral



accordance with the Sequence Rule of Cahn, Ingold and
Prel og (Cahn et al, Angew. Chem Inter. Edit. 1966, 5,

wa@B®s/oewsvat a 511; Cahn et al, Angew. Chem 196BCT/EB004/007405
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413; Cahn and Ingold/. Chem Sod.- (London) 1951, 612;

Cahn et al, Experientia 1956, 12, 81; Cahn, J.

CreserEdihe subgiaentsattachadsio the chirahsentprcundes gensidestionsire ranked in
tQ&oﬁiaa%%E SHAONPSO u%f}éﬁzg%cﬁmlm &alaﬁa@%}% tHRi P EBew. Chem.

rotation The e conf ations are
d Mi% E@mh%ﬁeﬁj 38% ertatsi Tl 1n@ahaset ol ArrgéWp%qm XE886,53, 4 fahn and

CIARRY: ST P Bt G g eyt

0SIt€ s1
nﬂh%xﬂd&cd@é@r@; h]@)Io t he Cahn-1ngol d- Prelog rules.
Leavi nggroup” neans the group with the nmeaning

é’o%%thg ﬂ%He}(" 1%%81%%{19&1@&69%1&1@1‘5 that! 3&{@1} Q%%ﬂeﬁceocr 9@ Fed rotation

o or group g sp aceabl € und
alalktyutalbuhlg boodli Th&amsoniﬁummhesre@ﬁff@emt@md inghejr oapes by the prefixes

| nel yde, , AUty ar a%dqiplwh (ﬁl@ge Elfah i%gfsrhre ?h KRG e Yr opposite side

arylenesul fonyl oxy
ebﬁ’dmaelsublfe bnyd cux;he mbieaﬂeaduytd,mg)@rthe ﬁle]smHIﬁgnﬁdHPmadyg rules.
tosyloxy, and thienyloxy, dihalophosphinoyloxy,

acy a%%g gw{lr? d ﬂ?(%hé f.hlét Xa’mﬂ %&gﬁi’%@ﬁy associated with it in

ot ec Ve
" pmthectorgepigrieopstrhas., amaormmgrwg) ioplaemableamakt alkylating

a%c?’ cﬁﬁ%segxa{%é\ﬁ &%a leﬁ/ilrg%é}ggé ﬂc& qlré:ngﬁﬁglt% t\rloghag?%eél, alkane- or

one reac
| myknmulﬂonﬂomtsudnasl mdbmp@uﬂaﬁmilyécuwhethhmsul@rwﬂrem ‘dmmethyl

S O B2 Pt P B IS o

i mbsntutahbamylyxmpmpmm@xmwbwlamg tlgerhkqos to bl ock
reacti ve oxygen atons present in the reactants.

Al ' . » [ ic. .
s R B b BB A elgal Ll ARl v
s&lue smth@icwxgaMCthnﬁﬁstg)r, oBps gl;mmptvdmhesﬂ:lea‘svél;cbibaltseme reactive site in a

h alu?t?éuk&hoqa Eo%)€c§a11{ ecf’s’uc? ﬁna% ¥ Iche ct1%|n l%%(llg] Bl lc%flr]ﬁd put selectively at

ther's eroc ers, or ot her “a
eaﬂm&hsr ur@mdtetﬂh& rleadtlee sifr (leptatri pmec@sesbif dukmvgn@wmmbmpon the

orcrbox are simlar to th esc

h?rc?r oxlnfg gr g& g% BPOB l? gfaétrlva cixygein atoms pre Fﬁc’c gh rchtau%g jxgceptable
nptd’ugdtwe grtomps forEimhphce«sr ;dfenph@h)ehbxyh grcgnps,w_’ziaclm anyberemoved

R ety S G T typpac LR Lt Erc e gl APl irbonares,
Cormpghharsiailsythes, hot bl ahibishetsl or e algP&hers, and th
ot [ v
Sepieare i o dBR oo Rl al R P o Secrioed for

t hﬁirok;éfgﬁf@slpiefel’ﬂﬁ}étemlgﬁyh ergylovipmeihyl ende dE}tamples of protecting
protect th

t d
PERLBH BT SURERE DR BRI AL B IeTHE e 1999,
bW‘llely,SZnﬁéki dncm{mﬁoﬁ @t alb Evzytndilg 0L Seheyic -y Methods, 1971-1996,

(gayl Pgﬁnwlieya 4sSB2) . p- met hoxybenzyl - oxycar bonyl ,

"Amino-protecting group” or “N-protecting group” means the protecting group that refers
to those organic groups intended to protect the nitrogen atom against undesirable
reactions during synthetic procedures and includes, but is not limited to, benzyl,
benzyloxycarbonyl (carbobenzyloxy, CBZ), p-methoxybenzyl-oxycarbonyl,
p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), trifluoroacetyl, and the like.



p- ni trobenzyl oxycar bonyl , fe?t-butoxycarbonyl (BCC),
trifluoroacetyl, and the |ike."Deprotection"” or

w0 deproaisect i ng” i s the process by which a protBCI/ER®04/007405
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group is renoved after the sel edtive reaction is

conpleted. Certain protective groups maybe preferred,

ov Blepstiersion” gedepeotedtiigr idbaveareehrevhaeh ¢ Brodeqtie gwapds removed
Ofagéﬁm‘éa&ﬁv@ rcﬁ&?fstc'o 1 &R AN %ed@i&@%ﬁﬁl ggnay be preferred over
hydroxyl or_carboxyl groups include potasSium or’

s odhaintesiopbeiacesvenienepruraeAyairssk idemionala Repherksting reagents for

S Ll ' i in & ftasGihfor dodidh YRhBnates, lithi
ag’(lrezgllitec ag}fc(lf,%kggjlflcgrg??r%%cq zfl_lrlryl/st s,IJ or bqrqc))rr]stotr ?lﬁgr om g?et,e ° _1t o
amgidrargds inkedcoholipenlationsgzne i metheralt acede acid rigiflporoacetic acid,

S " G Nc t he conditions of

t %Igﬂfde}%gt i oﬁ %’e?rn%bqél\égm&rio é(ger’ ig?]&lf:}%gjfkﬁhct ion therewth,
including, e.g., benzene, toluene, acetonitrile, .

t élneatgrgrmt solgent” n Neerit pedvangT mspmseniotient inirtomsieothaconditions of the
MeLRvbe Bgin% QL HEei0 on‘ﬂln‘&ﬂhﬁ’ R ORE) 88uding, e.g., benzene, toluene,

di chl or oet hane, di et et her, ethyl acet A €, acetone, _
!T@t:qtgmtrelﬁ,ﬁﬂralp@hrqﬁqeqn, Nh:bmgﬂlylfg{mgndea cbé;qar@ﬁgm; Imethylene chloride or
I RTS8 ﬁlane,tcﬁgﬁlélk&lé&ﬂﬂgld’ietﬁﬂ%ﬁféﬁeeﬂ'g@Xéét%,%etoﬁg,qnétﬂﬂ ethyl ketone,
like. Unless specified to the contrary, the solvents .
useathdnelteieanob geepaonk isoprapheclp raslutenelndieraricopyridiae, and the like.

| " i " . .

t g ARHREHLS e PRARTRBEHLAER, sl IR TREL AN e PR esent nvention
cerpositsolyents.hat is generally safe, non-toxic, and

nei ther biologically nor otherw se undesirable and

| 1 R . X .
B R e
acewposibie thad isrgeneralltaa son-tedirand meithert bivlogigalbf ndr dtherwise

0 P el e .

PSRIBYS BTALIARhEal, OTBRRLI LA Sy

c ohpwsAceqtagal useot del eterious to the recipient, and

nei ther biologically nor otherw se undesirable, and

i R . i . i .

oEASE R L S ” ABSEPLERLELPE MO A n
apbumeasbiticabenmpesitiondbatus geherallytdamps pbleivithcthe iother npgiedients of the
cl.al ng.i:ncl or e ot .
CLALTSSUOFAISSCRT ) 01y 0 AR BB, o ctervis

c ongoimblemdriscladesal dartidvdhatiisaqotrablie fevkteciabiyyuse or human

a tl i i by : :
SREPAAELPOR OERSEna? IR g i
saind glaings, igcludestmitiudee arfdinosethdn adesuchoarrsal t s, f or med

with inorganic acids such as hydrochloric acid,

h . . $ . A . _ .
DYELORLEIAE B L, Rt LS il o sty
agicdptableand skatposseises theiddsiredrpbpinadotogiel astivite o theiparent compound.
aghd; sa g/’%%[.),gmlﬁ@ee_propi oni ¢ acid, glycolic acid,

c aci’d,

pyruvi actic acid, malonic acid, succinic
ath)acidraglditeonaseltsl formeddevith morghnid acidsrsiich adiydrodhdoricacids

aci jtric saci . ZOL ¢ i . . . .
3ﬁ%%ph§dgﬁlg )%y%@%%%}%c ;ggighlggr?ccaac%, %hosphorlc acid, and the like; or formed with
organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic

acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic
acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-
ethanedisulfonic acid, 2-hydroxy-ethanesulfonic acid, benzenesulfonic acid,

2-napthalenesulfonic acid, 4-methylbicyclo-[2.2.2]oct-2-ene-1-carboxylic acid,



acid, cinnam c acid, nandelic acid, nethanesul fonic
aci d, ethanesulfonic acid, 1,2- ethanedisul fonic acid,

WQ20wpdeBsd/- et hanesul foni ¢ aci d, benzenesul f oni BCHEPZH4/007405
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2- napt hal enesul foni ¢ acid, 4-nmethyl bicycl o-

[2.2.2] oct - 2-ene- I-carboxyllc aci d, glucoheptonlc acid
3gb1h@1mplt<pm@p¢1@m phqwimopnomcméxdhsnra%t tlpeetig@pid, tertiary butyiacetlc acid,

dg) .

PSSO ROEL S U e e oo

sa’flealcg/wis rgevjogtic aé?t(banﬁl &leéﬁ<ﬁd rruconl ¢ acid, and the

l Kf)%ﬁlt& @ ihen bR LOBR p BeRChdhCpRER! &%ﬂ?ﬁ%ﬁ%ﬂher is replaced
par ent conpoun e|t ris rep%

| ona neet@ iomm.galakalkali meatalion, en alkahnegakdl lpneoree@rqlwnmﬁl ion; or

o&fau%'tég %@uagg 6191 BhiseC %béegkmé cﬁg?ﬁ{i'k B&e?ﬁxcﬁfd@%ﬂ{a‘ﬁolamme,

bade. TACCept abl €°6r gani ¢ es | ude et hanol am ne
d d&tthtmwtalrmm,rtsgthnmlemm trbmeihaging, ﬂ\bmhvé'rﬁlur@mme, and the like.

h-qgl
NATEL e USRI s 0 Sy SRR AR B GLAEA) Fossion
p bydiesidansoldivin o oambdeatesodlumhyxhpbdnamé th@bkﬁ u m
hydrOX| de, and the like. It should be understood that

a Itr gfd%qﬁld‘éﬁt dARa agt% cf?éHcE ‘E@% Eﬂarﬁﬁi%@lp&c@ﬁgf Sccitable salt includes the

vent t1on rms or crystal orns
t h@veﬁfaddlplantf@muﬂ ardrystal derestthereefs paticylady mlgatessm Roditreerphs.

¢ %va%{e@coﬂt&ﬁ%fthﬁl s%lEﬂib fd dr%oﬂrst& ﬁ}e%é:ﬂg&qﬁg bf Q%olvent and are

and are often ormsd urin
pobee §smefl during tlad }jmows pbarystilljizhtian e Slydrates ave faath n the solvent

t hsewastgl{ 4 ﬁ%oﬂo%at@?e{‘rg Eorlrrper&ﬁ‘ﬁ']leﬁ(%ﬂé)go#eﬁf‘ 13%]&%(1}{)9 rﬂ@ﬂnmﬁg include the

he'sorvent 15 & s 1 nc
d dfffeeergatystat p&tkaig proktmenta Df ’dma g:c:me demental cmP@a’fman of a compound.

engITE B‘ﬂﬁ 19391 eld%? 8 )@r@(odémf%?p 94r§fﬁr§f?£§d Spectra, melting

usu ave Fsrent I on pa
i pbinds, delnwdmrdmess roeystal b‘lgappmp’utcsl andet&strtcyl, pﬂmamrﬂwestablht}’, and

Sf%ﬁ}g[ﬂ‘}{ ;\?a% Hé fac t I § cllh nﬁ‘j 1%% 5]51&2& n BLRRE rrg’ce ﬁ?ggst?lhléatmn, and

POUS TActors Suc
r eorapettahpérzaté maysmisvalsmglerca)tseﬂ tfrnctoydtnailnktezat i on,
and storage terrperature may cause a single crystal

f ahm Lo QM DakE 25 ? H%%& ér%? 56 Jf&&ﬁ grgﬁbﬁgg ?‘?the subject that

herern enconpasses et
t hetiewahe Eﬂcenc’teti uipise nﬂﬁmempxyp hsen@pre&rltekiendmﬂimtm, one

preferre i nent C ' ._ef
e e
Fexarﬁpdar@}armacqmb@cairaﬁmt ogikidle afefteatresubis finlthegrereation, alleviation,

- Shtrde B B &t SuB e Ak VB HAGMRen Jaingey tractdisease
i @n‘ateammthmmm asdbfet in need of suthdsagrerst &t e preferrad emiradiment, a
a subj ect need ch. treat r.ef
AR L BRI Sefp il with
achdrmtlobercﬁﬁt irhesdbfj’edt hmp)g odBedssstatesoatabledsy the fiministration of an
t[ﬂg eut| C b {é]‘g nﬁjlpect avi ng mgl sease
[ tPégiogB b§1 RHE SEFRIY SR HIP
receptor nodulator, in particular an | P receptor
afifuitgent| mtans' r&xhirmtstahdmansamamtm [Ezamplts nbmamanmatainslude, but are not

Eﬁ?nqpeldef‘o, a%];r mne}argn%lo% ther}\(/‘llarlfllgqeaha blass RliSalo fon-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses,
sheep, goats, swine; domestic animals such as rabbits, dogs and cats; laboratory animals
including rodents, such as rats, mice, and guinea pigs, and the like. Examples of non-
mammals include, but are not limited to birds, and the like. The term does not denote a

particular age or sex.



limted to, any nenber of the Mammalia cl ass: humans,
non- human primates such as chi npanzees and ot her apes

w@pasioesskey species; farm ani mal s such as cat t PEI/EP2004/007405
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horses, sheep, goats, sw ne; dohkstic animals such as
rabbits, dogs and cats; |aboratory animls including
r 6’ﬂlmapseungdb/rﬁf&stmeammunm meansandnmwinhefa gingeounaibiat waen
of .o e,
| Jrnt% nelg'?ﬁ' (%Igs%tggct @oﬁ@ﬁﬁ&%ﬁg%&% %jﬁgz is eS?an]a gﬂé go {]ff&:t such treatment
d éndhediaeapastaﬁecﬂhca hhagpelmnallsfe@ffetmenap@@iwﬁailar}ydependlng on the
lyeappynt S
CRERBSIAE AT e TR ARY Ble Blcrty EPMR ORI, theageand
steizttefe hiegltls of the sulgert, the r@fté end fosmmf admezastnmmn, ﬂtﬁr}udgﬂenent of the
case stat Th I veanount "
ﬁ?n %ﬁ* é:%e di %fgm%r&ep %}W{&I&C Bnd éth% g&%% sease state
be| ng tr eat ed, the severity or t he di sease treated,
t HEreatiyez" an dtreatinantéa Hiseds btatsfin¢lhdessubj ect, the route
a?ﬂ é)rgven'ltlg%%hadﬂ r:alllsegstrta‘c%te X g?elluﬁg-%ﬁhé Figg?%t%fnstoq %a’:: disease state not
otchéervelbgan alsebJeCtThﬁam}ﬂJgﬁ exposed tto enpredispdsedtto thedlissasesstate, but does
udes se state,
{}?‘etg ueg,llenge (frh eS ciy%&%ﬁcﬁ% gfg[h% O ?t . he di sease
s(b)tmhlhrttngtthe dsest optej ie. ,alr@slﬂnpmt dt?@pnmy. o theadigpassastiate or its
m . edtl rs?;gosed to the disease state, but does not
%}gyé}j? 2%r display synptoms of the disease
S(E)trehev(r@the diskdsk iateg. ¢ ausdhg eageoratyat @ermarent regression of the
arrestln g eeLl|°$1 nt of the disease state or its
cﬂsﬁﬁssétla Bfisal sgpp n?%ﬁl ‘relieving the disease state,
i.e., cau5|ng tenporary or pernanent regression of the
dDseaseatasd”ahearsany tisesk,idiiocddr, endiicansymPoss as érdtative.”
means any di sease, disorder, condition, synptom or
[ b
n]glsga%g St%ll}, asso%}a??cﬁ%%} 1;1’%:6?}1’ ag]z%g(% % %?H],\Myt tji]actt ngﬁg k%@ ¥)I‘
o Pufbpeytl‘rpt (ﬂﬁlsympto[nlcse)f tind wmayy traetGtused upsqdhangeably, means the pathologic
er changeabl
PR PepE ety 20 OF iR B AP L] LEORPARR chllEle or i
smmtdatmn smhmgmsordsred mnieprytirege @awsling Yingwoosoéthe urinary tract

Y3 BT GhE B0, BB SRt L iy, nd

opél’mfnyphsérrsimzﬁﬂyon, outlet insuffici ency, and pelvic
hypersensitivity. "Qutlet insufficiency” includes, but

isg%Qt?et nsu@ﬁéee gt ﬁbluﬁes, EQ{ 1@ opgrglg&:fpob ok deh g hﬂédyiﬁa' ftﬂ'ﬁﬂtf intrinsic

ctéric i'crency éonti nen
u sp}ahcttyms@{qmtemnﬁtqr makd:@nnmmmfeasct. dtlisasudlyrsgmgptomatically manifested as
r]tceosntn nence. ' "Qutl et obstruction" includes, but is
ndt < 11 ?é%Ffi beni gn prostatic hypertrophy (BPH),
urethral stri cture di sease, tunors, and the like. It
i SO uat abbtyuction]) irahates, bailt {synotrtiniited $¢,ddnigs prostatic hypertrophy (BPH),

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

(urgency, suprapubic pain, and the like).

"Overactive bladder" or "detrusor hyperactivity" includes, but is not limited to, the changes
symptomatically manifested as urgency, frequency, reduced bladder capacity, incontinence
episodes, and the like; the changes urodynamically manifested as changes in bladder
capacity, micturition threshold, unstable bladder contractions, sphincteric spasticity, and

the like; and the symptoms usually manifested in detrusor hyperreflexia (neurogenic



obstructive (low flow rates, difficulty in initiating
urination, and the like), and irritative (urgency,

waapsamipi c pain, and the [ike). "Overactive bP@EPR2004/007405
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or "detrusor hyperactivity" inclides, but is not
limted to, the changes synEt omat i cal |y mani fested as
ubkgédl@y infcomﬂitiem:gu,ch reduide dbishatider oukpamsitffigency, pelvic
contl n ..a
YReIsensin 1v1 ﬁrll ¥do %fgc aé‘rﬂiéﬁ(grﬁs sllelgllflgs’ debxlbﬁ d%%@ﬂgﬁgrégﬁc? the like.
m cturiti on thr eshol d, unstabl e bl adder contracti ons,
s prelvic Hypersersisarity ! mlcmylﬁs hntiis nhtlimitkéto, aeldictiagn, sytaystitar cell)
fes ed. i or
(ﬁ)gsﬁlp% eg‘%% éros a’tlrs] \%{?\éao ,tur%%lg 1§,ucgﬂ119§lgﬁ arfd the like. Itis
0 tmsnpmata:tloxﬂy mw1feeﬂed lanpuﬁ;‘mﬂannwlop et discomfort referred to the pelvic

d %ctrjnz gr?c? LEd c|lucf S S)Lné%fagr{ E)zgfé}é&wg %Eﬁ]dgr.l ons such as

Hypersen5|t|V| ty [ ncI udes, but is not limted to,
pefain cmpeaisithe mntewrslt:SSﬂcvcahze(dcseJhdaylon pEdisecngfort, distress, or agony,

p;e%sﬁlggl nolrr?thepsl’i L{l% of séé&a}f?g&/ Hér@e eﬁﬂ{n@ oAl T'hte{elsaire many types of pain,

nu'rthfchlsg bdt ast lpmted tol. hghtamg@mm;p}mntcdn pamn;fshpotmg pains, acute pain,
to th

sﬂ%r ! ed( gf?pam Gl CC{ ath %Tlgl g)%plgarggﬁﬁgl%alﬂ neﬂfalhég Fﬁ%uropathy, and

overa
othd l&ke< Doderad'i ﬂlastrcsehwaﬂm @zafonmyswmmmn, Wi Bt $ae1$1d¢rs Company,

gg@%%ﬁi}h}% ?%ﬁ fﬂl erll IF %eat}n%ﬁh ] rp(:)aur}Jl ; 26 re%rillcg {hepdézgreg fof severity of pain

ppemelved]b)m&eartgqenbsub)wm limted to, Ii ght ni ng pai ns,
phant om pai ns, shooting pai ns, acute pain,

L P s DRS00 N B S Bt 1 0834 o
I phﬁhsldgwabdlahm;as wikell BY nxbnmﬂmmygatoiﬁleﬁdns ingthe pe¥ipiBral nervous system.
a Phi |l.ade
i §%{Pﬁ'§?’]?§g€fq? a¥l‘r111c a1n1 gu% g.g arte ﬁle ItF(g ‘éoqgl?‘iréngii/or mechamcal
ohypailpespe tleemubel lbgchanica]elzlibd*ﬁm dsablepe piin, éﬂﬂmpmmmaphms:and the
pﬁfén" means the pain resulting fromfunctional
% urbances and /or pat hol ogi cal changes as well as
noni nfl ammatory | esions in the peripheral nervous
s{sfiodniatdeX anphes nmsﬂecnbuudpastamommmnd thatghigdasts Wit a garget. The
not limted,.t chanl
t fiipragtions l‘m%%h QHF are Inolc i ync?, élago nt{l%/o%?& aan%etﬁé ke, as defined
ehtteapent pai n, and the I|ke I\/bdul ator” neans a
rml ecul e such as a conpound that interacts with a
»I1he intera s_J.ncl

Agoané%cnimse ns 4 aegcgltﬁlsg(%}l asa C Li:h%mfli agaru% %}%& elal 1*521%91: ora
h boehone ﬁxégemhnantés thmeea;nmtﬁofmiodmn Insalwbdmascqvt@tmnqgo und,
a drug, an enzyne activator or a hornone that enhances

t hﬁ{lﬁgéﬂl})@’ t11¥ea8£ %%cﬁ%{r)slugi?!iﬁ C&)nﬁ%cﬁfndr g Sﬁ%%% ex‘?‘iﬁ%&‘?& inhibitor, or a

d hugnom then dirmmishahotprevants the agtidrorfrimather m@tcule or receptor site.
di m ni shes or prevents the action of another nolecule

%n ge%%?ﬂ,ttﬂg nShokficlature used in this Application is based on AutoNom”, a Beilstein
Institute computerized system for the generation of [TUPAC systematic nomenclature.
Chemical structures shown herein were prepared using ISIS® version 2.2. Any open
valency shown on a carbon, nitrogen or oxygen in the structures herein indicates the

presence of a hydrogen.



In general, the nonenclature used in this Application
is based on AutoNom, a Beilstein Institute
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systemati ¢ nonmencl ature. Chem ea$-structures shown
herein were prepared using | Sl S*version 2.2. Any open
v dls égresil-Ehown inthe arts telboundazolit-2 gieninograxy gemrhpounfds such as the

st erein,i.ndi.cat es .t he .nresenc.
h )9%&%519{1(% 0 ormula II’I S tag’ctomerlc € il Engm x%nﬁ}é&le ifhidazolin-2- -ylideneamino

en. As nown 1 n e ar
I gradgzol i n- 2 ylan1no group, |n conpounds such as the
conpounds of fornmula I, is in tautonmeric equilibrium

wWith the imdazolin-2-ylideneamno group H\ N . NN H

\ , For convenienceg, alh~the conpounds of_fornula I

are shown as havi ng N ;t1Qapdhrﬁ3N amno

structure, but it i$'tovbe understood t conpounds

of both tautoneric fornd are intended t& be MAthIn t he

scope of the invention. Wiere any of R 1 R2, R3,

REOT egnvepgneerall ﬂwconm@ua@mo fhproaplal aqa@apwnpp, é9V1ag 616 imidazolin-2-yl-

PLEHSS ﬁm&uﬂeoﬂ‘@c&@ kdsiyd unders%o&h@?c&hﬁ&lnds JRothRAGtomeric forms are

preferabl% . In another enbodinment X in the

c FHpriadde befwithip Fhﬂsaone qf§hf’dn’@ﬁ‘ffﬁl9ﬁ of formulai. In

still another enbodinment X in the conpounds of fornula

I wrﬁeraalg;r@m RE, P ORTRY, &°TRIORY RARESn O RE bt azk;}llﬂle;aa@tppg&ably lower
enbodi ment n the conp ounds of fornula | a grou
oflFlokenthaC qaﬂqmr@reorgrpaefﬁablvp% ‘Callkhnd Rd are

hydrogen. In still another enbodinent X in the

C HRUHRESenM o diRERUX & theicSmPoGh BT f&ﬁnﬁl@[ ol g’%ohl? offﬂoh%ula 1. In still

c and . Rd are hydrogen and_n is n st
aﬁ%(fRﬁ%frer%ng%%ﬂn 3@6 Cﬁanﬁén@:if%pf ¢fa L ésra groppaf @rmuiasl and m is 0.
awmp@m@ﬁerfeﬁmwhﬁeﬂt,x M thécdn (R@hds BB forRalANd aRBdo @S @fformula i, mis

ﬁg n.is iIs - . In still —anot her
e

T R>@rrant He h&fﬁﬁ% ﬁlagtﬂb%n%qrr?mb@drmﬁn; Yalrghg gpmpounds of

Oforf'rﬁﬂa["}'ﬂs @ gk@u fifdrrfula Behq i, 2. RE R%ﬁ{cairg h?&'r@fg@rg%m n i 1. In still
i S Alis” %H%tand is 0. In still anothér

ew&hﬁrmboment hesppoanads oyl ﬁﬁnsat gropg opfogmylag, m is 0, R',

of® froL AU IR afe hﬂ?r!%g%n m1sFi R AR Sﬁﬁfj Ry Rl18nPMHRF nglgadmﬂzntXln the
is’l,Alis - s opti nalﬁn%bstltutg

pheApoundspf §Qrmula bﬁ@tgn@rp Qefrf@@wlpmﬁn i90, iRy R hB” ashourpdigdrogen, n is
Oi AR %%—]alnﬁ s 8/ TAYRI QﬁotEQ{ éﬁfl]a&hfnenm( '11? ’d‘% cogﬁyouﬁﬁs of formula Iis

Rc and are drogen,

aRErgRD q §orgwéﬁy|m b RORAIR ;ﬂnélﬂom Pxdregenwptin, Pa18k§ O)p—— and R is
?t@onaﬁ letuﬁébﬂélgk Xt ﬂP?/rE(Jt? le%od ¥ 0 g'l ¥ lc@%nlﬁ)ﬁhmds of formula
cl oal kyl oxy; 0X ylene
Jﬁ@chfyup ellpbonipdsmds 0, 41% b B a ﬁy&lrs@lydmym zmasﬁoA is =S(0)p~ pis 0

%engx% gr o}& OPHBSMMbSéﬂ%@%%ﬁ% | }C)flalllﬂg'laﬁlg X753, %&%Wl ’cxcloalkyl cyclo-

anot

;@An-ﬁ}é@ﬂ,mgf;cyg{gaﬂ@aﬂmoayu alliydengdigropsgertsfcyf aarboxyester; nitro;
alkylsulfonylamino; hydroxyalkyl; phenoxy; alkanoyl; haloalkyloxyalkyl; phenylcarbonyl;
or amido. In still another embodiment X in the compounds of formula I is a group of for-
mula i, m is 0, R% R®, R®and R% are hydrogen, nis 1, A is ~S(O),—, p is 0 and R!is 4-alkyl-
phenyl; 4-halo-phenyl; 4-alkoxy-phenyl; 4-haloalkyl-phenyl; 4-cycloalkyl-phenyl; 4-cyclo-
alkylalkyl-phenyl; 4-cycloalkyloxy-phenyl; 4-cycloalkylalkyloxy-phenyl; 4-alkylenedioxy-
phenyl; 4-carboxy-phenyl; 4-carboxyester-phenyl; 4-nitro-phenyl; 4-alkylsulfonylamino-
phenyl; 4-hydroxyalkyl-phenyl; 4-phenoxy-phenyl; 4-alkanoyl-phenyl; 4-haloalkyloxy-
alkyl-phenyl; 4-phenylcarbonyl-phenyl; or 4-amido-phenyl. In still another embodimént X

in the compounds of formula I is a group of formula i, m is 0, R% R®, R®and R? are hydro-



mula i, mis O, Ra Ro, Rc and Rd are hydrogen, n is 1,

Ais - S(Op-, pis 0 and Rl is 4-al kyl phenyl;
wad2malas3phenyl ; 4-al koxy- phenyl ; 4-hal oal kyl - pP€rEP2004/007405

4-cycl oal kyl - phenyl ; 4-cycl oal k¥4 al kyl - phenyl ;

4- cydoal kyl oxy- phenyl 4- cycloalkylalkyloxy ghenyl

4ga1, ik én@cﬁ-eﬁk@hyoremslo and-R ds ‘b@}lvl«ph@iyylél -halo-phenyl; 4-alkoxy-phenyl;

T e
4 phenoxy phenyl 4- alkanoyl pheny
41t edrtvarh klyibo&ly@lnlka maplbe nf/the fdmptlde nyilndaun buppk Ophdmyhay be 1. In
° orfte BhA9: P GJA? éhhtlread}%{gér%ﬁ O UL

e conpounds oup of forrmula i, m
|s 0, Ra, R, Rc and R are hydrogen, nis 1,Ais -
5 spo)n@.ny en@odgn@tah dis Reptiprsally sd))smy;te@p]emyl such as phenyl optionally sub-

stji]tﬂltelcﬁ' @ﬁ@ﬁ% hﬁl’ ](ﬂii%y hﬁgﬁﬁw cycl%aﬁéﬁ: %I"éﬁl%)leﬂm e&xlloalkyloxy, cyclo-
4a&yh11@wmwﬂmlwﬂ®xy q@ﬂv@wyrl carbopryestart mitmo; dkodfomplamino hydroxy-

ngle 8%&0%? Jll? %alb%ﬁ&% ﬂ%ﬂgﬁ%@l&rﬁ}ﬂr YS} gﬁé?@ Iﬂ’xce{'tgm embodi-

d;rbmm&ymhml spitalcopbiryl salbsti phengt 4@@9@1 phenyl; 4-

10 8 °aﬁ§1%§§9%%azf’ A B A0 lienfh Bigatialitony-

Cphémtklkglkﬂmwdlwqﬂmaﬂk%caibbw phsnylal-karbexyesteogrlyenyl; 4-nitro-phenyl;

A RS ERE T+ R b ARy 4 kot

pphﬂwﬂ;céahdimikzﬂomﬁ(yhphmyl 4}phen¢hcm1abbnqu1>’rtmyﬂ| onzblatmchphenyl

maybe 4-al kyl - phenyl ; 4-hal o- phenyl; 4- alkoxy-phenyl'
4 I I he
411{3%!5 3 %{)?ﬁﬁﬁeﬂrs th%ﬁllet}}%g P @y Cl%(\Lenﬁg F% utlhﬁe a c?mpound of formula

15 4Hcyc|oa|ky|a|kyloxyphenyl 4- alkylenedloxy phenyl
4- car boxy- phenyl ; 4- carboxyester phenyl ;
4-ni tro-phenyl; 4- aIKyIsquonyIa no- phenyl
4- hydr oxyal kyl - pheny®\4- hen
4- al kanoyl phenyl ; 4- ]
4-pheny|carbony|-pn-» dQ- oh nyw. In certain
embodi nents the net hods of the Y nvéfrtio y utilize a
compound of formula Il () wherein Ais N m Or - S
; R4 is al kyl; halo; al koxy; hal oal kyl; thToaIkyI ()
cycl oal kyl al kyl ; cycl oal kyl oxy; cycl oal kyl al kyl oxy;
a%ﬁli enedi oxy; carboxy; carboxyester; nitro;

sulfonylan1no hydr oxyal | cyl ; phenoxy; al kanoyl ;

hAIowLM?haxyé+kyl phenylcarbonyl or anido; R5 is

f%dtr gsgaglt%ﬁ %éﬁ% 'h'éP @gél&ékyg cyhl%al ﬂk¥fé %}g%%ll@ﬁox?f‘ggrdoalkyl-
20 Ranb Rﬁgylolmz, zé]qdierﬁdloa{y,e:aé:g)xyi,eiarhwylesltmr ik no; élkyis?.fmlylahi’ino; hydroxy-
tGer ?QLJ;F ?an t{lﬁ%n%%l E%%Ql%{dﬁxygﬁkw phen)% 28‘%81%}1 or amido;

R® is hydrogen; alkyl alkoxy, halo; or haloalkyl or R* and R together form an alkylene

dioxy group; and
m, n, R%, R?, Rb, R® and RY are as defined herein.

25  In specific embodiments R* may be methyl; ethyl; isopropyl; tert-butyl; cyclohexyl; meth-
oxy; ethoxy; isopropoxy; chloro; triflluoromethyl; ethoxycarbonyl; hydroxycarbonyl; nitro;
methanesulfanyl-amino; hydroxymethyl; methoxycarbonyl-methyloxy; morpholin-4-yl-
carbonyl-methyloxy; morpholin-4-yl-carbonyl; morpholin-4-yl-methyl; ethoxy-acetoacet- -
amido; cyclohexyl-methyloxy; phenoxyethyl-carbonylamino; phenylethyl-carbonylamino;



et hoxy; 1sopropoxy; chloro; triflluoronethyl;
et hoxycar bonyl ; hydroxycar bonyl; nitro;

woredohaessul f anyl - ami no; hydr oxynet hyl ; PCT/EP2004/007405
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met hoxycar bonyl - met hyl oxy; norphdt i n-4-yl car bonyl -

met hyl oxy; norpholin-4-yl-carbonyl;
mBRYRRSET el oprRPORY carbeEHoBREnY heb ek atbsrylms thylamino-carbonyl;
cygl pﬂma&oaﬁﬁbwr@em 1; ﬁﬁ%ﬂ@ﬂﬁ?&ﬁ&%a%rﬁr@&%tm)@@z (ethoxycarbonyl)-
phen | et hyl carbonylanlno am nocar bon

i: Xg@rwpremg}yémrpbg]grbéﬁ%car onyloxy—methyl 4-phenylpiper-
plaﬁﬁyll bk R} AR GRFIAAMAarbonyloxymethyl.
2,2,2- r|fIuoroethyloxynetﬁyﬁnygheﬁ%k§

hydr oxycar bonyl - met hyl gx et hoxycar bonyl t hyl
21q g@ﬁ%ﬂ%méhm ip fy @I%l/'qk}gﬁ |is O Ig’l Znothet cmb odm}/en)c m in forymula IIis 0 and

MRR QPORY Jhd“R‘Vdre ﬁﬁ!ﬂegay L Iy adas%é%hfboﬂnﬁaﬁwhpfo@ﬁhﬁzm -0, R, R®, R®
1- yI- t hy di mret hyl anmi nocarb ong oxynmethyl . In one

eﬁﬁ@)& ﬁ@rhydrﬁgen apdprgl- almsrllua§0@er ¢RbedisieRE R i fprsaylalis 0, R% R, R

f -
M A DR erelwlhﬁoglg{lflilﬁ 12.1}]1%?{‘; éﬁﬁeeth 5 (ejtlh hs?ﬁ%ﬁ tét %utyl cyclohexyl meth

hydr ogen.

i )éxso eapw LRPTOPREY AFHOTR; Hrfﬁuqryaw&gyéwtmcqib?@ ﬁlvdrwcarbonyl nitro;
ALy L -

; Eg{elg%aél@%ﬂ%?e Iﬁ%?gﬂ%dg@ﬁﬁn&hﬁ%gﬁ()% ﬁidglylrrehi%ﬂgﬁlox%mo%hohn -4-yl

i syppepyneth Ylémnwpbplm éyiticoberyl WW'%W% ethoxy-acetoacet-

| SRR PRYhe gﬂh,{n%gfioﬁ &theu»&y@ r@&rhgﬁﬂaﬁm n?M&ﬁf[é?l‘?ﬂ%hrbonylammo,

hydr oxycar b esu

hgahimnegrhonily 1sopli¢@p]qy_yg§rb gn)ﬂgpiyzpyh@gcw i)p}xenylmethylammo -carbonyl;

%?p f}{ﬂlu%_r&:ty IW ﬁhe k%carbcg;l metl—l}?zl?xy, (ethoxycarbonyl)-

etthah - (a&l@mdmnaﬁr@bewbymrp eliayH-=yhseibphpleyy- methyl 4-phenylpiper-
b I
PAARIShaky 6 ?%%W%%ﬂ%ég%g?ﬁﬁ%’“%ﬂ%eny?r carhomyl -

phenyl met hyl am no- car bony

2 The methqds pigrederanyicn qurpyﬁcallp hiligsxacompound of the formula IIT
hydr oxycar bonyl - net hyl oxy; 2-(ethoxycarbonyl)- ethyl;

2- (et hoxycar bonyl) - et benyl ;

nor phol i n-4-yl - car bo X
1-yl -methyl; or dinet
met hods of the invent

2
: %-phenylpiperazin-
‘Wloxy yl. The
cal ilize a

compound of the f e I (I) v Rle met hyl ;
et hyl ; isopropyl; tert-butyl; cycl ohexyl ; ﬂethoxy (1II)
etﬁ I sopropoxy; chl oro; trlflluoronethyl

arbonyl hydr oxycar bonyl; nitro;
nRt hanesthyk amyl doprugiyl; arckbavyys ns;aﬂbb{dwl methoxy; ethoxy; isopropoxy;
gtr g%ﬁ%?ﬁrﬁ ;%rg?tggngﬁﬂécmhoaxly ."hydroxycarbonyl, nitro; methanesulfanyl-

nor phsling)édidxysetiyy ﬁtyéthoﬁez[rb b@)l'lirﬁctﬂylbbcy; mRdipyblin-4-yl-carbonyl-

et hoxy-acet oacet.am do; . ¢ t hyl.oxy;

ohon SRRIRYE TP BURY E A0 B By sh g Agstoncet
ahm namdgﬁwbhe Bﬂﬁﬂ@mypf@ﬁbmﬂﬂwcaﬂbbﬁﬂﬁhmﬁﬂﬁ)h@ﬂi\;ﬂéthyl carbon-
5 en}Z{ a?re};{l‘?qaﬁf&flﬁ@ﬂ'nlﬁ g){%‘é}w Cafhpélﬁ]o;gbenyl carbonyl; phenylmethyl-

hydr amy@@thbawl m,tzttrlﬂh@poythyh@ﬁieﬂ@x yhah enkydroxhitohyl-meth-
?mg St quil(yr?c &r }g%aﬁag@ﬁ%, th)\(i]/Z (ﬁi@pﬁmarbonyl) ethenyl; morpholin-4-yl-carb-

4- phaﬁylbm Retiad Aphenylpipebdiyl1-ylahethyl; or dimethylaminocarbonyloxy-
dlnetq%nﬁnlgpcarbonyloxy

R? and R’ are as defined herein.

In one embodiment the present invention provides a compound of formula IT wherein



methyl; and R2 and R5 are as defined herein. In one
enbodi nent the present invention provides a conpound

wWO@Rookoossod a |1 whereinAis - G ; or - S ; mPGI/BPIHN4/007405
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1; nis from1l to 3; R2 is hydrldgen; al kyl; al koxy;

hal oal kyl ; or hal ogen; R4 is isopropoxy;

tAleué}onet&yl et hoxycar bonyl ; hydroxycar bonyl ;
tra; thanesulfanyl- am no; hydroxynet hyl ;

met hoxycar bonyl - met hyl oxy;

nnrphdhhn14991-carbonylnethyloxy,

O DU iRt v T
dhenmx;cqthpdwcﬂﬁbormh@hylnﬁhom@nbpnﬁh h row{b@nyl aitfay snethanesulf-
an n%ﬁ)ﬁéa?rﬁy?fa r}r]d (g:%gr[ grgr?fﬁetﬁ&w%’%hyl IBQ&'}}GXY %B%B}{h% -yl-carbonyl-

pheny
2, 2, ﬁ}ethyﬂdxtyumothdhyll-%xlymbm mexpb ol yl-methyl; ethoxy-acetoacet-

hydr ‘InY ('%']-K X&lyrgg&g%%%en&ye{hﬁf F%Xﬁﬁﬁrgﬂ{&/ i)pxenylethyl carbonyl-

-et hy on
nmor pblmhnd; aﬁrmydcam&bmypmppnpthnyl phenyl carbonyl; phenylmethylamino-

4- ph
P RRES AL TRl B Wenors ydroxgcasbony L pethyloxys 2-
al ko ((chbqulcﬁ‘bonyl) hﬂi}’b ak (lemo?(}’mb@l)’@ﬁdhﬁﬁfl‘tm hkin- 4f-§dqu:rbonyloxy-

an al&éﬁh’i’ n4teP€ r Ol 1 or hgi]faﬁr &metﬁqarﬁﬁ%cﬁbgﬁ]ﬁ&wmethyl

i nde rog
piar isegdudgensdikl; zékm@,d’(aﬂ?lb loe ha]ahlksﬂ,, osBf arat Rtogether form an alkylene
prod %% thereo%"O In one enbodinent min fornula Il is

) odiment min formula Il is 0 and Ra,

Fiba,, RRc'Rcand Rl%aéarmdbgeddetgbrns hjrdrogd:n' od allgot her

enbqdi nent .m

R oL P feob ey oo R eheEof
formula Il is 0, Ra, R, Rc and R are hydrogen nis 1

alimcbr ensboditBent rBymv&ynmda & xselimjih enather exobodsfmeht miin &brinpa II is 0 and

t easeor condi ti a pb e

d#l%’e g\a,gg azg 6Fer lg%g?%;ndfnssgga éoﬁl npmbgg g%rrrlg {ﬂ ﬁ%}’mﬁlaﬁf{s 0,R% R, R

hatpiR s hydrogasand ais dIseasker epetiodiroenti mih ﬁnmaﬂa Bis 0, R, R®, R°and
be Lnflgnmag ory pain, neuropathic pain,

g?%P?W%%% I%%&?Edgé?ng “chroni ¢ pain, surgical pain,

dental pain, prenmenstrual pain, visceral pain, pain

dBlﬁwh‘pofJamri@le andgroa nﬁbmltaﬂlmtt]ee dibeadactvedtiorenrptaprise a urinary

PR3t L AUTRLLE, LI MLLS%: 1 R/, 83905 B SRt Nascalr disease, pain or
Sm‘ﬂdﬁl‘ﬂmwnh sTihe painges i infsmeannply @xing aglropa[hlcsgmd comes pam, acute

OREIR N TR SRR L R

hﬁh@@,&hfgtaﬁn@ |Ichdtte heddatheameaatdlgins, pnsﬂtralmmecmah)unes, paln associated with
I Cclen pr.ostati s h CtIVI |

o5 bpueRhrad sEn ARy B PR et el plalgedh or complex

ohgiondCdyh@romdsr Mhainflammation. may be associated with bacterial infection, fungal

infection, viral infection, idiopathic bladder inflammation, nutritional deficiency, prostatis,

_@nd R are

or conjunctivitis pain. The urinary tract disease may be bladder outlet obstruction, urinary
incontinence, reduced bladder capacity, frequency of micturition, urge incontinence, stress
incontinence, bladder hyperreactivity, benign prostatic hypertrophy (BPH), prostatitis,
detrusor hyperreflexia, urinary frequency, nocturia, urinary urgency, overactive bladder,
pelvic hypersensitivity, urge incontinence, urethritis, prostatitis, pelvic pain syndrome,

prostatodynia, cystitis, or idiophatic bladder hypersensitivity. The respiratory disease may



i nconti nence, reduced bl adder capacity, frequency of
mcturition, urge incontinence, stress incontinence,
whb@ddessshyperreactivity, benign prostatic hypRCT/ERP®NY007405

(BPH), prostatitis, detrusor hyPerreflexia, urinary
frequency, nocturia, urinary urgency, overactive )
bbadttegy, ompethnmc Thepbresemsit fustheycomprise eileroo farmatine o1 hypotensive
ur et qri%i S, prostatitis, pelvic pain syndrone,
prBSHat §&7ATa, cystitis, or idiophatic bladder
hypersensitivity. The res&i@r&atory di sease nmaybe
aRkprespntasive astpoendsthecai daeas withyhe wventen are fprwsi@ Table 1.
edema formati on or hypotensive vascul ar di sease.

m&gqnt ative conpounds in accordance with the
i ivention are shown in Table 1. TABLEl # Nane 1
N- Et hyl - N -[ 4- (4- met hoxy- phenyl sul f anyl ) - phenyl ] - guani
d#neNamié-
[ 4- (468l oxe-phe! f T Vil e N - reguani di n
R R R bt o U i
- pheN¢(4-(4-Ghlomd-gheeylenlfayl)-phenyl]-N'-ethyl-guanidine

! él'- g g{,ﬁi}P?Jtﬁ}_fl%'g—r%gf—giewlﬁlfeﬁﬁ%}"alnlyl) -phenyl]-guanidine

guani

(4, 5N hy4Cbldrbkphendsutahy2-bphayl | Wi-¢thyhguanddipe phenyl sul
fanyl) zphenyl | ~ani n N[ ( A ) . i
R e e R -y Py sy o Byt emine
6 d afl(4-Lhjdrp-Ernpleulanyl) —phenylﬁ)— (4,5-dihydro-1H-imidazol-2-yl)-amine
- (4; Met - phen | fanwl ) - - nifazol-2-v1)-
Lé dg @41@@%§Qggﬁlef1§k§#&3x{yﬁ%e}%ﬂ-gg-rﬁﬂat}nyl(éﬂS—I}Eﬂ}nﬂ&—'lﬁ—ﬁnﬁazol 2-y1)
(4, 4abiinet hyl - 4, 5-di hydro-| H i m dazol -2-yl) -
-(4; Noxy - yl sul fanyl.) - -an

L (B RReR i M daseR Py TRy pbeny o
m dapbba@}l-yinjream ne 10
3 B BSOS ot ine
546 ( ﬂﬁ%}hﬁ%hgx}pﬂmlylsﬂﬁiﬂyb)nyhehyﬁ Heé A, §-tdtahFd ) - Frrireidimdlyyl)-amine

ro- , i azepi n-2- -, a iazepin-2-v1)-
21?4I%'£LMT%8§57P%%Q(E#@%§’:&%%%% E@ésl’llbgz/_ltﬁtgajfygr-od—}%g/[&f%(.h]af—fpm 2-y1)
-im dadnpd e 13 4- (4- Met hoxy- phenyl sul f anyl ) - benzam di ne
14_2-[4-(4-Met hoxy- phenyl f anyl : -
~ Syl LR e DA B A s flirdrp f H-imidazole
é 43 N?t@owwxpyﬂeﬁmlﬂ%nylb-begnmyin]e- |, 4

L6-tetr r,0- i m,dine : -
1§ 2 20 By T e LR Rb e - metipraror M imidiadls: o
175 2-[4-(4-Methoxy-phenylsulfanyl)-phenyl]-1,4,5,6-tetrahydro-pyrimidine
b B DR IR PheAr PPz hadoft | M dazol e
[ 47 ( 4- Methmeshahehyhaslifaany benbein ZiHinigaeoteol i di ne 19
ok B LR hat) Yehah a0y~ phenyl su

19 (4,5-Dihydro-1H-imidazol-2-yl)-[3-(4-methoxy-phenylsulfanyl)-phenyl]-amine

20 (4,5-Dihydro-1H-imidazol-2-y1)-[2-(4-methoxy-phenylsulfanyl)-phenyl]-amine

21 Dibenzothiophen-2-yl-(4,5-dihydro-1H-imidazol-2-yl)-amine

22 7-(4-Methoxy-phenylsulfanyl)-1,2,3,5-tetrahydro-imidazo([2, 1-b] quinazoline

23 (4,5-Dihydro-1H-imidazol-2-yl)-(4-methylsulfanyl-phenyl)-amine

24 (4-Cyclohexylsulfanyl-phenyl)-(4,5-dihydro-1H-imidazol-2-yl)-amine

25  [4-(2,6-Dichloro-phenylsulfanyl)-phenyl]-(4,5-dihydro-1H-imidazol-2-yl)-amine

26 (4,5-Dihydro-1H-imidazol-2-yl)-(4-phenylsulfanyl-phenyl)-amine



0
(4,5-Dihydro-| Himdazol -2-yl)-[2-(4-methoxy-phenyl su
wo acvglods3phenyl ] -amine 1 PCT/EP2004/007405
Di benzot hi ophen- 2-yl - (4 5- di hydt®=1 Hi mi dazol - 2-yl ) - am
4- thhoxy fan
>§75%9’ét$%§ﬁd’rb3rlﬁil %ﬁ’f’)r A q@?f&?&%ﬁsphﬁéfl%ﬂfanﬂ) -phenyl]-amine
(&85 DSHVHL&&&J ﬂqllml&*a%piz ~yB= ML (= AehioR}-BHésMul AAYY -pRESMY amine

( 329 O ﬁdRJéWIIOS Uit fiemdazolybrahyldy Ceadisneghesydphsnylsplfanyh aphsnyl]-amine

%Oyél (281 ?Iéro -benzo[1 4 dioxin-6-ylsulfan 1) phenyl(] (4 5- dlh?;dro 1H-imidazol-
or o- pheny sulfanyl) phenyl | ydr o-

I H-| r%r)dbzmmez yl)-anine 6
( 415+ (QStIyﬂgf@roLfH'lml&jﬁépt B ML - e(tﬂoﬁl;ll?xf%%ﬁﬁﬁlfirﬁfﬂyl%heﬁk}ﬁ M¥nine

anin |n1da

éﬁeﬁ@ﬁgﬁv@r@n%{yn‘m}?@ﬁb? Pl a[.éh(ﬁelsopropoxy phenylsulfanyl) -phenyl]-amine
(43 5(shyg &’roI ﬂjf'lﬂﬁ@ﬁglok gg “(4L e}) 15 By Y -amine

rhenylsulf LH
(@454@5@mm muém 2-yD= ylr()4 triflupporsethiyl rdenplwyliasib righenyl] -

Isulfﬂgﬂé) phenyl] -am ne
dr o- benzo[ | 41d|0X|n 6-yl sul fanyl ) - phenyl

éa £4, arlhlw%r@ 1H|=mm1azalz%rry )-[2=(#tiyoraapyiehenylsulfanyl)- phenylﬁ -aminé
(465 P‘ EXQJ& %uwghghﬁﬁﬂﬁhylg p‘lle:ﬂ}?li f14; § %ﬂ-ﬁltdpé) XY RRAML %“ézl -amine

anyl )

( &7 5 4 4h¢&81h;4dm Aldianidazop-2yilaming)phendupiaopdbgnishenyd ethyl ester

Slﬂkf @ Ly d@Bﬁ‘W—%‘% rlnﬂggﬁzlg%o% 1’1‘11(12 rE)her(13}713111faln ben oic c1d
yﬁ? éﬁﬁ ihydro-1H-imidazol-2-yl)-[4 E)' ?4 nitro- phenylsulfanyl) phenylﬁ) amine

(40 5Pk zpyﬁ K‘PF Iﬂ"htdpodlﬁf %ld%zaali il &) penl I HRLQTE L P

henyl su
(4, SD@ﬂhwmmdﬁﬂﬁhnﬁadazol 2 yI) [ 4- (4-isopropyl - phenyl s

|
AL e DR B b e (metborrphonosy) Bheniloappipe
| |4e|2| A, a@bydr@ uﬂ)maimzoiez -41)-[4-(4-methoxy-benzenesulfonyl)- phenyl] -amine
!%%é#yf%gﬂjf’m}q{r?]lkgkﬂlmagﬁzf 1 g\j ll]:anq%lﬂglg){ Bhen&fl) -N'-methyl-benzene-1,4-

enzoi'c a
[4-(4@5ﬂﬁhhydro | H i m dazol - 2- ylanlno) phenyl sul f anyl ]

Lt DRI imidsadd -G ety bihep Pt SHARS u £

nyb ) {épﬁr@lhﬂro lafrimélazol-2-y1)-| 4 (naphthalen -2-ylsulfanyl)-phenyl]-amine

alrlé/ |4 i 1;%1 &gS %lgy%é?ﬂg ﬁlggﬂz&] ﬁgﬁ}%ld%g) f{ ngﬁgnyﬂhﬁl%l f}uﬁlgthanol

( ;1]7 5{43| Qﬂﬁﬁ@lhﬂmrﬂfmoiazd—gﬁyl)m{lﬂe)( ( phamelshidacyA Jpplesnoxyl) acetic acid
phen

(4, Sxfﬁﬁd 6 IH-|w1dazoI 2-yl) - [ 4- (4- met hoxy- benzenesu
| £ ng4{)- ﬂlf(&ﬁyll)]hydamlﬁamldazol 2-ylamino)-phenylsulfanyl]-phenoxy}-1-

N—(4 SEB @Xb%ﬁkgﬁ%hﬁﬁda20| 2-yl)-N -(4-met hoxy-phenyl)

%- di ami ne
( 49 5{49{4?{(@5@1hﬂrb#ﬂl%ﬂiaz&-%tﬂ)mﬁﬂé)‘pl’f&ﬁnlybulyaxﬂll]pﬂfﬁﬁyl}=rﬂorpholin-4-
yl)-amn
(4, SYkPﬁgﬁP%n?FL|n1dazol 2-yl)-[4-(iiaphthal en-2-yl su
f 8y (4,5-iHkydeb] 1 H-and dagol{24y1) 44-(4-horiph b0yl methyl-phenylsulfanyl)-
IFLlann%ol - 2- ylanlno) phenyl sul f anyl ] - phenyl j - met hano

amine

{4 N-{44 (45403 -Dylardee 1HE-irfridd 2ot - Ylalnﬁ(:ﬁrﬁh&ﬁ?lsﬂfh@@}]l}fhéhifl@-ﬁnalonamlc
yl]- gﬂg ?éﬁétacetlc acid

52 (4,5-Dihydro-1H-imidazol-2-yl)-[4-(6-methoxy-pyridin-3-ylsulfanyl)-phenyl]-amine



nmet hyl ester

2-{4-[4-(4,5-D hydro-I Him dazol - 2-yl am no) - phenyl sul f
waeyshephenoxy} - | mor phol i n- 4-yl - et hanone PCT/EP2004/007405

{4 [4-(4,5-D hydro-1 Him dazol 29yl am no) - phenyl sul f an

; phenyl } - mor phol i n- 4- - et ha
( &; 5iﬁ(ﬁ;f«yp@hleﬂlmmh@ayz@herwlwﬂfyns[lhpbm‘/ﬂﬂo%émvﬁrcztlglrlmedazol ~2-y1)-

hyl - ghgpy! sul fanyl ) - phenyl ] -am ne

4 [ 5-Di hydro-| Him dazol - 2-yl am no) - phenyl s
aﬁéf &ﬁiﬁ«ﬂﬁ%}f@@a}ﬁ@m&bﬁd -Zvhypin@sphanylsulfanyl]- phenyl} 2-phenoxy-

(4 5- Qtﬁ%ﬂ{o | H i m dazol -2-yl)-[4-(6-nmet hoxy-pyridin-3
yl sul f an

55n Vel L4446 BiphrexyE imidal 2l omyt ey iy ey 13- phenyl-
?‘%%ﬂﬁ =l Himdazol-2-yl)- am ne

hydr o- | H i m dazol - 2- yl am no) - ?henyl sul f
aﬁ@l B- 4p(|4ér—@l11}yd20 -dHeimuslyzt 8t darie)-phenylsulfanyl|-benzamide

4-
2'?]{?/' ]4[ [%h((él?]‘iy?i}ggp% (Iifélﬁlﬁllgléigg? réjrqn ngz pé ﬁmdﬂﬂh}flp REMG; SIS isopropyl
[ 4- (4ste- Di hydro-| H i m dazol - 2-yl am no) - phenyl sul f anyl ]
9? e R L PR Gt e i o
- beretlinonaci d i sopropyl ester

{ ﬁ? [ ﬁ]éénzi; Q‘&QY rSOdlhﬁ*or@}g %?ciazgl 2y lyla{punc%lp}?el?l?ﬁé{ fan% fl% ~methyl-

Vi e
N- Behzxyzlamd,dcf4 (4, 5-di hydro-| Hi i dazol - 2-yl ami no) - phen

u A th ' .
(3 S SO TR ATE P R - stometiok sk by -amine
yBBu(é,&lﬂdh?dlph]éh-yﬂn]daamhyl) [3-methoxy-4-(4-methoxy-phenylsulfanyl)-phenyl] -
(45 hdroIH-lmdazoI 2-yl)-[3- et hoxy- 4- (4- met hoxy
phenml1 sul fanyl)-phenyl]- ami ne

[ 82 Cii-Ghlprd-4- %mﬂmwhpﬂnﬁnwfaﬁﬂb@hmwlh-@mdﬂwkﬂfe—Gﬂi-ﬁnidhzol-Z-Yl)-
hydrg I1H-| m dazol -2-yl)- am ne

(4, 5- IB|rhydro | Him dazol - 2-yl)-[ 4- (4- phenoxy- phenoxy)
pbenid,§-Dibydroel H-imidazol-2- yl) [4 (4-phenoxy-phenoxy)-phenyl]-amine

(%% t L%@Et hg}ml/ 1k égeﬁvﬁu dr{?i]u{’-gm‘lﬂ@d { e it fanyl)-

Chhatyt)-#niné- chl or o- phenyl sul f anyl ) - phenyl ]1-(3,4,5,6

[%"e OB U i bRl anyhly @ g bydeosaidin-2-1)-

ydr Oardthepyr r ol - 2-yl ) - am ne
% | Gﬁ‘léﬁ%&?’% (gycj{k?rel Igtep st(ljl?anyi) pzh_e}éyl?r&go&ifn%}e %%rlr]:)fﬂg -yl)-amine

367{ At - (45-DiRydry dithithidai ol Heamling-pHeafls i@yl harybsg L dcetic acid

4 | ; {E WE QX'S}DR&&% PAifidazol-2- -ylamino)-phenylsulfanyl]-phenyl}-propionic
acid ethyl ester

69 (E)-3-{4-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenylsulfanyl]-phenyl}-acrylic
acid ethyl ester

70 Morpholine-4-carboxylic acid 4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)-
phenylsulfanyl]-benzyl ester

71  (4,5-Dihydro-1H-imidazol-2-yl)-{4-[4-(4-phenyl-piperazin-1-ylmethyl)-
phenylsulfanyl]-phenyl}-amine

72 Dimethyl-carbamic acid 4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)-phenylsulfanyl]-
benzyl ester ‘ '

73 [4-(4-Chloro-phenylsulfanyl)-phenyl]-(3,4,5,6-tetrahydro-pyridin-2-yl)-amine




acid ethyl ester
(E)-3-{4-[4-(4,5-D hydro-I Himdazol - 2-yl am no) - pheny|

wa alosaesphq - phenyl }-acrylic acid ethyl ester PCT/EP2004/007405
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Mor phol i ne- 4-carboxylic acid -20-

4 (4 5-di hydro-1 H i m dazol - 2-yl am no) -
ayipds ghiE preseniiyyension apay be made by the methods depicted in the

( ﬂlétr@lﬁ%}’s@'ﬁﬂleht"réa@1&?§cﬁkmgs s)hlo)/vn{aﬂd[d%s&fﬂ)e@haew pi peraz
- phenyl sul fanyl ] - phenyl } -am ne

D|rrethyl carbamc acid 4- [4-(4,5-di hydro- .

| Hibe siegtingomateripls apd rf@gergh@wwl% pfepPays }iiese ndg gensyally are either

[ 4oditivlHoh Qoﬂﬂﬂ%%ﬂl%ﬂﬁﬁlﬁ@é’ Eﬁc‘}ﬁ'@ %‘M’Iﬁdh él?bnﬁcal Co., or are prepared by
5, 6-tetrahydro- pyr| di n- ﬁ% tam neConpounds of _the
inFheier

p Fé%lé@ﬁs knqpare it Oﬁ/\W@g PRScebes Sé'éfﬂl"@]t ipgeferences such
| Qs FRQr bhd Pz%lie?’saklzag@m? &P U?Ezfn'zccs gREL; 'Wilkys& RERE S em 1991,

and describ he starti ng mat er'i al s and

r éf@étern@%l U diln Ghersishr phgrrbereSempaimds fhwicysriergluplishers, 1989,

S
AFALLE5 o 3o 0By S ARLCORTEE BB 8 St or, o,
k N@&mnc@ ¢ OBl folpWingdynthetidrsaction Sﬁhﬁm@wmglemho&ls@tmtefs of some

ST o LS EISE Y, ) RIS St o

Ymﬂxousm@cilﬁcaﬁ@lna ne@e$szmh|§bdcﬁast1mhersesnya§obe madperd will be

COEF B AL 25l NSRRI 0 YRR
SégphietioNew Yor k, 1991, Vblunes 1-40. The follow ng
synthetic reaction schenes are nerely illustrative of

SQHE sﬂ%r%qqgtegﬁlem iR 1ﬁﬂ3ﬁn&g£@§)b’t§ﬂ§ ﬁm&f&%eﬁﬁﬁ%gﬁemes may be

i nventio synt hesi ze
risalaftédoaatd; pms‘ieti@f dehle@busstygnohnecntmnnab@dmlqlmesg@h@m hrdyrot limited to
b S RS
SFPRES, 20010l AR Ene By B isdlnaterials may be
t hh@a@pmedmmgannve'ﬁhendmms ngcln@ng phmngal eorgtantieand spectral data.
i nternedi ates of the synthetic reaction schenes maybe
i i .
¢ g)‘ﬂ;l] cﬁ‘i‘g&i i'cPH{e céhﬁg’ybt{ljlte g%a??&%ddrﬁgc?ﬁe %9%19( ?{Etf rglglg leake place at
atgwsphauq mssucer st atdmmawmangmﬁrmmbogt BNy to areait 508C, more
B{'%?eraﬁ Sult 'O&HI & JE‘MP 5356‘&%%8& aﬁq‘g@raﬂg) a@]% conven ently at about
nventf onal means, | ncl u g’ physi cal  constants and
speon £ e angliesnt) tapmpezatsre pecalhaus@0t® the contrary, t he
reacti ons described herein preferably take place at
a
DRRTE e REEST BB el L AL Sa] MR8 Ve oherein Xis
ob@om otlten leaving S uarrdrmst bathe samat @affamit ironavle ni@mtenye, and R,
a n
B RPR, e AO 0 AR The PETRALALE Btertt Bis oxBiplily, and alterns
c inptynHusicoputehio thevenpownds oftherieyamtixnivgll suggest themselves to those

skilled in the art.

RS
SH X Step 1 /@/ \@\ StEP 2
+ Reducmg
R* Base Agent
a




hal o or other |eaving group and maybe the sane or
different in each occurrence, and R2, R and R5 are as

waele®snidsed herein. The procedure of Schenme A i BCT/EP2004/007405
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exenpl ary, and alternative synthetic routes to the
conmpounds of the invention wll suggest thenselv s to
those skilledgin tpe art. ent N NH, Rkl.SCHH step

1 of Sche A, henol—g—éqs»treateth I
n%dridendgfer dry~pgtar sa ;'

base sueg $ sod
condr?rons afld then Y'eact th fitro cofrpound thoH
provi de a nitrophenyl sul fanyl beffzene conpound c.

Ni t ropheqylsqul f an sgzene ¢ may then be,treated with
reducr g nt sygh as~godi uiber okyydride or SnC under
Y

pol ar ® solvenpncondltlo Mo afford
t he cos ndi ng phenyl sulfan N il ine d
in turn i's reacted with an |n1dazoP|ne e stch as

chl or & da olin in step 3, to provide
thlophb ) da ne conpound f, which is a
af f above where mis O,Ais -S-,

and Ra SRb and Rc afie hydrogen As an alternative to
step 3, step 4 maybe carried out wherein
pgﬁ Ifanyl aniline d may be treated with acid
by cyanide to afford a phenyl sul f nanyl
phenyl guani di ne conpound g. Alternatively, step 5 may
bén ﬁ. 1 lo€8ctRkie Al;hﬁb?héhoﬂ)h &rtydasddl wignythorgrtiabé siehds s@lium hydride

rea h lactam l.d a phenyl.sul fan
pHERS CfsrPP Fhelr it CRgm i the%‘?ﬁgtea&%ﬂh’f”rt@r@%lﬂ?“flﬂ@ fo providea
PhALHehEsfanPbbRFBe LorpSuns N i@o@héﬁ’ﬂku\l\ﬂahﬂb&&ene ¢ may then be

a nt_to_ those skil ed in the art S
e o, reﬁrql%ag@%%{a ﬁﬂsqsh%&%@wﬁeér e SRRt polar proti

C V&t cBRMBLAGoRA Sfcp Ott6 Affard the e&résgoﬁaleg pllen}ﬂédlﬁnﬂ"ﬁﬁﬂme d.
protectlng group berng rempved_in step (ins
Bup

nintipegigdprisasteronith andupdagplinee piamy r%lerqlahéazohne in step 3, to
ﬁgfdbxﬁcﬂeeth h@@ﬁiﬁﬁﬂﬁﬁﬂﬁdﬁ%ﬂ@ B 'bﬁﬁ& £RehiH RURORHRBAB S formula (II)

e used I this regard l'ary protecting group
sabcaiteedteefsmar 8 Alssbrehé B8R anéRgareBy’d@%@ne et al. in
Protecting G oups in Oganic Synthesis, 3rd. Ed.

V\!‘Xls aﬁ‘ﬁ ABGve to3 g L?n %jt@pe@ tnbairbe\é%rrieatoht’%e&fn }eﬁ% Hﬁlfﬁﬁyl aniline d may

ne CO

by rre@,tp@mﬁhmgldt Flovyeit oy raidh 8 #ord ombeariorifepphgnylguanidine
f/g(?rlhgglé{rgc[ 9 Aﬁgrﬁﬁlﬂl gtgp@ mlfﬁ%;fé{e'}aﬁ}e’d Juf? %@fem?Eﬁ%rJ}fsﬁlfanyl aniline d is

tion; g be par y or
f tdakted ovithdiacten hiwi ymjd nrehalyésmll enyd ppemienrelidineeingpamd i
OXON to yield the correspondi ng sul finyl or sulfonyl

gg/ﬂ@%%gaﬁﬂ&%f g\rtflé chgﬂle ?Sc%%ﬂl%'ﬂaﬁe ng&%l? aﬁc?wﬁﬂ?é"ﬁuparent to thdse

rocedure 1or maklng compou
skilled in the art. In one such variation, nitro compound b may be replaced with a corres-

ponding protected aniline in step 1, with the protecting group being removed in step 2 (in-
stead of nitro group reduction) to provide phenylsulfanyl aniline d. Many well-known
protecting group schemes may be used in this regard. Exemplary protecting group strate-
gies are described by, e.g., by Greene et al. in Protecting Groups in Organic Synthesis, 3rd.
Ed., Wiley & Sons, 1999. In other variations of Scheme A, imidazoline compound e (n=1)
may be replaced with the corresponding trihydropyrimidine compound (n=2) or tetra-
hydrodiazepin compound (n=3). In yet another variation, the sulfanyl moiety may be par-
tially or fully oxidized using meta chloro perbenzoic acid or OXON® to yield the corres-
ponding sulfinyl or sulfonyl compounds.



the invention, wherein X is halo or other |eaving
group and nay be the sane or different in each

woeomsnesace, and R2, R4 and R5 are as descri bePCTYEPZO041007405
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The procedure of ScheneB, |ike-%heneA, is exenplary

and shoul d not be considered as limting. Step 2.

R&{rrting nayyéo S ctemeB, Share Htsbpws aSpidpr Aroxedire STHENGERS ¢empounds of
S . S . i N i difh .
L T e
nieaehi d@uoengoamtR], R end/ Rét apHesasibelibdreiny [The pragsdure of Scheme B,
Nhd L 0 3 njtrile

IS SRSl ThE RS abeteaneut) 1

agent such as lithium alum num hydride to yield

phenyl sul f anyl bgnzy| &nine 1. BenzyRagi nelmay fhen be
react eq an i nijdazol i ne ewehn st in manner P2
descr,i Bed_hbové tolprevi de thigphe _ Reducing

met h§/[ ami noiani dazol i ng Conpound M which ks & cofpountf™”
of formula (11) above where mis 1,Ais -S-, and Ra,
Rb and Rc are hydrpgen. As in the procedure of

ScheneA)~st 4_rgybe subst§t yt ed forfstep 3 taField
t he cor ondiuani di re—eoempound r step
may bgs ed ougrtaPtovi deNT*&e coy ndi ng

H
N _N
pyrrolidi ne conpound o. Nur;p‘iq‘ s vdriationg"on the \[\T\)
procedure of Schenme B are possi bfe and will be H
apparent to those skilled in the art. | mdazoline
conpound e (n=]) may be replaced with thecorresponding
tri hydropyrim di ne conpound (n=2) or

t et rahydr odi azepin conpound (n=3) in step 3 as noted
above. | reteapgt her Seati on, nitrile conpound may be
replacgd, whth a conges di ng protected benzylam ne in

step 1, i wou? tH€then depr@tected i nfBtep 2 to
af ford phenylsul fanyl benzyl am ng In anot her
vari ation of the apove proceduye; N.__-NH,
phenyl Sifanplbesdene nitril e conpound k nay be\ﬂ;4
convet rrgspondi ng

phenyl-stFanyl -wefiziomdietaci d ester, which may then
be treated wth ethyl en fam ne to afford a

phenyl sul f anyl - phenyl i m dazoline, or propyl ene
diamne to afford a phenyl sul fanyl - phenyl

t SCEMEMBBYri m di ne.. The conpounds of the present
invention are | P receptor nodul ators, in particular,

' step 1 of Scheme B, thiophenol a is treated with strong base as in step 1 of Scheme A,
and is then reacted with nitrile compound j to yield phenylsulfanylbenzene nitrile
compound k. The phenylsulfanylbenzene nitrile may then in step 2 be reduced with a
strong reducing agent such as lithium aluminum hydride to yield phenylsulfanyl
benzylaminel. Benzylamine ] may then be reacted with an imidazoline ¢ in step 3 in the
manner described above to provide thiophenyl methylaminoimidazoline compound m,
which is a compound of formula (II) above where m is 1, A is -S-, and R%, R® and R® are
hydrogen. As in the procedure of Scheme A, step 4 may be substituted for step 3 to yield
the corresponding guanidine compound n, or step 5 may be carried out to provide the

corresponding pyrrolidine compound o.

Numerous variations on the procedure of Scheme B are possible and will be apparent to

those skilled in the art. Imidazoline compound e (n=1) may be replaced with the



receptor antagoni sts, and as such possess sel ective
antagoni st activity at the IP receptor. These
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expected to be useful in the pre¥ention and treat nent
of a variety of diseases in manmals, especially
h laman@onﬂimguahydroplyranidmdr@nqmmdlﬁnd%) aftetrileydrodierspinorwmpound
POSSES ry_and/ al i i
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utwithi & gorrenpcbrhhng px@a&cmehhenn;ﬂaxmrﬁemstep $1aliels mskbtrhieabe deprotected in
W th rom.a w de.variety of ca
ep 2P R R L BRI 1 Pl Yo R B e above
S pEgHedate, pl@éﬂ?lsul\far@ﬂﬁhaéneﬁﬁﬂrihe catepduald pabnbe converted to the
prenenstrual n tral .pain,, pain.dye to _burns,

PG EPRace pePaLRaR YA BE S W T RS eted with
nethybing| ldﬂtSmné) o ﬁﬁﬁd APhehgaltnylcpienylufidazolit € o8 btdpydne diamine to

Ao Dieo B PR el R RREER  nch uding.

fractures and sports injuries), and pain associ ated
WThh cémpsﬁxhdxrtﬁ thdysregdnt thvemtictears IB uebptas mokdulat@b) i@ particular, IP

bowel ndrome. The conpounds of .t he nve

AP RIOT SR GERTTR P o GG B RE ST R ALY ¢ he IF Feceptor.

c (Iihd‘?etdoﬁ‘fﬁ)alﬁﬂﬂ(mha cumlpbﬁh?nsﬂfomaanhﬁg Shenh )b H}Cijeﬁ’f@zd tO bk useful in the
not limtfed to, bacteria or_viral ‘i nfections,

r REURREST I edtmens %fe V&E?@é’écnﬂis Py ipmagpalserspecigyidns.

i nfection or idiopathic bladder inflanmation,

oV partis@lar, thcca@pburﬁlﬁ ofithieihten€ioA boﬂeﬂ‘siaﬁhﬁﬁﬂirﬁﬁm’cory and/or analgesic
prost titis, con nctivitis

PSR Xve M G HEBRG) S kb tedh B GPEBHBARe Rhgtinbn®of discase

astats aabéeidtediviith pain bafditiddsdtdm diviéareiest dflcasses, including, but not
.ﬁ300|ated wi t h bl adder autl et obstruchgﬂ%tajIéi uri nar

BRiS i rdnlamaloay PRBr @GR! Rals VSTeLR) Aap ain, premenstrual pain,

O b&dtral pam Ql?hln daé fbalsu&ns Reigriin\@Nd@tertesliches, hbad dgﬁry, neur1t1s,
uen of .mcturiti e i nconting

capac
? %/ i‘fE emig injHHe }ntWE’%?ﬂ rcgsél(t,]?’l PtS Page paras1t1c or
ﬁb@&éﬁﬂl %rjife&ﬂbﬁi?ﬁéé‘t@ﬁlﬂlma&lsE}hﬁmem&ﬁcﬂhg frh&ure@ ahd H}S&{s injuries), and
rre I nar ency, Cc Url Url
UPGEREp iRt o { heer oty peshiy e dlpptshopidrome.

urge i ncontinence, urethritis, prOStatItItS pe|VIC
paha c@ﬁp&hﬁﬁ&),f thpp8deat DEYItich aré YIS6 LbdfSl,in Eidkréfinephétih€ammatory

ersensi ti.vi S tons relat
B B G & B G e i s A ety Sttt dypel o viral
Mifeclon§) rhéwtflatuid dritiritis] sbtédagthtitieatiRAt bREJMBALEHS bividiopathic

| ar _di segses such hypot ensi. on ociated with
E%ﬁ%f%r wiispmpation, oYgPLS 8id, 28¢ H’é nus; ﬁgifcwwﬁ.pgostams, and
aﬁaﬁﬁware useful in the treatnent of respiratory
dlseases such as al l ergies and ast hma. These and ot her

t eutic u are descri
ﬁﬁ Ou“ﬁ% %?Wﬁ‘?:t&noa@ls e@ gl %at%a?gﬁéﬁt?fegassom‘fed with

t &ﬂhhy@ﬁd disdase d’b@c@’ avodiittd Wlthlfb‘mdﬁfexf dutle O8trucEbaRME lurinary
and CO'I%R AB Thay ma %IC&|RBVIQMB 1994, duced
4%“%%“2129 CORRHEOnSHIFR ik ?‘ﬁ?ﬁﬁ? PP SRS 98s PN F dpsAntipence, reduce
Oblatlth& cepng Udmendy dffthiSturoaNtige hddBithence, stress incontinence, bladder
hyperreactivity, benign prostatic hypertrophy (BPH), prostatitis, detrusor hyperreflexia,
urinary frequency, nocturia, urinary urgency, overactive bladder, pelvic hypersensitivity,
urge incontinence, urethritis, prostatitits, pelvic pain syndrome, prostatodynia, cystitis, and

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



assayed by in vivo assays such as the Rat

Carrageenan- |1 nduced Mechani cal Hyperal gesi a Paw Assay
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Mechani cal Hyperal gesi a Assay, -d@4-described in nore

detail in the follow ng Exanples. Activity in the
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Di stensi on Assay and the Inhibition of Vol une-Induced

Codnedditos, tha cRapsunlsodyhis myentinarare beedfuliin theotreatdenidfirespiratory

iy . ivity in the inhibition of

tﬁé&%g%ﬁ&gqghlg%ﬁlg%%gﬁ%sayed by in vivo assays such

as_the Rat Reversal of Endot oxi n-Induced pot ensi on

5 Addase andotrssherppaiciunesrane desadbed p.gi in Gpg@m'ﬁi@gm’s, The
E@lhsg%acg}ggi t#l %:ﬁ% of)f het@gﬁi&r{%ﬁe&diﬂo@lt]WEQH{ﬂf NE\;}?ogk, 2001,

onpoun 0 e-invention were assay according 't
t kdapico decnd & olkesay, RoedPharmabdogicsbRpticas, 19PMed RSS2
i nvention includes pharmaceutical conpositions
c I: r .
IRk 0l SRR COIUPU. S RSB enion may b
nessayesldyni ¢ivriasseys sush af the RehBagageenamphatuet Mechamadal Hyperalgesia
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. . . _ ¢
0 97 e DR T s
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15 mheldwi |Activipy imfthe aiblibitidn dOtheseptitahbyk mante avsgted by in vivo assays such
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o B G Ryt FooF R e R B G P eRE®

adm nistration is directed, and the preferences and
eXhepieadénchtibhédeelts phirnpreadidat ¢oomsrsitioms obm@disin@atleast one
of _ardinary,skill i.n the art. of. treating such diseases .
20 rRbRUREMa it iRe nd e RS a B b R 6cmic
r slixtansef isporrsper plmalackunoulledgeptasidsdlhed sdedtestherof ftogether with

P B P PR AR A e RESERNE wirA o RE ) Bt therapeutic ndror

i puogphiyiactic hgredéengs. ven di sease. | n general, conpounds

of the present invention will be adm nistered as
p | cal ruleations incl udi ng.those.suitapl e .
PRPEEPER the E bRl vy e eal Sl P GRSl 2B therapeus

25 nealyleffettopiaomunt ppinyoofahy acceptgd naddes of adpansnhtombor agents that serve
cular, intraart I nt r.at heca

(L:ngj udi.ae i @t.r I i Nt
CBet S, SRR T Dlanat ¢ Qi Loba g FRRy 1-100 me
f daily, snd nakl prreferablyald A migsdailst depandiyg iipb@haietous dactors such as the
i psuffl ation, The.,preferred manner, of administratio
S s el R ERERGL BE AR e A tBRE GIL the potency of
r ggicoerpowhd ckeds dre rbeteaad fsitne df adbmimistiatignthe indication towards which
30 the administration is directed, and the preferences and experience of the medical
practitioner involved. One of ordinary skill in the art of treating such diseases will be able,

without undue experimentation and in reliance upon personal knowledge and the



the degree of affliction. A conpound or conpounds of
the present invention, together with one or nore
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pl aced into the form of pharmacédtical com positions

and unit dosagg The pharmaceuti cal conppositions and
urﬁlqc QgBEs 4% Ehis Spplicatiay, BaseEsEprd herpertieln sidrtivompunt of the
IERALARN S thOp RO §RlchRBRFor RIARAideAS, Wi th or
Wi t%@gt addi t i gna active coémg%%nds eor principles, and
the unit dosage forns may contain an)ér sui tabl e

F

eflp @erarecommiprimds of thetpsesspt inventiongyie BF apmingRtee 38 Rharmeaceutical
Wfsnn&m@oﬂs%aﬁ&iﬁg HERE bt RSBOSral ﬁﬁ&ﬁditng bla@ca@m QWRBngual), rectal,
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ﬁ‘l}rétﬁ!adag SubREWMREBLSan ﬂ%@érﬁﬁg 43eliBRERL S5 ol QR able for
I ds such as so utlons suspenS|ons emul si ons,
eladmmlgtratmn i inhelaticmpsinbefation. Tearrefgred mamnenofadainistration is
I

L R el SR A T S Fican Bep g according to
s sheidegarpsoifaflictpax ent eral use. Formul ati ons cont ai ni ng

about one (1) mlligramof active ingredient or, nore

b W&gﬁgg un@ltlﬁt&rrﬁmgl]rd§ & tﬁ@?ﬁé&en@ ﬂﬁ/‘eﬁﬂ&g rtggetﬂe}%)h one or more conven-

per tab e .accord |ng sui tab

r épmélsaéimvamsmrmrmordi@lya@fé m@fbmplaCFﬁenf@dh@&mucsf wmrmh@utlcal com-
%ﬁﬁgfls érgfr’n nf {%(t?srq {;}alﬂl@ fl%ﬂd!ﬂ? c@pco'nﬁocﬁlti@ng &nd @hit@oYage forms may

on osage orns.
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i nvention or phar maceut y accept abl e
asuit4ide effectivearsommsof dmacﬂTm@g{ﬂdaqnﬁmuﬁnwmewth the intended daily

‘El]%%gﬁz ?mrgr%h t(I% rBEe %ﬂg?fo?fzdgﬁ}s’h%’;ﬁnafﬁ%&%&c%éfg%08[10% erﬂége employed as

pisplids, sushps tabkess orddleH etssulesspmin 1(1@ powdersydtained ‘release formula-
di 'ti%B? gg{.\%s %é”fmélsgl%ﬁoﬁk §194§Ieﬁis1&rﬁr ﬁlﬁlrsmg?,%/e%ﬁgs%? fiflkd capsules for
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f Ioaal ousq:, g iragefosn oémppbqutqrz:e fog redtallor ivegindl s dnguispyeati; wgin the form

a%?&%ﬁfe 11*1) &Qﬁr §oluﬁ&% f?{ a?rteﬁt\éFﬁ usd %:rr%'ﬁ}agiioﬁl‘ a%ﬁ%d%% %%ut one (1)
I'ng nmaterial. In powders, e
C amlﬂlgeam géaréwahﬂgredmﬁwrf mne brodilyiabedt G061 fokbaelnk ohe hgndred (100)

mnéfl%{eﬁn%%ﬂa{)ﬁ ald ;{J;%Mn%jéu?t%gle@gére?eﬁta%gﬁﬁﬂ%%ga%lfé}ﬁw.

e ac ive €O
the carrier having the necessary blndlng capacity in
s Uihe abpopndsdithd presend inestoon pag be fbrnmletttﬁblrsdrmd@ variety of oral

S 'aér?mﬂ?t% {o%cngog%q?ﬁﬁm %h%%aéeﬁm: @éﬁ 1§1‘i§?3?‘]éi§/dosage forms may

peomenise Dforijpeirairi cwmpounﬁmﬁthe pSsdrtt arb\reetioa or phargnaceutically
! gggeg%le s AL 1eeo¥q o th {Hvte%gmggngﬁg rl“ﬁ? gﬁggnga%ggt?&% gmeptable carriers
magn Se, pectin;

Sium St ea | ac
dexctyrberjthet sakid oy 11glak:1a601md farmagapanatidns mdu&eyp«z\ecﬂdrultdﬂes, pills,
S% SHPG? u?{ﬁ’e?g( X@g@%{;}r e%l :ll}t(& d gi)%ﬁsﬂﬁfz éx%\{){ul,gglr ébgﬁ% r11er mag be one or
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cop n%%gcﬁ‘ 96 V\%etnl?s Joihs dlaps:c’ﬁrle? \A}%:ﬂgrﬁm% ?t\%%ra{é% L e%lés’h pran encapsulating

wittatercal. Iui pdmiﬂrs, Cleer qairder genersllysig alﬁma]lydiévided solid which is a mixture with
the finely divided active componeht. In tablets, the active component generally is mixed
with the carrier having the necessary binding capacity in suitable proportions and com-
pacted in the shape and size desired. The powders and tablets preferably contain from

about one (1) to about seventy (70) percent of the active compound. Suitable carriers in-



by a carrier, which is in association with it.
Simlarly, cachets and | ozenges are included. Tablets,
w@owdeoso4 capsul es, pills, cachets, and | 0zengeGI/RE2004@)7405
as solid forns suitable for oraRbadministration. O her
forns suitable for oral adm nistration include Iiquid
f otuefhus prermat liovsdita slagatshygn errbbsdtormagnsyinapsearate, talc, sugar, lactose,
i, Sex@HY { g e ;
C e B R g A e ymty el
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ﬁ(ﬂ@tﬁéaﬂlk 8 Snul B SYR0 ?ctﬂgxgﬁg&ﬁrf@@ftﬁ g{l&a sﬁ\‘lg'élryé fng{éﬁal as carrier,
e.g., 1n aqueous propylene col solu
5 c previfling @rpapwmild i ipiwigclatientiéve wnponestuwithas wl‘éxout turn¢rs, is surrounded
S%ryg' ctaﬁfkrr(glﬂgﬂ gﬁtagsb 19{1051 1ta Snﬁ‘ﬂé@p Hf’ch%ﬁlaﬂhltl@z@ﬁge% Ak included.

wéiagr epare I'SSof Vi ng e ac
letSaPWéﬁidlcngSUéaai 1illblcaches) mddnlém,gea‘mawbqr &, solid forms suitable for
it Oqlnd t hi ckeni ng agents. Aqueous
suspen3|ons can be prepared by dispersing the finely
di vi ded active conponent in water with viscous
médther fatms suihledor orat administratioy ndheteiliquiglfesm pregaratiqns including
10 TRERYGER] S glmm§89d§%%§s%hﬂ%g MRLEHSSALANLBRE or 81 form prepara-
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e %@ﬁgﬁmﬁﬂggﬁgﬁegw Rhtlons, g SHUEAN 8ol ARl Yfutions or may
acontaincinafilsifnag Fgrntss af., Swhes bmehus, soaiblszpsmsamlsa,te, or acacia. Aqueous
t Q&lﬁégﬁse an’ b ?p?%#épéc{ l!éyzé(lelgst% tg% t%c%\%r%gmylbgge?ﬂ %valter ang adding suitable
15 f golomﬁ&e ﬂamralsta@dmng, snhd ’dimkamngegglts biqueaojue sdspermsions can be prepared
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selont,iand smudnlomsmﬂchmam soritainginl ayddﬂronatq tlkeoatsivy edsmpbxe&,t colorants,

20 ﬂ%vr%f s%lb #Zers e6§J aﬁgﬁc ag axécgﬂgt%aai %/eéene gf“‘%ﬁr&?ﬂ% thickeners,

ssxblubuhtmgagemelandIdﬁMencl ude propyl ene gl ycol,

pol yet hyl ene gl ycol, vegetable oils (e.qg. oIive oil),

a ta ani c.esters Ieate and. . .
'_ql‘gle (C:%Ilﬁﬁélimncg fog }the g&eg? 1nvgntécm glgg‘a%}f?‘rg%lll'%?% Ip%eﬁge’ral AdMhinistration

w(ad; 4.4 ygnjeetion, sigf, piohg 1m15ctmns¢reﬂdtm@ousshﬁ1bnoh) Zndghagbdpasented in

di spers ents ter.patively, t ctive. . . .
hERSER A 30EREB e kR btk iy A SiieSrusion gr pmulti-dose
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c ethplena gi.yccdf Ekzhﬁp]ps’ e&ﬁ]‘ytor inovigditeb 0carEy pdifueh i dodiedes or vehicles
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0 gl ing o R RE TSR RGP E G 4G AP S EG g A lisnatively,the
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lyophilisation from solution for constitution before use with a suitable vehicle, e. g., sterile,

pyrogen-free water.

The compounds of the present invention may be formulated for topical administration to

35 the epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments and



and will in general also containing one or nore
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coloring agents. Fornul ations s@itable for topical

adm nistration in the nouth include | ozenges

c orepos siayge-gchd foemalperdtwith an squebnyor @ly tsaswith tisasdditjon of suitable

SHﬁE}&ﬁﬁq ﬁ/&g,r%ﬁlgg génté MRGSY P &%{dlétle&%tﬁ%%r Fédd@%r oily base
e active in I'n an I ne ase such™ as g

amed yillioegenerabalsswntaisia g and onwact emulsifdngregents, siabilieing agents,
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po u?hg 3 cgm? nSlg%ﬂPe arch‘éenl r?la%gg% ﬁuétnbl)é hqull Cadr 1% o cool,

and to solidify. The conpounds of the present

i hepompoumf éhef oresvot avedidnonay bgfonmiulatethfonhdmirastiaion as suppo-

P ri t .
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sﬁrsln nreked et ’dleastlmc@ni@mnmt is d1spheechh¢m0grnbgusly, €.g. , by stirring. The

'itgﬁ) 'h]g et %Urre-g?:gﬁjgt RS 1% i alpour trﬁﬂﬁtcg {O%Z/%ﬁgrﬁﬂ sqivtaﬁgﬁélgsr,] allowed to cool,

sanhthd s@hmfpr suspensi ons are applied di rectly to the

nasal cavity by conventional neans, wth a

d ' e

p?‘gg ?@é%o?r%d%g}fg}fe qu seﬁp {n@Xnt otLh'ga}t BL #Eg{nﬁ]ﬁalt?%{ U%gﬁ?ﬁ aElmlmstra’uon

C Bessarixh, tarrqbpop [ETAIGy gqhi pat¢sefoania o sprEys dvataing év aedtitign to the

e R T

the case of a spray, this maybe achieved e.g., by

nEhnsompoendyef grd prgseat iomentiangnspbafprputaed foh gasal administration. The

c ) |
f gorqgtg%ﬂlgozoﬁgpea%g%&g }glﬁe(dm 1re§1§; ‘Jtol ne g?%f)gav{tg E?E&r?&leﬁgonal means,
r egpwuthtaairyppara;mpetmm spreyl lehle Iﬁtgmlﬂamcarsasa# be provided in a single or
2%131‘;1 pé ? alt ICI Y tlsnle fzgle erecca)lg(l, ) c?rgﬂ%er or ngg% ¢1|1s|fl¥laybg‘? :g)h%ved by the
rrpaﬁecmn sdminiftesisg arﬁappholmqma @edetemsbmedeyd}myle béthelsblatine dr suspension.
feans known o mi.croni zat i on,
ot (B8 o P S8 P P g B PRI Bt g sprey
wptilapa sui t abl e propel | ant such as a
chl or of | uor ocar bon (CFC), e.qg.
gj[‘féhl Ognillgéj | s o fhoe Ay osga 151}]reer§t{ogl(r:nQ% oL Eon%gllfagé);&e%h Q&&ol?ﬁr&inistration,
spafttlaﬂﬂhﬂy gaﬂ;m r&slp:acamy trsalandmycllwdln% !rl]tﬁmneuﬂ hgmadismmtion. The com-
ont aj n..a_sur an eci t hi .
dPound rﬁgﬂl gencrally Havea sgglﬁ téc?ensé% A dofqa? ordeér QP é\?e { microns or less.
Asmcélrarmtmle Isiye mlag baob’uammbygpn@ds kndwen Iratghe bet, pgoby d]édonization
ghea actf\)ré 1ngrr]edlent d3 {roﬁ%\/\g in %\Bres riazgtg pgcgccwﬁl?h a SLP%(ab?e ro glant suchasa
chloroﬂuorocarbon (CFC), e.g., d1chlorod1ﬂuoromethane, tr1chloroﬂuoromethane, or di-

chlorotetrafluoroethane, or carbon dioxide or other suitable gas. The aerosol may con-
veniently also contain a surfactant such as lecithin. The dose of drug may be controlled by
a metered valve. Alternatively the active ingredients may be provided in a form of a dry
powder, e.g., a powder mix of the compound in a suitable powder base such as lactose,

starch, starch derivatives such as hydroxypropyimethyl cellulose and polyvinylpyrrolidine
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powder conposition maybe presenf&d in unit dose form
in capsules or cartridges of e. g gelatin or

b|(g¥?b ]%%m@def ﬁ@ﬁa\ev\mﬂcﬁqrmn@eb@m@nas V}S}é The powder composition
ATy Heth B uiRABS BimA 1 Basfles OM?&Q%@%&? gelatin or blster

I ons can e prepar w tth enteric coati
adagtsdeprh pthidube apvide ro?y kedmipistessd! hyemeansef an inkaler.
adm nistration of the active ingredient. The

PRARAPESHLA, (fé"ilmlﬂﬁt%}ﬁrcgﬁ b@B?e afea vHﬂFJn%x‘?cbéoth%b AApfed for sustained or
dosage_forns. |n such preparation Ts

s GPRiT Yllederalenserg mimpiratinssef nﬁ%@ﬁWﬁﬂﬁﬁﬁbﬂﬁpproprlate

guantities of the active conponent. The unit dosage

f %@"pﬁ%&l‘éuﬁca@ﬁfé %ﬁgnﬁr@??&'@i@b ?'ih uhiRBoPBE KRER. In such form, the
cont ai ni ng di scre uantities o reparation, such as
pREspaTpIa Hbdigd edclaﬁfs%nlteéose%\mtﬁ@mﬁ@pmqpﬁlam GHagtiges of the active
ag&?ﬁ%bﬁ@nt Ang gmttdaga Uidrin QSR gpafcﬁefg@l ﬁ?ﬁ{ﬁaﬁ%oﬁ @a@?ﬁkﬂa%e containing

tabl et, cachet, or ozenge its can be

A BFTSHT (uAnsitiayoRRsPPaGEtioRn Wc@fasph@@tedutablpfacqaagém s} pewders in vials

%p %Pé{ﬂeg aRls&, tH@éﬁﬂFﬁGﬁg& focfﬂ caﬁ%@ %s%l@ %Il]ert NGLBet, or lozenge itself,
formulfations are descri Remi n Sci ence

antitppn be theappromisie W@berm QBY okifietedn phgkaged form; Mack

Publ i shi ng Conpany, 19th edition, Easton,

P@meqryslui’cﬁﬂb BharBeRERREN R idrY Qndpﬁféfr'}gﬁﬁﬁmah&?é are descr1bed in Remington:
formul ati ons_contai ning a conpound of the present

i Aveneersaand Bragiscsof Pb@wamnlﬂ%ee@@dﬂmﬂ\é@tmT ck Bublishingg-ompany,
S -
DAL 058 205 I PRBLE L S50 DuBOAA 1 L5 Rons con
pading esompeupd eS@aprésavidnrdngion airm@e,scrsbﬁdun theBrantydes.
considered as linmiting the scope of the invention, but

MeLHE kdﬂo%ngﬁﬂ P&ahlull%tdreﬁﬁﬂlﬁl%s AiFRRE B3 Mok &illed in the art to

t her eof have been de "t o ensure accur acy
winoe Fleansieenderanslanseio praieel teerepent iafientivms They should not be

t @%ﬂe@é&&Qﬁm‘cﬁg €he) sF0 f tﬁ@fﬁ%eﬁﬁ?ﬂfp gf asqfefr%}elﬁrﬂgtwe and

devi ati on shoul ourse or as
dUﬁW@@H@ﬂV¢%EEWéeS such as, e.g., in calibration,
roundi ng of nunbers, and the li ke. EXAMPLES The

f EHJ)IQ%M b%l?ﬁﬁﬁé ﬁre%gurg ?e% &t %o Q 1¥1§ stuged (e.g., amounts,

enabl e those skil |n the drt re c

ueRest IR, And bﬂlbsqm«a@me@mep@ erpmegélrdewame Iﬁh‘iﬂdda of phwse, be
S BPLs xpﬁl A2 'tf' foﬁfje ass, slul:ﬁr}ﬂﬁt, | 891& bBebsaRe, dpQ\fndﬁr{éeof numbers,

i nvention, but merely as b el ng | strative an

r et bedikeat i ve t hereof. Exanple 1:

(4,5-D hydro-| Himdazol - 2-yl)-[4-(4-nmet hoxy- phenyl su
f apxMprgenyl ] - amine The synthetic procedures used in
this Exanple are outlined in Schene C. Stepl Step 2

The following preparations and examples are given to enable those skilled in the art to
more clearly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

Example 1:  (4,5-Dihydro-1H-imidazol-2-yl)-[4-(4-methoxy-phenylsulfanyl)-phenyl]-

amine

The synthetic procedures used in this Example are outlined in Scheme C.



NaH MeO MeO Step 3 MO . H2SO4 MeO CI' SCHEME C Step 1;
4- (4- Met hoxy- phenyl sul fanyl ) -nitrobenzene To a

waempeeson of NaH (4.2 g) in 100nL of dry DVFPTTTER2004/007405
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nitrogen was slowy added 14.022§- of
4- rrefhoxythi ophenol . The reaction mx was sti rred

unti | urtsher gas ol uti og, qccurr -o\ _sip2
m nute o this so on vvas—aaelded o
chl g benzene d 1Q0st of dry n, SnCl,

after \Nhl ch t he mxture vvas heated to 120C for one
hour. The reactl on mx became red in colour during

this tipe ture wassitd¥en cool ed to RF<ane
poured 1f crUS‘h‘ed—I—C‘é' The ult\la.yt />
yel |, Qw red bced F ti ,tjr/L
wat er and drled to aff@ .29 ¢ (96% of
4-(4- met hoxy- phenyl sul f anyl -n|trobenzene as a yell ow
solid. M5 MtH, 264. Step 2:

4sC4rAeE kioxy - phenyl sul f anyl ) - phenyl am ne To a sol ution
of 13.06 g of 4-(4-net hoxy-phenyl sul fanyl)-nitrobenzene
from ste in 108 han I was added 33.85 g of

S 4 fwas stirred for 30

TR @Spéﬂsm%lf NabE. ;h@ahedo 10, gfefry DMEF efide? nlt@oed. wabBRwly added
m.xture was then, co concentrated in, v

ané 0 eehane nﬁh@@%@i ig%geawmrﬁe S&&qeawahnaﬁg%er gas
extslagbe dcdubfeaqcﬁxtarm)&nirruftéa) ercmﬂls @RI Was aaae!d w% of 4-

Co Ié&%grp é{;rere@%\gr%dé?tl Smﬁﬁf %\%{ﬂlﬂ : %%V:L_\ u%aréras heated to

r QB@W@ €orl Jhe\WdEH OThely Iiéectroelsxﬁktﬁeagnémdl ifl CWRET durlng this time. The
chr.omat ogr aphed 2 (70%,30%

(0]
drRiUEE YRt aﬁerlﬁirpa% aynd paurgd pFe1dl 090 g pf gruheshise. gFhe resulting
%éwmlﬂwmda@éaywaﬂﬂea 3&Wta) tipRe Wth &t an dMPiedrb-#30L25.29 ¢

95{%1]’%34’61 rﬁisa&larlfaeyg)rryﬁrﬂzrn(zanerﬁétaww pRtichy YIS -+ 264.

fanyI ) - phenyl ] -am ne Chl or 0| m dazol ine sulfuric acid
S8tep % 4-(A6vigtho dul fhih n@en 50 ni of 10%

rifoererson ot %g%lsgéd etfer %@Yi@ﬁp SOE B bR EBe fgpstep 1 in 100
Wid tho R of %%s alchem%)S ;85 3t ShOE2 ¢RI TR 8l mb@ﬁﬁr V$as stirred for 30

were washed with cold water, brine, and dried
2 mynuigs af Rl then her%tfeyeﬂa%@r 3 pren ihe mighes yRsiER éovraé to R,
t beieatdRd in aaodi Rt &DwRY 2@%'aﬁﬁécﬂﬂ NaO18. 38k V@RtioNaSs extracted

three times with ethyl acetate, and the combined extracts were washed with water followed

by brine, dried (MgSO,), after which the ethyl acetate was removed in vacuo. The resulting
solid was chromatographed on SiO, (70%/30% dichloromethane/hexanes) to afford 7.87 g
(68%) of 4-(4-methoxy-phenylsulfanyl)-phenylamine. Mp: 91-92°C. MS M-+H: 232.

Chloroimidazoline sulfuric acid salt (4.06 g) was partitioned between 50 mL of 10%
aqueous NaOH (cooled to ice bath temperature) and 50 mL of Et;O. The aqueous layer

was extracted twice more with Et;O (2x 10 mL), and the combined ether layers were
washed with cold water, brine, and dried (Na,SO4). 2.31 g of 4-(4-methoxy-
phenylsulfanyl)-phenylamine was then added, and dissolved by stirring. The solvent was
removed in vacuo, and 20 mL of isobutanol was added to the residue. The resulting

residue was heated to reflux for 2 hours, concentrated to 1/2 of its original volume



removed i n vacuo, and 20 nL of isobutanol was added to
the residue. The resulting residue was heated to

WO edob0es3pHor 2 hours, concentrated to 1/2 of i tBCT/EP2004/007405
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original volune(approximtely 48 L), and then cool ed
to RT. The resulting crystals that forned upon cooling
vvéap@rmfriaet;t mjmby ahid ItlnemaIOIobd to 8 Tprlhe irehatting, @mtalgthet formed upon

m
yF?(ﬁ ng- V{‘% ﬁ@ eﬁtS%}Y éa IOP vr11deid)2 874 eghof fS D1h|)]7dro 1H-imidazol-2-
hyk« thlmetl}ldﬁy—ghértyls(ﬁﬁ% p]mlyl -Zladrﬂme h‘;‘s@b@aloNSe MHO6F00 Mp: 149-

t procedure, but replacing in step 1lthe
Uiér@ghé\gg{vﬁﬂgpﬁghol with the appropriate thiophenol,
pilitigdkelalset et adedaddbdtireplading mnpepuints 4winiedloxgtheopdlagelnwith the
in_Tabl.e 1,. Exanpl e 2: 4-{ 4-.Net hpx an
DR oA R e ekl A P O G Yidhon in Table
NH 2. TFA MeO 4- (4- Met hoxy- phenyl sul fanyl ) - phenyl am ne
fromExanple 1 (0.693 g), bis- Boc t hi our ea

pg?(?laﬁ’?@(t eN %&gﬁ% ar b&”@%ﬁl h%aylh%ug’?zﬁ Jg) and

and stirred under nitrogen in an |ce bath. To the

stirring sl;uti Qn was added 0.896 g O HgCl NH
rrixtur ed for thour-at—igfe bather @
an I o vvarlrr—?éuﬁc T8 RTWi t hest ng f ar N/U\NHa

ad |t|onal 4 hours 2‘I'he m xture was diluted with 50 m."
ethyl acetate and filtered through a celite pad. The

f hl(urab@onpd h&&@@dﬂlﬁﬁn bhen/winﬁhe floReRxanhilé 1 00.6962g), BieBoc thiourea

W%i{l}g‘é&?tgﬁ tp)gy\ﬁ;lréppy ?ﬁlggg%\é %@%ﬁ):%d\ﬁﬁgl%qn V@g g()) were dissolved in
C @ lMIBE &r@]@ﬁg latre K@?%uﬂ&‘l’%&%@en iReE iy ba. ITozthk isiitidgrsolition was

T@mes afg-,%fr}gg%‘jg, ']‘E)}Pﬁ ;qu%gﬁ Waéls@,qr?d for 1 hour at ice bath temperature, and

p nﬁeayalubwléa st Ghrnt hipid RiP wlﬂmlc{‘%g 2 ¥%h hd @itidRhidi MRirasSTEe mixture was
NALERRR t%rough a celite pad. The filtrate was washed

449%
Ndflute(lm#eiorfak y’fhprh@ﬁwgqt%%ﬁdfl ey
p Q)@Mdteﬂ\ltﬂﬂn%ﬂmrﬁ?et aMW@s"dﬁéﬂrﬁﬂﬂNb)S(HU RRhv il \d6lFent in vacuo

di ssol ved_in met hyl eng chl ori
ovtelder gt eﬂ.téa@&s&l%g%ﬁﬁ if%ep! ‘F‘BP?%WS%}%%%HC%O%/ 80%).-

TR&%&MF@%%@%@%@E& 0. aﬁ@ of K- [\4 thﬁeth@kirngh@ﬁiylsulfanyl)—
wat er, basified with % Na sol u(a]l on

nd
ei@hera/&r@dwlt(ern@ttﬁwcab@nﬁlmg@amé@e 2t Hh A %). Mp: 101-102°C,
'T%QN-F{%%; ﬁﬂ:ltlﬁfx’g—gﬁlehﬁylﬁfaﬁ MEF YA 8D diM bA- Hﬂl&é}&@arbonyl) -guanidine

dried e so vent mas Tenpved in vac
THEs phég:il‘(ﬁg]énﬁ,agL p@@p leat rhlpude.ragd F}rSdgL @gtrpﬂuoracetlc ac1d and stirred

[ %r(l%d'{ﬁ'tahﬁbfy Q‘B@ H}ﬂcﬁ&'é FanKkn cobgnykd in ei¢an] divi&d wivh cold water,

[ ha@(lﬁledcmﬂéil%%aﬂ?éﬂy’|S@1m1f>%brayr1)exaeﬁ§c§/w}th raethylenapiptide. (Fhe combined
J:ne?chl/dr?d'e 1 sﬂ@erg— W@sh%ﬂ Rl e, BEQS @@2@(5%? h38He idlvent was

I's l'e arée outlined in Scheme D. Ste St ep
removed in Vacuo The residue was recrystallized to prov1deN [4-(4- met OXy*

phenylsulfanyl)-phenyl]-guanidine. Mp: 140-141°C.

Example 3:  [4-(4-Chloro-phenylsulfanyl)-benzyl]-(4,5-dihydro-1H-imidazol-2-yl)-

amine

The synthetic procedures used in this Example are outlined in Scheme D.



K2CO3 Step 3 SCHEME D Step 1:
4- (4- Chl or o- phenyl sul fanyD- benzonitrile A m xture of

wal20epbssy - benzenet hi ol (4.89 g), 4-fl uor obenzpCi/EP100£007405
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(4.24 g) and powder ed anhydrous3pet assi um car bonat e
were added to 50 nL of dry DWVSO and t he m'xture was

heat ed at_1800C uand nitrogen fo Step 2
allo =®o renain Tfo hou tlon—;—>
m xgufeAias dilute Netﬁﬁy ag€t are (40 cand”

washed three times with cold water, followed by brine,
and then dried (K2C33). The sol vent was rermved in

: .41 g of g3
Isulfaﬁyﬁ—befrzonlt as |t§ ¥
MBI H: 247

SO| 2N H,S0,

4- (4-Chl or o- phenyl sul famrq\), benzyl am ne To a sol ut|

of 4-(4-chl oro-phenyl sul fahlyl)-benzonitrile (4.91 g)
in 100nmL of dry THF under nitrogen stirring at RT was
addekMODML of |ithium alum num hydride solution (1.0
Min THF) via syringe. The reaction mx was allowed to
Stir f % ho rs at. RT.  and vvaslthen heated to

re phspyisulfanyl)-hanzo owed to sit at RT

omemﬁdug%atom Haa-.hé 5érizeet ok ( 4;/@5%); henofsdehLehitrile 04 g;a.nd powdered
bat h)ﬁfnd q-ﬁl:enche g addi ti gdg ];rL)é\g reP f ol l%ﬁf@

bR AFATOB POT R AR, ¢ Srataessadgsdio Db Ao PMSE) e Higimixture was
3Qedttd & 1004 8Rder AMRYEHTUS6 BOWs WRES Ml dvaldao \f\@fﬁaﬁca@ Rcr for 48 hours.
agg%the m xture was filtered, The result|51gf|

RO ERGFHiEE ey ey AdCE e OYmL) Fhe Vet thisa times with
etdlgfwakdr| fonawé@bmﬁﬁe eRaeRntdRUIH,C0,)Y a8 olvehthiR Irsinoved in vacuo
4. 67 of 4- f(4 C ro phe yl sul fanyl ) - benzyl am ne

§04 i %0 ileeny: tl é)rbenzomtrﬂe as a white sohd MS M-+H: 247.
[4 (4 Chl or o- phenyl suI fanyl)-benzyl |- (4, 5-di hydro-I Hi
nEep2ok {Ziyh_&x@mmvlmmﬁrpm&l@lﬁz@iﬂene sulfuric acid

wa rtitio tween jce cold 15%
38@65@“ egr%éﬁﬁlqr%ﬁ&*(f@és awlgﬁ?anmf@k(é@ I@)yn 14§ ;gL of dry THF
Oﬁﬁl@éilrﬁtrb Ve FiriaSat FEAPREALIAE 4@RH. fHhiaeHaokSndANHridelution (1.0
g{@ twce V\/I{lh 15 m. OEt Q The conbi ned éther

feviesupited %ffapteﬁﬁ it Varadpwed fristirfar &p feprs at RT, and was

f tHeh MR4LRJ Wofelad §8d 4 Bowrs S@dUhéPNlowed to sit at RT overn%%flt The reaction
of 4- (4- ¢hl or ophenyl su) fanyl ) - benzg amne in

i EEpPapEAR Foolshin dndse bath 35d Arsrdhed braddiien o6 M n&‘féader, fpllowed by

VaeIPof 1594 £&[HRYEs REOHBSIRIGINY 22018 onh ) S0loY §hter. Kﬁﬁydmus
remgi ni ng resi d(giﬁéwas refl uxed under nitrogen for

hesiem spbate was a naictupwaﬂﬁ:aer@chsﬂmm%dgn@ﬁlﬁwal<e was
Ofadel k&Rl al Bhisd v E(tk? %é@n‘iﬁih@&‘&h&hﬁlﬁﬁ{eg @vem&l%trated in vacuo

109 .89.99% 0. 019 to ord a resinous solid that was
r tocHgd e 18 of 4ol %@%?ﬁoakl@pﬁlﬁ@fwl)ybe@mda@mgs 8 Vdﬁte solid. MS M+H:

4s0( 4- chl or ophenyl sul f anyl ) -
benzyl ]-(4,5-di hydro-| Him dazol -2-yl)-am ne
I

ride s alt . .
Chl h 4,5-dihydro-1H-imidazol-2-yl
Chloroimidazoline sulfuric acid salt (0.92 g) was partitioned between ice cold 15% aqueous

NaOH solution (25 mL) and Et,O (25 mL). The organic layer was separated, and the

aqueous layer was extracted twice with 15 mL of Et;0. The combined ether layers were
dried (sodium sulfate), and the ether filtrate was added to a solution of 4-(4-chloro-
phenylsulfanyl)-benzylamine in 20 mL of isopropanol. The resulting mixture was
concentrated in vacuo to remove approximately 90% of the solvent. The remaining

residue was refluxed under nitrogen for 4.5 hours and left overnight at RT. The residue



as a white solid. M: 127-1300C. M5 MtH: 318. Exanpl e
4.

WO 2006003 or o- phenyl sul fanyl ) - phenyl ] - (3, 4, 5, 6GPCEEPRDYA 7405
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ro-pyridin-2-yl)- amme o -N H F82a sol ution of 0.555 g
delta val erolactamin 10 nL of benzene was added 0. 383
g V&b ety o naten] pustine MeRE sethylenelchiodde: N OFHHM:82.09%:0.01%) to

R-E%Haﬁsﬁ%ﬂ ligk £t4Nag}L&{rsQ Eﬂ"&'&)ﬁ‘ af,e%]ﬁ/ thyield 0.3 of [4-(4-chloro-
E3 AaaTaE PR et

benzyl am ne

m@@e%sr Iwdiwerl) theng- 64 %rtiﬁmrof-bﬂ mdmhesrl) a'mmer}e/quhmlde salt (47%)
Mk o Wite LORD DpOEENTsche RN heg 1 hour and cool ed

to The reaction m X was quénched wi th water,

baS| f| ed with anmoni um hydr OXI de solution, and

exermpledy t i ésdhorp-phientilseifanyl)-pheayht (3.4, 5T tctobyBiqprtidin-2-yl)-

organi c Iayeaf_‘_ﬁ were evaporated in vacuo, and the

resulting so @ was el uted on neutral al unina

(I\/le()—l di chl oromet hane 10% 90%) . The resul ti ng pr oduct

-\- d fromethyl acet at 0. 4
(49. 3 gf ﬁ
[ 4etd- or o- Mt fa 4,5,

t et rahydro pyri d| n-2-yl ) -anyne hydr ochl ori de sal tH as a
white solid. Mp: 148-1520C.HMS M+H 317. Exanple 5:
For mul ati ons Pharnmaceutical preparations for delivery

bﬂ“o\é%bhﬁié‘ﬁ JrOLEe g dRILvAQbmaat B 0381 SPBMYehwhiRided 0.383 g of

wing Tables. "Active ingredient” or "Active
cg’ﬁ)ﬁﬁfu nﬂ‘e rgixtyre apps ptirrechendes prteagenebRs forkhetrsné(é-@iloro-

t BReAsRHRMATS 0041 BAR 8T S04 g} MQ@MS&dHEc@ Bnd e fxitre was allowed to stir

Adm ni stration I ngredi ent % wt . Acti1ve ingredient

26t Bbfarddthoves: 7hezvadtmg ﬁ@sqwlseméﬁp@gfé torebsxifpel hour and cooled to
| RQY e ‘?EHcﬁoﬁ Ifix WaX glgen%e acﬁitﬁ Rtk %siﬁ@fl %1&axﬂﬁfgbﬁﬁlm hydroxide

cont ai ni ng about one capsu

apPFERR Had exbadiet ﬁllor@&ﬂmsfé@]e“@@fﬁp ddietcpppiriedror@mag layers were

AdvinBERLd AlvaPib, '2RE lﬂ?ﬁdr'eﬁﬂﬁ Of@o‘ﬁ‘ﬂ VaMelut &L Y&tk HShent

20. 0% Magnesi um st ear at . 9%
(MeOH:dichloromethane 10%: 90%) The resulting product was recrystallized from ethyl
acetate to yield 0.408 g (49.3%) of [4-(4-chloro-phenylsulfanyl)-phenyl]-(3,4,5,6-
tetrahydro-pyridin-2-yl)-amine hydrochloride salt as a white solid. Mp: 148-152°C. MS

M+H: 317.

Example 5:  Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown in the
following Tables. "Active ingredient" or "Active compound" as used in the Tables means

one or more of the Compounds of Formula 1.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.



Crosscarnel | ose sodi um 2. 0% Lact ose 76. 5% PVP
(pol yvinyl pyrrolidine) 1.0% The ingredients are
w@e eovbiosised and granul ated using a sol vent such BGI/EP2004/007405
met hanol . The fornulation is théA-dried and fornmed
into tabl ets cont ai ni ng ‘about 20 ng of active
c S19FRRE ot QraAdampishaomt e t abl et machi ne.

Uq %g ehJC on T or u dl /-\Uﬂl lll stTat Io IWI ew et /-\IIUUHL
\ct2 ve conpound LQOg Funmric acig )gkkgq Sodi um chl ori de

A
:Zf@\v‘ﬁmgmduemar aben O 15 g Propy |20|@9/u aben 0.05 g
(

----- 2 0O
.0

~ hi Al Al 1 C
aii! L\J \J U QUI UI L UI \ ‘0 /U DUI ul I UII) LZ. J
eed eﬁk&%\f erb| It Co.) 1.0g FOS\@” ng 0.035m

«

_(Mrosscarg&lles@ﬁgmaustl lled water |@.® to | OOM The

naroadi Aan vod tn -Fnrnn o c-uc-nanc-l on fr\r nr:\l

QAr O nm
CUImrCTIit o “UT T /\UU U o7

et
a ﬁ‘ftﬂfestrau on. Parenteral Forml éisl on | ngredient

V@l\fp/@:?lyvﬁ@;pyy@hﬂﬁ;g; edi ent 0.25]g.g9pdi um Cnloride Qs

f isotonic r for injegtion 100 The actjve

i TG LRgredients Sregpatenaad granglaied piipha stlva suchas arethagtol. The
| fjreatlhtedh is fhentirfedGing Torntkdaintd taileBf(cSREINHY HBLOLZA A of Sctive
t hen addd th stlrrln% Eo rrakethe sol ut’1 on
i SHTBAR "‘I"Héa%%ﬂ’HIPP%ﬁe Dlehaprehiis- t o wei ght with the
remai nder of the water for injection, filtered through

5 a@mbdditiohTor ORIBdaneistrbdid£r and packaged under

sterile conditions. Suppository Formulationlngredient

dRaredight  Active ingredient 1.0¢Amount
Active compound 10g
Fumaric acid 05g
Sodium chloride 20g
Methyl paraben 0.15¢
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s.t0 100 ml

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

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 025¢

Sodium Chloride gs to make isotonic
Water for injection 100 ml

The active ingredient is dissolved in a portion of the water for injection. A sufficient
quantity of sodium chloride is then added with stirring to make the solution isotonic. The
10 solution is made up to weight with the remainder of the water for injection, filtered

through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation




Pol yet hyl ene gl ycol 1000 74.5% Pol yet hyl ene gl ycol 4000
24.5% The ingredients are nelted together and m xed on
w@2@smessvbat h, and poured into nol ds cont ai ni NRCREB20g4/007405

total weight. Topical Formnul atieé#-1ngredi ents grans
Active conpound 0.2-2 Span 60 2 Tween 60 2 Mneral oil

b [Pglediehat um 10 Met hyl paraben 0.%4%tRvopyl paraben

0
( ted -hydroxy ani-sele) 001 Vater—g-—sS

). Q5 BHA (butyl at gl —S-
| S MEEIdihe i ngredi ent s, exced’tdo/\?vater, are conbi ned

(ak

"upq,l};éggre%qu;yeolaﬂ’@g@lt 600C W t h st[impomg. A sufficient

auantity of water at about 600Clis then added with

\iPgbreBulenseleeli4980t o emul sify t HE45Myr edi ents, and

Wepihe 'inér@ﬁ@n@qgergel%dsco ARGUL I HRedon NeRath bR, @¥d poured into molds
Formulations Several Aqueous suspensi ons contai hi ng

f contaiiiegi2.5@ torbweight. per cent active conpound are
prepared as nasal spray fornul ations. The fornul ati ons

ORl Rt Y E Y2l N 1 nactive ingredients such as, e.g.,
crocrystalline cellulose, sodium

O

énmdiﬁh’@t hyl cel | ul ose, dext roseF,gﬂﬂﬁﬁ the |ike.

oo htori g sact d—may be—added—tg =g ust—pH—The Tasat
TR 2

S ions may be delivered via a nasal spray
mSpen 60l punp typically delivering about 50-100
mreroH-ters—of—+formtation—per—actuat-on—Atypirca

d §Tﬁﬁ Qchedule is 2-4 sprays eVéry 4-12 hours.

E

SNdimetagoth: Car r ageenan- | nduced Mschani cal Hyperal gesi a

ssav—Fhe nnt: Lnfl amrmt nrv/ anal + 32z

Ancl A~ AN MR WY, J
AT oy an agol cractivity Ul

?ﬁﬂé@ﬂﬂg of this invention was term ned by the

O

Magﬁgﬁfmnl nduced Mechani cal Hyper al gesi a Assayby

asuring the inhibition of PMW%Q—J—W—Q@W
PEePAPHERFH in the rat, using aY%ddification of the

MO HRsE hbed < AneRyal T and [3gjji TTo, Archives of

nt ernat i onal " Phat macodynam cs 11: 409-419(1957) and

e B vl |

/Wdgar et al ., Journal of Pharnecoldyyand

E’%HFdétH&fﬁ@ngdieHﬂs‘? Eﬂlgﬁl.u&fétgls, aniAed and heated to about 60°C with stirring.
5 A sufficient quantity of water at about 60°C is then added with vigorous stirring to emulsify
the ingredients, and water then added q.s. about 100 g.

Nasal Spray Formulations

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

every 4-12 hours.
15 Example6: Carrageenan-Induced Mechanical Hyperalgesia Assay

The anti-inflammatory/analgesic activity of compounds of this invention was determined
by the Carrageenan-Induced Mechanical Hyperalgesia Assay by measuring the inhibition
of carrageenan-induced paw hyperalgesia in the rat, using a modification of the method

described in Randall and Selitto, Archives of International Pharmacodynamics 11:409-419



103 (1969). Mal e Sprague-Dawl ey rats (130-150 g) were
wei ghed and randonmly assigned to treatnent groups
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lightly anesthetized wi th hal ot3ane and adm ni st ered

1% carrageenan or vehicle 1 (100 m) in the plantar

s (6@ endVitdger ¢ted.t JohinadgyRharRavbgnenEEqenimeivgl Ehedpeutics 166:96-
%%ﬁ §9(10 m/kg, p.o.or 1 m/kg, i.v) or com pounds

0 |9 |nvent|on(at 1, 3, 10,30 and 100 ng/kg, p.o.)
oMaldSaguke-Dawkdy Qataﬂdo ZIleTg) Were weighe}l and earidoutly besignieé to treatment

tAgrzatul gg@/ n{léscfam cal %ﬁé{% %F@gﬁeﬁlg’lm é’g‘%gpgbﬁl USI0ea with

ARRBfRhE Snd %ﬁét&ed h@’()aéai/r)ageeﬁgﬁ? oV @éﬂnﬁé ?(l(ﬁﬂd) in the plantar surface of
car r;Fg)eenan treated hi ndpaw was placed on the do of

t e lefphimdpnus Rafsivent amisutdred echide(10gnidkaae.o-gx 1 ml/kg, i.v) or com-
' t h
SISV LGHEAT. 09. 9156 RS DDA 50080 nd ot

wi-v-hdnebourthefqravestisg. Meghheidal hyperglgesd Waerheamased using n AnalgeSY-

Cﬁfé?ér (a@ Bkgﬁ,Eeﬁg)l apf{esee-ll;"z:ﬁ @%P&aﬁ{ sICOMRE WA, T e vehicle- or
mpared Uusi ng > Vari ance e

peanraglemwriae@d:d lﬁludpaﬂw WREisﬁl)ed ometh¢ dpme of thm@pa@tm"splfa@frar surface

t tre

R 4 £ PSRl B0 Ol Bl Rl TR e of the

PpTe. eiﬁhe fombd dsivthidnthe fatvetiidaew tapahyspeggedeasivacaliasd was considered

callece%ld to(ianq for each animal, and the average |D50 val ue

was estinated using the f ol I ow ng signoi dal nodel: %

i Mihdabientgnoupsh@de torpfared esipg ¢ OChEWP anldgsy off vaipicewtnghe paw

h%ﬁd%a?v I ﬁ)?ce% %}a}rrggse g(glgggru s ?o%%%gg{)}{% tréa{ﬂgd gtjohps to the vehicle

ngmbap)weamdlaﬂle usnngshnr(sdismsuamy aneéDemn’ sHrecedong Renabgt inhibition of
7me%ar1{%cia Veeggllgegn V\zllesrc%aglaéeg\rﬁ T aﬁ%d%%]liglsc?l %.i’f%% a\ﬁx %yfbso value was
I—bqnmaécgmm@th&fdhwnﬁglﬁgmnidn}mlodéli ammat ory/ anal gesi c

activity of conpounds of this invention may al so be

det erm ned usi ng uv uce ain

nodel in the r atﬁ’ % 3&1‘2?@“ le%h /I s ass gg%ré Héée ﬁ%)o

animal's response to the squeezi ng of the |nflaned

f where IDsq in thealasedf thee campom dfeet b tamphitdchadiegthe meginium response
Jy .
nfir tp S Bie Plogr AN R dundlue BERTRY: ThREompgundogt s

i myemtah wére@htivegegshisassact i vity of spinal cord neurons.
Briefly, rats were wei ghed and randomy assigned to

LESBAIEDL SESHRRge FRab AR AR N RRER A8y Aoy
m of Conplete Freund' s Adjuvant or saline was
atihe mitsirdlaetnatotydandigesip hetivitrof sempaerdsaff thik énviefion may also be de-

h%e%ﬂ%\é’&w}lga a}é]fl.{vgﬂ{ 1n|2191?4ds ar{%rﬁ g‘agl\rlﬁg%)?gyl 11(1 Y}.?J]IJ aﬁ lvﬁ')ereolgam is assessed

I nventi on
by the animal’s response to the squeezing of the inflamed foot, using a modification of the

method described in J. Hylden et al., Pain 1989, 37, 229-243. The modification includes

the assessment of hyperalgesia instead of changes in activity of spinal cord neurons.

Briefly, rats were weighed and randomly assigned to treatment groups. To induce mecha-

nical hyperalgesia, rats were lightly anesthetized with halothane and 100 pl of Complete
Freund’s Adjuvant or saline was administered into the plantar surface of the left hindpaw.
Twent?—four hours later, water (vehicle) or compounds of this invention were orally
administered to the rats one hour before testing. Mechanical hyperalgesia was measured

using an Analgesy-meter (UGO BASILE, Biological Research Apparatus, Comerio, Italy).



adm nistered to the rats one hour before testing.
Mechani cal hyperal gesi a was neasured usi ng an
wo\pabgesy+ met er (UGO BASI LE, Bi ol ogi cal Resear CPCT/EP2004/007405
Appar atus, Conerio, Italy).The-8ali ne or
carrageenan-treated hi ndpaw was pl aced on the done of
t Adeaplir atasaggehantanted hirdpew V\faaplang:l aothe.dosue of the apparatus,
f I 0 the
GoPEehed BERERSY A AR o AR BB Ul o the dorsa
r atrfeget dfdnepaw, aad p;i&:\n‘iprcstat Whg;hehie rabwithdoeat it szsay, \snsggled or vocalized
c %% Ig?lgsr c?eqe& ﬁl% egﬁgoﬁfg 'T‘BG gﬁ% gr%tugs?x\//rs}%rr | an%gregn S%I}g a one- -way
5 paWa]WSIS hﬂ\raamate drothe @awli’ﬂﬂxdﬁaWal lfcrrhe b dreemuh inkalsition was calculated for
c u r.each animal in the form 100 x ((c/d -
%V§1&?ﬁﬁﬂntﬁer¥5 where c/d is the paw w t hdrawal
force for the carrageenan-treated paw in an animal to
whi ch drug has been adpi:nf(stder @dy ~C(sw Lsc/ih)e paw
wi t hdrawal force for the carrageenantreat ed paw in an

ani mal has_been adm ni stere and s/v

i Whepgc/ éé%ﬁ%ﬁ‘t‘id‘? waf frecfor dhe qaprageeRrHeater #avan ap awmal to
| Rvhadh @itz Bl bde@ MBiigibteM@nicH 6 tﬂbﬁﬁvﬁv@ﬁﬁﬁxﬁﬂﬁﬂ foc% & thd carrageenan-
Si gni f.i cancewas, d ed usi Student's t-test., The

t
10 . Giplsdmay B en eriEgl ! Hl’tqqdﬁhl\ﬁ]@rhés 'a%eﬁad@%te{qﬁlp gncb%va@the paw

Exathak & fort o Bhd daRRe-BreatRll BEE @ a LR bR WIREE vEHIAE 68Fbeen
byﬂlsovoﬁﬁnetrlc Bl adder Distension in Rats The

PRRE RS StenHicaprfores sk mined ising SHeenot-Bshi ?Fteedcompounds of the
aﬁnaggay“gﬁhﬁgvguﬂgg@&hyat|on of the nmethod descri bed
in Maggi et al . Pharm Expbr. Therapeutics 230,
0-513 (198 Briefly, male Sprague-Daw e .
(%éﬁnzgcﬁ g) 1 &ébglmf&ﬂ?é@%ﬁan%m@ﬁﬂd%éb@#@&omeﬂm Bladder
15 treatment gmMRUPSsiofinC@ithet er was inserted through the
urethra into the bl adder to induce bl adder

racti.ons, a warmsaline solution (5 nL) wa
%@abl tiRRpf hhfqgeréemrafé@nf eh éetm@e%bbem awsel isinmpmedification of

3@8@&&%3%@%@@1@%@ € SO TOMAASE %Jmmaoo B00-513 (1984).
or 1 were adm ni s ered intravenous at

t ﬁéle%ih gedle spragegghipwley raty (20872500 mereareighedriad ramdomly assigned to
efbacts gfb ?E‘ YA REhEteF QR 1RGSR ﬂ’iﬁfu%h%effﬁ?tﬁﬁ[) e blﬂf@er to induce

COﬁpOUﬂ S O his I nvention were ctive In I S assa
20 ERlarpsrecogtragtifisisind; agtiaret saliot satetiom fupbtwaoinfisadt Rbﬁbmlc contrac-

' ﬂo%@re?@dﬂc@@ b PiuP BBl of *&L@ﬂl%ﬁ Hé Ecﬁﬁ%&ﬂﬂ? ‘P’ﬁ-?emventlon (0.1,

determn an assay using a nD |cat|
ne8rsd ra@@g)rwfe @dmmlﬁe@denfmveapus @?l’fbﬁ:@@dﬁ efgsgudn figgthmic contrac-

28585, AuatcVBRtARE L d d
SEBh, Rk oABRLL R b sl B RS BB gs o
Sim’vagﬁ;@maévvenatt@swme anest hetized with urethane

and i nstrunented for intravenous adm ni stration of

25 OfEpgspRRd.  idhiSPOR of ¥SRSne TTRARLE EORAL s 3 REK! al

pressure,

The inhibition of bladder contractions was determined by an assay using a rﬁodiﬁcation of
the method described in Hegde et al., Proceedings of the 26th Annual Meeting of the Inte-
rnational Continence Society (August 27th-30th) 1996, Abstract 126.
Female Sprague-Dawley rats were anesthetized with urethane and instrumented for

30 intravenous administration of drugs and, in some cases, measurement of arterial pressure,
heart rate and intra-bladder pressure. The effect of test compounds on volume-induced
bladder contractions was determined in separate groups of animals. Volume-induced

reflex bladder contractions were induced by filling the bladder with saline.



heart rate and intra-bladder pressure. The effect of
test conmpounds on vol unme-i nduced bl adder contractions

wor®sdeses m ned i n separate groups of ani mal s. PCT/EP2004/007405
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Vol ume-i nduced refl ex bl adder e@hitracti ons were
i nduced by filling the bladder with saline. The test
cdﬁpdﬂﬁdgm@eumkadntn&@ﬁéﬁeﬂdhﬂnwamambusuwuhnmaWEnmnnmxm10—

c | nne e r Qpi N

AT RSB (10T Bl DS BLE ahp R Be sy s
stpodjivasordrgoShe compeantsrobthis iventoonpewndivedf thikbsay.

i nvention were active in this assay. Exanple 10

SERFRRRUE PR gt AR R Y b ERRLRR R RarT

shock, is caused by the presence of infectious agents,
p&ﬁpﬁl@&hoak,lsynbamee rifakedetocio bnddtomsic shavks kealsed byl shereasence of

arfﬁ'?a&t?oﬁ qg&ﬂg bh{ticﬁ?aqu%cﬁﬁﬁo%ﬁ%%%g 1%q aﬁ)ggsncream and is characterized
pé?rythlyp@meamon hypotgenslydunctane M:myusw@toms oﬁmpncashobk it perticular,

t f
a%g}égﬂeﬁ&gr? {ré) hag ecgﬁccﬂee i (5%% ena%%lgféjcra CP %y 5 eéﬁg?rbdﬁtc;}%ns. The

OXIl Nn-1 nhauce
t hbﬂlésf (n(feecopm;atdmdtto\ndubﬂt endftﬁomhﬂhqued(hfypbﬂaﬁsicm ispherafbré predictive of

t nt f se [ shoc Th
- Jfe bR LR coRloRER I e Hea FRAR P HhEc AP Bt ek
t fidbatotity affche;emmpcmnds oéﬂn(d m\@mtmn ahthekreaaﬁerdeif s¢picroe endotoxic
b reversal ndo
h)é}Fl)O a8 Idgﬂe mij béf Theast rn&%ﬁaﬁ éevgrs&t%flx eﬁ-‘ag ec} ]ﬁ)éootenswn in the
rmaﬂnmingie mDIdnﬁmtiom of Ge Inadthcﬁi datribedBniGit br uIQ !Bhﬁdi Joofnal of
r Maco 1 = 1 (1969). Briefly, adult
ra a”?%ﬁ%@ggf’&éﬁéiéﬁzﬁiﬁétized with an inhal ation
alefipedul rae 100 make arebtheiied wittthnvighhlstive bfesthetic and femoral
cannul at d for insert%%%ﬁof bl aod g@saure transducers dd
AP AR AaiS RSt Pap il (P iosertiph ob PR pEsyire Fhas e and drug
p laémedstta’tlohdblms [resplettivielye l'lSley\/Wkeieqﬂ&fed lih Magd Qéstﬂahﬁrs while still under
fl.uence of .the anestheti ﬁét recoyery n%
aﬂé AiGIcs Sk e pabrG AT BSrotRY frm herdoend 8’?1 stgpijgjion of heart
PL&s st Blobmpmb\u’é)(whﬁﬁ lypicali§ aetuied aBE@UBD rdfhuidshWnE8toxin (50 mg/kg

do OXI / coli .and 25 ng/ kg Sal nonel | a)
s SR h%@%%@m&émmﬂa?éﬁa%@%nﬁuw Cbansetin blood
Ppess§ite @n@ﬁéﬁrhﬁ@d’ WeledhGhiWRé® AfeRionehedsr, c Gn@J6f this invention or

. t I
i PR e b e S B et er
P asaiRioRkl§ n\lhﬁﬁ@ré‘d)fbfr ikt ed TRYrS. OR G oﬁéé§ afel@preSohted as percentage
three hqurs. .Responses are repre ented per.cent age

r éeft%totlgltlla}ﬁlﬁqtglpc pad prssuse. |SK APFEY rmme usmg Student’s t-

Stegh) i THeCRRGRDUNES o F@SATENEISE wWésd eﬂ:@iv&rﬂ@ﬁs"ﬁssa%r ttest. The
conmpounds of this invention were active in'this assay

resent .in tio a, descri be th

V‘Q'F*Bfﬁéﬁ%@f %’tﬂ%vé’né‘ﬁ’é\é?ﬁﬁ?e&ng HEF‘ﬁwﬁgéefgﬁéF%Eﬁt e PEBClﬁC embodiments
stiewdad, 1bﬁ1|§)ld1[tﬁ’§é’ @ﬂ@@ﬁg&‘y b} 2%@51@1%&'111 203 zllrﬂt}{ah Qardfds chak}%‘és may be
vari,ous, changes ma e .nmgde equ) val ent s
< B BT haY DOSHAREH O ROt AR e TS B e mid and scope
sepipe ipfentibe Iﬂﬁtﬁlﬁ‘ﬂidr@ !Pnanlyﬁh&ﬂﬁ’dahbﬁﬁmaﬁﬂeﬁlade to adapt a particular
modi f.i cati ons nﬁx dF to adapt a particul ar

situation, material, co posmon matter, process, process step or steps, to the objective

spirit and scope of the present invention. All such modifications are intended to be within

the scope of the claims appended hereto.



situation, material, conposition of matter, process,
process step or steps, to the objective spirit and
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are intended to be within the sédpe of the clains
appended hereto.\Wat is clainmed is: 1. A nethod for

t Whitiingaimediisease or condition nediated by an |IP

ant agoni st, the nethod conprising adm nistering to a
syb . reof f.fectli n .
et DR b F R R Ao Ra R kR RERYER 1P Bpquit the method
C yomalbklgladmmsﬂedngtd aysubjrosini itead dbrenfyh effeqtive ptuioonadf ajcompound
S%?ﬁ&h%ﬁ£ Iheteroaryl; R2 i s hydrogen; al kyl; al koxy;
hal 0 a or halogen; Ais - O ; - S(O P- wherein
pis fromOto 2; - NR3 - wherein R3 is hydrogen or
al kyl; or a bond; and X is a gR8up of formula i, ii,
H, iv, v, vi, vii &#vAd+7B rR"' JJ ii N X NRe

NRIRO IVWm N NV Il NR -NRWVIIT -\ nviii - |
Rd wherein mis O or 1; n i m 1to 3; and Ra,
Rb, Rc, Rd, Re, Rf, Rg and Rh each independently is )

en or al kyl; or pharnaceutically
aggﬁﬁ%%blesalts sol vat esor prodrugs thereof. 2. The

mRtl hdglaltdl; efciialRyl o Z{;ﬁbsﬁlﬁ@te@ @ Qi T&gtl&flalfy@ﬁb@ﬂit@tgﬂ heteroaryl;

ls‘sg}"%%gl{anﬂvﬁal rein Ais - O ; or -

aP%%ﬂ?%?i cycl oal kyl ;
C}AC| dal-®y J’EQ(K)%—, wikdteih @éﬂs Ry oy, 2§¥N|R63Wﬂeﬁi Kk B¥¥rogen or alkyl; or a

al kyl enedi oxy; carboxy; carboxyester; nitro;
al kyl | am no; hydroxyal kyl ;

X isagroup of formula 4, i, i3, iv, v, vi, vii or viii;

R® R R Rb
i VIS ii l\;% \H/NR%]/NRng w
m N
Ay \ﬁm/kN\ iR "
Id }RC R’ R
R
Rr? a
v . Rb R R
s T o ST s ST
N n
- N N A A g
R° H N
llqd
wherein

m isOorl;
n isfrom1to3;and '
R% RP RS, RY, RS, R, RE and R® each independently is hydrogen or alkyl;

or pharmaceutically acceptable salts, solvates or prodrugs thereof.

2. The method of claim 1, wherein the compound of formula I is of the formula II

(1)



phenoxy; al kanoyl ; hal oal kyl oxyal kyl; phenyl car bonyl ;
or am do; R5 is hydrogen; alkyl; alkoxy; halo; or

whadosmbisyd ; or R4 and RS together form an al KyPEHEP2004/007405

di oxy group; and m n, R2, Ra, -R9- Rc and R are as
recited in claim1. 3. The nethod of claim2, wherein

H@KE@ﬁpound of formula Il is of the forrmula [11 (I111)
mn@reknCRA qunethyl ethyl; isopropyl; tert-butyl;
cygl ohexy F; mef hoxy; ethoxy, i Sopr opox chl or o;

¢ rRF | 3 @Bwb irelohalkoxye hdl oadlrd neyisloalkil; ¢ biajzlqé,rdydnylkyloxy, cycloalkyl-
ni L1 OGN Qﬂ@l‘%}f Ldi I:ﬁﬂbﬂp carBXﬂfe&@‘ O] )éikylsulfonylammo, hydroxy-

met hox carbon

5 mor phdkilrphengky; @H%b@)ﬂyhaﬂmﬂltywmyyl phenylcarbonyl or amido;

t sg)t}gl_hg o%eﬁ’ | g& aﬁﬁ%’ h’alyog?{ﬁ apg%{j tgge’ther form an alkylene

cetodc
phen yexgphpnaxbonylan1no phenylethyl carbonylanlno
amhesareony i <haRPLANGKGERLPGRH 1. Pheny! -carbonyl
phenyl et hyl’aimt no- carb
2,2, 2- trlfluoroethyloxynethyl phenoxy;
hysd T bs yretirdsarylaimmst whtroinythe 2othipotmokyidartolayil Js-of theyfbrmula III
2- (et hoxycar bonyl ) - et henyl ;
mor phol i n-4-yl - car bonyl oxy- nethyl e
4- phenyl pi perazi n- I-J¥ h

or
di met hyl am nocar bonyl ¢ hyI 5 are as
defined herein. 4. Thg od o |n1li\ rein said
conpound is selectpd fre

10 N;ethyl -[ 4- (4- met hoxy- phenylsulfanyH) pHenyI] guani (111)
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di ne; .
ri‘(etfﬂ%hloro phenyl sul f anyl ) - phenyl ] -N - et hyl - guani di n
e ,R4 N, iNoreety@telbygll;-i 8 pr byl (téﬂ%ﬁ%ﬁ&@ﬂ%&ﬁbi}a Bthloky; isopropoxy;

[ - ( %ﬁfpo%l &s%ﬁ% ethoxyrarbesah Aydjoxxearbem nityoametbppesulfanyl-

e, amino; hydroxymethyl methoxycarbon 1- methylo ; morpholin-4-yl- carbonyl—
F né?ho pheny Y -

d I d
§;‘n35,|r51'etgﬁ1@%§@&} %2ZY {Ca%@&:vlemowfepllen%mwseﬁ} a@ﬁlgaw Aetoacet-

- phenyhilior c(yéloﬁe Bi/e@lﬁ RodytbhdHodfdR1- cgfﬁdnzfl'a?fﬂh&ephenylethyl carbon-
[ 4- (4 met hoxy- g ulfanyl) phenyl ] - (4-nmethyl -4 di
hydr R arrp}_npnqralggéqr on pfopgﬁp(pggzrcarbonyl phenyl- carbonyl phenylmethyl—

(4, 4- a‘ﬂmHBIcEﬁHonﬂ, legil-ﬂmbpaéﬂlrﬁwnml pién¥ky; hhdrokfeatdd}l-meth-
OXy- p eny any enyl ]

[ 4- (4’ %n?%til ﬂ§b|0§ €HhI2) (tharrsarporyd) -ethgnymprnhioling 4-yl-carb-
m dazgly éi-héth ML BSenylpi 1- g
[4- ( 4 ox L pheny'e%yu gl‘re]l%/lln %hlgﬁt;llyﬁ or dlmethylammocarbonyloxy
6 teﬂ? pyri m din-2-yl)-am ne;

[ &2 bdd Rﬁ&ﬂa%uefﬁﬁa@»&e‘wl fanyl) _ .
-phenyl ]-(4,5,6, 7-tetrahydro-1H[1, 3] di azepi n-2-yl) -

ap "Phe method of claim 1, wherein said compound is selected from
N-ethyl-N'-[4-(4-methoxy-phenylsulfanyl)-phenyl]-guanidine;
N-[4-(4-chloro-phenylsulfanyl)-phenyl]-N'-ethyl-guanidine;
N,N'-diethyl-N"-[4-(4-methoxy-phenylsulfanyl)-phenyl] -guanidine;
N-[4-(4-chloro-phenylsulfanyl)-benzyl]-N'-ethyl-guanidine;
(4,5-dihydro-1H-imidazol-2-yl)-[4-(4-methoxy-phenylsulfanyl)-phenyl] -amine;
[4-(4-chloro-phenylsulfanyl)-phenyl]-(4,5-dihydro-1H-imidazol-2-yl)-amine;
[4-(4-methoxy-phenylsulfanyl)-phenyl] - (4-methyl-4,5-dihydro-1H-imidazol-2-yl)-amine;
(4,4-dimethyl-4,5-dihydro-1H-imidazol-2-yl)-[4-(4-methoxy-phenylsulfanyl)-phenyl] -

amine;



2- [4-(4-nmethox
- phenyl sul fanyl ) - benzyl ] -4, 5-di hydro-I Hir idazole

wa2qodnesvhoxy- phenyl sul f anyi ) - benzam di ne; 2- PCT/EP2004/007405
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[ 4- (4- net hoxy- phenyl sul f anyl ) -48henyl ] - 4, 5- di hydr o-
| Hi m dazol e;

24 (. 4-c(tﬂlemqthwxlyulﬁdmefhsb€9@ﬂ]‘ &h§idjhydredli-imidazpl 3-8)-pwinean
Y%h@ ?%h f&_&!hn&, aZ O?«;Ifl pgdi-[y?sglhlp?)(g tpcli] ks ﬂwlﬁ‘ﬁﬁ[thh yl) amme,

[l&e@zmhﬂhoxy-lﬁhemlnéfggﬂéphenyl 4,5,6,7 tetrahyd?o lHy 1, 3 d1azep1n 22-y1)-
1 [4 Igll -Jret hoxy- phenyl sul fanyl) -benzyl]-pyrrolidine;
Ih’dro | Hi m dazol -2-yl)-[ 3-(4-net hoxy- phenyl sul

fhl[vy-l(z}—nmu]m:ﬁgyl-ﬁ»heamhm@nyl) -benzyl]-4,5-dihydro-1H-imi az0le;
%I@ t]g%%,r@?e]n;fsu@nﬁgzboehzﬁnpa e [ 2- (4- met hoxy- pheny! sul

a2 k@emmdﬁhmhldlmﬂsvﬂf&wl@ hedjlyish-dihyda- bildmidazol y| ) - am
72 Uiy BRa P S PRI T4 S R R
02 -24( 4hﬂthj¢>qalzlmnlyh&1;fanyl) -phenyl]- -1H-imidazole;

_[lgﬁ? chgigy llakll_é-nyfnuf?an%fﬁl be%z‘yl!—)ﬂ—lcf}mﬁgztoﬁ]é“ sul fanyl - pheny

(H{M@JME@QW -shenfanlinyhRemyyl)-pyaobdidehydr o- | H-i mi dazol
(Gt Wigderghan) Gorr s phenyr e el amine
| &,3- ﬂi}ﬁd@ﬂH&imﬂazohmmb -(4-methoxy-phenylsulfanyl)- phenyﬁ/ -amine;
e e o UEn 1 ks 2udLak Bl any - ey
( %(E—Tﬂéth&@r-phdniylksu]fal@b)z bP,3 5 tetrhhfdde (Ridred ok lqpearpling|

( &P %ld%}}yﬂwﬁ%ﬂ %%airln# 26&)0 Eleﬂ})’ su fﬁn}’(l éJhen¥l?1 amme

r l'IP- (ﬂiék)ﬂs’iﬂféh)fl-lpi{my&l@ﬁ-cﬁhydre 1H-imidazol-2- yl) amine;

Svacy ggﬁ@ rrgﬁg%{(ljﬂ“ G350 éahen;)ﬂ a5 4 2o - TRID3Y- RN Mne;
ﬁml e -hydimeidbeib2ofl)- (441)H¢nyi<sulfa1@45plhsmﬂf -amy1é - phenyl ]

%%&wﬂy%f?@"mdm‘fhﬁﬁfi ety BB bl apyD phenyl)-amine;

a b dipaeny H-maidhave2-yl)-[4-(3-methoxy- phenylsulfanyl) -phenyl]-amine;

4 5£§W|A¥df }qﬁql 47 ml %ﬁﬁgé‘l %2 g dzm[etﬁm(cf'ph u?an;BiY pRen%f'P]Y!lmme;

( fl4 &, @hdm;@mbleﬁtd Im}iﬁ@)ah 62yl fan{id-phetnyd] y4 Sditiyainy{1Hphmeidazol-2-y1)-

[)-am ne; (4,5-dihydro-IHimdazol-2-yl)-
[ 4- (&IIPP?H uor onet hyl - phenyl sul f anyl ) - phenyl ] -ani ne;

( 4,5- d%yIHIY@J'lPI' {dkdbzol dag i 4 24 )éih)o 4henylsulfanyl)-phenyl]-amine;
phenyl sul

[ % '@Eﬁy@?«? %B{Jtrwda?ﬂ;\ @nx}B i‘g'l)( ésrqp%po% g}qﬁ)ﬁsu(l%ngl) é)lhﬁn)él amine;
| '(iI SJ&I%GSQJIHZHMM}{Z@IELYI?M tolylsulfanyl -phenyl)-amine;

Bé]ﬁ}t}’élif el dl&ﬂ{rghg%clﬂﬁ ;’1&% Z‘i trl@fuc[r mefﬁ[y? ilﬁ‘%ﬂ%}’ﬂ%’&ﬁy pL%{‘;X ]-amine;
' Ek 51311%%911#zmidamlm091)@b¢nydo§wp‘ya Jédylsubfengpphemtl-atnine;

n% ;4-8%&%;,11:}1} P&%leané) pheny¥ é Lclhh ﬁro ld—Ir 1m1ﬁazor1“élﬁu!cufn?ne
N4{[Ii (4% %én@fodm;aﬂﬁ@azbwiymgﬁgﬁ]pghamsh&mﬂpber;zbmﬂaseﬂm ester;
Y s hg e T o Py By ag - P e b Bidisky ) -

PhesMihydr8 M Ghidazol-2-y1)-[4-(4-nitro-phenylsulfanyl)-phenyl]-amine;

N-{4-[4-(4,5-dihydro- 1H-imidazol-2-ylamino)-phenylsulfanyl]-phenyl}-methanesulfon-

amide;
(4,5-dihydro-1H-imidazol-2-yl)-[4-(4-methoxy-phenoxy)-phenyl] -amine;
(4,5-dihydro-1H-imidazol-2-yl)-[4-(4-methoxy-b enzenesulfonyl)-phenyl]-amine;



(4, 5-di hydro-| Him dazol - 2-yl)-[4-(4-nmet hoxy-benzenesu
| fonyl)-phenyl] -am ne;
WOR{04/085304 hydr o-| Hi mi dazol - 2-yl) - N - (4- met hox#epRR2v94/)07405
N |nethyl benzene-1, 4-di am ne#4l -
dr o- IFL|n1dazoI 2-yl)-(4"-met hoxy- blphenyl 4-
y|1\j .(ffgﬁ-l y7dro-1H-imidazol-2-yl)-N'- (4 -methoxy-phenyl)-N'-methyl-benzene-1,4-di-

(4, 5-gi, dro | Hi m dazol - 2-yl)-[ 4- (napht hal en- 2-yl sul f
anyl ) en '] -am ne;
{44P4h€ 51&1hydhvﬂﬁkvmﬁﬂdmm@bxﬁbgmanﬂﬁbyDﬁMBnylsulfan

e %%&Bfé}%f'ﬁ*ﬁ@% ATt Pl b,
5 y|{1l @-h{é,ﬁakb{)}dradéi -irgidagaleR-pletofnyd)- ;dfenﬂsulfanyl phenyl} methanol ,
f
n I%/ ﬁ?{(é’ﬁ(e(ﬁ% dr? 1?—}/%1?%%%? I-3- ﬂ' %Eilno lphepﬁlsﬁ@ngﬂ)p-ﬂ% asc’:gﬁc acid methyl
{4-[ &sted, 5- di hydro-1 H i m dazol - 2-yl am no) - phenyl sul f an

han
R TR e s R epesl - Phenpyl-fporphotin 4
hyl - p&eﬁyhsn@alfanyl) phenyg] am ne;
1 [ 4 k-
10 ﬁy—ﬁ?{(%’,ﬁécﬁl};?c&rg—ll onlgliﬁ%oé %aréﬁalrgq F‘Rhenél@?g‘rnyﬁ)p}ﬁn}%?%norpkohn 4-yl-
(4, SIdﬂhWMH&-IH-|n1dazol 2-yl)-[4-(6-met hoxy-pyridin-3

Y AR AT R myrebp insyhpetphghgjsolny))-phenyl)-

- (4, ndbydro- | H i m dazol -2-yl) -am ne;

any?h] Aﬁﬁényq}yglﬁo g%re Q@Zgl?t Azl ) %hgnﬁsultgln?fl p l ?ryallc])cnamic acid

15 N- { 4-efld ester5- di hydr o- IH-|n1dazoI 2 yl am no) - phenylsulf

L R R R O e bl Brdmgfeand Pl amines

- be(4zayl d&x;rlmethoxy phenylsulfanyl) phenyl] -(4,5-dihydro-1H-imidazol-2-yl)-amine;

S RTE R R et e R LS AL At R T
{ 4- [ 4cétdmbdegli hydr o- IH-knldazpl 2-yl am no) - phenyl sul fan

20 XY et B oo ahsescbeg bt prbarl-pro-
ylsul<aﬁyhheN-nethyl benzam de;
S R RSy Ta e gt iHemy T benasmite
(41— 5—(dJ5tt]dHYd1t)ll|ﬂ i dd 21O -yl mi¥h 9 )= p R TIRAN Y - Vb dic ABHR@pYopyl ester;
[Eﬁp Ehthr dind %‘e%‘%%) %Wéﬁ%@ﬁ@%ﬂlfaaﬂéml}ylk -ghepygimethanone;

25 h)derzliF-i 41‘(415&1 2o0-Y H) m3idhA-2-ylamino)-phenylsulfanyl] -N- meth 1-benz-
(4, éﬁﬁygydro Ikkpﬁidazol 2-yl)- %4 (4)g%en%xy p enoxy e

phenﬁFT ani ne;
( 61, Sdihiyars- ll]MLnﬂldé’zole@'l)t (@Ema aMﬂLI;ﬁqu@u@mﬂ))pl{eﬁyl( 4mine;

I
[ &e 5It HMEP Eﬁ% %ﬁaﬁﬁ*ywthog%@hmlsulfanyl) -phenyl]-
- (3, 4mPad- tetrahydro pyr|d|n 2-yl) anlne

| oro-4-(4-chl oro- phenyl sul f an
30 [gﬁ éﬂ Pgﬂ (Qc_yyg en‘élglplf\aé%/rl) -phenyl] )24)5 1hydro EH 1m1dazol 2 -yl)-amine;

{611 i- &rhszélm‘i 1HL1hMerz@r hljli)Lm @agpéno%y Yham R bhPRENY e
il S0 G artosr BT dometbyxipRessylssifuryD-phen-
anyl }1)-apkiggy! } - propi oni ¢ acid
[3-chloro-4-(4-chloro-phenylsulfanyl)-phenyl]-(3,4,5,6-tetrahydro-pyridin-2-yl)-amine;
35  [3-chloro-4-(4-chloro-phenylsulfanyl)-phenyl]-(4,5-dihydro-3H-pyrrol-2-yl)-amine;
{4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)-phenylsulfanyl]-phenoxy}-acetic acid;



ethyl ester; (E)-3-{4-
[4- (4, 5-di hydro-1 Him dazol - 2-yl am no) - phenyl sul f anyl |

WO pivengd3d4 acryl i c acid ethyl ester; PCT/EP2004/007405
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mor phol i ne- 4- carboxylic acid 442-

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

-3 I{)@ﬁ&-f{ﬁl 5-@dliyelro- 1H-imidazol-2-ylamino)-phenylsultanyl]-phenyl}-propionic acid
1%_ﬂ%€ro | Himdazol -2-yl)-{4-[4-(4- phenyl plperaz

|n | Y mathyl ) - ph. enyl sul fanyl ] - phenyl

diBest {”ﬁy (4adiigndt e 1 Heingldazol-2- ylamlno) -pheny. sulfanyl] phenyl} -acrylic acid

[ 4- (4 thydro | H i m dazol - 2- yl amm) - phenyl sul fanyl ] -

benz ﬂl St%r. 5. The nethod of Claim 1, wherejn the

ounsqﬂmnem eonsiytic ond t4+{5rdihydror ZEimelegelaalamine)ppheylsulfan-

tory @ seaze edena formati on, a hypotensive vascular ‘

di sed é’ £H°%r infl ammation. 6. A conpound of th

f@cmih&did—lﬂ)lmﬂﬂﬂbbawlw4 Bl-(4-ghenyl-piperaz®- *Ylmxthxl)@henylsulfanyl]
b Efon11 to i s hydrogen; aIkyI al koxy;

hanB Rt mBthgFEgen R4 is i sopropoxy

t dillrﬂéthi}fbl’c@ﬂﬁhﬁ{yhmd ét[hetypedihipdrnyllH-imhj Z‘dx%fE]aHb@Wyphenylsulfanyl]

nitrg; ngthanesulfanyl am no; hydroxynet hyl ;

met h8SAAFHBny| - met hyl oxy;

nmor phol i n- 4-yl - car bonyl net hyl oxy; ) . .

nerTHeahéthed of/Claparl bwhgdetn thedistrot Dncmmdy"ﬂiorniétuhwf}’ tract disease, respira-

et ho acet.oacet am do; c ;
SRR e RERy P RS Pa AN R i o inlammation.
am nocar bonyl ; isopropoxy-carbonyl ; phenyl carbonyl;
pﬁehwhnpmmwiahhnﬁnan&bﬁyl;

2,2,2-trif|uoroethyloxynethyl; phenoxy;

hydr oxycar bonyl - g¥loxy, 2- (ehhoxycarbonyl)-ethyl;

2- (et hoxycar bonyl ) - etreqyl:

rholin-4-yl-carbonyl

4- phenyl pi per azi n- |, -y -pget hyl }

di met hyl an nocar bdhyl oxymet hyl -~ R5 ”b en al kyl ;

al koxy; hal o; or hal oal kyl; or R4 and ether form

an al kyl ene di oxy group; and Ra, Rb, Rc ard Rd each (I1)

i ndependently is hydrogen or al kyl;or pharnaceutically
ac ptable salts, solvates or prodrugs thereof. 7. The
otind of cIa|n16 wherei n said conpound is sel ected
f er mis —O—; or —S—;
(4>5 di gro | Him dazol -2-yl)-[4-(4-isopropox7-phenyl
%@P{ phenyl ] - ani ne;
n isfrom1to 3;

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

R*  is isopropoxy; trifluoromethyl; ethoxycarbonyl; hydroxycarbonyl; nitro; methanesulf-
anyl-amino; hydroxymethyl; methoxycarbonyl-methyloxy; morpholin-4-yl-carbonyl-
methyloxy; morpholin-4-yl-carbonyl; morpholin-4-yl-methyl; ethoxy-acetoacet-
amido; cyclohexyl-methyloxy; phenoxyethyl-carbonylamino; phenylethyl-carbonyl-
amino; aminocarbonyl; isopropoxy-carbonyl; phenyl-carbonyl; phenylmethylamino-
carbonyl; 2,2,2-trifluoroethyloxymethyl; phenoxy; hydroxycarbonyl-methyloxy; 2-
(ethoxycarbonyl)-ethyl; 2-(ethoxycarbonyl)-ethenyl; morpholin-4-yl-carbonyloxy-
methyl; 4-phenylpiperazin-1-yl-methyl; or dimethylaminocarbonyloxymethyl;

R’ is hydrogen; alkyl; alkoxy; halo; or haloalkyl; or R* and R® together form an alkylene
dioxy group; and

30 R% R’ R°and R each independently is hydrogen or alkyl;



(4, 5-di hydro-1 Himdazol -2-yl)-[4-(4-trifluoronethyl-p
henyl sul f anyl ) - phenyl ] -am ne; 4-

WO 2006400894i hydr o-1 H i mi dazol - 2- yl am no) PCT/EP2004/007405
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- phenyl sul fanyl ] -benzoi ¢ acid etByl ester;

4-[4-(4,5-di hydro-I Himdazol -2-yl am no) - phenyl sul fany
| ]or@@ﬁg@@@u’g@a?ﬁ@ acceptable salts, solvates or prodrugs thereof.

(4, 5-di hydro-I Him dazol -2-yl)-[4-(4-nitro-phenyl sul fa

NyA rhe Benybd @5@%6 h d
g - di hydr o- Wl-l-erle}ﬁ ééz%qm%ouqdéﬁnse%%tedp enyI sul f

ar@ﬁ] 1bﬁig‘ﬁy]|f} il gt fldﬁampd@poxy phenylsulfanyl) -phenyl]-amine;

{ ‘{4,[‘34d1£1¢dr§ B 0611 i'lirl') r[hqutﬂhugroﬂe‘hﬁWI '}%En}qgﬁﬂ}ﬂfﬁ Lﬂheﬁ'ﬁ ]-amine;

h
42C4? Qr%éiydxmwrmdaaol ~Arivéraniob)-Rher viawl famyl -bérenyd aid éthyl ester;

y:yﬁb Mhrﬁﬁtgﬁ 4861 S IELRY) pRgh B ) benzoicacids |
a

ﬁd@}lml miﬂphldi 4ﬁ44utry1phemﬂmhfanﬁ phenyl amme,
{ 4\7 [{/f’ '[4 %4 P}dilhn%?fg Ll‘?w{ Hdh%l%%ku&%ﬁh%ﬂ}ﬁﬁ}anﬁw %@r\éh;ﬁyl Mhanesulfon-

phen
(4 52!11“ﬂld9>dro | Him dazol - 2-yl)-[ 4- (4- nor phol i n-4-yl net

NP At i e R
‘}(ﬁﬁ&hbﬁ’c}m -t dd-2aplairet) ipHengstlémyl] -phenoxy}-acetic acid methyl
[4 (4sgycl ohexyl met hoxy- phenyl sul fanyl') - phenyl ] - (4, 5-d
i hydr o- ?(H-I m dazol - 2-yl ) - am ne;

N.2{{4 [F4454d iy diohiid rimidasol- hﬂyﬂlannb)—ﬁhgdyh;uifaimd - pharoyd s Hohorpholin-4-

an I 2- phenoxyacet am de; N-{4-
R & LT
ydro-| Hi m dazol - 2- yl am no) - phenyl sul f anyl ]

i‘h‘ﬂ p-dhyphe1yl-pnidpiaRaytiméro)-phenylsulfanyl]-phenyl}-morpholin-4-yl-
4-[4-L4n2: 4 hydro | Hi mi dazol - 2- yl anmi no) - phenyl sul f any
I ]-benzam

444, Bl-d@ﬂ}’dSG-dI‘hynhﬂ@Zle—ﬂ)ﬂ Hg-olorgholimaiyhagthplheteplyBulfisbyphenyl |-
] - b L.c acid isopropyl ester;
5-di hydro-1 H i m dazol - 2-yl am no) - phenyl sul f an

yN]-Llp[’ﬂef’r%ﬁ }iﬁp’ﬂmﬂﬂ-m&dimhﬁﬂ&immo) -phenylsulfanyl]-phenyl}-malonamic acid
N-beré r[4 (4, 5-di hydro-I Him dazol - 2-yl am no) - phen
yl sul nyﬁ? N- et hyl - benzam de;

( [448 &FdeWK}dFﬂthdm}phﬂyﬂkulﬂnﬂD Jphkedyl]-44,eiditoxly s thithidah2-yl)-amine;
y“ "¢ ?%?@H }r(%l&g@%?f’ﬂg-ymmferbanﬂ:wéfﬁ@s@ 7PBFSHs R ppenoxy-

phenyt@tamam ne;

h@ﬁ%(-étﬁ filgwgﬁd hgﬁll £e I ) ég? mlsu?f)hnyl ]-phenyl}-3-phenyl-

3 { 4pkdpiédarbiddj hydr o- I H-| m dazol 2-yl am no) - phenyl sul f

(B PRI R P R b R SRy hemspidsheny

S4H[ 4-@&91411&)&1?6&?1 -jmalagold - ﬁa@ﬁidj HeBylbul@$iB Benzoic acid isopropyl ester;

r ph box
(B R e SR o aaGitiaty phem o oprloay proti-phsryl-methanone
- Nbenzyltd-8{£5-dihydro-1H-imidazol-2-ylamino)-phenylsulfanyl] -N-methyl-benz-
(4,5 dlcr%dro | Himdazol -2-yl)-{4-[ 4- 834 phenyl - pi per az
i n-1 1% et hyl ) - pri enyl sul fanyl ] -

(4,5-dihydro-1H-imidazol-2-yl)- [4-(4-ethoxymethyl-phenylsulfanyl)-phenyl]-amine;

(4,5-dihydro-1H-imidazol-2-yl)-[4-(4-phenoxy-phenoxy)-phenyl]-amine;

{4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)-phenylsulfanyl]-phenoxy}-acetic acid;

3-{4-[4-(4,5-dihydro- 1H-imidazol-2-ylamino)-phenylsulfanyl]- phenyl} propionic acid
ethyl ester;



phenyl } -am ne; and di nethyl -carbam c acid
4-[4- (4, 5-di hydro-1 Him dazol - 2-yl am no) - phenyl sul f any

wo peoshessgy| ester. 8. A pharmaceutical conposi t POREP2004/007405
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conpri sing a ther apeuti cal |y effiéctiveanount of at

ast one conpoun Caim6 in adm xture wt
| éE?;E‘F {4nld- (éﬁadlhﬁfér@umr;@nqla}zola%ﬁ@mlw phesytsplferyl] BherrVHeacthc acid
phar nagautdgal conposition of daim8 wherein the at
| east one compound is suitable for adm nistration to a
ng@?r@bphmﬁcp@ogﬂm asishds 64-6 5-clihydr a-l Bnimyidazsh- 2k damino) -phenylsulfan-
al I ewipt, yesgéreat ment with an | P receptor antagonist.
10. The co oun of claim6 for use as therapeutic
adtPviihglibsihiroslazal -y d4-d - (4-phempqipetasih- lelaiathyd)-plonylsulfanyl] -

t he W @gﬁ%? Rfi @ medi canent conprising a conpound
accor to cllaim6 for treating a di sease or

c élﬁdﬁtﬂiiybwrbﬁn@ apigt4- Eht4 Wwdihydra-$Hailidarok ediayino) -ghempsvifanyl]-
Wi th ceptor antagonist. 12. A process of making
a cont%g’ﬁ}ﬂéﬁgg formula Il according to claim6. 13.The

invention as hereinbefore described. . .
8. A pharmaceutical composition comprising a therapeutically effective amount of at least

one compound of Claim 6 in admixture with at least one pharmaceutically acceptable

carrier.

9. The pharmaceutical composition of Claim 8 wherein the at least one compound is

suitable for administration to a subject having a disease or condition which is alleviated by

- treatment with an IP receptor antagonist.

10. The compound of claim 6 for use as therapeutic active substance.

11. Use of a compound of claim 6 for the manufacture of a medicament comprising a
compound according to claim 6 for treating a disease or condition in a patient which is

alleviated by treatment with an IP receptor antagonist.
12. A process of making a compound of formula II according to claim 6.

13. The invention as hereinbefore described.



