;ede-""#t''\ -6V-T-- - 1 SUBSTI TUTED 2- PHENYLAM NO M DAZOLI NE PHENYL
KETONE DERI VATI VES AS | P ANTAGONI STS This invention relates to conpoun f@
conpri si ngyg soggneral formula RR R ~ AN Rl is an optigmPgkpi/12776
substituted aryl; 5 wherein RL is optionally substituted by one, two) or

t hree substituents independently selected from (Cl-6)-al kyl) al koxy, aryl,

aryl oxy) aral kyl oxy, hal ogen) hal ogenal kyl) hydroxy, hydroxyal kyl, nitro)

cycl oal kyl, am no) al kyl am no) di al kyl am no, nethyl enedi oxy, ethyl enedi oxy,

or optionally substituted heterocycl y]1 ;- 10 R2 is hydrogen, (C,_6)-alkyl) or

hal ogen; Ais -C(O-(CHZ)"- or -C(O-CH -0O; and the subscript nis an

integer from2 to 6 inclusive; or individual isonmers) racem c or

‘QSPVQ?EE% Pl 3 oty TR B0 B BRARY K ARl B o

rmula | "are prostagl andin 12 (IP) receptor antagonists. Prostagl andi ns or
~prostan0| ds (PG s) are a group of bioactive conpounds derived from nenbrane
phosphol i p| rmed from 20-carbon essential fatty acids -2
cont ai ni ng mﬂ\\\mm“ “)Or five doubl e bonds, and a cycl opentane ring. They
fall into sever in classes designated by the letters D E) F, G H) or
I, and are dlstanU|shed by substitutions to the cycl opentane ring. The

mai n cl asses e further ed bscrip 3) which reflect
their fatty agIlrlﬁs 'ﬁ'ygglﬂ“sr(?f“g qe]’ﬁ?fgpo‘ﬁ@/ Hﬁ’?sﬁ‘gdéﬁ’éq“@rﬁ%;ﬁ?{é‘“ﬁructure 5 and
the subscript 2 indicates that it is relafmed to arachidonic acid. Pd 2

(al so known as prostacyclin) ams—gn—ptaKel et g—and bl ood vessels to inhibit
aggregation and to cause vasodil ati on |(s/!m ght to be inportant for
vascul ar honeostasis. It has been sugges N P32 may contribute to the
ant i t hr onbtsgwest c propertles of the intact vascul ar wall. PG 2 is also

t hought to be a si ol ogi cal nodul ator 10 of vascul ar tone that functions
to oppﬂmﬂmm‘mmﬁm& %ns of vasoconstrictor@ The inportance of these vascul ar
action ed by the participation of PA2 in the hypotension
associ ated wi th septic shock. Al though prostaglandins do not appear to have
direct ef MBEf¥on vascul ar pernmeability, PA 2 markedly enhances edena
formati on and Ieukocyte infiltration by pronoting blood flowin the

i nfl amed regi oR' iTheopfiantly sititingedatyhr

5 wherein R' is optionally substituted by one, two, or three substituents
independently selected from (C,.¢)-alkyl, alkoxy, aryl, aryloxy, aralkyloxy,
halogen, halogenalkyl, hydroxy, hydroxyalkyl, nitro, cycloalkyl, amino,
alkylamino, dialkylamino, methylenedioxy, ethylenedioxy, or optionally
substituted heterocyclyl;

10 R? is hydrogen, (C,.¢)-alkyl, or halogen;
A is -C(0O)-(CH3)p- or -C(0O)-CH;-O-; and
the subscript n is an integer from 2 to 6 inclusive;

or individual isomers, racemic or non-racemic mixtures of isomers, or pharmaceutically

acceptable salts or solvates thereof.
15 It has been surprisingly found that compounds of formula I are prostaglandin I, (IP)
receptor antagonists.

Prostaglandins or prostanoids (PG’s) are a group of bioactive compounds derived

from membrane phospholipids and are formed from 20-carbon essential fatty acids



~ s antagonists may relieve hypotension related to septic shock, may reduce
edema formation, and may prevent conditions associated with excessive

bl eedi ng swsép/M353 but not limted to, henophilia and henorpdggpbgigz7¢Sever al
in vivo anal gesia studies in rodents suggest that PG 2 plays a major role
in the induction of hyperal gesia. Likew se, in vitro studies provide
substanti al evidence to suggest 20 that "Pd 2-preferring” (IP) receptors
act as inportant nodul ators of sensory-euron function (K. sensory neurons
are coupled to activation of both adenylyl cyclase and phospholipase C, and

hence, CAMAnGiRRRHER] fodf,Wrdive thH@SGnd’annd)E @}cﬁiﬁ%nk‘a‘n@@ﬁ@ ﬂ.eytfhwﬁﬁo &eRPt Or S

can exert riul,effec ctivity

.neurotran mﬁ%ﬁsesr%qs'@%téé%ﬁa?edéﬁfé gng Clbr}grﬁrﬁ’ead‘td atr‘f)a’é“f‘%”r'a]eﬁqyeceptors in
i nf | ammat sub;snpmoms tmﬂuehgﬂﬁpﬁﬁar&hh@ mhdnfarromsrsa@eﬂﬁusheudmlﬁﬁwdéu by aubsgets C

m ce | ack r (T a 7 388. 678-682).
*In additi (Ilj’rr;igtoggb thh rgﬁigtpt% lrrfagttyoafa re&% geS| P%E;héf %18?9@1 ’Hg Sté?‘émf(hovm to
be genér ati@tltﬂeduhﬁcrlytBmdldraeGSbh@tddi@rrelatnd tce&pdnéemt@adhym ol ogic stinuli such
as stretch of the detrusor snmooth nuscle, injuries of the vesical mucosa,
and nerve sti Ralzdplselngn pxproasaxdiadagts e pletaigtoanshbloat vewsels mishibios, 45(3))

Z53- 308) . 1fHRgtibf ahf€o E@nls@oassamioagémmbdgﬁ{ t%ao%q%ﬁomm fh9adeummn bl adder.
There are, su eStlgtH?@é hat rostag i ns i nk betvveen det rusor

muscl e st PETERTIo eqq suggestedhattiGly may C%’Pﬂﬂi 5?&?’\;9? prffthpgmbegenise
afferents pmpehieaddefe iflast vB&ilawalll PGnasalkxemughapdﬁaqﬂyhatog&ambagh@mdi ns

b I t h I f. bl add di d . .ITh f
o agolt sbCvafilarBt ey BECIRR Y nBodbe frishs 3L ioe sty The BRPUBRRLAT | o
the treat test vasfulautionois dirphasized by the artidipatgroof BGE imthe }F?plotmeaphor s are
al so expegied,d.q wflﬂh’lg%ﬁc okt | 'Al?ﬁo‘ugh é?o%&[gfaﬂh%ﬂo%‘t Sﬁﬁéa‘??o rdi’r'e@t drfelee
production In respons respiratory
condi ti ongn yaﬁénlaaserasqahw Pﬂdun@rl@abn enhmcsﬁ eeamafermation padylepkocyte

prost agl apiisicH s §ofidting BEIH RBinl the qﬁﬁﬁ{eubegioh nr&r@efedrmc%;%f )
G llmn's, The .Phar maﬁol ogi cal Basu; Ther ape Li(tl cs) nint tion, MG aw
fls ek, pravies

H L) NewAVaBoaists 9 reliske Rtnatensian fslaisddo spEics Do
| i t er at ur end ap pruvest doﬁHEttdhd a$sociaedpathitsessie bleedingbudhasksbutaot lifvited to,

descri bed U.%E?.B.Pat No, . & 184,242 (Bley et al.) refers to certain
2- (substi u H% %ﬁggﬂgdazollne derivatives. U S. Patent Nos.

5,364, 944 andg t d
benzoyl benggnee-ﬁl ?‘%ﬁh %30 arfafg% bigs {él]dgets m’LPOd%}'tS Suéﬁ%gt%at ‘%I&ﬁ‘a;’s Ie‘?li”\%/g Oﬁ%/llgtstH%/\E ch
are discl usi@@llcasofrbamrrnlgesxq b&xygenagzémusmdnesptm%ﬁ sup$tertish evidpraasdo Agggest

i nhi bi 40T Yhat amdlzllﬁgdsmrrgﬂqrxﬁ) rawp@&@a&t%g .rﬁ{;&ﬂtwtwodmbpsmfaé&owu%n as
anti-infl m"ratoﬁlg antial |l er CtO;Ot%f[IVG Pat ent No.

d
5,326, 778NCHPRERSENSQrY yewreflg?rg cpRPIERq sethasaaihotaden e @i | vat | ves
whi ch ar ephlbsphbliysse Casn dingicetcadsP-depdnderCigoteirt kmaiea@ﬂrprstesn Lihades@fthdse f or
treating h rtension, e , nal . fail ur eni R Ost.ati hypertrophy)
di abetic n%gtﬁ%s YAt ﬁxert Ho‘g 1 ie(f:flé ér%%?n 5 Chtaﬂ(/’e aﬁllbviﬁ'eaigge HENTEE %1%55'}/ it
congest i veeléaeerEwldEacrd era@)roglllmmﬂordt’heqepms mrioflaramasary phim, haabman ety of
obesi ty-r r Q}}% -+ 4, 889, 8b8
and 4 2)568881%%%1%? Huan gl?es?l%dé?sgq 5 I'S- eﬁlcagi;cg Em Irtnlﬂg'nllcl)ak ‘?@erpi? @Ja@?%dgggreéél"
descri bedNagre 1999 3% 638682 d phosphol i pase C i nhibitors and platelet 20
activating factoy,.receptor an i ch possess anti-infla tory,
anti - ast hvat | (7 adgifieriatteing e l@ﬁg %ﬁ%@r Plgead PaAtiagandingaie kpewalre e usef ul
for treat gmrmd)l@aﬂhyl ifilthe blhddee tin aRponseltSphysitleyit stivaali sech3B6ireitk ot

4. 374, 143 d_ Kuj S er._t.o.certain i m dazol i di nes
whi ch ar edéhrussg %mocgl?l mu%:le[,) mdlux%les o?];he vgslcal Jiycosa, an an nex/e s{n xrnu?t B beans, brown

‘rust op \Aﬂéaftn@rs@nrd’haﬂmmz@éReadvs 19Qfer45a)n252-i(§5aﬂé$izn&mem@@
phenyli m poLi, ag%qlelegéeﬁqrcgﬁme%éﬁelﬁa@d'e? ’ﬂ'le?@ix@% %geLt dd-tRat g7 S[P %an“%

4,287,201 (A son . bei ng usef ul &o{@gﬂ e_on
pr oduct i oy e MH& tf?ut‘l"?eé‘tietruﬁ?ft‘@l*?clf-’pﬁt“ie@ FE@ ““ﬁfi degnfilling aad ﬁ?té’aﬂ%‘hs
and in pregogibegaféieras by Blaaualdlsm{ston Hlﬁ&ﬁ@@ﬁ]&o 6dedithg g@bﬁ@%haimm be

2-aryl am no azo riv esc e ent

3,931, 216‘“("?"2 %ﬂ]’g’l rP)“h"BﬁYSE‘?qgw Hiadee iB%‘%leE*a{rl’%rﬁ%r% AnfEgShist 98 305 50

(assi gﬁedptootaaapdmrIPlrmeptmameamaéctﬂe@éamtﬁﬂ imghetrsathent of suhponditidaz ol i di ne
conpounds whi ch are disclosed as inhibiting growh of side shoots tobacco
or tomato plants, or inhibiting | awn growh, or dwarf ornanental plants.
Eur opean Publ i shed Patent Application No. 0 017 484 (assigned to Fujisawa
Pharmaceutical) refers to certain 2i mdazoline derivatives which are

di scl osed as being useful for the treatnent of 35 hypertensive,

i nflammatory and gastrointestinal disorder and relief frompain of various



-4 origins. Certain

1-[4- (4, 5-di hydro-1Hi m dazol - 2-yl ) am nophenyl ] - 3-substit uted

phenyl ) 2- wo@eegssl- one derivatives are disclosed as anti pagdg/peAnkeg agents
by Srivastava, V.K. et al.) Pharmazie 198b, 41) 598-599. Bley et al.,

Trends i n Pharmacol ogi cal Sciences 1998, 19 (4), 141-147 refers to the role
5 of IP prostanoid receptors in inflammatory pain. Smth et al., British
Journal of Pharmacol ogy 1998, 124(3), 513-523 refers to the
characterization of prostanoid receptorevoked responses in rat sensory

neurons. Alt emmhgpaisfs of €P eepptotsaraaldo expecrRun@find ¥ ultlﬁa/nartsgnﬂafbgrghn@ legcki ng
rostacyclin re .S r.e
Cooasy. oteds PER Rodulsion' RPRPO st hpatiBeiopirBektn DR dissy 9{%{#%‘3

253- 308 r efidras altbntao t he phar nmacol ogy of |ower urinary tract snooth nuscles
and penile erectile tissues. The classification of prostanoid receptors:
wroperties, diAdditionatinfmatian selating torprosiglprdint anddheir resepiorois desnitied e r

subt ypes 'C%o&‘r%&&&l bathah, ﬁ?émaﬁﬂog%wfﬂ%ﬂ"ﬁ&f? &?k&ﬂintﬁ@a&@w Mi28fw-46(2) ,
205- 229. lrl;ﬁ?ﬂ’ ¥ atlons pat ent s nd patent Ications cited herein)

whet her sdf 1206, @aat,e@2@§@g\esr§@}ég9 |ncorporat ed by reference inits

entirety. Qbjects of the resent I nv re substltu nyl ket one
derivatives of 61&{81{1%‘?""53 TRIpEE ?On%i%o“&:a ??%{ﬁ‘f%?ﬂnﬁ’qué‘ EPEﬁer’FE"égﬁ%ﬁ'\Ja Fare
ant agoni susscribadi LlaSsRamemtIx&ﬂ@B@,fZMdﬁe;t ¢t@h) ref@nposttalroh$substitudedii ng t hem

el s e IR AP RN S ARt 17 REHERR A GRS s Ys R RIROUNDS,

(1) wher eiah) Rferitg certrimpabistnued lyeragjdbcnnem eb,liphc:;Ml- andh @roxazol@alkasoioptidonal | y

SUDS !¢ UL i PAivA\Gnich R i Qosk S B {eﬁnﬁﬁubﬂﬂﬁnﬁ%ﬁsﬁfﬁ sy poe! ect ed

froml ower gen, ogenal kyl ,
hydr oxy, lé%yamd;lﬁukqﬁilerre@ntetg?elsz@eﬂtww wfaﬁh FFG us kgﬂa@ﬁtrw(ﬂammaéww&m no,

net Eyldenedné}kg&, arﬂtdwd;ﬁaﬁelmwem@ru Sppitentatd. 6,336 b8! Whﬁd;t bleytr%feescmc‘cwhm
i's hydro

r al h
eqe CI-lZOS‘FBSé‘ B‘éefym‘g)s'ﬁflﬁﬁs ‘ﬁ"agargﬁlﬁcweégaéran&o&ﬂ 5 csp'ic’ﬁemg?%ts or
i ndi vi dualuséfeldoetrejtingdiypetitensizn, ademd, aarahfaiurs, bérige prostatichgpatiophpr

]E’B‘r"‘[ L’gfe“tdfa%@i Xe{p%?%ﬁ ﬁgéageﬁé‘leﬁﬁmg& ng%i’t{%ﬁr%%% M’?Jas °$r conéléi'lkxg RLJ}YEH eT ol y

ef f ect i ve ghweema, a@feratcler@m lrajeea &mqmoghd)e@ity mlwtcdndlaoﬂd)ersoand ﬁwusﬁxm@ﬁrs
| SOmers, [RELHIpG AL NBQDL 489%88kLfid 'Z‘s%? SEEEH (%b SOPEA Bis- 1Hﬁd%ﬁf15@ﬁr%t ically

accept able sal'ts or solvafes thereo ih a xture wit east one

sui tabl e danyatwes are dessribedasdinoxyecantsaaidpbaspholipaseShinhibitassend plptelet-
cConposid i easvaﬁhﬁfa%wrtra&r;&)rfaafagaﬂlmbmm}f@sk@naﬂtpuﬁlawﬁmsﬁ anf- BRI, Fhd
at

glnts Zgiﬁu 2%%%1 eallgrgxc prloger lesI and aarEz ggleXnal{yeu%}etﬁF £ tr U\éMatEng r%r)}ocardlaﬁn?aectlons

U.S. Patent Nos. 4,396,617 and 4,374,143 (Dolman and Kuipers) refer to certain 2-
arylimino-imidazolidines which are disclosed as being fungicides active against rust of
beans, brown rust of wheat and mildew on cereals. Certain 2-(substituted

25 phenylimino)imidazolidine derivatives are disclosed in U.S. Patent No. 4,287,201 (Olson et
al.) as being useful in delaying the onset of egg production in young pullets, interrupting

egg production in mature hens, and in producing an artificial molt.

A process for the preparation of 2-arylamino-2-imidazoline derivatives is described in
U.S. Patent No. 3,931,216 (Franzmair). British Patent Application No. GB 2 038 305
30 (assigned to Duphar International Research) refers to certain imidazolidine compounds
which are disclosed as inhibiting growth of side shoots tobacco or tomato plants, or
inhibiting lawn growth, or dwarf ornamental plants. European Published Patent
Application No. 0 017 484 (assigned to Fujisawa Pharmaceutical) refers to certain 2-
imidazoline derivatives which are disclosed as being useful for the treatment of

35  hypertensive, inflammatory and gastrointestinal disorder and relief from pain of various



This invention further relates to the use of a conmpound of Formula I, or

i ndi vidual isonmers, racem c or non-racem c m xtures of isoners, or

phar maceuiwea/loysccept abl e salts or sol vates thereof for pdgEpgigatment or
prevention of a disease state that is alleviated by treatment with an IP
receptor antagonist. In a preferred enbodi nent, the subject in need of ~5
such treatnent has a di sease state associated with pain) such as

i nflanmat ory pain, neuropathic pain, carfer pain, acute pain, chronic pain,
surgical pain, dental pain, premenstrual pain) visceral pain, pain due to
burns, ni @rigindeC&taif 143t @[5-BEPGICITEImidesl 2y Dh@tophesil]-bIsabitRbicd pheh i €s,
pain aSSO(iI at ed th functij onal bawel di sorders such as Hé{ltabl e wel
.syndr ome, 2HRFBRF" GO0F ErRtivesAth Aisdlored s sRUPATEIRSONIARAGENTS By SIHapAYA, V2K, €f

pr ef er r ed abntimdinneal986, Ae, ¥8H9ect i n need of such treatnment has a di sease
state associa ] i nf . ti . h as terdaly, f i.nf,ections,
viral infecti tggeg',ewfl%’%ﬁ'g{sﬁ?%fﬂgg@%’gaﬁ? "zﬁﬁs’rrla |§’01‘r%1)|,’(4gv1é1} 11323&“&@‘%&8!6

nut ri t i onaf IRipfos@neidaiecepsqrs pr mdlamnatorygrins Snjitet ul. \Britisg Jpanal.of| n anot her
preferred I t | £€53 ] T Lhsease
state assg??ﬁ?%[&%“%ghg%% égyélff’%%te@eé?éﬁ,’ggégf’??g? g?#lgﬁ?ﬁgggtﬁpgﬁﬁgerﬁgﬁt | et
obst r uct i ¥ekedrespapges a’ rat senspry nesnens: Altergd paia Reresatien ardpilemmatony equency

of m ct ur iréspOfse iHmiiCe laBIGAR btI3RIF@In retepstS isi repeHdd ByEMGPata b A NRFure 1997,

hyperreac [ r pst at ertroph BP t]L,i det rusor
hyperr ef | é§$’§é6¥13}»:%2§ﬁ§9f‘?%§ﬁé’ﬁc ;E':?J@‘('ﬁf"f" ,g’%{'é%%dag%gﬁ@’,isé\'/@safﬁéfs\/e

bl adderg petheiphahypaisgrufildweriuriparyurge sibothnhusvbnaad penikt dredtile ssues. The
prostatitig,.: V] i .-pr . A A CYStiti i di atic
bl adder hyeyRakEh B B nSERRR S OBAHRL A Bioniahsbiline OF proHaBBR ¢
in need ofrecsptons andethieirsnbtybesss desdiilsaskhyCdemnr et sRiwirmpedogivnt ReviensIi9at or y
di sease st4@((2€;52(j‘5[ al lergies or asthma. In another preferred enbodi nent,
t he subj ect !’n need of such treatnment has a disease state associated wth
edenma formati Qm pUblieMRM: GRS a@ patehBdppt ARAS @fted heremSwhbther Ju?)v’c%ﬁihﬁﬂ,_
further rel at eg to agﬁcg}ocess I?or %re%ar mg a conmpound of formula I, which
procesy cAHFRFR berepyitcornpgated By FsfETGRCE IBASFBIIF-a R A R2 (I1) O/ NH2 5

wherein Al is (CH)n: or - Q- ,. and . and are defined in claim
" th  comuOR b Bexnrimieatiof i ebiedAbPar KBl e Rr b LA kepra
provi de a foongdsliadpoktagiondinlla([RRréeeptopartaganidts, hindagsociated pharm#enti@® and A
are defin i : vt b i I o
Forml a | conpostonfetlhby (88, mbh wES b EFpetRAKAIL P BroBiE IR thng 1 e
the fol | owhehconeparndssed in this application, including the specification
and cl ains, haye the definitions given below. |t rruslt# be noted that, as
used i # t he sp@&iipyensiongalates e samapoids cepearisngFaEmulade singular forms "a, "
"an" and "the" include 15 plural referentgzunl ess the context clearly
dictates otherwi se. "Acyl" (or gpalkanoyy{neang-the radical -C(O -Ra,
wherein Ra is | ower al kyl as defined @ n. Hkxaflples of aryl radicals
i nclude) but are not limted to, forny aqet’ Yy~ propionyl) butyryl, and
the like. "Akyl" means the nonoval ent |inagar or branched saturated
hydr ocar bon radical, 20 consisting solely of carbon and hydrogen atons,
having fromone to twel ve carbon atons icl usive) unl ess otherw se
i ndi cated. Exanples of alkyl radicals include, but are not limted to)
nmet hyl ) eﬁ‘ﬁ‘)‘ﬂﬁ)‘“propyl , isopropyl, isobutyl, sec-butyl, tent-butyl, pentyl)
n-hexyl, octyR) igiadgsionallpsitbstitueed dridg.
wherein R! is optionally substituted by one, two, or three substituents
25 independently selected from lower alkyl, alkoxy, aryl, aryloxy, aralkyloxy,
halogen, halogenalkyl, hydroxy, hydroxyalkyl, nitro, cycloalkyl, amino,
alkylamino, dialkylamino, methylenedioxy, ethylenedioxy, or optionally

substituted heterocyclyl;

R? is hydrogen, lower alkyl, or halogen;



"Lower alkyl"™ or "(d-6)-alkyl” neans the nonoval ent |inear or branched
saturated 25 hydrocarbon radical, consisting solely of carbon and hydrogen
at ons) hawigey/fosgam one to si x carbon atons inclusive, uydEeE®IAEHErW Se
i ndi cated. Exanples of |ower alkyl radicals include, but are not limted
to, nethyl, ethyl, propyl, isopropyl, sec-butyl, tert-butyl, nbutyl,
n-pentyl, n-hexyl, and the |ike. "Al koxy" neans the radical -O Rb, wherein
Rb is a |lower alkyl radical as defined-9-erein. Exanples of al koxy

radi cal s incI ude, but are not limted to, nethoxy, ethoxy, isopropoxy) and
the like. "A Kqxyg@)b@wy)),- sreers)¢hpsagdcal -C(O-OR wherein R is a

| oner al kyl radical as elined herein. Exanpl es of al koxycarbonyl radicals
-include, but gfegubtipt hid drckitdger fro@tNtasiaduliony! , et hoxycarbonyl,

i sopropoxycarbonyl, and the like. to "Al kylanm no" neans the radi cal - NHRd,
wher ei n Rdr |rsh\addurbwemead kademi@aahi roml- raaamitahixneds ofis@ners, dophaphaeutially

«al kyl am ngcceggbfé%msArrl?ivgggtl{e%gf are not limted to, net hyI am no,

et hyl am no e 1ike. "Al kylam nocarbonyl" neans the

radi cals O f d herein.
Exanpl es CC,]S ;FEH avrﬁwﬂgf(i:g#r@#r?%lh gl Y\@Efﬁ%ﬂ&é’ﬁﬁ%ﬁ%s @amgﬁ“ @f imted to,
net hyl ani H@é@ﬁsb ealy effestivg ameunbekat isstyane commpenagf Epinmda hrasdngividuahd t he

like. "Al lgyhes, memtc orrfﬁﬁlnﬁac&hﬁ rﬁaﬁh@@éﬁscﬁqmm %ﬁﬁadau&allyac&p{agmanal kyl
radi cal as 0(jfl neg ein ng, Pf al ky L{){l %/ ad s I ncl ude, but
are not | Phiddesitgere irh%ﬂf’é’é‘ﬂir? h‘@at éitﬁ’é’ﬁé‘é‘&} offyfier- Eﬂ &4l fonyl) and
t he |i ke. emBodifvenk, ki phdl‘ﬁﬁtlﬁ&xttchle:olhqmsﬁﬁ)hs axlas;BhaM/aefraldmlﬁgtratsorﬁm aadulsjelct

radi Call aﬁa npéggggﬁsp et%?e tE;‘itlls amje 1 Ceéllbsy treat V\% ﬁ’erl) aégclepctgl{ arr%ggﬁcrlxﬁ'\feldn?g

her ei n. FACT

benzyl, pheny oy I lyoxy: t he

r adi cal -OR #ﬁ%hh%\}eglnﬁn&ﬂ I's rgéltggbréatpﬁgpéj B:%n&aqdﬁ%d Oéﬁ?l neé Ihagrlgflﬂ}a&%garrpl es

of ar al kyisemgrss sagemid er rionctagenic migtures @f ispaners,iariphatmacghti¢sly 2gdepsaple salss

phenyl et hy} QivatesaRétebfr tHekifeatmétidr préRA:SH Binaedﬁ&@@y@de% iSAIRVAEd Dy
carbocyclic radica L gpm sting of one i ndi C{;‘P or, ong, or @f ‘Iused

rings in WRITEHDAMIhARJE reqsRtor PRIGEPUS G HBte f‘er ent {hisisebectdn need o

opti onal | wchumtmémt}adamsme@ua& dRociipdewihl pain| atuthrat mflafdenendsnd, y sel ected

from | owerearloll%%ic L koxy, %dr% a/m apo, .t hi. Iq’asl l%ygf] hal ggﬁgl] hal ogenal kyl ,

hydr oxyal R il WS Al RERyER chrdgjie pan, surgicdl pain, dentatpainyy | 2 i o,

am nocar bpreyriensuaarlun@nyNamraiq)axrapamoiwltb bnmds, nngrhmormylclanﬁenbeadaéteh,yl enedi oxy,

et hyl enedj rw se

S dlcat o dh&@lgm@ P{r?&%hfﬂ?.lr cfx ﬁa}&?s&fsb& Eﬁﬁmﬂ%ﬁ&%ﬁ%@%@d FHQJ&?%uQﬂ he

phenyl , naﬁmbﬂg/boweb FWWF: hyperalgssia, or samplergegipral syndromes.dn angfhgr oxy” nmeans

tEQe rfudl Cﬁ#efeer:%mbd@'hﬂgﬁﬂ ﬂ1e|:syubfe§t|lﬁ'ﬂleé’dUﬁsuE@%%iﬂﬁap@(?lkégefstm%%’oﬂated |
amples o oxy..radi i ncl ude are no mted to n an
the T ko, wutsjulsiinkts Shatabarbel Bisebintento Sarin b biPars ey he Bpdeh cal
consi sti ngaﬂaﬁlme)nooverw:;e, old ags hutshioahl dhﬁmebateap[bnosmai loy cenjbsdtivitist peaiin.wi t h

Cover al Kyl ok ARGy S HAPGRARIPIA AOIELRCA S ROt s FHEORr 1

nitro, al nemwbmdwnh BrinaTy trag dawaamatm sudn ad hxlydicénmondet Qbmrndm pongty,
car boryl ajfBReinéHE, G@&ﬁ’deﬁ%ﬁ%‘der ?L&Br”l%leiﬂ?n@foﬁ%’t@ﬁu&{ 'ufrééiﬁé&{lﬁxfem’é stréifl ess

ot herw se._ i ndi cat ed. les o radi cal s |nc ude, but are not
i mited twcoe%%f)rbémer ﬂgﬁaeawetw enmrﬁwerybmaﬁ?w (BRYD) Biostatifip:

cycl opent détrusoy & &lﬂbxih,, urdiagy &Ekﬁxe'h@y Inloktema, wdid )alrg&ﬁtﬂ@veraamsalatdaler,r adi cal
- NRkR1 wher,ei n are. eac icals as

dor | neg EHEE Rybes iy GeC iRy rLe redr e BT Sy tef . ot
limted tprostitodyniay cwstitiner idieplmatic bitddgt bypemsensitivigy. by basthergprefeatetly |

‘propylgm Qﬂboﬁ%n‘,qge édﬂf&t in need of such treatment has a disease state associated with
respiratory disease states from allergies or asthma. In another preferred embodiment, the
subject in need of such treatment has a disease state associated with edema formation or

hypotensive vascular diseases.
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"Di al kyl am nocar bonyl " nmeans the radical -C(G-NRR wherein R"' and R' are
each independently a | ower al kyl radical as defined herein. Exanples of

di al kyl amwersbsanyl radicals include, but are not |imtedpdOEPII/12776

di met hyl am no- car bonyl, di ethyl arni nocarbonyl, nethyl propyl am nocarbonyl,
and the |ike. "Ethyl enedi oxy" neans the radical -OCHZCH20-. 20 "Hal ogen"
nmeans the radical fluoro, brono, chloro, and/or iodo. "Hal ogenal kyl" neans
al kyl as defined herein substituted in-&ty position with one or nore

hal ogen atons as defined herein. Exanples of hal ogenal kyl radicals include,
but are not | irhishﬁi\d:nh@n furtier deélades & @Fﬂ’o@&wfor preparHigGNo@i R RY Formula I,
trlfluororrgthylb 2tr|fluoroethy 2,2,2-trichloroethyl, and the I|ike.
-2s " Het er SHEF ?‘Fé%‘f‘%"? %8S monoval ent aromatic carbocyclic radical having
one or one, two, or three heteroatonms within the
ring i nde%%ﬁ%g??m})ggﬁdg&@r?@gm ni trogen, oxygen, or sulfur. The

*het eroaryl radical can be optignal B&p subsRftuted with one or nore

substituents i ndependently sel'ec 6hydr oxy, cyano, |ower al kyl, |ower
al koxy, thioal kyl, hal ogen, halo naI hydroxgglkyl nitro,
al koxycar bonyl, am no, 30 al kyl a alk anlno anlnocarbonyl

car bonyl am no, am nosul fonyl, suI fonyl anm no and/ or trifl uoronet hyI unl ess

th ted, | het t t
0 e“’"'ésem}h@élh? 5t Ilfosang} %?1 %I@rﬁaeEﬁ ‘&Qttﬁed' P%la n hgf&H are no

limted t g azo yrazin

benzof ur yF0m99l|"ilCH‘i>f>fprmPlﬁdol yl, pyrrolyl, pyr anyI napht yridinyl, and the
like. -9 "Heterocyclyl" neans a oval ent sat urated car bocycl iC
radical of 3 to 7 ring atons) consis |n§ of &ﬁ nore rings and

i ncorporating one, two, or three K at ons ependently selected from

ni trogen, oxygen or sulfur. The heter eicycl iC rad| cal can be optionally
substituted with one or nore substituents independently selected froml ower
5 al kyl, wehkeiyX ideydgent toippaVvidy b compbogdof fohyidlaoxy, hydr oxyal kyl, cyano,
hal ogenal kyl, nitro, alkoxycarbonyl, am,o, alkylamnino, dialkylam no,

am nocar bonyI ) al kyl am nocara n?/A yI am nocar bonyl , al koxycar bonyl ,
car bonyl am no, al kyl sul fonyl onylr et er@gryl oxy, and/ or
sul f onyl am no, unl ess ot herwi se in d, npl es”of heterocyclyl

radi cal s include, but are not limted toN m)P'phoI i nyl, piperazinyl,
net hyl pi perazinyl, 1o piperidinyl, pyrrolidinyl, tet rahydr opyranyl , _
t hi ormophg)hFle_l R, g‘?ncﬁﬁ réa%ﬁﬁedlggﬁg‘ecg&he substituents of the heterocyclic

radi cal inc are nho | ower aIkyI acyl, al koxycarbonyl
al kyl am n r ¥ E;%\q{nl an% fti ned
her ei n, sg (gtlf)%t éedd(aé\?@ﬁwo%%%é (lr;\ryorlrde()fh o%yg?lé ;?gr gﬁ%@kgx‘!&) el
hydroxyal kyl radicals include, but are not limted to, hydroxynethyl, i5

2- hydr oxyet hyUnleds bepervaze/sedteR the folloWity! tertidised v thlszaﬂi)}ﬁd&tﬁih\( Biduding the

T Y Sttt 5 Ak ave g o @%lmy FaP BRGRRI hust be potad by By

and 2- (hydwmpymﬂahy)h)anathyahpen@mdmms,thanuigullaefdrniséa," "d thy 'the'tndickody " means
the ria% Bﬂural&?ﬁr ts nIQQEHeoéaﬂkext&lEar#chE%Pe?% HeYwisd€ans that the subsequently

descr eve 0 Clrcuns eed not occur) and that the
description i ‘%AWQG?alk&ﬁgﬂr}ﬁ%sWaﬁlcﬁlh@(@V%twHérei‘ﬁ' ICGHIBRIRARA RUEHAR and

i nstances_ i n whi'ch For exanpl e opt | onal ans that the
bond may bereipalxgpplepef aﬁY‘ééé’ﬁ%lS inghdle; btare net ﬂ@é@dﬂppfqrawﬂa%y uPOPIYhgl e)
doubl e) obufyrylr thorks. “Optional Iy substituted phenyl” nmeans a phenyl
ring which is optionally substituted 25 with one or nore substituents

i ndependent | y"AlkylEgaieatk the aorooulerit 1alekiydr, brahddﬁdyatukmeﬂ bwitpczﬁyammdldahl oal kyl ,
hal OgE)); (9115 Cflggggcl)l{e(lélof czm((()j | QXY ﬁ cl(rx én ﬂ?ltnr Onavgl(gn SaL oo{v% ve camq@l a’tomf

al kyl am no, A not am no, amnosul fon

sul f onyl amcm;wen@tltpy béwewm md)cat@t ﬁmrepled@fc@klwl raa:lmlsonclgéc,ub@n ateinpt hmlted

ro ans
di fferent c ﬁ%é‘ﬁt hak)ylhgglgel%?ﬁle Mnegﬁ)ggﬂ%?aéf%ﬁn%%gyl I{))E'?Hﬁl fcft)rer‘ra in the

nature or 99 dkeof pondi ng of their atons or in the arrangenent of

their atons | ac | sp t differ int rrangenent of their atons
in space are ﬂé)r ﬁcy]sf’ér(gﬁlﬁ Sﬁ‘ﬁgpﬁea"s %‘Fé?%’lﬂvégﬁbﬁ%eafﬂ ra&F edsaeedi mages
of eacti ohjdrocabon eqidat,abhgistagtsolely aficerbon and hfdtogemenisshavihg froer @ie,toand
stereoi sonmers that are not mrror inmges of one another are



termed "di astereoi soners'". "Atropic isonmer"” means the isonmers owing their
exi stence to restricted rotation caused by hindrance of rotation of |arge
groups abwagoxoesntral bond. 5 "Chiral isomer” neans a conEeppehiweizg one
chiral center. It has two enantioneric fornms of opposite chirality and may
exi st either as an individual enantionmer or as a m xture of enantioners. A
m xture containi ng equal anmounts of individual enantioneric forns of
opposite chirality is terned a "raceni ¢ i xture". Conmpounds with nore than
one chiral center may exist as either an individual diastereonmer or as a
m xt ur e ofixdabeharansiackisive,unlas owdreise thidicatedr Bxumplescofdwérnlle/l radifain one

chiral cept i t ster S be ch rac the
-absol ute E:}lo de %‘Ftarig(g)ﬁﬂ tosﬁn eg"fyi ﬂ’n? pé?n?’?jafol) r8?| B Bﬂé’l’éﬁ’rgtb@&
confi gur abutyhnreefreylsn-th@xxlmdahchh&gerrent in space of the substituents
attached to the chiral center. The substltuents attached to the chiral

.center under cAkexidareans the radical-@nkoavhiereimBe sradewersalkyl radicahas Sfmednce Rul e
of Cahn) hagm. Exaffled Bﬁllﬁgcy(rgﬁt‘ﬂs fklude; but AAGFRink R, hethloRy, Shhoxgrdi t . 1966,
5, 38S; errata 511; rkét alL, Angew. Chem 1966, 78, 413;’’Cahn’and Ingol d
J. Chem SBRIOPOKBAE ei 1, 612; Cahn ot al . , Experientia 1956, 12, 81;

Cahn, . Cltem,Educ 116 1 SO nmean .
di ast er eoner S%E&W% hé‘fef‘"%%ﬁ%ﬁ’(l, S@”ﬁ%&@%&l ﬁp IS AW @B'Q)Eﬂd“ab%l e
bonds. Théefeneddretdigixampbnof alkex)daﬂbbeylenaﬂncals adlide, biteir¢ nodimiedy, t he 20

fi . h
Phe sams Oeio@atbbitEhon BlrbmAIrrp SR FRRE RS | 0%, 200 g to
the Cafgn- Ingoluqkﬁaﬁﬁrﬁg rhédhSthe ra&eavmﬂzdgmwam 1@@@&%&4}%1 palaﬁ)camst&ﬁhb@

rreanl ng conventi onal assocj ated wt In synthetic organic chemstry,
i .e., an Bersin brampleydf didanimesadiras inslide. butiayd petlisitedocmstiviangne.

Exarrpl es @hyRnlife\Hutdardiyind fhelitdle) but are not limted to, hal ogen,

al kane- or arylene sul f onyl oxy, such as net hanesul f onyl oxy,

et hanesul f Ol’lybﬂkylamﬁrhjcﬂfﬂbhh]yImeabﬁlﬂhéeﬁlﬁsaﬂ CCID)#MW,WHE@&WRGX%lo%ﬂaIk 1

t hi enyl ox e sphi novl o iona su itu xy,
i sopr opy!| gaﬁl 3l/cai %%%)%@R WPE XIF? %a’lky?%’%’f’ é%fk’ P’(Y/é bcf‘bﬂtﬂspm c%'ﬁ Sf e | ng
gr oup"15shabmited toyanethylgmowmedonyloethylaminsedeingt, sdpspylantinogarbonyl.sydtthet i ¢

organic cgmstry) i. e.) a group which selectively blocks one reactive
site in a multifunctional conpound such that a chemical reaction can be

carried out ‘ S;—“Alﬁ AbdlrRy ﬁéan@ﬂﬁtrﬁ&i&alu!?@ﬂ@t“ﬂﬁ}é@[{ Qf {s%@&&rérVa%y? 'ratcfﬁcal S%ed[éfﬁa'e&'
processes 0 i's inve e protecti roups to

reactive By xepslﬁsogﬁleg%%nv jadi tgre m&ggw?%pemﬁ%peﬂffgw
groups f ogthah&QlfehylCpropantsaifstyl, enhyletrlmeyl groups, which nmay be renoved

-11 successively and selectively, include groups protected as acetates,

hal ogemal kyl tanlkylateas tHeeadigll - E?Ri‘evlsarelalﬂéydm iyl ratited ns Jefiret] dieceiry, aing |
ethers. . RS [0k HSECA ko fidiRta) PO G HALGRHLIE Rt RBEk nO
groups, ph@ilte#afblbynt)'grﬁhebﬂ?t%’l 3tpdmpylpyopyh andthelikeest ers. Exanpl es of .
ot 10 R b ek ol RS SaReE o BT el oo
of Synt hehéreinQEgafiples dMbirhikplsxy hlicats Ldede, WOt £re ndt Bmitdd td/\bbsaplagd Sons.

" Am no-pro n rou "N-protecting group" neans the protecting group
that r&f ePlts j)ﬂpﬁ ‘fﬁ'ﬁg'ikﬁ groups intended to prot ect the nitrogen atom

t d | ud
bt 15 not F??ﬁfr?f“a% B IR AR A1 s BER il SEREREDI B8R ' Cary
p- met hoxy inelivi malowgcenmwlmorpfumd rmgenmylhlolxytﬂamgmynng ts@mmbuz mbd}ﬂtt@nebonyl
{BOO), trchH%H%G%Eﬁémall?@éﬁasfn'&ﬁeél wktR-one BRI AL ﬁ?&shgﬁa SQBdel:QﬁH&ﬁ gegrewag i's

"the proce ofective group is repove ctive
reaction ?rgrrbl@ms{ @kléld'* ‘Wr b’é‘fﬁ%lﬁ)ﬁﬂ“@cﬁ‘\’ﬁék)@rl@éﬂ% asea!ﬁsl bY periyl over

. ot her s;pdugitt® alﬂcbseydarmwemmﬁﬂ@ﬂ(yrafmﬁe,lcaetlkwﬁnﬁ@s qufocﬁmylal:arbaemrﬂtrect ing
reagent s for lg cr‘ ﬁ % dr oxyl car. oxybyg ? DS |n§ ude P)Ot flssl um or
sodi um caPBEIEr R shlieRsm IO sy laetie it L gl RSP
met hanol , substtuted hmemipyd)rl,l drlleso pmoweise mdaated, Ewh;ﬂaﬂmfumyla'adladlystC&dedrutbor on
tribrom d e hikel N€rt solvent" neans
a sol vent %er@?gnﬁ% é‘lﬁ IJtﬁl%nyl : ﬁyll g{llg% pl%ﬁhr{lemrl%g%tll on being described in
conjunction therewith, incl ud| ng for exanple, benzene, tol uene,
acetonitrile, tet rahydr of uran, N, N-di met hyl f ormam de, chl oroform nethyl ene
chl oride or dichloronethane, dichloroethane, diethyl ether) ethyl acetate,
acetone, nethyl ethyl ketone, nethanol, ethanol, propanol, isopropanol,
tert-butanol, dioxane, pyridine, and the like. Unless specified to the
contrary, the soI vents used in the reacti ons of t he 25 present i nvention
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"Pharmaceutical |l y acceptabl e” nmeans that which is useful in preparing a
phar maceuti cal conposition that is generally safe, non-toxic, and neither
bi ol ogi camyozamusot herw se undesirabl e and i ncl udes that wWowBRPO182776
acceptable for veterinary as well as human pharnaceutical use. 30
"Pharmaceutically acceptable carrier” means a carrier that is useful in
preparing a pharnmaceutical conposition that is generally conpatible with
the other ingredients of the conpositi 68~ not deleterious to the reci pi ent,
and neither biologically nor otherw se undesirable, and includes a carrier
that is acceptadyloxyf meansaghetrddiat YO R evhizieil RYBAN aryl radidal aphéefinddhetrtin.cal use.

"A phar mageut i accept abl.e ,carrier"” as,used in,the s | fi,cation and
-cl a!oms i nggﬁ'd@%%@‘h‘% 8 éﬁ%g "rlr%‘rkze’ g’ H%lanre8ﬂ§llglb(e:(ﬂtocgpfri“€(ry.ags %lf‘l?%ceuti cally
accept abl e salg,, ' QRng j j.cal

accegt abl e andfﬁ)fchogék,ygo@%g}gses g Hg‘?ag%é_%tggk%%%%ggfco[g?i?g@ggﬁd\ﬁc(gflngf) "the 5
‘par ent  comeatfiags: Bidr waibe optiposllysubsisrted withanggs mqre substisuangs addi tion
salts, o offmfeehily sdlQtdPRbm 1AL, SHES 1@%&@195@&&1&@@@%@}9@3@@8 plmcad

acid, sulfurtc gcid, nitr aci d, 'phosphoric aci and X

with orga 588%%&%%@%%%& Akrrboprlne; gkﬂéi“&)“ﬁ&@ﬁ’%ﬁ“&‘oaci d,
cyf:l opent amefcarboani, @araﬁﬁﬂimgioylﬁ@iﬂc@ulf&iyﬂ ,sullﬁyrgﬂlé:fhﬁlo%idﬂ%r t{ifﬂ@éﬂoﬁ;ealc)il,d, Q)

mal oni ¢ aci cclni.c,acid,. malic acid, i €.agi o fumpric i
Tartar o deiFss SBFEHRSuRRe TRl oP G Brtieaf Bt b o afisdfe hci o
ci nnani ¢ aglapropdngelobutyh G- ethylogd dvanyd sayklopentyl, agdapenet kaclebeptfloaridthaci d,

1, 2et hgnegjsul foni c aci d) 2-hydroxy-ethanesul fonic acid, benzenesulfonic
aci d, nap]t(efsial enesul fonic acid, 4-methylbicyclo- [ 2.2.2 ]

i ot byl acet ro i Ui e KERIPONRI R R SRR oh BRIPIEnRF Ty
gl uooni ¢ C%a?ﬁ@j\aﬁa'tiifhlise? é%ﬁ'rtas,d sﬁgncyf%;f%g hgﬁggﬁwl&migg raéaqaissgmlﬁéé, Bt er,eaC' ’
steari c agbdimifed @) dimakyldnind) thdthe ethiylegiing, Wiethfbinind, MR prbySlardihopsidli ¢
proton pr Sﬁgﬁt‘f in the parent conpound either is replaced by a netal ion,
e.g., an dlKYFi netal ion, an alkaline earth ion) or an alum numion; or
coordi nates Wit n_organi ¢ _base. Accept ab I i bases,n ncl pde

et hanolam ne, é‘glkgae lﬁ(gcria(r) %nr%s)nné?antsrt ref ﬁlac%dkg(r??'m r%‘ﬁ%?‘ﬁg‘m ér?éi, R cach

N- net hyl - gidgpendenty a fowkrabal tadicel asAlebrgst bastie. Exsonplesifclidkdeninonabaud

al um num pyglr.axi i i i | r g; -l‘f;r@m' i

car bonat e, 50 i}dﬂqﬁ‘%‘ﬁ?g%‘eé@ ngﬁ‘ﬁgfﬁgﬁ?ftﬁgmﬁé g!ﬁg&l}{g, gl)e&undé?g%(g%ﬂ)?’hat a
r ef erence"’teH‘YéPfﬂPé(l%E?éﬁ’trb@wl’la?déh‘%:]élﬁt abl e salt includes the sol vent

addition for r. crystal for t her eqf icularly solvates or

pol ynor phs. g&tgﬂF oy E&FHP%{R% r%&f%éﬁ?’c&gﬁéﬁr'omt ric or non-stoichionetric
anounts of a l,vent,, and,are . of.ten forned ring the pgrocess of

crystaol izatio glowdpéqaggtlgrrgdlﬁ}lfﬁgm% O Orgbﬁq\%?lrtml ¢ water, or

al cohol ates as " | fy hal ;. | t he
different cr ysltg?alpg%ac }\gg&g’? %fgﬁlg%%gﬁr?% %étraflﬁlé&glgl%gd é'r%r%‘;r?t% gﬁméglrtrkgg]lé%?rieon of
a conpoungiorebiloga aipmms asdefined hiaepire Eyamples ebhalogenaljyladicalainduste Pittarer ns,
infrared ap@nhitad tdehtdilGordPrifi,NIBNicHRASIbYY, RARMRGRAShyL b ¥ &lfuSRaRIey,
optical and el egi ri CF}| properties, stability, and solubility. Various
factors sé&eH Hichiorget lé‘c?’lfg like-zati on sol vent, rate of crystallization, and
storage tenpepature ppy cause a single crystal, forrmtq. dqm nate.

" bhar fcol og: dapeRRPlChes dRe rbpo e ST R TPL B BRE RS T n ¢ he
subj ect t hiaps inchripevainglume] titogndeleqhetqrostenasiwithin therraggyindépendealyseketedr ed
enbodi nen s a ' - : :
e e e A e
woul d be epeotmate substifuerts indepprdentle sedestedofromdtydeaxy agyaae)lower alledleveron of a

"di sease shibgy, @I%QR}I%QQ%&J, h{logialkyl, hdioRyaNBA,IRie, HKdxyRIYohy Mhing] Sease
state, or isthr,ra in.a supject 1n need of, such treatpent Ip alé)r rerred
enbodi Wenf‘l, ylamino, dialkylaminio, aminocarbonyl, carbonylamino, aminosulfonyl, sulfonylamino

and/or trifluoromethyl, unless otherwise indicated. Examples of heteroaryl radicals include,
but are not limited to, imidazolyl, oxazolyl, pyrazinyl, thiophenyl, quinolyl, benzofuryl,
pyridiyl, indolyl, pyrrolyl, pyranyl, naphtyridinyl, and the like.



5 pharnmacol ogi cal effect neans that the activation of the IP receptors is
associated with therapeutic benefit in a subject having a disease state

t r eat abl ewayotdvaszadm ni stration of an | P receptor nodul at opgT/EP91AdFA6I Cul ar
an | P receptor antagonist. "Subject” neans mammal s and non- mamal s.
Exanpl es of mammal s include) but are not limted to, any nmenber of the
Mammal i a cl ass: hunmans, non-hunman primates such lu as chi npanzees and ot her
apes and monkey species; farmanimals sfch as cattle, horses, sheep, goats,
swi ne; donestic animals such as rabbits, dogs and cats; |aboratory aninals

including r OdHﬂlétSrocfadlﬂhnﬁSnd’ ﬁh&nofﬂl&ﬁsat&fh@ecﬂ&&lrlﬁ&?clw @ﬂtcamf@ tb 79 irdgl d&ms,
Exanpl es of i rds the |ike.

t
The Ter m GBUREPr i ok wiesend icarboigiione Bio.OF e Bl cal 1y
ef f ect i veimlependehtlyrsdersedafinomnpuogenpdxygerc onyudiun.dl teHeetdrovyelio radial cindteer ed t o

a subj ect iaﬁgnaﬁlk@%dﬁxme@mﬁt'h Urd o ﬁr@&&sﬂi&n&%{lép‘%h?ﬁhl% ?lfe‘étfe{i ok RUED

‘t r eat ment I ve amount"
will var yalbélpelh@xmgcyérthtoh&ybbnlpsmbydr@m fnrdmsl&syls@me, Irdogegalkyleniteos, t he

severity ﬁlko%ﬂ@r%h?ﬁ@&%& h taﬁﬂno m%nﬁjmfrﬁJc%tb'oﬁ?l m?ihhm&argohgl

subj ect, aﬁﬁ[out e d fgﬁm of m ni ﬁqoing]ﬁl on, { gierrent Qf t

at t endi ngd aé‘%if‘oﬁﬂr lfor’Fé{’f‘\} Hvhees gyino, afkylsyifaryl. smigos g)nYETr eatl ng"
or "treat H&Bﬁoarﬂéxyﬁaﬂﬁ/&ﬁﬁﬂ&mﬂaﬂilﬁo lwﬁtdsyﬁkﬁarwnée 1hdka&ﬂeﬂﬁmp15bg)fﬂlh&r&iyél§lﬁse

tat i t at t t
devel op | ﬁadécagsaaf}@? bﬁ%;:% iﬁﬁ&%@@%%ﬁﬁﬂﬁiﬁ%}éﬂﬁ?%ﬂﬁ :di sease
st at e, 10bupipdodmyh pyrrgbdinglx pera pyranyldi anp § theflike.lRrefdtrsdase
state, 25,2 ltdeﬂp drihd E%Qer‘oa‘?ch?&agcﬁ&%ﬁ,cﬁ}d%ttﬁn ake Eot)h o%r Sﬁlgl ?ﬁ}éeg?ggﬁlgé

of the dlsease S |eV|n

state, élk?X)Gaib@PWgalkélﬁpW%a&bWIW@ﬂkmnnYregr essi on of the di sease state
or its cI inical synptons. "Disease state" neans any, di sease, disorder,

condi ti on, syr%Y‘Bﬁi‘YaH?Y i means alkyb#s deBped Iyreisasibstitusecdwish 9pe pamoge Ridrext he

urinary tgafips. Bitﬁmplhfa oA By drokyaHoll rdi @RafEudd, Blufaredot likhiRBaS h’bydrdkrymeﬂ'}yyl[pt ons

*h ¢ netsur EREP R 2R erdhE e TR Ptheh 2y ekt ShEEe R e or
It L Z 'P.nﬁ; hadmwbmwluw@hﬂrewwemg - (hydrayynetitybr 2ggd onxyetbild2 dg.  Synpt O_Wts ?f
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initiatin ,Jn n e lik Lrri (urgen bi c
pai . -andogis Mesthd BOBod el bf Fay Pl bl i SRRAMPHELARY)
i ncl udes, Slbgile, cmbh?ot)rtrlphb@mﬂSto t he changes synptomatically mani fested as
urgency, frequency, reduced bl adder capacity, incontinence episodes, and
the |ike; the Qplgnslly susgitedphenyl’Inyeams apheayl sag xdhiehis ogaenally subsdidetsd
capaci sy, wlith)tnurolrhi&es&mm&w lﬂaepéﬂﬁéxﬂglsaeak@ﬁ@ﬁ{106@.951&?1951:(@)9@h y&idky,ncteric
es
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Hyper sensi 'S no

intersti tptilef\f'lé@inld)catﬁﬁstl tis) prostadynia, prostatis, vulvadynia,

“urethritis, orchidalgia, and the like, It is synptomatical Ify manl fested as

pai n, 1onfl anmasemer aneags didispams compeyndsthat haye tissamenyqlecy foranilarbutand

, ;JS ual : y i Pﬁfeuge@newm@& Gﬂ'ﬁle(%feq&‘v‘)@é ﬁfﬂidn}[dm gifiﬁl:iiéiﬁzitomsB@luﬂthefm&lﬂge&)&fi‘tdifﬁieerf or
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pai ns, acute pain, inflamuatory pain, neuropathic pain, conplex regional

pai n, neural gia) neuropathy) and z5 the like {Dorland' s Illustrated Medi cal

Dictionary) 28 h Edition, W B. Saunders Conpany, Phil adel phia, PA). The

goal of treatnent of pain is to reduce the degree of severity of pain

percei ved by a treatnent subject.



"Neuropat hic pain" neans the pain resulting fromfunctional disturbances
and /or pathol ogi cal changes as well as noninflamatory |lesions in the

peri pher alwgeydoess system 3o Exanpl es of neuropathi c pai nedmepgide)ebut are
not limted to) thermal or nechanical hyperal gesia, thermal or mechani cal

al I odyni a) diabetic pain, entrapnent pain) and the |ike. -15

"Modul at or" neans a nol ecul e such as a conpound that interacts with a
target. The interactions include, but al@-not linmted to, agoni st
antagoni st, and the |like, as defined herein. "Agonist" neans a nol ecul e

such as atezmrpOeHad}liomets" Uhd saRecisitdTe A hieudt AMirrof irdagdes bP6 MR thdrate
enhances Ehe gcctﬁiag/tjartéﬁisof anot her nol ecul e or receptor site. "Antagonist"”
S

.means a nor ecul € gy ‘conmpound, a drug, an enzyne inhibitor, or a

hor mone, t hat » g 'igis%[%%f' rﬂga_rg[fﬁé’ﬁ&lﬁgrsto%r&?ﬁ{ek%gis%;lcmo%gﬁhreg?hﬁﬁHllne or
receptor site. menclature: The nam ng € conpounds of this I nvention
«i s il ust rasedbpbindvancrof RtatinNflarge groups ybdui agemtealdopdt he nonencl at ur e
used in this Qapl ication is generally based on AutoNo a Beilstein

1

Institdte co &l ispangr'sqpsans i PEPouRd wikdveneghiralcegter Iypacwoeppehiameric

nonencl at firfhs ofiopBysiie chRPARRESE mAy Skikt GtheASNAT ABRRIVaPertan€idthef BEAMRNdaL ONS
woul d resu%t 15 1 n the nanes Chlglg'%fgl?l Isubstantﬁgl I\%/ V\gen o.nlg“;;s a _si nglfe
subst i t ueft eNABULRERGAIIXEER LRI al ypeunt atindividpalenantiqateric fofms
mai nt ai nsopposste shieality isaérmmrm‘hmdeaii_umixthm". C&rﬁpbasdsoviﬂnh@wi}ﬁn ohechiedanpl e,
a Conpoung%n(?%rrﬁ g%igt%s Litﬁ@gé%d}viéhélsdiis%g}rﬂér%l%'n}ixtﬁre (I)Pdiﬁlgtérlégr%ggbenyl '
and RZ is hydrogen) i's named _ . _
4- (4- (W, Stedinag dr'diagtereomietia nuktupe”y Wen 0oy phiesl center isprésenton stepiosopier praypan- 1-
one, 20 FBE IRATBLAY b (GOIRONBEAiEEALBHIR of sYBARE hifdl bcheer AR fe20- R
I s 4-nmet hoxyphenyl) and RZ 1s hydrgg_en, S nanhed _
2-[4- (4, 5N tipnnefersiodhe aranBemenmin R el tespPstitugotsaitaded so dhnyahjret hanone
: Aﬁ i's \é\gédtt%ﬂﬁmﬁé‘\ﬁhﬂsﬂtdgh@ a?E\EFhedttBi@hé dﬂiﬁﬁééhkér{hna?b’&(ﬁa@id@ﬁtiﬁhg:ﬂ@?hke&Hﬁp?lﬁn?ﬁ
such as co u 0 r i.S i e equ riumw e
T Gavol | REUAnGERER e Sratetse Beiif Criuny Toeolfanl RO Cabn salydrgen-Chetn

15  Inter. Edit. 1966, 5, 385; errata 511; Cahn et al., Angew. Chem. 1966, 78, 413; Cahn and

Ingold J. Chem. Soc. (London) 1951, 612; Cahn et al., Experientia 1956, 12, 81; Cahn, ].

Chem.Educ. 1964, 41, 116).

"Geometric isomer" means the diastereomers that owe their existence to hindered
rotation about double bonds. These configurations are differentiated in their names by the
20  prefixes cis- and trans-, or Z and E, which indicate that the groups are on the same or
opposite side of the double bond in the molecule according to the Cahn-Ingold-Prelog

rules.

"Leaving group" means the group with the meaning conventionally associated with it
in synthetic organic chemistry, i.e., an atom or group displaceable under alkylating
25 conditions. Examples of a leaving group include, but are not limited to, halogen, alkane- or
arylene-sulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl,
benzenesulfonyloxy, tosyloxy, and thienyloxy, dihalogenphosphinoyloxy, optionally
substituted benzyloxy, isopropyloxy, acyloxy, and the like.

"Protective group" or "protecting group” has the meaning conventionally associated
30  with it in synthetic organic chemistry, i.e., a group which selectively blocks one reactive site
in a multifunctional compound such that a chemical reaction can be carried out selectively
at another unprotective reactive site. Certain processes of this invention rely upon the
protecting groups to block reactive oxygen atoms present in the reactants. Acceptable
protective groups for alcoholic or phenolic hydroxyl groups, which may be removed



-16 For convenience) all the conpounds of Formula | are shown as having
the i mdazolin-2-ylamno structure, but it is to be understood that
conpoundswefo2x0§d3 tautoneric forns are intended to be w t mor/kdeenisgepe of
t he i nvention. Anong conpounds of the present invention set forth in the
Summary of the 5 Invention, certain conpounds of Formula I, or individual

i soners, racem c or non-racem c m xtures of isoners) or phar maceutical |y
acceptabl e salts or solvates thereof, atk-preferred. Ais i ndependently in
each occurrence preferably -C(O-(CHZ)"-. The subscript n is independently
in each ow;;wss.eayzen@wéc@waw iMclade gr@hpgpfotwtedzastaeetéteb nﬁldgsnaneyl ciBbRates,
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het er ocy clgfley, 2m8d, Q{dqf'lﬁrr@mx)!td?h@BMberﬂa@urﬂB}‘?@ﬂﬁétﬂcbr%Am§MeFﬂéH€Q9W199"33 two,
or three su stltu [ gdependently selected fromchloro, fluoro, et hoxy,
met hoxy, 8PSoltiloMaleypnddpasti t ut ed” mor phol i n- 4- yI or optionally
substituted pjperazin-4- g nde endent e h occurrence

o of or abl v hy dBGERE OB PEBRE” oG e PR Fas Thep BUHOE BB ei 1 A
is -C(O) - {efdriz }o' thosnakginik gralips Bﬂer%[d&mpad)tleqt the aitwigee dtoar egainsoardsontounds,
wher ei Shift's bstituted by
one, 1'6 A}elaéu Free é%%‘af%pelﬁfésd%lr% %ag?] ecrll lb'ﬂly thﬁmég@%b Y@’J 6) al kyl ,
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2-f 1 uor o- 4- nor phol I n- 4- | phenyl, 4-pi perazin-4-yl-phenyl,

4( et hy?PanPiSFRRAIBERTPY 255 ipet a@mtn yI phenyl

4- (et hoxycar b erazin-4- . ) .
4ot hane- oul FOHPSSPBERS 2F PR BHRY st ghich is useful in preparing
4- ( n- pr oppltermuodit@alydonppaeitioazhat-idganergiliysafy) nont wxkes pmathatﬁey bjplefiatlly @adr ar e

opt | onal 1 gennet S Fuaple YL ENp b ch ekt a o BickBars Selafniin,

sel ect ed phasmacauticglusal kyI al koxy, aryloxy, aralkyloxy, hal ogen,

et hyl enedi oxy, or opti onaIIy substituted het erocycl | and R2 is hydrogen.
The coftpound, RhRBRatestigally acceptable qaomer) meanga cagrior thegis usetul ip prenasipBeny| ) and
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"conpounds of formul a |aI I eferred are
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subst i t ut enddsiratde@ndtindudesn catries ¢ha isteptalda fa vierdapgndent hymsel ect ed from
| oner al kyl, al koxy, aryl oxy, aralkyl oxy, hal ogen, ethyl enedi oxy, or
optionally substituted heterocyclyl. Mre preferably) Ais -C(O-CH20- and
R is phenyl optionally substituted by one, two, or 20 three substituents

i ndependently sel ected from al koxy or ethyl enedi oxy. Even nore preferable,
Ais -C(O-CHzO ) R is phenyl optionally substituted by one, two, or three
substituents i ndependently selected from al koxy or ethyl enedioxy and R2 is
hydrogen. Exenplary particularly preferred conpounds include the follow ng
corrpounds of For rrul a I or individual isoners, racem c or non-racemc



1

25 pharnmaceutically acceptable salts or solvates thereof O(a) | ~v ~~i'~
F/ /| N-NH

3-(4- (4, 5w bwausy 1H i m dazol - 2-yl am no) phenyl ] - 1- (4- f | uormEhepMi1r7er opan- 1
- one, - 18 FO(b) i \\~~7r F/ /] N\NH 1-( 2,4-difluorophenyl)-3- |
4- (4, 5-di hydro-1Hi m dazol - 2-yl am no) phenyl] -propan-1-one, 0 (C I / v I [/
Cl v HN

1- (4-chl orophenyl } - 3-[ 4- (4, 5-di hydr o- 12 7 dazol - 2-yl am no) phenyl ] - propan-1
-one, C O(d) \ a\ NI/ I/ A ~ HNZ21-( 2,4-dichlorophenyl)-3-

[ 4- (4, 5- dphyeiagedtidat ws@l 'BogledrmacadtRbllyna) §hably tdrriepra0 Dot ih theeciGcdtin dnd\ N

l_g_ \(/plh/enl;fll)glﬁ?s 1Bguliis4bo&€on&a@%}o)roﬁh]al+l AN d Zc%'mezr yl'am no ) phenyl ]

"Pharmaceutically acceptable salt" of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological activity of the

5 parent compound. Such salts, for example, include:

(1) acid addition salts, formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric 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,

10 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, glucoheptonic
acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric

15 acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid,

muconic acid, and the like;

(2) salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion;
or coordinates with an organic base. Acceptable organic bases include ethanolamine,

20 diethanolamine, triethanolamine, tromethamine, N-methyl-glucamine, and the like.
Acceptable inorganic bases include aluminum hydroxide, calcium hydroxide, potassium

hydroxide, sodium carbonate, sodium hydroxide, and the like.

It should be understood that a reference to a pharmaceutically acceptable salt includes
the solvent addition forms or crystal forms thereof, particularly solvates or polymorphs.

25  Solvates contain either stoichiometric or non-stoichiometric amounts of a solvent, and are
often formed during the process of crystallization. Hydrates are formed when the solvent is
water, or alcoholates are formed when the solvent is alcohol. Polymorphs include the
different crystal packing arrangements of the same elemental composition of a compound.
Polymorphs usually have different X-ray diffraction patterns, infrared spectra, melting

30 points, density, hardness, crystal shape, optical and electrical properties, stability, and
solubility. Various factors such as the recrystallization solvent, rate of crystallization, and

storage temperature may cause a single crystal form to dominate.

"Pharmacological effect” as used herein encompasses effects produced in the subject

that achieve the intended purpose of a therapy. In one preferred embodiment, a



CH I / 1 / Oa NNHI1lo
3-[4-(4, 5-di hydro-1H i m dazol - 2-yl am no) phenyl ] - 1- ( 2-f | uor o- 4- net hoxyphenyl

)propan- lwane@/q4043) OI\ | N/ / NP\NHJ O -19  3- PCT/EP01/12776
[ 4- (4, 5-di hydro-1H-i m dazol - 2-yl am no) phenyl ] -1-(4-norpholin-4-yl-phenyl
)propanl-one, (h) Fa\ v\ NI, I, ~NHNJO

4-[4-{4,5-di hydro-1Hi m dazol - 2-yl am no)lfhenyl ]-1-(2-fluoro-4-norpholin-4 5
yl phenyl ) propan- 1-one, O CH3~N N O R

4-14-{4,5-di hydro- 1H i mi dazol - 2-yl am no) phenyl ] - 1- [ 4- (et hyl am no- car bonyl ) p
| per azi n4phiirptreslphicpirefioatimdano figs tréatflefidFaGubjed ih néed ofNukhr tileatment. For

example, a pharmacological effect would be one that results in the prevention, alleviation,
or reduction of a disease state associated with pain, inflammation, urinary tract disease
state, or asthma in a subject in need of such treatment. In a preferred embodiment, a

5 pharmacological effect means that the activation of the IP receptors is associated with
therapeutic benefit in a subject having a disease state treatable by the administration of an

[P receptor modulator, in particular an IP receptor antagonist.

"Subject” means mammals and non-mammals. Examples of mammals include, but
are not limited to, any member of the Mammalia class: humans, non-human primates such
10 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.

15 "Therapeutically effective amount” means an amount of a compound that, when
administered to a subject for treating a disease state, is sufficient to effect such treatment for
the disease state. The "therapeutically effective amount" will vary depending on the
compound, and disease state being treated, the severity or the disease treated, the age and
relative health of the subject, the route and form of administration, the judgement of the

20 attending medical or veterinary practitioner, and other factors.
"Treating” or "treatment” of a disease state includes:

(1) preventing the disease state, i.e., causing the clinical symptoms of the disease state
not to develop in a subject that may be exposed to or predisposed to the disease state, but

does not yet experience or display symptoms of the disease state,

25 (2) inhibiting the disease state, 1.e., arresting the development of the disease state or its

clinical symptoms, or

(3) relieving the disease state, i.e., causing temporary or permanent regression of the

disease state or its clinical symptoms.
"Disease state” means any disease, disorder, condition, symptom, or indication.

30 "Disease state associated with the urinary tract” or "urinary tract disease state” or
"uropathy"” or "symptoms of the urinary tract", used interchangeably, means the pathologic
changes in the urinary tract, or dysfunction of urinary bladder smooth muscle or its

innervation causing disordered urinary storage or voiding. Symptoms of the urinary tract



~NHNJ lo

4-[4-{4, 5-di hydro-1H i m dazol - 2-yl am no) phenyl ] - 1-[ 4- (et hoxycar bonyl ) - pi per
azi n- 4-yl ¥d dupiggphenyl ] propan-1-one, or O ( k) \ \~ \ N Ipe/ero@12M¢H N CH3
~~ INJSI I O\ v\ NI~I~~NHNJ -20

4- (4-(4,5-di hydro-1Hi m dazol - 2-yl am no) phenyl ] - 1- (4- (et hanesul f onyl ) - pi pe
razi n- 4yl phenyl ] propan-1-one, or O(l) Q~NHN CH3~~~ /, NJ S O

4-[ 4- (4, 5-di hydro- 1H i mi dazol - 2-yl am no')]ﬁ‘h'enyl ]-1-[4-(n-propanesul fonyl) - pi
perazin-4 s yl phenyl ] propan-1-one. Conpounds of the present invention may
be made byintlnde (aldoliamsvndsdetied hyperabtrdvityl),| cussliet sistraetisy, viukiet insufficiasdyl, aid
schenes srbo ﬁncérscées )bed below. The starting materials and reagents used
-in preparin gnf 88HSinds generally are either available from comerci al
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known to those S he art T I'ow ng roce u es

r ef er encessphinsker Gsieﬁﬂé%féfr oramuceﬁllmﬁmgnqﬂehgselmug ¥ mptpgateally S}Gfmﬁngﬁl as
Wl ey & Sopsss iNewmtehke. 1991 Vol unmes 1-15; Rodd's Chemi stry of Carbon
Compounds, El sevier Science Publishers) 1989, Volunes 1-5 and

fu 2 8| e rTrE nt al s;"Caldt Sksﬁ%?tﬁ@n"l?ﬂaﬁﬂésp?@t, is Mbd 1eitéd @Qs&lgrhlpy@ss%@& Ih?rpelr?%@? y Vol u ][res
e nt hetj.c reacti on sc s.are ust.rative o

Soms 5 BB PR el B i TES 105 Sarly Srrtetamaiiahy ' be

synt hesi zedaniémedwabbautineowifloat rates siffeulth esieitiying heinhdon, ead tholike3 cineme s

may be rraqpmggge@é ?ESUE%%%?‘% taﬁ’dﬁ{éqlki illed in the art havi ng _referred

to the disclosur

'S appllcatlon The starting materials and

the i nyermedi ab%‘éra@ﬁvélﬁl?d&e)‘”&#"@sﬂrﬁsorr ?ﬁérh&ﬁr iHCRITRRS, 'Eﬁi’xsgx%t hﬁl‘i)t{(j?tt@q}l@nd

purlfled |f desired usi ng conventional”tec qgques, 1nclu
linited tchengesisympiomasisallymanifestegas argenewrgfﬂamcv,zrgéwﬁ ble&ﬁiﬁbm@@@f saphy,

and the | nk@omﬁéﬁ& PdoREd, 8h& tHEikeBle em{gepﬁmdlyﬁzﬁﬂlcuw lﬂgnlw&u%@thm@& inTeans,

i ncl udi ng ical constants and s ess. speci.fied to the
cont rary. e Eatee o R aRLoR Bed iRl e Hien iy aERRY SPibLeRs

at nospher ispaguicitg,smdeheoliles; and t}er;pmpaimy aesuakynganifésted 1abiatrnsor}&péiréﬂbxa1bout 150

(?on\rlrgrn?eﬁ[ e]::grroagln%b aflger)aig%g;[ldlgons such ? et O%StruCtlon out'lTQ insu c%ngyl: %8 % and

hypersensmvxty, or in idiopathic conditions such as detrusor instability, and the like.

"Pelvic Hypersensitivity" includes, but is not limited to, pelvic pain, interstitial (cell)
cystitis, prostadynia, prostatis, vulvadynia, urethritis, orchidalgia, and the like. It is
symptomatically manifested as pain, inflammation or discomfort referred to the pelvic

20 region, and usually includes symptoms of overactive bladder.

"Pain" means the more or less localized sensation of discomfort, distress, or agony,
resulting from the stimulation of specialized nerve endings. There are many types of pain,
including, but not limited to, lightning pains, phantom pains, shooting pains, acute pain,
inflammatory pain, neuropathic pain, complex regional pain, neuralgia, neuropathy, and

25 the like (Dorland'’s lllustrated Medical Dictionary, 28" Edition, W. B. Saunders Company,
Philadelphia, PA). The goal of treatment of pain is to reduce the degree of severity of pain
perceived by a treatment subject.

"Neuropathic pain" means the pain resulting from functional disturbances and /or
pathological changes as well as noninflammatory lesions in the peripheral nervous system.
30 Examples of neuropathic pain include, but are not limited to, thermal or mechanical

hyperalgesia, thermal or mechanical allodynia, diabetic pain, entrapment pain, and the like.



25 room (or anbient) tenperature, e.g., about 20 C. Schenes A and B

descri be

-21 Schemywgomelame A describes net hods of preparing a congewpebiabrmwor mul a
I, in particular a conmpound of Formula la wherein Ais -CQ(CHZ)n-,
and R2 are as defined as hereinbefore. Route A~OOR2 z Rt/ "R+ Hstep to
t / aRI

3a R1 ~
(wherein

avai | abl e,
can readi

.reaction

alternative nethods to generate the conpounds of Formula I.
n) RI1,

RA1a2aN23/ N2 OStep 2a~- R R~Aa _/ NH2 OR2 Step
Aa N1/ NNla In Route A the Btarting conpounds, a ketone |a
Ris lower alkyl) and a benzal dehyde 2a, are comrercially

| f gr"m@tnﬁbe rﬁéawh%cdédmuagafnr e?h &Q:Hﬁﬂlﬁt/mt&lict@ﬁvﬁh |ﬁrtﬁ):\g’@t e Or
e syn oSe | ed. 1 n e art
heesSsgba st Gitere noERded Hetepaetsausoni and e UG HiERE e

formula 3 Hankierein Ad is a bond or -(CHZ)P-, pis an integer fromO to 4).
The reaction may be carried out by nethods known in the art) for exanple,

«via a base-cat "Algprist radadoh muderdbersugh aoncorepatnidoa drigan aiyeesastivaat et 4 or t he

reactlog

et hanol ,
2- met hoxyet gﬁgﬁd%&%hhﬁﬁgg ?Eg&wﬁﬁhégggéﬁﬁ#ﬁkﬁg§ggﬁ%gt|ve hydrogenatlon t he
car bon-car bon Wﬂ%ﬁlsp QRS h el SsucR qy&&érﬁﬁoﬁﬁd hRRud)aheRz @i‘ﬁlﬂllﬂ{ort&%

conpound
Sui t abl e

f fornu to an am no gr oup provi d ﬁ a conpound of formula 4.
ﬁgﬁ

mongg e iqinishas O PRYVERtEAh fc%ﬂlamf AROY WPSE@%&PF zﬁsem@r M a

pl ati numor p Iladlqn1catalyst {e.g.) PtQ2 or palladiumon carbon,
preferably 103§9§Em£%%?—
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The naming of the compounds of this invention is illustrated below:

RZ
R'—A N
|
@L”A}

(L)

In general, the nomenclature used in this application is generally based on AutoNom,
a Beilstein Institute computerized system for the generation of [IUPAC systematic
nomenclature. However, because a strict adherence to these recommendations would result
in the names changing substantially when only a single substituent is changed, compounds
have been named in a manner that maintains consistency of nomenclature for the basic

molecule.

For example, a compound of Formula I wherein A is -C(O)-(CH,),-, R is 4-
fluorophenyl, and R? is hydrogen, is named 4-[4-(4,5-dihydro-1H-imidazol-2-yl-
amino)phenyl-1-(4-fluoro-phenyl)propan-1-one.

For example, a compound of Formula I wherein A is <C(O)-CH,0-, R' is 4-methoxy-
phenyl, and R? is hydrogen, is named 2-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenoxy]-
1-(4-methoxyphenyl)ethanone.

As is well-known in the art, the imidazolin-2-ylamino group in compounds such as

the compounds of Formula I is in tautomeric equilibrium with the imidazolin-2-

ylideneamino group:

H
—N N —N N
Y =T
N N
H H



1

pal | adi um on carbon) in an inert organic solvents such as ethyl acetate,

t et rahydr of uran, nethanol or ethanol. In step 3a, treatnent of a conpound
of formul wolowioids a hal ogenated 4, 5-di hydrolH i mi dazol e (IddyERQyiiges a
conpound of Forrmula la. The reaction proceeds on heating 5 under refl ux,

typically under an inert atnosphere. Suitable solvents for the reaction

I ncl ude i nert organic solvents such as nethanol, ethanol, 2-propanol,

di chl oronet hane, acetonitrile, or tetraH@drofuran) preferabl y 2- propanol

The hal ogenated 4, 5-di hydro-1 Hi m dazole is known to or can readily be

synt hesi zegbr laumtehmee afl te einipdunds f Forniula T fie sBow aé laavuegmhaiazayrmzms i s
of 2-chl oro-4,5-di %/d[)o A1H i m dazol e |ds descri be %Tram %
Bel | asi o, Ao Sirigyite, bEL)s to'pe Haflersippd Shss comppindafiRpth Ritieric T 4 X
~ (CH2) ~ Nbf2ndéd @ibeQrithiR tinat @ppeé bf the ifverfigm NO2 R2 Step 2b R (CH 2)n N H2 6
R2 Step 3b R1L ~ (CH2)n I NN~~~ Hla In alternative Route A) the starting
-conpounds, an optionally substituted 15 unsubstituted aryl |b and an acyl
hal i de 2b ar e Avoemgeampdungds o thelpatrent inventiomsahford in thaSyshoaicef theni cal

Conpanys QBvé{t%nk&‘?Mh E&n?&urﬁﬁ'&f F&RAk1A Y, ol?(i‘nﬁwahm%xﬁ@r@ IQUerﬁlh‘é?ﬁoﬁthéehﬁ@i in
the art. In step , reaction of anotlo [Ty substituted a h an

acyl hali dBIXE‘b'e f@ﬁﬁwrlp@aﬁm@gw Yaaqeﬂ lﬂsalrtwb@ a&ﬁ%h%sﬁofr ?rswaeferﬁ?fim des
a conpound of for The reaction is | e er conditions known
to one skilled ‘ér“%gjepén‘ge“tlyl’ﬁ?f" CORErEfCE pre era{)lyg%(&ga(gﬁ]gh condi tions. The

reaction proc sen ewl s acid ca t uch | um num
Chiori do | an e aubgirbt §ifnaeEAeufindat o brasi R R A infger of F1o

ni t r obenz endpsive xame predevdbly lae integer of Bn step 2b, reduction of the nitro
group of compoynd of formula 5 to an ami no group 5 provides a conmpound of
fornul @ 6. Th& neindepandengyinack acqurredcanreferablinar epfiansllyrsutistitiged by one,

two, or three substituents independently selected from lower alkyl, alkoxy, aryl, aryloxy,
aralkyloxy, halogen, ethylenedioxy, or optionally substituted heterocyclyl; more preferably
phenyl optionally substituted by one, two, or three substituents independently selected
from halogen, alkoxy, or optionally substituted heterocyclyl; most preferably phenyl

15  optionally substituted by one, two, or three substituents independently selected from
chloro, fluoro, ethoxy, methoxy, or optionally substituted morpholin-4-yl, or optionally
substituted piperazin-4-yl.

R? is independently in each occurrence preferably hydrogen.

Preferred compounds of Formula I are those, wherein A is -C(O)-(CH3),- and n is 2.
20  Especially preferred are those compounds, wherein A is -C(O)-(CH;),-, nis 2 and R' is aryl
optionally substituted by one, two, or three substituents independently selected from (C,.¢)-
alkyl, alkoxy, aryl, aryloxy, aralkyloxy, halogen, ethylenedioxy, or optionally substituted
heterocyclyl.

More preferred are compounds of formula I, wherein A is -C(O)-(CH;),-, n is 2 and

25 R'is phenyl optionally substituted by one, two, or three substituents independently selected
from halogen, alkoxy, or optionally substituted heterocyclyl. In a preferred embodiment, R’
is phenyl optionally substituted by one, two, or three substituents independently selected
from halogen or alkoxy. More preferably, A is -C(O)-(CH,),-, n is 2 and R is phenyl
optionally substituted by one, two, or three substituents independently selected from

30 chloro, fluoro, ethoxy, or methoxy; and even more preferably, A is -C(O)-(CHz)n-, nis 2
and R' is phenyl, 4-chlorophenyl, 2,4-dichloro-phenyl, 4-fluorophenyl, 2,4-difluorophenyl,
or 2-fluoro-4-methoxyphenyl.



described in Route A step 2a. In step 3b, treatnent of the conmpound of
formula 6 wth a hal ogenated 4, 5-di hydrolH i m dazol e provi des a conpound of
Formul a | g0 ¢Phdasgzeacti on may be carried out according to neithess/ighescri bed
in Route A, step 3a. 1o Exenplary preparations of a compound of Formula |la
utilizing the reaction conditions described in Schene A are described in
detail in Exanples 1 to 8. -24 Schene B Schene B describes an
alternative nethod of preparing a conpoudd of Fornula |, in particular a
conmpound of Forrmula Ib wherein Ais -C(O-CH20-, and R1L and R2 are as

ﬂgfz l ged herel rﬂg'gmgf preféaéa%r@c&a Rinds o@r&ﬁﬁlab WwhielRi ASS ac(RLUCHMRisk ¢ 2¢c /
~ e
db In gene"r“zfl1 1} Pllée"é’[)%ﬁ%fﬁﬁ'éedc P(%Psor HHC%?%‘i‘tuﬁ'éﬁQ ‘%%epfﬁd%qgsaﬁaﬁcplg?)ﬁ'ol 2¢c

are com‘rerccptmhhlyy sanbatii tedall lfe;cerbo,rclydmahqib@nf Mo piethraldp, AChhe@(O(CHBe)xpany? or
k o I
351 ot e R € s B LERRItuledS, GTMISEE € DOSRRE R Kpeh By It dBL Bl 1 0
conmpound dfPtiOOﬂlﬂﬁﬂubSmutéﬂhBOr[é@bm‘bﬂ ertreniaBy substifusetl pigeragincéyl, eldat of ons
known to ofifys, ka'nh'e%’n hdrd éﬁf&Sﬁly, A@rsQC(OWM—IL)&mﬁ%‘z SHARPRSY. &o?ﬁ?c%' 4n

conditions, in presence pot assjum carb sodi um

car bonat e, YMK“&'@&W%‘&‘HB@HH{O@" %ﬂpbéﬁié E‘@FV@H‘(%‘Y#’B’FeT{Yhé reaction incl ude

aprotic Or(@ﬂ?la%lﬁ@&a‘{l%ﬁyl)spﬁbraaﬁl Nyl‘[ihéh)mai Mh&)@/&ﬁ%ﬁhﬂ@plpéﬁhh%?’ﬂﬁlﬁnw an, or
di met hyl oxi de

ste the nit rou d 7
Lo an A G HPBX RS s HBETY - Gopronrad pilfedyPp st 4dhER Ay
conditions include catalytic hydrogenat I on using a platinumor pall adl um
catal yse, or tHspédidlly meﬂetrdéaremom;muads of formglall) whetindteis -S(0)-46He).s ol ivént s

25, or L1 if 63PLAballp iR LI by RART: s St Ry B RaBkARE ot

N, N- di ne ura , treat ment
of the co 6h-ofalkydratkae, @ylmf,wrd ﬂamgelnaqredthalese@pwmr@wpmarwdazo| e

provi des asusanmum@te%c vl 48d R? ik Rydrbbén. rme%ﬂn?aummﬁ%elﬁw it LefoRUtHD), -,
according to rTE descrl ed. in %c enme A s :3[
nis2, R is 4 uorophenyl, and R is hydrogen, is an example of such a compound.

15 Also preferred are compounds of formula I, wherein A is -C(O)-CH;O-. Especially
preferred are those compounds, wherein A is -C(0)-CH,O- and R' is aryl optionally
substituted by one, two, or three substituents independently selected from lower alkyl,
alkoxy, aryloxy, aralkyloxy, halogen, ethylenedioxy, or optionally substituted heterocyclyl.
More preferably, A is -C(0)-CH,O- and R' is phenyl optionally substituted by one, two, or

20 three substituents independently selected from alkoxy or ethylenedioxy. Even more
preferable, A is -C(O)-CH,0-, R' is phenyl optionally substituted by one, two, or three
substituents independently selected from alkoxy or ethylenedioxy and R? is hydrogen.

Exemplary particularly preferred compounds include the following compounds of
Formula I, or individual isomers, racemic or non-racemic mixtures of isomers, or
25 pharmaceutically acceptable salts or solvates thereof:
O

T D

3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-(4-fluorophenyl)-propan-1-one,

(@)



Exempl ary preparations of conpounds of Fornula Ib utilizing the reaction
condi tions described in Schene B are described in detail in Exanples 9 and
10. The oggredn@ds of the present invention are |P receptopciagpel/dd:as) in
particular, |P receptor antagonists, and as such possess sel ective
antagoni st activity at the IP receptor. 1o These conpounds (and
conpositions containing them are expected to be useful in the prevention
and treatnment of a variety of diseases-ilfi-mammals, especially humans. In
particul ar, the conpounds of the invention possess anti-inflamuatory and/ or
anal gesic properties in WivoO and accordingly, are expected to find utility
in the treatnerb) of disedse §tates associated with pain conditions froma

Wi de variety of causes, AGIND limted to, inflamuatory
i»)n) prenenstrual pain, centra

~ BN
pain, surgical pain, vil taLﬂEa

pain, pain due to bug i graine o ft'erNheadaches) nerve injury,
.neuritis, neural gias) poisoning, ischemt injury, interstitial cystitis,
cancer pain, viral, parasitic or bacterial infection, post-traumatic
injuries (l'r(rzcgl-didlmgaphemdmr[és(4eﬁad|ihsqb@rus!-imi.q'la;ol-ésdaymaﬂgnmavlhpawcl -aned
with functional bowel disordgrs such as irritable bowel syndrome. 2o The
conpounds of the present invgntion are also useful in the treatnent of

i nflammat ory cd@Mitions a varie of causes, including, but not
limted to, bacterial) inﬂ%ct'ons, rheumatoid arthritis,
osteoarthritis, surger J iQﬂL\ i di opat hi ¢ bl adder

i nfl ammati on, over-@se, ©ld age, or hutn)tiohal deficiencies, prostatitis,
and conjunctivitis. 2s The conpounds of this invention are also useful in
treating di sease 33S9GI Witk Ly . ) ta
associateg'eﬁ 0%@é%§§$3223%%fﬁ%§§?ﬁ3% .§%k§§%¥ﬁbﬁﬁ§*9gh§§gﬁﬁ?ﬁéhé@g
conditions such as bl addd€®l od®l et obstruction, urinary incontinence,
reduced bl adderdgapacity, : of micturition, urge incontinence,
stress incontinence, bl ge i Vi hy beni gn prostatic hypertrophy
(BPH), prostatitis) det ¢xi a,] 3¢ urinary frequency, nocturia,
urinary urgency, ov e rc Ry persensitivity, urge

i ncontigience, urethritis, prostatitits, pelvic pain syndrone,

prostatodynia, cystitis, and idiophatic bladder hypersensitivity) and ot her
synpt ons  rle(2-dithtovopheayBeX- (4764, Bdeyder- 1 H-imid2®l- 2THemvonplemyd spropan-hiose,

i nvention may also find Btility in the treatnment of hypotensive vascul ar

di seases such as hypot engi on associated with septic shock. In addition, the
conpounds of t®)s in ent lon are useful in the treatnent of respiratory

di seases such as a” ma. NThese and ot her therapeutic uses are
descri bed, for exang i4fman's, The Pharmacol ogi cal Basis
of Therapeutics, ninth edition, C?ﬁm# ', New York, 1996, Chapter 26,
601-616; and Col eman, R A., Pharmacol ogi cal Reviews, 1994) 46, 205-229. The

bi ndi ng afyf jni g 18 4t hege G ) qq%] h vt 1. measur ed
with the i3n[4v %%’8%&%?]&1&,{8%%&2? I {ﬁg%%l%?gu qB%?ﬂéﬁﬁggg; (g%?descri bed in
more detail in 10 Exanpl er 180 Preferred conpounds have a pK, in the range
of 7.1 to 9.6(n this asslay. | n the following table are given exanpl es of
invitro Human Pl at el et AR Ret 3 xNhdi ng-ehat a of sonme speci fic conpounds
of this inventiorgHConp A itxﬂg rds the Human Pl ateletlP
Recept or 3‘\o N N

(pK,)3-[4-(4, 5-Di hydro-1 Him dazol - 2-yl ath no) - phenyl ] -1-19. 50( 4- f | uor o- phen
yl) - propan- 1- one;

3- [ 4- ( 49 5-3D hAF-dilydro-Hdiadazo-2ylamine) pheneh yi-{2- lu@®-9-8feahowsr phol i n- 4-yl - ph
enyl)-pro - = (14s{.] m dazol i di n-2-yl i deneam no) - phenoxy] - 1- (4-108. 56ne
-thoxy-pheﬂ?&?ﬁggﬁgﬁbgéfk’

4-(4-{3-[4-(4,5-D hydro-1Hinm §azol - 2-yl am no) - 58. 03phenyl ] - pr opi onyl J- phen
det hyl esterl-(2,3-D hydro-benzo]
- MR- y| Nerepeam no) - phenoxy] - et hanone;

yl ) - pi per azi nd9)- car boxyl i ¢ acil
"1, 4] di oxi n-6-yl)-2-[4-97. ¥

4-(4-{3-(4-(4, S-D hydro- i / ;nigﬂl- 7. 41phenyl ] - pr opi onyl J- phen
yl ) - pi perazi ne- 1- cagboyt s N N

acidethylanide3-[4-‘g%g-u hydr o- 1H i mi dazofl- 2- yl ani no) - phenyl ] - 1- 67. 55(4- (4
- met hanesul f onyl - pi perazi n-1-yl ) - phenyl ] - pr opan- 1- one;

3-(4-(4,5-D hydro-1H i m dazol - 2-yl am no} - phenyl ]-1-79. 33{4-]4-(furan-2-carb
onyl ) - pi perazin-1-yl] -phenyl

J- propan-1-one3-[ 4- (4, 5-Di hydro-1H i m dazol - 2- yl ammp) - phenyl ] - 1- 29. 36(4-i so
pr opoxy- phenyl ) - propan- 1- one; -27




ConmpoundExanpl eAf finitytowards the Human Pl atel et| P Recept or

(pK,)1-(2,4-D fluoro-phenyl)-3-[4-(4, 5-di hydro-1H 27

251 m dazoypdnubaai no) - phenyl ] - propan- 1- one; PCT/EP01/12776
4-(4-(3-[4-(4,5-D hydro-1Hi m dazol - 2-yl am~no) - 77. 17phenyl [ - pr opi onyl } - 3-f |
uor o- phenyl ) - pi perazi ne- 1-carboxylic acid ethyl ester;

3-[4-(4,5-D hydro-1H i m dazol - 2-yl am~no) - phenyl ] - 1-47. 74( 2-f | uor o- 4- nor phoh
n- 4-yl - phenyl ) - propan- 1- one; -19-

4-(4-(3-[4-(4,5-D hydro-1Hi m dazol - 2-yl ammp) - 77. 23phenyl ] - pr op~onyl ] - pheny
|') - pi per az. pec4ls-ayaescy Higniddofint ino)phenyl]-1-(4-morpholin-4-yl-phenyl)propan-
ester3-[ 4- (ﬂﬁg Di hygro 1H—|n1dazggﬁﬁ y?%nn%} p%enyl? 1- 78ylg[4yt£ é;thyl pi
.perazin-1- y??gphenyl] propan- 1- onel-[ 4- (4- Acetyl - pi perazin-1-yl)-phenyl]- 3-
[ 4- (4, 5-78. 20di hydr o- 1H ~mgazol - 2- yl am no) - phenyl ] - propan- 1-onel- (4-Chl oro
- phenyl) - 3- [4(hﬂ 5-di hydr o-|1H {|m dazol - 2- 29. 40yl am i no) - phenyl ]

<- propan-1-one; 1-(2, 4-Di chla\g-.-e-v 4- (ﬁ -di hydro-1

H 29. 5S~m dazol - 2-yl am nd 1-gne
3-[4-(4,5-Di hydro e plher & 1- 28. 50phenyl - pr opan- 1- one;
1- (4- Benzyl oxy- phegizgﬁg (4-(4,5- dlhydro 1% i mi dazol - 27. 952- yl ammo) - phenyl ]
- propan- 1- one3- [ 4- D hydro- 1H i m dazol - 2- yl ammo) - phenyl ] - 1- 29. 00( 2-f |l uo
r o- 4- met hoxy- phcnyl ) - propan- 1- one;

3-(4-(4, 5-4D{41t/415 gx}ilyla%mmmasz&ayﬁﬁmwhmﬂw (3-fldordZ4-AUrpheleaoxy- phenyl } -
pr opan- 1- one; g npound wi t hoxal

aci d3-[%- OﬂﬂEmEiHVH?B I?P$n1dazol 2-yl am no) - phenyl ] - 1- 28. 31napht hal en- 2-yl
- propan- 1-one; o)

| - Bi phenyl - 4- yln§ [ 4- (4, 5-di hydr o- 1H {jjm dazol - 2- 28. 83yl am no) - phenyl ] - pr opa

n-1-one;
1-(3,4-Difluoro-phenyl)-3-(4-(4, @ @ 65)1\-/>zol 2- yl amo) - phenyl

] - pr opan- 1- one;

1- (3, 4-Di chl oro- phenyﬁ) 3- f/\?h 5- d~hydr o- 1H 28. dﬂlntdazol 2-yl am no) - pheny
| ]-propan-1- oneg

3-[4-(4, 5-D hydro- EIP;ZO| 2-yl am no) - phenyl ] - 1- 28. 76( 2, 3, 4-t nchl or o- phe
n

(

[
yl) - propan- 1-one; 8 ConpoundExanpl eAf finitytowards the Human
Pl atel et 1 P Recept or
pK, ) 3-[ 4- (4, 5- D hydr o- 1H—|n1dazol 2-yl am no) - pheng ]-1-29. 35(2 f |l uor o- phen
yl } - pr opar-i4-6he-ilyzra-1H-shidezal-25ylsmins) phestybinl-[4-(ethylaminp- carbio B tRiRr 2601 51 H-

i m dazol - ngp k- propan- 1-one;
4-14- (4, 5- D%hﬂga H% %Jzol 2- ylantno) phenyl]-1-88.51(4-fl uoro-phenyl)-b

ut an- 1- one;

3-[4- (4, 5-Di hydio- 1Hi mi dazol - 2- ylan1|o} phenyl ]-1-29. 17(3-fl uoro- phenyl )-p
ropan- 1- one3-[ 4- (4, 5- Di hydr o- 1H 4 fingez 04«2~ A% NO) N nyl ]-1-29. 37(

6- met hoxy- napht hal en-2-yl)-prop flgﬂl phenyl)-3-[4-(4, 5-di
hydr o- 1H 29. 13i m dazol - 2- yFanmTo)>phenyl ] - pr 0Fan-N- ond;

3-[4-(4,5-D hn%&g-lkkénid.nggjz yl am no) - phenyl ] - H.28. 99napht hal en- 1-yl -pro
pan- 1-one The TN ry/ anal gesic activity of the conpounds of this
invention may be assayed| by in vivo assays such as the Rat
Carrageenan- | nduced Mechani cal Hyperal gesia 5 Paw Assay and the Rat

Conpl ete Freund's Adjuvant-Induced Mechani cal Hyperal gesia Assay) as

descri hed Ee )[4t i . BViadty.in
R e L i e L g A e e L RO A R o
such as theﬂunhmbﬁnﬂhnopmlBﬂméder Contractlons | nduced by |sovol unetric

Bl adder Di stension Assay and the |nhibigion of Vol ume-Induced Contracts in
Rats Assay, as(kjescribed in nore detailjin 1o Exanples 21 and 22,
‘respectively. Activity in the inhi ept| hock may be assayed
by in vivo assays such as the Rat dot o nduced Hypot ensi on
Assay, as described in nore i esent i nvention

‘i ncl udes pharmaceuti cal nﬁ%gf i ons conpri5|ng at { east one conpound of
the present inventiofifzqr /N iwtdual isoners, racem c or non-racemc 15

m xtures of isoners, or p Par maceutical ly acceptable salts or solvates

t hereof, together mﬁth atlll east one phar maceutical ly acceptable carrier and
optionally other therapeu®ic and/or prophylactic ingredients. In general,

t he conpounds of the present invention will be adm nistered in a
therapeutically effective anmount by any of the accepted nodes of

adm ni stration for agents -29 that serve simlar utilities. Suitable
dosage ranges are typically 1-500 ng daily) preferably 1100 ng daily, and
nost preferably 1-30 ng daily, depending upon nunerous factors such as the
severlty of the dlsease to be treated the age and reIatlve heal th of the

e Y 4

e B Y o



35 capsul es, cachets, suppositories, and dispersible granules. A solid
carrier may be one or -30 nore substances which may al so act as

di | uent s, wig @4eis3ng agents, solubilizers, |ubricants, suspen@trd1fgents)

bi nders, preservatives, tablet disintegrating agents, or an encapsul ating
material. In powders, the carrier generally is a finely divided solid which
is a mxture with the finely divided active conponent. In tablets, the
active conponent generally is mixed 5 widdr the carrier having the necessary
bi ndi ng capacity in suitable proportions and conpacted in the shape and
size desi ref-(d8ailyavsieHsindaszol-20/1ahipIringl) ab| 4 (methbAéstlfbA AN pipeaiin-ane (

1) to abou:l seVﬁa{%’ 1(]72% egercent of the active conpound. Suitable carriers
.incl ude bufPhen apil399%8" t 0 magnesi um carbonat e, nmgnesi um st ear at e,
talc, sugar, |actose) pectin, dextrin, cstarch, gelatin, tragacanth,

met hyl cel | ul odB, sodi um 10 carboxynmeth , a low nelting wax, cocoa
.butter, and the like. The term "pregRa nt e d to include the
formul ati on of the active conpou @ tiﬁt\ terial as carrier,
providing a capsule in whic e agY ’N. R7or w thout
carriers, is surrounded cafrier, which is in gssociation with it.
Simlarly, cachet-l§\an(d/\l\ efhges are included. Tablets, powders, capsules,
pills, cachets, and Tozenges 15 may be as solid forns suitable for oral
admini stration. Cther folims suitable for oral adnministration include i qui d
form preparations incl udlong enul si ons, syrups) elixirs, aqueous sol utions,

aqueous su i qns), or, sol.i.d fqr repar at j.an ich are i ntended to be
conver t ed CRo 9 E2 el SRR P o B Bl haRE e AU BT R e
pr epar etl iylpleoyilpiopas-1-érer exanpl e, i n aqueous propyl ene 20 gl ycol
solutions or may contain enul sifying agents) for exanple, such as lecithin,
sor bi tan nonool eate, or acacia. Aqueous solutions can be prepared b

di ssol vi ng t héCarpownals obHhsaressnt iinﬁexwatrenasabmmadmb)n@lesmtbe& depitdoinghe s,
fllavors) shaRiahive syR@lerRPELtiBh S &3 ShAGE I BdesOGEIB oW USPENSi ons can be
prepared by disper'sing the finely divided active conponent in water with
Vi scous nat er i@le staytifgimateriARlant dbagehts H¥éd inQréparigig MRese t6&®bHEndsienerally are

met hyl cel | uhose, . squh_um car box tg)?(.l cell El 03@ . ggﬂ?ot.h - wel |~ known
suspendi nggenpLablelpR PR SirRs Bish of ArishEneanich Conor 2 RIBBHET ons,
and enub sibymaethadokmasn toahbsiskilled in dddirtt fodowing ptdredacs satdoxtb irpreferetces

col orants, VEI Di b t LT kG .
sweet ener s Elj(lj?bs Hgs?g%r?lc{il?;e{ %%%ggnrﬁse)r%g Hrg & Cu%?[ﬁegzt{’ Ir\llgﬂe?ggéﬁglgs R%%;y (ﬂ%’elglgllke. The
conpounds \6ilumieelpeRaeddts Ghevesityiof arhey (eerppundruFlagvier ScisncgpBukdishernsall9830

adm ni strayd|@Mel £-5%nd SA¥pleMeREls; Rd @anic@%ﬁ%nﬁ_Wﬂ%‘@ Sbpd: R PEKOT991
cont i nuous i nfusion) be presented |€?un| t dose formi nrﬂ?rrpoul es,

and may
pre-fill ed/dymenldl) Thefallpwing suptaeticreadiogchemespredersly Hoskatts N s9Hers with
an addesl phehedymft which the@ngAds bf the PBesb)inicion B b PhtRsias], shid pansisons,

sol utions, or..enmulsions in qil.y or.agueous vehicle for .exanpl e. sol utions
h aqueoumSReHR ket by i recuf RS ME7 b e andifE Tk Euio

di l uent s, sBiled m thenarshaymgueferel ¢s thentisdmaremoopynesie tyls wpplicatipnl yet hyl ene
gl ycol, vegetable oils (e.g., olive -31 aqil), and injectable organic
esters (e.g., Toesidrting matesipls and dberimjermediatds of thersimthgtio repctigesrhemeumiy he

i Sper 1 N B B o b e A i B PG it
form  abt lﬁg*é‘"b)f“ éf&q,6%5@@%5%&“&%9@@% a8 frediky Slﬁym%ﬁh‘ﬁ mpagggi on
f rom sol utdheficlepized @snsd tdnvbhtishabafedns intirling pHysidalsiohitaiisand syeatdfa. €. 9. ,

sterile, pyrogen-free water. The conpounds of the present invention may be
formul at ed f orUslepispaifiedcoitin sintaty, ohe teactione degritled hérsingereferabdynwke placecateans

‘or |otions : r e apde o

exanpl e, bagm? %’r}%&fg{%%ﬁ\?\n%tg ﬁ %an gg%%%éa@eq%ﬂﬁéﬁ cg'la{szgwé E(ﬁagﬁléqg%dcl: ’tnlqé)rr? of

sui t abl e tiEicrabhi figmahanid} °Gg 4bon 12y €n rrd most prsfesablngndeorrvenigpthagtedons t h
‘an aqueoUsoB @k hnbhRaseAipdrathre] e.§ Tabdangy @b, al so containing one or nore
enul sifying agents, stabilizing agents, dispersing agents, suspendi ng
agents, thickegthagesmand B.desuribe alterhatige metholsto geaeratd tht composndstalFoembiar

t opi cal aqninistration in the nouth include | ozenges conprising active
agents in‘a flavored base, usually sucrose and acacia or tragacanth;
pastilles conprising the active ingredient in an inert base such as gelatin
and glycerin or i5 sucrose and acaci a; and nout hwashes conprising the
active ingredient in a suitable liquid carrier. The conpounds of the
present invention nay be formulated for admi nistration as suppositories. A
| ow nel ti ng wax, such as a mxture of fatty acid glycerides or cocoa butter
is first nelted and the active conponent is dispersed honogeneously, for

o o, - I o o - - = v




T

adm ni stration. Pessaries, tanmpons, creans) gels, pastes, foans or sprays
containing in addition to the active ingredient such carriers as are known
in the aryotepgszappropriate. 25 The conpounds of the presemriepollygnéi on may
be fornmul ated for nasal adm nistration. The solutions or suspensions are
applied directly to the nasal cavity by conventional neans, for exanple,
with a dropper, pipette or spray. The formulations nmay be provided in a
single or nultidose form In the |latter2base of a dropper or pipette, this
may be achi eved by the patient adm nistering an appropriate, predeterm ned
vol une of the solution or suspension.SscdemkA the case of a spray) this may
be achieved for exanple by neans of a netering atom zing spray punp. The
.conpounds of Shigen &slesdribesiethodoof preyariig; £ @nipduaided Foamuhdy iagakticular a

adm ni stration articularl v to the Lratoryitract: and kncl udi ng
i nt ranasalcoggﬂ%‘rﬁ‘lﬁ)gf Fogpl .ia %ﬂ%n b 5&‘3’3@52 T x&jé‘n@r"ﬁ yaa} gﬁ/%e%gle&lgg

ratio € Co smal |

particle deminbefareexanpl e of the order of five (5) -32 mcrons or |ess.
Such a particle size may be obtained by neans known in the art, for exanple
by m croni 00 The active ingredient is provided in a pressurized pack
with a sui propel I ant such as a chl orofl uorocarbon (CFC)) for exanple,
di chl orodi f Lt?l’ onmet hane, gt ri chl orof | uor omet hane, or

di chl orot etrgfl uoroet han§, or , Bar borg s di oxi de off other suitabl ¢2gas. The
aer osol magi-comventent H cont_ai_heﬁéa_surfaﬁu Raa & thin. The
dose of drug may be contr b5 a netered valve. Ater nat y the active
i ngredients fay be provRded in BOformof a dry powdeé, for eXanphNe,a powder

m x of the conpound in a suitable powder base such as | actose) starch
starch derivatives such as hydroxypropyl methyl cellul ose and

pol yvi nyl pyrrolidine (PVP). The powder carrier will to forma gel in the
nasal cavity. The powder conposition may be presénted in unit dose formfor
exanpl e in capsules or cartridgeg,ef e.9., gelatijn or blister 4
whi ch the powder ny be admimistered by Teans g I HAAle Yhen desired,
formul ati ons can be prepared with enteric coatings adapted ¢ sust ai ned or
controlled rel ease adm ni stration of the active ingredient. ~s ;
pharmaceutical preparations are preferably in unit dosage forms. In such
form the preparation is subdivided into unit doses containing appropriate
guantities of the active conponent. The unit dosage form can be a packaged

preparation, the package containing discrete quatities of prepapation,
such as packeted tgabl ets, .c_a.psuli@j%_a.n.d_p.ovxders Ja vj aIQs) gﬁ les. Al so,
aclret,

;
the unit dosage form can be a capsul e, tablet R S ged}i‘ii}alf

or it 20 can be the appropriate nunber of any of these in p R rm

O her suitable pharmaceutical carriers and their for ggl ations ar# described
in Remington: The Science and Practice of Pharmary 1995) edited by EE W
Martin, Mack Publishing Conpany, 19th edition, Easton, Pennsylvani a.

Repr esent at i vén Bbatervaakestatag chmpouhdd, b kasne danfwhareindt B lewerptiyt)dindfa t he
present i i e _de i i - 0,147, | ow ng
preparat i %%Igmadrfgg}%eaﬁa a%ecz)%{ar{r"gr%%ln{//gvnaﬁ?%lggﬁg%?aﬁlﬁgrg}g '%Jélzlfli‘ ?g@wﬁlcgl he art to
nore cl eaidompangcorsirakuowmtp erncapreashly be syrithesired by those skilled inghe afthey shoul d
not be considered as limting the scope of the invention, but nerely as

bei ng il ustr &% pt¢R larigaqtioprod 8 ketoge Ly withpdepedehyde 23 provides p somppehofade to
e {ls u ; 810’610 Gornagy ;\Mvh&e_rremte@boh@ oPLTREN S, ﬁ_@dti._ﬁt@ga.fﬂoraloga m.fsf,hetr&ﬂfﬂ&)i &%b)r es)
etc.), but sone,expgrinen error .and devi ati on .shou oyy se) be

o Foved f OF CReET SRR knoun i Liar B8 SxuRenss o pore-aalirsialdcr

cal i br at i @ondencativdh regctafn. Suitdbdy )veatsdot the rédckien includeddofXddgrhic sdlvents

3 [ 4- {4, 5Pyt ar b bR - pE R RBTKL e~ (4-1 uor opheny!) pr opan- 1-

one F / [/
In step 2a, the selective hydrogenation the carbon-carbon double bond of and

15 reduction of the nitro group of the compound of formula 3 to an amino group provides a
compound of formula 4. Suitable reducing conditions include catalytic hydrogenation using

a platinum or palladium catalyst (e.g., PtO; or palladium on carbon, preferably 10%



| a) 1-(4-Fl uorophenyl)-3-(4-nitrophenyl}propenone 5 A solution of

4-f | uor oacet ophenone ( 11.05 g) 80 nmmol) and 4-nitrobenzal dehyde { 12.08 g,
80 Mol ) wo e4ee3ol ( 120 nL) was cooled in an ice bath. Hea/rmagiizen

m xture was treated with a solution of potassium hydroxide {9.86 g, 176
mmol) in water (80 nL), stirred for an additional 30 mnutes, then
concentrated in vacuo) and diluted with water. The resultant residue was
collected by filtration and washed with%ater. Crystallization from ethyl
acet at e/ hexane gave the title conpound as an orange crystalline solid (
16.98 g, &ﬁll&ﬁlm i) aarbd;mn @n 168t Orghnic Alabnts buichfa@ethyl sJeka0d; Ndshy@adfern; C,
66. 40; H, é I . Found: C, 66.48; H, 3.65; N, S.29. |b)

.3- (4- AnlndBﬁ ﬂVforft ﬂo | uor ophenyl ) pr opan- 1- one A m xture of

1- (4-fl uorophgp 15 10%
pal I adi um on ga)réh% X tht'%eﬁg&g %{fﬁ%%ﬁ%ﬁfog gj f%@lorsg% g ggg %R? gacet ate
-( 100 niL) M&émidagele {ihpred ¢8@rc05npwmis>f§pnmlbnle thetreastion grencedsarmhqatiog sur e
using as nygieoRMuk] dibiel i dep AlinelEmb ity Sh VR e dilohnialibgd
through a Cell " tz;!n rﬁm h Qrpme tr a?e%oncenit%?%éﬁﬁgs f\c}a(t:}tgkoregéFt’tj)r|“’:}(|E cation
by silica i@t Ofﬂqnwalve@ﬁaws magthanahethanoh Zepieppnelcdichloermethante, gave t he
titl GSZOTSY?@&BHntﬂE Sinte@hhydibuédh, pedférdblyi2eskop i), Biiellbgadiate 457ditlydr01186%9
m p.
3-(4-(4,5 lﬁlﬂiﬁ%aféds Enewmios£an readily beswnshesized by those phordinggy sl imtheprt f¥pan- 1
-one A m xkamplepfynthebid o Pachlophid(bytihydreo( BHfimidazolehiedestnilpgdopairads; anend. 1. 17
g 4 8 [ i ro-1H i m dazole sulfate (1.95 g, 9.62
%)nﬁgg%g%qggegﬁgkﬁ”gt%W?hg'g?gcedure described in Trani) A and
BeIIaS|o E.) J. Het. Chem 1974, 11, 25 257) in 2-propanol (20 nL) was
heat ed undekltersdtiveRduterA15 ni nutes. The reaction mxture was cool ed and
diluted with ethyl acetate ( 150 nL) and washed wth 5% sodi um hydr oxi de
solution) water, and brjine. The organic |ayer was separated and dried with
pot assi um carbonate, ang evaporatew? n vacuo. Purifi%Etion by silpxa gel

chronatograghy, el uti n thanol/ dICh|Orﬁ @RS, Ining 1%
anmoni um hydr oxi @e, ave 30 __Sertv _

di hydro- 144 dazol - 2-yl a no) d,- 1- (4-f1 uorophenylg) prop pOg as an
oil ( 1.01— -34 g, 76. . The oil was converted to the hydrochlorlde

salt, mp. 190.2-190.8 C. Analysis for C-8H 9CIFN30 0.2 H20: Calcd.: C,
61.52; H 5.56, N, 11.96. Found: C) 61.40; H) 5.47; N, 11.97. EXAVPLE 2 The
foll owi ng conpounds of Fornula la were prepared utili~ing the analogous
procedures described in Exanple 1, but substituting‘éfjluoroace &2phenone
in Exanple la with c@responding cdifffinds gf for nmi-a (e ceedi ng
correspondi ngly.

3-[4-(4, 5-di hydro- 1H i m dazol - 2-yl am no) phenyl ] - 1- (4- |sepropoxyphéﬁkl)propa
n-1-one hydrochloride salt, mp. 134-137 C. Analysis for Cz, H26CIN30 0.2
HZO 10 Calcd.: C, 64.42; H, 6.80; N, 10.73. Found: C, 64.49' H 6.69; N,
10. 86.

1-(2,4-dif|uorophenyl}-S-[4-(4,5-diSygéo 1H—|n1dazo 2- ylanlno)pﬁenyl] prop
anl-one hydrochl oridé salt, s nal y§ 1 @) N30
0.2 HzG Cal cd.: C, 58.52; H 5.02; N, 11.37. Found %2'5 H/L4:>89 N,
11.47. 1-(4-chlorophenyl)-3- [ 4- (4 5-di hydro-1

H i mi dazol - 2-yl am no) phenyl] -propan-115 one hydrochlorlde salt)

189-192 C. Analysis for C,8H19C12N30: Calcd.: C, 59.35; H 5. 26; N 11. 54.
Found: C, 59.74; H, 5.33; N, 11.70.

3-[4-(4, 5-di h)ldlaherinhhverﬂaiazﬁl thi2-stalr dimg cminpckmﬂyJa]n—dp{(ophkhnwb),mmhn 1- one

ob 5. vy ot 3 ByarkB P fice 3 Ui bR SR ] el ©

3- [ 4- ( 4, 5-MdmighiE berniqal Garapany) oarg kaewn & ph@wta}dltyb(e@m@n@qudwbnwﬂrd pr opa

nl-one;s Mipthely- 159 C. Anal ysis for C25HzsNs4z: Calcd.: C, 76.16; H, 6. 31,
"N, 10.52. Found: C, 74.90; H 6.21; N, 10.62.
3 [4 (4,5-di hydmpthtﬂeﬁratd)azﬂlanZ,pﬁbamyrmbahe&wa}yl 1b b Mya0idy RB &mtelipr opa

-one o te s . Anal ysis f S . Cal cd.:
c s 67; %‘é%ﬁﬁg%“ ?6““@‘"%’ Bl B ifown e Brovides g %0@8?5%@%%7‘8 € 3
4-(4,5- di hgeition 1s dariied claamideconiditiving &hpweny bné skilled(a4t, jplge Fyiedd ey fts
) - propan-1one hydrochloride salt, mp. 157-160 C. Analysis for C24H24C1N30
0. 8H20: Cal cd.:



C, 68.58; H 6.14; N) 10.00. Found: C) 68.39; H 5.92; N, 10.02.

1- (3, 4-difluorophenyl)-3-[4-(4,5-di hydro-1H i m dazol - 2-yl am no) phenyl ] - pr op
an 30 1-owe daudysachl oride salt) mp. 187-189 C. -35  3PCT/EPO1/12776

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

-1-(2-fluorophenyl ) propan-1one, mp. 133-135 C. Analysis for C, BH aFN O
Calcd.: C, 69.44; H 5.83; N, 13.50. Found: C) 69.19; H 5.77; N) 13.55. 3-
[ 4- (4, 5-di hydro- 1H i mi dazol - 2-yl ani no) pHényl ] - 1-(3-f | uor ophenyl ) propan-1 5
one, mp. 138-140 C. Analysis for G aH $FN30: Calcd.: C, 69.44; H 5.83; N,
13. 50. FouadttiokrcoR@itidds. THY ré_acﬁgm pPbcedd3.i®the presence of a Lewis acid catalyst such as

1-(2,5-difluor 4, ro-1 henyl ) - prop
ani-one hybige Rbﬁ%r@%@ %ﬁsrgawé g5t sich pgfartyan i e PR ER ob:

Cal cd.: Chekthelind tHe lite96; N, 11.49. Found: C, 58.87; H, 4.93; N, 11.48. |10
1-(3, 5 di f 1 uorophenyl ) -3-[4-{4, 5-di hydro-1H-irni dazol 2-yl am no) phenyl ] -pro
.panil- one hydr doktepi2bdredsetian, Ofrthpnlttzmorzp)gf @mpinaidyed ifernfiwa 5@ aHa BGKFANSD

g 12 1320 (B’%\%Qes a c%mlﬁ)%nﬁ%f féimuta B hNVeactibndlay JeQURtkd dat aeébrifg t6methok N)
1- (3, 4-di cﬁﬁmb@émaﬁwl)efeqealm 5-di hydr o- 1H i mi dazol - 2- yl ami no) phenyl ] - pr op

anl- one hydr ochI oride salt, . 193-19 Anal ysi.s C, BH~
Calcd.: C) 54lpstep fg ‘FFatEPeBSO C%‘BPWC‘S ‘ng ula agwitya gﬂﬁogﬂl}at"é 4}83%“’10 55,
3- [4- ( 4, E-Hiiirhwﬂttﬂe provides a compound of Formula Ia. The reaction may be carried out

Him dazol -2-vl a 251 | Mo rret hoxy- phenyl ) pr opan- 1- one
hydr ochl ocedwh %Fop“%d%gli"bfgg“l?:"“ nar“e&% for C, 9Hzi CI FN302 0.5 HZO:

(54l chhf’ﬁrﬁ%gwgnyYEf%g’ﬂW%%W {3 g B Bl 1050

an20 1- oneohgitions Heseribetkinggheme i age despiab @7!5 detail pp Ekgroples L 6 8C, gH, aC13N30:
Calcd.: C, 54.22; H 4.55; N, 10.54. Found: C) 54.65; H 4.58; N, 10.56.
3- 4-(4, 5-di hydro- 1H i m dazol - 2-yl am no) phenyl ] - 1- ( 6- net hoxynapht hal en- 2-yI
) propan-1-one) mp. 147.5-156.0 C

3-[4- (4, 5-di hydro- 1Hi m dazol - 2-yl am no) phenyl J- 1- (napht hal en- 2-yl ) propan- 1
25 one hydrochloride salt, mp. 162.7-163.8 C

1- (4, 6-di chl oro- 3-fl uorophenyl }-3-[4- (4, 5-di hydro- 1H i mi dazol - 2- yl am no) phe
nyl ] propan-1-one hydrochloride salt, mp. 178-181 C. Analysis for

Cl aH1~C13FN30: Calcd.: C, 51.88; H 4.11; N, 10.08. Found: C, S1.84; H)
4.08; N, 10.16. 3- ( 4-(4,5-di hydro-1Him dazol -2-ylam no )phenyl ] -1-(
2,3,4-trichlorophenyl) 3o propan-1l-one hydrochloride salt, mp. 178-179 C.
Anal ysis for G BH ~Cl4N30 0.65 HzO Calcd.: C, 48.60; H, 4.15; N, 9.45.
Found: C, 48.57; H 3.89; N) 9.61.



- 36

3-[4-(4, 5-di hydro-1H i m dazol - 2-yl am no) phenyl J- 1- ( napht hal en-1-yl ) - pr opan-
1 one, m wo 622;%45%4 32.8 C. EXAMPLE 3 3- [4-(4, 5-Di hydro- 1 pcT/EPO1/12776

H i m dazol - 2-yl am no} phenyl J -1-(4-norpholin-4-yl phenyl}-propan 5 1-one \
v\ NI, I, NHN-~J 3a)

3-(4- Am nophenyl ) - 1- (4- nor phol i n-4-yl phenyl ) - propan- 1-one A m xture of

3-{ 4- ami nophenyl ) - 1- (4-f | uor ophenyl ) pr ofdm- 1- one (0.56 g, 2.32 nmol)
(prepared as described in Exanple I b) and norpholine ( 1.01 g, 11.62 nmol)
in 1o dinmethyl-sulfoxide {12 nL) was Bgahedg at 100- 110 C under nitrogen for
about 12 hours. The reaction m xture was cooled, diluted wth ethyl acetate
.( 150 nl), Wa§aheiantdesmbledam/alteenatar&dnélhbdref pr'EbﬁmgaganhpbdrﬁMfrFomalaI in

separated, _d i to ti as an
oi I which psaé{lcu éjrfl% uougn S §}r§91a Ig(v é%%ynA“‘gzcgaUﬁ hﬁ % @'g&)gpgr%\%gl ysi s

f or O9H22Nﬁ@edbja1embefor€> 73.S2; H, 7.14; N, 9.03. Found O 73.13; H
7.08; N, 15 9.00. 3b)

3-[4-(4, 5-Di hyfdro-1Hi m dazol - 2-yl am_no) phenyl ] - 1- (45 nor phol i n- 4- I phenyl)p
ropan-1-one Sijmlarly follow ng th rocedures descr bed in Exa e | c, but

substi t uti rf-3>LHaX nopkenyHpD- fl uoroﬁ‘ﬁlehy:! ) p
| phenyl) pr opan- one r\'%ceedr ng

3- (4- am nophenyl ) - 1- (4- nor phol i
correspondr ng #Ly gave 3- [ 4-44,

anm no) phenyl J-T- (4- nor phol i n- 4 yl phenyl) - pr opan- 1-one. m p.
196- 197. 6 C Anal ysis for Cz2Hz6NaOz: Calcd.: C, 69.82; H, 6.92; N, 14.80.

H m dazol -

Found: C) 69.46; H, 6.90; N, 14.77. 37 EXANVPLE 4 3- [4-( 4, 5- Di hydr o-1
H i m dazol - 2-yl am no) phenyl ] -1-(2-fluoro-4-nor phoI i n-4-yl
phenyl ) propan-1-one F ~v |l ~ N/ / NeNH~J 5

3-[4-(4, 5-D hydro-1H | m dazol - 2-yl aawr0) phenyl | - 1 rphoI in-4-y
| phenyl ) pr opan- 1- one 1Z—|ydrochl_o'r—|El'e_'s_al_t_“_p> 168 s for
C22HzsClFN4Oz 0.75 H20: Calcd.: C, 56.19; H, 6. 21, N 12 55 ouhdH, C,

59.13; H 6.00; N, 12.56, was prepared simlarly to t he @ ocedures
described in Exarrpl e 3, but substituting

3- (4am nophenyl ) - 1- (4-fl uor ophenyl ) - propan-1-one in Exanple 3a with

3- (4-am nophenyl)-1 10 (2, 4-difl uorophenyl)-propanl - Lne, and pr oceedr ng

correspondi ngly. J\
8 Step 3 o R CH,O _@ */B

In general, the starting compounds, an alkyl halide 1¢ and an alcohol 2¢ are

commercially available, for example from Aldrich Chemical Company, or are known to or

can readily be synthesized by those skilled in the art.

In step 1, reaction of an alkyl halide 1¢ with an alcohol 2¢ provides a compound of
10 formula 7. The reaction can be carried out under conditions known to one skilled in the art,
e.g., Williamson synthesis reaction conditions, in the presence of a base such as potassium
carbonate, sodium carbonate, or cesium carbonate. Suitable solvents for the reaction
include aprotic organic solvent such as N,N-dimethylformamide, tetrahydrofuran, or

dimethyl sulfoxide.

15 In step 2, reduction of the nitro group of compound 7 to an amino group provides a
compound of formula 8. Suitable reducing conditions include catalytic hydrogenation using

a platinum or palladium catalyst, or tin(II) halide, preferably tin(1I) halide. Suitable solvents



EXAMPLE 5

3-(4-(4,5-D hydro-1H i m dazol - 2-yl am no) phenyl ] - 1-[ 4- ( 4- et hoxycar bonyl - pi pe
razi n- 1yl wapdresyds] propan-1-one N1, |, ~N H N H300 NJ O He1%P01/12776

4-{4-[ 3- (4- Am nophenyl ) propi onyl ] phenyl ] pi per azi ne-1-car boxyl i ¢ aci d et hyl
ester A m xture of 3-(4-am nophenyl)-1-(4-fluorophenyl)propan-1-one (1.1 g,
4.52 mmol ) (prepared as described in Exanple |b))

1- et hoxycar bonyl pi perazine (2.1S g, 13."22-nmol), and dii sopropyl am ne (6.5
g, 4.98 mmol) in dinethylsulfoxide ( 10 nL.) was heated at 100110 C for
about 12 I78ihe reakkibn itdede iRert B gahit sOIVAS sG&l0As@ehyl idiatt BONWIkTegI-Nyl acetate

150 2 h | d db Th I
.gepar at gdrp_%ﬂ"i‘@liise’ ﬁﬁahgﬁﬁﬁggﬁﬁgﬁﬂrvgguo rIPﬂ(ral fi cgt :)(r)gaglycm ﬁyg;_ \évgls
comounds m pn1fietddaitst dr KR ELONa BEEHALGIGTIER NIRRT L5 Al
.7.13; N, 1H-dpidapele pepvides a@gnq_)@und{pfl?ommlam The rggtion maydg caisyl out I
3- [4 (455 % q.[gj)( %thé‘asqﬁgé?lbealﬂh &?r}ml] 1-[ 4- (4- et hoxycar bonyl - pi pe
|') phenyl™] p fo

razi nl-y ropan-1-one Si m |'owi ng the procedures descri bed

in Exanple lc Exlé a?}ﬂp afatbh§Ef compounds of Formula Ib utlllzmg the reaction
3-{4am nopheny

hen | ) prop 1-on
4-{4-] 3- (zf—oaﬁvm %Sﬁg}bs Lﬁr%ﬁ %ﬁ?@fe €s ‘é%yr’}dsr §é? §§?fﬁélei9 ead Bdxyl i ¢ acid
et hyl ester and proceedi ng correspondi ngly gave
3-[4(4, 5-di hydro-1Hi m dazol - 2-yl am no) phenyl ] - 1-[ 4- (4- et hoxycar bonyl - pi per
azin- 1- yI ) pherBle]cpmppanddefthe preser.invdentiod 5ie. IP retepAnahydilstofspin fafSeidad\B3:

Cal cd. rege?)t(]r a’ntJabngtsggld ¥sudie pésgebs Eastade aﬁag&ﬁst%nww atShep re%ptc]'rS 43.

EXAVPLE 6
3- [ 4- (49 5-Thengermpaunds fandcompositiong roriainiiecthegm) ate-expeqted vocherizsatd in theny| - pi p

erazi n- 1yl pphagyh hRg %%e]ﬂ‘t gngJ}‘l %éf dehbeslin PahmdR, Q?;)eaally humans
2,2,2-Trifluoro-N-{4-]3- | uor ophenyl ) - 3- oxopr opyl | phenyl } -acet am de A

m xture of 3- (Iﬂpamdﬁmhaeybmpaa&d% Jfltmhoahwm@o)s&wapﬂﬂn&}aﬁﬂﬁaté Brardl/& 15
13. 74 m,ﬁ}%fg pr.epar ed. as described i.n Exan'g g% h |etF | am ne (4. 95
t3 16, o0 dualebes RAREies Bt v gne Seerding iy Chrcted kb B SR P EETEERt Shactor
ni trogen. difeasestatéstisecisaai WItlepaladomdmbnafrdﬁnpwdﬁm:adgl ot taaBesnfncluding, but

trifluoro hy.d g Af t rr| |ce
bat h fgé d‘ﬁ)‘?thmlte?rao m{l xgglr#oxylgam Surglcalﬁ)gmgﬁg ral. ptahn Ji\t?j' #' p? gﬁleﬁ_?"
phosphat e Haiff; fcemtraahpalepaim(d@e tmbv)rnsarmgr@nc prduger wadaches ndivehnjoro rmeuwme

The orgam,{;eut.ggé gﬂﬁém\"/g%@x@m‘i\é Fh?@%?e&stﬁﬂﬂc}@fx%@%anc‘éf tyﬁﬂ v1?éi'q>a‘?éé?&q{rat ed in

vacun. Purifi [ica gel. ¢hronmto rap ing wth O/oethyl
acet at e/ heastggal 15&9@011 ReSt TR BaGIRIIFS “ﬁlé‘ algsftﬂcrlaewdzwogts injguigs), apds

gg? The adtlaksbciyved with Fandtidpnbl Wit disosletudh hdigtitableWowebsyngtgrhé.i cat i on

4- (4-{ 36 [ 4- ( 2,Thezompoluihdosfahe ptegérrinven}iph ereydldoprsefnl ok kyehenartlopi per azi ne- 1
25 car boxyil)hgm%%iodry tchqciit'igﬁ'st ﬁ%m%svta?l[ety of causes, including, but not limited to, bacterial,
fungal or viral infections, rheurnatoid arthritis, osteoarthritis, surgery, bladder infection or
idiopathic bladder inflammation, over-use, old age, or nutritional deficiencies, prostatitis,

and conjunctivitis.

25 The compounds of this invention are also useful in treating disease states associated
with urinary tract disease states associated with bladder outlet obstruction and urinary
incontinence conditions such as bladder outlet obstruction, urinary incontinence, reduced
bladder capacity, frequency of micturition, urge incontinence, stress incontinence, bladder
hyperreactivity, benign prostatic hypertrophy (BPH), prostatitis, detrusor hyperreflexia,

30 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.



-39 Simlarly follow ng the procedure described in Exanple 5, but
substituting 3-(4am no-phenyl)-1-(4-fluorophenyl)propan-1-one with
2,2,2-tri{loeyidy {4-[ 3- (4f 1 uorophenyl) - 3- oxopr opyl ] phenyl g@oetiancte, and
1- et hoxycar bonyl pi perazine with 1-tertbutoxycarbonyl -pi perazine in Exanple
5a, gave the title conpound as a beige colored solid 5 (64% . The product
was used in the next step without further purification. 6c¢)

2,2,2-Trifluoro-N {4-[ 3- 0xo- 3- (4- pi per az6m- 1- yl phenyl ) propyl ] phenyl } - acet am
|de A suspensi on of

4- (4-{3-[ 4- (2, BheZobipdund9bOmesahyeéndidh ﬁhﬂ)y&ffb%rﬂﬂcﬂ lﬂﬂﬁ?lrﬂmﬁéhﬂeatment of hypotensive

henyl I per 1-car lic acid ter. est 2.5 4. 95 mol in
b eRate it @ Ftﬁ%ﬁ‘jcl?‘aﬂﬁé"YP?ﬁet‘t‘%?%%‘d%tﬁ? SRR L) oms stirred at
room t enper at yr.e r 1.hour. react .0n_m xt C rated in
vacuo agg di IH &\ Cllq'c’tnt‘tthe e ou egﬁ}é"gu'?veg P74 elfsgh“ qt\p{a%\ﬁﬁg O ?ect ed)
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9.33

3-{4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1-
(4-isopropoxy-phenyl)-propan-1-one;

9.36
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68. 71;

[ 4-(4,5-
[ 4- (4- met hyl pi perazin-1-yl
for C23H2@Na40f33! cd. :
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8.02

3-(4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1-
(2,3,4-trichloro-phenyl)-propan-1-one;

8.76
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-42 chromat ography, eluting with 10% et hyl acetat e/ hexane gave the title
conpound as a white solid (0.34 g, 78% . The product was used in the next
step. 8C)wo 02/40453 PCT/EP01/12776
4-[4-(4,5-D hydro-1Hi m dazol - 2-yl am no) phenyl ] - 1- {4-f | uor o- phenyl } but an- 1-
one Simlarly follow ng the procedures described in Exanple Ic) but
substituting 3-(4 5 am nophenyl)-1-(4-fl uorophenyl }propan-1-one with

4- (4- am nophenyl ) -1- (4-fl uor ophenyl )bute@r“i‘ “1-one and proceedi ng

correspondi ngly, gave

4-[4- (4, 5-di hydro-1Hi m dazol 2-yl am no) phenyl ] - 1- (4-fl uor ophenyl ) but an- 1 on

e hydrochl ofide salt, m p. 1“}73 C. Anal'ysIfs:f | 9HZCCIH L. C,
.63.07;, H 5,85, N 11.61. E;II% C, 63.21; H, Ea§] : N)o“;,;ldsa,gﬁ% EO9
1- (2, 3- Di hydrobenzo[ o IP Receptor (pK,)

33: ﬁl] gl oxl B- _;QE[ 4952 ydro—lH imidazol?2- ylammo) -phenyl]-1- 9.35 ione
1-{2, 3-Di hyrir(n enz l'lqul Hr?ﬁagx}jorqe G-yl )-2-(4-nitkophenaxy)ethanone 15 A

m xt ure of :-115[2ol?uhlﬂsziﬂ@;odp}hmﬁ@[beénzd{hydlo 4] dj oxkn-6-yl)et hanone ( 1.08 g,
4.00 mol ), AHHW@PYthéNUPO ibersit-peppant 1088 nmol )|, and clesi um car bonate ( 1. 63
g, 5.00 mol )4 1At Y- Ny %lg}%ﬁy lel:% ngﬁ'eI( 10 gi; was stirggd at room

t enperature (pﬂu gaﬁn,n) bufa Q({n@ac |on xture was diljuted with cold watlr.
The resul t am—soeHd—ras—eollected- u"ﬁrltrati A—gave—the LlLlc%Gﬁ’pG'u'ﬁﬂ (
1.19 g, 94% 3-[THe>- Ugﬂ&:’t’ "Wétz"lt?s’é@”i“ﬁ phevlldexit sfep [wi t hout 20
purificatiof -y 3-dii_ hydr objenzol

1, 4] di oxi n- §-3yk-J £t Diai s} €H-Anidazsit 2l 8nifd)-phenyl - 1- 2 9.37
1- (2, 3- di hy dr@etheg{niphtialin-0x]) prdparyl-pre2- (4- ni tf ophenoxy) - et hanone (0. 63| g,
2.0 mol ) ai ous T T€ (225 g, 10 nmol) S stirred at
room terrperdgdfg %%",Qm %))49 - es&’hy'l-i}/o {}?on m xturg was basified to pH 1
Wth 1 NSO(IIIIm‘_ I"!\\LL n Sol llfinn an i )
and Celite. |PHe(eBibydr- Hé‘lrmﬂ%tﬂt?méanmmé thnlylﬂéf ed) and [the filt#¥ e evapofated
in vacuo. Th&rhghaierrdkl-RIRMMef8hed with water and brine and extracted wilh
ethyl acetate. The organic extract was washed with water and -43
brine, dried, and renoval of the solvent gave the title conpound as a brown
oil (0.70 g, 25%. The product was used in the next step w thout
purification. Sf)ant;- 1nﬂammatory/analge31c act1v1ty of the gom ounds of thxs mventlon ma be

1- (2, 3-Di hydrobenzo[.1, 4] di oxi n-6-yl ) - 2- (ghp dro-1 daz

no) phenox & ehPptreiey assays flaqhwytl?eolht&mfﬁgeetnﬁe In ‘&@écﬁ‘@?‘é‘é"'&%‘s‘é’fﬂe %Fsia

Exanpl es | Cl)awaisaﬁMhBﬂh'eRdt CBG) Wété Preund’s Adjuvant-Induced Mechanical Hyperalgesia

él(’ gcg(randp gp bgapygg eégrbl%ﬁidp Hbcrr§\é 821? E)%alon(q:)l'les4 léj an%xion respé’ctl)vel()a/tbgqu?t??n %nd

1- (2, 3- di hybibotimencfdladdét cinsractioss mhy bQaspayed by B divhassays sddh mtbabﬂilblzoy b&ni no

oaryer s Tor g SRENAGISIAELE Dbt B”d@ﬁeré%?tzﬁm“rﬁ Pl 16 s
Found: 1 dnlibitgm gfevol wp-1gdecd Gentgcan Rete Ay 1dgscribed in more detail in
2 [ 4- (4o 5-HRalhpAlis 21 bk 0] r@é}ie@iwe%r wcamm)tﬁbﬁn@m]m of (HésemiavMPRAPKEE ) et hanon

assayed by in vivo assays such as the Rat Reversal of Endotoxin-Induced Hypotension Assay,

reated—v

as described in more detail in Example 23.

The present invention includes pharmaceutical compositions comprising at least one
compound of the present invention, or individual isomers, racemic or non-racemic
15 mixtures of isomers, or pharmaceutically acceptable salts or solvates thereof, together with
at least one pharmaceutically acceptable carrier and optionally other therapeutic and/or

prophylactic ingredients.

In general, the compounds of the present invention will be administered in a

therapeutically effective amount by any of the accepted modes of administration for agents



T

VI~~~1 [/ | H2- [4-(4,5-D hydro-1Him dazol -2-yl am no) phenoxy] -1-

(4- met hoxyphenyl ) 15 et hanone, mp. 65.5-69.0 C) Analysis for C BHZOCLN303
0. 7TH20: Celceb/404%3) 57.74; H, 5.76; N, 11.22. Found: O 57.\&y/Erd1/127740; N)
10.93, was prepared simlarly follow ng the procedures described in Exanpl e
9, but substituting 2-brono-1-(2, 3di hydrobenzo[ 1, 4] di oxi n-6-yl ) et hanone in
Exanpl e 9a with 2-bronp- 1-phenyl et hanone _and proceedi ng correspondi ngly.
-44 EXAMPLE 11 Conposition for O al Adridfistration | ngr edi ent %
wt./wt.Active ingredi ent20. 0%.act ose79. 5%vagnesi um st ear at e0. 5% The

i ngr edi enttﬁatas@arlegimfw milhdedsmﬂﬂeda@tagmfaa esapebylpeﬁll)emt)amg dudly] preferableach;
one capsul wWou a oxl jmat

for oo oy i BR RS R Erely Pl e Al denage HRa BRER S SRR om
st ear at e0. tbegsaves yofthedisasetodwdiaatdd, ﬂfmagcamds&’fzﬁwswm of the subject, the

(pol yvi nyl ér{c 'o'fm%o%%@& 'tlﬂsgl{?ﬁg! a?.'atfﬁr of adBIHRiY %ﬂna@l uSH@Mnat ed

‘using a s ven such as net han ormulatron st ried and forned
i nto tabl dewardsaviel e admunstationgs digesed, aad theprelsravsesand experniensg of the

aAgpr opr It atgediaftp %ctlﬁBgEH nﬂfoAlved %@{myaum% gflermp@FtEéa% g 5&h é?fjegéeg w1llS i

mnistr r edi mount Acti ve conmpoun umar Ci odi um

chi'or i de2 s %fwrf@ Ui ERRErBeniaisAnd ‘BéF‘éﬁS’éﬁBP%gﬁe?% khavledesimiss, 5

gSor bi t ol dlmmﬁﬁthisﬁpﬁ)ﬂcatﬁﬁ tg‘daxegum d«héM@eWaby bffective JrhoOnwdfithe/or i ng0. 035

m Col ori ngs0. ou"ﬁ AN ee ntwav erd. Sor £ 9,409 m_The ingredients are mxed to

forma susﬁgﬁ’m GRS POy SFaF taRvaN e raatg ON "EBMPLE 14 Parenteral

Formul g i on ( ll}()general, compounds of the present invention will be administered as
pharmaceutical formulations including those suitable for oral (including buccal and sub-
lingual), rectal, nasal, topical, pulmonary, vaginal, or parenteral (including intramuscular,
intraarterial, intrathecal, subcutaneous and intravenous) administration or in a form
suitable for administration by inhalation or insufflation. The preferred manner of

15 administration is generally oral using a convenient daily dosage regimen which can be

adjusted according to the degree of affliction.

A compound or compounds of the present invention, together with one or more
conventional adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical
compositions and unit dosages. The pharmaceutical compositions and unit dosage forms

20 may be comprised of conventional ingredients in conventional proportions, with or
without additional active compounds or principles, and the unit dosage forms may contain
any suitable effective amount of the active ingredient commensurate with the intended daily
dosage range to be employed. The pharmaceutical compositions may be employed as solids,
such as tablets or filled capsules, semisolids, powders, sustained release formulations, or

25  liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in
the form of suppositories for rectal or vaginal administration; or in the form of sterile
injectable solutions for parenteral use. Formulations containing about one (1) milligram of
active ingredient or, more broadly, about 0.01 to about one hundred (100) milligrams, per

tablet, are accordingly suitable representative unit dosage forms.

30 The compounds of the present invention may be formulated in a wide variety of oral
administration dosage forms. The pharmaceutical compositions and dosage forms may
comprise a compound or compounds of the present invention or pharmaceutically
acceptable salts thereof as the active component. The pharmaceutically acceptable carriers
may be either solid or liquid. Solid form preparations include powders, tablets, pills,

35 capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one or



Ingredient% wt./w . Active ingredient0.25 gSodi um Chl ori deqs to nake

| sotoni cWater for injection tol00 mM The active ingredient is dissolved in
a portionwafodogsawat er for injection. A sufficient quantitpcTEpesagizam
chloride is then added with stirring to nake the solution isotonic. The
solution is nade up to weight with the remai nder of the water for
injection, filtered through a 0.2 mcron, nenbrane filter and packaged under
sterile conditions. -46 EXAMPLE 15 Suppository Fornul ation |ngredient%
wt./w . Active ingredientl. 0%l yet hyl ene gl ycol 100074.5%0l yet hyl ene

gl ycol 400Gh2#.shBstdives Whgh&ﬂdy&ﬂicﬁacaﬁs&ﬂllmhtseﬂhvbﬁgghgmm anldbilizeredubricaatsst eam

bat h, angor gn%ue:;lgfngl agg:rr P\,@n&‘ TS, ?Qste%lap Qreg\gttagleé dl%nE O}a in dlg(zrg§§r am’e E)afl#lzlall

-Topi cal 1Sgrans 've conmpoun
602M ner almgetidPlax pqwda:m M@vmmenpaﬂmb@rfmelymldpwolqda/vladen@ o BHAWith

(butyl at e%@ﬁﬁ%f’%ﬂ%x&é&' eeéane[%'n\éﬁE ¢ Sabfets, HD: %] 6&1& gé‘&"rﬁg ?Hﬁx%d except

water, are co eat to about 60C w rr| n ficient
quant|t§/ orithyiegarrigr havipg thegreeessary H@rﬁna@@e@twwwtah gBrapestiasiapdi ng t o

emul sify tdagpabed asliRhpe aﬂoméaiegfedt TROpSWARSakt tableddisreferabdPodhtain frontt 7

EXAMPLE 17, Nasal ornmul ations Several aqueous s ensj ons.containin
It om 0. 028bRuEonsdXEbrboug oS ol essat o be pr B apapousd Gamplearisy )
f or mul at i dndudélte afreanmlhﬁttecbmmgneluunedalrbbrmmh&gnesilmsteramee Bale,Bggadi ent s
such as m r Gel L C X t hyl gel | ul ose,

dextrose, kmdscé %CBFI #xm rCh ﬁ?%ﬁ? (:t§ aé’m H?etgﬁcalgﬁa i stogt?"adj ust pH. The
nasal stprapyrbfowmtbedqeld;ﬂgsmimbmehmwwecr@mtowbattq, arabthie likprBhe texm er ed punp

typicall y ai’a‘%foh“%nﬁ%n?i@@td*h%lﬁﬁle tl{e%ﬁnQIfau&?BFTEﬁ'e%Edlé%rkoHﬁ!ou%thﬁ% lon. A

typlcal do sc edule is 2-4 sprays every 4 hour s LE 18 10 In
vitro Hurmmcmsa &Péfnaltthé%@ﬁ'ﬂ%ﬁ proyifling 3 eapsele i whichghpadyg camgonentywith o

Human Pl atgghthouPcdreieipis @hrrBhmdidty sASHrdt, WRieB Wi SsdobRtish Wethdt. Sirfflarhy,
cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges

15 may be as solid forms suitable for oral administration.

Other forms suitable for oral administration include liquid form preparations
including emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form
preparations which are intended to be converted shortly before use to liquid form
preparations. Emulsions may be prepared in solutions, for example, in aqueous propylene

20 glycol solutions or may contain emulsifying agents, for example, such as lecithin, sorbitan
monooleate, or acacia. Aqueous solutions can be prepared by dissolving the active
component in water and adding suitable colorants, flavors, stabilizing, and thickening
agents. Aqueous suspensions can be prepared by dispersing the finely divided active
component in water with viscous material, such as natural or synthetic gums, resins,

25 methylcellulose, sodium carboxymethylcellulose, and other well known suspending agents.
Solid form preparations include solutions, suspensions, and emulsions, and may contain, in
addition to the active component, colorants, flavors, stabilizers, buffers, artificial and

natural sweeteners, dispersants, thickeners, solubilizing agents, and the like.

The compounds of the present invention may be formulated for parenteral
30 administration (e.g., by injection, for example bolus injection or continuous infusion) and
may be presented in unit dose form in ampoules, pre-filled syringes, small volume infusion
or in multi-dose containers with an added preservative. The compositions may take such
forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for example
solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous carriers, diluents,

35 solvents or vehicles include propylene glycol, polyethylene glycol, vegetable oils (e.g., olive
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potential drug's binding affinity to its intended target. 15 For each drug
tested, the concentration producing 50% i nhibition of binding (lICso) and
hill sl opwowaogsst erm ned using iterative curve fitting teadmimiasel f a
radi ol i gand Kd was known the inhibition dissociation constant (Ki) of each
drug was determ ned according to the nethod of Cheng & Prusoff ( 1973). For
this receptor, a typical Kd using the precedi ng experinental conditions was
1 E-8 M Usually the negative Iogarithm3df‘ the Ki (pK;) was presented.
EXPERI MENTAL DESI GN: 20 The follow ng buffers were prepared using the

pur est avajil)adideinjiefable organisd &tdBsiflgglethyl GlEMe),land nidyloontai® foFM kb dgehts Na) pH
7.5 at 4 C saé/ Buf.fer: l_éom\/IT L.s-HCl , 5.0.mM I;%CiliZ Hy 4,at 25 C \élfSh
Buf f er: 20M $+'$XENS & “ﬁnﬂ“w&tﬁiﬁ’g&ﬂs%l’&"‘&‘f‘gns ! ?‘"ﬁ@fﬂé?&?\‘é"ﬁ‘&%%e ¥ on
25 250 ml Alteansively, fieahtiv iagredienamay banspavdes dorinntobtddndi byt asepmnd isolatigyeoft ubes
and spun To N ol 0, . e inl|P
|l ysis buf 1?5 Reerrﬁggogldﬁgr?gé)éok?%lggﬂﬂgfr%é Sgﬁ‘ﬁ‘é’ﬁ% }r %ﬁgi@ﬁoﬁ%ﬁ%@ uﬁei‘gfgﬁg g'g‘i?a%geur st),

br ought 5 upyehisleac.g sienilespyrogen-fs¢e wder- nl and centrifuged at 40000 g for 15

mn at 4 C. The pellets were then resuspended in IP assay buffer, protein
density det er iEE@MPPUREROftae REsgent iR entgy W@eg‘@r@w&atearﬁorztpewﬁh vials at -80

C for subseemaRtra@sGib@)the epidermis adSintilemblcddainsair 1b@GH] 0843 % &R@&Intal patch. -
rinment. e

bi ndi ng, 5Q. rotei n/ assa ube s .used i.n C etition ex

{1 nal | aciOrRdei SErEadt r: foh raile bEgoRg e Tisingnt 9 PR The
menbr anes theadditibavedhitablerthiokert gnaet/ at gellengaagents Hemiods Inay dd formdstedyvithuf f er
to 5 th pr ' : r.af k o f r [ 9l nd
ast 1y, mangaaebd By BAESRLNAN P Rneld 85D cofylnfle ok 0 nole B Ayb A ®

i ncubat ed stabilizing ageptsrdig@rsingiageTisesuapending agsats, thickeninglagentedronlosing. 3% PEI
pre-treat edegl a33mbldidhs §litabRIBR{oDiaFdmiBistratish BOHRAG AR Gnd 0t l@?é)%%s 96 wel |
cell harvester, The tubes werg ri e)cfed three tines with jce cold mv
Tris-HCl, “SHWINEastveagentsan a Savor, 1 Basgy ‘}%‘élfib‘l“&oﬁe R AR At gD 'ty was
deter (rjri ne;bamw sbmgri!;ihg tlieﬁqcﬁ@é inghddiiet iDdh ﬁl@wﬁakeﬂ@l&h A@g&:}gtiﬂ :ﬂgi glgacetihblsp
procedur e) conpounds .of this invention were.tested and.found to, be.

P ecept o1 - aHCRRRtER e SRt ashes FRpBBRG et Bg eNisepin wifebleTiquid
Hyper al geshamiedssay 15 The anti-i nfl amrat ory/ anal gesic activity of conpounds
of this invention was determ ned by the Carrageenan-I|nduced Mechani cal
Hyper al gesi a A8wapmppundnefithe prgsertienventipibintaly b foimdated dgyewimzinistratiocad paw
hyper al gesi,BpdshohiBe AN1Bh miihdtas sTRAS FBbhQDE Biuyuaf JHRLAA d1R368d MR N

L. O Randal ang J.J. Selittd, Archives of Internationhal Pharmacodynani cs,
1957, 11) isfint mebed apditheaptavsgompongnt is dﬁaﬁrﬁmora%epﬁ%sgaémeéwpknw 20
Exper i p@ntsakridd) @ha ptiifeh Gomol8dus AfifturdB tHdhpoulked RitSpsmgHRnDAYddaMoldRt S
(130-150 %m‘iﬁ vv%l%h g aog .yandom y assigned to treatnent groups (n=10).
To i nduce TR¥RAH ©° H§ 2P 1défgsia, rats were lightly anesthetized with
hal ot hane and . ni e 9 [ or ,vehi cl 100. ~t1) in the

pl ant ar surfa}(;[gl%c():fmltp%{elg?Seﬁtﬁ?{%%geﬁlé\%%ﬁg{&gm\%rbg?(gr rﬁﬂ%tfétﬁ%r‘%gm\?fehi. cle ( 10

m | kg, p. edorinistratigrk Fesspries) taprpoRs, arenmpo gelsl passes, fdainss drspeays conaipangin, 3, 10,
30 and 10Q4@R{dfGo the Ltive Q{gre(cﬂerﬁ’su% Qrricks & AOUnbONTA Hi-arl to\be)aHBFt?prBQéJr

before testing. Mechanical® hyperal gesia was neasured using a

Anal gegy- net erTHeldskpBARs-&)thBprsadiimahtiRe g be forifiaed faiSnasdRiihiotratidral ) -

The vehi cl.g- ow.car rageenan-treat eg %ndcﬁaw %ts pllaced on the donﬁ of the

appar at us,ﬁ"ﬁlsa Qps QFI%FB%‘OF‘%{WP gAirechly & Henasl covibrRy coRYe P IRt NER Sy s

t hen appl ifedetampi)evithor drabpayipipateondprao Tha borpailatiohis endydreqeoeitiedun cdinglhe

rat w thdrew ifigoR3km SThithAkEasfbf S QGBhLAT Piplae, AN RhPSL §AidAg by POI Nt.
patient administering an appropriate, predetermined volume of the solution or suspension.

30 In the case of a spray, this may be achieved for example by means of a metering atomizing
spray pump.
The compounds of the present invention may be formulated for aerosol

administration, particularly to the respiratory tract and including intranasal administration.

The compound will generally have a small particle size for example of the order of five (5)
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-49 Treatnent groups were conpared using a one-way anal ysis of variance on
the paw withdrawal force (RESP}. Pairw se conparisons for the drug-treated
groups towdeuaks cl e group were nmade using Fisher's LSD spepkegy2asd
Dunn's procedure. Percent inhibition of nechanical hyperal gesia was

cal cul ated for each animal, and the average |ID5 value was 5 estimated using
the followi ng signoidal nodel: inhibition =100/ (1 + exp ((1DS-dose) /

N)) where ID5 is the dose of the conpou*n%?'heeded to inhibit half of the
maxi mum response (i.e., 100%in this nodel) and N is a curvature paraneter.
The conpounlsons ox{lhisSSdch\é%Hx@ﬂsimli@y Bebbtiided By hivads H@@&Y in the af)fdVPLE 20

Conplete F t-| h

Comml et L& Aol SRS REP R b B SRR AR DB
al so be detwmbierpedpaisnngichnas adhluuﬁhtomqathmdd:Fé.‘OIﬂor exansplpai n nodel in the
rat, wher ey gm?podlﬁua%ﬁemg  Dnfobn R a e o ARANRG kb S AAHE SR B0
'thelnflame |cat|on of the TBt escri edln
Hyl den ét dioxid epapﬁﬂq% taplexgas. Tz*mczzﬁe mayeonysaientlalse entainel sutfegantsuch as

assessment 1eathlhyner&isg 8BRS RADnbIEEW e;ételréu wilbbe, Kitkdhalbelp fen@livecor d
neurons. Brief| rats were H9gged a d r'and assm%Ped to,treat npent

groups. To® WAt ReRTovide orgp gfasdry o F’s R PWAes L Rl zed
vvidt_h hal Othﬁﬁlpod iddn bQRitpble powast Wﬂﬂcﬁhfﬁlaﬁ‘ﬁ@é}@ﬂ]{& fdjdlivdehitvatives &Eﬂhlafle was
admi ni ster into t sur e .of, t e ndpaw. Twenty- r
nour o 1 at eprarBegoipefhyErRUloss i AfTRuehaTidiRc PV LRE Ponddispines ol
admi ni swer fedmtage inethe absil cavety b pdvedeo cempesitiomgpay be pheaentedin uinyipéoalfgmsi a

was neasur r

Appar at us, DTG lﬁfﬁﬁ“@% P IRESYr el B BES) bl otk ML FRIRRE R0
pl aced on magb el "bf:te'ieﬁ Y peagppandnhaler. pl ant ar surface facing dovvn A
constantly increasing force was then applied to the dorsal surf e of the
paw, and the fYfhead ést“%foéﬁ‘“ ens gan %Rrﬁwe@wrtb§nffawcogtfrraﬁgs%

vocal i zed wR&ikedtzicdafrelied leRagdniifistthtionldfehé h@ e imiFEdighIOUPS vvere corrpar ed
using a oneway anal ysis of variance on the paw w thdrawal force. Percent

i nhi bi tison wasTlkaplanmatedicilqrepastomatepreferablyt imearfloangéﬁrﬂn@Gn)su(h foedd -
c/v) (s/ for

car 1 agesnatte PrEaflprR Rt info hF DRI roR i e Rutrlish Sihs pive
c/v is thecqvapenent. Ffdneamtldostgecferm ean behzepa;&agedg:eemamon thespackagsapawingngy i n
an ani mal gigerdllfulinifGhIo bRpAfitioRCGR ACIARESH EbALL, IS dnd Sodhs IRAMs or

wi t hdr awal orce |nefreate paw i n an Icle
has been adfPeHle: é#sedthesingtrﬁorwasa(%e ke Qj@ﬂ’éll‘lﬁﬂ‘h'elat gashel onlazergstitsel 3 to—rt”est

The compousishethe hf}opnxe Munther BRAy Aeidsy B padkidet Jodssay. EXAVPLE 21
I nhibition of Bl adder Contractions |Induced by |Isovolunetric Bl adder

Di st ensi on i n @dtes suitabld piairiniatdudioal chrrizk cahdaheie forbndatiorsnse dasritsketiar m ned by
t h ' [ t al.

3" Phar SHAREBLPR SeRB b i OpYhRG 995 SRR I, Mg iBR ) 71

Spr ague- Danldyhm@n(nmw IQBUCCQyow@IaetOnel?eghedN?@m Rueawd@mtyveaéengmdncaé

treat ment fa,rr'ﬁu%onéc&ﬁalhﬁ;ge.rco dnﬂ%?fﬁeeﬂeatehf W&hl&mﬁe u@&hlsé@ld mas)ngl&eu 1

bl adder to |nduce bl adder contractl ons) ‘and a warm saline solution

was i nfase@.! Rhythmc contractions were produced in about 30% of the

ani mal s. The conpounds of the invention (0.1, 0.3 or 1 ng/kg) were

adm ni stered intravenous at the onset of regular rhythmc contractions.
The effects orThdfptlowing peepuratiarisandexenplbseare givas ty adhblelthescshkitied um de aof tot hi s

I nvention %feecl@a?fyi WetsPantiind tgi'?a%yim tlﬁ%(%p@!i'lﬁ ififention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and
representative thereof.

30 Efforts have been made to ensure accuracy with respect to numbers used (e.g.,
amounts, temperatures, etc. ), but some experimental error and deviation should, of course,
be allowed for as well as due to differences such as, for example, in calibration, rounding of

numbers, and the like.



I nhi bition of Volume-Induced Contractions in Rats The inhibition of bladder
contractions was determ ned by an assay using a 20 nodification of the

met hod dewayézpmessi n S.S. Hegde et al., Proceedi ngs of the mfvkeodneral
Meeting of the International Continence Society (August 27th-30th) 1996,
Abstract 126. Fenal e Sprague-Dawl ey rats were anesthetized w th urethane
and instrunented for intravenous adm ni s}ratl on of drugs and, in sone
cases, neasurenent of arterial pressure,”“heart rate and intra-bl adder
pressure. The effect of test conpounds on vol unme-i nduced z5 bl adder
contractions was determ ned i n separ 8XKAMRIdFIbs of ani mals. Vol une-i nduced
refl ex bl adder contractions were induced by filling the bl adder with

.sal i ne. The 3t-é‘lsf%Wbrdmdsﬁ-\imkmdc&ryhhém@pgdml]hl-t(a\fblnm}dieyyh)proaamdmneat| ve
manner at 10-minute intervals. Atropine (0.3 ng/kg, iv) was adm ni stered at
the end of the study as a postive c{g . The conpounds of this invention
were active in this assay. -5 . Reversal of Endotoxin-Induced
Hypotension in Rats Septic sh¢ ; ferl'\[b t o as endot oxi ¢ shock)
is caused by the presence of etti ous ag : t cul arly bacteri al
endotoxins, in the bl oodstrEam&nd is chara terE‘zed by hypot ensi on and
organ dysfunction. Many synptons of septic shock, in particular)

hypot ensi o i nduced.| he r at t he adm ni stration of bacteri al
e%got oxXi nsp’)'}'ﬁéeFAB?rPPE?’Y(I}FgIas'@bﬁﬁ?ﬂlfﬁglxi’%’pﬁ?ﬂebi t endot oxi n-i nduced
hypotenst on 1 5, LISHG] 8 £nRERALGLINEARE (MR 4 bl Sha NFcommaUadcn (he
treatnent of se '{th 55 of

t he i nvent(13A8 gnSQIMerlOtl)rmeﬁthmwi(ldﬂ rele)pmsc;ooied 1toarer¢dbatblebe sehgndxn msiure was
det er m nedrLyed AR H SIAdor BPpStSAI? fla:akide 16186 0XI78 thiAdHGR WafbHRSY 5] RBrclin
the rat, using a nodification o

British JdgF mxﬁddworma? ﬁaeaqe&gben m@traﬂ@m vymanééduteém@fwyr "a’hal t rat s

(>200 g} vmlﬂtaaﬂ&@m@wa;ameweabyﬁ&rdtmadnatw;@ne@mﬁm&rﬂ@ryalamzﬁt%m&ah
arteries and.veins, were cannulnglfed for iinsertion of

T anb it ol APt/ AR catn Qe Fampaind Fymiorpe Rt Dasq R (FR Y gz 00)

pl aced i n dvipy 067.€168.6°°Cehsalydi foe CedH MENOndalcdt: ik 66.10; Hiente N)fS.liﬁhBound:

anest het i f toe from anest hesia and stabilization of heart rate
and bl oodC(|%)rf"e%slltsffuirf—lég ?g%e%ytypl cally required about 30 m nutes)) endotoxin

(50 nmy/ kg fp) 3c@l mlg,hggy]m/(ggq]@%ﬁ%?)émms oM ni stered intravenously.

Changes in bI 00 sure” an ear re nonitored. After one hour,

cogpounds 0}‘ tK'hﬁxthFB/&‘c"i!t(@ﬂu&b R&wﬁku(slnarweﬁy%wemt (@ogtlﬁ%mol% and

i ntravenous cardi gvascu re conti usly |

for thé? ewt/y Pﬂﬁ‘gé"ﬁBHr‘ér Onééﬁﬁﬁgtraﬁﬁpgﬁ?%@@ﬁt%@ %@ﬁé&“ﬁi“ﬁ E&lr‘B rn to
initial d|\a&ttqumgehﬂte@d)rﬁr}&ﬁﬁwtamb&rgnempaameawuapredm&euﬁhgwHydmgagﬁlled
Student' s es Th ounds ventl Op. act [y this

assay. W‘utfano?n t’rhercgtg’é'ﬁfwlSnr\‘/3 'S ony ﬁ‘éra%‘B mH%}%% ié\F dtﬁ efaet%ce to the
speci fic wnetrmmdmrmwm Rerifatipniby Séllqmg&ﬂdhbmamgtepls)t,@btﬂmgyﬂthﬁsb‘ﬁl skill ed
inthe art, y=Te Y8 t

subst i tt & %&{“’%ﬁé e Rl BB AT A Tt (17 o

i nvent 2bn. 36%0)agup-tiror, Cr’rany nodi fi cati ons may be made to adapt a particul ar

o he ob] 0Lt 4 SgPTAREA - Epper o heBEL LR OLNOPBY APToPRGRone

odi i cat  ons_are L e, M ai55RBa9 41151553 5, appended

mmol) and 2-chloro-4,5-dihydro-1H-imidazole sulfate (1.95 g, 9.62 mmol) (prepared
according to the procedure described in Trani, A and Bellasio, E., J. Het. Chem. 1974, 11,

25  257) in 2-propanol (20 mL) was heated under reflux for 15 minutes. The reaction mixture
was cooled and diluted with ethyl acetate (150 mL) and washed with 5% sodium hydroxide
solution, water, and brine. The organic layer was separated and dried with potassium
carbonate, and evaporated in vacuo. Purification by silica gel chromatography, eluting with
10% methanol/ dichloromethane containing 1% ammonium hydroxide, gave 3-(4-(4,5-

30  dihydro-1H-imidazol-2-ylamino)-phenyl}-1-(4-fluorophenyl)propan-1-one as an oil (1.01



Clains 1. A conpound of the general formula R R~ ANNH(l) wherein 5 R
is an optionally substituted aryl; wherein RL is optionally substituted by

one, two, wgodfaiee substituents independently sel ected frowar/Edo1arral Kyl ,

al koxy, aryl) aryloxy, aralkyloxy, hal ogen) hal ogenal kyl, hydroxy)

hydr oxyal kyl, nitro, cycloal kyl, am no, al kyl am no, diallcylam no)

net hyl enedi oxy, ethyl enedi oxy) or optionally substituted heterocyclyl; RZ

i s hydrogen, (Cl1_6)-al kyl, or hal ogen; A -C(O-(CHY)"- or -C(O-CHZ-0O;
and the subscript nis an integer from2 to 6 inclusive; or an individual

i somer) rageeise Orhé’l@lhwﬁﬁaﬁﬁbﬂedﬂd&hblh@dn@ﬁhlbﬁdmwrl% 2P T alysigfdry 15

T~ (orangiffg PRI CICEE 6 a3 AT Fo g B o Yy, 1S

optional | ylls@bstituted by one) two, or three substituents |ndependently
selected from (CLl_6)-al kyl, al koxy, aryl, aryloxy, aral kyloxy) hal ogen)
et hyl enedi oxy, or optionally substituted heterocyclyl. zo 4. The conpound

of claim3 wherein Rl is phenyl opti gmfmgybstltut ed by one, two) or
three substituents independently sel ectie rom hal ogen, al koxy, or

optionably SUbBﬁel follb 0k Qs&@bﬁﬁ&mﬁﬁormula Ia 9@re p“re 5'1-'@@ uﬁnmgmn@fo ghai m 4

wherein R |s n i,opal | stituted one or r

subst it uerRrQC? ﬁéfﬁig’ﬁé R é&ﬁg‘&"’fsl“ Srﬂt“%‘Pﬂ)%gHofﬂacﬁPWWneam l%‘I‘IE‘I’E',‘E'olr‘?‘pound

of claim 5,)/itl®t01aﬂpbﬁldihgchmpbumctsa)“fétﬁr)ndlﬁ@@m&pmﬁ:eddmg-d'oaft@pm(dlﬂgly(t ure of

i soners, or pharmaceutically acceptable salt or solvate thereof, which is:
3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-(4- 1sopropoxyphenyl)

4 [4 (4, 5-SHoByifn Brleltyh FE HRg Rl 4t h M AV RN Kby dis f4-d, QR RDEHYH B opan- 1
I- { 2 419 fGaled: cﬁ&rﬁérﬁ%ﬁﬁﬁpﬂ(w B- Howry Co 64185 i 6292 &, 10-8¢1 - ani no) phenyl ] prop

an-1-one) 1-(4- hIor e 4,5-dih
H i mi dazz)l ( ?a h‘ﬁﬁ‘)ﬁ X %’ll) -Sok %gﬂaéfdﬂlyg%llyl-xmldazol 2-ylamino)phenyl]-propan-

1- (|2 4- di chbﬁmgzaisaﬁbl)ldélsa[t4m(;4 15451 ydr Analydisi i GRERICIRNLO aomb radpbaeyd | prop
an- one,

4 [4 (4, 5-Gi¥ydi B 128N HaZoFond; Ca B -nG el Ny 1 14T pheny! ) pr opan- 1- one) or
4 [4-(4,5-di hde4 C}fﬂr-()phelayl% [42(4 R%’ Fﬁeﬁ"ﬁla}m ()I?n?lflugjlhgnw r%?q?gxyphenyl
) pr opani mhydrmﬁhmd@@dpoupdlﬂﬁ 19&‘21 - thn3lysik éorei s sH RCLNsOp@Qelagt Cs3h¥%i t ut ed

by one, vlg 8. N 88 Rt Ot s §, |5r3qegepp%1t |y selected fromoptionally
substituted heterocyclyl or haloden

3-[4-(4,5-dihydro-1H-imidazol- 2 ylamino)phenyl]-1-(phenyl)propan-1-one
hydrochloride salt, m.p. 154-155 °C. Analysis for C;gH2CIN3;O: Calcd.: C, 65.55; H, 6.11;
N, 12.74. Found: C, 65.42; H, 6.09; N, 12.81.

20 3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-(4-benzyloxyphenyl)-propan-
1-one, m.p. 157-159 °C. Analysis for C;sH2sN30,: Caled.: C, 76.16; H, 6.31; N, 10.52.
Found: C, 74.90; H, 6.21; N, 10.62.

3-{4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl] - 1-(4-phenoxyoxyphenyl)-
propan-1-one oxalate salt, m.p. 176.8-178.5 °C. Analysis for C,sH25N30¢: Caled.: C, 65.67;
25 H,5.30; N, 8.84. Found: C, 65.24; H, 5.22; N, 8.83.

3-[4-(4,5-dihydro- 1H-imidazol-2-ylamino)phenyl]-1-(4-phenylphenyl)-propan- -
one hydrochloride salt, m.p. 157-160 °C. Analysis for C;4H,4CIN3O o 0.8H,0: Calcd.:
C, 68.58; H, 6.14; N, 10.00. Found: C, 68.39; H, 5.92; N, 10.02.
1-(3,4-difluorophenyl)-3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-propan-
30 1-one hydrochloride salt, m.p. 187-189 °C.
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8. The compound of claim7 wherein R~ is phenyl substituted by one, two, or
three 15 substituents i ndependently selected fromoptionally substituted
mor phol i nw4y 9ahs04pt i onal |y substituted piperazin-4-yl) chlgF©epifiazfuoro.

9. The conpound of claim8, or an individual isoner, racem c or non-racemc
m xture of isonmers, or pharmaceutically acceptable salt or solvate thereof,
which is: 4- [4-(4,5-di hydro-1H i m dazol -2-yl am no) phenyl ]

-1- (4- nor phol i n- 4-yl phenyl )propan-1 20 ¥nme, 4- [ 4-(4,5-di hydro-

| H i m dazol - 2-yl ami no) phenyl ] - | -(

2- 1 uor o- 4- norphp{4, N-didrNeAYiniBiRR2 0 arthirdNshen 1]-1-i2-ﬂuoro henyl)propan-1-
Lo ot s i ozl 2 Ylam RRUBNERYLT 120 4 G /i ng; Sanbary) e
4-[ 4- (4, 5-cieydr H; 4.F7;iNGi 1d&501 - 2- yl am no) phenyl ] - 1- [ 4- (et hoxy- car bonyl ) pi per
azi n-4-yl 2-f 1 uorophenyl ] propan-1-one, 4- [4-(4,5-dihydro-1

H i mi dazol - 2- y3- En{ 4@ ptydrop L H-infidazol-2-ylamino)phenyl] - 1-(3-fluorophenyl)propan-1-

met hanes syl f.onvl i Rpi i A ope . 14t ot j ro-1
i das oS @r%ﬁ%@i%ﬁ%n@*r S B e R UL

yl phenyl | gr&8dd: H. A% N:18:52The conpound of claim 3 wherein RZ i s hydrogen.

-54 11. The cqmnpou of claim1 erein Ais -C(O-CHZ-D-. 12. The
conpound of cIlgpzrﬁ'g%‘\ﬂf@ﬁ’épﬂg]ﬁl[#\@’%gwdﬁbﬂHdﬁ%ﬂ@"%dﬂ)ﬂ‘ﬁ“@&*@ﬂ%;ﬂ@ﬂ@“ t wo,
or It hree subsd h;ltdﬂeaﬂérri]delrbdnmqﬂwsh-llly4 el pclyai by @gﬂgg_@lﬁﬁx?sloabkhcg,: fﬁ%é(f@g)dw

aryl oxy, aral .. hal.ogen, e | oxy, or optiona substitute
he?erogyc%’ Kl{é%%tfé“ﬁ?gﬁ%%rﬁg’gfX'@?’gﬁﬁtll‘é}YMerei Ir[: RLis %henyl optional ly
substituted b . rge t it uent.s .i ndependent seghected from
(&6 101 eyt RS syt Sominl 3 GR s B bl L P DR D SRS Rl RR FRO 55

opt i onal | y-endisydrechlenidesaitpngl. 206-209/1G. AsralywsistfortaHl 4 RdbOt« 0. 2He Caled.:

pi per azi n-csylsy. s 0Zhe 16 3TPEAUR: ef sEh@iHmshs; Wher g n RL is phenyl

optional |y substituted by one, 10 two, or thfeé substituents independently

;gl ect ﬁddf r om1adak4ga&2wu%;ﬂiehy1bﬁsnpﬂi4gscmhyaﬁa-1_ﬁthisa1ia%lngr1§1nmo)ﬁk&iymﬁrépmer ein
is roogen,. 2 A, mace o,LO0NpPos| tio |
therapeﬁt ilg q%ydé‘?%%rf‘?e\ﬁé téﬁé’uﬁéggg é’f ATE‘B?IF oy 'Bﬁﬂm%?ﬁ?gépa?ﬁ%& in any
one of 1x| &,ms551 N, 00.55. RonnddD; 54t21t H, W8N at0.352ast one pharmaceutically
acceptable carrier. 15 17. The pharmaceutical conposition of claim18
wher ein the at3-l4ebisi-didydroe bitponidaoh- ytdminogthenyl ] dn(2- ieroof - neztleixyephknyly- 15
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recept or t,agC . T se. [ o claim erein the disease
state is s4g%?§¥2§15%%?°ﬁ“g¥*#-65n%?§%1 ,6'uri nary tract disease states)
respiratory disSGase, ahoNeS lRMAb] 8 lSRoheh) A2 RN AP AT O™ O

hypot ensi ve vas
propan-1-one, m.p. 147.5-156.0 °C.

3-{4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl}-1-(naphthalen-2-yl)propan-1-
25 one hydrochloride salt, m.p. 162.7-163.8 °C.

1-(4,6-dichloro-3-fluorophenyl)-3-{4-(4,5-dihydro- 1H-imidazol-2-ylamino)-
phenyl]propan-1-one hydrochloride salt, m.p. 178-181 °C. Analysis for C;sH,7Cl3FN;0O:
Calcd.: C, 51.88; H, 4.11; N, 10.08. Found: C, 51.84; H, 4.08; N, 10.16.

3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-(2,3,4-trichlorophenyl)-

30 propan-1-one hydrochloride salt, m.p. 178-179 °C. Analysis for C,sH,;>Cl{N;O « 0.65 H,0:
Calcd.: C, 48.60; H, 4.15; N, 9.45. Found: C, 48.57; H, 3.89; N, 9.61.



-55 21. A process for preparing a conpound of formula | as clainmed in any
one of clains 1 to 15 which process conprises reacting a conpound of

formul a Rwghdafodssca) O/ NHZ 5 wherein Al is -(CH2)n- or -dgfponnaid RL, R2
and n are as defined in claiml1, wth a compound of fornmula x~~ (1Q NH
wherein X is hal ogen, to provide a conmpound of formula R2 R- A(l) NNH
1o wherein R, RZ and A are defined as inh claiml1, and, if desired,
converting a conmpound of forrmula I i nto'3§'phar maceuti cal ly acceptable salt.
22. A conpound according to any one of clainms 1 to 15 whenever prepared by
a process as @-p- (nasthHyded,aHmrﬁﬂiaﬂﬂ-szarﬂmoepMn\yE}LB(ﬂapﬂf&iaﬂ@dl-yll)5pr2>§an-'[he

I nventi on as herngge1 Qre& escri bed * oKk

AR A R CLAAL. A Y. A@7?. A .ARAS.As. Ay .AFLY. AfsE Ay
.Ay‘.AL Ay Afs Af L. Ay (.As,.AyL.Asl. A"

AL Ay AFL. Afs. Ans. Ay r. Ay . ASs. Af sk

. Afs9.AS . AfL.Af'y. A@. Af L. Af L. Ay . BXAMBLEASS . ASs% Aysr. Ay . AS

.Af 9. AS. Afsl AU
3-[4-(4,5-Dihydro- 1H-imidazol-2-ylamino)phenyl)-1-(4-morpholin-4-ylphenyl)-propan-

i
OO

3a) 3-(4-Aminophenyl)-1-(4-morpholin-4-ylphenyl)-propan-1-one

5 1l-one

A mixture of 3-(4-aminophenyl)-1-(4-fluorophenyl)propan-1-one (0.56 g,
2.32 mmol) (prepared as described in Example 1b) and morpholine (1.01 g, 11.62 mmol) in
10 dimethyl-sulfoxide (12 mL) was heated at 100-110 °C under nitrogen for about 12 hours.
The reaction mixture was cooled, diluted with ethyl acetate (150 mL), washed with cold
water and brine. The organic layer was separated, dried, and evaporated in vacuo to give the
title compound as an oil which solidified upon standing (0.6 g, 92%), m.p. 130-132 °C.
Analysis for CjoH2,NO;: Caled.: C, 73.52; H, 7.14; N, 9.03. Found: C, 73.13; H, 7.08; N,
15 9.00.

3b) 3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)phenyl}-1-(4-morpholin-4-yl-
phenyl)propan-1-one

Similarly following the procedures described in Example 1c, but substituting 3-(4-
aminophenyl)-1-(4-fluorophenyl)propan-1-one with 3-(4-aminophenyl)-1-(4-morpholin-
20 4-ylphenyl)propan-1-one and proceeding correspondingly, gave 3-[4-(4,5-dihydro-1H-
imidazol-2-yl-amino)phenyl]-1-(4-morpholin-4-ylphenyl)-propan-1-one. m.p. 196-197.6
°C. Analysis for C2;H6N,40;: Caled.: C, 69.82; H, 6.92; N, 14.80. Found: C, 69.46; H, 6.90;
N, 14.77.
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| f Y#10% &' $ / 1004 & "10%&' () -
| 10%&' ?;J 9, &&h?%r%x %ﬁwg&%ﬁé %SONF ure %e§ % %%&%}& % %Qs{f%utggg 3-(4-
1199109 (aymm@p)&nyb) r—(L@ﬂ@pn(o)vherm@)pmaml-emawh@L4 13- (4sanirgpthesyl)-pragionyl ] -

&<&&d( (% ﬂlf)e@uﬁ& ﬁl&{@bx@lc ad¥ &k /ester and proceedmg corresgondm ly gave 3-[4-
& ()-! aF# 0%& I 109& 109%& ? gl ég
(4,5-di ydro 1H-imi aLol 2-ylamino)p eny [4 ( ethoxycarbonyl -piperazin- 1-yl)-

phenyl]propan-1-one, m.p. 150-151.2 °C. Analysis for CysH3 NsOs: Caled.: C, 66.79;
H, 6.95; N, 15.58. Found: C, 66.42; H, 6.92; N, 15.43.

EXAMPLE 6

10  3-[4-(4,5-Dihydro- 1H-imidazol-2-ylamino)phenyl]-1-[4-(4-methanesulfonyl-piperazin-1-

O D

yl)phenyl]propan-1-one

\g/w
W\

6a) 2,2,2-Trifluoro-N-{4-[3-(4-fluorophenyl)-3-oxopropyl] phenyl}-acetamide

A mixture of 3-(4-aminophenyl)-1-(4-fluorophenyl)propan-1-one (3.34 g,

15 13.74 mmol) (prepared as described in Example 1b), and triethylamine (4.95 g,
48.96 mmol) in dichloro-methane (70 mL) was cooled in an ice bath under nitrogen. The
mixture was treated with a dropwise addition of trifluoroacetic anhydride (5.14 g, 24.48
mmol). After stirring in an ice bath for 30 minutes, the mixture was quenched with
methanol (30 mL) and phosphate buffer at pH 7 (30 mL), and extracted with

20 dichloromethane. The organic layer was washed with water and brine, dried, and
evaporated in vacuo. Purification by silica gel chromatography, eluting with 20% ethyl
acetate/hexane, gave the title compound as a solid (0.45 g, 85%), M/S M 339. The product
was used in the next step without further purification.

6b) 4-(4-{3-[4-(2,2,2-Trifluoroacetylamino)phenyl]propionyl}phenyl)piperazine-1-
25  carboxylic acid tert-butyl ester
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10 reaction mixture was concentrated in vacuo and diluted with water. The resultant white
solid was collected, washed with water, dried in vacuo to give the title compound (1.93 g,

96%). The product was used in the next step without further purification.

6d) 2,2,2-Trifluoro-N-(4-{3-[4-(4-methanesulfonylpiperazin-1-yl)-phenyl]-3-oxopropyl}-
phenyl)acetamide

15 A solution of 2,2,2-trifluoro-N-{4-[3-oxo0-3-(4-piperazin-1-ylphenyl)propyl]-
phenyl}acetamide (0.45 g, 1.1 mmol) was treated with methanesulfonyl chloride (0.15 g,
1.32 mmol) and triethylamine (0.28 g, 2.75 mmol) in N,N-dimethyl-formamide (5 mL).
The reaction mixture was stirred for 15 minutes at 0 °C, diluted with ice water, and
extracted with ethyl acetate. The organic extract was washed with water and brine, dried,

20 and concentrated in vacuo to give the title compound as a white solid (0.45 g, 85%).

6e) 3-(4-Aminophenyl)-1-[4-(4-methanesulfonylpiperazin-1-yl)-phenyl]-propan-1-one

A mixture of 2,2,2-trifluoro- N-(4-{3-[4-(4-methanesulfonylpiperazin- 1-yl)-phenyl]-3-
oxopropyl}phenyl)acetamide (0.43 g, 0.88 mmol), and a solution of potassium carbonate
(0.61 g, 4.39 mmol) in water (10mL), and methanol (20 mL) was warmed on a steam bath,

25 then stirred at room temperature for about 12 hours. The reaction mixture was
concentrated to one-third volume, diluted with cold water, and extracted with
dichloromethane. The organic extract was washed with water, brine, dried, and
concentrated in vacuo. Purification by silica gel chromatography, eluting with 2% methanol
in dichloromethane gave the title compound as a white solid (0.28 g, 82%), m. p. 166.5-

30 170.0 °C.

6f) 3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)phenyl]-1-[4-(4-methanesulfonyl-
piperazin-1-yl)phenyl]propan-1-one
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EXAMPLE 7
The following compounds of Formula Ia wherein R' is substituted piperazin-4-
10 ylphenyl, were prepared utilizing the analogous procedures described in Examples 5 or 6,
but substituting 1-ethoxycarbonylpiperazine with other piperazinyl derivatives or

methanesulfonyl chloride with other halides, respectively.

3-[4-(4,5-dihydro- 1H-imidazol-2-ylamino)phenyl]-1-[4-(4-methylpiperazin-1-yl)-
phenyl]propan-1-one, m.p. 176-178 °C. Analysis for C,3HyN50: Caled.: C, 70.56; H, 7.47;
15 N, 17.89. Found: C, 70.29; H, 7.38; N, 17.80.

1-[4-(4-acetylpiperazin-1-yl)phenyl]-3-[4-(4,5-dihydro- 1H-imidazol-2-ylamino)-
phenyl]propan-1-one, m.p. 228-230 °C. Analysis for C,4H3sN50,: Calcd.: C, 68.71; H, 6.97;
N, 16.69. Found: C, 68.33; H, 6.98; N, 16.50.

3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl] - 1-[2-(4-ethoxycarbonyl-
20 piperazin-1-yl)-4-fluorophenyl]propan-1-one hydrochloride salt, hygroscopic foam.
Analysis for CpsH3,CIFN5O3 e 0.25 H,0: Calcd.: C, 58.84; H, 6.26; N, 13.72. Found: C, 58.89;
H, 6.26; N, 13.63.

3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl] - 1-[4-(4-furan-2-yloxy-carbonyl-
piperazin-1-yl)phenyl]propan-1-one, m.p. 181-184 °C. Analysis for Cy7H2NsO3 ¢ 0.25 H)0:
25 Caled.: C, 68.12; H, 6.25; N, 14.71. Found: C, 68.10; H, 6.18; N, 14.69.

3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]- 1-[4-(4-propanesulfonyl-
piperazin-1-yl)phenyl]propan-1-one, m.p. 200-204 °C. Analysis for C;sH33NsO3S « 0.4 H,0:
Caled.: C, 61.18; H, 6.94; N, 14.27. Found: C, 61.10; H, 6.71; N, 14.08.

3-14-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-[4-(4-ethylamino-carbonyl-

30 piperazin-1-yl)phenyl]propan-1-one, foam. Analysis for C;sH3,NgO; @ 0.3 H20: Caled.:
C, 66.14; H, 7.22; N, 18.59. Found: C, 66.13; H, 7.22; N, 18.34.
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EXAMPLE 8

4-{4-(4,5-Dihydro-1H-imidazol-2-ylamino)phenyl}-1-(4-fluorophenyl)butan-1-one

g
IO D
H

8a) 1-(4-Fluorophenyl)-4-(4-nitrophenyl)-butan-1-one

10

A solution of 4-(4-nitrophenyl)butyryl chloride (5.4 g, 23.7 mmol) and 4-
fluorobenzene (2.6 mL, 26.2 mmol) dissolved in carbon disulfide (25 mL) was treated in
portions with aluminum chloride (4.1 g, 30.75 mmol) under a nitrogen atmosphere. After

15  the addition was complete, the reaction mixture was heated to 60-70 °C for about 12 hours.
The resulting mixture was cooled in an ice bath, treated with concentrated hydrochloride
acid (12 mL), and stirred for 30 minutes. The mixture was diluted with water and extracted
with ethyl acetate. The organic layer was separated, washed with 1N aqueous sodium
hydroxide, water, and brine, dried and evaporated in vacuo. Purification by silica gel

20 chromatography, eluting with 5% ethyl acetate/hexane gave the title compound as a white
solid (3.81 g, 56%). The product was used in the next step.

8b) 4-(4-Aminophenyl)-1-(4-fluorophenyl)butan-1-one

A mixture of 1-(4-fluorophenyl)-4-(4-nitrophenyl)butan-1-one (0.5 g, 1.7 mmol)
and 10% palladium on carbon (0.06 g) in ethyl acetate (15 mL) and tetrahydrofuran (5 mL)
25 was hydrogenated at room temperature using the hydrogen balloon. The catalyst was

removed by filtration, and the filtrate concentrated in vacuo. Purification by silica gel
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'10%)//&- () _4 )p%eg)ﬂ )}étan-l-one and(pr(_)ceec{ing gg;responglingl)y,_ gave 4}[4- é,S(-zii_hydro- Y%—im[idazol-'
2-ylamino)phenyl]-1-(4-fluorophenyl)butan-1-one hydrochloride salt, m.p. 171-173 °C.
Analysis for CigHoCIFN;O: Calcd.: C, 63.07; H, 5.85; N, 11.61. Found: C, 63.21; H, 5.89; N,

11.72.

10 EXAMPLE 9
1-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)-2-[4-(4,5-dihydro-1H-imidazol-2-ylamino)-

phenoxy]ethanone
N
C 0O
N N
° H

9a) 1-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)-2-(4-nitrophenoxy)ethanone

15 A mixture of 2-bromo-1-(2,3-dihydrobenzo|1,4]dioxin-6-yl)ethanone (1.03 g, 4.00
mmol), 4-nitrophenol (0.57 g, 4.00 mmol), and cesium carbonate (1.63 g, 5.00 mmol) in
dry N,N-dimethylformamide (10 mL) was stirred at room temperature for 1 hour. The
reaction mixture was diluted with cold water. The resultant solid was collected by filtration
gave the title compound (1.19 g, 94%). The product was used in the next step without

20 purification.

9b) 1-(4-Aminophenoxy)-1-(2,3-dihydrobenzo[1,4]dioxin-6-yl)ethanone

A mixture of 1-(2,3-dihydrobenzo|1,4]dioxin-6-yl)-2-(4-nitrophenoxy)-ethanone
(0.63 g, 2.0 mmol) and stannous chloride dihydrate (2.25 g, 10 mmol) was stirred at room
temperature for 3 days. The reaction mixture was basified to pH 12 with 1N sodium
25 hydroxide solution, and treated with methanol (75 mL) and Celite. The resulting mixture
was filtered, and the filtrate evaporated in vacuo. The residue was washed with water and

brine and extracted with ethyl acetate. The organic extract was washed with water and
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5 Similarly following the procedures described in Example ¢, but substituting with 1-
(4-aminophenoxy)-1-(2,3-dihydrobenzo[1,4)dioxin-6-yl)-ethanone and proceedingly
correspondingly gave 1-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-2-[4-(4,5-dihydro-1H-
imidazol-2-ylamino)phenoxy]ethanone hydrochloride salt, m.p. 108-172 °C. MS
354(M+1). Analysis for C;sH30CIN3O4 0.6 H,0: Calcd.: C, 56.45; H, 5.38; N, 10.44. Found:

10 C,56.86; H, 5.09; N, 9.96.

EXAMPLE 10

2-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)phenoxy]-1-(4-methoxyphenyl)ethanone

LD

2-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)phenoxy]-1-(4-methoxyphenyl)-

15 ethanone, m.p. 65.5-69.0 °C, Analysis for CygH0CIN303 ¢ 0.7H0: Calcd.: C, 57.74; H, 5.76;
N, 11.22. Found: C, 57.69; H, 5.40; N, 10.93, was prepared similarly following the
procedures described in Example 9, but substituting 2-bromo-1-(2,3-
dihydrobenzo{1,4]dioxin-6-yl)ethanone in Example 9a with 2-bromo-1-phenylethanone

and proceeding correspondingly.
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Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

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

would approximate a total daily dosage.

EXAMPLE 12

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

10 compound) with an appropriate tablet machine.
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Methyl paraben 0.15¢
Propyl paraben 0.05g
Granulated sugar 255¢
Sorbitol (70% solution) 1285¢g
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

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

EXAMPLE 14
5 Parenteral Formulation (IV)
Ingredient % wt./wt.
Active ingredient 0.25¢g
Sodium Chloride gs to make isotonic
Water for injection to 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
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.
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EXAMPLE 15
Suppository Formulation

Ingredient % wt./wt.

Active ingredient 1.0%

Polyethylene glycol 1000 74.5%

Polyethylene glycol 4000 24.5%

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

containing 2.5 g total weight.

5 EXAMPLE 16

Topical Formulation

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

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

the ingredients, and water then added q.s. about 100 g.
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EXAMPLE 17
Nasal Spray Formulations

Several aqueous suspensions containing from 0.025-0.5 percent active compound are
prepared as nasal spray formulations. The formulations optionally contain inactive

5 ingredients such as 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 50-100 microliters of

formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-12 hours.

EXAMPLE 18

10 In vitro Human Platelet IP Receptor Radioligand Binding Assay

The in vitro Human Platelet IP Receptor Binding Assay measures the strength of a
potential drug's binding affinity to its intended target.

For each drug tested, the concentration producing 50% inhibition of binding (I1Cs)
and hill slope was determined using iterative curve fitting techniques. If a radioligand Kd
15 was known the inhibition dissociation constant (Ki) of each drug was determined according
to the method of Cheng & Prusoff (1973). For this receptor, a typical Kd using the
preceding experimental conditions was 1 E-8 M. Usually the negative logarithm of the Ki
(pKi) was presented.

EXPERIMENTAL DESIGN:
20 The following buffers were prepared using the purest available water.
Lysis Buffer: 10mM Tris-HCI, 1.0 mM EDTA (di-Na) pH7.5at4°C
Assay Buffer: 20mM Tris-HCI, 5.0 mM MgCl, pH 7.4 at 25°C
Wash Buffer: 20mM Tris-HCI, 5.0 mM MgCl, pH 7.4 at 4°C

1. Membrane Preparation

250 ml Platelet Rich Plasma was transferred into 250 ml centrifuge tubes and spun at
6000 g for 10 min at 20 °C. Pellets were then resuspended in IP lysis buffer and
homogenized using a polytron(setting 7, 1x20 sec. burst), brought up to a final volume of
25 180 ml and centrifuged at 40000 g for 15 min at 4 °C. The pellets were then resuspended in
IP assay buffer, protein density determined by BCA method (Pierce) and stored in 2.0 ml

vials at -80 °C for subsequent assay use.
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To obtain at least 80 % specific binding, 50 pg protein/assay tube was used in a

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

2. Competition Assay

The membranes were thawed at room temperature and then diluted in assay buffer to
5 the appropriate concentration. First buffer, drug, radioligand, and lastly, membranes were
added to the assay tubes. The assay tubes were incubated at 25 'C for 60 min. The assay
tubes were filtered onto 0.3% PEI pre-treated glass fiber filtermats (GF/ B ) using Packard
Top Count 96 well cell harvester. The tubes were rinsed three times with ice cold 20mM
Tris-HC, 5mM MgCl,, pH=7.4 (3 x 0.5 ml/sample). Bound radioactivity was determined

10  using liquid scintillation counting.

According to this procedure, compounds of this invention were tested and found to

be IP receptor antagonists.

EXAMPLE 19
Carrageenan-Induced Mechanical Hyperalgesia Assay

15 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 L.O. Randall and ].J. Selitto, Archives of International
Pharmacodynamics, 1957, 11, 409-419, and Vinegar et al., Journal of Pharmacology and

20 Experimental Therapeutics, 1969, 166, 96-103.

Male Sprague-Dawley rats (130-150 g) were weighed and randomly assigned to
treatment groups (n=10). To induce mechanical hyperalgesia, rats were lightly anesthetized
with halothane and administered 1% carrageenan or vehicle 1 (100 ul) in the plantar
surface of the left hindpaw. Rats were administered vehicle (10 ml/kg, p.o.or 1 ml/kg, i.v) or

25 compounds of this invention (at 1, 3, 10, 30 and 100 mg/kg, p.o.) or (0.3, 1.0, 3.0 and
10mg/kg, i.v.) one hour before testing. Mechanical hyperalgesia was measured using an
Analgesy-meter (UGO BASILE, Biological Research Apparatus, Comerio, Italy). The
vehicle- or carrageenan-treated hindpaw was placed on the dome of the apparatus, plantar
surface facing down. A constantly increasing force was then applied to the dorsal surface of

30 the paw. The force at which the rat withdrew its paw, struggled, or vocalized was considered

the end point.
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Treatment groups were compared using a one-way analysis of variance on the paw
withdrawal force (RESP). Pairwise comparisons for the drug-treated groups to the vehicle
group were made using Fisher’s LSD strategy and Dunn’s procedure. Percent inhibition of
mechanical hyperalgesia was calculated for each animal, and the average IDsg value was

5 estimated using the following sigmoidal model:
% inhibition = 100/ (1 + exp ((IDso-dose) / N))

where IDs is the dose of the compound needed to inhibit half of the maximum response

(1.e., 100% in this model) and N is a curvature parameter.

The compounds of this invention were active in this assay.

10 EXAMPLE 20
Complete Freund’s Adjuvant-Induced Mechanical Hyperalgesia Assay

The anti-inflammatory/analgesic activity of compounds of this invention may also be
determined using an adjuvant-induced arthritis pain model in the rat, where pain is
assessed by the animal’s response to the squeezing of the inflamed foot, using a

15 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

mechanical hyperalgesia, rats were lightly anesthetized with halothane and 100 pl of

20 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). The saline or carrageenan-treated hindpaw was placed on the dome of the

25 apparatus, plantar surface facing down. A constantly increasing force was then applied to
the dorsal surface of the paw, and the force at which the rat withdrew its paw, struggled, or
vocalized was considered the end point. The treatment groups were compared using a one-
way analysis of variance on the paw withdrawal force. Percent inhibition was calculated for

each animal in the form:
30 100 X ((c/d = c/v) + (s/v = c/v))

where ¢/d is the paw withdrawal force for the carrageenan-treated paw in an animal to

which drug has been administered; c/v is the paw withdrawal force for the carrageenan-
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treated paw in an animal to which vehicle has been administered; and s/v is the paw
withdrawal force for the saline-treated paw in an animal to which vehicle has been
administered. Significance was determined using Student’s t-test.
The compounds of the invention were active in this assay.
5 EXAMPLE 21
Inhibition of Bladder Contractions Induced by Isovolumetric Bladder Distension in Rats
The inhibition of bladder contractions was determined by an assay using a
modification of the method described in C.A. Maggi et al,, ]. Pharm. and Exper.
Therapeutics, 1984, 230, 500-513.
10 Briefly, male Sprague-Dawley rats (200-250 g) were weighed and randomly assigned

to treatment groups. A catheter was inserted through the urethra into the bladder to induce
bladder contractions, and a warm saline solution (5 mL) was infused. Rhythmic
contractions were produced in about 30% of the animals. The compounds of the invention
(0.1, 0.3 or 1 mg/kg) were administered intravenous at the onset of regular rhythmic

15  contractions. The effects on rhythmic contracts were then measured.

The compounds of this invention were active in this assay.

EXAMPLE 22
Inhibition of Volume-Induced Contractions in Rats

The inhibition of bladder contractions was determined by an assay using a
20 modification of the method described in S.S. Hegde et al., Proceedings of the 26th Annual
Meeting of the International Continence Society (August 27th-30th) 1996, Abstract 126.

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

25 bladder contractions was determined in separate groups of animals. Volume-induced reflex
bladder contractions were induced by filling the bladder with saline. The test compounds
were administered intravenously in a cuamulative manner at 10-minute intervals. Atropine
(0.3 mg/kg, iv) was administered at the end of the study as a postive control.

The compounds of this invention were active in this assay.
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5 by hypotension and organ dysfunction. Many symptoms of septic shock, in particular,
hypotension, are induced in the rat by the administration of bacterial endotoxins. The

ability of a compound to inhibit endotoxin-induced hypotension is therefore predictive of

the utility of the compound in the treatment of septic or endotoxic shock.

The activity of the compounds of the invention in the treatment of septic or
10  endotoxic shock was determined by measuring the reversal of endotoxin-induced
hypotension in the rat, using a modification of the method described in M. Giral et al,,
British Journal of Pharmacology, 1969, 118, 1223-1231.

Briefly, adult rats (>200 g) were anesthetized with an inhalation anesthetic and
femoral arteries and veins were cannulated for insertion of blood pressure transducers and
15 drug administration lines, respectively. They were placed in Mayo restrainers while still
under the influence of the anesthetic. After recovery from anesthesia and stabilization of
heart rate and blood pressure (which typically required about 30 minutes), endotoxin (50
mg/kg E. coli and 25 mg/kg Salmonella) was administered intravenously. Changes in blood
pressure and heart rate were monitored. After one hour, compounds of this invention or
20  vehicle were also administered intravenously, and cardiovascular parameters were
continuously monitored for the next three hours. Responses are represented as percentage

return to initial diastolic blood pressure. Significance was determined using Student’s t-test.

The compounds of this invention were active in this assay.

While the present invention has been described with reference to the specific
25 embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the true
spirit and scope of the invention. In addition, many modifications may be made to adapt a
particular situation, material, composition of matter, process, process step or steps, to the
objective spirit and scope of the present invention. All such modifications are intended to

30  be within the scope of the claims appended hereto.
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alkylamino, dialkylamino, methylenedioxy, ethylenedioxy, or optionally
10 substituted heterocyclyl;

R? is hydrogen, (C,.)-alkyl, or halogen;
A is -C(O)-(CH3),- or -C(0)-CH,-O-; and
the subscript n is an integer from 2 to 6 inclusive;

or an individual isomer, racemic or non-racemic mixture of isomers, or a pharmaceutically

15 acceptable salt or solvate thereof.
2. The compound of claim 1 wherein A is -C(O)-(CH;),- and n is 2.

3. The compound of claim 2 wherein R' is aryl aptionally substituted by one, two, or
three substituents independently selected from (C,_¢)-alkyl, alkoxy, aryl, aryloxy, aralkyloxy,
halogen, ethylenedioxy, or optionally substituted heterocyclyl.

20 4. The compound of claim 3 wherein R' is phenyl optionally substituted by one, two,
or three substituents independently selected from halogen, alkoxy, or optionally substituted
heterocyclyl.
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16. A pharmaceutical composition comprising a therapeutically effective amount of at
least one compound as claimed in any one of claims 1 to 15 in admixture with at least one

pharmaceutically acceptable carrier.

15 17. The pharmaceutical composition of claim 18 wherein the at least one compound
as claimed in any one of claims 1 to 15 is suitable for administration to a subject having a

disease state which is alleviated by treatment with an IP receptor antagonist.

18. A compound as claimed in any one of claims 1 to 15 for use in the treatment or

prevention of a disease state.

20 19. The use of a compound as claimed in any one of claims 1 to 15 for the
manufacture of medicaments for the treatment or prevention of a disease state which is

alleviated by treatment with an IP receptor antagonist.

20. The use according to claim 19, wherein the disease state is associated with pain,
inflammation, urinary tract disease states, respiratory disease states from allergies or

25 asthma, edema formation, or hypotensive vascular diseases.
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O
NH,

5 wherein A is -(CH,),- or -CH,0-, and R, R? and n are as defined in claim 1, with a

compound of formula
N
X/QN_) am)
H

wherein X is halogen, to provide a compound of formula

Hz
R'— A N
| O

10 wherein R', R? and A are defined as in claim 1,
and, if desired,
converting a compound of formula I into a pharmaceutically acceptable salt.

22. A compound according to any one of claims 1 to 15 whenever prepared by a

process as claimed in claim 21 or by an equivalent method.

15 23. The invention as hereinbefore described.
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