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R2is: hydrogen; alky]; alkoxy; haloalkyl; or halogen;

Rtis: isopropoxy; trifluoromethyl; ethoxycarbonyl; hydroxjcarbonyl; nitro;

- methanesulfanyl-amino; hydroxymethyl; methoxycarbonyl-methyloxy;

morpholin-4-yl-carbonyl-methyloxy; morphélin-4—y1—carbonyl; morpholin-4-yl-
methyl; ethoxy-acetoacetamido; cyclohexyl-methyloxy; phenoxyethyl-




9 January 2007 - 2a carbonyl am no; anuary 2007
phenyl et hyl - car bonyl am no; am nocar bonyl ; |sopropoxy

car bonyl ; phenyl -carbonyl; phenyl met hyl am no- car bonyl ;
2,2,2- trifluoroethyl oxymethyl.; phenoxy;

hydr oxycar bonyl - net hyl oxy; 2- (ethoxycarbonyl)-ethyl;

2- (et hoxycar bonyl) - et henyl ; norpholin-4-yl -

car bowyib@nylamd)phenﬂemwb@iypﬁm; a{m&oyémaﬁﬁhmbpmpéxy-
di met hyl. am no on nmet h and R5 is: hydrogen;
al kyl CX'QOR «pheny; Yo lﬂ%ﬁ ﬁp@ylanw -Rybemd; 222

t oget hgfludroe Rc
and Rd elz:\ch tﬂ;de eh%?ﬂ@n@ﬁiﬁ%&%&éﬁb?ﬁg}%ﬂﬁﬁo 6f
phar migtheicadiony -eﬁxy&@p(te&bb«pcasmm) retsaiyl:ah@pholin4-yl-
- prodry r.eof ther ect of. th resent

i nvent%z)n}l}gig@(/mﬁgy L BII’%WH?&B ﬂf]fltléil'l"ﬁ?fﬁ'ﬁ]gg{t i on
conpr dehéyRntiieaiRe Idxyﬂ{ehﬁ,l%ﬁectlve anmount of at
h%ast one conpound of fornmul'a (11) as defined above

oy 8yl alkoxy; | east one phar maceutl cal ly
accepflﬁgl(ﬁ'h&f(g%lgjl SrrehRED %gtglerafo lall at &l h‘%ﬁ’%{ Eg%qlp, and

treatlng a se or conditron e

Bn ﬂ?é,d%sand R eachendegichderstlycio bipiagen or aluy; Bt phzﬁiﬂa@&dcallﬁ
an ef fective anobunt of a

N n ed t her eqf
%%ﬁ%%ﬁf‘?a ﬂ%te?%rrl?f'ﬁ gsthgreofyy - g- ~ X (1) wherein:
is alkyl, cycloalkyl; optionally substituted aryl;

o I
g g s ity it

memmg B ﬂlg‘apewmaﬂyteffeéuve Ehlmamhffrae laasthd onystirbefformula

d. X ff I
@ 28 g, by ipdieivith agleest S pRovmveceiticallrarceptable

d},[ﬁ(lga NRn - mR Ra R R N9 January 2007 WO
2005/ 005394 PCT/ EP2004/ 007405 3 Ra

Disclosed are also methods for treating a disease or condition mediated by an IP
. antagonist, the methods comprising administering to a subject in need thereof an

effective amount of a compound of the formula I
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wherein:

- R is alkyl; cycloalkyl; optionally substituted aryl; or optionally substituted heteroaryl;
| R? is hydrogen; alky]; alkoxy; haloalkyl; or halogen;
A is-0~ —-S(Q)P— wherein p is from 0 to 2; ~NR’- wherein R® is hydrogen or alkyl; or 2
bond; and
X isagroup of formulai, i, ##, # v, vi, vii or vif;
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- "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. | IR
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benzoxazi nonyl, benzopi peradi nyl, benzopiperazinyl
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30

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,
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carbocyclic radical consisting of one or nmore rings,
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tr] f] uoronet hyl, .unl ess; her ;s€ 10.in

e A RtanEms Bt SR, Shrel  Banananton i Sped hyein-
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Vﬂg&ﬂy %ﬂl iﬁjﬁsl n ergﬂ] "her e Iy%%h%%?ﬁ/ llnﬁgﬁ 5 13591&3? ptherwise
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mQy Hotlkylpsipmeans thgradaqqh—otﬂqew qreda R* is a cycloalkyl radical as defined
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gl agins dhg Rk AVTEAE BaDy<Baes defisedbeeein and B
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PRSP g mepoRe til QRO Wb O S < i herein

ainld)HmmSycmﬂd,rmaeﬁ]ﬁdqiemubst ituted in any position
with one or nore hal ogen atons as defl ned herein.

,ﬁrj?%%e}glf’? mi%al %(qydgfsi 3@1?%% gﬁ%erefl °|%ge$ %ﬁaﬁ‘; WP?ndenﬂy lower
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Sefob LIS Y B Sl £l o

dhelddi cal -O R~ wherein R is hal oal kyl as def| ned
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{
TN
mmlm_mgﬂiin@:adl@mkamémgkel with the understanding

that the attachnment point of the heteroaryl radical
V\Huogap 0P yaldr RELITR @ dichTBioro] BForklE; CRIPA N/ 4D, MBY

be optionally

=

“Haloalkyl” means alkyl as defined herein substituted in any position with one or more
halogen atoms as defined herein. Fxamples of haloalkyl radicals include, but are not
limited to, 1,2-difluoropropyl, 1,2-dichloropropyl, trlﬂuorornethyl 2,2,2- tnﬂuoroethyl
2,2 2-tnchloroeﬂ1y1 and the like.
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noi eties include, but are not [imted to, optionally
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thlazolyl i sot hi azolyl, 10 ox@di azol yl, thladlazolyl
pyrazin thlenyl benzothlenyl thio hen furanyl,
Wﬁg X7 peang g radiepl X yihereiy Ry balgalk %@ﬁﬂe dfrein.
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\@Fe%atlgg@lﬁ%%g%é diitegggrg i]il &etvagg en tl?e]%cgfeaﬁétate or its

(dihizal skmptomgsr det rusor hyperactivity), outlet

.uctiQn outle lnsuff|C|enc and elvic .
o D PR Pty e g ot rofPpieey ShieRant Htreton pffe
|<hsemtstaltedimts@ﬁnicdsympmh{sr al hypernobility, intrinsic
sphincteric defici ency, or m xed incontinence. It is
Y

5L Y BATRY b8, YisOR PR, Hmp RE, S5 udicaon

not limted to, benﬂu&n prostatic hypertrophy (BPH)
(Déserne statesasscintashwithithe srivery trag¥hor Sringitreds dispdsk egatel pr

. '"ﬁro\l}%’ﬁ@' b'sok g}&hﬁgﬁm ﬁn{aﬁf PRP £ &3 R ﬁ&&eﬁﬁf trﬂe‘dﬁE fh\é‘f)athologm

owrat ininitratin

shengenia the Kapary anact, o1 dYF‘SﬁlaFﬁIQIEOf nrirerydiedder soenth pmgplg or its

| Fﬁ?ﬁe@vat@ﬂ daddi diddth %red u@(ﬁfé %falgg br %lﬁﬁg eﬂymeﬁﬁms g%h UFRbry tract

yperact|V| I ncl udes
Boway srletmsnrihyperastivitgh onte obstressions epglatipsufficiency, and
gggggﬁg&¥ﬁm&ﬁﬂ?ced bl adder capacity, incontinence
pl SO and the like; the changes urodynanically
es in bladder capacit

mani f ested as chan |
O BHlel R EaseCK ARGt i ot HB e d i aittrel bfermelilivoingrinsic

: §1§lﬂh&6ﬁ@<ﬂéﬂ€m§@ﬁ§f irftel Yncoffiflenck.NR id dskSlly spmgtdhiically manlfested as

% npt ons _usual’ly mani fested in detrusor hyperref I'exi a
Fiess s gRIRERCY January 2007 WD 2005/ 005394
PCT/ EP2004/ 007405 -12 bl adder), in conditions such as

wﬁﬂﬁbbﬂzblﬁdtibﬂtirﬂcﬁﬂes, Buttit @6t Hn'ii&!d.f th) e} os}%tic\ﬂy@ertrophy (BPH),

| é Etlﬁf Ee nsiti %5?8%/6? ?“%Prls’gﬂ%glf E:I%%u &0 WHp?%rslauchﬁy manifested as

'bbﬁﬁfcﬁee’lﬁtbw iflgivteytes, difgéuls QrSl(mﬁbﬁn)ghﬁmﬁﬁ&n, lahdrtiedile), @ad irritative
el vi c pa interst ce cystitis,
@%%‘I%@‘RF?“‘”&P&E% 3&4&‘ %Lﬁ?}r vadyni a, urethritis,
orchidalgia, and the like. It is
"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'bladd_er contractions, sphincteric spasticity, and
thelike; and the symptoms usually manifested in detrusor hyperreflexia (neurogenic o




S synptomatically manifested as pain, inflammatd gR.9% 2007
di sconfort referred to the pelvic region, and usually

‘WO 030888 synptons of overactive bl adder. " PacHrpiRanE40s
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the nore or less |ocalized sengation of disconfort,
di stress, or agony, resulting fromthe stinulation of
siediea), hz&ﬁldhﬁhyﬁlch aglbmidss obsthetien a;nﬁeﬂiﬁsmyﬁcte;tqe peloik

nel udi.n btnotllmt h
RRRsen BT i iorstin GRS s B FlataBy ) B8 ke
i nfl ammat ory pai n, neuropat hi c pai n, conpl ex regi onal
p &elvic Hignersahsifivty” nnelmdesp bty pO'dnnhtedtthﬁJelmd(qu,ﬁmetsand (sell)

B G 8 BB o2 B 1

tSye@torasticallyf mpuifested g painarieﬂamamdmordiegpméorofef@eqdép ithe/pelvic

. t "Ne t hi
Q£lBﬁhﬁgg§ émggfﬁ%“géﬁ% .ﬁg#%gn1$ﬁ%gtlonarropa '

dlsturbances and for_ 15 pathologlcal changes as wel |
aSaRomeAr thermeraeles kplited sensatioaeol giscorpinat distitsr wisgeny:

| Sﬁéﬁﬂerrg ﬁorﬁmhﬁﬁat% of cﬁﬁé’édrﬂeﬁrel%ﬂﬂlﬂ 4. r’ﬁ-lei%dﬁe MY tefof pain,

not mted errral nmechani cal =, hyperal gesi a,
tlﬁ@?%g’ t@anghéq“P&E@}m, ghargplgﬂ)@%qs,cs afipg pains, acute pain,

%ﬂdxﬁﬁ%ﬁ}pdﬁﬁ'xﬁgr@%& ; cbin lr?g tre %:1: ?{S«emaﬂ?@@ﬁuﬁpaﬂ'ly, and
@?@éﬁe orlfes Bstatnddiedien ﬁrfgwfil%ﬂﬁdgﬁmem R BeSagers Company,

| Bk d@shid, PA) ATREE of (PEABRIYE Phin i3 Fedu?® tHel deBree 3Bseverity of pain

defi ne g her ei n. ;Q%onlst nmeans a nol ecul e such as a
F5H586 Eyageaéﬂ?ﬁts Ctenzyme activator or a hornone

t hat enhances the activity of another nolecul e or
E'Nee:mp@ﬂ}ucq:iahé meaﬁ{lﬂla@@ﬁi 1esultinpefedis fighckioh @ﬂhﬁbmhaxﬁﬂoﬁ

PRI ot e BBy diod® e afiplsge grvous sysem.

: aﬂxanhbhk ofliiﬂumpat‘tﬂc Pdin Erﬁ;ﬂmhl it afd dod limited tg elmmal or thbdhanical

R R, tleSip8 el Rnete, GRbekE Brpvcrarip St Bojnaah the

flike. t he generation of | UPAC systematic nonencl at ure.
Chemi cal structures shown herein were prepared usi ng

Igﬁ ﬁ(xfa)cor e&ﬁsofmglegtﬂe ﬁ{% op ?QmP%ugr{decFaty f’ rACts ﬁ% gﬁ:t. The

rogen or ox

: iintdlracmresndltcb, B@ apr wetdmaitedab, agomiytrlandepemist, Qndahmld{eyas defined

%Q,]Q%l WO 2005/ 005394 PCT/ EP2004/ 007405 -13 As is ,
"known in the art, the imdazolin-2-ylanno group,

in conpounds such as the conpounds of formula I, is
[ “Aeenisit-oieens amelgenl¢ qugh asarahpdnndhedrug, an enzyme activator or a

h&rﬂ@&éﬂnﬁﬁnﬁaﬂ&% ﬁ!l@g &g ulfN)rl}I:é Fo'r'&'ité For
convenl ence al he ¢ npoun OrmJ are shown

as having the |mdazoI|n 2-yl -

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

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

In general, the nomenclature used in this Application is based on AutoNom”, a Beilstein

Institute computerized system for the generation of IUPAC 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. '




am no structure, but it is to be understood thaty,, 2007
conpounds of both tautoneric forns are intende oar%e

wavrwhivessdthe scope of the invention. Were anyc@prRM/oouos
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R2, R3, Ra, Rb, R, Rd, Re, R 1RO and Rh are al kyl,
they are preferably | ower alkyl, i.e. Ad-C6 al kyl,
ahglisivsHenomefin tetirt @l eHbablios?-ylaitnd groap ,th'cempounds such as the

S AR R T —

cd®PBunds of formula | is a group of formula i and m
is 0. In still another enbodinment X in the conpounds
of formula I |sagroup of fornula i, ynis 0 and Ra,
Rb, R and Rd are\hydr n. In Stl\|| her
enbodinent X in th ‘cﬁ Norqul g | is a group
of formula i, mis Rb BY and are hydrogen
and nis 1. In still 1% another embodi'fent X in the

EL T WIEE N T TR R L
- BE@p Frructire, bytit s t@bmﬂlhrstcmdhbﬂlcnmp?mfiﬁs of blbﬂﬂautome_ric formsare
Cﬁf@%ﬁ%ﬁ"%@“? e O NI

and is O. ? t||| anotheer enbodi nt Xlnthe
c‘é’hﬁ@aﬁﬁgf%ﬁR AR R, RS RS, RaR gRund Raré alkyh they arg preférsbly lower

Oﬂﬂg’ﬁ"ﬂ‘ %%ﬁnﬁiﬂe {e?erg\%gbot@g nis 1, Ais -S(OP

%0 opt onal y Su phenyl. In still
noth r enbodl ment X in the conpounds of fornmula | is
gdbmanf) % in the gemprovnds géformla I v gravp eformda i. In still

rhhdfh@ﬂ&ﬁbodinieﬁt}l in the kSmpotridh Bf fopmhﬁ Iq? %Q:QP kao!rﬁmla iand m is 0.
0 |onaIIy substltute W t K
ﬁ R@iwtﬁ% Rippent Mowpuﬂwlf@mld% kistagraup of formula i, m is

. Oysded) Ré’beéﬁ& RdCaYS hﬁﬁbé@i' 13l ki Rt Her éi‘ﬁﬁ@dlﬁ@lﬁ@{ £t¥e compounds of

15

r bQx car boxyest nitro; . alkylsulfonylam no;
&@f&i“g&i’élﬁ%w@ %ﬁ%ﬁ%ﬁ% 1438 Rekh ol}tf R" ad Baqtrﬁ;av egen 4ogin s 1. In still
ﬁh@ﬂh&‘ﬂ AUV X BPthe Eorapdids of Brmflal ls z?élr@{lf; 6f formula i, mis0, R,

at i.n the conpounds_ of fornula IS a group
ngt? H‘f‘nﬂ{f"ﬁlﬂdm&%%lséan s 1O )psﬂnaﬁ@amﬂ)&r gmbodiment X in the
layneh &@ﬁf’@, of fbrhﬁﬂall is o%pb@fog%]usla 1}}.\1915 @Ra‘rl@ gbzgirﬁFR are hydrogen, n is

i ‘ﬁ éﬂ%&@l@y g%éﬁ’]gl%n stdl gpthep ﬁ%};yl]l %/hego@xy@p@ds of formula I is

-algmﬂpaifwhnMienyxlsn wmwam a@éu cﬁhg&th 1, Ais-5(0),~and R is

20

Moal kﬁ i‘-ﬁijﬁ/ ﬁlykfﬁhg ?,Tégl?tf‘é)il% g%eX 1lnot)l(1%:/ coggoun%s of formula

. Ilrslal greup ¢ftferydla i,4a BIOKRY, REUHC end Réure AOdrem HERY A is ~-8(0)p— pis 0

e og% kaﬁ%@ﬁ%%ﬁﬁtﬂ %g@l yﬁﬂ%lﬂﬁwﬁ@%l cycloalkyl; cyclo-

g ﬂkﬂﬂkﬂytﬁbﬁﬂk@l@)ﬂr -cp&l &oﬂﬁ%ﬁbﬂoxr'cﬁrb%ky’ekﬂer, nitro;

25

BB o ?pﬁ%@o‘?@f R0 Fbslor el aelcrbonyt

wmmwmmm&e&zw%maﬁmee&ﬁ?éum&?m@ﬂ 99 £A4HRP of for-

kyl 5%3%#? $S it |668’§§ng§¥‘ lelf éﬁgﬁiﬁ%aheﬁwand R’ is 4-alkyl-

: .phenylz lidmld(ylb.enph dﬂj&toxy-@heaw];|4dﬂidﬁ!kyhphcr@ﬂ‘;einéy|cloa.@c&1—phenyl 4-cyclo-

AL L et gl el e K

'-._30'

phcnylsé-lmbenbphmykm&r‘tRﬂyes%—ph&yl,anﬂdep}wn?l m-)éﬂfylsglf(ﬁhylémno

ﬁ? AT I PARBHATY, g PV i lonttony

enylaA- phemlckﬂ»oyyl—ﬂi&hﬂad)ﬂéﬂmﬂoyfdieﬂﬂ Jydtill another embodimént X

1‘ﬁ3ﬂ§4 %Jxﬂﬁﬁlnﬂg thormﬁlwf Es aaérgé(;l %erlﬁﬁ:,ln? is 0, R%, Rb R°and RY are hyd._to-




al kyl al kyl oxy; al kyl enedi oxy; carboxy; carboxyeasiflary 2007

nitro; al kylsul fonylam no; hydroxy- al kyl; phenoxy;
wmiokseosydd, hal oal kyl oxyal kyl ; phenyl car bonyl pCcoOEP2004/007405

an-Ado. In certain enbodi - nents- R naybe

4- al kyl - phenyl ; 4-hal o- phenyl; 4-al koxy-phenyl;

Aganan esal, Byib -3 py b is MandR ' gsk hilspll- hebylphdnlptphenyl; 4-alkoxy-phenyl;

e e

4- car boxy- phenyl ; 4-carboxyester-phenyl ;
Anrfiettpis-sorhodiments X may fog PElE fasmyflarinrbrshayie 0 and n'may be 1. In
phe . g fé =phenyl ; 4-al kanoyl -
SNERBH SR o SRR
- phenyl car bonyl - phenyl ; or 4-am do-phenyl. In certain
5 GBI RHCSH RS Rl AUy SRR ET ¥ e P s nally sub-
Covioied Aeth Ol Gfalo) hiRoxyl BaldalkyR ﬂg@lﬁdﬁﬂky&iﬁg}i dyclBuIRY1bkey; cyclo-

_Ais -0-, Sk
?ﬁw%i@%lwﬁ@ﬁﬁ? ' OQXY;LE;@PEQICW 5@6&% R ﬂljwla‘ﬂm

:Eamtgl?(l; %ydroxy-
, -W;WWMmo%jﬁil@ﬂkMya]kﬁ@pﬁ%ﬁMb&&ﬁyk & dilie medie@Xin embodi-

RS By PR AL SR - Blarableny LB sk phenyls &

10 plvdoylkpasHeaylyd-cydyaligRikgbphdnsl; asc&ayﬂrrc];g@%g@heaﬂwcydomldkyloxy-

R PR mh ek fttb pyphen i & creboR Xy SEhotsss Ao phenyl
: g@]@]aﬂﬁayldﬁlﬁﬂdﬁ?hhn?@4?&&0;:%?!4@%8@%@-@%@0??’91'@@%&&%03&_
el VB BRI S Reni 4 pEBT Yoot SRt Liainida phenyl.

triflluoronethyl; ethoxycarbonyl; hydroxycarbonyl,
- AR tertgin embodiaretsubd methbdseofitioinvéntibnangynetliay & compound of formula

15 et hoxycarbonyl - met hyl oxy; norpholin-4-yl -

.. 25

car bonyl - net hyl oxy; norpholi n-4-yl-carbonyl ;

nor phol i n-4-yl -met hyl ; et hoxy-acet oacet- am do;

cycl ohexyl - met hyl oxgg; pheﬂoxyetFﬁ’yI -.car bonyl am no;

phenyl et hyl - car bonyamwo; uar w2007y WO

2005/ 005394 PCT/ EP20004/.D074 15 ﬂlm nécar bonyl ;

i sopr opoxy- car bomryT; ~p j\“/N :

phenyl met hyl am no- car bonyl ; N

2,2,2-trifluoroethyl oxymet hyl ; phenoxy; | /R

hydr oxycar bonyl - net hyl oxy; 2-(ethoxycar Bonyl )- ethyl; (ID)
-~ 2- (et hoxycar bonyl ) -et henyl ; .

Wo l'i n-4-yl -carbonyl oxy-net hyl; 4-phenyl pi per-

azi feloylorogt;nyl ; or di met hyl am nocar bonyl oxynet hyl . 5

n on thodipent min formula Il is 0. In another
R R g7 ke B 7 Flonlsynevsioaly Rieys istosBey oaiay el

- 20 are aﬂ#ﬁkﬁ%&lenla&lo% tdrbod el by REPRRIERRfIsuRol Plab B d ) @ oxy-

H Iaﬁq'f,) bhglad)ty; canioyh; haloalkyloxyalkyl; phenylcarbonyl; 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®, R®, R® and R® are as defined herein.

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- -
| amidp; _cyclohe_x_;_rl-mefchy_lomr; phenoxyethyl-carbonylamino; phenylethyl-carbonylamino;




and Rd are hydrogen and n is 1. In still anotheyj,nuary 2007
enbodinent min formula Il is 0, W Rb, R and Rd ar?re

wWhds/agasd, n is 1 and R4 is nmethyl; ethyl; i popEepoknorsos
tert-butyl; cyclohexyl; neth-- Hx*y, et hoxy, I SOpr opoxy;
chl oro;  triffluoronet hyI et hoxycar bon

hgframwé%amopoawr@onmwmm Phpsyishilprgino-carbonyl
hldﬂa‘iﬁﬂﬁ&bbﬂﬂyl}o ut ﬂ)@f{eﬁbﬂﬂﬁ clroﬁ%ﬁfﬂﬁbhﬂxﬁeﬂayloxy, 2-(ethoxycarbonyl)-
nB noI *ﬂO C%LO i} E > m fl %ﬁ1¥lv1°%bwlqmrﬁ§rhvl 4-phenylpiper-

eidio L yl-aceiyhae Glmethﬂ%ﬁﬁmcﬁkf@ﬁ)@&@ﬁ%thyﬂet hyl oxy,
phenoxyet hyl - car bonyl am no; phenyl et hyI car bonyl am no;

5 n %%ﬁ{??)ﬁ.ﬁ %@rr OLﬁeb]ﬁ)yﬁ (5: ?rrx gr?t?txer enﬁ)o clan_t (I:I?r bfo Ithth lis0and
R pid REme hedroyédno Kyﬂ‘ﬂtahyth.er ahb@tﬁm)ént m in formula II is 0, R? R®, R®
%ﬁ?bﬂezﬁ%g?q% )wgg Fsg% gﬂl %recﬁéet n QDX Qo nl).ll‘ll fz)rmﬁrla s 0, R, R® R®
@lm Inpddegeh marlkandi? smyethﬁi étl;tﬂ* 1sdprg1b;¢ﬁyﬂt-rbug¢rcydohexyl meth-
ar bo
J e e e Ao
10 anetbwpa@ufaaybmmh ehyidooayuiethyl; mteﬂ:mmbﬁly&zleﬂwm miofpholm~4-y1-

t(ég{r'ﬂt&j %ﬁl&ﬁk@ nﬁ&ﬁgiim: 2. ym?a%ﬂylé&l, n%rp olin—4 %,PB{ %ny e g;y—acetoacet-
. @mﬂd%GYCIOhWH-MthbHBphgnoxy@hﬂmghmyhnm;d phenyieﬂlyl-carbonylammo, :

Iﬁ&ﬁgﬁ@ém&ﬁﬂpﬂo%ﬂ}h%a%%gﬁhtw %&r‘ﬁf)@n%nenylgl%y?ammo carbonyl;
I¥B?r:¥)' yomoe ﬂ¢mﬂﬂbm¥tnoméxyﬁy¢mb0nyl-methyloxy' 2-(ethoxycarbonyl)-
15 H’g? _eiéll:{:be ggdcoe ﬁremﬂﬁll mo@{cﬂﬁqi t}&aﬁao}(u&foﬁ%ﬁ, 4-phenylpiper-
- ﬁﬁ’@nbit]y@ﬁqhyll; ordipisBniaminecachonylospmetbylny | - car bon 25

-

yl am no; am nocarbonyl; i sopropoxy car bonyl ;
Ihe Wyekh e PR Yhven RO RAY
2,2, 2-trifl uorovee?hyl OX % enoc):(cﬁﬂﬁcﬂﬁﬁ%lftheformulaﬂl

hydroxycarbonyl nmet h- vyl oxy, 2 (et hoxycarbonyl) et hyl ;
2- (et hoxycar bonyl ) -& rmrp @1 i n- 4-yl - carb-

onyl oxy- et hyl ; 4- phényhet Porazi¥ 1-yl - hyl ; .or
-di met hyl am nocar bon met and gﬁgz and R5 are
as defined herei pe.-ThATe enbodigren N resent

i nvention provides a conpound of formul aHll wherein 9(HD

January 2007 WO 2005/ 005394 . PCT/ EP2004/ 007405 -16 A
whereL - or -5-: mis 0 or ;nlsfromlt03 R is

20 RO S K P Ao
hy dcBRYRs éﬁi@@mmethﬂhteﬂwxymmh bydiokycathopyh amOnmethanesulfanYI-
%? %ﬁ%:?( | n?ﬁl’%ﬁp&ﬁ%ﬂﬂéﬂ%ﬁkm@iﬂﬂ%ﬁ&cﬁ forpholin-4-yl-carbonyl-
methyloxy; morphohn- -yl—carbonyl morpholin-4-yl-methy); ethoxy-acetoacet-

_ amido; cyclohexyl-methyloxy; phenoxyethyl-carbonylamino; phenylethyl-carbon-
25 ylamino; aminocarbonyl; isopropoxy-carbonyl; phenyl-carbonyl; phenylmethyl-
amino-carbonyl; 2,2,2-trifluoroethyloxymethyl; phenoxy; hydroxycarb onyl-meth-
Yloxy; 2-(ethoxycarbonyl)-ethyl; 2-(ethoxycarbonyl)-ethenyl; morpholin-4-yl-carb-
onyloxy-methyl; 4-phenylpiperazin-1-yl-methyl; or dnneﬂl}rlammocarbonyloxy-

_ methyl; and
- 30 R? and R® are as defined herein.

In_ one embpdiment the present invention provides a compound of formula Il wherein ;




met hyl oxy; morpholin-4-yl-carbonyl; 9 January 2007
nmor phol i n-4-yl -net hyl ; et hoxy-acet oacet- am do;

w@ymb/odseeay | - met hyl oxy; phenoxyet hyl - car bony| @@ErA®2004/007405

10

phenyl et hyl - car bonyl - am no; -déi-nocar bonyl ;

I sopr opoxy- car bonyl ; phenyl - car bonyl ;
phenyhPetdnHSagri no 10 car bonyl ;

2,2, 20 hfluoroethyloxynethyl phenoxy,
hydroxycarbonyl met hyl oxy; 2- (ethoxycarbonyl)-ethyl;
2 (df ﬁ@xyl:’@ribonyl ) - et henyl ;

£ N

'reis lwpmpm aaﬂwwetbﬂy%@mmbom liydraxyenrorysh nitag; kyathanesulf-
Ik |
gn al k1 ?%ﬁlg?h}a?g ‘%é&“”ﬂ%ﬁﬁ’&eampgéﬂ’t gﬂg’ﬁﬁé ﬁr"q}bon}’l

eac rﬂlﬁ%ﬂéﬁé mapiql yl“g Lo ]a?mry arprproligt4yl -me@ryl ethoxy-acetoacet-
B?ggﬁgs ﬁgl?ééégym@&?l%ﬁ? gﬁk ok ﬁescrﬁ%?lhlﬂléﬁﬁﬁ pﬁEnyle'myl-carbonyl-
0. |AIARATHESCaEhASEH SABIPORT- ¢S hFRYchrb pgvloplmulmeﬁwlammo-
Rb, &Brboafkl2,Rd- @ﬂﬁomé p@gﬁﬂethyln%%bﬂ h%k%kﬁ%fbonyl—metényloxy, 2-

enbodinent min formu

ar e (RparIsgEIRnEthys ﬂs(@oxsrqarb&%@ﬁéwnﬂn%wh?bﬁﬁ thaﬂ)onvloxv—

: fo”ﬂalétﬁ 1| 4-phé Sp%mﬁiqdnﬁth *t&duﬁ&hﬁﬁ!mﬁ[o%aﬂ&)éﬂ?l
0

R i ﬁ!fﬁ%?m kil aéi@%ﬁ?ﬁaa? h%%ﬁiﬁi? qr'&% ng %%%%F# @enanaﬂwlene |
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ur i s Mﬁ;\gﬁd di sease, respiratory disease, edenmm

Qr tensi ve.vascul ar di sease, pain or
-W%ﬁa hdeRs 3%1%%’ T9g5P PRAYREE or y pai n,

@ephﬁﬁﬁtéutﬁa]@&lc&ptdbmw sotpdtéd or pEstlrBgs théest, Chronic
paln surglcal pain, dental paln prenenstrual paln

scer ai a d
oot P lPmCa D, St B YRt Pl Sipifa fis 0 anc
asswp:{?ﬁd{dmltydﬂgm histild alhotha‘\mibodirﬁaﬁdeﬁsfoﬁnﬁ]h Ikis 0, R% R, R°
aa bowe ngr.one, es] Q. o C ¢
AR L Lo BRRGLOR PR R o Ry & K end
Whﬂe}tydﬂigemlnaklaﬂdﬁdst—r&)n fungal infection, viral
infection, idiopathic bladder inflanmation,

BT 0858 S SRS B S ARF v

‘tbeitdissase] wspiratory dae%se,f&demmﬁnmhm mdvepouem&um dibease, pain or

'S ressi%lnhtc%lg éldﬁg(g %&B}Yt aggrrlgé |\f|rbt%§{’]%%g:§{%%l’ acufe

25

priosthaonic phypsrgwabp«h;x, cteaﬁaﬂ-naammremtmwl Bain, vike¢rl sy, pain due to

’Qﬁ(&gr ’ elug% 'gl?satg{‘ﬁ aﬂ?%]X ég\élﬁ'gféﬁ@ 3:)6Ft th%%ﬂc éxggrég% P@ﬂ a¥soc1ated with
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In step 1 of Schene A, thiophenol a is treated mnth

st rong fRase ch a% sodi um hydri de aunder (dry Kol ar
sol vent & ondi and eacte ’(«g
conpoge a 5 rwhgﬁlﬁfmn;ﬁ
conmpdund C. Iﬂtrophéﬁ?lsul | beRzens c mmay T hefl
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ani li'h ‘ %E Ani lzinmgnd 1 n tur red

i mda el a such as chl g -. azoI ep 3, to

provi de thiophenyl am noi m dazol i n® corrpodr'nd f which is
bound of f nula (I'l') 10 above where mis 0, Ais

@ ( re hydrogen. As an alternative
&R2, st carried out wherein
phenyl sul fdnyl aniHine d may be treated with acid
foll owed by cyanide to afford a phenyl sul f nanyl
m?m%ani dine conpound g. Alternatively, step 5
maybe carried out wherein phenylsulfanyl aniline d is

reacted with lactamh to yield a phenyl sul fanyl

gretepILnf Selsmpa.ithiophampbais dreated withistrayg base pushias prsliem hydride
t
lﬂﬁepcglgﬁa%?ag Ettﬁﬁéglfst e&’fd?ﬁ(ﬂﬁ dhén IQ czéda ?ﬁﬁ nfffbdco\ﬂﬁedolunaﬁ to provide a

appar nt

mﬁpﬁxmﬁlﬁﬂfmybﬁmeoomﬂmd la. Mityophenylefanglbenasi¢ fimay then be
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e use
gxrmad@thmphen)dammomndazohne compound f, whichis a compound of formula (ID)

above where m is 0, A is -S-, and R?, R® and R® are hydrogen.

As an alternative to step 3, step 4 may be carried out wherein phenylsulfanyl aniline d may
‘be treated with acid followed by cyanide to afford a phenylsulfnanyl phenylguanidine

- compound g. Alternatively, step 5 may be carried out wherein phenylsulfanyl anifine d is

reacted with lactam h to yield a phenylsulfanyl phenylpyrrolidine compound i.

Many variations on the procedure of Scheme A are possible and will be apparent to fhose
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 yzeld the corres-
ponding sulﬁnyl or sulfonyl compounds. |
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ReSCHENE B Iﬁ step 1 m}
Schene B, thiophenol a is treated with strong base fs
in step’1 of Scheme A, 10 and is then reacted with

nitrile compound j to yield phenyl sul fanyl benzene

nitrile conmpound k. The phenyl sul fanyl benzene nitrile
may theng,| o8 istep kg, educed with a strong reducing

St et

agent suc s lithi al um num hydride to yield
phenylhs yl b{é?‘@yl ne 1. EiBenzyl amng | may then
be reag th an i-ni dazol i ne" in the
e ) n e
NH
SCHEME B

- In'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
‘benzylamine 1. Benzylamine | may then be reacted with an imidazoline ¢ in step 3 inthe

manner described above to provide thiophenyl methylaminoimidazoline compound m,

“which is a compound of formula (I1) 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

20

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 _appatent to
those skilled in the art. Imidazoline compound e (n=1) may be replaced with the
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of Schene A, step 4 maybe substituted for step 3 to
y Perepondies wibydroppamifinroganindne) oo terebyrtodiazepin emgpund
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fg{dﬁﬁﬁ% (FEnﬁngﬁ}iggl%g%%ﬂﬁ 1& gs %QH P&g&@bnzge tpera ed avith
#%}rdwhﬁrafﬂ&ugmﬂwﬂn@n h@dwhp@lm @rq>PYlmy dismine to

rﬁﬁh@gggmn%mygwgp R yﬂgmﬁebtected benzyl am ne
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af ford he | sul fanyl benzylamne i. | n yet another
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.Q&eidhﬁaﬁ et thédtRentedfYh@np ofdiguaied th MlmafalsPésedally humans.

phenyl sul f anyl - phenyl i m dazoline, or propyl ene

an1ne t afford a_phenyl sul f an
t B | S.P nds qiﬁg E%r }/ Bsfa%p Hqulggm and/or analgesic
|prvpalt1eson vaw, enﬂ Ecdoedlﬁgljr,(alre é@dﬁéﬁdﬂ&ﬁi utilify ipahé tredthoahit of disease

bres P ER Mo ol POMEeF b il it S e Bt i idng but o
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wmgg)wdﬁ phigis inteatien Afselie dsefilrin tieating dsasestatepasspciated with
afiBarghaer daﬁss‘eutatésassbasteamtﬂma& Sitiet 86 Qﬂd/ inary
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fsentinenes eapditigns Hadﬁer outlptpbstragtiop; warymcontmence, reduced
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er bl adder 1 nfe tlon or J pat hi ¢_ Rl adde
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WQwegieos3s@ns such as bl adder outl et obstructi eQr/EREGNITIOS
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i ncontinence, reduced bl adder24&apacity, frequency of
m cturition, urge incontinence, stress incontinence,
biThgieRsRP @R gfihisimEntipy may alstyfind utilitp othe axeatment of hypotensive
hyReuid BRbks (RRE) K b A tabdobiSed Woth's
hyperrefl exi a, nary frequency, n ur|a urinary
C eractlv bl adder,  pel vic_hypersensitivity,
'%@o icARReBnds of gupiyertion 2t wefhin the frsatmyat ofjrespiratory
pdiseass ¥l [alergies A8 Atpgyni @, cystitis, and
i di ophatic blagder hypersensitivity, and ot her
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t Tlmnenﬂamﬁlato&'ys/pnalmm mytm@loﬁﬂx’t&ﬁﬁp@tmd‘s ofshigldveriiingSay be

BB st A R b PRl Fyperalgesi
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rrag eenan C
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s u C hﬁoﬂs 'ﬂ&%{i B smuglgtnc% gfﬁﬁlg%}éﬁ}g% ﬁ‘\éflf#o c? anseethSJbltlon of

SRR PN D BTN o

FRsp e eteRbey @ asdudingh Stegnedednreesaipedirithe lﬁ'ﬂamples
I nhibition of Volume-Induced Contracts | n Rat s Assay,

st il i R S o
5empyadl ofithe pregany tnvertiony er wdividuakisomers, rmml?evemsaacemfc
Eﬂﬁ@}%fﬁoﬁleg%%akﬁimhﬁ&ﬁy Q&Upgéﬁéxal a5 st?i a6 m&g&’%igggher with

edet|I inthe Exa
#hene piepmaceufielly aecepls e@mb@mr@tmaﬂmﬂlen therapetitisand/or
ﬁ&&qﬁg@dﬁﬁgordl ng to the procedure described in
the Exarrpl es. ‘The present invention includes

ar ma i cal c itions, conprising at |east one )
D B oo PR R B ORI Ol Deamimee e herspeut-
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asilyepidalabe pﬁ:efézﬁbk?ll 30n6g A4lyl Qpahdivg & &Eﬁuﬁl&%@&%&é $uch as the
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MBIl Skl PR Riienctt vl pediovent Bapiecieal
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dai ly, and nost preferably 1-30 ng daily, depegq%mgmyzogy
upon nunerous factors such as the severity of the

WQR08He5894t 0 be treated, the age and rel ati verow@rrdos/arf7405
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“insufflation

the subj ect, the potency of -t#&e- conpound used, the
ut.e andho? )f adm ni stration, thelndlcatlon
¢ GRAPHEE OFPEHPBECARE: BAMCH SR BTt r Sy e agrouniinf the

t bEmpaeide bEMe PPesait Gn@R% A § foeagﬁr e@fistdle medi cal
practitioner involved. One of ordi nary skill in the

t of reatin h di seases w | L hl e wi t hout .
ciarB e SER PR Fisrsana rrorer oo ot epre s phaceutca
kfwmiuwgas indddingeh@e gﬁﬂgkrfar &@IXﬁldd@xgﬂﬁQ:&ﬂ QRd la.ﬂﬂ-lmgual), rectal,
5.di scl osur, i.catlon

P 00 7405
e iﬁagpﬁlona%a%m%@bt% DR B B rRIE e piertl
C@lﬁpﬂlﬁﬂd&ubéuttﬂb@umr&hﬁﬁhvenﬂwsf) athinafistfabion ar ¢ &fm suitable for
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f ganamallp orabnsng mcdmrekulﬂg deiodeagaregiateh svhidircanbabdjusted according to
(ﬂhgakéi?é% &goqlal and sub-lingual), rectal, 5 nasal,
topi C nonary, vaginal, or parenteral (including
|ntranuscular |ntraarter|al i ntrathecal, _
BemParRsousompgURdaf d!ﬂamﬂasf)mmnj togethtrivgith e drmare conven-
f I ' :
o] fifinAR! @arﬁﬂ‘g or@fl er > é%'} Bk :qfr%gerﬁ}é];d ﬂg ?}]clrﬁ'% %t?pﬂ aceutlcal com-
i Rositigamanciitdaesages- r'u“hﬁ phyrmacsuticad porapesititais lagd dok dg&age forms may

rlﬁ&bﬁ?ﬁs f“cﬁn\?&ﬁo}i’eﬁ u%‘ijé E‘é‘ﬂ c@ﬁ%ﬁghzﬂ 5 r?(glﬁewﬂﬁ g Gfihout
of afflictio und or corrpou 0

Eicﬁwm‘in wgmq@ieswntdﬁh@mt étpsamﬁoems:mv egntain any
ts'uﬂélﬂé eI oFRE it Sner @ieflich G M SuraTRNAEHP h@&fﬁéd daily

to the fogm of  phar maceutl cal com positions an

$38¢ 448 e ke entpleyedh dbaRbumacesicalcompesitipnomay bewmplayad as
@@ﬁcﬁgﬁacﬁ% Bl ebsbt ﬁll&‘r‘ca?glﬂ&r iesschimt, lp%%\ﬁ%nstu' Qﬂ'ﬁh release formula-

i ngredients in conventional propo I ons
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20

25

' 30.

Rdl ubd) Or 1Htht fHASHIBY ]%(:th&ﬁes @&ﬁe&ﬂ@r%%nﬁ%ﬁmﬁstﬁﬂoﬁlatw i the form

effectlv unt o e active Ingredi ent conmensurate
i el gt ﬁ%%fﬂ#ét@naéqrw@renéfééa@% anwg@ﬁp@s sataiping gheut one (1)
THBighhe biREes insfedlent HRRT 151'09 a‘%ﬁt 061 fBLAYSL RRidred (100)
QJdS such .as table ‘%{?j or {ﬁ%{f sul es,
TS B tallefere pecordingly st rERICE RV R dpnee formhs,
or liquids such as solutions, suspensions, enulsions,
&8he mmﬁourﬁls 0ftHe|p@ﬁeﬁ&ﬁ)\&ﬂh&$ nfa? be fotfrtllatetsey; a wite ’wﬁ'iebh@f oral

f S osi torie rectal .or va
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B Rt e B R Bt el T S P st cprppeulating
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.' ﬂcxt_eld‘cin 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-
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agents, solubilizers, |ubricangé; 30 suspendlng

aggﬁ é blqgﬁ{s, preservati ves, tablet di sintegrating
£ 8Ut ag¢ nefimstrddp sapnesivg carhpmads, magnesivm geadisr islc, g, lactose,

C PEAHINEHexeH) @fa?éﬂ Yeldtih, ﬁ:aﬁdcﬁkﬁh}fm%ﬂ'cgﬁ&s@ %&Gm"\ﬂ!:lfb@qﬁ]&h?iceuu-

nk%ture Wi the finely divided active conponent’

t 5P @Y me gé(@éfa %oec ¢jdee rEffeltgrn §rmax@tw:n”wa intended to

t hrlwlatld BfmMAaNdISF th@ﬁ:tiﬁ}@ @@rﬁﬁtﬂn}ﬂ vﬁﬂf@fcﬂ_%uﬁﬁﬁgﬁla{e}ﬁai 43 carrier,
the ape a é

sui t ortians.and, cont pacted |

Py G e S G oAb ABHSYiEh e ptcrs s surrounded

cbyi adrried hith¥GEn @E@;@tﬁu&[ With #) Sﬁﬂgﬂ?&d&?&%ﬁ&%ﬂé& Qe mcluded
uitable carriers in

DEHIER PoT6 S GOUBeBlorots» g o sasbd ompshisbl o

dodbadmihisaraigornot |inited to nagnesi um car bonate,
nagne3|un1stearate talc, sugar, |lactose, pectin,

S o U T 51 Bt ESEEERT, B TR S i

coudsiohysireps, climd, etqhet;dhslskhhoﬂ'dzl eqﬁeaﬁmuslgﬁntei@ﬂi , @k Ecﬂi&f foirf prepara-
i e the n o ve
c@‘%‘% S5 S0 AR oo el e iR o Breparations.

© perovls @nm@aﬁb@mguhém smlumm,re g,ma@mbuwlﬁopﬁ&mghﬁm solutions or may |

WP ek ¢ RS R SRR ropgledle Ratec Aqueous

&0 tqog&@d:@gplr@aeedl byclissolethg théfabivetsnpopentiamster and adding suitable
t

e W T —

i dispersingfthe fnpladividadraative tompoment mrwdtetdatﬂ mpaudmfafetm such as

R Ao LG STV 0 RSt o
itless avel knewn smpeuﬂmgaganm smitcbﬁodaqupmmnmnmde tatdtions, suspen-
SRk tah¥ egﬁisﬁf alﬁﬁ‘?n oh{ 9&‘ 'ugacicﬁtﬁ(%‘n t%rtﬁg E‘cu% }:oorplﬁ%ent colorants,

Enui’si ons nay e pre

vz stabilizensyudies, gl:lﬁ@dl m@@iaunalcswsetmemd;sperm #hickeners,
gagbﬁhggh t2g& s fik€  9- . such as l ecithin, sorbitan
nonool e or acacl a. Aqueous sol uti ons can be

epared b glssoIV|ng the active conponent in water
ﬁhﬁ cogBe ot jthe prasentinveaiipn mapibs forfriulagest for parenteral adnumstra’aon
$&. @1yl iheLtith, e ANBoldHnfde 854 ngaﬁ%ﬁﬁﬂ&fs 1nt%9ildﬁg may li‘ge %refented in
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BB i Ed hrithWGAd@BPpretadadival TIY co ﬁ?@gﬁg@fxéclglﬁfﬂ]ﬁ% sucﬁ?éfngksa’s suspen-

net hyl.cel | ul ose,, ;sodi um car box
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Bﬂhﬂ@ﬁé girdod nExakrﬁiIés W silpey Mﬂa&ﬁb%us 3&3&@ n:hluﬁh@ %lveﬁfﬁ GI Velucles

i ons, gligga %{1 in addition to the activ
Btrfrﬁﬁ%ﬁé?ﬂ}’ eng gepldipliethy: eg Ivselovegetable ails ‘Ielgz @hge oil), and mJectable
btgﬁi‘ue lesters Qé g; dilnyd bﬁhteﬁ @ﬁd Ry b ALInSWRELIGRSS ?e?ts sucha 23 pr%semng,

ers t hi cken sol ubi L i zi_.ng ag
e 8»?%%%@@4@ Aisparsing égﬁm%%emanvel% the
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the epldenms as ointments, creams or Iohons, or as a transdermal patch Ointments and
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di l uents, solvents or vehicl es274 ncl ude propyl ene
gl ycol, polyethylene gl ycol, vegetable oils (e.
OFE478S TBEY, J.8.» A forinvjasest with an aqbuegmﬂnwﬂﬁ basevgth(the ggdltlon of suitable

etoiknifk S24/6) g uﬁ{g‘i%éemé’ 1888h %{m{ewﬂﬁﬂl @go&% Bily base
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res er vin
%ﬁﬂﬂﬂ%mr flew entainiagens prntgo %f}mmagerrtﬁ atabxh@nag agents,

t cll Spershed dotfts,| SRS RBING A entB YR e} hﬁﬁg Q%%@se br éo‘?{)ﬁﬂg fPAR1 RS hulations

BWFICISO|atIO fsterl
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p en-free water. The conpounds of the present

gERETGR apaerbRast Bichas elei and elicen ensucesnind aseciaepdmouth-
tt@ashé’sioh’@ﬁsﬁg eI Sin@@dRhiTh AR Misble i8R BRribY,
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2007 . WD 2005/005394 P P2 -27
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i Thelcompotiols of hepresenpinveniing nmy be fermadpat for vaginah administration.
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seltionsar sesprrsionsdrd appied dirdctiy tca%te sapbowity by gc»rrvemmce@l m#ans,
kQWyiiBlatdr B ety E%Igf 'ﬂne\rfbfﬁ b @orfimd nﬁ é%o@&é&pip single or
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' '-_%Eﬁénﬁt hdiHinisld¥fng aHQHn%E{l b &ﬁJ ecf%fﬁfrti & sd16h gt suspension.
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E\'ﬁ red into conve tO coo
ecgse Ot SRIRY, Jhis qqq‘ébe@ﬁhwed@g by means ofp ermmg atomizing spray
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The conpounds of the present invention may be
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i ntranasal administration. The&om pound will
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Hacl} 080G begondtiiony ndau@erpqegbvelqaaw@p%hﬂersuch

as a chlorofluorocarbon (CFC), e.g.
dWihkh desirtidf forinulati@iskambe p&ﬁiﬁ@’wﬁh@ﬁﬂeﬁ@ couiRENaRBted ¥ stlbtained or

etrafl.uo oeth Qr .carbhon di oxide or other
> swn%%gf “"&e&%‘* %"Fﬁgls%% ° Eﬁﬁ?"eclﬁ}ﬁreg\?%l ently al so

contai-n a surfactant such as lecithin. The dose of
dFhepheapatsuticd propetatient dmyprefer:rlﬁ;t mnedk dosagedorms. In such form, the

ARl X Sl BRI AU BRI ST PR acive
ceomoneet. I']Theamgldmagbfoemmnbea phdkagedgirefuration), ﬂlElp@dage contalmng

RGP qu AL HELENRN ACR oS RerP e e SUNBERY RIS i vials

10 mem@bsws mmmmx 0% be Q@p@ﬂwableﬂdaehqmmm@uenge itself,
Qﬁ'rltr dafilbe Whd algg}ﬂfrﬁ)teamﬂﬁleg n:ﬂ)s f n?é%' %61‘ The

Fose form

wder conpdsi tion

- I'n _capsul es or cartrldges of e. g , gelatln or
l@‘%%’% Witablg TR s anddheiviagorlaiays dye described in Remington:
mmerﬁiz 8 & Braice Hfh?m& 1995, WM&P%?M&Q@PI{IE]E&I@ Company,

ign¢ Bastogy, Benpisyieaia rRePB?S@ﬁmWe@bhwcp@mceh@Hnulatmns con-
15  AElinBlabipobRf ofthe Efk@erﬁ Grlvetford 429 H@s@?ﬁ&f in tHBamples
pharnaceutlcal preparations are pre er ab| 'y In €
gﬁﬁ forms. In such form the preparation_is
MR PTePATationsand erepsaples gt mivanyip sgablpphoskilleddn the art to
Guas thedrlPondetstindnd € pMeticedRORRRBMnve i, WHel sIRRAUR be

for ckaged eparati t he package
O O P i S GE O e 85, O et R Alusgays and
aprpactsaietieteah! et s, capsules, and pomders in V|als 10
or anpoul es. Also, the unit dosage formcan be a
e itsel or it can

t abl het | o
20 %@gﬁﬁﬁaﬁﬂ?ﬁa}fﬁgﬁﬁ%ﬁgﬁﬁ%ﬁ%@s?mﬁ Sg5ct {9,@umbery, uped kg gsgounts,
. tampmtﬁeh,eatc % bint sableexpliiniantd eitbi &l déatioh Shéuld b8 csdisd, be

f tiong are desgcribed in Rem ngt The S¢j enge
AR AR D B S isesp ea96B 5 g CECHLBiP OB ORRGInGRERabers,

Buh&ebkeng Conpany, 19th edltlon East on,

Pennsyl vani a. Representative pharnaceuticw

EQAMaki ons con 15 taining a conmpound of the present

rnventron are described in the Exanples. The fol 1'owi ng

gre arations and exanples are given to enabl e those

he follewingrpretazations andexamples are|gemn lty enabtbethsteakilledinthe art to

B e sl e e Rl

- cpnpidexpd 48 h@émggthqé $qogsoﬁt1ac wsltmmdbutrmp:ehrsae htiag illnetrative and
feprREGRtivedRerEld Orts have been made to ensure accuracy .
W th respect to nunbers used (e.g, anounts,

%@gﬁi it ur es, but_ sone engrlnental error and

. ¢ lion (éﬁola #H@auiaé@ 2-H [4-H4-msthakyt Ehenrisuliyey)-phenyl]-

30 as due toigmﬁgerences such as, e.g., in calibration,
roundi ng of nunbers,

I tlons can be pre ared enteric coa

25

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




and the |like. EXAMPLES 25 The foll ow ng prepar tjélﬁﬁ 9
and exanples are given to enable those skilled ?n §, 007

‘WB0p5/0053%4nor e dearly understand and to pract PCEEPIB4/007405
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present invention. They shoul d2hot be considered as
limting the scope of the invention, but nerely as

bei ng i sHat | reprﬁéenmm _Sep2
Exanpl

(4.Ro fo-1Hi i 2- Y1 [ Mect T8t o) myl%‘ﬁ'z
| fanyl)-phenyl] 30 am ne The synthetic procedures

used in this Exanple are outlined in Scheme C 9

Januar y-2Q0 005/ 0059@4 PCT/ EP208 -29- SH
a | \p 1 “Step 2+ Na ko ND,
MO etz

| ’\ul-hlzsou)mo ,
H SCHEME C Step 1 a

4- (4- Met hoxy- phenyl squanyHI) nltrobenzene 5 To a
suspensi on of NaH (4.2 g) in 100 nL of dry DMF under
n was sl owy added 14.02 g of

4- met hoxyt hi ophenol . The . reaction m x was stirred

UStep 1. 0 Mé LR FaMPLA B eGCUr I ed (ci rca 20
nut es) IS solution was_added 15. 76 of 4-

CH DSRHsBRENAER & 8 5 el 7 00T ApdismiapssnowE slowly added

a1f4toar A @ BchbRRh b RdnE]. em@@@actis%ﬁféwapsm&a%g APfur@REgas
H@hPThe react.i on m . X cane, red in col our- durlng

P pecurred d cines Zﬂwwﬁe Wadhis pelntienwrsed ded 50 Hofe-

. Flihltfreﬂlu@ﬁ&[zeﬂ@«ﬂ%oﬂre@fn woughgdry DRIF, 68 W'hﬁ:ihtthé midure was heated to

| i d filtered,, washed sever al s wWth
v&gb {3%%%&58}1{%@1&@6&65% Brxbesgmsgedin ce@@%imams is time. The
%k&umhm cidledtol RSIUdrqu:lbﬁkéd'dVef 100 HEFeRfhaScd TH rkfling

'(‘ Rﬂﬁ%ﬁﬁ%ﬁéﬁ%@?ﬂs %%h tmespth waies apd dripddo afipid 2549 ¢

((96%;Boﬂﬁ(égn&fhoxy—phenylsulfanyl)-mtrobenzene as a yellow solid. MS M+H; 264,
4- (4- met hoxy- phenyl sul fanyl ) -ni trobenzene fromstep 1

% M ’.3 %) o
o Glutiohert 1906 eﬂtl—(@nfeﬂ:fobc}n-phélqﬂsuﬁ"aﬁ}@)slﬁﬁmbE'ﬁﬁnélfréibtst@ 1in 100

?ﬁé alf Q%m’f‘fov% %%%i gqger%?fssc w:dr eegrsﬁlugql}éﬁgﬁﬁg AN tirred for 30

- exitinize aERIL, thdurleetet itomedunidr2 Iotiky IT}ammmasah& &doded to RT,

%?llgn&elﬂg d%cﬁ%%%?tg%mwﬂgﬁﬁ%ﬁ%%gqsﬁ@;d 'ij'l'? @E}O}}[Véas extracted

- tlerse timepwith efhiyl acaiatepandithe coralsinkd éxtthcts were washed with water followed
- bybrine; dried (MgSOs,), 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;0. 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;SQy). 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




20 solid was chromat ographed on Si 02 (70% 30% 9 January 2007
di chl or onet hane/ hexanes) to afford 7.87 g (68%

wisjesssddet hoxy- phenyl sul f anyl ) - phenyl am ne. POD/EP2004/007405

91-92C. M5 MFH: 232. Step 3: -30-
(4, 5-D hydro-1H-i m dazol - 2-y1) - [ 4- (4- net hoxy- phenyl sul

f @BBWMdY it A-and tthemopolef éaiTl's The Jremltmg crp¥ials Hat formed upon

I
?%gtc?ﬂeg{egbgﬁ@iﬂoﬂqggwé&éa fzfszgg 4356‘1)511&&1.4?\2%_1@1@201-2-
bf Glametbony-ghisgion umhppiayiieatinchydrblonlestl S6H 1p: 145
TIB%@QNBWHI er 25 was extracted twice nore with

Et 20 (2x_ 10 nL and the conbi ned ether |ayers were
vigng theabeve presledungelous replisingia stepridbat-methoxRikiagbenol with the

- Zapplopiatd f gﬁéldlr%gﬂ&éﬁ' se@ﬁ%ﬁﬁ%ﬁ&%@%@mﬂﬁ%ﬁ&% Qown in Table
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was then a ‘and di ssolved by stirring. The sol vent
s renoved in vacuo, and 20 nL of isobutanol was
added to the residue. The resulti ng residue was
1:0 nefd-uxmkdioky-pREY te@@nidthel/ 2 Of
its original volume 9 -?anl}%}y gmn% 2005/ 005394
PCT/ EP2004/ 007405 -30 (appro)i rratel y 10 nmL), _and then

coole -e resulting crystals th on
cool | re | ect ed. vgocfiiidutd; @by ON t Q i de 87
“5- Di Ryt owik,H- i2iFfdlazol - 2- MeO NN

yI ) [4 (4 nmet hoxy- phenyl sul f anyl ) - phenyl ] - am ne

‘C%&ﬂl%f ey g gwggj&ra' )ﬁ%@aﬂmﬁ 4<?r@§% e ﬁé'}ﬁﬁw s)ebw%oe fgourea
4ledi1@é¥ltﬁiit@fﬁbﬁﬁ@ﬂ1;: o fidlirbd) ©.828 PR bR yraii@e m;rgrgme:e&ldassolved in

%3%@&@%2@' onal conpounds

nitrogen in an ice bath. ;fLo e si:lrrmg 80 utlon was

}‘&d{ié& . 8o6\Ra HRCY: Th2 Mh%lﬂbﬁcﬁ:blé Waywikned B e ol aﬁU@p}d& t&p érz/ﬁuie and
. | C | our
the gIoEa ) Yo\ Wﬁ@%@%@%m%ﬁsﬁom&kﬂ%ﬁ@ was

EXlatgdvath150G0L B8P @ptateng fiRaed thvoogh £élite pad. The filtrate was washed

S e A PP R e

qtetaedtalye]ﬂ@dom tilshe fvap eluted @R silita adslumaQEb:MdﬁHe:Tﬁet 2696/80%).

Hewotp B8 itk RatiSagpRednins e N et sy helyfontfuny)-

tphaml- EtNLﬁB(teﬂ-rbdto:ﬁy&&ho@ﬂ)Lgmiﬁmaswﬁneu@d @480, Wi h01-102°C.

30 O Prelho bRt 9D nerdlE i P Pl g B ianicine

&yac éissoﬁ\&dﬁmﬁi mLTdfma‘th)ﬂéﬁea:hbﬂda,Sm\dﬂsﬁhﬁﬂ of wiflubrametiescid and stirred

Sl SR ol e S e G T e s e

25

bnsiffedsiith H¥6 thHmh(tEmQﬁui’ ddtractod with 96130 e. chlonde The combined

R el ALV ED el R B a8 L BECE:R 2Ra SacSotvent was

piraoretn Mcnbdrhe(neadue WwartrearystaltitEdriy bjovirleai[ ¢H(frenetboxy:

ﬁ@f‘ﬁt‘ﬁﬂ i"%ﬁﬂ%@?ﬂéﬁﬁlﬁﬁ%‘%lﬁﬁ-ﬁf] N, N-di-(tent-b

ut oxycar bonyl) lﬂuanl dine was dissolved in 3 nL of
- Aoy

Bgahgledne HH

oo -phemglsalfayhtbengyll-(4,5-dilydee &H-midagob2-y1)-
and stirr eﬁmne :

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




for 1 hour at RT. The m xture was then concent r@faeghl Bog7
vacuo, diluted with cold water, basified with 10%

WONROEHDOSBM Ut | on, and extracted MAth met hyl ene pciiEezdogan74os
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The conbined nethylene chloridlle- | ayers were washed
mnth brlne dried (K2CC3), and the sol vent was 25

rmv SN acuads resiglye wa i zed st
pr oVi u [ 4+ (4- OXYy="—"> —_—
phe al fanyl ) - ph NgJ%anl 1 1402

Exan'pl e 3:
[4-(4-Cnl oro phenyl sul fanyl ) - benzyl ] -di hydro-1 Hi

m daz am ne Theggynt hetic g -~- used in
th| s I e outI T‘e‘d—ﬁ—’Sche B ryN20Q7
0053 PE] %405 or. SH

/SI/CNSL NS SStep3/HNHa N
1ry HZSOa c N C/ "NH SCHEMED Step 1:
4-é 4- Chl or o- phenyl sul fanvl ) - benzonitrile 5 A m xture
thoxy- benzenet hi ol (4.89 g),
4-fl uorobenzonitrile (4.24 g) and powdered anhydrous
[B2RE i (UGS Bultity -b@%ﬁ%teo 50 nL of dry DMBO,
6'{1 the xture was C under nitrogen for
#H@ﬁh@m ‘amé%tlethaolr(éﬁ% Eh 4zﬂuombeﬂmmvrée HeAdred and powdered
Eliiﬁ dtﬁﬂd?ﬁdt&&ui’ﬂ éfa&wtﬁte\’%?e sidedtesh I\M,tJi' d@f ]PhéiSOaﬁt?& Ak Snixture was

4009%@ d shed three tinmes w.th

f6rtEd @ & Bigrogen fpricrhonrssithes allgwerio pmaimiss RE SonAdrhours.

vm réRABY Rkt Wﬁ@lﬂ@te& QrithQthid Slethtd468 nﬂ.) 9hd washed tbree times with
4- chl ﬁ %{1[) vl sul nylénbenzonltrl € as a whit

§8 v&ater Y ]azﬁzne, a:g}a edy(Ke4Os). The solvent was remOVed in vacuo

Eirieldcs-41hestyl @LdHl oy Henﬁﬁm’éﬂ;tt Bbﬂﬂ:@nffﬁle%s §%HE kdttat Ms M-+H: 247.
4- (4-chl or o- phenyl sul fanyl ) - benzom trile (4. g) In
f d n|t ogen stlrrlng at RT was

' G #ahrhydride solution (1.0
Mc;larsolﬁHEt) 0f/4-&4—SMbrd?gEenyIEﬁlﬂmyﬁﬂﬁhz&ﬁtrﬂé 9&6% iR dOWEdf &9 THE

Bhale dh@0ecs sl Rrifes Klaead ot SPltiimtplfiiadivg hegridegolution (1.0

M/m'ﬁlﬂ)tma syfinge. (ERQEction mik Wadlwed E5stEToH ?S‘ hbﬂi}:s Q{RT @8d was
E'%'?’f%nﬁﬁft"aff%ﬁ £ géﬁé s 8 i e abiGE Gpenight RS ion
mixiwtas theratooda inan dde batk wid. qu&i]dfh)éfd b}a u&dltlgﬂ dfl_ 108 Wafeii!,tfellowed by
ure mas fi e resultin
R, G198 BVt Rt SriEacctional it ARt Anpgtods

mﬁmm ﬁd&t&awtsaddéd lahd SHeapixtvee wacfifeeeh UTRtreshlting SIRE tike 3s

%Qs J:l ? or 0- p e ny#@gf 85 gebiged stherflietes were copntrated in vacuo
tooyfi¢ld 4 6B ofAH(H-chIRE® phenylsulfanyl)-benzylamine as a white solid. MS M+H:

250.

Chloroimidazoline sulfuric acid salt (0.92 g) was partitioned between ice cold 15% aqueous
NaOH solution (25 mL) and Et;,0 (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. Theresidue




Step 3: (4-(4-Chloro- hen |sul fanyf-benzyll- (49 january 2007
5-di hydro-| H i m dazol -2 yl)am ne Cbl oroi m dazoline

W@ I05/0058% add salt (0.92 g) was partitioned lpetnEresniieros
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cold 15% aqueous NaOH sol utied2¢25 ni) and Et20 (25
md‘%ié Th% organi c_|l ayer was separated, and the 25
Blted|oyneptrakaluraine ( MePEemethylere dhiloridedSH DM 60%E2929%:0.01%) to

Thffordaikinees s@ﬁéﬂﬁfat %?s\(r@&?stéﬂﬁieﬁ frdih hc%gonggg gfe#dra 33 g of [4-(4-chloro-

[trate was

.su faﬁ%‘#ﬂ&%n thja et her
$hPgitydr %h@ﬂ%é@pb&ﬁ&)mymneh@pdﬁqrm salt (47%)

Iﬁsa?ﬂhﬂé-sdﬁfi. Mpmnmsmel MSTMeH: 84!l ting nmixture was
concentrat ed i'n vacuo to remove approxinately 90% of

en remai ni si.due_was refl uxed under
?"r‘%ﬁ‘sﬁ f o¥4-%f‘§h1ﬂ n ﬁ@fwﬁrphsv@m &h16-tgtralpysiro-ppadin-2-yl)-
reS| due 9 Janismery 2007 WO 2005/ 005394

PCT/ EP2004/ 007405 -32 was el uted on neutral alum na
(MeOH: net hyl ene chl ori de: NHAOH 10% 89. 99% 0. 01% to

affo T e ¥ys sol |_d__LhaLJAa re \-

aceta oy O.@Sg 4(4c 0- /Q

ph€nylSul f any -benzyl] di lsydros T H- i m [)
ite soI

-am ne hydrochl ori de sal %47% as a whi

Mp: 127-130C. M5 MrH: 318. Exanpl e 4:

[,ﬁo (4-Chl oro her:%/l sulfanyl) phenyl]-(3,4,5,6-tetrahyd
pIRtHmHot. laftamyin 10 Nilipofibengeng waCiddel 0883 of

Teo el S‘D‘hélfrﬁﬂﬁre%s Méﬁﬁeﬁﬁk%g?ﬁ%ﬂggi%ﬁfﬁi? e G dTs-

m-xture

of, b e was added
| @ﬁlﬁ%ﬂ@&hﬁw&mm @@ééhwm ther added and e mixture was allowed to stir

Lt @Tf@f‘ipﬁ&rﬂ- Ormenyibs whik #8¥thka Bﬁﬂ@{# H%%ﬂ"g( 01 ﬁ?ﬁlr ey Scpoled to

\@s hen added and the m xture was~a to's
€ Teactinp BiE wayenchedovittoratess Rasifiesd witlesmmonimghbydroxide

;rsefulubﬁ Jrﬂ@xﬂraﬁ%oﬂﬁ?%ﬂ?%ﬂﬁe@h chaﬁg % rﬁb?@é?itdr?ﬁu@afv(ers were

Eched W t basiftie anmoni um

HEGEr vageps gp Eh? reslngsqlid wes duted nomeulg# ialpoving h
E{MEXUH &ﬁﬁ!o@érﬁethgi{éewwc?n e ‘i’ésgﬁ{ﬂgtcplr&ﬁ%@{ﬁs lggr&ga]hzed from ethyl

t he resul soli

{
SHAREE YR ARB LS oL ot o rBlrmambrerivdhns-pheutisiid. .0
1&%11 e 2r a I °
9%‘%%1; T ot e BAULROHE 35 1 MR VI a8 152°C. b
[NZOII(& hl or o- phenyl sul fanyl ) - phenyl] (3,4,5,6-
tetrahydro-pyridin-2-yl)-am ne hydrochloride salt as a

BharbpleSol | Borndflatigh8- 152C. M5 MHH. 317. Exanpl e 5:
For mul ati ons 20 Phar maceuti cal preparations for

K . vari,ous re fornul at ed as shown
P Rk B8 i e Ry oot forBH stcAe P i the
tdopingiliibleas "Arsieeingrediche’ cF4Atos cOBRPOENA" QB Qsedin B BAbRE means

g%rﬁggggogtggegcggpoﬁ%ggmm Lpmposition for Oral

Composition for Oral Administration

| Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 179.5%
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. . '




I ngredient % w/wt. Active ingredient 20.0% leaGhRs$ 2007
' 79.5% Magnesium stearate 0.5% The i ngredl ents are
WORRENS5M4d di spensed i nto capsul es cont ai ni ngCatepzin4/ @05
ng each; one 25 capsul e woul d3&pproximte a total
dai | dsae. 9 J nuary 2007 WD 2005/ 005394
PRI g 3oy sgationmosition for Oral

Aﬂ{grémaitr atl on Tngredi ent % W | b3yt /wiACTT VE Thgredi ent

nesiumstearate 0 5% Crosscarnell gse sodium
po%e ipgge 76.5% PVP (pol yyP)¥pyrrolidine) 1.0%

Mggh@gﬁ@gﬁgﬁgﬂes are conbi negda 5%*anw atedus g d
Eolvent such as nmethanal . The ormulation is then

Hi-rossrasmellosssadimi nt o tabl ets | &6% ai ni ng about 20 ny

DLacessk! V€ conmpound) W th—am appg. !i ate tafui et
chine. 5 Conposition for Oral Adm_nistration

B‘&?éﬁﬂlﬁ@ﬁﬂmﬁ%ﬂe Active corrp)ll-ﬁ% 1.0 g Fumaric acid

opy| .paraben_ 0. anul at ed "sugar
0 {5 then, @”éﬂd@tld ?ﬁﬁm@znte galjets &metgumg@bpmﬂmg lof hdtive
@mipohnd) With é’p@%pﬁlﬂe&b%&a . Colorings 0.5 ny
Distilled water 'q.’s. Thelngredlents are
spenS| on for oral adm nistration.

Cﬁ‘ﬁefﬁreé@ﬂs%@ ébﬂdb‘ﬁ{éd%d éﬂ ted‘(’éﬁié&'soﬁ&it%ﬂ%‘as‘fnétﬁaxﬂal The

1. xed to fforrra

5 fom adounisteationg r edi ent % wt. /wt.  Active
|mglreaﬁhﬁ nt 0.2579 Amount
Active compound 10g
Fuﬁuic acid 05g
Sodium chloride 20g
Methyl paraben , 015g
Propyl paraben 0.05¢g
Granulated sugar 255¢
Sorbitol (70% solution) - | 1285¢g
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035ml
Coloringé | 0.5mg
Distilled water g.s.t0 100 ml

- The ingredients are mixed to form a suspension for oral admmlstratmn

Parenteral Formulation

Ingredient ' % wt./wt.

Active ingredient ' 0.25g

Sodium Chloride qs.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 2 0.2 micron membrane filter and packaged under sterile conditions.

Su_p;gosito;z Formulation




Sodi um Chloride gs to nmake isotonic Water forgjanuaryzoo»;

injection 100 mM The active ingredient is dissolved
wW008905398n of the water for injection. A suf fPCtI‘[EQﬂI{M/(m‘?:mS

quantity of sodium chloride is3ghen added with

stirring to nake the solution isotonic. The 10

ar\flr\r\l fllfo

>hign¢d1m |s made up to weight AP/dhtlte\lne remai nder of

hrr\llnh a0-2 nnr\rr\n

'Téﬁtbveé?%eqlflﬁtelr”gﬁa packaged mEQ/‘ sterile conditions.

CTl ED2NNA4al !'\('\7/1('\'—'\ 34—} nmr edi

:Bp]p&hyl‘eﬁg&chbImul atron 9 Januayys5#007 WD 2005/ 005394

nt— 9%\t I\At Act | \Le

ROV EaERETEO 0 pol vet hyl ene HPYEBI 1000 74. 5%

POhyBigrlica@rdylel 1o 0 add
i YRR

{ ther stdaed edth,@nESodfed into molds
nel t ed. tggegttlgawggﬂﬁ m xed on a steam bath, and poured

ng 2.5 g total weight. Topi cal

Formul ati on I ngredients grams Active conmpound 0. 2-2

oil 5 Petrolatum 10
Ahoan N n5 DRLIA

SﬁMGoﬁnulﬁhmen 60 2 M neral

JCIT U U

%E |e “s raben—6—15—FPr pr! paf&
{?ﬂ&?nd hydr oxy ani sol e) 0. p&*™ja

vy

ter g.s. 100 Al

od t.n ghnnf Rﬁf‘ \Ai'l-h cfirr
|[PAW A |

oActtvh@oMpgmﬁi ents, except watp@.2-2are conbi ned and

nao 5 A-suyfficient

q%? %lty of water at about 60QG ?s then added with

Vigeh@0s stirring to emulsify
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fthe ingredients; except water, are combined and heated to about 60°C with stirring.
5 Asufficient 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 carboxymethylceltulose,
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 Bxample6: 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
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rietly; rats"were weighed and randomly asmgne 1o 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.

Twenty-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).
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- Female Sprague-Dawley rats were anesthetized with urethane and instrumented for

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 salie.
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Wi l'e the present invention has been described oMahflary 2007

reference to the specific enbodi nents thereof, it
shoul d be understood by those skilled in the art that
various changes nay be madegand equival ents may be
substituted without departing fromthe true spirit and
giéﬁﬁﬁz of the invention. In addition, many

i cati ons nay be made to adapt a particular 30

~situation, material, conmposition of matter, process,

process step or steps, to the objective spirit and
‘1scop@ @mpdimdr @seoimia\Ept i on. Al I such nodifications

are intended to be within the scope of the clains

appended hereto. 9 January 2007 -38 CLAIMS: 1. A

compound of the formula (11); (m RS R~ N#b Re
wherein: Ais: -¥owy - n1§00r1; nis froml to

3; R2 is: hydroggn; Ikyl; a kOﬁy; hapoal kyl ; or

hal ogen; R4 is; 0pPOXY,; LFFyorgnet hyl ;

et hoxycar bonyl”, hydroxycarbonyl™ njtry;

nmet hanesul f anyl - am no; hydr oxynet hy

nmet hoxycar bonyl - net hyl oxy; e

nor phol i n- 4-yi - car bonyl - net hyl oxy; ¥

E?r hol i n- 4-yl - car bonyl ; norpholin-4-yl- nethyl;
WetHBky - acet oacet ani do; cycl ohexyl - net hyl oxy;
Aphenoxy et yd.-. car bonyl am no;

phenyl et hyl - car bonyl am no; am nocar bonyl; i sopropoxy-
mdaPpdiyl ; phenyl - car bonyl ; phenyl net hyl ani no- car bonyl ;
, > 1 fl uoroet hyl oxynet hyl ; phenoxy;

nﬁ?ﬁ?ﬁ%;@éﬁbonyl-nethyloxy; 2- (ethoxycarbonyl)-ethyl;
RZs: (hgtihapey cAk y1nalidr)y; BhIGRIRYI; or Ralb@he! | n- 4-y! -

gqnbon ony-gﬁéhyl; 4-phenyl pi perazi n-1-yl -nmethyl; or
Rd*?-ﬁ%’t?ﬁ%/ﬂ%ﬁ wueraphYlosihapicathonyh hpdmsysasbomnyyidvieen:

kT S
and Rdrpbatih-4ylderengemethylixs; dydtotent-grcatonyl; moepholin-4-yl-
brodiape HheReateeSSashad Eslahtraseindf Fheoambr: n
m | Scatbonylamino; phenylethyl-carbonylamino; aminocarbonyl; isopropoxy-
carbonyl; phenyl-carbonyl; phenylmethylamino-carbonyl; 2,2,2-
trifluoroethyloxymethyl; phenoxy; hydroxycarbonyl-methyloxy; 2-
~ (ethoxycarbonyl)-ethyl; 2—(e&10xycarbonyl)—eﬂ1enyl; morpholin-4-yl-
- carbonyloxy-methyl; 4-phenylpiperazin-1-yl-methyl; or
dimethylaminocarbonyloxymethyl; and
RSis: hydrogen; alkyl; alkoxy; |
halo; or haloalkyl; or Rtand R? together form an alkylene dioxy group; and
R, R, Reand Rd each independently is hydrogen or alkyl; or pharmaceutically

acceptable salts, solvates or prodrugs thereof.
2, The compound of claim 1, wherein m is 0.
-3 The compound of claim 2, wherein R¢, R, Reand Réare hydrogen.

4. . The compound of claim 3, wherein n is 1.




3. The conpound of claim2, wherein Ra, Rb, R 9apgLRd2007
are hydrogen. 4. The corrpound of claim3, wherein n

is 1. 9 January 2007 -39 5. The conpound of claim 4,
wherein Ais -5-. 6. The comppund of claim4, wherein
said conmpound is selected from

(4,5-Di hydro-| Himdazol -2-yl)-[4-(4-isopropoxy-phenyl
Ssul f dhy compherd of| claimi4aevcherein A is —S—.
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41{&/ {2'15 EE-)Ah Oﬁ%rr?magmbﬂy%mmoa-ahmyl@ﬂfphﬂmba@mqﬁmhyl sul f

2 Y U RE B T eamy sl  an

|4}[4ﬂh,6@h}dlﬁﬂf[—hﬁﬁﬂhzol—2- lamino)-phenylsulfanyl]-phenyl}-
{4-[4-(4,5-D hydro-| Him dazol - 2-yl am no) - phenyl sul fan
mﬁﬁ@%ﬁ% %cetic acid nethyl ester;

my
{42r4{y @: f[ﬂh&&roﬁ}%ﬂi&ﬁ&& dhygaﬁg.cﬂ %%hy@ﬁ;lﬁgﬂ rgh%hyﬂ DRl T

henox 1- nor
{4{-[4-({LE-QIhy@mE]Hﬁ-gmrdawla—ylanniaz)qiheﬁylyiﬂﬁanyﬂqgheph@r}sak&w dcih
%] B%eenyl} nmor phol i n-4-yl - met hanone;
rx% yé. ’hydro 1H i m dazol - 2-yl)-[4- (4- nor phol i n-4-yl et
2w f+@ ISGIDJH}'&#H—‘IHﬂ%ﬁdaz@t@?Mkﬂmo)aﬁﬂe@@lsulfanyl]-phenoxy}-l -morpholin-

N-{ 4-[ 4- (4, 5- Di hydr o-|
4Lpl-pthpaenes| - 2- yl ani no) - phenyl sul f anyl | - phenyl } - mal onani

AR, I';??%‘%"éﬁ'y‘? SRR e grel orphetiss v+
methafend;) - ani ne;

B R A A AR
athbrfed- [ 4- (4, 5- Di hydro-| Hi m dazol - 2-yl am no) - phenyl sul f

anyi] henyl } phenyl - propi onam de; 4-[ 4- (4,
ngdlyﬂ*b-ﬂH—ldad@ol-}y}arannhphergﬂmﬂiyhﬂmphmm—inamwm

a"?%%“("ft% Di hydro- 1Hi mi dazol - 2-yl am no) - phenyl sul f any
[41( Tohokyl nathekylRBYRANANYPEAh®IVI]-(4,5-dihydro-1H-imidazol-2-yl)-

4- (j.f*yg Di hyg:o I ﬂ- a&%l %’]y(l am no) phenyl sul fa%)
a‘?‘F‘F phenyl } - phenyl - et hanone 9 January 2007

N-{4-{4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenylsulfanyl]-phenyl}-2-phenoxy-
acetamide;

: N—{4—[4—(4,5—Dihydro—1H—izrﬁdazol~2—y1anﬁno)-phenylsulfanyl]-phenyl}-S—phenyl—
propionamide;
4«[4—(4,’5-Dihydro—1H—imidazol—2—y1amjno)—phehylsulfanyl]—benzamide;

- 4-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenylsulfanyl]-benzoic acid isopropyl
ester;

{4-[4-(4, 5—D1hydro-1H—11mdazol 2—y1ammo)-phenylsulfanyl]-phenyl}-phenyl—

methanone,




40 9 January 2007
N- Benzyl - 4-[ 4- (4, 5-di hydro-| Hi m dazol - 2- yl am no) - phen

yl sul fanyl]-N et hyl - benzam de;

(4,5-D hydro-1Him dazol - 2-yjg.- [ 4- (4- et hoxymet hyl - phen

yl sul fanyl)-phenyl]-amne; (4,5-D hydro-1

H-im dazol - 2-yl ) - [ 4- (4- phenoxy- phenoxy) - phenyl | - am ne;
N-Bepayl- {446t Prthydrol HHnlidgazeh2 glangng) phanybylfphd hi wethi kn

bg}lj{a}gF%noxy} -acetic acid;
-{4-14-(4,5-D hydro-| Him dazol - 2-yl am no) - phenyl sul f
(Boylihydrbailin)id pradahydpje(4athaty rethyi-phasilafifanyl)-phenyl]-amine;
é% - 3- 4-1 4- a 5- lgl gi/@;o-l H I mi dazol - 2- yl am nq) - phenyl
( 1@@@?] hpwi! §A9-23dr A Fhgpeny-Phevayy)-Rhenghhamine;
o 8rA11e -3 G1adGhé). . —acetic acid;
e hy%?g%ﬂ? 7Sy phon P A oy henoxyl-acetic acid;
3fdh (A 5 Ditydrg I H=ibddaapl-2éangine)-phenylsulfanyl]-phenyl}-propionic acid
eﬁ_ﬁld?gtg, hydro-| H i m dazol - 2-yl ) -{4-[ 4- (4- phenyl - pi peraz
I'A-TI"-yhnet hyl ) - phenyl sul fanyl ] - phenyl }-am ne; and
(E}Et[iyd, 5-Cilai6V1E-aaiddzol-2-ylamino)-phenylsulfanyl]-phenyl}-acrylic acid
éﬂy{ 4- (4, 5-di hydro-1 H i m dazol - 2- yl anm no) - phenyl sul f any
€ -e%%hzyl ester. 7. A pharnaceutical conposition

en: phar a f
l\/lfiie?gis?{lh:%'-tlﬂ&r@o%ﬁ@é&&%L[E-'(f,ﬁ‘—_dm&iﬁé—flﬁ% Y€1 38R Rinop at

one conpound of claim’l i n adm Xtur at
phengdsulfeng]-berkvyt etereut i cal | y acceptabl e carrier.

- (4,5-Dihydro-1H-imidazol-2-yl)-{4-[4-(4-phenyl-piperazin-1-ylmethyl)-
phenylsulfanyl]-phenyl}-amine; and
- Dimethyl-carbamic acid 4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)-phenylsulfanyl]-

benzyl ester.
7. A pharmaceutical composition comprising a therapeutically effective

amount of at least one compound of claim 1 in admixture with at least one

pharmaceutically acceptable carrier.




