WO 02/ 40453 PCT/ EP01/ 12776 - 1 SUBSTI TUTED 2- PHENYLAM NO M DAZOLI NE
PHENYL KETONE DERI VATI VES AS | P ANTAGONI STS This invention relates to
conmpoundweormpi4ssi ng the general formula R2 R - Al n' PCT/EPEIR776Wher ei n
Rl is an optionally substituted aryl; 5 wherein R is optionally
substituted by one, two, or three substituents independently selected from
(C1-6)-al kyl, al koxy, aryl, aryloxy, aral kyloxy, halogen, hal ogenal kyl
hydr oxy, hydroxyal kyl, nitro, cyclpaikyl, am no, al kyl am no, di al kyl am no,
met hyl enedi oxy, ethyl enedi oxy, or optionally substituted heterocyclyl; 10
R2 is hydrogen, (Cl1_6)-alkyl, or halogen; Ais -C(O-(CH2)n- or
-C(O-CH2-0O; and the subscript nis an integer from2 to 6 inclusive; or

i ndi vi dughpdr$SHBIDS 2 - Ki&@ AST MO MIENIOL B6E BhENTH XEHGES DBRTUATOURY As OF

phar maceuipGabkysrsaccept abl e salts or solvates thereof. 15 It has been
surprisingly found that conpounds of fornmula | are prostaglandin 12 (IP)
recept or antagoni sts. Prostaglandins or prostanoids (PG s) are a group of
bi oacti ve conpounds derived from nmenbrane phospholipids and are forned
from 20-carbon essential fatty acids WO 02/ 40453 PCT/ EPO1/ 12776 -2 -
containing three, four, or five double bonds, and a cycl opentane ring. They
fall into several nmmin classes designated by the letters D, E, F, G H, or
I, and are di-g; I | i & I ane ring. The
mai n ol asses ae A Rer g Hogn sy Ak hRge A GRRINZ® T eh
reflect their fatty acid precursors. Thusf* PA Z has a double ring

structure, 5 and the subscriptRQ——ih's t/hl\?‘t’gt is related to

ar achi doni c aci d.
@

wherein
R' is an optionally substituted aryl;

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)-(CHy),- or -C(O)-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



PA Z (al so known as prostacyclin) acts on platelets and bl ood vessels to
inhibit aggregation and to cause vasodilation, and is thought to be

i nport antwéd or/40485cul ar honeostasis. It has been suggest eBCTEBRII/RAEGZ nay
contribute to the antithronbogenic properties of the intact vascular wall.
PA Z is al so thought to be a physiol ogical nodulator 10 of vascul ar tone
that functions to oppose the actions of_ vasoconstrictors. The inportance of
t hese vascul ar actions is enphasi zed b'yzthe participation of P@Z in the
hypot ensi on associated with septic shock. Although prostagl andi ns do not
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has been 25 obtaj ned fromrecent I
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bl adder q{e%?ﬁgjaqqldhgnomgm%gn proposed that prostaglandins may be
i nvol ved in the pat hophysi ol ogy of bl adder disorders. Therefore,

ant agoni sts Gtverd iR 6 hagbanditiditsin r64&Rs @5% sefhat BRR@Lye s ndajorivele useul i n
the treat, n@n . of EﬁUCh co.ndlig.lt(i ons. VO 22 .40 3dPCl‘-ﬁ/§FPgl 1l2H776 -
Ant agoni SPISGPR PRITRSEMEST Brdkeype i e WRHEREdE St R Heprs oy Ve
r espi e@t ahat “BlGlepgfesing” (IP) receptors act as important modulators of sensory neuron
function (K. sensory neurons are coupled to activation of both adenylyl cyclase and
phospholipase C, and hence, cAMP-dependent protein kinase and protein kinase C, these
receptors can exert powerful effects on ion channel activity and thus neurotransmitter
release. Evidence of a prominent role for IP receptors in inflammatory pain has been
25 obtained from recent studies in transgenic mice lacking the IP receptor (T. Murata et al,,
Nature 1997, 388, 678-682).

In addition to being mediators of hyperalgesia, prostaglandins are known to be
generated locally in the bladder in response to physiologic stimuli such as stretch of the
detrusor smooth muscle, injuries of the vesical mucosa, and nerve stimulation

30 (K. Anderson, Pharmacological Reviews 1993, 45(3), 253-308). PGI; is the major
prostaglandin released from the human bladder. There are suggestions that prostaglandins
may be the link between detrusor muscle stretch produced by bladder filling and activation
of C-fiber afferents by bladder distension. It has been proposed that prostaglandins may be
involved in the pathophysiology of bladder disorders. Therefore, antagonists of

35 prostaglandin [P receptors are expected to be useful in the treatment of such conditions.



wherein PA 2 production in response to an allergen is present or in
respiratory conditions such as asthna. Additional information relating to
prost agl amolbnso4ad their receptors is described in 5 GooB@wWEP&R/Gr1é man' s,
The Pharnmacol ogi cal Basis of Therapeutics, ninth edition, McGaw Hill, New
York, 1996, Chapter 26, pages 601-616. In the followng literature
conpounds rel ated to conpounds of generg formula | are described. U S
Patent No. 6,184,242 (Bley et al.) refers to certain 2-(substituted-
phenyl ) am no i m dazol i ne derivatlves U S. Patent Nos. 5, 364,944 and
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Patent 0s. 4 396 617 and 4,374,143 (Dolman ancI Kuipers) refer to certain 2-

aryhmmo—lmldazolldmes 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



35 hypertensive, inflamatory and gastrointestinal disorder and relief from
pai n of various WO 02/40453 PCT/EPO1/ 12776 -4 origins. Certain
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i n Phar macol ogi cal Sciences 1998, 19 ( l 141-147 refers to the role 5 of

| P prostanoid receptors in inflammtory*pain. Smth et al., British Journal
of Pharmacol ogy 1998, 124(3), 513-523 refers to the characterization of
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i ndependemw(l)y2@ebzxted from |l ower al kyl, al koxy, aryl, aryl oxy, ar al kyl oxy,
All publications, patents, and patent applications cited herein, whether supra or infra,

15 are each hereby incorporated by reference in its entirety.

Objects of the present invention are substituted-phenyl ketone derivatives of general
formula I as prostaglandin I, (IP) receptor antagonists, and associated pharmaceutical
compositions containing them, their use as therapeutic agents and a process for preparing

such compounds.

20 This invention relates to compounds comprising Formula I:
R2
—A N
J0p
N N
H
@
wherein

R' is an optionally substituted aryl;
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;



hal ogen, hal ogenal kyl, hydroxy, hydroxyal kyl, nitro, cycloal kyl, am no,
al kyl am no, di al kyl am no, nethyl enedi oxy, ethyl enedi oxy, or optionally
substi t utved ohra4es ocycl yl ; R2 i s hydrogen, |ower al kyl, orprPoeER@Er;76\O
02/ 40453 PCT/ EPO1/ 12776 -5 Ais -C(O-(CH2)n- or -C(OCH2O; and the
subscript nis an integer from2 to 6 inclusive; or individual isomers,
racem c or non-racem c m xtures of isoners, or pharnmaceutically acceptable
salts or solvates thereof. 5 This invention further relates to
pharmaceutical conpositions conprising a therapeutically effective anount
of at | east on.-COOPOUHG),0br FYONGHaO;,andr i ndi vi dual isoners, racenic or
non-racem c m xtures of isoners, or pharmaceutically acceptable salts or
sol vat es t hertkofubs¢riptadisax integer Wiormh?2 tt 6 Inshisivepne suitable carrier. In a
preferred enbodinent, the pharnmaceutical conpositions are suitable for
adni ni st reatindinidug igpmens, ragamiq Or ReRrargaC A BEeSs Of pmers, phpharmaceytically at ed by
t r eat mentyWiptdbl@dlth Br §deRAREregMt agoni st. This invention further relates to
the use of a conpound of Fornmula |, or individual isoners, racemc or
non-ragceni ¢ Mhid ivkefiodf futtherlases t6 phithaicemealitdapdsitionrdcomptisibha salts or
sol vat es %hereqf %fr tﬁe trea%nﬁnH O? grevenh%ﬁﬂggi a Fuseas .séqﬁe that is
al | evi at dB°TBHEUHPRASTRSHYe PPt 9h 2 15t aReriaRe SAPSt Y PhPq PP & er r ed
enbodi mensomdrheacnbf echon-maceeedmaftuks ofiscimetsy eaphrenmiacdvasally diqeaddesatsat e
associ at efl W 1ds Batdde, i YGRiEre Wi ATRE K dsuRdhid garrﬁ?}imgﬁ&#&&d pain, cancer
c aln ental pain,

pai n, acute pain, chronic paln, surgical paln, 4l n,  prenenstrual
pai n, vi sedodimenti the pharmaguical eompesidonsirgsmiahle for admmitiation éag sehes,

neur ah@i 3Qvink AkisehdcBtHIBEHaE islaNbWAtb€By trPAEnAFHRGhAP @6tePtdr Anfaddsikd. onal bowel
di sorders such as irritable bowel syndronme, hyperal gesia, or conplex

regi onal syndhii@sention farBthelated@o pHeafse bf £ebrapbati stFvrmuld e os idieatali N need
of such treatment has a di sease state fftssoci ate such

I vm'thjailam%tbion,
as bact er AP SHRTTGET OF RPEEIFCERS XIS LT P RPER: PR MR UhsHOHCEHT Aol
infl am’raf[dr_@al_,vataﬂél_rerﬂwﬁ &r thé treatgent onprevenition alf adéi_feilscis'am:ﬁhheis ,allq:y_lizasd h;_t is, or
conj unct vt SR an fﬂe@éb%ﬁ%ag%ﬁﬁt.‘?ﬁ ra??e rqpc?grhgggﬁneﬁkl?ﬁe %ﬁ)éc’?ﬁlt ndefl oreed

W th urinary t

of such treatnent has a_di'sease ” state assoclate trac
di seas®e sugh Beatggahhass dseasrodate asedieted yidtnaip sndnas inflammeatory pgn,
i ncont i NeRERpaflfdpSiBAcRLAGAR], 16@P RGNt dhrohic§AHE BEngical pdih,MeHtal phih, ur ge
i ncontinence, stress incontinence, bl adder hyperreactivity, ni gn
prostat i (Prfff}fféﬁ“t“raﬁlﬁﬁ\?’ YAISa) PAprRALE d¥§ O ,ms’ﬂféﬁ?%?r Cﬁ]%eéﬁ'ﬂﬂ%qalc ®ra, urinary
f r equencyheuridgiis) poa traubiafialinjutlés) paiavssooMedadith fimctibmaddewel disorders such as
irritable bowel syndrome, hyperalgesia, or complex regional syndromes. In another
20 preferred embodiment, the subject in need of such treatment has a disease state associated
with inflammation, such as bacterial, fungal infections, viral infections, idiopathic bladder
inflammation, over-use, old age, nutritional deficiencites, prostatis, or conjunctivitis pain.
In another preferred embodiment, the subject in need of such treatment has a disease
state associated with urinary tract disease state, such as bladder outlet obstruction, urinary
25 incontinence, reduced bladder capacity, frequency of micturition, urge incontinence, stress
incontinence, bladder hyperreactivity, benign prostatic hypertrophy (BPH), prostatitis,
detrusor hyperreflexia, urinary frequency, nocturia, urinary urgency, overactive bladder,
pelvic hypersensitivity, urge incontinence, urethritis, prostatitis, pelvic pain syndrome,
prostatodynia, cystitis, or idiophatic bladder hypersensitivity. In another preferred
30 embodiment, the subject 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.



pel vic hypersensitivity, urge incontinence, urethritis, prostatitis, pelvic
pai n syndronme, prostatodynia, cystitis, or idiophatic bladder

hyper sensvoovidsg3 | n anot her preferred 30 enbodi nent, thepenBEp@ct27i6n need
of such treatnent has a disease state associated with respiratory disease
states fromallergies or asthma. In another preferred enbodinent, the
subject in need of such treatnent has a di sease state associated with edema
formati on or hypotensive vascul ar di se®ses. WD 02/ 40453 PCT/ EPO1/ 12776 -6
This invention further relates to a process for preparing a conmpound of

formula |, \ihidhvertoadsgheaowrfatdsses preastfongreparignpoaumpowfd éfdomla LR A~ R2
(rry o r.ej 0SS -(CH2)n- or -CH2O, and R, R2 and n are as
defi ned Pﬁggf%&Q&i?&%Pﬁema conmpound of formula x--~~ (111) N H wherein X

i's halogqgmuggaQ5§¥bg§dgf oipeund of formula R- AID (1) 7 NNH 10
wher ein and A are defined as in claiml1, and, if desired, converting

a conpound of formula I into g!phaphac utR2cal |y acceptable salt. Unless

ot herwi se stated, the foll ow ng B USed in t application, including
the specification and clains, ve t gefiniti'ons gi ven below. It nust be
noted that, as used in the specrificatyon dHAg the appended clains, the
singular forns "a," "an" and "the" include 15 plural referents unless the

cont exd GhRASHhW'H H&gsopid@{cw 3i6d RY A€ ¥%hd n@ef asalkab®i daiffERRtH he radi cal

C(O-Ra, wher ein. | ower al kyl as defined herein. Exanples of acyl
radlcalscPHEPHHQO F“‘ e not limted to, fornyl, acetyl, propionyl,
butyryl, and the |iKke. N

X/Qp ()
H

wherein X is halogen, to provide a compound of formula

RZ
! M
QHQ

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.

Unless otherwise stated, the following terms used in this application, including the
specification and claims, have the definitions given below. It must be noted that, as used in

the specification and the appended claims, the singular forms "a," "an" and "the" include

15  plural referents unless the context clearly dictates otherwise.

"Acyl" (or alkanoyl) means the radical -C(O)-R?, wherein R" is lower alkyl as defined
herein. Examples of acyl radicals include, but are not limited to, formyl, acetyl, propionyl,
butyryl, and the like.

"Alkyl" means the monovalent linear or branched saturated hydrocarbon radical,

20 consisting solely of carbon and hydrogen atoms, having from one to twelve carbon atoms
inclusive, unless otherwise indicated. Examples of alkyl radicals include, but are not limited
to, methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl,
dodecyl, and the like.

"Lower alkyl" or "(C;.¢)-alkyl" means the monovalent linear or branched saturated

25 hydrocarbon radical, consisting solely of carbon and hydrogen atoms, having from one to



"Al kyl" nmeans the nonoval ent |inear or branched saturated hydrocarbon

radi cal, 20 consisting solely of carbon and hydrogen atons, having from one
to twel vavear/mss at ons i ncl usive, unless ot herw se indi ce¢pdPoiBAaTpl es of
al kyl radicals include, but are not limted to, methyl, ethyl, propyl,

i sopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl,
dodecyl, and the |ike. "Lower alkyl" or7"(C1- 6) - al kyl " neans the nonoval ent
| i near or branched saturated 25 hydrocarbon radical, consisting solely of
carbon and hydrogen atons, having fromone to WO 02/40453 PCT/ EPO1/ 12776
-7 six canbrrbataoms invblsiz] wdess otheewse otdiauted. Examplds odpwdr alEdaagptads of

| oner al I t I t hyl

propyl , :i as(%%éeggthE%Oth@&wFfT?égH}? %ﬁ}tqylf}% b?"ll isg%’toggi?‘ Ee@_ entte’i% butﬁhlgxyl and
the 1ike. UTW*TC@RW Arelzevrel, lﬁbtheézéfﬁcal “ORb, wherein Ro is a |ower alkyl

radi cal as defjned, 5 herei arrpl es of gl ko icals but are
not limted téi OBt IRERY thee"taﬂt?)?ﬁ'x vosreIp s @ Q}é’&r i?lﬂ rpsligql as%le(%l
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Exanpl es of aral kyl oxy radical s include, but ar e not limted to, benzyl oxy,
"Alkylsulfonyl" means the radical -SO,R! wherein R'is a lower alkyl radical as defined

herein. Examples of alkylsulfonyl radicals include, but are not limited to, methanesulfonyl,

ethanesulfonyl, propanesulfonyl, and the like.

20 "Aralkyl" means the radical -R®R" wherein R¥ is an alkyl radical as defined herein, and
R" is a lower aryl radical as defined herein. Examples of aralkyl radicals include, but are not

limited to, benzyl, phenylethyl, 3-phenylpropyl, and the like.
"Aralkyloxy" means the radical -O-R', wherein R' is an aralkyl radical as defined

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

25  phenylethyloxy, and the like.

"Aryl" means the monovalent aromatic carbocyclic radical consisting of one
individual ring, or one or more fused rings in which at least one ring is aromatic in nature,
which can be optionally substituted with one or more substituents independently selected
from lower alkyl, alkoxy, hydroxy, cyano, thioalkyl, halogen, halogenalkyl, hydroxyalkyl,

30 nitro, alkoxycarbonyl, amino, alkylamino, dialkylamino, aminocarbonyl, carbonylamino,
aminosulfonyl, sulfonylamino, methylenedioxy, ethylenedioxy, and/or optionally
substituted heterocyclyl, unless otherwise indicated. Examples of aryl radicals include, but

are not limited to, phenyl, naphthyl, biphenyl, indanyl, and the like.
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but are methyl propylaminocarbonyl, and the like.

"Ethylenedioxy" means the radical -OCH,CH,O-.
20 "Halogen" means the radical fluoro, bromo, chloro, and/or iodo.

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

25 "Heteroaryl" means the monovalent aromatic carbocyclic radical having one or more
rings incorporating one, two, or three heteroatoms within the ring independently selected
from nitrogen, oxygen, or sulfur. The heteroaryl radical can be optionally substituted with
one or more substituents independently selected from hydroxy, cyano, lower alkyl, lower
alkoxy, thioalkyl, halogen, halogenalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino,

30 alkylamino, dialkylamino, 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.
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"optionally" nmeans that the subsequently described event or 20 circunstance

may but need "Optiondt ur |opsindaliyi ateanhthatidecnbssyiarilyi des¢riddsvénisr ances wher e

the 5  circumstance may but need not occur, and that the description includes instances where the
event or circumstance occurs and instances in which it does not. For example, “optional
bond” means that the bond may or may not be present, and that the description includes

single, double, or triple bonds.

"Optionally substituted phenyl" means a phenyl ring which is optionally substituted
25  with one or more substituents independently selected from lower alkyl, alkoxy, hydroxy,
cyano, thioalkyl, halogen, halogenalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino,
alkylamino, dialkylamino, aminocarbonyl, carbonylamino, aminosulfonyl, sulfonylamino,
methylene-dioxy, ethylenedioxy, and/or optionally substituted heterocyclyl, unless

otherwise indicated.

30 "Isomer"” means different compounds that have the same molecular formula, but
differ in the nature or the sequence of bonding of their atoms or in the arrangement of their
atoms in space. Isomers that differ in the arrangement of their atoms in space are termed

"stereoiso-mers". Stereoisomers that are mirror images of each other and optically active are
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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
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Certain protective groups may be 15 preferred over others due to their
conveni ence Gneriedrganiv eolean corfinaresnineal’. mBaprstkyentiingrt under the conditions of

20 the reaction being described in conjunction therewith, including for example, benzene,
toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene
chloride or dichloromethane, dichloroethane, diethyl ether, ethyl acetate, acetone, methyl
ethyl ketone, methanol, ethanol, propanol, isopropanol, tert-butanol, dioxane, pyridine,
and the like. Unless specified to the contrary, the solvents used in the reactions of the

25 present invention are inert solvents.

"Pharmaceutically acceptable”" means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic, and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary as well as human

pharmaceutical use.

30 "Pharmaceutically acceptable carrier” means a carrier that is useful in preparing a
pharmaceutical composition that is generally compatible with the other ingredients of the
composition, not deleterious to the recipient, and neither biologically nor otherwise

undesirable, and includes a carrier that is acceptable for veterinary use or human
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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



acid, 3-phenylpropionic acid, trinmethylacetic acid, tertiary butylacetic
acid, lauryl sulfuric 15 acid, gluconic acid, glutam c acid,

hydr oxynapbdovhaeiss3 aci d, salicylic acid, stearic acid, nucpar/Epraci2zdié and t he
like; (2) salts formed when an acidic proton present in the parent conpound
either is replaced by a netal ion e.g., an alkali netal ion, an al kaline
earth ion, or an alum numion; coorglnates Wi th an organi c base.
Acceptable or gani ¢ bases i ncl ude ethan& am ne, 20 diethanol am ne,
triethanol am ne, tronetham ne, N nethyl-glucam ne, and the |iKke.
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"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, i.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



sheep, goats, swi ne; donestic aninmals such as rabbits, dogs and cats;

| aboratory animals including rodents, such as rats, mce, and gui nea pigs,
and t he wdaex4EHzANMI| es of non- mamal s include, but are nPCT/EPOLR2ETS tO
birds, and the like. The term does not denote a particular age or sex. 15
"Therapeutically effective amount” means an anmount of a conpound that, when
adm nistered to a subject for treating z di sease state, is sufficient to
effect such treatment for the disease Sfate. The "t herapeutically
effective amount™ will vary depending on the conpound, and di sease state
bei ng tr etichyle (tlheksewvmny depruser hyperadtivicaseutiat ehstewttionheutlegsaffdiencplaadi ve
heal th of 4B hyPak&SlGvidyhe route and form of adm nistration, the judgenent
of the 20 attending medical or veterinary practitioner, and other factors.
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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 thelike (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.



irritative (urgency, suprapubic pain, and the like). 10 "Overactive

bl adder” or "detrusor hyperactivity" includes, but is not limted to, the
changes wyopr/emstically manifested as urgency, frequency, perdanciet7ts adder
capacity, incontinence episodes, and the |like; the changes urodynam cally
mani f ested as changes in bl adder capacity, mcturition threshold, unstable
bl adder contractions, sphincteric spasi%city, and the |ike; and the
synptons usual ly mani fested in detrusor hyperreflexia 15 (neurogenic

bl adder), in conditions such as outlet obstruction, outlet insufficency,
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"Neuropat hic pain" neans the ‘pain resulting fromfunctional disturbances
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are not limted to, thermal or mecha hXPLf gesia, thermal or
mechani cal allodynia, diabetic pain, enfrapientNpain, and the |ike. WO

02/ 40453 PCT/ EP01/ 12776 - 15 "Mbdul ator" feans a nol ecul e such as a
conpound that interacts with a target.(fpe interactions include, but are
not lifited to, agoni st, antagonist, and the |ike, as defined herein.

"Agoni st" neanSgeae M IBEHb Bt lireARe @it MIRPPNELtioR §lEdHrallFba QA2 RudGlony,at or
or a 5 hornpne ﬁhal enhances.%@e act%%lty of anot | ecul e. or receptor

site. "Ant dGoHT8{AshEEE RRMBUIFHretFlE™s FPeagfnsfaE%ﬁ L SRS an enzyne
i nhi bi t or no@endatul0 Hoowreer, bdvatised stidtiad h@sn @'tophadv estbmrhdirladohd wouldfresitot her

mol ecul e 2l tht BGERE & ranssgfntg%ubstali\rllqgﬁ}r) %lh%;% %Bgf'a single substituent is changed, compounds

15 have been named in a manner that maintains consistency of nomenclature for the basic

molecule.

For exafnple, 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.

20 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-

25  ylideneamino group:

-—_NH\\iiiy _— __N::§(557

N
H
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R' is independently in each occurrence preferably aryl optionally substituted 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
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)-(CH;),- and n is 2.
Especially preferred are those compounds, wherein A is -C(O)-(CH2),-, 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,),-, nis 2 and
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;),-, nis 2 and R' is phenyl
optionally substituted by one, two, or three substituents independently selected from
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.

H



m xtures of isonmers, or pharmaceutically acceptable salts or sol vates
thereof, are preferred. A is independently in each occurrence

pr ef er ablwe @/@usf CH2) n-. The subscript n is independent!| yPCTVER@ICI2776
occurrence preferably an integer of 2 to 4 inclusive; nore preferably an
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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

N
TR

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

(a)



5 optionally substituted norpholin-4-yl, optionally substituted

pi perazin-4-yl, chloro, or fluoro, and even nore preferably, Ais

-C(O-(C20'02/40431s 2 and R i s 4-norpholin-4- ylphenyl, PCT/EP01/12776

2-f 1 uor o- 4- nor phol i n- 4-yl phenyl, 4-pi perazin-4-yl-phenyl, 4-

(et hyl am nocar bonyl ) - pi per azi n- 4-yl phenyl

4- (et hoxycar bonyl ) pi perazi n-4-yl - phenyl1

(et hane-sul f onyl ) pi per azi n-4-yl phenyl | %r 4- (n -propane- sul fonyl)

pi per azi n-4-yl - phenyl . 19 EsBecraIIy preferred are conpounds of formula I,

wherein Ais -C(O-(CH),,-,ynis 2, R is aryl optionally substituted by

one, two, or thktee substrtue|ts ndecendently selected from (Cl_6)-al kyl,

al koxy, aryloxy, aralk ) F et hyl di oxy, or optionally

substituted heterocycl, 0og he conpound, wherein Ais
-C(O-(CH2) " n isF is 4-fluorop rnylN and R2 is hydrogen, is an

exanpl e of such a conpound 15 Al so preflerred are conpounds of formula I,

onor ai n A B0G roeherel- i ks Ferdip P Bphisi Ty aolRBen T ERR By b,

two, or three substituents iondependently selected fromlower alkyl,

al koxy, aryloxr ar al kyl oxy || hal ogen, ethyl enedi oxy, or optionally
substituted hecérocycl ‘ R eRg abI is -C(O-CH2O and R is
phenyl optionally subs tmo VAE 20 three substituents

i ndependently sele edi oxy. Even nore preferable,
Ais -C(O-CH0, IS phenyl optronal y substrtuted by one, two, or three
substituents independently selected from al koxy or ethyl enedioxy and R2 is
hydr ogen. 1Exeﬁmrap}yenpar3-[4;m ﬁfdihydpdi efeiniidsz ot orpadidsphengl ustepihe-dmel | ow ng
conmpounds of  For nul , i.ndi'vidual isonmers, racemic or non-racemc

m xtures of isoners, or >
thereof: O (&)1 1 , i
[ 4- (4, 5-di hydro-| Hi nmi da
| -one, WO 02/ 40453 PCT/

phe -1- (4-fl uorophenyl) - propan-
/ﬁ\ ) Fl~ / NN

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

J 7O

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

N
UL
“ e

10 3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-(2-fluoro-4-methoxy-

(e)

phenyl)propan-1-one,
O

N NJL/N>
) y

(9)



H 1- (2, 4-di fl uorophenyl)-3- [4-(4,5-di hydro-1Hi m dazol - 2-yl am no) phenyl ]
-propan- l-one, 0 (C N-)IDC NN H 1- (4-chlorophenyl)-3-

[ 4- (4, 5- dvoyzsasidH- i m dazol - 2-yl am no) phenyl ] -propan- |-paeEPIIAR7G (d) N N
Cl H 1-(2,4-dichl orophenyl) - 3-

[ 4- (4, 5-di hydro-1Hi m dazol - 2-yl am no) phenyl] -propan- 1 -one, O (e) NN

H 3- [4-(4, 5-di hydro-1Hi m dazol - 2-yl am'lgo) phenyl] -1-(phenyl) propan- |
-one, FO(f) CH I / 1 LONN H 10°3-

[ 4- (4, 5-di hydro-1Hi m dazol - 2-yl am no) phenyl ] -1-(2-fl uoro-4-nethoxy-

phenyl ) pr dpé+t4,5tdibpdro- TH-ifiglazél-2-ylaMdiho Jphaiyl] - H (4 @ oo BR2/440 482 nyl) propan-
PCT/ EPO1/ 12446 -19

Feaa ol
Y )

4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-(2-fluoro-4-morpholin-4-
5 ylphenyl)propan-1-one,
@)

(i)
mﬂ?

CHS\/HTN\)
‘ o

4-[4-(4,5-dihydro-1H -iniidazol—Z—ylamino)phenyl] -1-[4-(ethylamino-carbonyl)piperazin-
4-ylphenyl]propan-1-one,
F O

()
U ag e ¥

CHS\/OTN\)
0

10 4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-[4-(ethoxycarbonyl)-piperazin-4-yl-
2-fluorophenyl]propan-1-one, or
O

(k)
eas el

0
CHy \!}/N

I
0



3- [4- (4,5-dihydro-1Him dazol -2-yl am no) phenyl] -1-
(4- mor phol i n-4-yl - phenyl ) propan- 1-one, F 0O (h) DX NN HQ 4-
[ 4- (4, 5- ovoyzsasiH- i m dazol - 2-yl am no) phenyl ] -1-(2-fl uorpeERrRhml i n-4- 5
yl phenyl ) propan-1-one, 0 (i) NNN HCH3~/NN HO 4-
[ 4- (4, 5-di hydro-1Hi m dazol - 2-yl am no) phenyl] -1- [4-
(et hyl am no- car bonyl ) pi per azi n- 4-y|phe%¥I] propan- |l-one, FO (j) JN/ N
N H CH3-,,,/ONO 10 4- [4-(4,5-di hydro-1H i m dazol -2-yl am no) phenyl ]
1- [4-(ethoxycarbonyl)-piperazin-4-yl- 2-fluorophenyl] propan- | -one, or
(k) 0 MIM(4GHBhydro-1HHIB]dadol-DByM@io@phedss 1 PETHeRRbedRfongl)-pip@azin-4-

0
S gl g, e o e )
()

- (et ha - pi perazin- 4-

LD
0 N N N
orpe A :
3\/\8 4
I
0]
4-(4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-[4-(n-propanesulfonyl)-piperazin-4-
5 ylphenyl]propan-1-one.

Compounds of the present invention may be made by the methods depicted in the

illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally are

either available from commercial suppliers, such as Aldrich Chemical Co., or are prepared

10 by methods known to those skilled in the art following procedures set forth in references
such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991,
Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some

15 methods by which the compounds of the present invention may be synthesized, and various
modifications to these synthetic reaction schemes may be made and will be suggested to one

skilled in the art having referred to the disclosure contained in this application.

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

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

Unless specified to the contrary, the reactions described herein preferably take place at
atmospheric pressure over a temperature range from about -78 °C to about 150 °C, more
preferably from about 0 °C to about 125 °C, and most preferably and conveniently at about

25 room (or ambient) temperature, e.g., about 20 °C.

Schemes A and B describe alternative methods to generate the compounds of Formula



yl phenyl] propan-1-one, or O (I) NNN Il ~H CHS 11 0 4-

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

[ 4- (n- pr op@anzsdb3 onyl ) - pi perazin-4 5 yl phenyl] propan-1- oreT/ESBarmotends of
the present invention may be nmade by the nethods depicted in the
illustrative synthetic reaction schenmes shown and descri bed bel ow. The
starting materials and reagents used in preparing these conpounds generally
are either available fromcommerci al %ulgpl iers, such as Al drich Chem cal
Co., or are prepared 10 by nethods known to those skilled in the art

foll owing procedures set forth in refSehaneAds such as Fieser and Fieser's
Reagents for Organic Synthesis; Wley & Sons: New York, 1991, Vol unes
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descri bed herein preferably take place at atnospheric pressure over a
tenperature range fromabout -78 C to about 150 C, nore preferably from
about 0 C to about 125 C, and nost preferably angl conveniently at about 25
room (or ambient) jenperature, ®&eppa, about 20 C ISchenes A B descri be
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In Route A, the starting compounds, a ketone la (wherein R is lower alkyl) and a
benzaldehyde 2a, 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 la, reaction of a ketone 1la with a benzaldehyde 2a provides a compound of
10 formula 3 (wherein A®is a bond or -(CHz),-, p is an integer from 0 to 4). The reaction may
be carried out by methods known in the art, for example, via a base-catalyzed aldol
condensation reaction. Suitable solvents for the reaction include protic organic solvents

such as methanol, ethanol, 2-methoxyethanol, and the like.

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%



-21 Schene A Schene A describes nethods of preparing a conpound of Formul a
I, in particular a conpound of Formula la wherein Ais -CQ(CH2)n-, n, R,
and R2 aweoax4mefi ned as hereinbefore. Route A 0 0 R2 2 BCREPR/127H Step t
aRRA"~A1la2aNx 3NO2 1O 2 3 Step 2aRlLga4d4 :NHR O4 Step 3a
R RL)~V\ Aal NII~ NON 51la HIn Route A the starting conpounds, a
ketone la (wherein Ris |ower alkyl) ang,a benzal dehyde 2a, are
commercially available, for exanple froff Aldrich Chem cal Conpany, or are
known to or can readily be synthesized by those skilled in the art. In step
| a, reactpdladofmanketbongin zn inkttlorganiewhahtisnyitas Qbylpraviedetabydrofupound of
10 fornul i is a bond or -(CH2)p-, pis an integer fromO to
4). The rglaeg%a&%gneg};%(@: carried out by nmethods known in the art, for

exanpl e, Vvia m 8858, ¢Rhidheht 861 BbHAPbunLHMIRRSAUIA £ RAGdMAR 43LUlRalSE

sol vent s Eér t.he [e@ﬁtl on. J ncl ude pré)t#c:? [Cl)};lgaafli solvents such as .

met hanol , Ueeifdfele GU pgox yREPRRGYNA APt 3 ke reprflQ} RRGCeEYS Op pEatng

sel ect isveuhyarefien aipically uhéeraarihan agasspheredfuifabr sblvesls ér tad eeatHor dlictei on
of the nitro grou f the conpoynd of .formyla 3 tp .an, amn roup provides
2 conpoutti or BT sdreatoac 3 PRliiol ethafong rEanmaet dEh Pinthads oat ol vt i ¢
hydr ogenatdebmiugé, vg tetehpdmfunannpreferabdy 2-pdopamok Tha hyloger(atedyd, - dittydizo-dH-

pal | adi um_ o I 4109 2 / 417 5

Pal | adi um a2t BRI bE LAY e RIS A T SE S e 2 for

t et r ahydr &fagRie synthesis of 2-chloro-4,5-dihydro-1H-imidazole is described in Trani, A. and

10 Bellasio, E., J. Het. Chem. 1974, 11, 257.

Alternative Route A

Lar " Lo”
R? + X (CHz)nﬁ Step 1b Rt (CHz)n‘@
—_—_
1b 2b NO, 5 NO,
0]
R2
5 Step 20 - R1)I\(CH2)n | ? |
NH,
O
RZ
Step 3b
6 - R1)I\(CH2)n—@ N,-—>
/
N N
H

Ia

In alternative Route A, the starting compounds, an optionally substituted
unsubstituted aryl 1b and an acyl halide 2b are commercially available, for example from
Aldrich Chemical Company, or are known to or can readily be synthesized by those skilled

15 in the art.

In step 1b, reaction of an optionally substituted aryl 1b with an acyl halide 2b wherein
X is halogen, particularly chloro or bromo, provides a compound of formula 5. The

reaction is carried out under conditions known to one skilled art, e.g., Friedel-Crafts



nmet hanol or ethanol. In step 3a, treatnent of a conpound of fornmula 4 with
a hal ogenat ed 4, 5-di hydro- 1Him dazole (I11) provides a conpound of

For mul a veO oFiass eacti on proceeds on heating 5 under refpPOawREPtyRImal |y
under an inert atnosphere. Suitable solvents for the reaction include inert
organi ¢ sol vents such as net hanol, ethanol, 2-propanol, dichloronethane,
acetonitrile, or tetrahydrofuran,'prefeéfbly 2- propanol The hal ogenat ed
4,5-di hydro-IH imdazole is known to of” can readily be synthesized by
those of ordinary skill in the art, for exanple, synthesis of

2- chl or o- teabtiah dtonditenkHE hededatmml [oiedsdimstbe phmwehdeof Tiawis,acid. cathydt slgh as

Srep b RCEB R CE%‘“@? ifoni oty fosh € k%f“a%%dm%%g% So2b R

(CH | j ~ 1hexppepd thelile. R2 6 Step 3b R (CH2)n | Nf la In
alternative Route A, the starting conpounds o] II substituted
unsubst i t ut edasten 24, Bec&w&oaﬁfﬁmltrﬂa{qw@zamapen@e%% iaagwnaar%zppa%m@ for

exanmpl & fpevidedh d@ﬂn@bu@@%ﬁ@hla@a TRaPdctiéd may Be kitelet ohiPadebrdigdto @adiolly be
synt hesi zed b 15 in the art. In step | b, reaction of an

% e skllleg

opt i onal | §°%U IP L%ﬁ a0 “db with an acyl halide 2b wherein X is

nal ogen, par t,cul, a5l Y. GRLGL O Ble BEYIRABE YRR B ATRRNOT 0] o SULMLS. 5
The reaction’l’s Car ri e con 21('“

e.g., Fritdemidyzgletpgovidesa compound of Formula Ia The reaction may be carried out

according to methods described in Route A, step 3a.

10 Exemplary preparations of a compound of Formula Ia utilizing the reaction

conditions described in Scheme A are described in detail in Examples 1 to 8.



WO 02/ 40453 PCT/ EPO1/ 12776 -23 reaction conditions. The reaction proceeds
in the presence of a Lewis acid catalyst such as alum numchloride in an
i nert oryadbr4®ed vent such as carbon disul fide, nitrobenzraeEPoRR®NE, and
the like. In step 2b, reduction of the nitro group of conmpound of formula 5
to an amno group 5 provides a conpound of formula 6. The reaction may be
carried out according to nethods descr%Ped in Route A, step 2a. In step
3b, treatnent of the conpound of formula*6 with a hal ogenated 4, 5-di hydro-
1H i m dazol e provides a conpound of Formula la. The reaction may be carried
out according to nethods described iSch@eBe A, step 3a. 10 Exenplary
preparations of a conpound of Fornmula la utilizing the reaction conditions
descri bed in Stwmed desarileesdaglieinpv: mathgdohpreparings spppeand ot Rprgulajpin
02/ 40453 FGAicERPILIRBSénd 0f%r§%ﬁ?ﬁﬁv}§r§f fAEiIBch@)ﬂ@%BOL,%S Ennalfardat i ve

np

met hod of eparin compound of Formula I, 1n particular a conmpound of
Formul a |6§f{mg$ér%ﬂg% € -C(O-CH2O, and R and R2 are as defined

herei nbefore. O2 02 Rl CH2-X + HO Step 1 RL CH201 C 2C N02 7 N0O2 uO R2
7 Step 2 RL @R2ONH2 8 02 8 Stepy,3 RL'~\ CHZOION N-N H54b In

: R .
general , the Jstarting conmpounds al kyl_ h IldeF%%lgnd an hol 2c are
connercialﬁﬁjgﬁabpébleﬁ'foﬁ“%x e fronffiﬁLLch ent-taf ny, or are
known to or NO NO
1c 2c ? 7 2
@] R2
7 Step 2 - R1)k CHZOﬁ
NH,
8

loo
/

0 R2
Step 3 R1J\CH20 ﬁ N
o
H
Ib

In general, the starting compounds, an alkyl halide 1c 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¢c 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(II) halide. Suitable solvents



can readily be synthesized by those skilled in the art. In step 1, reaction
of an alkyl halide 1c with an al cohol 2c provides a conpound of 10 formula
7. The rea@v2/ensxan be carried out under conditions knownPCDERORI23%6 | | ed in
the art, e.g., WIlianmson 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

sol vent such as N, N-di net hyl f or mam de, " tet rahydrof uran, or di et hyl

sul foxide. 15 In step 2, reduction of the nitro group of conpound 7 to an
am no gr ofqy the eeétdesindude brepoupdhiofolyantnwch agethBuicetats! 16, N-duncthylg condi ti ons

i nclude c ol ipg a platinumor palladiumcatal yst, or
tin(ll) hg%?%ﬁﬁ&%;£%1?9%ﬁﬁ%tln ﬂ#§l alide. Suitable solvents WO 02/ 40453

PtCI / |EP0 1/ 12778, ste g tfeagrﬂ&h%fpeea&&ﬁwnuwk&%u 8&hith aq{auﬁgah&éé?lsvcﬁppcﬁms uF h as
etny ace I e - or e ror ur an an | Ke n
step 3, 5@&%@ edrroyid %&ﬂmﬁ@ %&%wﬁﬁ@gﬂé r\ﬁﬁ’ctt‘l‘?“ami‘?’alPeoij‘é‘H%ff

4,5- d|hyda@mnﬁhgummd&bdé&xmm&xhdeﬁhaneannqumﬂ of Formula Ib. The reaction

may be carried out 5 according to nethods described in Schenme A step 3a.
Exenpl ary pr ebmnmlhnyr;sepzfrattmmméumdpomfdslaﬁfnnhala [y utibizihg ﬂiertgacttime reaction

condi ti °”§on‘!ﬁ§& <§1b' El%&%% Farddes Qx‘tﬁﬁ&fd @e‘%ﬂl S@e s'9 4 fexanpl es 9 and

10. The conpoun e present 1 nvention are ptor nodul ators, in
particular, IP receptor antagonists, and as such possess sel ective
antagoni st actjvity at the IP receptor, 1lo These conpounds (.and

conposi ti ons EB%?%PWWHﬁ“Pﬁ@Wﬁ”@*Et%Wﬁé&ﬁéﬂeU%“E@”BEEPdPhFH&ﬂH@aHHP@%éHt|on

and treat reatoPintagomats, ah& a@iucﬁlp@@s@ﬁs&sletm\zemﬁm@hﬁt acBivgel talklw réwpmas I n

t I th th tl d/
el geli C T saPePUR (g Fompo e ReCO RGP S Evekistit BooFBnh i ut 11y
i n the trpavesitn afd tradiseasd ashattesf dsenel iatneammialshespediallydomalirtsi ons from a

wi de variety of causes, including, but 15 not limted to, inflanmatory
pain, sur g| caln mﬁatlwlalvﬂscp@rra:loupds of thd@rvenatioppossess pn@ﬂ@ﬂmnmawry apdfion

central esﬁ?‘r&be@ﬂ& h i) Lgn@l%’ccépdg{ ,Afe & e&éd"t%tfﬁ'fd i ﬁpﬁ%%eaﬂﬁé'n\{%f

injury, neu neur al gi as, . pol so chemc 1 nj ur |nterst|t|al
cystitis, disesedptepasspciatgd waqh PaHh‘f‘H’éiFtﬂqf‘é %{ﬂm a WAGS Wi . ficaBsss tingpding, but

post - tlrsaUH@ttlhﬁltedwoumﬂaﬁmﬁata@I paeh R@rghdabpdibegeRNaif Pdentd phid, pfdn%‘h)st;ruﬂnd

pai n a5500|ated th func |on bowel disor as irritable bowe
Byndr ome. 550 FRESLAATGHIHLTP PG Preeiie: C R Prei- e S et T ¢ he
t r eat nent po,_fralglan,fpoaamatgorsyharmnm)tlryonﬁer[snm‘mpstma,rqaetqr pafn, gasls psrasitinat udi ng,
but not {5 Lee irllfgctiog?ﬁés?—rtﬂaahiatic injuries (including fractures and sports injuries), and

pain associated with functional bowel disorders such as irritable bowel syndrome.

20 The compounds of the present invention are also useful in the treatment of
inflammatory conditions from a variety of causes, including, but not limited to, bacterial,
fungal or viral infections, rheumatoid 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.



fungal or viral infections, rheumatoid arthritis, osteoarthritis, surgery,
bl adder infection or idiopathic bladder inflammtion, over-use, old age,
or nutritwonzako4defici encies, prostatitis, and conjuncti vPCT/BPO12B77T6he
conpounds of this invention are also useful in treating disease states
associated wth urinary tract disease states associated wi th bl adder

outl et obstruction and urinary inconti g6ence condi ti ons such as bl adder
outl et obstruction, urinary incontinence, reduced bladder capacity,
frequency of micturition, urge incontinence, stress incontinence, bladder
hyper react i vi T chepognis prf tss mvergidmympey ztlscoﬁrlmj/u(ﬂBE’H) theprexgmnant dfi hypotdrsivaisor
nyperr ef | ek ar AUl 080 ¥ pBMGBAYmoBAR NItk HE LURLY U7 gency, overactive

bl adder, pe Vi ¢ hypersensitivity, ncontfnence, urethritis,

prostatitits, Irpé:‘dd‘{ﬁ&] @1@4 Jbép&ﬁﬂ@ﬂﬁmﬂh@éﬁﬁhq@meﬁl i Vst thdak Bentayid
i di ophatic bI adde tlwt@ﬁlﬁi‘n ot her synptons related to

ens

over act i vESBIHaH: lseamsec ilsr:slep 01712776 -26 The conpounds of this

i nventi on may..al so ti in the, tr nt of ive ascul ar

i seases suonTase Appainestpeiti ik AP URE BopHTEP BT Sl rDR, t he
conpounds Thé PhdrirmcalogichBasiofdherapgedcs) nirth etditient MeraetilloNew Yespilp2d, or y

di hegoat
ar o descr ey B L31E 4RE oS e EE AR P R8BSt RE RO, et
Basi s of Therapeutics, ninth edition, McGawHi ||, New York, 1996, Chapter

26, 601-616; @Hgbl%lr%@ﬁh ﬁhese%@ﬁbaﬁ%ltg%&ﬁkerﬁ%ﬁkﬁ :wa%%%sulé@w1t%05 229.
The binding affinity of t

es tothelnteddtarg S nmeasured
with thetfed? \Vit’f"r%uﬂﬂﬁg}?t‘g‘?téﬁ eFfeé‘EPt‘P IREEASEHY aBldﬁW‘gﬁg %‘ga‘n@scrl bed in
nor e det aEkanhple 18. Hrsferfel @ohPoulrdstaeé i pH; mqlfr@mmrgdsfm\t@% ipkdis hwayt. he range
of 7.1 to 9.6 in this assay. In the follow ng table are given exanpl es of
in vitro Human tBedblkivahg taBleRee eiveroexaniplesdif gvidatthurnéin Blandetdp Retdpiter

corrpoundsb]?%irgeﬂézapjg%\rég%%k??ﬁc %Qﬂpo%faﬁ' oAl & finity towards the Human

Pl at el et
3-[4-(4,5-Dihydro-1Him dazol -2-yl am no) - phenyl]-1- 1 9. 50

(4-fluoro-phenyl) -proparcoimpend; Example Affinity
3-[4-(4,5-00 hydro-1Hi m dazol - 2-yl am no) - phenyl ] - 1- [ 3o8ar&8he Human Platelet
(4- nor phol i|n-4-yl - phenyl) -propan- | -one IP Receptor (pKj)

2-[ 4- (I mi ezl @ ngal (HOERaATL DRImBNERAY] - 1- (& 10 8.56 55

(4-fluoro-phenyl)-propan-1-one;

3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 3 8.28
(4-morpholin-4-yl-phenyl)-propan-1-one

2-[4-(Imidazolidin-2-ylideneamino)-phenoxy]-1-(4- 10 8.56
methoxy-phenyl)-ethanone;

4-(4-{3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)- 5 8.03
phenyl]-propionyl}-phenyl)-piperazine-1-carboxylic acid
ethyl ester

1-(2,3-Dihydro-benzo[1,4] dioxin-6-yl)-2-[4- 9 7.35
(imidazolidin-2-ylideneamino)-phenoxy]-ethanone;

4-(4-{3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)- 7 7.41
phenyl]-propionyl}-phenyl)-piperazine-1-carboxylic acid
ethylamide

3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 6 7.55
{4-(4-methanesulfonyl-piperazin-1-yl)-phenyl]-propan-
1-one;

3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 7 9.33
{4-[4-(furan-2-carbonyl)-piperazin-1-yl]-phenyl}-
propan-1-one

3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 2 9.36
(4-isopropoxy-phenyl)-propan-1-one;




met hoxy- phenyl) -ethanone; 4-(4-{3-[4-(4,5-D hydro-1Hi m dazol -2-yl am no) -
5 8.03 phenyl]-propionyl}-phenyl)-piperazine-1-carboxylic acid ethyl ester
1- (2, 3- DWedrensbenzo[ 1, 4] di oxin-6-yl)-2-[4- 9 7.35 PCT/EP01/12776
(i m dazolidin-2-ylideneam no) - phenoxy] -ethanone;
4-(4-{3-[4-(4,5-D hydro-1Hi m dazol -2-ylam no)- 7 7.41
phenyl ] - propi onyl } - phenyl ) - pi per azi ne- 1: 7car boxylic acid ethylam de
3-[4-(4,5-D hydro-1H i m dazol - 2-yl am no% phenyl]-1-- 6 7.55
[ 4- (4- et hanesul fonyl - pi perazi n-1-yl ) -phenyl ] -propan 1-one;
3-[4-(4,5-D hydro-1H i m dazol - 2-yl am no) - phenyl ]-1- 7 9.33 {4-
[ 4- (furan-23-carbonyl) - pi @gfngg‘jng- | -yl'] -phenydaddple Propan-dg.gpe
3-[4-(4, 5-Di hydro-1Hi m dazol - yI am no) - phepyl ] - 1- | 20cBhe Human Platelet
(4-isopropgxy-phenyl) -propan- - one WD 02/ 40453 PCT/ EPR&fRI@ TR - 27
Conpound EX | TTI Homan| Prater et TP Regeptor (pkK )
1-(2,4-Df] 3,;%530 rl)f“‘g{e,[ Qﬁ d”’ yd o 1H 277, 25 73
i m dazol - 2-pH-am ..u pheny mo“an 1-ene;
4-(4-{3-] 4- 44(453 0 d?lb)’dTH-H ml‘éilépééwlazurw amnp)- 77 7|17 phehyl] -propionyl}
-3 -fluoro- %’ﬁglp OPE’LEE %@ yarorehenyl)-PiResZiREky | i c| aci d et hyl ester;
3-[4-(4,5-F MEE 370l - 2-ylam no)-phepyl 1-1-14 7 74
(2-fluoro-4 -3F]tm(phDiﬂydl‘ro4H§Hmd@zhEI}ylhr)1in®thﬁﬁ{I]-1- 1| - one; 7.74
4-(4-{3-[ 4- ((&ﬂ@arwwmh@ﬁqtﬂylrmrdampmzl -gheani np) - 7 7|23
phenyl ] - prc yh}@ d))lho LRErfalne:ly.carbpxylic pcrd propy] ester
3-[4-(4,5- M-g 9r0¥ niflfrf) 1pe2a’LM$ @armghcgm ny| ] 1-17 8.15
propyl ester
3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 7 8.15
[4-(4-methyl-piperazin-1-yl)-phenyl]-propan-1-one
1-(4-(4-Acetyl-piperazin-1-yl)-phenyl]-3-[4-(4,5- 7 8.20
dihydro-1H-imidazol-2-ylamino)-phenyl]-propan-1-one
1-(4-Chloro-phenyl)-3-[4-(4,5-dihydro-1H-imidazol-2- 2 9.40
ylamino)-phenyl]-propan-1-one;
1-(2,4-Dichloro-phenyl)-3-[4-(4,5-dihydro-1H- 2 9.55
imidazol-2-ylamino)-phenyl]-propan-1-one;
3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 2 8.50
phenyl-propan-1-one;
1-(4-Benzyloxy-phenyl)-3-({4-(4,5-dihydro-1H-imidazol- 2 7.95
2-ylamino)-phenyl}-propan-1-one
3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 2 9.00
(2-fluoro-4-methoxy-phenyl)-propan-1-one;
3-(4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 2 7.70
(4-phenoxy-phenyl)-propan-1-one; compound with
oxalic acid
3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 2 8.31
naphthalen-2-yl-propan-1-one;
1-Biphenyl-4-yl-3-[4-(4,5-dihydro-1H-imidazol-2- 2 8.83
ylamino)-phenyl]-propan-1-one;
1-(3,4-Difluoro-phenyl)-3-[4-(4,5-dihydro-1H- 2 7.65
imidazol-2-ylamino)-phenyl]-propan-1-one;
1-(3,4-Dichloro-phenyl)-3-[4-(4,5-dihydro-1H- 2 8.02
imidazol-2-ylamino)-phenyl]-propan-1-one;
3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 2 8.76

(2,3,4-trichloro-phenyl)-propan-1-one;




[ 4- (4- et hyl - pi perazin-1-yl) -phenyl] -propan- | -one 1- [ 4-
(4- Acetyl -pi perazin-1-yl) -phenyl] -3- [4-(4,5- 7 8.20 dihydro-

1H i m daaob 02404581 no) - phenyl ] -propan- | -one PCT/EP01/12776
1- (4- Chl or o- phenyl )-3-[4-(4, 5-di hydro-1Hi m dazol -2- 2 9.40 ylam no)
-phenyl] -propan- | -one; 1-(2,4-Dichloro-phenyl)-3-[4-(4,5-di hydro-1H 2

9.55 imdazol-2-ylam no)-phenyl] -propan- | -one;
3-[4-(4,5-D hydro-1H i m dazol - 2-yl am no?gl'phenyl ]-1- 2 8.50
phenyl - propan- | -one; 1-(4-Benzyl oxy-phenyl)-3-[4-(4,5-di hydro-1Hi m dazol -
2 7.95 2-ylam no) -phenyl] -propan- 1 -one

3-[4-(4, 5-0 hydro- 1Hi m dazpbund- Y| am no) - phemtxlmple | 2 9. 0 ffinity

(2-fluoro-4- nmet hoxy- phenyl) -propan-I-one; towards the Human Platelet
3-[4-(4,5-D hydro IHim dazol 2-yl ami no) - phenyl ]-1- |2 7.17Beceptor (pK)

(4- phenoxy-|ph Th alfc acrd

3-[4- (4, 5- D|( ;{1 ﬁé{?“%f?&, Pgﬂaﬁ%ﬁ%@p eyl 1. |2 8.31 °%

napht hal en- pt o“aﬁ

1- Bi phenyl - § 4“‘59% wylitp ot @ditigazol - 22 2 8. 83 yl &P no) - phenyl ]
-propan- | %&’“ ai PRI ORREARPP) - 3- [ 4- (4. 5-¢i hydro-1H 2 7. 65

i m dazol - 2- yd @[rh,sl-@)hydrlahﬂﬂylhd]azoi pyRafAaB)-pHenyljone; 8 8.51
1- (3, 4- Di ch|l @1floerpiplemyl)-putdr-[-dne 4, 5- di hydro-1H{ 2 8.02 i m dazol -2-yl anm|no)

-ph | -
T (a5 O bgl AT B3 T ar sy Dohehy 12 1- |2 6,76 0%,
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Conpound Exa%‘rﬁt(é5 MWﬂmtlﬁymﬂa@kl&fﬂé@mph@eHﬂiﬂan Plaelet IP R@éépt or (pl
3- [ 4- (4, 5- O BP9 8 RroRa)1 L 08f no) - phenyl ]-1-[2 9. 35
(2-f1 uor o- pheaylnifwory-gHeayN- 3L r4QB8-dihydro-1H- 2 9.13

imidazol-2-ylamino)-phenyl]-propan-1-one;

!.\

)

3-[4-(4,5-Dihydro-1H-imidazol-2-ylamino)-phenyl]-1- 2 8.99
naphthalen-1-yl-propan-1-one

The anti-inflammatory/analgesic activity of the compounds of this invention may be
assayed by in vivo assays such as the Rat Carrageenan-Induced Mechanical Hyperalgesia
5 Paw Assay and the Rat Complete Freund’s Adjuvant-Induced Mechanical Hyperalgesia

Assay, as described in more detail in Examples 19 and 20, respectively. Activity in the
inhibition of bladder contractions may be assayed by in vivo assays such as the Inhibition of
Bladder Contractions Induced by Isovolumetric Bladder Distension Assay and the
Inhibition of Volume-Induced Contracts in Rats Assay, as described in more detail in

10  Examples 21 and 22, respectively. Activity in the inhibition of the septic shock may be
assayed by in vivo assays such as the Rat Reversal of Endotoxin-Induced Hypotension Assay,

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



1- (2, 4-Di chl or o-5-fl uor o- phenyl )-3-[4-(4, 5-di hydro- 2 9.15
1H i m dazol - 2-yl am no) - phenyl] -propan- 1 -one;
4-[ 4- (4, VO@ohiyds»- 1H- i mi dazol - 2-yl am no) - phenyl ] -1- 8 8. 5RCT/EP01/12776
(4-f1luoro-phenyl) -butan-1-one;
3-[4- (4, 5-Di hydro-1Hi m dazol - 2-yl am no) - phenyl ]-1- 2 9.17
(3-fluoro-phenyl) -propan- 1 -one 9
3-[4-(4,5-D hydro-1H i m dazol - 2-yl am no} phenyl]-1- 2 9.37
(6 met hoxy- napht hal en-2-yl) -propan- 1 -one

1- (3, 5-Di fHausﬂrmq@mdmlytllt)ht&s [8414tehleﬁoehghyzd1g@s dreitypicaly 13500img dalyo preferghlait no)
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Bl adder Dilis¢leswse @ﬁtmycﬁm, torascertagth merawntleefllyv&mwearrmmeﬂh@ont ract s in

Rat's AsSay,mpsuridR S fHeldfeseh NinWBtfond8} 2bivel Bisdde EXanpl es 21 and 22,
respectively. Activity in the inhibition of the septic shock nay be
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ot ensi n SCri resen
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conpound lidguahereptabsesd, topicalnpularonany; vagiatilmirduadnterabiimadsding anﬁmmscmhar,
”On'race”{ ‘Era}ﬁexnéhNb%ﬂ}%ﬁﬁfsu%@gﬁéoﬁg ﬁ?&uﬁ Q’one ggaﬂpﬁ’giélé% Icalrpm&ne salts or

sol vat es thereo eas y acceptabl e
carrier afwtablstfs omrhmnystr@tlh@bym%@}a@pe@tr insufffagionr Theprefemed awaniner phgr edi ent s.

I'n gengr aédmﬁﬁk@raﬁ@ﬂ?%éﬂ@x%ll?ﬁraﬁ 06nPh 5ERhiehDYSR dRREMedimeRGvAANERI Rt ered in
a '.thgarap%éj %ji r(g |ver bO any of "t he accepted nodes of
admi ni st r 1sprdipein the desroopiaftlisaonCT/ EPO1/ 12776 - 29 that serve
o) S RGP SAbL TR TREL
upon nunecowysnti@cl adjgvaus khamasrs, 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



the severity of the disease to be treated, the age and rel ative health of
the subject, the potency of the conpound used, the route and form of

adm ni st vad bom453 he i ndication 5 towards which the adm ni BCT/aPo1on7i6s
directed, and the preferences and experience of the nmedical practitioner

i nvol ved. One of ordinary skill in the art of treating such diseases wl|
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35 capsul &ﬁn% ShRE Wate SHRPRRIIA OJuit8Sle cAIBFh i, BREITS seIbai A A RNA &ﬁckeﬁmsgol id
carrier nm e _one or
ag?énts 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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The compounds of the present invention may be formulated for vaginal
administration. Pessaries, tampons, creams, gels, pastes, foams or sprays containing in

addition to the active ingredient such carriers as are known in the art to be appropriate.

25 The compounds of the present invention may be formulated for nasal administration.
The solutions or suspensions are applied directly to the nasal cavity by conventional means,
for example, with a dropper, pipette or spray. The formulations may be provided in a single
or multidose form. In the latter case of a dropper or pipette, this may be achieved by the
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)



or in multi-dose containers with an added preservative. The conpositions
may take such forns as suspensions, solutions, or emulsions in oily or
aqueous wedbpkmsy for exanple solutions in aqueous pol yerayERoie12gicycol .
Exanpl es of oily or nonaqueous carriers, diluents, 35 solvents or vehicles
i ncl ude propyl ene glycol, polyethylene glycol, vegetable oils (e.g., olive
WO 02/ 40453 PCT/ EPO1/ 12776 -31 oil), ag? i njectable organic esters (e.g.,
ethyl oleate), and may contain fornul atoty agents such as preserving,
wetting, emulsifying or suspending, stabilizing and/or dispersing agents.
Al t er nat i wedrpns ohlessagudheeparnde sidé may beralytained by npanelknowm imtheast firned by
aseptic | sohiit BnfilronBhEld. heSBlilednBalye & YRRM HA'H0Rufif @R LtthIon f or
constitution before use wth a suitable vehicle, e.’g., sterile,

pyr ogen- f ptblgarrapellaghaich 9 shlpaaflusroapony(C(dé gnfor 'reﬁaren% ion may be

f or mul at edichRirodifRboRtethARMrthRlr6fRidromettant, R el ci8tdiafudfoctHant, /B RhHon
creans or Iok%ons or.a% a transder nal gatch” 9 t ment s. and Preans ﬂ&{,
for exampf@XidseT PeSPEAbkGE a&ﬁos"ﬁralé &%‘1"8?138?}’515%&%’&&%%%“ AHBE HGIPL i on
of sui t ableeithihi Thedosa@f dngy iy lgeddnitiotjediben reterbdtdlon ltemplbieel dremdtiad ed wit h
L0 . Adugguhs Bl Ye BASTIAN athlih of PaYTRIAL ) S8uGANL BLIAAG,ROF AR oI €
emul sifyin agen?s, Stabi Tz ng agents,” "di spérsi ng agents, suspendi ng
agents, t boRreyndig asgitabls powderchrsostchgs lagtpsaiistarchotanall deriveiiees sughtasbl e f or

topi cal aggialrbafiiiyl BifllRe qpalgggmggyﬂsn&ﬁzwﬁmhe BRIk SaRGeragh i ve

agents in_a flavor , .usual | ucf 0se .and acacia of tragacanth;

past i | 1%es fEBhpEsl & ﬁ?@ n@r»?i CHEY; Ve PHHCE GPBRPSIIAN FIRYiDEPresenigd dn upig 3.05§sfoga| atin
and gl ycefdrrxhiplkdn sapsulRs 6r aitidyeast &, g@lﬁdn@ﬁﬁﬁh&‘ﬁ%@ﬁﬁr@&@lﬁikhs tHegpoiwder
active inﬁ%egiegt.L a Zyitable IigM%p carrier. The conpounds of the
present i HPEREEGRIHHEST ALY FBR PEILEPFSE adni nistration as  suppositories. A
| ow nel ting S 1, Xt ur i ycer.l de coa butter
is first mel megrﬁfégF%dgfoégtl{ﬂJ%nc8%%)%1%%6&% i se%éerqlscecg)gﬁ%%&g%ﬁreegg(gl y, for
exanpl e, bystabgedseri qontmbed rEirasensimiarstrhbem glethe octéveringredieat.i s t hen poured into
conveni ent sized nolds, allowed to cool, and to solidify. The conpounds of
the pr¥sent i hberbararceriirabirepyptionsareprefestbly iypmisfosage firmsshoysyeh fpm,

Pessari esthel2bpeatson 6 5@ITPdedRItS unRASEE TonthPABapProsRita ) Barfieh 8f thieAtiven
addition to the acflve.l redi ent sgch C iers as.are, kno in the art to
5

rr K
be appr opFPEPRICISSBEHNICYUNRAGHRHT BF OF hBIFPESENEPT AYSHNORIGIASF BB HIPRUI at ed
f or nasal dadwierjuantitiés afiprepafdtons addhtas paketed tshlstpanapsudessamd povadips inadals or
directl a j ' , r e M th a
0 ect1 b, TRl LA SR L BORTEANE ook BATR) e
20 can be the appropriate number of any of these in packaged form.

Other suitable pharmaceutical carriers and their formulations are described in
Remington: The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack
Publishing Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical
formulations containing a compound of the present invention are described in Examples 11

25 tol7.

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

representative thereof.

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.



or nultidose form In the latter case of a dropper or pipette, this may be
achi eved by the patient adm nistering an appropriate, predeterm ned vol une
of the savoabremsdr suspension. 30 In the case of a spray, PChEBIIMRY76be

achi eved for exanple by neans of a metering atom zing spray punp. The
conpounds of the present invention nmay be fornul ated for aerosol
admnistration, particularly to the regggfatory tract and i ncl udi ng

i ntranasal admnistration. The conmpound will generally have a snall
particle size for exanple of the order of five (5) WO 02/40453

PCT/ EPO1/ 12776 -32 microns or Iess.QQMﬁB_E_partlcle si ze may be obt ai ned
by neans known in the art, for exanple m croni zation. The active

i ngredi ent  PY4PtSUPdRdro- H{d%‘ﬁ@@%&ﬂ’ﬂ@é’&o ryliile 4-Buorephenybpeonsnolent ant
such as a chl orofl uorocarbon (CFC), for exanple, dichlorodifluoronethane,
trichl orof |l uoromet hane, or dichl or§t etrafl uoroet hane, or carbon 5 dioxide
or other suitable gas. The aer . iently also contain a
surfactant such as |ecithin. be controlled by a
nmetered valve. Alternativel s i may be provided in a
formof a dry powder, for gkanple a powder m x bf the conpound in a

sui tabl e powder base such as |l actose, starch, starch derivatives such as

hydr oxypr ¢ ﬁw]gppﬁ%# qn?%ghggﬁ%%a bgyrrolldlne (PVP). The powder

carrier w n cavity. The powder conposition

maybe gr esentﬁ%luﬁo%m fﬁ%%&c@t%?%n&n@r(lﬁéﬁ 0§nmBl %%&%b@ﬁza?&h&r&é dges of
e.g., gelatin or bI|55 acks he po%d) be adm ni stered

by means bf-058 PR AN In ¢iRanp cﬁé%q ke was enolsd BN éeiﬁlé?ﬁé‘i“éﬂlrw"f‘ﬁ
enteric caaitedgsthadahitieod offpbtasﬁmtlﬁrdﬂﬁ@aeo(s 86 lmﬂnhﬁﬂ) inekfas@0 mL), stirred

d t t t 15 Th t
ore or of elapRydRtion i b PR iR Rhted b poche, B RRE P s PIER Y o' O
subdi vi detksultdns resmdute vdlsse&ecmdrh)eﬁltrauql apbwoshed atth wpen Crystadlszatbn fioen act i ve
conpongnt ethﬁzb%eﬁw/ﬁexgﬁéga% tﬁe?téti@ céo?&bo%d%s 9&8@%@ Jgﬁﬁﬁ%rséﬁd Elg 98 0&‘?% gfbgkage

cont ai ni ng scre u preparation

capsul es, mamd%évdtﬁéros% Anglygis fordpisHaipOal @cd ,@35(6 40t He3 Ggﬂ‘ﬂ s &gend:or m can
be a capsgl&iggagbqg Ncaobet, or |ozenge itself, or it 20 can be the
appropri ate nunber o% any of these in packaged forn1 Q her suitable

phar maceutb)a{4-aaiinoghenydnd(4-hedrophatylpr@dnonsnar e described in Rem ngton:
The Science and Practice of Pharnmacy 1995, edited by EE W Martin, Mack
Publ i shi ng CoApainture 091-(4-dldtaphenyl EdsdamtropPranyb)ptopgnbae ( 1Repn 88.9 emhal) iand

phar Mg ol i alladi B ALLGNS. #5/1h B RuSRTRPRE) Bha LG REERATho kiyent fon

are descri
was hydrogenated for 5 hours at ambient temperature and pressure using a hydrogen filled

balloon. The catalyst was removed by filtration through a Celite pad, and the filtrate

concentrated i1 vacuo. Purification by silica gel chromatography, eluting with ethyl

acetate/hexane, gave the title compound as an oil which solidified upon standing (8.17 g,
20 86%), m.p. 54-55 °C.

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

A mixture of 3-(4-aminophenyl)-1-(4-fluorophenyl)propan-1-one (1.17 g, 4.81
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



25 to 17. The follow ng preparati ons and exanpl es are given to enabl e those
skilled in the art to nore clearly understand and to practice the present
i nventi owodhessshoul d not be considered as |imting thepesTapa/fi7é he

invention, but merely as being illustrative and representative thereof. 30
Efforts have been made to ensure accuracy W th respect to nunbers used
(e.g., anmounts, tenperatures, etc.), sone experinental error and

devi ati on shoul d, of course, be allome for as well as due to differences
such as, for exanple, in calibration, roundlng of nunbers, and the I|ike.
WO 02/ 40483 6pT). ERO 01l w27 genvert8d taetkhatpd®chlogide salt, m.p. 190.2-190.8 °C. Analysis for

[4-(4,5- Dt Hjﬁpﬁlﬂ‘? -BidagelsRay cagl. 5\%%?*35@335/{\1111% (P%ukh]v?réi%eﬁybhﬁfﬁpan‘

| - one 4 Fl'uor opheny ni t'rophenyl )’ propénone 5
solutlon b¥9ﬁ quoroacetophenone (11. 05 g, 80 mmol) and 4-nitrobenzal dehyde
(12.08 g, 80 mml) in ethanol (120 nL) was cooled in an ice bath. The
reaction mxture was treated with a solution of potassium hydroxide (9.86
g, 176 mmol) in water (80 nL), stirrBXAMPDE2an additional 30 mnutes, then
concentrated in vacuo, and diluted with water. The resultant residue was
col | ected by Th¢ follawingrroanmunds bltbrwiulhlaweire prep@redsitidizingzh¢ aratogoueom 10

160 P ASELIR ARG A O SOSRMNC el ASBHRS LR AR = ©
66.40; H, wgh?eresmonémlxicflrrm@undshofcforacladpsanmprc&e%ngA wrrcﬁfegdmglg)

3-(4-A Qr ophen ropan- ne mxture o

1- §4 flmugggpﬁgﬁwﬁ ﬂ(lYﬂfﬁHtH g‘ém%lr%p Blg@?ah@ ?Ib'(é ISOQSO%WI)YDand 15 10%
(100 1) e By pEehat e o e ad ot aseur e
l(JSI ng hgf‘é{?@gé@%?ﬁ?ﬁ% S%DQI’ ﬂi}% Fogpd: %zéé‘?;gt f’e&%ﬁ el@%gved by fil trpatl on

by oi i ca gol | ataRBhuBPteds 1} [} SURFLIFEMRAD LRnBBenTublaphEE! | P2
title conpoun yét@chlnnde baltxvm ph15§01|5|7d’pf Aequa@nCsstPhg@uFrI&aQ 802H4; Caled: 86%) ,

mp. 54-58 $35)¢) 502;N, 11,37. Found: C, 58,56; H, 4.89; N, 11.47
3-[4- (4, 5-Di hydro-1H i m dazol - 2-'yI'am no) phenyl’] - 1- ( 4- f | uor ophenyl ) - pr opan- |

-one 1-(4-chlorophenyl)-3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-propan-1-
15 one hydrochloride salt, m.p. 189-192 °C. Analysis for C;sH,9Cl,N3O: Caled.: C, 59.35;
H, 5.26; N, 11.54. Found: C, 59.74; H, 5.33; N, 11.70.

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,;sH;oCIN3O: 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;5H25N30;: 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,sH,sN30¢: Calcd.: 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-1-
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.



A m xture of 3- (4-am nophenyl)- 1- (4-fluorophenyl)propan- 1-one (1.17 g,
4.81 mol) and 2-chl oro-4,5-di hydro-I Him dazole sulfate (1.95 g, 9.62
nmol ) (pvepar/eds3 according to the procedure described i n FeHEP)1/1R7BNd
Bellasio, E., J. Het. Chem 1974, 11, 25 257) in 2-propanol (20 nlL) was
heat ed under reflux for 15 mnutes. The reaction m xture was cool ed and
diluted with ethyl acetate (150 nli) and3 shed wi th 5% sodi um hydr oxi de
sol ution, water, and brine. The organic ayer was separated and dried with
pot assium car bonate and evaporated in vacuo. Purification by silica gel
chr omat ogr aph¥, 4é{1,ﬁtdlhygirw lithimida %6l re ylasmod))phehyth | -2 diwet dpheeylgpepanii ng 1%

anmoni um by, éi%?g;%g 139@(%?1@11%3‘} fo4c5 ﬁlgliNalo Galed: C, 69.44; H. 583 N, 13.50, Found:

di hydro-1H1m uor ophenyl’) pr opan- 1- one as an
oi | (1.016v8 tﬁzﬁhézl?é’szt?r?%Pou 12776 -34 g, 76.5%. The oil was converted

to the hydrochl 0, 2-190. |s for . CL8HL9CI1FN3O -
0.2 HO yCaI cg’ e (‘ézg EYJJQ 14? rgsiaa‘% szla“&fio)gben%ﬁhgér ugrophenylgpropang- 47 N
11. 97. SEXAMPLEp2138- TH0ECt ahhloyi fog GAHIPENIQICAA RO6844 oH| B8 WeN,a 3H0eparet

utilizing-t ocedures described in Exanple 1, but
substi tuch%fhﬁ?_ft??%bate%gﬂphenone | n Exanple | a “with correspondl ng

Far e, 5o hydr oo TiifuerdpRafLDS-PE 3 “ﬁ@ﬁﬁg Mm"?"’(?ox Jarorry
pr opan- | - breae hydroskleride Ffﬂbmsnllt% 1r914p QBQIYS_ES @18 :QPAAETEN30

0.2 H2O 430 Nali®. Fond: 645487; H—I4§55 80110, 10. 73. Found C, 64.49; H 6.69;
N, 10.86. 1- (2 4- dlfluorophenyl)

[ 4- (4,15- di hydrgs3, 51&1ﬂ1ﬁﬂrdpliéﬂyi)23 ﬂwmﬁ 6NH-Imidaz)Faflamind)pRedyidp@phhor i de

35, 52 H 1-shgBydRhigiidg G, foh b ho© Sﬂé Pitfor G ORERR) « 3 15 Caled
1- (4- chl OECThEN, 5-08; N| .37 FEund:§d8d61H; 5.06:06201192- yi ani no) pheny! |

-propan-1- 15 one hydrochloride salt, mp. 189-192 C.  Analysis for
C18H190 2N30: 1-Chitcdichlorophee])38:[4144,55iBiroN H-imidsdol- Fplamino phersd] -prpapy

5.33; N 1bnd Qg%%chlbﬁdé &io nﬂ% hiyd rl@s b AH&IQQ@B& C%swlk@mg@)@i)&ﬁ)ﬁjﬂ 22;

-1- (phenyl) rochl ori de. sal m p. C.” Anai'ysis for

glggzcbéll\ﬁg SN cld:> 54— %‘SIEB%B‘UHHG*%N 115l15512 74. Found c 65.42° H,
N 1
3-[ 4. (4, 5-di h%ér} 39 Prdihydradsbimislagel Zrylamynnehemi L 1 Aluges sy e preRs i pr opa

n- 1- one, proppn-1i&ve HmlfodBlorAteahly ahP. 1 0ir- 1 EPEEH2GNBOIR fo1Ga)yHel CIFNGO,46). 3.H30: H,

6.3L N &Qcd2¢, sE84!Rf s 75 N7 .89 Fobha. &, 54:82M, 481,8€:10.96.

1-(2,4-dichlorophenyl)-3-[4-(4,5-dihydro- 1H-imidazol-2-ylamino)phenyl}-propan-
20 1-one hydrochloride salt, m.p. 173-175 °C. Analysis for C;sH;3ClsN30: Caled.: C, 54.22;
H, 4.55; N, 10.54. Found: C, 54.65; H, 4.58; N, 10.56.

3-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-(6-methoxynaphthalen-2-yl)-
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;7Cl3FN30O:
Calced.: 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;gH,;7Cl4N3O  0.65 H,0:
Calcd.: C, 48.60; H, 4.15; N, 9.45. Found: C, 48.57; H, 3.89; N, 9.61.



3- [4-(4, 5-di hydro-1Hi m dazol - 2-yl am no) phenyl] -1-(4-phenoxyoxyphenyl) -
propan- 1 -one oxalate salt, mp. 176.8-178.5 C. Anal ysis for C26H25N306:
Calcd.: ®&0654@33 25 H, 5.30; N, 8.84. Found: C, 65.24; PCT/EP®2127N, 8. 83.
3- [4-(4,5-di hydro-1Hi m dazol - 2-yl am no) phenyl] -1-

(4- phenyl phenyl ) -propan- | - one hydrochloride salt, mp. 157-160 C

Anal ysis for C24H24CLN300 0. 8H20: Cal cd 6. C, 68.58; H 6.14; N, 10.00.
Found: C, 68.39; H 5.92; N, 10.02. 1- (§ 4-di fl uor ophenyl ) - 3-

[4-(4,5-di hydro-1 H i m dazol | am no) phenyl] -propan- 30 1-one

hydr ochl ori de344d(¢.,5- dth}:dmllg?nmgézcﬁ 2-yien(2g )pbdsa) - PCTAERRAl¢1-2 716 pro@6- 13-
[4-(4,5- dbqu§§ ﬁﬁﬁipgﬂ@qgl-z yl am no) phenyl ] -1-(2- quorophenyI)propan-

- one, mp. 133-135 C. Analysis for C18HI8FN30: Calcd.: C, 69.44; H 5.83;
N, 13.50. Found: C, 69.19; H 5.77; N, 13.55. 3-
[4-(4,5-dihydro-1H—inidazol-2-y|aniqg;gaggél] -1- (3-f|uoropheny|)propan-
5 one, mp. 138-140 C. Analysis for 0: Calcd.: C 69.44; H, 5.

83;
N, 13.50.,Found:...C, 69.17: H 5. 79:. 13.52., 1-(2,,5- d| 1 uoro
- (4. o d%ﬂ%#%:wﬁ-ﬁgzmldazoy-?a%rm%wﬁﬁ-%w%bvgwhn S
salt, m pl-ob®3-194 C. Analysis for CL8H18CLF2N30: Calcd.: C, 59.10; H,
4.96; N, 11.49. Found: C, 58.87; H 4.93; N 11.48. 10 1-
(3, 5-di fluorophenyl)-3- [4- (4,5-di hgdro-1 H i m dazol -2-yl am no) phenyl ]
- propan- 1-one hydrochl oride sal . Q9 C AnaIyS|s for
C18H18C1F2N300 0.2 H20: Cal cd.: : Nh>11 37. Found: C,

; ; 0 chlorop : I-3 ’

58.46; H, 5.16; N, 11.19. (3
[4-(4,5-dihydro-lH—inidag?%> y i p y - pMvparl 1 one hydrochl ori de
salt, mp. 193-195 C. Angl ysjs for C18H18C13N30: ch C, 54.22; 15 H,
4.55; N, 10.54. Found: C, 54.21; H, 4.48; N, 10.55. 3- [4-(4, 5-di hydr o-1

H i m dazol - 2-yl am no) phenyl ] -1-(2-fl uoro-4-nethoxy-phenyl)- propan-1-one

hydr ochl OBd)@e(élsﬁh‘hnoﬁHeﬂ 1) 450~ %gp}{ahnl%mlpmﬁya) HRIpak QbR CLFN302. 0.5 H20:
Calcd.: C 58.99; M. 5. .73 N, 10 86. Found 58.82; H,_ 5. 61 N, 10.96.

1- (2, 4- di chl (i)AQﬁhlﬁ&igygf?;-iﬁﬁ lahﬂn(ﬂ[fheﬁyl()i-lthdﬂtﬁbrbiil;éﬂﬁ)@ﬁi’[ﬁh 12019(4': e361@) phenyl ]
-propan- -0 ro
P o sA3p Bl (FePhRs e e BBl afd g Bndtind M B 6 Ped Honol) i

4.58; N, didbyl-s8ifofide (12 L Hivhyliated i 00rl i 36 bin@erydiangancpphlamt 1P hours,
- 1- (6- met pRXYAARSH RaleER-Cas%bdled RIRIRAVwith 0BGt acRabe (156 flD; Wadie® whth 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 CjsH,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 C;H6N4O,: Caled.: C, 69.82; H, 6.92; N, 14.80. Found: C, 69.46; H, 6.90;
N, 14.77.



3- [4-(4, 5-di hydro-1Hi m dazol - 2-yl am no) phenyl ]

- 1- (napht hal en- 2-yl ) propan-1- 25 one hydrochloride salt, mp. 162.7-163.8

C. 1-(4, vdboim4ss o- 3-f | uor ophenyl ) - 3- PCT/EP01/12776

[ 4- (4, 5-di hydro-1Hi m dazol - 2-yl am no) - phenyl ] propan-1|-one hydrochl ori de

salt, mp. 178-181 C. Analysis for C18H17Cl3FN3O Calcd.: C, 51.88; H,

4.11; N, 10.08. Found: C, 51.84; H, 4. 0§ N, 10.16. 3- [4-(4,5-di hydro-

| Hi m dazol - 2-yl am no) phenyl] -1-(2, 3, 4~ trichl orophenyl) 30 propan-|-one

hydrochl oride salt, mp. 178-179 C. Analysis for CL8HL7C14N30 0.65 H20:

Calcd.: C, 48.60; H 4.15; N, 9.45 BXAMHLEE 48.57; H 3.89; N 9.61. W

02/ 40453 PCT/ EPO1/ 12776 -36 3-

[ 4- (4, 5- dPHdéo-Dikyilrd- él’dzlmldfgoylzafhrmo))mi@nyl 1 -Qiflyaraphmeaplalin-4+yl-) - pr opan-

| - one, lPenyﬂ)B nlR38dn8 C. EXAMPLE 3 3

[4- (4, 5- hdro H i m dazol - 2-yl am no phenyl]

-1-(4-rmrpholln4ylphenyl) pr op3 Y 1-one N HN of 3a)

3- (4- Am nophenyl ) - 1- (4- nor phol i n-4

(4-am nophenyl)- 1- (4-fl uoropHg ne ( . g, 2.32 mmol)

(prepared as described in anp phQ] i .01 g, 11.62 mmol)

in 10 di nmethyl-sul foxidd (1% nL) was heated at 0-110 C under nitrogen

for about 12 hours. TheOreaetion m xture was cooled, diluted with ethyl

acetate (150 nL), washed wth cold water and brine. The organic |ayer was

separated, dried, and evaporated in vacuo to give the title conpound as an

oi | whisch sol 3-d44(4,6eDikpdro- S dnddaagl-2-Qlanige) ph2t§l] - 1ri2pfluck 30+ AdZpKalin-Aghl ysi S

For  CLOFERNR R0k o Chyeririad e m 1684 7P CandiG: G, e, 1

3- [ 4- (4, 50-0p Fly@treplad+-G,r6d Q) 6.21;W.dRi ol grinsia ¢ $2.13;(H-6:Ak phad?-H6r- -wasy| -

pheny! ) pr gRagel m&ﬁltmﬂh@yg&&%&c&wr{&dmﬁxﬁﬁp SdbiabARSGA] bed. | n Exanpl e

Ic but substituti n(I:] ng uorop eny propan 1-one with
3- (4- ani n®P ey I{(4- pr%m Wﬁﬁbﬁwy E Sp #HDI3- Gnamirabgiidkdedi ng

cor r espong, @Qlﬂ;(mr@ﬂiéﬁ B-tr8pdrd - Snreflaty phioeeddithd dbrel8gsdingly| - am no) phenyl ]

-1- (4-nor pholin-4- yIp enylg’ propan-|l-one. mp. 196-197.6 C. Analysis for

C22H26N402: Calcd.: C, 69.82; H, 6.92; N, 14.80. Found: C, 69.46; H, 6.90;

EXAMPLE 5

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

O

yl)-phenyl]propan-1-one

15  5a) 4-{4-[3-(4-Aminophenyl)propionyl}phenyl}piperazine-1-carboxylic acid ethyl ester

A mixture of 3-(4-aminophenyl)-1-(4-fluorophenyl)propan-1-one (1.1 g, 4.52 mmol)
(prepared as described in Example 1b), 1-ethoxycarbonylpiperazine (2.15 g, 13.57 mmol),
and diisopropylamine (6.5 g, 4.98 mmol) in dimethylsulfoxide (10 mL) was heated at 100-
110 °C for about 12 hours. The reaction mixture was cooled, diluted with ethyl acetate (150

20 mL), washed with cold water and brine. The organic layer was separated, dried, and

evaporated in vacuo. Purification by silica gel chromatography, eluting with 60% ethyl
acetate/hexane, gave the title compound, m.p. 106.3-106.7 °C. Analysis for Cz,H2;N30s:
Caled.: C, 69.27; H, 7.13; N, 11.02. Found: C, 69.13; H, 7.04; N, 11.03.



N, 14.77. WO 02/40453 PCT/ EPO1/ 12776 -37 EXAVPLE 4 3-

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

1- ( 2-f | woo 02/40480r phol i n-4-yl - phenyl ) propan-1-one F O 1 RCT/EMU/TTH N Q) 5
- [4-(4,5-Di hydro-1Hi m dazol - 2-yl am no) phenyl ]

1- (2-f 1l uoro-4-norpholin-4-yl- phenyl)propan-|-one hydrochloride salt, mp.
168-171 C. Analysis for C22H26CLFN402 .75 H20: Calcd.: C, 56.19; H,
6.21; N, 12.55. Found: C, 59.13; H 6.00; N, 12.56, was prepared similarly
to the procedures described in Exanple 3 but substituting 3-(4-

ani nophen§t))3- i4-(45 ﬁ)lhmfoplﬂvbmyli@awrbplanum)phemlhIEﬁ-a{ﬁﬁltl@mearhpm)ﬂu piperazin-

3- (4-am ng _Q,n Hé/dyl]' a:hol GRe4-difluorophenyl) -propan 1 -one, and proceeding
correspondi ng I’EXAp E5 3- [4-(4,5-D hydro-1Hi m dazol - 2-yl am no)phenyl]

-1- [4-(4-et hswﬁ z;mmn@tm @@euarelsdeéehbedmm le P¢, BR@EDsituti@)

N ey Ce e i e N

1 - car box§PIeP
(4-f 1 uer oplieenyl} biperaajrnt- Cﬂrbonélc(a&_ld:bthy,l ederdidrproteedingrbapgroadingdy ges8+(dbed in
di 1 sopr opgt GG SRR RS A AN L Py Probad ol bt ML ca o
at 100- 1111®en®1]pmpaablogne Irzph}:ﬁers‘Sl 2T Anelyeit fQIrCzaHxNu@ﬁ Gadesl:€06PE8; di | ut ed
with ethyl gestiate, gglpgundzg Bk, Masdesy Wik col d water and brine. The

organic | ayer was separ at e dri’ed, and evaporated in vacuo. Purification

by silica gel chromatography, eluting with 60% ethyl acetate/hexane, gave
the title conpound, mp. 106. 3-106. Mysi s for C22H27N303: Cal cd.:

C, 69.27; H 7.13; N, 11.02. Found: ; H 7.04; N, 11.03. WO

02/ 4041§3 ) ?I E E’%{h%g%?ﬁ{ imidazol-2-ylamino)phenyl]-1-[4-(4-methanesulfonyl-piperazin-1-

yl)phenyl]propan-1-one
N
A
N N
H

[
3

0
N

~~A

3
)

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



- 38 5b)

3-[4-(4, 5-D hydro-1H i m dazol - 2-yl am no) phenyl ] - 1-[ 4- ( 4- et hoxycar bonyl - pi pe
razin- 1woOp)piasyl] propan- |-one Simlarly follow ng therpr/aeedrmss
described in Exanple |c, but substituting 3-(4-

am nophenyl ) -1-(4-fl uorophenyl)propan-1l-one with

4-{4-[3-(4-am nophenyl)-propionyl]- 5 phenyl}piperazine-I-carboxylic acid
et hyl ester and proceedi ng correspondingly gave 3-[4

(4, 5-dhydro- 1H i m dazol - 2-yl am no) phenyl] -1- [4-

(4- et hoxycar bsimjlarlpifglmang the procedhije-desdréredlin frapple-5, botrsapstitupng 3148- 151. 2 C.

Anal ysi 1 F d: C
Al ysi's {8l RHBANS020, SRER b o0y Tt 22950 el 380- (000

3-[4- (4, 5ﬂtmrﬁp6|¢rwl)mopcmr@azld)phezn/g}ac&mnné; sndrysthoxycprhopylpipstarinsesith t6eryl - pi p
erazi n- | -pubxRAHAYI- Bfgg%fhe ih EQARpN Ma, aNe the@tleNdmpPun8a@) a beige colored solid

2,2,2-Tri 3-(4-f ophen -0 ropyl] henyl }-acetam de A
m xt ur @ éé %8 '?bfeﬁliﬁ’iﬁﬁ ‘ﬁ*é‘d‘)?F‘%mt ¢ ney.s %lquﬂa’t%’ﬁ W%B’P S3H°M_one (3.34 g, 15

13.74 mvol ) (prepared as described in Exanple |Ib), and triethylamne (4.95
g, 48.96 éemml2)2-TnifldoohNefdefivetdrarie-pipdazih)l - Wplsengpt @yl lipheray}-aceeantide h under
nitrogen. The mxture was treated with a dropwi se addition of

trifluoroacetAsuspahsidn bt (4434 (32,224ifl4Broanetplajnindphenyllpropionylly in an ice

gﬁgg p‘;] g{ eg’lge P} gxll}Bte%met lh gar?gglhid rafldvl@‘? gggﬁ 9&&6@ t4 @5 n%ghg‘ﬁ' gkpfo:f‘gm%;)dn@n d

xtracte oronethane
The or ganil®mlayad t%%ormﬁéaada (hm et sterrg %rrPW@ telapﬁr@alre d hasyalhs at ed

in vacy ;) hreﬁ’wdnf mﬁﬁﬁﬂe%ﬁ fayncselnltﬂafea i@ Phcub BRO ARG R\?ﬂhg\yatgleg‘g% lragltymtwmﬁ)‘é) E/It hyl
acetate ve the tit conpqund. as a sol.i

356, “The Blad Tz, tiw T T ARES b o frBit e FHF ERDPOBH E e i on.
6Db) 96%). The product was used in the next step without further purification.
4-(4-{3-[4-(2,2,2-Trifluoroacetyl am no) phenyl ] propi onyl } phenyl ) pi per azi ne- |

S ar 0T S LA SRR RRT IR TP G,
3-(4- am U hegefanyide 1. (4-f| uor ophenyl ) propan- 1-one with

2,2,2-trifluoro-N-{4 4- fluorophenyl) - 3- oxopropyl]phen | }acet am de, and
1- et hHéxycar b’éﬁ?}PEP‘b@E 232rieiflaprar N 4 Brpxo-3-(4-piperazin-1-ylphen Yptopyl}-

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



but oxycar bonyl - pi perazine in Exanple 5a, gave the title conpound as a bei ge
colored solid 5 (64% . The product was used in the next step w thout
further puooiimsation. 6c¢) PCT/EP01/12776
2,2,2-Trifluoro-N{4-[3-o0xo0-3-(4-pi perazi n-1-yl phenyl) propyl ] phenyl }-acet am
ide A suspension of 4- (4-{3- [4-
(2,2, 2- trlfluoroacetylanlno)phenyl]prop¥9nyl}
phenyl)plpera2|ne 1-carboxylic acid tert-butyl ester (2.5 g, 4.95 mol) in
di chl oronet hane (10nmL) and trifluoroacetic acid (10 nL) was stirred at
room t enper at SirrélaflwaHomrthe fifogedi@es deagribiedin Eicaanplleelcybas salonticetintg afed in
vacuo and, uj | ect ed,
rﬂlrloul% Bl%rphe@u r5[§a§1 tOﬁQ'EVl!Ie s n)yf’)'ig ?C{Ll

washed wit rle In-vac oun 1.93 g,
96% . Themgty Bﬁrétl wéplegréanrw@wéewélﬁromrbb qmﬁtaﬁémoqeethl&éwrfmpn@mglmu on.
6d) 2, 2, 2galei f | uoro- N—(4 {3 [ 4- (4- et hanesul f onyl pi perazi n-1-yl)-phenyl ]

SR T AL TR R A — b

phenyl } acgirendd- ;(eradrﬁlg),ne hyammnh)ie WalS it p B0 Elb3VICE Anatitidifin €51HHOM0 S

chloride {]@.?%?16@ 'Caldd : 3@(5%"&%_%{ é‘?ﬁir%\zrls%h A8, Er;ies{ 0.38 o1, %, (Pgfm0l) N

N, N- di met rrmam de reac ion ure’was’stirred for 15
mnutes at 0 C, diluted with ice water, and extracted with ethyl acetate.
The organi c extract was washed with water and bri ne, dried, 20 and
concentrated in vacuo to give the tiEX¥AVMBBERound as a white solid (0.45 g,

_SFSJE{%'nny ) ) [?;; oté%éwé‘g’o eg\{%}?u?fih? 061fnu{a41am9};[err]grr1] ll'lsl sfu ?t}/tlu&d%%e%gzllr? 4- -yl

2, 2, 2-10r i flphatyd-wiré preparefdrtilidngetiantgolid pr@yécbjrﬁedeazﬂltﬁbdhn)ﬁk)mphelybkb 3-
oxopropyl he ceta tion of potassium
car bonat el}“R Bgéletangil %%ny%plgéra meWtFTé?rlf%r plper%%?ﬁ%ﬁ% 5(% nm.) was
war med onmat}snwﬁpbﬂtdﬂorldzﬁwtfh@henshahdﬁsedesacctlwdmm tenperature for about 12
hours. The reaction m xture was concentrated to one-third volune, diluted

with col d vvat %rr{4 (4hAdlibydre Ad-smidaralt2-ylamin) phervel kdhd4-mreibylpipgesinc 1 ek r act

was was heghdpyl]Bropaher- on@rrﬁf39176df7'8e’@3 ARRsis RS EN, Kb adalid): V. a0s; H, 7.47;
Purlflcatlon 51% Si Ilccsﬁg ﬁhro ography, eluting with 2% met hanol " i n
Fgupd

di chl dPontt Ha  &58dWdid as a white solid (0.28 g, 82%, m
. 166.5- 30

B (404 5. D ny ST eEE R L 2D b Ao e B Doy |

pi per azi nplenyl|ppipanyl-dpe, opan22B-230¢ ONOnIPsid 4 53, HON,EPObIc2 77 68.71:49, 6.97;

Simlarl YN, {@éé_.?ﬁhggé%%agrgcg?g@?pg?scrl bed in Exanple |lc, but

substitutih am no-pheh 4-f| uorophenyl ) propan- 1-one with 3-
(4-am nopheny} )4+45- <{114ydr641‘H imidazol-2-ylamino)phenyl]-1-[2-(4-ethoxycarbonyl-
20 piperazin-1-yl)-4-fluorophenyl]propan-1-one hydrochloride salt, hygroscopic foam.
Analysis for C,5H3;CIFNsO5 e 0.25 H,0: Caled.: 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 C;;H29N503 0.25 H0:
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,sH33Ns503S ¢ 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-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl}-1-[4-(4-ethylamino-carbonyl-

30 piperazin-1-yl)phenyl]propan-1-one, foam. Analysis for CysH3,NgO; @ 0.3 H,0: Calcd.:
C, 66.14; H, 7.22; N, 18.59. Found: C, 66.13; H, 7.22; N, 18.34.



met hane- sul f onyl pi perazin- |-yl) -phenyl] propan- 1- one and proceeding

correspondi ngly, gave 5

3-[4- (4, wWadohyds»- 1H i m dazol - 2-yl am no) - phenyl ] - 1- [ 4- ( 4- ret/BROIERATSf ONYl - p

perazin-1- yl)phenyl]-propan-|-one hydrochloride salt, mp. 160-163 C.

Anal ysis for C23H30CLN503S 0.85 H20: Calcd.: C, 54.45; H 6.30; N, 13.80.

Found: C, 54.49; H 6.01; N, 13.80. EXAMPLE 7 The foll owi ng conpounds of

Formula |l a wherein R is substituted pfﬁ razin-4 1o yl phenyl, were prepared

utilizing the anal ogous procedures described in Exanples 5 or 6, but

subst i tuting 3-[et(hdxdibrirbeltiipidaeclaZiyheinelphemi herl 4t pehagiabbnderi vat i ves
met ha 0 r i el o

[4 (4.5 dPﬁ)%la‘szn IP&) ?ﬁgf}fdgﬂgemﬁr%]ﬁ{ E‘%nﬁ'ﬂzh O?Rl%ildg SAPGEH! M8laY21435 °C.

[ 4- (4- et ﬁyﬁ lgsinor §2ikHe GLENsD; o Bﬁéﬁw]%@b&. 38-43nH; 630N, 1B78- FgendcC, ARdtiysi s

for C23H28MNsQ7;\Galsgh.: C, 70.56; H, 7.47; 15 N, 17.89. Found: C, 70.29; H,

7.38; N, 17.80. 1- [ 4-(4-acetyl pi perazin-1-yl)phenyl] -3-

[ 4- (4, 5-di hydsd4 lHSldIhﬁlﬁboﬂH—Zm)da@mnﬂ)amlmh)@ﬁyﬂﬁl]plQ{Dé(@ -Propiiecarboyl- 228- 230

8. 55 1 Pleodin RDERNDbraps LSy A RO Al b o gR Gl ey |

-1- [2-(4Ceﬁhb&}h§ﬂ$oNyl5IQGbpnﬁdﬁaiﬂﬁ{Hs?ﬂiiﬁ]ﬁﬂuorophenyl]propan | - one
hydrochl ori de salt, hygroscopic foam Analysis for C25H31CLFN503. 0. 25 H20:
Calcd.: C, 58.84; H 6.26; N, 13.72. Found: C, 58.89; H 6.26; N, 13.63. 3-
[ 4- (4, 5-di hydro-1Him dazol - 2-yl am nAsNieny k] - 1-

[ 4-(4-furan-2-yl oxy-carbonyl - piperazin-T-yIl')phenyl]propan-I-one, mp.
181-184 Cy- M@JSYIBIh?dxde[Hm&ﬁgm%mﬁo%ﬁlehﬁ@il-(Qﬁu&@gﬁd}yl)bﬁ:tanGﬁoﬁa; H,
6.25; N, 14.71. Found: C, 68.10; H 6.18; N, 14.69. 3-

[ 4- (4, 5-di hydro-1H i m daze@l- | am no) phenyl] -1- [4-(4-propanesulfonyl -

pi perazi n-1-yl) phenyl ] propa nlp 200- 204 C Anal ysis for
C25H33N503S 0.4 H20: Calcd ] ; Q. 94; 14.27. Found: C

61.10; H, 6.71; N, 14.08. 3- ’>i

1H i m dazol - 2-yl am no) phenyl ] -1- C{4 dﬂ}ﬂk rbonyl - 30

pi perazi n-1-yl) phenyl ] propan-1-one, foam Analy s for C25H32N602. 0. 3 H20:
Calcd. X0 C, 66.14; H, 7.22; N, 18.59. Found: C, 66.13; H, 7.22; N, 18.34.
WO 02/ 40453 PCT/ EPO1/ 12776 -41 3-

[4- (4, 5- d8ﬁy1d€4oFlllblcdnlrﬂed}diéP(4znigrloah¢rryb))lpl‘£emlkqne- 1- [4-(4-ethoxycarbonyl -

pi perazi n-1-yl) - 2- quorophenyI]prog -one hydrochloride salt, mp.

213. 5- 214. 3 (A solution of 4-(4-nitrophenyl) utyryl 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



Anal ysis for C25H31C1FN5030 0.55 H20: Calcd.: C, 58.43; H, 6.30; N, 13.63.

Found: C, 58.44; H, 6.17; N, 13.49. 5

3-[4- (4, wWadohyds»- 1H i m dazol - 2- yl am no) phenyl ] - 1- [ 4- ( 4- ppOpERYICRrITFONY| -

pi perazi n-1-yl ) phenyl ] propan-1-one, mp. 137-139 C. Analysis for

C26H33N503: Calcd.: C, 67.36; H 7.18; N, 15.11. Found: C, 67.22; H 7.13;

N, 15.11. EXAMPLE 8 4- [4- (4,5-Di hydro;1 Himdazol -2-yl am no) phenyl] -1-

(4-fl uorophenyl)butan-1-one F O) N N 10 H 8a)

1- (4- Fl uor ophenyl)-4-(4-nitrophenyl)-butan-1-one A solution of

4-(4-nitr dphmaydg)tphyyelytingh’itb nD%eetliyB adetate/h28ariz gamothe taledomhpofihdes obbitizene

(2.6 m., | Yoo i Lde (25 nm) was treated in

portions w tdﬁogqgn?é;nﬂm%h pg(?ﬁlég%g&rfa%pﬂ%oé%&%l ) under a nitrogen

at nospher ter 15 the additi onlgr\/\gs conp) etﬁ lthe reacfion. m xture was
l]

e
heated t 088d: 4c§> Pahydspdt-inislagel - gaming,gh #dgorm-ReeObHES - E6BFed in
an ice bath, f{. oncentrated h | ori.d aci 12, and
stirred for S%I‘Hf ?‘éﬂgm% erﬁr%eﬁl%esaﬁ%a%?‘ﬁ n%?l"fﬁ R %‘1% éwamgb Hact ed
with etshy;hmam@ham)é) lthéllmﬁqamngzl)ﬁmpem lvas m&p&r(aiaadnopmpbd (-flaoroN aqueous
sodi um hyd e
Purifi Cat%/ g}‘?gtglhl 1\’\@}1? anc} S}%gee% Sr egpgon 1}&? [PZP ‘éf E d‘gl#dgg /o\igfﬁg [dazol-
acet at e/ héﬁhtnenghmhenﬂhé @rﬂd@om]dbwdndsow Wﬁr@@los falt, P 8111373 B69% . The
pr oduct w@ﬁam@@r U‘gHJ;@FR%t caik&Pe, &07; ﬁ' 5(84; RN NORPBONAIC, 63215 H, 5.8% N,
(4-fluor oi)hen but an- 1-one A m xture of
1-(4- f1 uoth enyl) 4- (4 ni trophenyl)butan-1-one (0.5 g, 1.7 mol) and 10%
pal | adi um on carbon (0.06 g) in ethyl acetate (15 nL) and tetrahydrofuran
(5 nmL) 25 was hydrogenated at room tenperature using the hydrogen ball oon.
The cabal yst was renoved by filtrat i EX®A\MBhH9the filtrate concentrated in
vacuo. Purification by silica gel WO 02/ 40453 PCT/ EPOl/ 12776 -42
chr omat ogt-apByDihgdnebemep (Wi idioxi 0% di-RylH- (@ cedihydron b dmedagalr-e-ylanainp)-t | e
conpound ﬁen%ﬁ%ﬂ'% Sonsolid (0.34 g, 78% . The product was used in the next
step. 8c) 4 4,5-Di hydro- 1Him dazol - 2-yl am no) phenyl ]
-1-(4-fl uoro-phenyl )butan- | - one ilarly follow ng the procedures
described in Exanple Ic, bﬁo su

O

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



5 am nophenyl)-1-(4-fl uorophenyl)propan-1-one with

4- (4- am nophenyl)-1-(4-fluoro phenyl)butan-I-one and proceedi ng

cor r espovdd nzhoss3 gave 4-[4- (4, 5-di hydro-I H i m dazol - PCT/EP01/12776

2-yl am no) phenyl ] -1- (4-fl uorophenyl)butan-I-one hydrochl oride salt, mp.
171-173 C. Analysis for CI9H2OCIFN3O Calcd.: C, 63.07; H 5.85; N, 11.61.
Found: C, 63.21; H 5.89; N 11.72. 10 MPLE 9 1- (2, 3-D hydrobenzo |
1,4] dioxin-6-yl)-2- [4-(4,5-dihydro- | H43 hi dazol - 2-yl am no) -

phenoxy] ethanone Ol O\ I NN H9a) 1- (2,3 D hydrobenzo [ 1, 4] dioxin-
6-yl)-2- (brpimé,tdri@qb,fwldaxm))mllméd'@rselvtﬁt @veatbhettitteeoofpound as a brown oil (0.70 g,

2-brono-1, ne (1.03 g, 4.00 nmol),
4- nltropheno %?%pgé@’[&gﬁpé%h ﬁ-’e)q{e%gt ggglxlﬁnq%' nate (1.63 g, 5.00 nmol)
in dry Nl\l-dlrrethylforrramde 1 was stlrred at_roomtenperature for 1
hour. Thedo)rlelet-DilRydiphanaeld, ﬂé@xm et [4u(4 h-dilyidgowdt-tpidaztle- Fleampineamt

sol i d waspk@lokpletipgloRy filtration gave the title compound (1.19 g, 94%.
The product was used in the next step w thout 20 purification. 9b)

1f (4- Asi nophemﬁma)tr)lyfollozmﬁg thielpy decd s dedctibéd irdliaxiple Geh , P} atthaning withm-xt ur e
of 1-(2,3 enz . 2= ophenox e 0.63
o 2 0 R A el A & ) SHRROSORY L IBNENC | 1D
at room ccarnqsemadlugla gherl-@, ddihydrotieaze(@ dddionin- m'bhtﬁj? 4 (4sliydsoflHed to pH 12
with IN S 'dHiHl 2 ltﬂﬁéﬂ{o(? B&%x?]%lﬁéhbﬁ?hyfcﬁ@&ﬂé gdnwetlpz% ehhangls (75 mi) and

Celite. resul x ure was ere | trate evaporated in
vacuo. Thé5 B%’Ilduénﬂéiﬁls M%%OW%@VVQ@#%Q@Cd bF:r eduhl 538 Nadt o4 Faups:

et hyl @cetatass; T6.00f §agbe. extract was washed with water and WO 02/ 40453
PCT/ EPO1/ 12776 -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 wi thout purification. 9c)

1- (2, 3- Di hydrobenzo[ 1, 4] di oxi n- 6- yl;%%%—EﬁQS di hydro- 1H i m dazol - 2-yl - am

noj) - pheﬁ‘?&(h s%ﬂg@x%”f’f{ﬁm%ﬁbi 9Mni18 PHURE- 1 REnRIRSG NGB efaRGRd bed TN

Exanple I¢, but substitutin
(4-am nophenoxy) -1-(2, 3-di hydrobenz 1, 4] di oxi n- 6-yl)-ethanone and

r oceedi ngl
S OO >

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

15 ethanone, m.p. 65.5-69.0 °C, Analysis for C,;3H2CIN305 ¢ 0.7H,0: 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.



correspondi ngly gave 1-(2,3-di hydrobenzo [ 1,4] dioxin-6-yl)-2-
[4- (4, 5-di hydro-1H i m dazol - 2-yl am no) phenoxy] ethanone hydrochl ori de
salt, mwoa84i¥2 C. M5 354(Mtl). Analysis for CLI9H20CIMN3DZPQ/R7120
Calcd.: C, 56.45; H 5.38; N, 10.44. Found: 1o C, 56.86; H, 5.09; N, 9.96.
EXAMPLE 10 2- [4-(4,5-D hydro-1H i m dazol - 2-yl am no) phenoxy]

- 1- (4- met hoxyphenyl ) ethanone N N QIC H,, 2-

[ 4- (4, 5-D hydro-1Hi m dazol - 2-yl am no) p‘#}enoxy] -1- (4-met hoxyphenyl) 15

et hanone, mp. 65.5-69.0 C, Analysis for C18H20CLN3039 0.7H20: Calcd.: C
57.74; H, 5.76; N, 11.22. Found: CEXBMHEEIIH 5.40; N, 10.93, was prepared
simlarly follow ng the procedures descri bed in Exanmple 9, but

substituti ng 2-bromo- 1- (2 Qnmohlylérl&féﬁlzﬂbAanm&‘]ratd?fbm n- 6-yl) ethanone in
Exanpl e Wt T 2-brono- I-phenytethanoneand pyoceedi ng correspondingl y.
WO 02/ 404513‘813’@17‘1EP01/ 12776 -44 EXAMPLE 11 COrrp%SWHVGn for Oral
Adm ni str@tion redrent %W ./W. ACtIVe | ngreal ent 20. 0% Lactosge
79.5% Malgh ‘ég’F&‘Fﬁrg‘?%‘é{‘rate 0.5% The ingredients at®Y% xed and di spensef into
capsul es nfai ni ng I00 ng each; one capsule wo%\g approximate a totpl
daily dosglgaé 05 EXAMPLE 12 Conposition for Ora M nistration | ngrpdient
%o wt./w. l}/1Act|ve |n%red| ent 20.0% Magnesi um si Sgg/ate 0.5%

Cr osscar nel FEEUEYFHAI2. 0% Lact ose 76. 5% 270

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.



PVP (pol yvinyl pyrrolidine) 1.0% The ingredients are conbined and granul at ed

using a s

ol vent such as nethanol. The

i nt o t abiveos2/§m@ent ai ni ng about 20 ny of active

appropriate tabl et machi ne.

WD 02/ 40453 PCT/ EPO1/ 12776

formulation is then dried and forned

i 0 conpoupd)/ERd1ri277N
-45 EXAMPLE 13

Conmposition for Oral Adm nistration |Ingredient Anpbunt Active conpound 1.0
g Fumaric acid 0.5 g Sodiumchloride 350 g Methyl paraben 0.15 g Propyl
paraben 0.05 g Ganul ated sugar 25.5 g~ Sorbitol (70% solution) 12.85 g
Veegum K (Vanderbilt Co.) 1.0 g Flavoring 0.035 mM Colorings 0.5 ny
Distilled water gq.s. to 100 ml The | [ s are mxed to forma
suspension for oral adm nistration. E%@ 14 5 Parenteral Fornmul ation
(I'V) Ingredient %w./w. Cﬁg{};oylgoh@&r@gﬂ ga}mlq,sg@(gl Sodi um Chl oride gs to
make isotonic Water for injectionta he active ingredient is
di ssol ved InBredidgn@rti on of the wat er for i nj ectl DAmAnsuf ficient quantity
of sodi um_g_E}_g_u_d,e_Lg_L_hgn_a_d_dchwth Qfll’l’lnﬂ o mke the solution
i sotoni c.| AiRe c6@boilindn is nmade up to wei ght Wi { h.gshe remai nder of the
wat er forl4njection—filtered through—a 02 meron nenbrane filter—and
packaged |[uhdedricsicr i | e conditions. WO 02/ 40453 PQB &P0L1/ 12776 -46

Sodium chloride 20g

Methyl paraben 0.15¢

Propyl paraben 0.05¢g

Granulated sugar 255¢g

Sorbitol (70% solution) 1285¢

Veegum K (Vanderbilt Co.) 1.0g

Flavoring 0.035 ml

Colorings 0.5mg

Distilled water q.s. to 100 ml

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

EXAMPLE 14

Parenteral Formulation (IV)

Ingredient

% wt./wt.

Active ingredient

0.25g

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.



EXAMPLE 15 Suppository Fornulation Ingredient %w./w. Active
ingredient 1.0% Polyethylene glycol 1000 74.5% Pol yet hyl ene gl ycol 4000
24. 5% Thavongemds ents are nelted together and m xed on a BCERamibarts, and
poured into nolds containing 2.5 g total weight. s EXAMPLE 16 Topi cal
Formul ation Ingredients grans Active conmpound 0.2-2 Span 60 2 Tween 60
2 Mneral oil 5 Petrolatum 10 Methyl paraben 0.15 Propyl paraben 0.05
BHA (butyl ated hydroxy anisole) 0.01 Vit er g.s. 100 Al of the

i ngredi ents, except water, are conbined and heated to about 60C with
stirring. A sufficient quantity of WXAMPId1%about 60C is then added with
vigorous stirring to enmulsify the ingredients, and water then added g.s.
about 100 g. WO 02/ 40453 PCT/ EPSupn®sitpy FargmlatioaMPLE 17 Nasal Spray

For mul at i prrs—Severat—agueous SUSPeENnsions contar i ng  rom 0:-025-0-5 per cent
active coﬂﬁ@ﬁ#&mére prepared as nasal spray foffuVafitons. The fornul ptions
optional lly contain_inactive b i ngredi ents such Aas_microcrystattine
cel | ul ose, A<bEiRgFrdsMooxynet hyl cel | ul ose, dextrpsd” and the |ike.

Hydr ochl of i.d b ded To adjust pH The[p I Spray fornulatipns
may be_ded?@@%ﬁﬂe QE%QFH al spray netered punp ?@S&bally del i vering p0-100
nlcrol|teg$9g%h%%%%gﬁ¥§&k%n per actuation. A tyabig&)d05|ng schedule s 2-4

sprays ev

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.



EXAMPLE 18 10 In vitro Human Platel et | P Receptor Radioligand Bi ndi ng Assay
The in vitro Human Pl atel et I P Receptor Binding Assay neasures the strength
of a potwabr/al4szirug’'s binding affinity to its intended tRPeT®P01/R20T6 each
drug tested, the concentration producing 50% i nhibition of binding (IC50)
and hill slope was determ ned using iterative curve fitting techniques. If
a radioligand Kd 15 was known the i nhi b% i on dissociation constant (Ki) of
each drug was determ ned according to t’he nethod of Cheng & Prusoff
(1973). For this receptor, a typical Kd using the preceding experinental
conditions was 1 E-8 M Usual |l y t heERAYRIB/ | ogarithm of the Ki (pK;) was
present ed. EXPERI MENTAL DESI GN: 20 The follow ng buffers were prepared
usi ng the purest avail abl e wat eNasal §piag Fprmeletionsi onM Tri s- HC1, 1.0 nM EDTA
(di-Na) pH7.5 at 4 C Assay Buffer: 20mM Tris-HCL, 5.0 M MgC12 pH 7.4 at
25 C  \\asPEVEIH reeousBHRENSIqLS cpmjaining o Kpcd-5 Pergent agtige compound argpnpr ane
Prepar at i piep2f atthaddl i} SFmEa€ibnITAS e nWaS: Irs PTbAAITYRDntdid thadd@ M
centrifuge ttége§ ans sglun at ﬁiOOO lﬁ’tl.for éo m nbat 20h§. lgfl I e%:s wer e then
r esus p&ndBg S P YY) &F PB0ryErIRR gt g RIS e PO R M P Er R 8t t i ng 7,
1x20 sec. afauthsike. Hydvadhoriugcid mag bt adddd teadjuwsepldf TREn&8IGprdy fandulegony i f uged
at 40000 SRR 4 I [ - i
assay bur fay B deeBRdbigh ndtafiprieRfld it WG AR CEGE IBRBDHRSHoLRE: 4T, o
in 2.0 niformulgtionger agoatErr. drtypigt slesine schedlsas 2 dsprayweyeops 40 4sgrs.
PCT/ EPO1/ 12776 -48 To obtain at |east 80 % specific binding, 50 g
protein/assay tube was used in a CcerR&ipItE @ experinent. The final
radi ol i gand concentration was 1 to 3Ek8 M 2. Conpetition Assay The
nenbr ages were t havgdial HiRRAAMPRIPEPaERoAREIbIGAdH hdihedsdap assay buffer
to 5 the appropriate concentration. First buffer, drug, radioligand, and
| astly, nenbranes wer added to the ass ubes. The ass t ubes re
| houbai ed at D e Hugm el GeRS Bindied e ey BF SceaE 8. 306 el
pre-tr eat psteglidglsugd's hiadinfgiaffirdtyratits iftGdedBaggetisi ng Packard Top Count 96
wel |l cell harvester. The tubes were rinsed three tinmes with ice cold 20nV
Tris-HCl, SmWdpati2drygHiested] tiicconcéntmtion/psadpdieg 50%Baminbitioadif badingAl€y) was
det er m negl, 4 Ky 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-HCl, 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.



10 using liquid scintillation counting. According to this procedure,
conpounds of this invention were tested and found to be |IP receptor
ant agoni wae 02/EMAVPLE 19 Carrageenan-| nduced Mechani cal HyQEEROIgRITsa Assay
15 The anti-inflammatory/anal gesic activity of conpounds of this invention
was determ ned by the Carrageenan-I|nduced Mechani cal Hyperal gesia Assay by
measuring the inhibition of carrageenap;i nduced paw hyperal gesia in the
rat, using a nodification of the nethod described in L.O Randall and J.J.
Selitto, Archives of International Pharmacodynam cs, 1957, 11, 409-419, and
Vi negar et al To obinatdé¢asvd0 Rrspecificbinding, 2hidg pleiEfapsay itwleawasl usgtharapeut i cs,
1969, 1660 t&fag ex%/&hlﬁeﬁpdrﬁgﬂﬁal%ﬁ% ?%ﬁceﬁ&%ﬁo&a@s 9o ¥ElQvei ghed and
random y assi gned t treat ment group . To i nduce mechani cal
hyper al gegi@mpaisonss | 1 ghtly anesthetized w th hal ot hane and
adm ni stered 1% carrageenan or vehicle 1 (100 I) in the plantar surface of
the) left hi ndpl@d\tneB@'taﬁleWﬁfb taﬁlmmt&_bem&empahhﬁk end Henrdilukgl 1anﬁy®[1ff&rtm kg,
V) or oun this i t .on
o)) 6 s SR g Reeripony BT PR 8 yiotibond apae EedRarfiy ¢
|VEC hani cahddedpe thed agwltabma"ﬁhmwuubd ves¢ mgubated Anap gk&yéﬁ'eInlerTl(eLmyBASI LE,

Bi ol ogi c e ﬁp& I R
carrageeﬁiélr?%?g%tﬁg mgs g\?v%wgg agéé1 (%Js?hb{ér ‘la;p‘?‘atfs\(éﬁyeﬁe)l%é‘é‘ ga%kard
pl antar Sop Caeet 96a\e¢1hfg;lldv@mste;z\ E‘Erﬁ%heawwnmwé itlrgs timgs othdee (e %

applied tor- mﬁzldm}s@Mgs:w pBee 49B x305 MiyearRAd). BHORd k16L& tiRtty Wal @éiextnhﬁed at

W thdrewits ruggl ed, ar vocalize vvas considered the end point. WO
02/ 40483 W%ﬁ@ﬁﬁ tﬂ%g‘oncﬁ?gn??%at ment groups were conpared using a one-way
anal ysi s of r| a 0

cormpari sons.  recrae uf it iRshith sty d o GaHPERR 56T dEiBdtaae

usi ng Fi shelP mcdpBiy sttaganetyy and Dunn's procedure. Percent inhibition of
mechani cal hyperal gesia was cal cul ated for each animal, and the average

| DSO val ue was 5 estimated using the foll ow ng signoidal nodel: %
inhibition = 100 / (1 + exp ((IDBO-E&MP_LIE_IIQ) ) where 1D50 is the dose of

t he conpound needed to inhibit h of the | mum r esponse .e., 100%in
this nodel) and N is aCHGEFERA %ﬁé"rdal}ilé?}&m @P‘i?élﬂﬁ%%gﬁl‘éyof this invention

wer e actlve in this
15 The ant 1n£%l§1mxr\{atory/ 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 pl) 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.



10 EXAMPLE 20 Conpl ete Freund' s Adjuvant -1 nduced Mechani cal Hyperal gesi a
Assay The anti-inflanmmatory/anal gesic activity of conmpounds of this

i nventi owoay4@bxo be determ ned using an adj uvant-i nducedr/@ptimnite s pain
nodel in the rat, where pain is assessed by the animal's response to the
squeezing of the inflanmed foot, using a 15 nodification of the nethod
described in J. Hylden et al., Pain 198&) 37, 229-243. The nodification

i ncludes the assessnent of hyperal gesia ?hstead of changes in activity of
spinal cord neurons. Briefly, rats were wei ghed and randonly assigned to
treat nent gr olipstméid growhsoeere aeuprmrd ushg hypeway gedyas ofvatisnewemehk pgit | y

anest het i %f‘%& I . Of ' J t or
sal i ne vva'?sVﬁg m nrfg? %r(ggg?gt% Sﬂgﬁg%gﬁg%@rﬂ ° g%rtﬁggglggt?gat{c{eglﬁgg %ﬁ)[ﬁ?h p‘ggv.
Twent y- f ogfouRNeFsmade bying Hishesrs [Glvifatqes pned D uparmpsosrdyre feraanisinhibitian ¢fon
were  or aheyhadehial Rypet 2R wR chidBlatedlfsr QUR afieH], HAftRE @vetree%tmgbgzalmam cal
hyper al gesi.a .nmeasur.ed .usi.n Angl gesy-neter (UGO BASILE, Bi ol ogical
Resear ¢h %‘HK}IV\%S‘&%?@%&% e sig in}ﬁr.nogﬂe sal i ne or carrageenan-treated

hi ndpaw was pl acegd .opn.,t he d f the a r s, plantar surface facing
down. A constant!§ ' l@l‘téoélsngaaé @&8"%@551%8%85{%% ed to the dorsal surface
of the p t. far I W3 i ed, or
vocal i ze%@qggﬁgﬁlée&r%é%gﬁtﬁéCeng&g%cli ﬁ%’d &?Loel\ﬁﬁbgkg%a?r%%nqthé?’ggl\é{%ur\ﬁ\gésggg%npar ed
usi ng a otié- 10@% im s poidsl) end Dis e antvatusa petamepsw wi t hdr awal force. Percent
i nhibition was cal cul ated for, each animal in the form 30 100 x ((c/d -
c/v) - (s/v - kgsprypeusgs of tiginventignevesaartivietm e ?Y - f orce for the
carrageenan-treated paw in an animal to which drug has been adm ni stered,
c/v is the paw wi thdrawal force for the carrageenan WO 02/ 40453

PCT/ ER01/ 12776 -50 treated paw i n BRAMRBIF®AO t 0 whi ch vehicl e has been
adm ni stered; and s/v is the paw w thdrawal force for the saline-treated
paw i n an ani mal Gompl¢te EreundhiAdjevansdndmed Mabminil $typesdgesi@iAgsiyf i cance was
determ ned using Student's t-test. The conpounds of the invention were
active in thiEheaminflanenatxpymalzesic agtivilyoif £oRowidsRIf Alaid &rvemaen mat elso ke

I nduced byetb2oued UORE b &djBlUARARAudM FERES PiniodirSthe G whBRIIH ison of
bl adder contragcti ons vva? determ n?ﬁj by an assay. using.a nmopdification of
|

the met hodfSerdy theanimel gresponisde thesdugqzing of thisplamed font: wsinpsed |
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 — ¢/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; ¢/v is the paw withdrawal force for the carrageenan-



Ther apeutics, 1984, 230, 500-513. 10 Briefly, male Sprague-Dawl ey rats
(200- 250 g) were wei ghed and randomly assigned to treatnent groups. A

cat het er was2imserted through the urethra into the bl addepctT/arPiintame

bl adder contractions, and a warm saline solution (5 nL) was infused.

Rhyt hmi ¢ contractions were produced in about 30% of the animals. The
conpounds of the invention (0.1, 0.3 05 1 ng/ kg) were adm ni stered
intravenous at the onset of regular rhy Whic 15 contractions. The effects
on rhythm c contracts were then neasured. The conpounds of this invention
wer e act i reatechpawirsarazsmpl to Eiah/PElcl2 Bad brden b mimstexed; afel sivs-thegae ed
Contracti i ik it : : I; determ ned
by an- assa T arieee e Al b i 02 S g
et al., PryBBedeRdSigrficanse yat detapmined usingduderf sdftesthe | nt er nat i onal

Conti nence Sogj et August 27t h- 30t h) 1996,  Abstract 126. Female
Spr ague- Dawl e@l‘? %‘%/‘Eé%’rdé Ogm-?é{‘ﬁé‘tt‘f)?é%frwctt‘ﬁe H%A'g‘l‘sl‘?é??é{' and instrunented for
i ntravenous adm ni stration of drugs and, in sonme cases, measurenent of

arteriegl pressure, heart rate and Eg&i@-}gﬁdder pressure. The effect of

test conmpounds on vol unme-i nduced 25 ontractions was determ ned in

vt e nauccaBgofiof PRAER, Gor RHAE SR Rl Rl RRRF DTS, o

O oL o0 S5LERYBNRYS! e sy RA B AN B 0y i 1 o L
postive cB‘rﬁ’fiiﬁfPt.iOWﬂgthéG?ﬁéﬁ cigbedipiCeA; Mogsi ef dn/ Mdiemattd @ern this assay.
WO 02/ 404 5BerRpelititLDI84] 250/ 600-594 EXAMPLE 23 Reversal of Endotoxin-1nduced

Hypotension in Rats Septic shock, sonetines referred to as endot oxi ¢ shock,
i s caused by BhidlyneksSeaeguef Dawlaf extt (2002258 gent s, weighedi and|randgmiyasdigredal
endot oxi n I ogs ng_ . terl : i and
o oo sy oA A ISR A IRLAEL B by Bt AL ANShAR
hypot ensi bladderrceniradipnedindrr waien saline pyjutiore(Samib wasinfesed dthydhmisact eri al

endot oXi N&ntfRBonARirk ipkddREd fh SRR IHRDSHR: dnHALR! ThEdIP RN of dieRAtion
hypoten3|?n is therefo predictive o the utili of the conpound in the

fore { of lity
t r eat ment (b Oskght | %‘86‘1‘55 WRE RIS stesghiakravenogs althe opgey obregilie rig nds of
the i mgentdmirctiong. Mhe bfi@ad drertytiohiczeptradis Were théh MBgataki ¢ shock was
determ ned by neasuring the reversal of endotoxin-induced
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.



hypotension in the rat, using a nodification of the nmethod described in M
Gral et al., British Journal of Pharmacol ogy, 1969, 118, 1223-1231.
Briefly, vaout/so4smt s (>200 g) were anesthetized with an i nhat/ariioniie
anesthetic and fenoral arteries and veins were cannul ated for insertion of
bl ood pressure transducers and 15 drug adm nistration |lines, respectively.
They were placed in Mayo restrainers Wn'éie still under the influence of the
anesthetic. After recovery from anesthesta and stabilization of heart rate
and bl ood pressure (which typically required about 30 m nutes), endotoxin
(50 ng/kg E. coli and 25 ng/ kg Sal BKAMPID) 23vas admi ni stered intravenously.
Changes in blood pressure and heart rate were nonitored. After one hour,
conpounds of this inventiRavewsal ddEndetsixin-tndusedHapetengdmimRaser ed

i ntravenously, and cardi ovascul ar paraneters were _continuously nonitored
for the next pemtissherkusaimetipesgsicaed toreendeppricdacied @usskhtibspagenceot ur n
to initi ainfebtiags fleh, pirioglaily BadeH enddt@iihi, i€ Bitdo R Erestalaft M Rehctsiz8g

Student's t-test.. The co upds .of this invention re active.in this
assay. SvRPY BRalEisianadd AT TR OB HIC AN e h TP toms oF 1B G Bk h e e e 1o t he
speci fi ¢ hg®mtanogarendscet e theaht by the aministrdsmnurfdbectstided dbyoxitsoblee ski |l | ed
in the ariy.i var i C . j .

subst 1 ¢t e Bib AR (PRI IR T ARIEn Ao R SO PRl of

i nvent i onthewilistiefi the eemperendinrtbe fredtozent ohssphagr dneloterdeshoskadapt a
particular situation, material, conposition of patter, process, process
step or stepsihg %FtWHEOf@BjCQEPPVEd%‘g%W tnvmrg@db@tréqtmeﬁgo&egg@ﬁ{ i nvention.
Al suoh emibibiie HocRMGs déterrhitie@ B ettaliingOho eevdshilifenitoxBchiacaf the clains

appended hereto. WD 02/40453 PCT/ EPQLl/ 12776 -52-. C ai \ conmpound of
o Gener DPFURIAAS RoratRpmeA NOATREtTr 3 i eitpficiesirioed ir- ik Mot onal 1y
subst i t ut Bdtigr plirnalbfdthermadalogy,d969tlil8N2R2Byi28bst i t ut ed by one, two, or

three substituents independently selected from (Cl _6)-al kyl, al koxy, aryl,
aryl oxy, aral Hyeﬂyxyc,lult 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.



hal ogen, hal ogenal kyl, hydroxy, hydroxyal kyl, nitro, cycloal kyl, am no,

al kyl am no, di al kyl am no, nethyl enedi oxy, ethyl enedi oxy, or optionally 10
substi t utved ohre4es ocycl yl ; R2 i s hydrogen, (Cl_6)-al kyl, opchabagenic A is
-C(O-(CH2)n- or -C(O-CH2-O; and the subscript nis an integer from2 to
6 inclusive; or an individual isomer, racem c or non-racemc m xture of

i soners, or a pharmaceutically 15 acce %ﬁble salt or solvate thereof. 2.
The conpound of claim1 wherein Ais -CQO-(CH2)n- and nis 2. 3. The
conpound of claim2 wherein RL is aryl optionally substituted by one, two,
or three substituents independently $dimsted from (C1_6)-al kyl, al koxy,
aryl, aryloxy, aralkyloxy, halogen, ethylenedioxy, or optionally
substituted heterQay&ind of tROgéheral REnfi@pound of claim 3 wherein R is
phenyl optionally substituted by one, two, or three substituents

i ndependent |y sel ected from hal ogen, al kopy, or optionally substituted

heterocyclyl. WO 02/ 40453 PCT/ RiPQ1A . -5 The conpound of claim4
wherein R is phenyl optionally substed oye, two, or three
substituents independently sel ected FwQ# hg or al koxy. 6. The conpound

of claim5, or an individual isoner, racemH or non-racemc m xture of

i soners, or pharnmaceutically acceptable salt or solvate thereof, which is:
5 4- [4-(4,5-di hydro-1Him dazol - 2-yl anymo) phenyl ]
-1-(4-fluoro-phenyl)propan- |-one, 1-(2,4-difluorophenyl)-4-

[ 4- (4, 5-di hydro-1Hi m dazol - 2-yl - am no) phenyl ] propan- |-one,
1-(4-chIoWBﬁﬁ§hyl)-4- [ 4- (4,5 - dihydro- | H imdazol- 2 -yl- am no)
phenyl | propan- |-one, 1-(2,4-dichorophenyl)-4-

[ 4- (4, 5- di hydr R! it Hnioptidazl suBstithtedmiylo) phenyl ] propan- | -one,

4-[4- (4, 5-di hydro-1Hi m dazol - 2-yl am no) phenyl ] - 1- (phenyl ) propan-1 -one, or

10 4- [4-(4,5-di hydro- 1+ m dazal - 2- y| am henyl :
-1-(2-f|uoro-4-né%ﬁ%§§é§g%9 %F@%gﬁﬁxhﬁ%%gfg@?%Q%éhé%ﬁfSHﬁﬁhg?uhIain13
wherein R is phewmyependostly selected fiom (hes)-allnd, alloxytdiylearyloxpbsalkylast s

i ndependent |y selggt&d £058,9RYI |  ESHRSG AL 86N EI08Y Ghho,0or  hal ogen
8. The conpound of %%g[n1fg%he>eiﬂﬁéky#§'gﬁ%ny# suégf%%égﬁa by One, two, or
three 15 substit udktlaminegdistiylennpymebylepedieros eburcaptiPBh &F PRURANL i t ut ed
mor phobi n-4-yl, ogibs@fadd BeterstieBi;i t ut ed pi perazin-4-yl, chloro, or fluoro.

R” is hydrogen, (C,.¢)-alkyl, or halogen;
A is -C(O)-(CH3)y- or -C(O)-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 optionally 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.



9. The conpound of claim8, or an individual isoner, racemc or non-racemc
m xture of isonmers, or pharnaceutically acceptable salt or solvate thereof,
whi ch i s wd@de2/40ds% 4, 5- di hydr o- 1H i m dazol - 2- yl am no) phenyl PCT/EP01/12776

-1- (4- nor phol i n- 4-yl phenyl ) propan- |- 20 one, 4-

[ 4- (4, 5-di hydro-1Hi m dazol - 2-yl am no) phenyl ] -1-(2-fl uoro-4-norpholin-4-

yl phenyl ) propan- |-one, 4- [4-(4,5-di hyggo 1H i m dazol - 2- yl am no) phenyl ]

-1- [4-(ethyl am no-carbonyl) pi perazi n- yl phenyl] propan- |-one, 25

4-[ 4- (4 5-di hydr o- 1Hi m dazol - 2-yl am no}phenyl] 1-[ 4- (et hoxy- car bonyl ) pi per
azi n- 4-yl - 2- 51 srcoptronpt ppelaivan wheragmB, 1s4henyl optionally substituted by one, two,

[4- (4, 5- dbpﬁfﬁléé)suﬂaﬁithgﬁtgmgerﬁfe}ﬁh?@gl{@% &Pﬂalotge& or alko

[ 4- (et hane-sul fonyl) pI perazi n- propan- -one or 4-

[ 4- (4, 5-di hydr - 1H | mdaﬁ - 2-yl am naq) Rhen -1-

[ 4- (n- pr opane®-skierOmACRRA 952 A or-andndiyidsRbagner: Fcspiner non-gsgmic1 0. The
conpound ﬁﬁxtafeabfmo%nmezfr@hmm%euﬁcanydcf&game SHDOQ%lMéﬂﬁrdB@M}EBQ&/ 12776 -54

11. Th cQ (z fd ﬂ% d % fﬁ § ﬁ?)( h i) The fomgound of
ol m 51 B ap iRy L aab0Et St bBendt Ol Sy endetbis FBR e
SUbISL i It ueh{(é,tlrdlﬂeqnepheryﬂ)i 4- [$é41,éeilb)cﬂrbfldfrnr(1(dhzcﬂ)2—alkaiqyin,O)}didn@b}yr;opanyll oxy,
ara 0oX t
het er gcyc?{ (4[1( CHEJ Q%?Qfﬁﬂzell &Tpoun 1H01m189} Zgﬁ-alnym(?w&%ﬁ}lw ﬁg’l 1-one,
optional | y %éb@ﬁlﬂewé@%wdﬁé‘i 5- dlhﬁirodrHﬂm@éols%rmls@mtruénlt@yraduv@enld@m,l y
sel ect ed iJ’[@f@l(‘SQﬂxh@roaﬂKYﬂnda%lkp? mlﬁé))sh@asy} 1- (ﬁﬁ&iyl‘)#@é)ﬁ -1-Bak,e@en,

u

Ct e s h R Y L YRR L i ek S OB e

phenyl optioaral |y substituted by one, 1o two, or three substituents
i ndependent|y selected from al koxy or ethylenedioxy. 15. The conpound of

cl aim 14 wher 21 Bol Y B 90805 w10 ARPNINTRI A FALa BOTROTI! Hirce

conprising a therape Ive a one conpound as
cl ai med i wbamaeoﬁendﬁpe@d@ﬂryrﬁelsct@d)frw opiiondHy substitwtes) heteracydyéashalogen.
pharmaceutically acceptable carrier. 15 17. The pharmaceutical conposition

o:‘ cl ai rln 18 v@emlcaniﬁaanabfus%t“@leﬁuppma%egyl s@lSstiehtad H?Gné Ew@rl%tﬁfh% of
clai s ;,[u stltuents m&]elpteg'(?enely sc(e)l(rectg'cg fom osl;[tlro%g ysubtst(l)tu?'eds mo%pef\lcﬁln a;’/l ogtlonally

substituted piperazin-4-yl, chloro, or fluoro.

9. The compound of claim 8, or an individual isomer, racemic or non-racemic
mixture of isomers, or pharmaceutically acceptable salt or solvate thereof, which is:
4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-(4-morpholin-4-ylphenyl) propan-1-

20 one,
4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-(2-fluoro-4-morpholin-4-
ylphenyl)propan-1-one,
4-(4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-[4-(ethylamino-carbonyl) piperazin-
4-ylphenyl]propan-1-one,

25  4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-[4-(ethoxy-carbonyl)piperazin-4-yl-
2-fluorophenyl]propan-1-one,
4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-[4-(methane-sulfonyl)piperazin-4-
ylphenyl]|propan-1-one, or
4-[4-(4,5-dihydro-1H-imidazol-2-ylamino)phenyl]-1-[4-(n-propane-sulfonyl)piperazin-4-

30  ylphenyl]propan-1-one.

10. The compound of claim 3 wherein R is hydrogen.



di sease state which is alleviated by treatnment with an | P receptor
antagoni st. 18. A conpound as clained in any one of clains 1 to 15 for use
in the t ve@abmems3 or prevention of a disease state. 20 19pCTReowrercof a
conpound as clained in any one of clains 1 to 15 for the nmanufacture of
medi canents for the treatnent or prevention of a disease state which is
alleviated by treatnent wwth an IP receg@ antagoni st. 20. The use
according to claim19, wherein the disease state is associated with pain,
inflanmation, urinary tract disease states, respiratory disease states from
all ergies or EETbsKhnmpuadeﬁd@kawhmkbnAhDKXﬁvﬁﬂﬂeﬁéive vascul ar di seases.
WO 02/ 40453 PCT/ EPO1/ 12776 -55 21. A process for preparing a conpound of

formula | as ¢ Q'h'g‘égm?euﬁﬁ%fﬂﬂﬁ plfwﬁér@fn@ ls;r Ie%t%&lawgmuaﬁ&%sén&mrl ses
reactlng a conp formul a erein 2)n- or

-CH2O-, aftidt esu IEeR{s HldeiP%“dﬁﬂHéﬁ“l‘?CFFé’ofr?fﬁ (Gn ar o, alls\s?)%araloxm*fﬂfs AW of

forml a Xhz(lo dn) ethmehledlmeb%phaﬁalu s&&hag@cnhetmcmﬁw de a conpound of
f ormul a 5hré H 10 mhere?n R, R2 and A are defined as in claim1,

Zﬂgep't;bfis'sﬁ’fh%‘%”%i“e'??%63%1 PIRRERGT it BAH) Sttt SupuRiBt PR o Y
whenever pmnpaﬂuﬂebymanwpbomégsnésnhkdmnaﬂﬁpnl@La)g&&ha%pmbyq&nweqU|vaIent
met hod. 1§raﬁ<§lox}_,hﬁlldgré}{?&B}l%dﬁﬁyh@ﬂt%n@ﬂfi&@ﬁtﬂ&ﬁﬁ%hﬁﬁ)qjin-4-yl, or optionally

substituted piperazin-4-yl.

14. The compound of claim 13 wherein R' is phenyl optionally substituted by one,
10  two, or three substituents independently selected from alkoxy or ethylenedioxy.

15. The compound of claim 14 wherein R” is hydrogen.

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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21. A process for preparing a compound of formula I as claimed in any one of claims

1 to 15 which process comprises

reacting a compound of formula

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/Qp am)
H

wherein X is halogen, to provide a compound of formula

R2
R'— A N
| D

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.

23. The invention as hereinbefore described.

* Xt



