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i soxazof ecarboxami de derivatives, to pharnmaceutical conpositions
cont@ng them and to uses for such derivatives and conpositions.
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pressure (LJVBSERIPXION al ., J Pharmacol. Exp. Therap. 281, 1272-1283
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BACKGROUND OF THE INVENTION

US 5403842 and its continuations (US 5474994 and US 5605896) claim heterobicyclic
derivatives bearing substituted phenylpiperazines linked to the heterocyclic ring by a
variety of spacer groups. Among said derivatives, Compound A (Example 11; Rec
15/2739) is of particular interest due its high activity and uroselectivity.

Compound ‘A is endowed with good affinity for the o,, adrenoceptor and is able to
selectively inhibit contractility of the prostatic urethra in a dog model without substantial
effects on blood préssure (Leonardi A. et al., J. Pharmacol. Exp. Therap.. 281, 1272-1283
(1997). _

N,co-Aminoalkylémides— of 5-methyl-3-phenyl-4-isoxazolecarboxylic acid are known
compounds, but prior art molecules possess quite divérse molecular structures as
compared to those claimed in this patent and a completely different mechanism of action.
For example, EP 0573883 includes, as a representative compound, 3-(2-chloro-6-
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or 2. suggests the safer use of the compounds of the invention in the therapy of obstructive

syndromes of the lower urinary tract, including benign prostatic hyperplasia (BPH); of
lower urinary tract symptoms (LUTS); and of neurogenic lower urinary tract dysfunction
(NLUTD); without side-effects associated with hypotensive activity.

SUMMARY OF THE INVENTION

* The invention provides compounds of the general formula I:
2
N ) '
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wherein:

R represents an alkyl, alkoxy, polyfluoroalkoxy, hydroxy or
trifluoromethanesulphonyloxy group; _

each of R, and R, independently represents a hydrogen or halogen atom or a
polyfluoroalkoxy or alkoxy group;



The invention al so includes the N-oxides and pharmaceutically acceptabl e
sal ts oWQ@I&981S conpounds. The preferred_%l kyl groups whiPER/ERA0/H1g4
represent are |ower al kyl groups, preferably the nmethyl group. The
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i nvention further provides pharnaceutical conpositions conprising a
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ns

selected compounds of the general formula I to 2 mammal (including a human) in need of
such treatment in an amount or amounts effective for the particular use.

In yet another aspect, the invention is directed to methods for blocking o, receptors, by
delivering to the environment of said receptors, e.g. to the extracellular medium, (or by - -
administering to a mammal possessing said receptors) an effective amount of a compound .

of the invention, in this way relieving diseases associated with overactivity of said

receptors.

DETAILED DESCRIPTION OF THE INVENTION |
All patents, patent applications, and literature references cited in this application are

incorporated by reference in their entirety.

lThe adrenergic antagonistic activity of the compounds of the im?ention renders them
useful as agents acting on body tissues particularly rich in , adrenergic receptors (such as
prostate and urethra). Accordingly, anti-adrenergic compounds within the invention, -



hyperplasia (BPH). BPH is a progressive condition, which is characterised
by a nodWO8128M6ar gement of prostatic tisgue resulting i POWEROIMdoNn of
the urethra. This results in increased frequency of urination, nocturia, a
poor. urinary stream and -hesitancy or delay in starting urine flow.
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neuroreceptor proteins located in the peripheral and central nervous systems on tissues

and organs throughdut the body. These receptérs are important targets for controlling
many physiological functions and thus represent important targets for drug development.
In fact, many o-adrenergic drugs have been developed over the past 40 years. Examples
include clonidine, phénoxybenzamine and prazosin, terazosin, alfuzosin, doxazosin,
tammﬂosin (treatmént o.f hypertension), naphazoline (nasal decongestant), and
apraclonidine (treating glaucoma). a-Adrenergic drugs can be broken down into two
distinct classes: agonists (clonidine and naphazoline are agonists), which mimic the
receptor activation properties of the endogenous neurotransmitter noradrenaline, and "
antagonists (phenoxybenzamine and prazosin, terazosin, alfuzosin, doxazosin and
tamsulosin are antagonists), which act to block the effects of noreadrenaline. Many of
these drugs are effective but also produce unwanted side effects (for example, clonidine

produces dry mouth and sedation in addition to its antihypertensive effects).



antagoni sts are selective for the a, adrenoceptor, with the exception of
tamsul oVAOKMH shows a rel evant affinity also for the ECHEPOWIOBREDL OF .
Many of the cited a, antagonists are currently used for the therapy of BPH
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stinmulating contraction-nedi ating al-adrenergic receptors. Approximtely
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al-adrenoceptdr-sel ective “antagoni st, prazosin, enforted Key rol e of
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also. confirmed in the |aboratory by studies show nhg that, although both
a, and a2 dthenlosvsppinaryctzast [tissued ciimdeissen Ki. thi #"t Frdenmational (Censubtetéion in
contractil e,pr.operties e di s Ry L i1y byl adr tors. Many
clinical -i ngégﬁ 85 ‘%t?ﬁfs%\'/@[gg'&@% ?ﬁeg; ap%?r}dy %i’ g%)? eﬂ%ﬁ?ﬁ%ﬁg’%g ockade
relieves | os@/erdl shitiésy havedshownV BBt METh statle Geteids inhérvaficH frum BUiH the
obstructive type, in patients wth BPH. 01/ 29015 -6- PCT/EPOQ 10144
Lower uri nasympathatic and phrasympathetionepvanssysterof.S) al so devel op i n wonen as
they age. The adrenergic nerves are considered responsible for prostatic smooth-muscle tone by
releasing noradrenaline, stimulating contraction-mediating o,-adrenergic receptors.
Approximately 50% of the total urethral pressure in BPH patients may be due to
a,-adrenoceptor-mediated muscle tone. Functional studies have indicated the occutrence
of important adrenoceptor functions in prostatic adenomatous and capsular tissue. Clinical
studies with the proiotypical o,-adrenoceptor-selective antagonist, prazosin, enforced the
key role of o, adrenoceptors in the control of prostatic smooth-muscle tone. This was also
confirmed in the laboratory by studies showing that, although both o, and o,
adrenoceptors can be -identified within the human prostate, contractile properties are
mediated primarily by ¢, adrenoceptors. Many clinical investigations have confirmed that

o,-adrenoceptor blockade relieves lower-urinary-tract symptoms (LUTS), both of
irritative and obstructive type, in patients with BPH.



As in ne | n wonen includes both filling synptons su oblk cy,
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Supp. 2: 25-30 (2000)). The results of Serels also indicate that the
conbi ned adnithatstherst anpearstl ta, be amolgy & ¢rantageaisisin SRSmEnES S Womeray dhe

i nproved efficacgy, in treatnment..of LUTS ,as.. S ted ' ri
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use of a,- an?ﬁ@l@ ah§ hiethrd, SRSinTHIASIHRD butldt dbw&ma,nmmd(%@w to BPHRidviced bttt
dysfunction (NLUTD), as can b€ caused by neurol ogi cal di sease or traunsa.

NLUTD may | edbtricrionebwith sedondarysgetpisorovaradtisity;i ands by amqueased td,cadsenoreceptor
i ncluding increased urinary frequency, incontinence, Vﬁ_iéﬁ(gi %g.?di fficul tr}fs
recurrent upREHViGY iththeydetiuses, capsing fegRency Aid YRy § BEses, fr-antagomists
deterioration, | 1 It fhekd : v fRRgdL PN
and avoid uro %gl c;\ﬁ%(ﬁﬁgl{r]r%} ﬁ{ag&legég& éa%, % @%F%ﬁfl(%gg,&!(’aﬁt%@gﬁﬁc{ls may »
benefit pati qmos 88, ShpAJT (2000} Kdkitaki,iMger| Beir. st Ovelgfntbrpativha\BSa Sipry 2:
hi gh detrusor pressure during bl adder filljing, which is, evidenced by poor
bl‘adder conpl25a3t&080)). Thetreswlts of Bpreds alse indic .thphths@pwbmdrﬁérn%ﬁé‘ll@l%ﬁ%

patients wth inal cord . injury . resistant. t] i '

a, - ant agoni staél%quﬁﬁ’ﬁ%f\/ﬂﬁi ﬁ%@‘hﬁ?&ggﬁpﬁa}’}i‘?&m’%’%&%ﬁ zéai%]a%l\}p%%tﬁg?t. of LUTS a5
Urol . Inter n%@%&?&d E%SFi Bk, Biterhational BHBR)T. UrslugsliSupp.R2: 105 (2000). | nvest
Urol. 14: 322-328 (I977); MCuire et al., Neurology and Urodynam cs 4
139- 142 ( 1985Anoth&vpassibanssel of &-dntagnnists is the, managementof ngBogeEq lowgownary

tract dysfunction (NLUTD), as can be caused by neurological disease or trauma. NLUTD

may lead to debilitating symptoms and serious complications, including increased urinary
frequency, incontinence, voiding difficulty, recurrent upper urinary tract infections and
upper urinary tract deterioration. Management of NLUTD is indicated to preserve renal
ﬁmction and avoid urological complications. Administration of a,-antagonists may
benefit patients with NLUTD by facilitating urine storage by alleviating high detrusor
pressure during bladder filling, which is evidenced by poor blé,dder compliance and
detrusor hyperreflexia. In both animal models and patients with spinal cord injury
resistant to anticholinergics, o,-antagonists improved bladder compliance. (Kakizaki, M.
et al., Brit. J. Urol. International 85, Supp. 2: 25-30 (2000); Sundin, T. et al., Invest Urol.
14: 322-328 (1977); McGuire et al.,, Neurology and Urodynamics 4: 139-142 (1985);
Swrerzewski, S.J. et al., J. Urol. 151: 951-954 (1994)).



WO 01/29015 -7- PCT/ EPOO/ 10144 Two di stinct a, -adrenoceplt, '@E,E_M‘?lt“ws have
been sﬁ@@y?%’asto be present in the hunmaty- prostate, one‘? , F, h hi gh
and one (a,L) with low affinity for prazosin. Al three high- affinity

a, - adrenocept or subtypes found in nolecul ar cloning studies have been

| dentifi.ed e S ' ' e
the dom nar’]Ij[vgo glég‘ﬁée%s‘%h [ n&i%tgg%bt%%égg&e gg}?ﬁggggﬂégzé ég ége%tﬁtoirrpﬂp%gﬂj at1on.
Recent fi n?&c%%‘ie,sdﬁgQ&ﬁB wiftehigh 88 @nB R, ) WithdoWwfaBfiSRERE prakosiabAYPiree high-
popul ati on etween nofrmal and hyperplastic prostates, the ratios between
t he subt ypeSfirityes,cadierfoceptos sulgyts fourkiini molBéilhrt dlaming smudibshave bekh identified -
BPH tissue. The a, A adrenoceptor- was reported to nediate the contractile
response ofin prostaticrswomab tissieafThe iy, subtyps wahfaund to fbe the demirantatepresenting)
Pharmacol . 114, 24 P (1995) found that the a, A adrepoceptor nmay not

medi at e conrbeutdil-83%% of thopisadrenesentor paPWAL. Recent fipdingsyuggest thaf fherg may

di dat he,.all . ad tor. (Ei [ . ) |
Phar nagor . 08 dierspeRgie bR Sosu oS e ol BT enl, oerdli R prosies, the
adr enocept gl WGy ﬁgﬁﬁg&ﬁeg & %J?.&ebgﬁgﬁﬁ:li e BPRRfiaGE @hd $816:51 ®f néil @, A

adrenocept Oor, nedr ates contractfle esponse of the-human prostate. In
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serulin” 1 e (Hiostipr FAAIR ot SprAlREIRSERLE (6 haERRNRI, NS

non- pros! alhceedleli %’y b&};&?@ég_@o e &ﬁ' SfterREptbe 'MhaiHes B anySBIAL @t aLPBRIY. the

useful ness 0 € conpoun the present invention intreating such

Synpt ons 1 gaiHh&S 108, STe8TE {19963y supbert Gthe oliow rthatt theeapr adyemoceptor,nwhichnd
regardl ess of the séx of the patient. On the other hand, it has al so been
suggest ed tappdars he shake amayadf thenchamctergticoref amyo, adegnoseptor, uiediatescthe

phar macol ogi cal forms of the sanme receptor. The affinity of the conpounds
of the i nv&nnirastils rspense AT the duEEBPIOSIAChe assessed by.  receptor bi ndi ng

assays, fop | LAUS L, AR fredtRRRhCAnd MRbMAREraph§! NI
t he specif il%?lFﬁang‘lrl\%e pr g@?‘%éﬁ?‘fﬁé'd@n{gﬁt (o pre WfoEraphy
confirmed the predominance of the «,, adrenoceptor (Andersson, KE, Brit. J. Urol. Intl.
85, Supp. 2: 12-18 (2000)). The o,, and o,p subtypes are reported to be present in the
human detrusor, with the latter subtype predominant (Malloy, B. et al., J. Urol. 160: 937-

943 (1998)). Accordingly, the evidence that o, adrenoceptor antagonists are useful in

treating lower urinary tract symptoms of both prostatic and non-prostatic origin in both -

males and females can be used to support the usefulness of the compounds of the present -

invention in treating such symptoms regardless of whether they are of obstructive origin

or not and regardless of the sex of the patient.

On the other hand, it has also been suggested that the a;, and o adrenoceptors may.

represent distinct pharmacological forms of the sanie receptor.

The affinity of the compounds of the invention for each receptor can be assessed by .

receptor binding assays, for example as follows:

(1) «,-adrenergic-receptor subtypes: using the specific ligand *H-prazosin, according to -
Testa R. et al., Pharmacol. Comm. 6, 79-86 (1995);



Testa R Pharmacol. Conm 6 79-86 (1995); WO 01/290&51.

PCT/ EPOO"?bfi}&”(li) 5HT, A-ser ot onergi C recepBors: using the spé%ﬁpl C ﬁ gand
3H—8-'C]—I- DPAT according to Fargin A et al., Nature 335, 358-360 (1988).
The a,,;-adrenergic recept.or is not yet cloned and;. therefore, the

functional af@jnsty, ogerétbﬁerﬁmg Spios usthg tﬁkespbélﬁefliglaﬂcWFIQLOHQDPAWMﬂﬁng?

be assessed by’ usi ng an isolated organ reparation as reported by Testa R
et al., J. PharnBargin AEstal., Namre_ég,l3581 19883 (1997) In vitro testing

of the conpounds of this inventign on th descrj bed i
Exanpl es 34 ahi %—qéamwm@pmraggowuﬂ%@g | eﬁ\‘ﬂ Bal affinty of the

bt ype sel ecrriertlsE s tfos” ETHE kb Q%E?S%S%df‘g‘é’{‘%ﬁém?&&%‘ﬁr P

hypot ensi ve a;saie athioh ad HESortddebe TestadRNREAL] I Phakascol. VExR, Fiep! 28DN1 28451293

whi ch do not Ject the BPH patient to the side effects of sard.

treat nents, r(d99‘b] y of the cardiovascul ar type. The very hi gh

ur osel echw% of the co unds of ¢t hi.s |nven ' s .been te H
dog nodel Opirg deFting %?IBP%‘@dS\MféI?‘é WWBJPH 8P ahayeirfeep ééﬁ) S§T‘ in
the contracti ﬁésB?ﬁR&ﬁﬂBélSw“rEthra in the presence of very limted
effects on bl'ood pressure has been shown, in conparison to conpound A and

to another wefhe HR@Whavind t,iRéletsic aﬂfa@éﬁ%ﬁ@ acthaS0&entlY Yised For the SyRiptdiidtit
obj ect of the invention to prow e a nethod of treating BPH which avoids

any undue si dtherapy efBé’Hiane poorlysubtypb yelectivesandsubjiect tpsamcmlearantahjeevszectn‘ due
the invention t Eov ‘E)har ceutical conpositions conprising isoxazole
conpounds whi® eif 4%“’5}' adr enocept or ant agoni sts, which

conpositions ffective r the tre b,

of the inventﬁb‘ﬁtﬁ Tedr BAeGd fgr 7%31 58 % b%ﬁg@ﬁﬁ lﬁﬁbﬂ‘) étl %%J]&Egi(egggﬁgpdn%g{m
conpounds Whi a8 siile @ffe6ls ¥F shid Yreatmefls, %B%Epéﬂheaﬂ-ﬁﬁﬁﬁéﬁuﬁdﬁypét i s anot her
obj ect of the invention to provide a nethod for the treatment of neurogenic

I ]9w|er uri nar yTherm‘}y htgksdmmiectmtquf ﬂpnammpmdzgd;ﬂthast mmmft Hasbleflhﬁ:ned{eﬁthcdwg
of |ower urinar s, ent s i ona urt her

conprising t h‘@o%ﬂ c‘??ﬂ %f %h&i Wﬁ%"ﬁtﬁ@? a@bﬁ’p Fﬁ/ trggtions of
sel ected fromi 08 00RHEa 3B pitdenSe 6f very limited effects on blood pressure has been shown,

in comparison to compound A and to another well-know o,-antagonist, prazosin.

Accordingly, it is a primary object of the invention to provide a method of treating BPH
which avoids any undue side effects due to acute hypotension.

It is another object of the invention to provide pharmaceutical compositions comprising
isoxazole compounds which are selective o,-adrenoceptor antagonists, which
compositions are effective for the treatment of BPH. '

It is another object of the invention to provide a method of treating BPH using isoxazole
compounds which are selective a,-adrenoceptor antagonists.

It is another object of the invention to provide a method for the freatment of neurogenic
lower urinary tract dysfunction in patients and a method for the treatment of lower urinary
tract symptoms in female patients, optionally further comprising the inclusion of an
anticholinergic compound which may be selected from the group consisting of

tolterodine, oxybutinin, darifenacin, alvameline and temiverine.



tol terqdine, oxybutinin, darifenacin, alvaneline and tenj Lne... WO .
01/ 290 O 929051/ Epoo/ 10144  Anot her aspe®t of the nvorPCERPRIOMES oo of

new conpounds for lowering intraocular pressure, inhibiting chol esterol
synt hesi s, reducing synpathetically-nediated pain and the treatnent of

cardi ac arryéthed aspeasf teciaverdtiondx2heinss o RewPogouheator lewedng meitrilaages
of the invention will be apparent to those skilled in the art romthe

fol | owi ng deressutes inhibiting ichelestarol aynthesis, reducigg ympatheticatlynpedigedpaonng the
THE | NVENTI ON, The ¢O und ccor di,ng . hg ipavention may generally be

pr epar ed asu?Wszc%mm%c%yiﬂn@%’ R R3!~ R3x H NNR’
H Pm 98 Fofifef fdaurdd Qxﬂdvlmﬁﬁg 606t IHRAAGH 6§41l be RppireMABRRGKRARIIkA ' e 4ffe .2
-am noal kyl derivatives 2 (Schenme 1) I|eads to the compounds of the

i nventi on. fftm thofollomsng detailabdestriptoarandelhiimsit i n presence of a condensing

agent (e.g. dicycl ohexyl carbodiimde or diethyl cyanophosphonate)
optionally in the presence of a pronoting agent (e.g. N-hydroxysuccinim de,

4- di met hyl g e ' Ww lf‘ﬁzlﬁl‘l? 1 an aprotic or

chl ori nat eﬁ%ﬁﬁgffsq?g%ﬁﬁmemg or ma?ri e or ¢ Io%gpgrrr) at -10/140C

(Al bert son The dompohds adsefding toltBe ird@htichl Bay gOteally bopiepargd affollewset al ., J.
Med Chem 35, 2- 1p4 (1992); Ishihara Y. et al., Chem Pharm Bull. 39,
3236-3243 (1991)). In sone cases the activated internediate esters or

am des (such as O (N-succi ni m dyl ) est &chemre icyl i ni dazol i des) can be

i solated and further reacted with 2 to be transforned into the
corresponding amdes (1) in an

HNT X TN

LN R,
O 2
R R,

. RZ'

R, X H-N N R Y
' 1
o) /*("{n_ —/
4 R
> |
N, )

(o)

Direct condensation of compounds 1 with the w-aminoalkyl derivatives 2 (Scheme 1)
leads to the compounds of the invention. The condensation can be carried out in presence
of a condensing agent (e.g. dicyclohexylcarbodiimide or diethyl cyanophosphonate)
optionally in the presence of a promoting agent (e.g. N-hydroxysuccinimide, 4-
dimethylaminopyridine or N, N'-carbonyldiimidazole) in an aprotic or chlorinated solvent
(e.g. dimethylformamide or chloroform) at -10/140°C (Albertson N. F., Org. React. 12,
205-218 (1962); Doherty A. M. et al., J. Med. Chem. 35, 2-14 (1992); Ishihara Y. et al.,
Chem. Pharm. Bull. 39, 3236-3243 (1991)). In some cases the activated intermediate
esters or amides (such as O-(N-succinimidyl)esters or acyl imidazolides) can be isolated

and further reacted with 2 to be transformed into the corresponding amides (I) in an



WO 01/29015 -10- PCT/ EPOQ 10144 aprotic or chlorinated SO'ﬁi[eﬂﬁz / 100C.
Thi s ki "0 2 idensation is well illustrated in the exa ,&n her
activated internedi ate which can be used is the m xed anhydrl de of 1,

obt ai nabl e by reacting 1 with an al kyl chloroformate in presence of a

tertiary am %rgtlé ®r thohhbt%& Byivant 419 0P00PE MERiS Kt fiaatiémsation isheell fikstrated in

wth 2 at O- optionally a pronoting agent . 1- hydroxyp| peri di ne)
may be addedtlteeéxmq:leshmﬂlemactmaled unmme@mt@méwmbe wsed igthe mixed-anhydride

i s AT e e

(1931)) or #,fn ﬂ&@gﬁ. Hﬂﬂ)’l VitRer( fafted Wit Y FRD-80PLS optionally a
condensation g%gg'g SO perq?or rough” preparati on and optlonaF Y

i sol ation of prométidg 4. xﬂe(rejgvalt.hydrexgqﬁpéndmc)cmansbeaagdedhbdfomethe dingne addition
preparation and use of these last derivatives are well docunmented in the

literature a(ﬂlhcnsomNtB @'ng@wé-k!lZL Ilé?.lﬂ% Dhe art. Also |ess reactive
Comvent bas® igspatiiyy e ety Fn bl el B withdhf ) sdiVede 41562208

converted. i ensi ng agen

trimethyl al umgiapdy iyn Adret aiiPJOMbrF COREM. BSoc? 5811879 (1932Y) aoin/ﬁigh-t(cﬁh@ ethereal
hexane, di chl'oronet hane) Z10/80C, or without solvents at 80-180C,

(Weinreb S lsblvents&ég,d@b'm@hedron Lett. 4171 (1977); Li pton M F. et al.,
O th. 59, 49 1979 h ds of d .ed

above and s HBACHEteAis SRR PRITTISE LR GYERRIOTORpd poand) SRIRHGE of
can be ”a”Sf%’Jc gdeﬁ'iz&n?ts f“lt%\fchcé’ssﬁcﬁfhaiide%y neﬁ?gé‘raﬁb&%a'ﬁs% SF fHéBe it

then convert& 0 a sultabl € T'eavi ng “group ds wel known to

those skill edetifatives ad well docupsentsiisindhé literdturé and kaawh by pepple gkiled in ths art.
hal ogen or aryl/al kyl sul phonyl oxy 1group) can be su equentlgﬁleact ed WI

an appr opri atAdso memgvm@ra@nn@s of 1 qancbewrerenish iap alkyLeters, o e, can b

d f b
ahge. of 0. BaBtSie kit il BreseftE G & Abtdehsil ehCRE At it o
acetonitrile gfoﬂsewapla, clbrivited Qalvenn e g0 lheratie, d;umbmemane) lae -10/803€/ 108

of a base suc ot assi um carbonate. See also G bson's chapter in Patai:
"The Chemi stwithout sblven’fAmtnSD -G (WeinrehsS. M |egal.) detrakgdron IPQ”Y 4171 d4877);

o o noddpiog P o Bt S B BTGt mubl cophi 11 ¢ aubst ¢t on
of- a phenyl pIfeHRZ ke dndtfbd of condensation reported above and using H,NCH,(CH,),CH,X
(with X = halogen or OH) as a reagent, 1 can be transformed into 3. In the case of X =
- OH, the alcoholic group is then converted into a suitable leaving group by methods well
- known to those skilled in the art. Compounds 3 (with X = leaving group such as halogen
- .or aryl/alkylsulphonyloxy group) can be subsequently reacted with an appropriate
phenylpiperazine 4. The nucleophilic substitution is carried out preferably, but not
necessarily at a temperature within the range of 20-200°C in a polar solvent such as
dimethylformamide, acetonitrile or methanol, or without any solvent, usually in the
presence of a base such as potassium carbonate. See also Gibson's chapter in Patai: "The

Chemistry of the Amino Group", p. 45, Wiley Int. Sci., N.Y. (1968).
The preparation of compounds 2 is disclosed in the literature and is well known to those
“gkilled in the art, and includes nucleophilic substitution of a phenylpiperazine 4 on a
N-(w-haloalkyl)phthalimide or a proper o-haloalkylnitrile or amide by the method

illustrated above for the condensation of compounds 3 and 4 or by addition of a



N- (0) - hal oal kyl ) pht hal i m de or a proper w hal oai kylnitrile or am de by the .
met hod WIS at ed above for the condenggti on of conpouREE/EB0WHA44 or by
addition of a WD 01/29015 -11- PCI/EPQQO 10144 a, (3-unsaturated
alkylnitrile or amde in a suitable solvent (e.g. acetonitrile,

NN- di t hyl f d t ed t | . t
at a ”?en%e@f”a”‘ e o alObRIn S of atide T, §erilebE VG [l Bl Y?%L
fol I owi ng mt}mﬁhaé" 8 OcHibrPted BKOAC of I&ﬁeraa&ohbepdlﬁdusr%m &f at he

am do or cyano group provide conpounds 2. The conpounds |I° where is a
trifl uor oretehpessutt pherwgérn 0y Cgamd ghee aeflioe tayperdters of dhe solvent. ribhef falluwmg

conpounds | where R.is a hydroxy group by known procedures that include
the use of ytandardphihalimidongroup ﬂbﬁfﬂ?ﬂt@u% ety E‘Pﬁ\g&lﬁgﬂ% %ﬁg‘g‘ﬁmﬁa‘? OF GHASOHRINe-

sul phoni m d llsé)l vents such as, for exanple, 1,2-dichloroethane
or ot her lrlogfralle §{n§§hﬁ vents, toluene at a tenperature in the range '

bet ween 20CTRd6othpéuridsfT Wheretlem@h@ﬂwr&neﬂlaﬁésﬁlphohﬁem gtdipnehini ek sarhedised.
et al., Tetrahedron Letters, 4607-4610 1973)). The N-oxi des of conpounds

| may be systattiogifeosai cwmundgllewhpxe Bas p & M@mlasknmwocq@r@m@fénglmﬂ ed
th t. Th dt d b the

1015 1017 (H8BSE o1 oL PEREIRTEEOTR FOYHRS gt n L PoE AR e

pi per azi neT{] 1S¥bnimRe" Rfo‘eﬂ m{féht; f&ﬁcwa@xr&eSxaﬁgsiet he-dichibroetiany | sle otter be

obt ai ned € preparatioh of the phenyl pi perazines 4, not yet known in the
| i t er at ur e, clilerinated/soledrits, tolmensatrg mmlaemtm‘ﬁen quotangmbmm p20C amdithegeflux
synthetic procedures very |1 kno ose skijle n the art i
conpri se t hempgrayef. sﬂ‘SfSO\ﬁ?é‘t M"ké?ﬂ ik ﬁe ef ﬁ'f aj ’9%4' dsrerse éﬁ%ﬁéﬁ@
and the sub(f% 9%1)§nt cyclization with bis-(2-chloroet hyI amne) to afford the
pi per azi ne 'T‘0OWm ng the nethod of Prelog V. et al., Collect. Czech Chem
Comm 5, 4%He ﬁ%déhgﬁ':ib)np@ﬁndst Imuy bé syrithesised By simple yxidatiéh proteddres Kiwown -
40, 2674- 2687r£§1199 . DETAI LED SYNTHESI S The fol | ow ng_exanples illustrate
the inventi® in|theraxti Fae exidatiqn.praepdure described by Brougham P., Synthests,
N-{3-[4-(5- 0 h

4 (S {0Ms 77 SRh ov @itleniidridil B3hE 6 Hiddoglh G of T Bipbibind ving,

phenyl i soxa _
permitting both the N-oxides and the N, N’-dioxide to be obtained.

The preparation of the phenylpiperazines 4, not yet known in the literature, is very well
documented in the experimental part and uses synthetic procedures very well known to
those skilled in the art, which comprise the synthesis of the proper aniline through
standard reactions and the subsequent cyclization with bis-(2-chloroethylamine) to afford
the piperazine following the method of Prelog V. et al., Collect. Czech. Chem. Comm. 5, - -
497-502 (1933)) or its variations (Elworthy T. R., J. Med. Chem. 40, 2674-2687 (1997)).

DETAILED SYNTHESIS
The following examples illustrate the invention, without limiting it.

Example1 _

N-{3-[4-(5-Chloro-2-methoxyphenyl)-1-piperazinyl]-propyl}-5-methyl-3-

phenylisoxazole-4-carboxamide

a) 1-(5-Chloro-2-methoxyphenyl)-4-[3-(N-phthalimido)-propyl]-piperazine
(Compound 14)




a) 1-(5-Chl oro-2-nmet hoxyphenyl)-4-f3-(N-phthalimdo)-prop el I ne
( ConpouMiP ¥ 01/ 29015 - 12- PCT/ EPOO/ 16124 A mi xture o%ﬁ@ﬁﬁ‘éﬁéf

1- (5-chl or o- 2- met hoxyphenyl ) - pi perazi ne, 44.6 g of anhydrous potassium
carbonate and 33.65 g of N (3-bronopropyl)-phthalimde in 250 m of

acetoni tril e Avggxtgitd 6 2¢63tg bﬁﬁl(ﬂééhfdié-zambmumheﬁirquﬁp@Me g6 g ofamilydrous
tenperature, 800 m wat er was added under stirring and the resultin
suspensi on vvpetaismhﬂnecadtom}te sat 3365 i of dV-¢3rbromenrppyl)-phthalimide 1%2591 mg§f

washed with 300 mi, of wat.er .and cr I se fro t hanol aff

g (91% of tAECtPRIfTlg “@6@5&6&’.&* re#erﬂ@h% m&’[’:g”? ORRATBS 6 i gg?:f?@fg
8 7.78-7.8 ﬁgﬁﬁg Biho 7 I

H)4 H5; 6. 92%m('ié(§ nwi.i'édnﬁ‘ ?%%lﬂp enyglﬁld the reeéul 6. SﬁﬁMid%H“’aﬁ'efglhe’e%p e?dfh%
H3, H6; 3. 81yieiding, yelloB4sh s'bllﬁlwmcﬁayasrma@bﬂ WOHPI(000) 8f wate¥ 8nd cOBtallised fdd

2 2 40- 2 H 2 2s 2N 2;
 BOPS 8%! " mettmaol aopicns 465 (B]% oF the e ipound, meliing at 131-FHFEZN O

1- ( 3- Am nopr 4- - 2- e en ( razk or i -
2,15 10 ( ConpoNMI cgbMBze E G, B 782 B oH B aRR T R B8 2P
85% hydrazi ney, H’4”EI§0@ ol ddT1H, hetyphany1 RS, 65-6 7ReRh, 2H, hidttidxyph&iyl
3.5 hours. Afterwards e’reacti’on mxture was cooled to foom

t enper at ur e, HB, HE; 8B1wk,t3H 4CIQ301;13 0I-3.88; g 2HaCHIN(C@Y; 278430007 h, 4k @rpipérhzine
acid (pH = 1) and stirred for 5 hours. The precipitated soljid was

col I ect ed b>€Hzis: 2148269 aa&lﬁagh@aewmﬁ ‘Fﬂzﬂs\ﬂé&ﬁuqrzl"&c%?aﬁdl-%ﬂr%é& 2378
wat er. The f@#@g@é\a concentrated by evaporation in vacuo, filtered,
made basic b tion of 35% sodi um hydroxide at 0-5C and extracted
with diethyl ether. The organic |ayer was washed with brine, dried on

sodi um sul phate and evaporat ed to dryness I n vacuo affordr ng 13 6 q

of the titleblorpBus ¢ ; Dpi 1Y¢ apde

in chloroform re t three equi val ents of 3N et hanol iC hydrogen
chloride, foll &bo(dtg?}n Eﬁﬁat ion to dryness in vacuo and crystallisation

o 15 SISO o G ARt i e g

8.-10- 8. 40, br95%83 kthahbi3was Gtifiéd af reéfffux for, 3 Sﬂiounhéif;erhﬂsJ-ﬁl,e idéctidn fixtuter was

5.3H NH+, 2.15 H2GQ 3.79, s,
cooled to room ten?perature CHi))uted w1th 400 ml of water, acidified with 37%

hydrochloric acid (pH = 1) and stirred for 0.5 hours. The precipitated solid was collected
~ by filtration and washed with 1N hydrochloric acid followed by water. The filtrate was
concentrated by evaporation in vacuo, filtered, made basic by the addition of 35% sodium
hydroxide at 0-5°C and extracted with diethyl ether. The organic layer was washed with
brine, dried on sodium sulphate and evaporated to dryness in vacuo affording 13.6 g
(96%) of the title compound as a base. Acidification of a solution of the base in
chioroform with more than three equivalents of 3N ethanolic hydrogen chloride,
followed by evaporation to dryness in vacuo and crystallisation of the residue from
ethanol/diethyl ether 10:3 yielded the title compound, melting at 200-202°C.
'H-NMR (200MHz, CDCI,, 8): 11.20-11.50, br, 1H, NH"; 8.10-8.40, br, 3H, NH,"; 6.85-
7.10, m, 3H, phenyl H3, H4, H6; 5.10, br, 5.3H, NH", 2.15 H,0; 3.79, s, 3H, CH,0; 3.35-
3.65, m, 4H, 2 piperazine CH,s; 3.03-3.35, m, 6H, 2 piperazine CH,s, CH,CH,CH,NH,";
2.80-3.03, m, 2H, CH,CH,CH,NH;"; 1.95-2.22, m, 2H, CH,CH,CH,NH;".



3.65, i pi perazine CH2s; 3.03-3.35, in, 6H 2 p| 2s,
CH2CH, c‘,ﬂﬁf{ﬁ?ﬂlg 2.80-3.03, in, 2H CH2CHAGHRNH3+; 1. o5 FCHEA “ﬂ81‘8H
CH2CH2CH2NH3+. WD 01/ 29015 -13- PCT/ EPOQ 10144 «c)

N-{3-f 4- (5- Chl or o- 2net hoxyphenyl ) - 1- pi pera2| nyI] propyl} 5- net hyl - 3-
phenyl i soxagol Q- ¢4 Sb@Kl%PB-Q-ﬁné'th : D6k agspzonat e and
0.92 m of triert g o

3- phenyl - 5- net phenylisoxazole-d-carboxaiide/| i ¢ acid, 1.87 g of Conpound [|B as its

Conper at ur ol- 088 o 9ty yadep %%L%@hgg 13k off eg!@ﬂw&arvgﬂrega&mong |
the m xtur g nase 4% go&'@wﬁeﬁWS e sMsﬁﬁé}gﬁ’ﬁl{cﬁ& 2% aqu%Bfe E%: mnd '

acet ate. The "conbi ne rgam ayers were washe ous

carbonat e arBl asaiterbaséfdndr 307yl rf anhydonsi dimethylfohmamidet Sirreablay @5°CyaThe
renmoved in vacuo. The crude was crystallised from ethanol to yield 2.11 g

(75% of t Hemperature yasEbowad tmasthﬁj)%i Ciayul, affer3.5 hppmsi\stirring

0); 7.60-7.10, 5 henvl. b3, Hb;
o o5, " dd, " evstl e o Bl A e o Bieedpuct By o, R EghibingH ekl "
1H, et hoxWB?&?WerEBwaﬁnea%tﬁ 5% Hqubdls sbdfidn carboghte ﬁa'l%ates Abter Qirylﬂ ,on -
NHCH,; 2.80-2.95, m 4H, 2 piperazine CH2s; 2.69, s, 3H, CHS; 55,
in, 4H 2 moﬂmsulpbateaﬂm solgerBOwas: renmed GONECKE FheCkture mas%wsxalhe‘?d fiom 2H,
CH, CH, CH2.

NS s g b el b TN gf the il pompaund, melting a8 139-143°G 1 o

henyl i sox =4 Ayl

Gi el obr onfINVIR(FSRNEHE G By 16071, U728, BHER S REYT AR, 5, 39

1- (5-chlor ?h%nypﬂbompbgnw% aupmaﬁlem@xypheﬂﬁ Hi; 9%5 BE%H hinekheRyptkhyl HE; d
was stirre reflux for 30 hours. After coolln to roomtenperature, the

m xt ure wasb.73,ld, dHe thehyoxypheriyb H3a6351 théHsNH; 4. 82/&& 3k X d;; 310y ﬂ,e'ZH,lNHEHzW th

N S 1 B o

OF 6. 70- m@mﬁmwm B768n, 28, GH,CHJAIE! azi ne CHZS b)
N- ( 3- Chl org(p:)lg%)pyl )2 -Ughenyl ﬁ"l‘l Soxazol egiﬂj car%g%('a—n%tggl ( Conpound 2B)

The-title conpound was synt he5| sed follow ng the procedure described for.
t he corrpounéi
xample 2
. N-{3-[4-(5-Chloro-2-hydroxyphenyl)-1-piperazinyl]-propyl}-5-methyl-3-
phenylisoxazole-4-carboxamide

a) 1-(5-Chloro-2-hydroxyphenyl)piperazine dihydrobromide (Compound 2A)

A suspension of 5.5 g of 1-(5-chloro-2-methoxyphenyl)-piperazine in 40 ml of 62%
hydrobromic acid was stirred at reflux for 30 hours. After cooling to room temperature,
the mixture was filtered by suction and the solid was washed on the funnel with acetone
affording 6.02 g of the title compound. M.p. >270°C (ethanol).

'H-NMR (200MHz, CDCls, 3): 9.35-9.80, br, 2-H NH,"; 8.60-9.05, br, 2H, NH", OH;

6.70-6.97, m, 3H, aromatic CHs; 3.00-3.38, m, 8H, piperazine CH,s.

b) N-(3-Chloropropyl)-3-phenyl-5-methylisoxazole-4-carboxamide (Compound 2B)

The title compound was synthesised following the procedure described for the compound
of Example lc, but substituting 3-chloropropylamine hydrochloride for Compound 1B
and doubling the amount of triethylamine. Pouring the reaction mixture into iced water



of Exanple | c¢, but substituting 3-chloropropyl am ne hydro or
Corrpoundwoﬂn9ﬂ1fﬁ:l doubl i ng the anount of ttj4ethyl am ne. ﬁ&*’ﬁb&"?ﬁé‘;‘

reaction mxture into iced water WO 01/29015 -14- PC7 /EPOO/ 10144 and
filtering the precipitated:solid, which was washed on the funnel with a 2:1
water @ dirngth TR Is61i8,OvhikHaRas iwashiRll &n, the ffhiie] aslith af2: Erwater :
drying, the pureﬁitt{:r? ﬁ%cglté'ﬁe& sShii' ilﬂzéz 124C. ~H NMR (200MHz, CDC13, 8).
7.45-7.60, m dlﬁiﬁhyﬂfmmﬁhndﬂ-lﬂuxﬁré(follmed Dil, waker, affaded,3afsg, drmmgcmhe pure fitle
CH CH CH2; 2.70, s, 3H CH3; 1 .80-1.90, m 2H, CH2CH2CH2. c)

N-{3-[4- (5 mwm@thd@d%nQi) 1- pi perazi nyl | - propyl }-5-net hyl -

phenyl i soxazo) e-4-ca 2 of
Compound 2a RGN RGOMAER SCh: B35 Bt 3%, e 5?%"*@‘*1%&*?“ 358

m nut es. Aft I r - 118021.90] nif 2H.6C en up with
8 m of chl ore%#g?tﬁ Aﬂwﬂ%?mt%;@%s} filtered off. e iltrate
was evaporated to dryness and purified by fl ash chromat ography (chl oroform
met hanol 97.5:2.5 .

92-98C. - '1H NvR (Dief3 : YAroXy paenyz)- yPiperaziy P
7.45-7.60, m 3Hh A qe /- 00- 7. 10 m 2H hydroxyphenyl H4,
H6; 6.85, d, 1H, -70, br, 1H, OH, 6.02, t, 1H NH
3.35, q, 2H, AHgRtureof®28g 68 Coi’ﬁpouﬂHQBZ OmlpgbﬂCbmpoﬁikdBBA&ﬁd (CHBg of potassium
2.38-2.50, m 4H, 2 piperazine CH2s; 2.30, t, 2H,  CONHCH2CH2CH2N,;
1.55-1.70, m caxbpnawwam herted @t d6P7C for 20 mmutes After cooling to room temperature the

> or opyl }?5329” "”%@L&ﬁm&éf@io& chigriBb iR Flst vos BBRAE M,

Ex l e 2c, dried
(p?ggarGedCas gescrl eﬁ&%%a%g%%sfﬁglﬁwmogﬁ}l h@%&hr’?ﬁ%f%gﬁpﬂgl (\%gsﬁfom

purified by fmetanclo75R15)¢y piehd/0. Bng(?l%aoéthettnle compohedh M.pO9298°€Co afford
the title cor‘rpound (47% . Mp. 124-125C. 'H NVR_(200MHz CDClS 8)7
7.60-7.70, m II-HMw&MMH& O, 70)2(7-60-855, m, pheameﬁ} 49r7.605 m, 3H,

6. 88-7. 05, |n i fl yor n NHz 4.

2H, OOH2CF3: 1 %‘5 z‘l## #%HQWPQ@ é“’ggﬁ hyﬂﬂ%y%ﬁeﬁ?ﬁ%’z #36 @s 41

s," 3H hydroxyphenyl H3; 6.70, br, 1H, OH; 6.02, t, 1H, NH; 3.35, q, 2H, NHCH,; 2.62-2.75, m,
7H, 2 piperazine CH,s and CHj; 2.38-2.50, m, 4H, 2 piperazine CH,s; 2.30, t, 2H,
CONHCH,CH,CH,N; 1.55-1.70, m, 2H, CH,CH,CH,

a

Example 3
5-Methyl-3-phenyl)-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl}-
propyl}isoxazole-4-carboxamide

. This' compound was prepared as described in Example 2c, substituting 1-[2-(2,2,2-
trifluoroethoxy)-phenyl]-piperazine (prepared as described in EP 748800) for Compound
2A. The crude was purified by flash chromatography (ethyl acetate : methanol 95:5) to
afford the title compound (47%). M.p. 124-125°C.
'H-NMR (200MHz, CDCl,, 8): 7.60-7.70, m, 2H, phenyl H2, H6; 7.40-7.55, m, 3H,
phenyl H3, H4, HS; 6.88-7.05, m, 4H, trifluoroethoxyphenyl CHs; 6.35, t, 1H, NH; 4.35,
q, 2H, OCH,CF;; 3.40, q, 2H, NHCH,; 2.80-2.95, m, 4H, 2 piperazine CH;s; 2.65, s, 3H,
CH,; 2.30-2.45, m, 4H, 2 piperazine CH,s; 2.30, t, 2H, CONHCHZCH,C_HZN 1.55-1.70,
m, 2H, CH,CH,CH,.



CH3; 2.30-2.45, m 4H, 2 piperazine CH2s; 2.30, t, 2H, CONHCH2CH2CH2N;

1. 55- 1WQO291S 2H CH, C 2CH2. WD 011290155- 15- PCT/ EPOOI’RI@P&M%npl e 4
N-{3-[4-[ 2=Met hoxy-5-(2, 2, 2-trifl uoroet hoXy) phenyl]-1-pi perazi nyl|-propyl }-
5- net hyl - 3- phenyl i soxazol e-4-carboxam de a)

1- (t-Butoxycarbonyl) - 4-(5-hydroxy- 2- met hoxyphenyl ) - pi perazi ne (Conpound 4A)
A solution of 8 g of 1-(5-hydro)y-2-nmethoxyphenyl) pi perazi ne di hydrobrom de

(prepared o i bed in US 5605896) and 3.17 g of anhydrous potassium
car bonat e. % of water was evaporated to dryness in vacuo. 100 m of

anhydr ous tNt{Be[h),{mM‘éﬂmam-Sa(w,5-tniﬂuog)eﬂioxybphenullt-ly-pin!bi‘mnﬂ}fmppyll\ﬁ*e added
to the residue and the mxt tirred at room tenperature for 2
hours, t hermethyl-3rphanylisgxage tf'g“}" F of uran was added. The suspension

was filtere PAB O B R G 4~ 1428y dr SRRy Stk dk v n-pigélﬁzih@gtgis\ifoﬂiﬁﬂA)

di ssol ved V260t —ofr ciitoroformn tNe Sof Utl O wWas washi th 3 X 50 m".

of 5% sodi uRnsolitiea o 8 padfEL- (Szhydrﬁﬂy -Pimethoxyphenylpiptrarineadihpdrebrontide (prepared
sul phate. The solvent was renoved at_ reduced, pressure and _ the residue E/as
9

purified byastdesetibedhinddt360583hyand el t 8108 grhydrpwspotassgim carbopate4n & 0l

t 1. 8, d_4A 0
12 (E- but oxy VaPh Ry FYaPRegied (SRR 0y 4 100 0 atydo oaifdrofuran and 5.18
pi per azi ne. &dﬁ%&t&l $Barbbndth werd ¥ddea a6 di residfle aitd Bk niRire Wls stifigd &t Flondf

I N sodi um hydr oxi de”was rmai ntai ned overnight at roomtenperature. The
m xt ure wastempatanablibe& hours, theet IQQ i of us detrahydrofucan was \addedit The

b o o Copionga At S oA e o Do RS Bl
sul phate a o] wad wah ReGOY®; [ I
1.15 g (17. 22}??8?1 1e:grrpou ﬂﬁAn%tgéig?&ES 999 . ﬁm3(§o%m‘pafgw§bm?ﬁ
6.70, d, 1Hbicdtbeusss, 24850 fl4bwaterand me&bwrlshdmm sulphate. Hbe selven wasrmmﬂwed OH

3.78, s, 3H, CH3O_ 3.48-3.68, m 4H, 2 pip %ZéneﬁagﬂﬁmZ 82- {n H,

2 pi perazi At Tefueed pressgre gndmre@@uswp y matograp y petroleum

1- (t-Butoxy Tel\VAR) b, Ve | azi

e (Compol Sl AnoR aeeinte 1S Wtie 1oF g ) O ARRA M ha TR LB 2P

cesi um car hgmat §s-Badxycatbory1)4- [5-(t-butoxycarbonyloxy)-2-methoxyphenyl]-plperazme A S
solution of this by-product, 40 ml of methanol and 6 ml of IN sodium hydroxide was

maintained overnight at room temperature. The mixture was neutralised with acetic acid;
the solvent was removed at reduced pressure and the residue dissolved in 40 ml of
chloroform. After washing with 3 x 10 ml of water, the organic layer was dried over
sodium sulphate and the solvent evaporated off in vacuo to recover an additional 1.15 g
(17.2%) of Compound 4A (total 45.9%).

'H.NMR (200MHz, CDCL,, 8): 6.70, d, 1H, phenyl H3; 6.45-6.53, m, 2H, phenyl H4,
H6; 5.77, br, 1H, OH; 3.78, s, 3H, CH,0; 3.48-3.68, m, 4H, 2 piperazine CH,s; 2.82-3.05,
m, 4H, 2 piperazine CH,s; 1.48, s, 9H, (CH,),C.

b) 1-(t-ButoxycarbonyD-4~[2-methoxy-.5-(2,2,2-triﬂuoroethoxy)-phenyl]piperazine
(Compound 4B)

lA stirred mixture of 2.83 g of Compound 4A, 6.05 g of cesium carbonate and 2.95 g of

2,2,2-trifluoroethyl p-toluenesulphonate in 60 ml of acetonitrile was refluxed for 16

hours. The solvent was evaporated at reduced pressure. 90 ml of brine was added to the



2,2,2-trifluoroethyl p-toluenesul phonate in 60 mM of acetopif Ll S

ref | uxed™OM2#S hours. The sol vent was evapgorated at redﬁ@ﬁﬁo@%re. 90
m of brine was added to the WD 01/29015 -16- PCI/EPOQ 10144 resi due and
the m xture was extracted with 3 x 40 ml of ethyl acetate. The organic

| ayer was V‘@é%fzﬁ% Md! e Inikned wik eRtra¥Bld HithetH % APmITbf ShyPidetile. PHorghni@ dayer
over sodi um sul phate. e solvent was renoved at reduCed pressure and the
resi due puri fiasdvdstied Wwaths x Qormhof waternpind/2Q pdtaf dirine,nand: dried/ eteh godiamamiphate.

gradient 95:5 to 80:20). The solvents, were renoved i.n vacyo to.gi 1.86 ¢
(529 of Conpdgnsolyentadvag remaved @ reducgf pressyry apgotheq gasidue PPRM ?‘ﬂodﬁﬁ&,

CDC13, 3): 6./7 1 , - 3 . : :
q, 2H, CFsmféd‘%a.q%%'f‘P@ (‘%g%%%ﬁeré&gg‘s‘%‘g@%s pratfe ﬁ@'i%?@g%#ﬁem@g&?&&g
2.90- 3. 06, Mrefibyedindiadlfs &r zive 1882 (S22 Compoimd 4B°HiSH hiteasplid. M.p. (98) 102-
1-[ 2- Met hoxy-5-(2, 2, 2-trifluoroethoxy)-phenyl !l piperazine - 1.9 HC
(Conmpound 4C105#%Csol ution of 2.42 m of trifluoroacetic acid in 30 m of

anhydr ous di chl oronet hane was _added dropwi . se at 3-5C tao stirred sol utjon
of 10179 of TBONER (A00NFIz GRICh! O1316.7 hrthykdh.ceinsh B3 6ASaeh o irpleny! He;

T of 2N soditTih hatr bxTge CEAGIR T4 ot LFROL 33 Ees, HERIE R Bpbliae CH,
aci d. The aquesys.08Cid4H2Y Piper@ieCHRC .48 £, (@HH)CM of diethyl ether,

al kal i ni sed with 37% sodi um hydr oxi de at 5-10C and extracted with 3 x 30 m
of diethyl ether. The organic |ayer was dried over sodium sul phate and the

sol vent was r 5% n_vagyo to-give 0. 78.9 (.89% af co ]n&,é%lg: baa%csls a
thick oil. A eHarygRoX e R BN T2 LIPS Rt ) R)ﬂ“P_ _
(efloR B 236!l b Etdodde biiftin 3 it SFMnhGhE BRRIGSIPRAS vl

charcoal, fi lA?‘;
diethyl ether to grve the rochloride sa recovered by.filtration
crystallised addedndaspaiiseat BiS°€ tordl stitrédisollutién 05:1197 g @fyCahpoundedBirin |40t int af
sanple. Mp. 188) 202-208C (dec.). 'H NVR (2Q0MHz, CDC137 6): 9.18, br,
1. 9H, NH2: 6.20bydrgus dighlosempthang Thegnixfure yyps maipfained oyemight at Foon temperatyre,
phenyl H6; 6.11 [l b, : . Che : T4+ S. ,
3.18. br, SHWP%(QP%% %{é‘ gﬁggl ?d?Q so%lur&'ﬂ'ydg:xg’m e acf]'e:d With 3?"'12I 1558 B 2N
N-{ 3- [ 4- f 2- Mayroehtopic(akid Phel dquebtpacie iyer Yaspahyd with DixPpZ0 8 iof\ditthylr thet] }
-5- et hyl - 3- phenyl i soxazol e- 4- car boxam de .

~ alkalinised with 37% sodium hydroxide at 5-10°C and extracted with 3 x 30 ml of diethyl

ether. The organic layer was dried over sodium sulphate and the solvent was removed in
. vacuo to give 0.78 g (89%) of compound 4C base as a thick oil. A solution of this base in

diethyl ether was treated with charcoal, filtered and acidified by addition of 3.6N
~ hydrogen chloride in diethyl ether to give the hydrochloride salt, recovered by filtration

and crystallised from acetonitrile and ethanol (7.5:1) to yield the analytical sample. M.p.

(188) 202-208°C (dec.). |

'H-NMR (200MHz, CDCL,, 5): 9.18, br, 1.9H, NH,": 6.90, d, 1H, phenyl H3; 6.67, dd,

1H, phenyl H4; 6.59, d, 1H, phenyl H6; 6.11, br, 1H, NH"; 4.66, q, 2H, CF,CH,0; 3.74, s,

3H, CH,0; 3.18, br, 8H, piperazine CH,s. ]

d) N-{3-[4-[2-Methoxy-5-(2,2,2-trifluoroethoxy)-phenyl}-1-piperazinyl]-propyl}-5-

methyl-3-phenylisoxazole-4-carboxamide

This compound was prepared as described in Example 2c, but substituting Compound 4C
for Compound 2A. After cooling to room temperature, the crude was purified by flash



Thi s conpound was prepared as described in Exanple 2c, but substituting. .
CompourMOBE9Sr Conpound 2A. After coolipg to room t enpBCHERME0MS . cryde |
was purified by flash WO 01/29015 -17- PCIT/EPOO/ 10144 chronat ogr aphy

(dichl oronethane : 2N anmonia in nmethanol 97.5:2.5) to afford the title

0 ~ . _ .
honyl o, AbosttgBonbaienqrblptiie ol dhibnort iy epthol 97,54 1S giford the i
trifluoroet mﬁ'\%&ﬁg@w@m}mg@@ 55 m 2H, trifluoroethoxyphenyl H4, H6; -
6.20, t, 4.30 2H, OCH, CF3; 3.80, s, 3H  OCH3; 3.35, q, 2H,

NHCH2: 2. 80‘-1&1\QHR (nnoamiz,zqnmgr&)z I7065-TH2,5m, 2H; phenyl HEL H64F;4527.35 m2 .48,
m 4H, 2 piperazine CHZs t, 2H, CONHCH2CH2CH, N; 52-1.68, m 2H,
CH2CH, CH2.  Phearbi H35 HS 6 75 d, 1H, trifluoroethoxyphenyl H3 6.45-6.55, m, 2H,

N-(3-[4-]5- Qr 0-.2- | et hoxylnph I pi nyl pr i }-
5t hyl gﬁﬁ*gﬁfgﬁﬂwg‘é&’%%e% B BRRCHT Sy ARIE3) & 3r'GREHER M B 3R
5- Fl uor o- 2- 6 ?3srqf2mqm _H?%XO—Z%tmOthZQ?ﬁrm 150d. 6348, I, CHJ: ness-

m xture of 3.1 of 4-fl uoro- nltro‘;)heno caesi um car bonat e and
20 nl of ahH&dmlﬁ'IoBmem,ﬂlﬁeoEﬁhmm vtas?l'i;éé@HHCd'IzclﬁgﬂNDrlﬂh&rm. 2t er
this period Hﬂ&&g of 2,2,2-trifluoroethyl p-toluenesul phonate was added
and the m'xg 2stlrred at the sane tenperature for 40 hours.
Afterwards, the solvent was renoved under reduced pressure at 35C and 50
m of water was added to the residue. The, mxture was acidified wth 37%
hydr ochl oriExmn'[ésand extract ed with 3 x 40 m of ethyl acetate. The

organi c ﬁer was washed with of brine, dried over_sodi umsul ate

and evapor aeld- d5-IHF9ﬁb33(2#@'MWO“MEY}E%‘MH@WY%PVHT@BNS‘}'%P&

chr omat ogr ap ethyl acetate 100:7) to afford 1.53 g
(32% of Co e'r%@?sg' agg'g]n&%ﬂﬁ?{amﬂ—eNNR(ZOOM-lz CDCl 3f 8): 7.65, dd,1H, Hs6;

7.32, ddd, @Hs5-Fidoro2-0R.246fludrbkthbidy)-nitfolbhzers, (@Mpo@ﬂ?SAb))
5-Fluoro-2-(2,2Z2,2-trifluoroethoxy)-aniline (Conpound 5B) A mixture of 0.66
phy

g of Ogrr]Po cstmdammue of 3d48 Oﬁah Apro@-widee 123 g ofsraesium garb Qﬂ@@(tj ande2@as
i 20..2 T o
T xture extPLOE Ao R ambriRomafie feliated £B0°C 3 £ EAR MRS ABpaitl

| ayers wer e6.65 g of 2,2 2-trifluoroethyl p-toluenesulphonate was added and the mixture was stirred

at the same temperature for 40 hours. Afterwards, the solvent was removed under reduced
pressure at 35°C and 50 ml of water was added to the residue. The mixture was acidified
with 37% hydrochloric acid and extracted with 3 x 40 ml of ethyl acetate. The organic
layer was washed with 20 ml of brine, -dried over sodium sulphate and evaporated to
dryness in vacuo. The residue was purified by ﬂash-chromatography (petroleum ether :
ethyl acetate 100:7) to afford 1.53 g (32%) of Compound 5A as an oil.
H-NMR (200MHz, CDCL,, 8): 7.65, dd, 1H, H6; 7.32, ddd, 1H, H4; 7.16, dd, 1H, H3;

442, g, 2H, CH,.

b) 5-Fluoro-2-(2,2,2-trifluoroethoxy)-aniline (Compound 5B)
A mixture of 0.66 g of Compound 5A and 0.07 g of Raney-Nickel in 20 ml of ethyl

acetate was stirred for 14 hours at 20-25°C. The organic layer was separated and the
mixture extracted with 2 x 40 ml of ethyl acetate. The combined organic layers were
washed with 20 ml of brine, dried over sodium sulphate and evaporated to dryness in
vacuo to afford 0.52 g (90.6%) of Compound 5B as an orange oil.



washed with 20 nl of brine, dried over sodi um sul phate an @,@pﬁﬁﬂ&&d to
dryness WO to afford 0.52 9 (90. 6% -1¢t Conpound 5B an orange oil.
WO 01/ 29015 -18- PCT/EPOCQO 10144 'H NWR (200MHz, CDC13, 8): 6.70, dd, 1H,
H6; 6.28-6.50, m 2H, H3 and H4; 4.32, q, 2H, CH2;:3.92, br, 2H, NH2. c)

e R SRR AR S0, MRt

bi s- (2-chl orogqr‘(y]j.gegmmgr 2,Ngghl oride, 0.5 ¢ of pot assiumiodide, 0.34 g
of anhydrous potassi um car bonate and 20 m of n-butanol was refluxed for

32 hours under nltrogen The sol vent was reaned under reduced pressure.
The residue S gl ous
: ﬁ@érgé&(@ he organic

sodi um car borfdt € o of—e
| ayer was wag ham%mxaﬁéw o@nlgdopwnp%ada% SQUPhater Bid2ehieEmy Bamime
dryness in vacuo residue was purified by flash chronatography

(chl or of or m :hykito eimsmxlu a. Sgloﬁpnthmnmm iodiden 0i3drg ofmbmdm&p@asammw@pakdnd 20
afford 0.1 g ( 14 of Conp ;A as .an oil. 1H NVR, (200 g)‘m
6. 80- 6. 93, mm!mf n4qgtangl was Gﬂ?lie far 32 houpsgndep nitrpgery; The solvspt Wﬁﬁﬁ?@’s der

ﬁl—?g f?lrfS Fl ‘ifg'r“g%faﬂ B% ?ﬁ%r |sf(ﬁluoroet??1 oxXy tglhwgﬂqfwat%‘iaﬁgrlgzﬁg %O% ague?lis

5- nethyl - 3- p&zﬂmﬁlcaﬂ;m@l &déle:@ﬁ&tlaaxﬁm dex 30 misofcahylcacetita)rRhe rgamc edyeaswas
described in Exanple 2c, substituting g&ound 5C for Conpound 2A. After

cooling to r owmhbérvpﬂ’r htine, eiriedraver: sodi hgte arid @@PRRRted t@sdryness in vacuo. The

chromat ogra di chl N |
affora the tpdl M%%ﬁdh@gﬁ%hcﬁ"mm”' by BpICR R A tppetpanol
8 7.60-7. 70 . LS:
6) 507690 m iﬁbﬂt” F@g%ﬂ& Oxggﬁgﬁérd@l_%é(55’Vgr8fc%ﬂlpouﬁbgmﬁsﬁ%ll

trifluoroet horNMRYQ200NIHLTDOL2S): 6(80-6.98, DHHAIRE.5516.72Hn, CHHAGHHA; 8385,
g, 2H, NHCH2; 2.80-2.95, m 4H, 2 piperazine CH2s; 2.65, s, 3H CHS;

2. 35-2.45, m2HHOCEL,CRj; Be)5abt,B&L, pigerazine CH,s; 2,388 1HoNYLCH2 CHR CHN:
1.50-1.65, m 2H, CH CH CH2. Exanple 6
N-{3-[4-[4-Fluoro-2-(2,2,2-trifluoroethoary)-phenyl]-1-piperazinyl]-propyll
-5-nethyl - 3- pheqylsl fopsarabfy-2-(2,2 PoeiGHdéthoxy)-phenyl]-1-piperazinyl}-propyl} -5-

methyl-3-phenylisoxazole-4-carboxamide

This compound was prepared as described in Example 2c, substituting Compound 5C for
Compound 2A. After cooling to room temperature, the crude was purified by flash
chromatography (dichloromethane : 2N ammonia in methanol 97.5:2.5) to afford the title
compound (59 %). M.p. 123-125°C.
TH-NMR (200MHz, CDCL,, §): 7.60-7.70, m, 2H, phenyl H2, H6; 7.45-7.55, m, 3H,
phenyl H3, H4, H5; 6.80-6.90, m, 1H, trifluoroethoxyphenyl H3; 6.55-6.70, m, 2H,

~ trifluoroethoxyphenyl H4, H6; 6.20, t, 1H, NH; 4.30, q, 2H, OCH,CF;; 3.35, q, 2H,
NHCH,; 2.80-2.95, m, 4H, 2 piperazine CH;s; 2.65, s, 3H, CH;; 2.35-2.45, m, 4H, 2
piperazine CH,s; 2.25, t, 2H, CONHCH,CH,CH,N; 1.50-1.65, m, 2H, CH,CH,CH,.

Example 6
- N-{3-[4-[4-Fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl]-propyl}-5-methyl-

3-phenylisoxazole-4-carboxamide



WO 01/29015 -19- PCT/ EPOQ 10144 This conpound was prepared as described in .

Exanpl ewd.0129018t i t uti ng 1-[4-fl uoro-2- 9 PCT/EP00/10144
(2,2, 2-trifluoroethoxy)-phenyl] pi perazi rd Tprepared as described in EP

748800) for Conmpound 2A. After cooling to roomtenperature, the crude was -
purified by flash chromatography (dichl oronethane : 2N ammpni a i n net hanol
98:2) to aflhis gompeund t¥as prepared Asddgseribgd Wmmbzllgmﬂmmgr\lw

oL ) haPhotfeu eI, Gty % el ke DY) P
NH 4 20- 4 Clftapduid 241 A%H%Eﬁn%:&g%onﬂ terdidratiieClithe cridé5was ?ﬂnﬁbdl by4ﬂashz
pi per azi ne 2s; 2.65, s, .45, m 4H, G£I perazi ne CHZs;

2.25, t, 2idhronRitbiEapiGHEGEENoetEael; 8Y, ammoniatn metharel (9§:2) teeaEford thetitle
N-{3-[4-[(5-Chl or _ esul phonyl ox henyl ] - 1- pi per azi nyl
propyl }-5- r?BF’H?'rmcg %%)nM Q%%gg% calrobox)altm d)é) 8 07yn1] of Iot Iroi et hyl )altrr} ne
was added | r . e .
Conmpound ow}é‘ﬁ@iﬁrﬁa@y %tﬁe@y rl fﬁﬁérxrk&gﬂg g gzsg 550;“ 3H1 '

di chl or onetinang 13, Hig HY; 6t60tess\aﬁ mlmﬂadrombx;lﬂxeﬁyms M5, H6S. 28;ns1mer| od 2
addi ti onal “anount$ of N phenyltrlfl I mde (0.18 and 0.09 g) and of

Ej r: et hgl amN;]ié 420-G?¥Oam;l 28, OCHEQENQﬁ% CRaHﬁU(Ij{_Piha 75590, ina, Hn%@lnﬁdéﬂm' s
iluted with_ 5 shed wt us sodi um

car bonat e, %eid“ ?gdﬁgi?ei géﬂédga ﬁlvgt?éﬁeéazéﬁ? ifaﬁ/(gﬁ *to dryness in
vacuo. The f ography (ethyl acetate : ;
nmet hanol g@#ﬂq}%% %9?_}% %‘%Qﬁ@hcgr%ﬁpure title conpound. M p.
49-53C. ''H-NWR (200MHz, CDC13, 6) 7.65-7.75, in, 2H, phenyl H2, H6;

7.50-7.60, m 3H, _ phenyl H3, H4, H5; 7.02-7.10, in, 3H chlorophenyl H3,
H4, He; 6. Example7H NH, 3.35,..q, 2H NHCH2; 2.75-2.85, m 4H, 2

> 55, 1 oA UG Ohasia: %ﬁl'wgéﬁ'eiﬂﬂ%g“'ﬁhé% Rt S

3- (4- Fl uor g 15)-m&liy3—3ﬁﬂhén§1i§éi&bh=ﬁc£l&oiaﬂ:ddl f 1 uor oet hoxy) - phenyl ] - 1-.
FI;IC'Ip' /e rE%Si)/n {lcﬂ]l r Op e;tlll)?igx):(l?nzeoxlvaes addecail rail? ?o)i)?nrqe(ljn%erv}t)urg :%cl) %gstoxx:'Lrgd n?i?cture of 0.22 g of
the Compound of Example 2, 0.18 g of N-phenyltriflimide and 5 ml of dichloromethane.
The mixture was stirred for 10 days; during this period 2 additional amounts of N-
phenyltriflimide (0.18 and 0.09 g) and of triethylamine (0.07 and 0.04 ml) were added.
The reaction mixture was diluted with 5 ml of dichloromethane, washed with 10% -
‘aqueous sodium carbonate, water, dried over sodium sulphate and evaporated to dryness
in vacuo. The crude was purified by flash chromatography (ethyl acetate : methanol 95:5) .
to afford 0.17 g (58%) of the pure title compound. M.p. 49-53°C.
'H-NMR (200MHz, CDCL, 8): 7.65-7.75, m, 2H, phenyl H2, H6; 7.50-7.60, m, 3H, -
phenyl H3, H4, HS5; 7.02-7.10, m, 3H, chlorophenyl H3, H4, H6; 6.20, t, 1H, NH; 3.35, q,
2H, NHCH,; 2.75-2.85, m, 4H, 2 piperazine CH,s; 2.70, s, 3H, CHj; 2.40-2.50, m, 4H, 2
piperazine CH,s; 2.32, t, 2H, CONHCH,CH,CH,N; 1.55-1.70, m, 2H, CH,CH,CH,.

Example 8
3-(4-Fluorophenyl)-N-{3-[4-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-

piperazinyl]-propyl}-isoxazole-4-carboxamide



a)

1-[4- Fl u&00129913. 2, 2- tri f | uor oet hoxy) - phenylpl - 4- 1 3- ( N- pht RRETEPWEN4r opy| | -
pi perazine (Conpound 8A) The title conmpound was synthesized follow ng the
procedure described for Conpound IA of Exanple 1 but substituting
1-[4-fluoro-2;(2 -trif 'Lioiocaij | 15 Qi az| ]
1-(5-ch|oro-2‘)n}é[ﬁ‘245i§2&+2@—}—53—‘“ =t ot . €5 4
wi th diethyl gdythe organic solution was dried over sodi um sul phate
and filtered (gﬁﬁ&g‘??cg)gel, washing the panel with diethyl ether. .

Evapor at i on tFheditiensmspaund weas sgnthédizedifotlowing-the iprécedyreaidseribe €68 ompbyund 1A
(104) 108-110C._ "H NVR_ (200MHz, CDC13. 6):. Z.60-7, 95, 4H,. phthal i m_do
CHs: 6. 52- 6. 9 Exampip but $ub§a%1§ngagﬂ4-fbr‘§9-24(2§s£-ﬂaﬂuoz , @aazlézcs%:wm}zm? for

2H, (CO) 2NCH ;; ;e2.340- 34 20 . DI_peraznne S .
(CO) 2NCH2CH? dﬁ(,%f*ﬁ%“’g%'&%"z"*fyﬁﬁ%}%@? Ang: o,rgééanzﬁl‘%‘%%dﬁ%@?& N
1- (3- Ami nopr Qthyl étherdahd e BrgdnicZsotutfort Wa ldried aveh @ddinmP s plydte -apd lteed of
(Conmpound 8B) The title conpound was synthesized fol | owing the procedure
descri bed f orsilitargebuwashing the fpagel avigh dicthyb gther Byaporation e domessoimwcgaafforded
Conpound | A. Extraction of alkalinized filtrate w th dichioronethane

af for ded t he the title PrasipidGhee)( Map-§8949)4984105E1 . * 1 NVR (200MHz, CDC13, S):

6.82-6.98, m ; - and, H6: . 4.3 . 2CF3;
2.92-3.12. m‘*ﬁﬂ}@%}’m ?‘rﬁéb& ;77?5?-5932 %g{}t‘rﬂhﬂ‘é‘lﬁf“‘gﬁ%@é&%@’ 3,
2.40-2.75, m , ' i4Nn | NEED 2 .

H2NCH2CH CH2 &@%pﬁﬁfybﬁ%j.?g{ &JI %%P?S%‘éﬁ‘y’f? !i?%(;’zggb e)&Nggzb%@ é‘?% i) 4Hf%
( Conmpound 8C)piperazins QH$;i 2230-2f70] nf) BH) (CO)NCHICH GIBEN 2l piperaniee (Bés) 1.7552.10,
132s, Il 177d, 111 863c) in 15 m of chloroformwere added 1.35 g of

N- br onbsucci i C@Qﬂi& ‘0.04 mM of pyridine; the resulting mxture

was stirred at roomtenperature for 4 h under nitrogen atnosphere. After
cooling at OC, 1.75 g of nethyl (3-pyrrolidinoacrylate (prepared as

described i n by$-@lA448dobrop\I4-J4-FRiord-2 48, 21 2-irifhudydetlibxyP-pherivd)-pibeedingnd t he
suspension waS Stirred at roomtenperature for 18 h. The reaction m xture
was di |l uted WCompeondBBdf 2 N hydrochloric acid, 20 m of water; the

gg-?-?g::,(éoll (%ir e3itle o apro%thgc‘lﬁasvsvayg gsdlze%%hgmvx\{gttlﬂe \é\i%cg ir2 d2dctibed Tor Compound 1B
of Example 1 but substituting Compound 8A for Compound 1A. Extraction of alkalinized
filtrate with dichloromethane afforded the title compound (84.8%) as an oil.
'H-NMR (200MHz, CDCl,, 5): 6.82-6.98, m, 1H, HS5; 6.58-6.82, m, 2H, H3 and H6;
438, q, 2H, OCH,CF,; 2.92-3.12, m, 4H, 2 piperazine CH,s; 2.80-2.92, m, 2H,
H,NCH,CH,CH,N; 2.40-2.75, m, 8H, H,NCH,CH,CH,N, and 2 piperazine CH,s; 1.62-
1.82, m, 2H, H,;NCH,CH,CHN.

c) Methyl 3-(4-ﬂuorophenyl)-isozézole4-catboxylate (Compound 8C)

To a solution of 1.05 g of 4-fluorobenzaldoxime (Beil. 7, I 132s, IT 177d, ITI 863c) in 15
ml of chloroform were added 1.35 g of N-bromosuccinimide (NBS) and 0.04 ml of
pyridine; the resulting mixture was stirred at room temperature for 4 h under nitrogen

atmosphere. After cooling at 0°C, 1.75 g of methyl B-pyrrolidinoacrylate (preﬁared as
described in US 4144047) and 1.26 ml of triethylamine were added and the suspension
was stirred at room temperature for 18 h. The reaction mixture was diluted with 20 ml of
2 N hydrochloric acid, 20 ml of water; the organic layer was separated, washed again with



2 N hydrochloric acid and water, dried (sodi um sul phat e) and evaporated to
drynessWORV284F uo. The crude was purifiegby flash chro §/B‘ '
(tol uene: di chl or omet hane 1:9) to af ford the title conpound (47% as an
oil. "H NWR (200MHz, CDC13, 6): 9.02, s, i soxazole H5; 7.71-7.91, m

C2~}H( 4pgfzglrop@dﬁ%ﬁ§lozgg car%‘géxae | c%‘%&%n&%la?pg%gA m Xt ure of

0.79 g of GameOThel clide \@as'fpuﬂﬁedfbydizsh lchromatmgrapi'd' (Bol@énendiclkdbrodnehddel 1 :9pio
refluxed for_ 4 h. After COO|II’19 to rogmtenperature, the solvent was
evaporat ed afferdthe titlg sompound A TZD@sgR8lsure and the crude was t aken up Wi th

(35"bog " or B RN ool 5 5Bl BB 0, 8 B 30 ©

13.11-13.2 b H5; 7.70-7.89, 2H,
é'Hf ng% 29@@1‘1 f?leﬁfl .CHs; 31d1 s,'_m;,;@@tm. m |

phenyl H, “phenyl
3-(4-Fl uorophenyl )-N-{3-f4-f4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyll-I-pi
per azi nyl | - Dr o I}-|soxazole 4- carboxan1de

ésol ut| of 0.3 g of Corrpound
8D in 1.05d OF’«BP“& )Y under N2

t h Af t d
At MoSPRer € 4 M hog%O}Od gﬁfa. nipdfhd ugn?mtdfraseué 184 501 ¥ 98 mIES 784 BRq s d

to drynes

3- (4-f1 uor eyFtieed Ford B.OXA&GUoBliAg foaxrobmrmlnpaahﬂe ithkesol vkint vak ¢esborated fb dyn&k -
chl oroform Afterwards a solution of 0.48 g of ound 8B and 0.6 ml of
tri et hyl anarredicedifressuraind the grusicovan taken vauweth lérrgP efiwaten skhetnregjpitate Wase -
stirred at roomterrperature f or

dried (sodfiliped ot gnddried t°1gi‘f°c(é§i?gg Eﬁ?c? hb %F‘ ?E@Pﬂ*ﬁ'ﬁ@ﬂgdﬁ%ﬁ} Bazjgr\’/vas'
555 to o FNHRERRERTICREIS B il 27 PEEUTh TR SRTE gy

H NVR (209 Mgzz g6 16197, 5574 m) PXReRYICHS; 7. 787, m oH
trlfluoroet’rD?gf('iy%hen%g%ny 28-7.41, lTrl ?éﬂp 7.09-7.26, m 2H

quorophenyI CHs; 6.71-6. 91 m 2H, fluorophenyl CHs, 6.59-6.71, m 1H,
- O

trifl oroetho hen I CH? CE3 2 NHCH ;
55 501 ehihBosph 2 Giorclnegy) Sheayf - Pactaainl: .1

2.83-3.01, PHENY : 2
2 pi per azi B&p%%ox&oi%%»—c&bo%ﬁzm CHZ WO 01/29015 -22- PCTI EPOO/ 10144

Exampl e 9
A solution of 0.3 g of Compound 8D in 1.05 mi of thionyl chloride was refluxed for 1 h

QAZO1g -GS ) A4l

under N, atmosphere. After cooling to room temperature, the solvent was evaporated to . .
dryness and the so obtained crude 3-(4-ﬂuorophenyl)-isoxazole—4-carbonyl chloride
dissolved in 10 ml of chloroform. Afterwards a solution of 0.48 g of Compound 8B and -
0.6 ml of triethylamine in 10 ml of chloroform was added and the resulting mixture
stirred at room temperature for 18 h. The solvent was washed with water, dried (sodium
sulphate), filtered and -evaporated in vacuo. The crude was purified by flash
chromatography (ethyl acetate:2 N ammonia in methanol 95:5) to give 0.607 g (79.8%) of
the title compound. M.p. 122.4-123°C.

'H-.NMR (200MHz, CDCl, 5): 8.89, 3, 1H, isoxazole HS5; 7.74-7.87, m, 2H,
trifluoroethoxyphenyl CHs; 7.28-7.41, br, 1H, NH; 7.09-7.26, m, 2H, fluorophenyl CHs;
6.71-6.91, m, 2H, fluorophenyl CHs, 6.59-6.71, m, 1H, trifluoroethoxyphenyl CH; 4.39,
q, 2H, OCH,CF,; 3.50, q, 2H, NHCH,; 2.83-3.01, m, 4H, 2 piperazine CHs; 2.48-2.72,
rh, 6H, CONHCH,CH,CH,N and 2 piperazine CH,s; 1.80, q, 2H, CH,CH,CH,.



3-(2-Chl gro-6 uor ophenyl )-N-{3-[4-[4-fluoro
2-(2, 2, 2WQ 9123 E’(fr oet hoxy) - phenyl | - 1- -22- PCT/EP00/10144

pi perazi nyl]-propyl}-5-nethylisoxazol e-4-carboxam de The title conpound
was synthesized follow ng .the procedure described: |n Exanpl e 8, but

substituting pamEed al
3-(2-chl oro-6=TTuorophenyl ) -5-net hyl i soxazol e-4-carbonyl chloride for the

fclr udﬁ 3h( 4-f |3u(2|e6hlm-n;d-;luosmhamml)&@dﬂmm@w,zmﬂrmmow&ﬂh?nygﬂd
100: 3

e e SR LA LS AR A friad Bl 200 ), E204

6): 7.30-7.6 “kﬁ%

c%ﬂ or ophenyl O‘Eﬁ %@%@r"%@%&ﬂf_%wm he thié qhgceﬁﬁgodes%ﬁ‘%gWExgglpéeg but

br, 1H NH sfbsiflutitg 2cbmieriial-3; 3-32-251080-SQludnplﬁHyl)llﬂQHeﬂlstcﬁﬁz&eQEcarmnyl
4H, 2 piperazine CH2s; 2.30-2.90, m_9H, CONHCH2CH2CH P[:l)mperam ne
CH2s: 1. 40- phgglderﬁor cxgdgQ{A@Eorogh@yg-go:ﬂ;ole-&carbonyl chlonde fication by

(21 RS o LAt 2o & Ao G0 B L

conmpound was cg*g,&,hﬁ@ (GRSPLRES Y IHeBEs $dlid he procedure described in Exanple 1,
but using 3-(2, 6-dichl orophenyl)-5-nethylisoxazol e-4-carboxylic acid

i nstead of 3-'HeNMRI(200 iMEHRYCDIC1Q8):2 D.BE-7460; a2 ydhleroplisny] H?odarﬂOHﬁO‘Zlmd-m,
i nstead of Conpound 1B. Extraction with diethyl ether followe % 6,550
OPL.

purificati on mylHj %W@hﬁ@ﬂﬁ%gﬁ'%ﬁ)ﬁ}?s ﬁ%rﬂl@tﬁﬂhﬁyll\l{%%ﬁné Hﬁa

100: 3) affor t o) ,
8): 7.35-7. 5§‘ﬂjn\ng A3p.one o ‘ﬁ@ﬁﬁ?ﬂﬁ 283 53)”degh %‘"@ g@_‘}%ﬂ%ﬁﬁlf -
f 1 uorophenyl ﬂfgb razife THs;H9.302. ﬁﬁxﬁ, 512, CONHCH,CHItHA 38 lp&'afm@@ﬁgFfmo- :
3.22-3.42, m 2H, NHCH 2.90-3.10 4H, 2 pi perazme 0, s, 3H,
CH3; 2.40- 2.16%, nm2Hu€l;H2EL-§C@-Iar azi ne CHZs 2.15-2.35, m 2H CO\IHCHZCHZCH
N, 1.45-1.80, m 2H, CH2CH CH2. WO 01/29015 -23- PCT/ EPOO/ 10144 Exanpl e
11 3-(2-Chl orophenyl)-N-{3-[4-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl-I-
pi perazi nyl ] ﬂaﬂk)m& met hyl i soxazol e- 4- car boxam de

3-(2,6-Dichlorophenyl)-N-{3-[4-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinylj-propyl}-5-methylisoxazole-4-carboxamide.

The title compound was synthesized according to the procedure described in Example 1,
but using _3-(2,6-dichlorophenyl)-5-methylisoxazole-4-carboxy1ic acid instead of 3-

| 'phenyl-5-methyl-isoxazole-4-carboxylic acid and Compound 8B instead of Compound
IB. Extraction with diethyl ether followed by purification by flash chromatography
(chloroform:Z N ammonia in methanol 100:3) afforded the title compound (38%) as an
oil. '
'H-NMR (200MHz, CDCl,, 5): 7.35-7.58, m, 3H, dichlorophenyl H3, H4 and HS; 6.58-
6.93, m, 4H, fluorophenyl H3, H5 and H6; 5.35-5.72, br, 1H, NH; 4.38, q, 2H, OCH,CF;;
3.22-3.42, m, 2H, NHCH,; 2.90-3.10, m, 4H, 2 piperazine CH,s; 2.80, s, 3H, CH,; 2.40-
2.65, m, 4H, 2 piperazine CH,s; 2.15-2.35, m, 2H, CONHCH,CH,CH,N; 1.45-1.80, m,
2H, CH,CH,CH,.



The trtIe c ound was synt hesi zed foll ow ng the procedure described in
Exanpl eV substituting commercial 23- PCT/EPOV/10144

3-(2- chIorophenyI)-S-nethyIisoxazole-4-carbony| chloride for the crude
3-(4-fluorophenyl)-isoxazol e-4-carbonyl chloride. Purification by flash
chromat ogr agidaptmbli@r of orm 2 N anmoni a i n net hanol 100: 3) afforded the
title conp _ ~49% as a vitreous solid. 'H NWR (200MHz, CDCl,, 6):
7.38-7.62, 3-(24ChloraphenybNai3+[4cidsludos5(252,949riflupr@thoxy)iphenyglbeny| CHs;
5.40-5.80, br, 1H NH 4. 3;,3.15-3.60, m 2H, NHCH ;
2.82-3. 15, ,alpemzmzllprprﬁgyﬁz# H&tb%@e“zz’l‘rg cagboxgmidey 3- ' > 35.2.63, m 4H, .
2, oD per a2 i Gonghla Sl SyniaedToll FRAg HHF S0 deskriBa fu Bl 8
3-(2-Chlor Osﬁbétit&tﬁ’f I&bmmérélaIS3F(etcfhlfdmﬁh@?}){ﬁmbﬂryhﬁ)ﬁzﬂew-térbm ocHldridey ¥grhen

yl]-1- piperazinyl ] |')-i soxazol e- car boxam de

1-f2- (2, 2, 24w i efuder e(tt phsmﬂh—ys -4-caropiit rraﬂm?qao)l’npﬁsﬂqn -y pBasizi n

e (Corrpound 12A) The tit GO vvas s nt hes ed f Wi
procedur e d£bam el??' “"" '“alﬁj g@o& a?%f‘?ﬁ the title
1-[2-(2, 2, 2 1;@5{1&9 73Q;o va&@&%\@olxdp' perazr ne for 1 (5-

chl or o- 2- met yphenyl ) - p| perazine. The reaction mxture was extracted with

di et hyl et AHLNMRI (zmmnge-m,,sa)i ABBam62)as, 4H lohlbrqﬂehybcﬁsumssm 98) ah, 3K Nd
filtered on silica vvashrggthe anel with dreté et her Evaporatro

to dryness iffwovepheny a@Hér 848-330 by, (e NH; 4ddc Q. 2Bk HCHER; 31453.60, m,

c.80-7. 10, AHGHy 287 %ﬁ%ﬁ%%éﬂn% f%'é@?z 168 30 O T A gﬁ“é_ 0.
t, 2H, (CO ineCH3; 8:182.35, ﬁ%%ﬁ*cm (rfN(Il‘iﬂH 70, 8028, @ﬂ,c%:ﬁy,
(CO) 2NCH2CH N, 2 p| perazr ne 75- 2. 2H, CH2CH CH2

01/ 29015 -24- PCT/ EPOO/ 10144 b)

1-(3-Am nopr&% g-i-(Z (2,2,2-trifluoroethoxy)-phenyl | -piperazi ne (Conpound
12B) The ti ound was synt hesi zed foll owi ng the procedure descri bed

for Conpoung_&_Bplop-6anddrophenty RS imSHPENL BL4LD 2%%19@11&6{- Soh und .
| A Extracti Oﬁ] é?o al kal 1 nP %'? tra? Mﬁ{dftc or onet hanex?ol Iegaggoby
purificati orplmrazhyﬂkpropyl}asnglee&tqrb@ummeof orm 2N anmoni a nmet hanol -
10: 1) afforded the title conpound

a) 1-[2-(2,2,2-Trifluoroethoxy)-phenyl]-4-[3-(N-phthalimido)-propyl]-piperazine
(Compound 12A)
The title compound was synthesized following the procedure described for Compound 1A

of Example 1 but substituting 1-[2-(2,2,2-trifluoroethoxy)-phenyl}-piperazine for 1-(5-
chloro-2-methoxyphenyl)-piperazine. The reaction mixture was extracted with diethyl
ether and the organic solution was dried over sodium sulphate and filtered on silica gel,
washing the panel with diethyl ether. Evaporation to dryness in vacuo afforded the title
product (91%). M.p. 111-113°C.

'H-NMR (200MHz, CDC},, 8): 7.60-7.92, m, 4H, phthalimide CHs; 6.80-7.10, m, 4H,
trifluoroethoxyphenyl CHs; 4.35, g, 2H, OCH,CF;; 3.80, t, 2H, (CO),NCH,; 2.75-3.12,
m, 4H, 2 piperazine CH;s; 2.30-2.75, m, 6H, (CO)zNCHZCHZCL-I_zN 2 piperazine CH,s;
1.75-2.10, m, 2H, CH,CH,CH,.



(78% as an oil. "H NWVR (200MHz, CDC13, 3): 6.82-7.12, m 4H, aromatic CHs;
4.40, q, WOUBBBDCFS;  2.95-3.25, m 4H 2piperazine CH2s PCPEPOVIOISE
2H, H2NCH, CH2CH2N; 2.52-2.72, m 2 piperazine CH2s; 2.38-2.52, m 2H,
H2NCH2CH2CH N; 1.55-1.80, m: 4H, H NCH2CH CHZN c)

nyI 1 1- piper E(Féigbcorrpglﬁ

was synt hesi ' SihdivPas! th@ElQé‘tFﬂiﬂo% e rb&durdue@sﬁ&ssal for 8omipoind 1B
using 3-(2- cﬁ?ﬁro 6- ﬂ%orophen‘?@\l - 5-net hyl |§%xazol e-4-carbonyl chloride

i nstead of tdfeEzamgle 3- pat fdubmmmgr@ﬂmpmdxéw éor4C@amwn¢| 14 Etragidom rf

Compound 12B instead qf Conpq nd re c ture i thy 2. N
sodi um hydroﬂl@meél | Blteate pyvi \?{56??2 3{)\? by § ARG o By £ | s
chr omat ogr ap I riRdc

title compour é@%@f@ﬁ?é ﬂ%ﬁ&ﬂ%@%%@%&?%@@ B RCeiound
2H, chor ophenyBydydsan@ilHd>; 7.10-7.23, m 1H chorophenyl H4; 6 80 7.10, m

4H, trifl uoroet hoxyphenyl CHs; 5.60-6.30, br, 1H, NH, 4.40,
OCH2CF3; 3. 25¥BNMR (200NHiz, mmm,,&ma-zsmm 4H, asomatic fSHpBHa‘iQ quHcQ@ﬁ2CF3,

i 4713 ;SL 98H @0943% %Ségd%l éfmperpm 5’1595'22%12 2% &N%ﬁ%&féﬁ:ﬁ,?giﬁ m,

Egzﬂl/?]r opheg%yf)ﬁpe{ 2 Qgéoﬂ,gN' {fgéllzboXam’delﬁhter}FH é@gf}%ﬁél%eﬁ%] n} Q!I-Pe

was. synt hesi ZgONGHQXCH '4U to the procedure described in Exanple 8, but
using 3-(2- chorophen nethyllsoxazole 4-carbonyl chloride instead of
the crude 3-(4- quorophenyI)-lsoxazoIe 4- carbonyl chlorlde and Cbnpound
12B instead of  WJ Q1 .

reaction m xt‘E}r e =

and purifi Caté;ﬂ \Ly Iﬁgpylghgd;‘gg&g.gtmaﬁﬁag orofor m 2 N anmoni a | n

met hanol 100:3)—artorded the title conpound (67.2% as an oil.

(200MHz, CDClBhe fifle cdmPbund Gas synthesizedcdccondingtorthe pEisdus. d}rgcrrbe_t_izp Eﬁanmlp 8
gr |2f2| goaga E]OXI%ltpt?s%]gyg- q_é%loro-ﬁ 8ut?roggeny?)-S-me%yhsoxazole-gcargon}?l éhl(?%j: ms?ead of

the crude 3-(4-fluorophenyl)-isoxazole-4-carbonyl chloride and Compound 12B instead

of Compound 8B. Washing the reaction mixture with 2 N sodium hydroxide, followed by
the usual wdrk-up and purification by flash chromatography (chloroform:2 N ammonia in
- methanol 100:3) afforded the title compound (92%) as an oil.
'H-NMR (200MHz, CDCI,, 8): 7.30-7.55, m, 2H, chlorophenyl H3 and HS; 7.10-7.23,
" m, 1H, chlorophenyl H4; 6.80-7.10, m, 4H, trifluoroethoxypheny! CHs; 5.60-6.30, br, 1H,
NH; 4.40, q, 2H, OCH,CF;; 3.25-3.50, m, 2H, NHCH,; 2.90-3.25, m, 4H, 2 piperazine
"CH,s; 2.78, s, 3H, CH,; 2.10-2.75, m, 6H, CONHCH,CH,CH,N, 2 piperazine CH,s; 1.40-
1.90, m, 2H, CH,CH,CH,.

- Example 13
(2-Chlorophenyl)-5-methyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl}-
‘propyl}-isoxazole-4-carboxamide
The title compound was synthesized according to the procedure described in Example 8,
but using 3-(2-chlorophenyl)-5-methylisoxazole-4-carbonyl chloride instead of the crude
3-(4-fluorophenyl)-isoxazole-4-carbonyl chloride and Compound 12B instead of



2H, NHCH ; 2.88-3.15, m 4H, 2 piperazi ne CH2s; 2.78, s, 3H, CHS3;

' 2. 35- 2WO1209154H, 2 pi perazi ne CH2s; 350 2. 35 m 2H, PCOURR@ABT2 CH, N;
1.45-1.75, m 2H, CH2CH CH2. Exanple 14~

(2, 6-Di chl orophenyl ) -5-nmethyl -N-{3-[4-[2-(2,2,2-trifl uoroethoxy)-phenyl]-1--
pi per azi nyl propyl |sox zol e 4- car boxam de  The title conpound was

synt hesi zed Camponad (Wlﬂb%hl sodium hydpoxide folipwed by the

ohenyl -5 e .“Q%W?‘?‘!H?%@%’aééé S S G e N

COWDOUHd - meﬂi!aBolfOOJP&fdr&éﬂMbhﬂedbﬁi)Md(GUJI%)JSQHdiJN\Bd by purification
by- flash chromatography (chloroform 2 N anmonia in nmethanol 100: 3)

af f or ded t hEH{NMR: (200MiHz @DCL5 ®): 235-3162, o, I4H, chloMphe@jZDOHHﬁ 8ZA23 m, FH,

{11 wor oet FpeethpyPbe Ghis .59 550, b, THENET 440, 5, 257 Ol Bidadeem,
522343 aRol e s Ao Al il B! S 2ty g B

N, 1.45-1.7 pef&meztlvlzs(l‘lzw 35"31, 2B @ONKCH;CH,CH,N; 1.45-1.75, m, 2H, CH,CH,CH,.
N-{3-[4-[4-Fluoro-2-(2,2,2-trifluoroethoxy)- ﬁenyl] 1- plperazmylf propyl }
3-phenyl - isoxazol e-4-carboxam de a) Methyl 3-phenyl-4-isoxazol ecarboxyl ate

( Conpound 1EA TEi E! conmpound was synt hesi zed followi ng the procedure
descri bed f nd 8C but using benzal doxi ne instead of

4- 11 uor obenggg iﬁ&ilﬂ?oﬂﬁn?l)%-ﬁ{eiﬁy*m T@{ﬁ[Z-SIéZ,ZIFﬂuﬁPMonWeWHlIL' ed twice

by flash chrdmatography (tol uené: acet one 4 foll onwed by 'tol uene) to give
the title cpipepazinyl}prepyldisoxadieq-calivxxphide015 - 26- PCT/ EPOQ 10144 ' H NMR

EJZ_EOM;ZZM (7:'1133% %ﬂﬁ]%og)noux#] By py@ﬁgszegoaggg @eg t?S |_qhe 7Me69 ’ %%cnrged in Exgm%iy 1

3- Phenyl 0 1 H%m?é _
synt hesi zedb‘?oiﬁgﬁl%l ggéﬁz&e%%ﬂro h l > escrib O@car%lbﬁg D‘igﬁeﬂ@a%fl r%g
Conpound 15&&@5’5%}&&0@@2@9@@1&@&@&1&% Compouil 1 7B JifisteddCof Compound . .

1B. Extraction with diethyl ether followed by purification by flash chromatography

(chloroform:2 N ammonia in methanol 100:3) afforded the title compound (75%) as an
oil.

'"H-NMR (200MHz, CDCl,, 8): 7.35-7.60, m, 3H, dichlorophenyl H3, H4 and HS; 6.82-
7.12, m, 4H, triflucroethoxyphenyl CHs; 5.40-5.75, br, 1H, NH; 4.40, q, 2H, OCH,CF;; = -
3.22-3.42, m, 2H, NHCH,; 2.98-3.18, m, 4H, 2 piperazine CHs; 2.80, s, 3H, CH,; 2.40-
2.65, m, 4H, 2 pipérazine CHs; 2.12-2.35, m, 2H, CONHCH,CH,CH,N; 1.45-1.75, m,
2H, CH,CH,CH,. | |

Example 15
N-{3-[4-[4-Fluoro-2-(2,2,2-trifluoroethoxy)-phenyl}-1-piperazinyl]-propyl}-3-pheny}-
isoxazole-4-carboxamide

a) Methyl 3-phenyl-4-isoxazolecarboxylate (Compound 15A)

This compound was synthesized following the procedure described for Compound 8C but
using benzaldoxime instead of 4-fluorobenzaldoxime as a starting material. The crude
was purified twice by flash chromatography (toluene:acetone 96:4 followed by toluene) to
give the title compound as an oil (35%).



'H NVR (200MHz, DMSO-d6, 8): 13.07-13.23, br, 1H, COCH, 9%45; é
i soxazol WOWB0LS 63 7 78 m 2H phenyl CHsg.7.41-7.58, m ik le
c) N-{3-[4-14-Fluoro-2-(2,2,2

trifluoroethoxy)-phenyl-| -._pi perazinyl | -propyl}-3-phenyl -

| soxazol e-4- g ) - Q d Z | | g

et hod_doscr | BENMR @RGMHE: ek STHALY 1R IoRbean e en oty 8‘19%1
8D. The Crudft:H@mnu?IsBI ﬁdmypﬁén@sbﬂscjlsm,r@smwﬂmg ethyl acetate:?2
ammnla in methanol 95:5) to give the title conpound (88 4% M p. 95 8C.
" H NMR (200M—|z CDCI 37 6): 9.09, s, 1H, isoxazole H5; 7.69-7.81, m 2H,
phenyl 7 ) S and NH 84- 6. 95, m 1H, phenyl
CH. 6.69-6. 82’334““ § ‘?ﬁ)phenyl CH. 4.39, g, 2H,

OCH2CF3; 3.5 ’ bbund Wid § ggthe‘wo uR REEFEATS @bﬁ%o d8Db
2.79-2.97, ]’ﬂﬂ.ﬂ:rﬁ pI peraz?r??i%gdﬁ)l%% H, CO\IH%K-léZG-lEG-l “ ut
dt, 2H CH2Chg fﬂg]ﬁc @&ﬁm BAlfustead of Compound 8C (90.2%). M.p. 162.7-164.5°C.

3- (4 FI uor opheny {3=[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl

j- propyl}-i 9mmmkq299mmi;msme6,m)e IBIOUI-B qurhn,olﬁi,dcmﬁ—l 9.6 as; 4H, isoxazole
according to the &ocedure described in but substituting
conpound 12B H¥i7.@bit78ume 2BEphenyt Cﬂscaﬂiﬂrﬁ%yl f3%§he%ﬂ%t ography (ethyl
acetate:2 N arrm)nia in methanol 95:5) yielded the title product: 91.7%
Mp. 86.5- 87.5C. "H NWR (200MHz, CDC137 8): 8.84, s, 1H |soxazole H5
7.31-7. 40, br)ﬂ; Yl :

7.10-7. 27, ] OXyp =3
fl uorophenyl 1&:&2016—-’-8&&1"60%1dm 2H, f1 uorophenyl CHs 4. 39, q, 2H, WO

01/ 29015 -27- PCT/ EPQCQO 10144 50, q . 08

4H, 2 pi per aZibfetidgoempountdiwas gyn ?ﬁ‘zeﬂl‘én ?Pﬂgggﬁfs}?ed ample g]ﬁ’,“t

CONHCHZCHZCH uEeramﬂ §hd “crud ified by flash
3- Phenyl - %‘T‘%“‘%Ac‘i‘qé tri Tlﬁuor oet %y) phenyl | - 1crglepevrv§2|plr111; u}e_ pryopyals} -
I soxazol e- 4 m&ﬁmgﬂaﬂhy Tdtkyltacttate: 2 Nnmumonia\ia methanpb956)) taggive thietigletcontipoend
procedure described in Exanple 8, but
(88.4%). M.p. 95.8°C.
'H-NMR (200MHz, CDCl;, 3): 9.09, s, 1H, isoxazole HS; 7.69-7.81, m, 2H, phenyl -
CHs; 7.44-7.66, m, 4H, phenyl CHs and NH; 6.84-6.95, m, 1H, phenyl CH; 6.69-6.82, m,
1H, phenyl CH; 6.58-6.67, m, 1H, phenyl CH; 4.39, q, 2H, OCH,CF;; 3.51, q, 2H,
NHCH,; 3.03-3.25, m, 4H, 2 piperazine CH,s; 2.79-2.97, m, 4H, 2 piperazine CH,s; 2.73, .

t, 2H, CONHCH,CH,CH,N; 1.91, dt, 2H, CH,CH,CH,.

' Example 16
3-(4-Fluorophenyl)-N-'{3-'-[4-[2-‘(2,2,2'-triﬂuoroethoxy)—phenyl]-l-piperaziny]]-
propyl}-isoxazole-4-carboxamide
The title compound was prepared according to the procedure described in Example 8, but
substituting compound 12B for Compound 8B. Purification by flash chromatography
(ethyl acetate:2 N ammonia in methanol 95:5) yielded the title product: 91.7%. M.p. 86.5-
87.5°C.

'H-NMR (200MHz, CDCl,, 3): 8.84, s, 1H, isoxazole H5; 7.31-7.40, br, 1H, NH; 7.72-
7.87, m, 2H, trifluoroethoxyphenyl CHs; 7.10-7.27, m, 2H, trifluoroethoxyphenyl CHs;
6.96-7.08, m, 2H, fluorophenyl CHs; 6.81-6.94, m, 2H, fluorophenyl CHs; 4.39, q, 2H,



substltuthn)ﬁzcorrpound 15B for Conmpound 8D and Corrpound 12B for Conpound 8B.
Purifi cRXQUIBY t1 ash chromat ography (ethyh_acetate:2 N d’m"yl?l met hanol
95:5) vyielded the t|tIe product (88% . Mp. 94.5-95.6C. 'H NWR (200M—Iz

CDCl 3, 6): 8.87, s, | soxazole H5; 7.67-7.85, m 2H, phenyl

t7r |41§I Zo?get hox?—ggﬁ W&ﬁ%h?ﬁm %?g&%% ést’ I§3 %\1%—’!“ 4H, 2

2.88-3.02, mpip mamzaaanm@emcmwezmm 74y di 33, (ZH{(L‘H i ne CH2s;
2.42, t, 2H CONHCH2CH2CH N 1.81, q, CH2CH CH2. Exanple 1

3- (4-Fl uorophenyl)-N-{3-[3-[4-fl uoro-2- (2 2, 2-trifluoroethoxy)-phenyl]-1I-
pi per azi nyl j g rogﬁ ! 5 met hyl i soxazol e- 4-car boxam de The title conpound
was prepare g to the procedure described in Exanple 1, but
substituting.pg 3308 [2-92,2 SO b1 d et enyl]-1-piperazinyl]-prop:
3-(4-fluorophenyl l'rgqrr-gt Ayﬁsoxazol e- 4-car OX)¥|]I cpapc chr %ed in

J. Chem Soc. it@G@olesBetrbo8dmideit prepared foll owi ng the rret hod detailed in

J. Am Chem S 1 107,, 2721-273 for 5-nethyl-3- . .
phenyl i soxag&eeuﬁ" COmPAETRY Was Paenaze %famfh&tg?tﬁ% R%/"@?glFF Seseribgd inExagply Saput

(7798 o, pagieyile CORBAR |41 T CoRBhu st EfifH "8 oy CofipSic s,
f 1 uor opheny|puifieation b9- flashSchréinatigraphly! (eetyd pisetaet2 ‘N‘Emn@orﬁ&)-lﬁ Héthatl 33:5)
trifluoroet hoxl)ébpd?tehg){IﬁB H3thH6 6. 55- 6. 65, gclH trifluoroet hoxyphenyl H5;
6.50, bs, 1Hie i pno t(&&%)ZMp(!ZI—Q—@F °C3.45, q, 2H NHCH 2.75-2.95,
m 4H, 2 piperazine CH2s: 2.65 3H, CH3; 2.30-2.60, ?_Lperam ne
Gos and CoNHCRDERA@IDNHz: CBC, B 887, sH HCwurols-BS; Vo708 o0 H, Sheny!

£ R 5 oisetdss TAR TR o 3K, phenyl O 634713 Sy NH, fsh 4 tmiorsetharyphenyl |

propyl } - Isqmgaiﬂ, , OF mF;esals q, 2H, NHCH,; 288-3 02, m, 4H 2 1perazme CH,s
N- ( 3- Chl oropropyl etﬁ phenyl i Soxazol e- 4- car boxam de npound 1§A) A

sol ution of 2347J:21§9Dm,54H3tZlmlpﬁamn%@{zs,s&%azbl2}1,4C@M'Iﬁiﬂﬁz€ N,d hrazp2i.ed
as descri be%ﬂ@l@ Org. Chem 1985, 50, 5660-5666), 2.94 g of

3-chloropro 2hydrochloride, 2.62 m of 92% di et hyl cyanophosphonate
and 4.38 ml of triethylamne in 50 m  of )

Example 18
3-(4-Fluorophenyl)-N-{3-[3-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl}-5-methylisoxazole-4-carboxamide

The title compound was prepared according to the procedure described in Example 1, but
substituting Compound 8B for Compound 1B and 3-(4-fluorophenyl)-5-methylisoxazole-
4-carboxylic acid (described in J.Chem.Soc. 1963, 5838-5845 but prepared following the
method detailed in JAm.Chem.Soc. 1985, 107, 2721-2730) for -5-methyl-3-
phenylisoxazole-4-carboxylic acid. Purification by flash chromatography (ethyl acetate:2
N ammonia in methanol 96:4) yielded the title product (77%). M.p. 150-151°C.

'H-NMR (200MHz, CDCl,, 8): 7.60-7.65, m, 2H, fluorophenyl CHs; 7.10-7.25, m, 2H,
fluorophenyl CHs; 6.70-6.90,. m, 2H, trifluoroethoxyphenyl -H3, H6; 6.55-6.65, m, 1H,
trifluoroethoxyphenyl HS; 6.50, bs, 1H, NH; 4.30-4.45, m, 2H, OCH,CF;; 3.45, q, 2H
NHCH,; 2.75-2.95, m, 4H, 2 piperazine CH,s; 2.65, s, 3H, CH,; 2.30-2.60, m, 6H, 2
piperazine CH,s and CONHCH,CH,CH,N; 1.50-1.75, m, 2H, CHZCHJCHZ;



anhydr ous di net hyl f ormam de was stirred at r'oomterrperatur
pour ed i QOB i of water and extracted-28th et hyl acet EF%&%E&%H%O m).

The conbi ned organic |ayers were washed with water and dried (sodium

sul phate), and the solvent was evaporated off under vacuum The crude was
purified by fEgath gig)mat ography (ethyl acetate:petrol eum ether 3:7) to
give 3.35 g ( he title conmpound. Mp. 75-76C. 'H -NVR (200MHz,
CDC13, 6): 5&Ethyl‘>2-phepyl}N-{3pfkm(zmowfhW)'mymH‘Pwernﬂ]'PI'QPYI}-CH

i 1- 4 ;1. 87, 2H, 2 2: 1. H, .
%I g) 3 3 Eissoxsranzole-lj-cacﬁoxaml(a_| ' 8 tt, CHoCH CH 38, t, 3

5- Et hyl - 3- pheg Comptup@raany! | -
propyl }- isoxa al ned foll ow ng

the procedur eAdstﬂmﬁoxbem ) rg @&amyb3@hhM1soxaﬁolﬁ4-bwbbnglmm¢pmﬂar&@As flescribed
Conmpound 2B and 1- é‘ -trifluaoroet hox§eg enyl ].- piperazine for
1- ( 2- hydr oxy- & &h hé'nyll?s% 592 5869-3666)T RS4c g od S-Chlaropropyiaming Rydrgchloride,

ethyl acetate d d,.b | ash p u C

N amoni a i n 2??21 Wzrf’(f éjj dZT%Y]I)C Bﬁﬁpgﬁﬁ?%?ey%%%loé%%%@% % % %ﬁog
102- 104C. NM&& dftethy Hdehdmids wad s@edhtﬁ%onfﬁerxﬂriﬂrat@ﬂé%&‘ I3 Ko, poured into
7.39-7.57, m henyl "CHs; 6.82-7.12, in t df | uor oet hoxyphenyl CHs;

6.40, bs, 1H, SNH mMoBﬁlateq anﬂkd;xtraﬁb&@ﬁﬂ; e’@yBB(;etait (224200ymdMH Theacarpbingd opganic
CH CH3; 2 71- m 4H, .2 pi era2| ne 2..20-2.

pi perazi ne CH eEFnéIV i water agé%e%(soﬁ]mnz Mﬂ@é—ﬁw solyent yas

3H, CH3. WO O I 4

5- Et hyl - N-{ 3~ [%%)?)g&?? Sgg Za%)‘ﬁg trlf uoro oxy%p[l))ﬁenyrl "h{"rﬁuat;?%’raghﬁ’r?‘f/ﬁhfl
propyl } - 3- pha&e&tb%ﬁaléehﬁetﬂerca@fr)tte 3185 Elﬂ‘%%) b1 the GHSROMPIUNG MDY 5760,
foll owi ng the procédure described in Exa 2 but substituting Conpound
19A for ConpolHdNNMIR WMHHCDIOJ,OJS)Q 7&26‘262,112 5k, phenpl CHsN®1§9,)bs, 1H, NH; 3.15, q,
phenyl ] - pi pera2| ne for 3& drox -5-chloro henyl_}arg erazine. The crude
was taken up ﬂﬂﬂz@tl‘hyl?’ c33t1 t, 4 pﬁz¢ § I‘BI‘FPH%@&F%?’ t, 3H,
(et hyl acetat N ammonia in thanol 98.2) to afford the title conpound
(64% . Mp. 1I153117C. 'H NWR (200MHz, CDC13, 8): 7.58-7.72, m 3H, phenyl
CHs; 7.39-7.55, m 2H, phenyl

b) 5-Ethyl-3-phenyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]- 1 -piperazinyl]-propyl }-

isoxazole-4-carboxamide

The title compound was obtained following the procedure described in Example 2 but
substituting Compound 19A for Compound 2B and 1-[2-(2,2,2-trifluoroethoxy)-phenyl]-
piperazine for 1-(2-hydroxy-5-chlorophenyl)-piperazine. The crude was taken up with
ethyl acetate and purified by flash chromatography eluting (ethyl acetate:2 N ammonia in
methanol 98:2) to afford the title compound (54%). M.p. 102-104°C.

'H-NMR (200MHz, CDCl,; 8): 7.58-7.72, m, 3H, phenyl CHs, 7.39-7.57, m, 2H, phenyl
CHs; 6.82-7.12, m, 4H, trifluoroethoxyphenyl CHs; 6.40, bs, 1H, NH; 4.36; q, 2H,
CH,CF;; 3.39, dt, 2H, NHCH,; 3.10, q, 2H, CH,CH;; 2.71-3.01, m, 4H, 2 piperazine
CH,s; 2.20-2.59, m, 6H, 2 piperazine CH,s and CONHCH,CH,CH,N; 1.52-1.75, m, 2H,
CH,CH,CH,; 1.38, t, 3H, CH.,.



CHs; 6.68-6.88, m 2H, trifluoroethoxyphenyl H3 and H6; 6.60, dd, 1H,
trifl uovodieetyphenyl H5; 6.35, bs, 1H Nk 4.34, q, 2H, PCHEPRZI014 39, dt,
2H, NHCH ; 3.10, g, 2H, CH CH3; 2.68-3.01, m 4H, 2 piperazine CHZs;
2.15-2.54, m 6H, 2 piperazine CH2s and CONHCH2CHZCH N; 1.49-1.72, m 2H,
CHZCH CHZ; 38 il 3H, CH3; 1.81, dt, 2H, CH2CH CH2. Exanple 21

3-(4-Fl uorom#—g methyl -N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-
pi perazi nyl kz . ST L flﬁgmﬂ?ﬂ I S
prepared acgo%?ﬁg F lﬁﬁte‘ﬂg?tfze u’?gr-descrlfojtggm;IS Eéyggpflag 1, b ptopyD-3
substituti nphéhyhsouazbl&-ﬂ&ai'boxmdpound | B and 3-(4-fluorophenyl)-5-

nmet hyl i soxa 4- car boxylic

5- et hyl - ﬁﬁ% ﬁgﬂe. RO VA é@?ﬂs&%ﬂ%&;t@ prosgfie idesqrinsfl igyExamplp 2 but
it ??L?%Bﬁ%?é“@?@ﬁ%@%‘%ﬁ@%@&ﬁ eIy G 2 bRk E

m 2H, fl uophefytippiberakite for 1-@2-Ey&5xymclﬂ¢1‘opheftﬂyl)qﬁp@m|T1ﬁ"¢ﬁ'ud@w8§ta7<eﬁ?ﬁp m
4H, trifl uoroet hoxyphenyl CHs; 60, bs, 1H NH 4.30- 4.45, m_ 2H,

OCH2CF3; 3. with eqhy 2agetatg-and pmzﬁ%bs ﬂa@h chiomagegraphyi (gthyh aestate - Nsammonig in s

R L
2 S LA M RS

was prepar egHRC C8lgRL4188. Omt heppr %ﬁ&tﬁ&h@@%&@eCIB NakX alfY; € 6160, daut 1H,
substituting Conmpound 8B for Compound 1B and (2-fl uorophenyl )-5-
met hyl i soxah‘tﬂlmmbtb@tyh)hmy_s{hH‘S #35 bs,dﬁi,dﬁHbéd44 o.2H, C@H46F,; 5539, dio8H, NHCH,;

2 T a8 P S T A S 8
P 1o okl URECONCAIC CrL e i, 92t a2l emioBLL 38

(200MHz, CDCHg, 1.8),.dt,2B0CH,CH,CHy 2H, fluorophenyl CHs; 7.15-7. 35 m 2H, -

Example 21
3-(4-Fluorophenyl)-5-methyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl}-isoxazole-4-carboxamide

The title compound was prepared according to the procedure described in ' Example 1, but
substituting Compound 12B for Compound 1B and 3-(4-fluorophenyl)-5-
methylisoxazole-4-carboxylic ac1d for 5-methyl-3-phenylisoxazole-4-carboxylic acid.
Purification by flash chromatography (ethyl acetate:2 N ammonia in methanol 97:3)
yielded the title product (66%). M.p. 132-134°C.

'H-NMR (200MHz, CDC),; 8): 7.60-7.65, m, 2H, fluorophenyl CHs; 7.10-7.25, m, 2H,
fluorophenyl CHs; 6.85-7.05, m, 4H, trifluoroethoxyphenyl CHs; 6.60, bs, 1H, NH; 4.30-
4.45, m, 2H, OCH,CF;; 3.45, q, 2H, NHCH,; 2.85-3.00, m, 4H, 2 piperazine CH,s; 2.65,
s, 3H, CH,; 2.30-2.60, m, 6H, 2 piperazine CH,s and CONHCH,CH,CH,N; 1.60-1.80, m,
2H, CH,CH,CH,.



fl uorophe g CHs; 6.75-6.90, in, 2H, trifluoroet hoxyphenyl

6.60-6. 7TONVOM29LF i f| uor oet hoxyphenyl H530-6. 20, bs, PCmP"a/“Hd:‘ q,
2H, OCH2CF3; 3.40, g, 2H, NHCH ; 2.85-3.00, m 4H 2 p| perazi ne CH2s;
2.70, s, 3H CH3; 2.30-2.60, m 6H 2 piperazine, CHZs and CONHCH2CH2CH N;

1.50-1.75, mM CH2. Exanple 23
3-(2-Fl uor oph =5-mret hyl - N-{3-[4-[2-(2, 2, 2- trlfluoroethoxy) phenyl ] - 1-

pi perazinyl]- Mmhérdmnwm&%%ﬂuomm(ﬂ;2,2—Tmﬂuometlmxy)>mhenyﬂj-lwas
prepared according to the procedure descrl_i.ﬁd i n Exa nple 1, but
subst i tuti ng PiResEinyll-prepy:S-methydisprazole-dnearkoxamifle or opheny! ) - 5-

met hyl i soxazo . : _

St hy - 3. ool P18 ol vl rkpartd according to the progedure desribed in Example 12,

T e by Scacy i Soibsfiuing! ﬁ"?“%@?ﬁ“ﬁfﬁ%’ oD ) ME-aoabild-s-
| e roauc . . - /. ,

m 2H, 1 uor omquyysomﬁ4cmoxyla Bcidnidesmibedt inud e ot U6, 588- 480 but

3740, o, oH  RAe 1919 thy mihod desesves i o Jom e 8621985, 167 363756

2.30-2.60, m GraCiz el

B 3 e e Exanpl Hedfion' b} Hath EfrontRtogtaphy

3- (3- Fuuor ophetyyl)achtate NdahrhohiarinmetBar(a? 92:6) yieliéd thertitletproduct (§3%6NyMp: 110-

pi perazi nyl ] -propyl } =5- net hyl i soxazol e- 4- carboxam de The title conpound

was -prepared &E2°%6kding to the procedure descri bed in Exanple 1, but

bsti i d f d |B
SO e 28h IR o000 SO St S07cR %)%H’l fuosephenyLCHe; 74535 . 2H,

o o Shro BTSSR T84 196 8087 s

phenyl i soxazolrFubrésth®eprikhyl HS;i60, BsiriH,iNH{ 4.20, @2H, GCH,CHf 948] @ PERMNBCH,;
(ethyl acetate:2 N amDnia in met hanol 95: 5) ielded the title r oduct
(93%. Mp. 8285§8.@0, miH#HM pipganing CHE.30, 8)3H,7CH5E-2736:8,60,m, 31K, 2 piperazine

I Ir :J?Ir 88?32%0%@@&%8%11%:@? 8: gPij?%ﬁorBhﬁgy&flm de?hggy[)nheﬁyl, H5;"

6.55, bs, 1H NH 4.37, q, 2H, OCH2CF3; 3.45, g, 2H NHCH ;

Example 23
3-(2-Fluorophenyl)-5-methyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl}-isoxazole-4-carboxamide

- The title compound was prepared according to the procedure described in Example 1, but
substituting Compound 12B for Compound 1B and 3-(2-fluorophenyl)-5-

- methylisoxazole-4-carboxylic acid for S5-methyl-3-phenylisoxazole-4-carboxylic acid.
Purification by flash chromatography (ethyl acetate:2 N ammonia in methanol 96:4)
yielded the title product (61%). M.p. 127-128°C.
'H-NMR (200MHz, CDCl,, 3): 7.45-7.65, m, 2H, fluorophenyl CHs; 7.15-7.35, m, 2H,
fluorophenyl CHs; 6.90-7.10, m, 4H, trifluoroethoxyphenyl CHs; 6.30, bs, 1H, NH; 4.40,
m, 2H, OCH,CF;; 3.40, q, 2H, NHCH,; 2.90-3.10, m, 4H, 2 piperazine CH,s; 2.70, s, 3H,
CH;; 2.30-2.60, m, 6H; 2 piperazine CH,s and CONHCH,CH,CH,N; 1.60-1.80, m, 2H,
CH,CH,CH,.



2.70-2.95, 4H, 2 piperazine CH2s; 2.65, s,. 3H, CHS3; -2 m 6H, 2.
pi per aVROV2¥IB s and. CONHCH2CH2CH N 1.5811.75, m 2H, 4. Exanpl e
25

3-(3-Fl uorophenyl)-5-nethyl -N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-I-

pi perazi nyl |pxx yh}; i soxazol e- 4- carboxanmi de The title corrpound was
prepared accor o the procedure described in. Exanple 1, but

substituti n@-(s-mmynﬂﬁr{ﬁdﬂ-(@dlmﬁﬁdzm -tiriffuoroethoxyrphemyli-dy | ) - 5-

nethyllsoxazole 4- c rbox

5- net hyl - XIH'?B @%ﬂ?ﬁ#ﬂ&?ﬁ“&“‘é&?ﬁ"mﬁﬂ?. fication by * flash

chr onat ogr a t Bedipé descHbe dlinE:Y leqdpihe
title produ??%(t‘%%o poRid Wl Brchalod HN%RMh Nz, CDOl 3 8) 57750,

m 3H, fl uorsuhdtmmng Chinpound!&B Tor30ompourtH B amd Mi!-@uhmpynbnﬂ)ﬁ-rﬂctaﬁh@xmlem
4H, trifl uoroet hoxyphenyl 0 bs H 2CF3;
3.45, ¢, 2H*9FRRY gzmééd@%ged /. Ghemo Sog. d?ﬁggsﬁé‘f’ég& but I%“’P‘Hed §‘%H§Hng

3020 Rl A e A RO S mS

3- (4- Met hox ?ﬂb@ﬂiébiaﬁl%&:ﬁtbbx%c{ Zeid.Prificafior? by ﬂash thronratographyy(ethyh ecotith:21 -

pi per azi nyl [ - propyl }-i soxazol e-4-carboxam de The title conpound was
prepar ed acdamimoniaio méthanol 85:5) yieldeddbe titldhprodinet (8304 p. 86-9BEE.
substituti ng Co ound 12B for Conpound | B and_3-(4-net hox hen -
rechy| | SoxadBRAMER (Bl CBGIS (35 15, Shclioraiomisobe 34930 s, 11,

chr omat ogr g TRFRERS Cle o6 Tan 28 s St flomiatkhit i3, 2)@%5. Sl i
title pr OdU%ﬂ{I&Qeﬁmx%henyl 61§$3@s 1&%@2@%&0@@@@ 3.5, q, 2IRNHCH,;

2H, net hoxyphenyl H2, 6. 85- 6H, trifluoroethoxyphenyl CHs and
met hoxyphen)2I7G-m95J—ﬁi, 4H, 25plp¢razme1CIﬂH;255,3‘5 31, CHiy, 2.302199Ch3; 615, Bl,pe@zmsH

s " dho i Gl o s A SRS 1

1.75, m 2H CHZCH CH2. Exanple 27

Example 25
3-(3-Fluorophenyl)-5-methyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl}-isoxazole-#carboxamide

The title compound was prepared according to the procedure described in Example 1, but
substituting Compound 12B for Compound 1B and 3-(3-fluorophenyl)-5-
methylisoxazole-4-carboxylic acid for 5-methyl-3-phenylisoxazole-4-carboxylic acid.
Purification by flash chromatography (ethyl acetate:2 N ammonia in methanol. 96:4)
yielded the title product (53%). M.p. 129-130°C.

'H-NMR (200MHz, CDCL, 8): 7.35-7.50, m, 3H, fluorophenyl CHs; 7.15-7.30, m, 1H,
fluorophenyl CH; 6.85-7.10, rh, 4H, trifluoroethoxyphenyl CHs; 6.60, bs, 1H, NH; 4.40,
m, 2H, OCH,CF;; 3.45, q, 2H, NHCH,; 2.80-3.00, m, 4H, 2 piperazine CH,s; 2.70, s, 3H,
CH,; 2.30-2.60, m, 6H, 2 piperazine CH,s and CONHCH,CH,CH,N; 1.60-1.80, m, 2H,
CH,CH,CH,.



N-{3-[4- mqs{?g%o 2-(2,2,2-trifluoroethoxy)-phenyl]-1-pi peﬁéf@?gdoiaropyl }-

3-(4- ne nyl ) -5-net hyl i soxazol e- 4- caBpoxam de This conmpound
was prepared according to the procedure described in Exanple 1, but
substituting Conpound 8B for Conpound 1B and 3- (4 rret hoxyphenyl ) - 5-

met hyl i soxazolggmgsfiapgoxyl i-c.acid for

5- net hyl - phé‘ﬁVI‘I‘%SSZ’&zoI e-4-carboxylic acid. Pur| f I cation by flash

chr omat og r ap hﬁ-(@dﬂleyliowphenyb-sanhtm%{ﬁ-&"[%(%ﬂ#mﬂﬂorwhﬁyy)-l}ﬁ@yﬂeh t he

title product (78%. 6- 109C 2Q0VHz, CDCI 3, 8): 7.55,-dd,

2H, et hoxyph'mrwymﬁmwgbéumle NNE&‘FM €phenyl H3, H5. 6.55-6.90, m
3H, trlfluoro cedured d

3.85, s, %&ﬁ%%%ﬁ@m@%p@ﬂ%ﬁla&gr% t(J[\‘!£l9il(e)p’i1°m émees%%& perazi ée 1, but

CH2s; 2. 65 S,squtitutﬁkgS Cﬁnﬁﬁuﬁd 5012Bn féiH, Campnmzd aleneaﬁ-l2§-(dﬂdethoxyphenyl)-5—
CONHCH2CH2CH N, 1.55-1.70, m_ 2H, CH2CH CH
N-{3-[4- [ 4-Fl MIEBDK@OEE -4-carbomylie rasid Kéx@]fefphé'ﬁﬂ ]19§3=p5§§;&-%%5M0} Smsipls3-

B EPb0r 1014 PheR Yol cat SRS . PRLAH Y Ay hrSiiadatiall (elfyl acetare:2

(Conpound 28A 0 °

5- net hyl - 3- phg\%y - 4= soxaztﬂ?récagp#giqgﬁigtggfl eProqgrgt%O/ng% 1r%0d1r305u(s:
tetrahydr of ur ag_ MR (26bMHz, Z:&fcyrsjev 5@%@2}9&9&%@ heny M3, 1@6 682734 m, 6H,
solution of n-butyl I|th| umin n-hexane was added and the sol uti on was

stirred at - 78&fludroethdxyphenyl CHst andivenettoxyphedgl M3, ¢15; 3%y, 16, MNHDd.30ag, 2H,

Atar itve}ﬁ?&q@ﬁ@? 393, Bl 1A a2 RS SRS ittt S tperpigie Crs
acidi fied W'”ﬁér%' g’org,a‘%rjd‘ 361 & %Wz?i&gﬁﬁh@%%taﬂdeéﬁﬂhcgfﬁgb N(ffS’S

200 nml). The ¢0o nic ay’eré Wer ed wih wafer e odi um
sul phat e) and 1175 ng OH @HCHVOH,. evaporated to dryness. The solid residue
was washed with petroleumether to give 1.82 g (84% of the title conmpound
as an anor phous solid. "H NWR (200MHz, CDC13, 8): 9.20-11.80, br, 1H COOH;
7.10-7.90, mEl nilQB nyl CHs; 3.45, t, 2H, CH CH2Ph; 3.10, t, 2H, CH2CH
Ph. b) LL
N-{3-14-[4-Fl m&{ﬁ&m&’on%-ﬁz,ﬁhuﬂmﬁirb&hxiy)pﬁmwh]Lt-bnﬂrﬁ»ﬂhﬁqimi:&n@:gpyI | -
3- pheny- 5-(2-phenylethyl)-isoxazol e-4-carboxam d
methoxyphenyl)-s-methyhsoxazole-4-carboxam1de

This title compound was prepared according to the procedure described in Example 1, but
substituting Compound 8B for Compound 1B and 3-(4-methoxyphenyl)-5-
methylisoxazole-4-carboxylic acid for 5-methyl-3-phenylisoxazole-4-carboxylic acid.
Purification by flash chromatography (ethyl acetate:2 N ammonia in methanol 95:5)
yielded the title product (78%). M.p. 106-109°C.
- TH-NMR (200MHz, CDCI,, 8): 7.55, dd, 2H, methoxyphenyl H2, H6;

7.00, dd, 2H, methoxyphenyl H3, HS; 6.55-6.90, m, 3H, trifluoroethoxyphenyl CHs; 6.35,
t, 1H, NH; 4.35, q, 2H, OCH,CF;; 3.85, s, 3H, OCH;; 3.40, q, 2H, NHCH,; 2.75-2.90, m,
4H, 2 piperazine CH,s; 2.65, s, 3H, CH,; 2.30-2.50, m, 6H, 2 piperazine CH,s and
CONHCH,CH,CH,N; 1.55-1.70, m, 2H, CH,CH,CH,

Example 28 _
. N-{3-[4-{4-Fluoro-2-(2,2,2-trifluoroethoxy)-phenyl}-1-piperazinyl]-propyl}-3-phenyl-
5-(2-phenylethyl)-isoxazole-4-carboxamide



The tigﬁ»ﬁ%ﬁfsound was prepared according to the proced% escrr bed in
Exanpl substituting Conmpound 8B3for Conpound | und 28A
for 5-nethyl-3- phenylisoxazol e-4-carboxylic acid. Purification by flash
chromat ogr aphy (et hyl acet ate: nethanol 99:1) yielded the title pr oduct
(3299 as agysl QMdte .@%1,

3- phenyl Hza)’%]E_*dh_E_] 1520 = ligdci Zcﬁp g‘%ﬁﬁ”? 12 7.48,
m 5H, phefpl etsb;utloﬁl—bf 16 ZleiBS&ﬁbthyh-S-ﬁhtny]-ﬂhsm«amqﬂbmbdxyﬂiﬁ avidl iS50 enl66F
dd, 1H, fluorophenyl 6.00, bt, 1H NH, 4.38, g, 2H, CH2CF3; 3.22-3.41,
m  4H, CONRMRY mﬁmm at 378%C undexzﬂ*ﬂz TrRspherty; 5.92mbHi2a smst

o A 5 B e e SR S50 s i o
o eyl - o7 3 BRs CaREsfds (s ik 8F B il SAY » %cre%%‘?f@ e sobiidR ' 1
3- Phenyl - SsfigedBeroy hpfeﬂfltﬁé}a)rm‘e o 2 h0e: AfeRbRaNishi fesid, dné € g:gufési;%&)ege 0

01129015 -34- PCT/ EPOO/ 10144 The title conpound was prepare cri
f or Conpouinto 28iter(300 ml) samdlﬁ&d wgh ZN WQgIﬂmm;dld land extdactédowith etiny lcetate

acet at o pelt 3 QU nERS SOOI ke 575 Y bR R e e (sndpounc
S pheny! Pl i %%W&?%E%éﬁd%?&‘}m The poligresk eﬂéﬁ%ﬁ#‘?‘%g‘

m 5H, CH2pHrdleiRlether & gide 1182 g20ﬂ4°/@ldfmmd2dah1poanaﬁs ari améiphotd B5Hd2 CH Ph;
2.15, tt , 2H CH2CH CH2Ph. b)

N-{3-{4-f 4‘H+NMR)(22101\&12, CDGl;, B)uB 26 BOx Yy, - IFh COOH; 7- 1)-p.80 ami, AQH; phenyy| } - 3
- phenyl -. 5. p )| oxam de The title conpound was
pr epar ed agi'é &RE@‘ ﬁé {:gé%‘rpd’eégl %’géﬁggﬁlr n Exanple 1, but
substituting Corrpound 8B for Conmpound | B and Conpound 29A for 5- net hyl -
phenyl i soxazol e- 4- carboxylic acid. Purifi cat i on by fI ash chrorrat ography

(et hyl acb)eN 2 Yo% dnyli ')

yel | ow i l y 760775 m 2H, 1soxazole p
H2 and H65 % 3-phenyl H3, H4 and H5; 7.12-7.40,

m SH, CHZ%% E&npgugdlwas prepared accordmg to the procedure described in Example 1, but
substituting Compound 8B for Compound 1B and Compound 28A for 5-methyl-3- . -

phenylisoxazole-4-carboxylic acid. Purification by flash chromatography (ethyl
acetate:methanol 99:1) yielded the title product (32%) as a yellow oil.

'H-NMR (200MHz, CDCl,, §): 7.58-7.71, m, 2H, 3-phenyl H2 and H6; 7.48-7.57, m,
3H, 3-phenyl H3, H4 and HS; 7.12—7.48,' m, 5H, pheﬁylethyl CHs; 6.71-6.88, m, 2H,
fluorophenyl H3 and H6; 6.60, dd, 1H, fluorophenyl HS5; 6.00, bt, 1H, NH; 4.38, q, 2H,
CH,CF;; 3.22-3.41, m, 4H, CONHCH,CH,CH,N and CH,CH,Ph; 3.08, t, 2H, CH,CH,Ph; -
2.68-2.91, m, 4H, 2 piperazine CH,s; 2.35-2.51, m, 4H, 2 piperazine CH,s; 2.25, t, 2H,
CONHCH,CH,CH,N; 1.55, tt, 2H, CONHCH,CH,CH,N

Example 29
N-{3-[4-[4-Fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl]-propyl}-3-
phenyl-5-(3-phenylpropyl)-isoxazole-4-carboxamide

a) 3-Phenyl-5-(3-phenylpropyl)-isoxazole-4-carboxylic acid (Compound 29A)




6.88, m 2H, fluorophenyl H3 and H6; 6.62, dd, 1H, fluorophenyl H5; 6. 40,
bt, 1 H W@OV2BIBg g 2H CH2CF3; 3.48, dt.g42H CONHCH CHEETAROVEMS
2H, CHCH2CH2Ph; 2.76-2.91, m 4H, 2 pi perazine CHZs; 2.75, t, 2H,
CH2CH2CHPh; 2. 35 2.51, m 4H, 2 piperazine CH2s; 2. 25 t, 2H, CONHCH2CH2CH

EI—{CZ*} [12 [Elt Fl uor o@g%%phenﬁ§%ﬁéép%e§%% W@W&sgﬁﬁp u%§§1%tmg 2

* phenyl i soxazolphedyletybobsdthide Toe bérzyE BromigendIies @uepainas ?@hﬁe&m by tffdh
procedure descri bed In Exanple 2c but substituting Conpound 2A with

1- (4-f | uor o- 2-chrarhategrapby\(ethypiapetatenetrolens eﬁssam) acid nld110elat tongffard g0 dtle
for 40 mn. The crud{i mpurlfled by flash chronmat ography (ethyl
acet at e: 2N nmetREREEAL ( nia 96:4) to afford the title compound (79%

7 80770, 1 n, AR (G8OEE, CBEL B 55%@1 RO TS r%éf?ﬁfeh?ﬂyl

6.55-6. 70 and H3, mﬁmﬁﬂs 2m5 'B’rs ﬂirezm |an&|3i6 l7l510-‘H§5 rﬁ 88, Cng@H,GH Ph;
NH, 3.90, s, 3H, OCH3; CH2CH2; 2. 75- 2.

pi perazi ne CH3s30,2, 218, C&CHJQHthBZ 7it4@H2CHWHfﬁT_ﬁh 225pﬂtpﬁi,aﬁﬁiﬁ;lzﬁﬂfz?h
2.30, t, 2H, CONHCH2CH2CH ; 1.55-1.70, m . 2H, CH2CH, CH2 Exanpl e 31

N- { 3- [4-(4-Fl uor o- 2- net hyl phenyl) 1- pi per azi nyI] propyl) 5- net hyI

phenyl i soxazoly b5 AN 3L A0 " 1)
(Conpound 3l A) “The 0
descri bed for SQGnndmnyﬂnrﬁ@misoxﬂom#carbﬁx#mtdest art| ng from
4-fluoro-2-nethyl aniline instead of conpound 5B and usi ng a m Xt ure

of 1, 2-di chl oribBdiiessompavnd Wasdrenssrd ascordmg tothe pracodie emnhefhné mnl%l)» but
flash chronmat t@?% , ' ol 1
af f or ded the 9?{5 c%()rrpouélgﬁi? Zfopl &E}Iﬁu Hnﬁt hgr%}e\/\#&% thO g%f‘df\ll\;& ]502’6‘6%@' 3-
- CDC13f 6): gﬁeﬂyl&ﬁxazﬂeﬁldarmh?ﬁw | a@ﬂls P&'lﬁ&tﬁnl'\’_b NflashH, clﬁomﬁto%ﬁ?' N@thyl
CHz2s; 2.85-2. in, 5H 2 piperazine CH2s and NH; 2 30, s,
acetate: petroleum er 99:1) yielded the title product (42%) as a yellow oil.
'H-NMR (200MHz, CDCl,, 8): 7.60-7.75, m, 2H, isoxazole 3-phenyl H2 and H6; 7.48-
7.57, m, 3H, isoxazole 3-phenyl H3, H4 and HS; 7.12-7.40, m, 5H, CH,CH,CH,Ph; 6.71-
6.88, m, 2H, fluorophenyl H3 and H6; 6.62, dd, 1H, fluorophenyl H5; 6.40, bt, 1H, NH;
4.38, q, 2H, CH,CF;; 3.48, dt, 2H, CONHCH,CH,CH,N; 3.12, t, 2H, CH,CH,CH,Ph;
2.76-2.91, m, 4H, 2 piperazine CH,s; 2.75, t, 2H, CH,CH,CH,Ph; 2.35-2.51, m, 4H, 2
piperazine CH,s; 2.25, t, 2H, CONHCH,CH,CH.N; 2.14, tt, 2H, CH,CH,CH,Ph; 1.55, tt,
2H, CONHCH,CH,CH,N.

- Example 30
 N-{3-[4-[4-Fluoro-2-methoxyphenyl]-1-piperazinyl]-propyl}-5-methyl-3-
phenylisoxazole-4-carboxamide
The title compound as prepared following the procedure described in Example 2c but
substituting Compound 2A with 1-(4-fluoro-2-methoxyphenyl)-piperazine (US 5358948)
- and heating at 190°C for 40 min. The crude was purified by flash chromatography (ethyl
acetate:2N methanolic ammonia 96:4) to afford the title compound (79%). M.p. 162-

163°C.



b) N-{3- 4- Fl uor o- 2- met hyl phenyl ) -'1- pi perazinyl | -pro

phenyl V¥ 2!1%!9% 4-carboxam de A stirred msxture of O. 388”&;}’5?”@%0und 31A,-
0.50 m of N, N-diisopropyl-ethylamne, 0.545 g of Conpound 2B and 3nl of
NN- di net hyl f or mam de was heated at 120C for 5 hours. The sol ution was

diluted withs e d KXt h 04

t he organi cﬁ'ﬁ% @éﬁ@ghgﬁlﬁ’ ﬁ L“?)C ?’3”23?1 q%h‘é&g” e”ﬁ?’azﬁ‘%a? g%)s(

sul phat e) aﬂdmw/HBOHatHs 535,70 26 6/70-6/85; 21, 3H) enetiaaiyphienyddI3, HS, iHS; eﬁcBSby
flash chromatograp hywéc | orof orm 2 N net hanolic amonia 100: 1) affording

0.373 g (43bsy%H, NH; BI98, si 3He O 3:Vd G TR CONBCH.SBLCH,; 37/ 9r2-903 an,14H.c2

311 pheny| PIRG2R, CRes; 29077 arl Crtn2 A2 55) wh MR ipbreil CRRI2I0, & 24

CONH, 3. 30- 75, 7H, pi in
| soxazol e cé@iﬁ“ﬁc%m%a% %H% ?ggz%-l% 3%31@@16% EP0.0/m10144 !Olnl,oega,m ne e,

CONHGH2H2CH , phenyl CH3, 2 piperazine CH2s; 1.50-1.72; in, 2H - CONHCH2CH
CH2. Exanple 32
N-{ 3- [ 4- (4-Example 3l et hyI 'phenyl) 1- pi per azi nyl | - propyl } - 5- net hyl - 3-

phenyl i soxa {)3 PlziviT- N pi perazi ne

( Conmpound 32ZA e‘f@ﬁ"?ﬁe conp ﬁ’)“éﬁ%gﬁ Ig ar I l{}ng@t#? me!tohod

descri bed fﬁn @mpmaﬁ.&&ﬁhﬁxanﬁdanpl e 31 but starting from ,

4-chl or o- 2- n'ethylanlllnelnstead of 4f|uor02 n'ethylanlllne Purification

by flash cha)ié peund HA)net hanol 100: 3 to

o gt a5 R e il e o b, 455
I?)a éljB 2lpg gﬁﬁg& '5%t%% 30&54 ﬁu%zﬁeﬂ@ﬁmanﬂmwaf Osmpdidd; S arBusifig
N-{3-f4-(4- mbqr@n&nmfnw-mbmwb)emwapdmmuat b8 55eds) sofvemb tRuyification by

phenyl i sozazol e- 4- car boxam de The t| tl e conpound was prepar th
met hod descﬂasbed:rcrmatmp!méc ofosm2 memmﬁﬁaola@& ﬁ’ga{)aﬁ" M%ung

31A. The r eﬁhéj ggmg\(@usndq%%s 5§ 9 llngt grb@rﬁ rgohd

'H-NMR (200MHz, CDCL, 8): 6.87-7.05, m, 3H, phenyl CHs; 3.00-3.15, m, 4H, 2
piperazine CH,s; 2.85-2.95, m, 5H, 2 piperazine CH,s and' NH; 2.30, s, 3H, CH,.

b) N-{3- [4-(4-Fluoro-2-methylphenyl)- -piperazinyl]}-propyl}-5-methyl-3-

phenyhsoxazole-4-carboxam1de
A stirred mixture of 0.380 g of Compound 314, 0.50 ml of N,N-diisopropyl-ethylamine,

0.545 g of Compound 2B and 3ml of N,N-dimethylformamide was heated at 120°C for 5
hours. The solution was diluted with' water (60 ml) and extracted with dichloromethane
(3x30 ml); the organic layer was washed with water (3x20 ml), dried (anhydrous sodium
sulphate) and evaporated to drymess in vacuo. The residue was purified by flash
chromatography (chloroform:2 N methanolic ammonia 100:1) affording 0.373 g (43.7%)

of the title compound as an ivory solid. M.p. 139-141°C.

IH-NMR (200MHz, CDCl,, 8): 7.58-7.73, m, 2H, phenyl H2, H6; 7.42-7.58, m, 3H,
phenyl H3, H4, HS; 6.77-6.97, m, 3H, fluoropheny!l CHs; 6.35, bs, 1H, CONH; 3.30-3.50,
m, 2H, CONHCEJCHICHz; 2.58-2.75, m, 7H, piperazine CH,s, isoxazole CH,; 2.18-2.50,



chromat o hl orof orm 2 N net hanolic anmonia 100: 1) a ' e
title %gﬂ#&h&?% as an ivory solid. M-p6- 147-150C. Jﬁ?@?‘%’&m
CDC131,8): 7.58-7.75, in, 2H, phenyl H2, H6; 7.40-7.58, m 3H, phenyl H3,
H4, H5; 7-.07-7.20, in, 2H, chl orophenyl H3 and H5; 6.85, d, 1H,
chl or ophenyl 9fi, 3@0NHCH}¢H(§E\| hehyBOCH,,5Q, piferazit CENICH5GHERm, 2H,
2.62-2. 80, |#§ 7H, 2 erazi ne Cll::g yI sox?izol gl%r—B 2.18-2.52, in, 9H,
CONHCH2 CH2CH CQﬂﬁHﬁ‘.ﬁzC 2 2 pi pera2| ne CH2s; 1.52-1.75, in, 2H, CONHCH2CH
CH2. Exanple 33
N-(3-[4-[4-Fl uoro-2-(1-net hyl et hoxy) - phenyl | - 1- pi perazi nyl | - propyl ) - 5- net hy
| -3- phenyli s%v%ﬂ%%-car boxam de WO 01/29015 -37- PCT/EP00110144 The
title conpoun pared follow ng the procedure described in Exanple 2c
but substit uN-{Bg[Wm-ﬂmethylphenyl)-l-plperazmyl}-propyl}-5-methyl-3-
1-[4-fluoro-2-(I-nethyl et hoxy enyl ] - pi perazine (US 5569659) and
heating. at 1Pbenylisoxazolerear ’E!‘%de was purified by flash’
chr omat ogr aph ' : hapol 5:5) to afford the
] H{CodBREs2A3" 1) MR (200n.

title conmpount

CDA 315): 7. 6@h€u¥1@ cofﬁ o&h&ivnb??eﬂ ddeolleﬁl fﬁeMocE&escﬁbecBﬂ;rC Hmof
H4, H5; 6.70-6.80 and 55 6.6 2m 314, |sopropox phenyl

6.35, br, 1H, ENanhe 5%, befptstarting drem 344blorer2-methy @n&t@idz ob. 47-§Lu2rceB-
m 4H, 2 pi per |ne CH2 70, 35-.2. 50 H pi perazi ne
CHps: 2.30, tm Hg%éﬁé@! ?’Vla%‘ﬁ‘ Cﬁ‘%’f‘%ﬁ?ﬂ%‘ﬁ (chis %’1 nopja mn

6H (OHB) 2 Exampl8oBloRs te160: SPiftsHe el cBirpbul(739h0R %M} adr ener gi ¢

receptors and 5-HIT'A serotoni‘nergic receptors by radi |gand bi ndi ng assay

Det er ni nat i on*HINMIK (ZUOMHEZY CDCI 8¢ 750507.30,a8, oH, phenyt IH3)ad5;26.95,04, T Gsheh

was performed in menbranes fromecells transf ect-ed by el ectroporatlon W t
DNA expr essi n§i6; 2195-38ham, 4He 3cpiperazine K Hhs;- 283-3185¢ aptddt, 2 pipesazine CHgni2i28, s,

orevi ousl y 08B Pkeh 7R HaNE G ol . Phar macol . Gomm 6, 7986 (1995)

and references). The cell nenbranes were |ncubat ed in 50 nMTris, pH 7.4,
vmthOZnM[3H]pra205|n in a final
b) N-{3- [4-(4-Chloro-2-methylphenyl)- -piperazinyl]-propyl}-5-methyl-3-

phenylisozazole-4-carboxamide

The title compound was prepared following the method described in Example 31, but
using Compound 32A instead of Compound 31A. The residue was purified by flash
| chromatography (chloroform 2 N methanohc ammonia 100:1) affordmg the title
compound (47%) as an ivory solid. M.p. 147-150°C.

'H-NMR (200MHz, CDCl,, 3): 7.58-7.75, m, 2H, phenyl H2, H6; 7.40-7.58, m, 3H,
phenyl H3, H4, HS; 7.07-7.20, m, 2H, chlorophenyl H3 and HS5; 6.85, d, 1H,
chlorophenyl H6; 6.32, bs, |H, CONH; 3.30-3..50,. m, 2H, CONHCH,CH,CH,; 2.62-2.80,
m, 7H, 2 piperazine CH,s, isoxazole CH,; 2.18-2.52, m, 9H, CONHCH,CH,CH,, phenyl
CH,, 2 piperazine CH,s; 1.52-1.75, m, 2H, CONHCH,CH,CH,.

Example 33 - .
N-{3-[4-[4-Fluoro-2-(1-methylethoxy)-phenyl]-1-piperazinyl}-propyl}-5-methyl-3-

phenylisoxazole-4-carboxamide



volume of 1.02 m for 30 mnutes at 25C, in the absence ce of
conpet IFQOHPM%E (1 PM 10 9M). Non-specific bindi ng was %{@ﬁﬁﬁgﬂ in the
presence of 10 M phentol am ne. |ncubation was stopped by addition of
ice-cold Tris buffer and rapid filtration through 0.2% pol yet hyl enei m ne

pretreated n@%@ﬁ@gﬁ%@@g&gu@ﬁaﬂémﬁé proceiile a’HchrPAear]ﬁ 1€ ge' ibe

for the hu nergrc rece r transtecCted in a

human cel | substRutidge Compohad QiAnwith B[4-ﬂhorp-ﬂ-(l-ﬁetﬁyleﬂ€dxymph%4] ﬁi@ﬁthﬁmﬂ(&& .
(1989)). HelLa cells were grown as nonol aéers i n Dul becco's nodified Ea
medi um (DI\ﬂSW659§uppdehmﬂngdawlt9ﬂ°G_0ﬁ%rf6 tmin.cdhe emdenwasndpugidiedaby ciflas gr(loo

| m 5% 3/C. T | ) d f b f 1
3356 cont | usERmHERPOL| (ichepapeana i weRetiyE it BRI Hibrd B ek,
EDTA- 5- nM %HE%P‘H .,/[7110 ml@&&,}eoﬁg nﬁp;epoén@re centrifuged at 40000 x g X

20 m nutes ranes re WO 1/29015 - 38-- PCT/ EPO0/ 10144

r esuspended g NMRSEBOMIES CDELYD): 760010] hULHE phegh E, 16 T45-9.55, mh) 3Hd
EDTA 5 nM (pH 7.4) and i medi ately frozen and stored at -7OC until use. On

the day of pheppr HipHH, H3e. B6.80 modih.5mé55name 3Eb dsenseprxaphenyl 413 J15.eH6;

2N E?i%@%ﬁsé%'i bl TR LU BEH e 37T syl

vol une of pigsiagfne%g@ 9IS, i1, CROC 8hidsdl o, 4 1 Bigkild CRAT 2,307 1! 11,

absence or ence of’teéest nb 5. Non- specifi¢ binding was determ ned
in the pres@(DNHGI{zC}gCM_,ﬁ}.EB' .1.7IOnm,|ﬂHt, CthMHgtlcﬂipddGH,dﬁ}audl tion of _
ice-cold Tris buffer and rapid filtration through 0.2% pol yet hyl enei m ne
pretreated Schl eicher & Schuell G52 filters. Inhibition of specific

bi ndi ng of ﬁkhe rggtol i gands by the test drugs was analysed-to estimte the

| G50 val ue the non-linear curve-fitting programAllIfit (De Lean A
et al., E*l?%ho' f Zifinit; 9?6r51&8néd19&8)adrei d RRep@riCand@s 5-HT,,
converted to an attini toy conslt ant (Ki) the equg%lon of " Cheng Y. C. et

al ., Bi ochagrotohirergic deceplars h?(ﬁﬂnﬂimﬂd(biﬂﬁﬁgasﬂata were expressed as nean
of Ki. RESULTS The conpounds of the invention exhibjte cij t he, desired
pot ency andefeimipetion tof affinity fordeloned aybtypes of sthenglpred rmadsenocepton s i

performed in membranes from cells transfected by electroporation with DNA expressing
the genes encoding each o,-adrenoceptor subtype. |

Cloning and stable e_pression of the a,-adrenoceptor gene were performed as previously
described (Testa R. et al., Pharmacol. Comm. 6, 79-86 (1995) and references). The cell
membranes were incubated in 50 nM Tris, pH 7.4, with 0.2 nM [Hlprazosin, in a final
volume of 1.02 ml for 30 minutes at 25°C, in the absence or presence of competing drugs
(1 pM-10 puM). Non-specific binding was determined in the presence of 10 uM
phentolamine. Incubation was stopped by addition of ice-cold Tris buffer and rapid -
filtration through 0.2%-polyethyleneimine pretreated Schléicher & Schuell GF52 filters.
Genomic clone G-21 coding for the human 5-HT,, -serotoninergic receptor was stably
transfected in a human cell line (HeLa) (Fargin A. et al., J. Biol. Chem. 284, 14848-14852
(1989)). HeLa cells were grown as monolayers in Dulbecco’s modified Eagle’s medium
.(DMEM), supplemented with 10% foetal calf seram and gentamicin (100 pg/ml), 5% CO,
at 37°C. The cells were detached from the 'growth ﬂask at 95% confluence _by a cell
scraper and were lysed in ice-cold Tris-5-mM and EDTA-5-mM buffer (pH 7.4). The

homogenates were éentxiﬁlged at 40000 x g x 20 minutes and the membranes were



Affinity | of the different conpounds tested for repefm'
al -adren‘ggz)e%?)‘tz%@y’subtypes and S-HTI A recept8- Exanpl e Recep o?@ﬁglﬁg alb

ald 5-HT1IA 1 0.77 23.64 2.72 435.66 2 1.16 9.97 25.16 49.46 3 0.066
36.21 1.45 11.72 4 16.99 569.79 128.43 > 1000 5 0.05 11.52 0.33 191.74 6
0.35 69.50 1§est8 d 9P a shiall Whind of fte D1 PBuff@01ifthing THs SImRBaktBEPTASY mM
201.9 9 0.4 24.1 6.15 341.9 10 2.28 24.23 38.58 169.55 11 0.12 31.15
4.66 242.11 (@H M)adimnesiigtelydrazgn 9ad siomgsoatnd 07C oniause. 87 1. 51 4. 53 .
Prazosin 0.54 0,42, 0.23 > 10000, WO 01/ 29015 -39- PCT/ ERO 110é4 Ex$ﬁgle 35
T vitro ovalQRHesRY St SKRSTERPT U C5 eSRATRRe YoiF FurPendP it Bt o o0 gane 5

functional a,s ir S 4)C 2 &CHY | f ; i _
nor adr enal i n&mﬁg%%@(’jzbont r%%l(l:lg’nlsd g@ ?ﬁ%%lingé)ai or% aq%reg'?‘?"eg?}eugev%lé‘ghﬁs
chi or oet hyl cl360i(1988)).(Fhemembegmes were inreabated inua findl wslome dif rigmi fort I0emimitésoat
of Testa R et al., J Pharnacol PF T,hetg. é.%\%n 1284-1293, (1997). Adult
mal e New Zeal38R€ withy iz aMEHIS-OHDBATT g thy absencs en presenics i dsstimelecutes Non-
aorta was re LR Kre ' [

adneri ng 1 sSREie oG thab Beldiinea H HRubldnc Ut M ST, RG] s Siompil
about 4-5 nMmpywdéetiorRBfl ice sadd MR huiffer 28d thpidr filaatide thro o.a%pag:eiﬂymimme
bi carbonate buffer of the follow ng conposition (mV: Cl 112.0, KC
5.0, CaCl2 2.petreatedrBshleicler &/Gemelll E’é2ﬁﬁaﬂcc13 12.0 and gl ucose 11.1, and

equi librat ed Igfﬁbgclyonco stf)Qci g Oigc%hg 50{0 %92 radioligands by the test drugs was analysed to

g

estimate the IC,, value by using the non-linear curve-fitting program Allfit (De Lean A. et
al., Am. J. Physiol. 235, E97-E102 (1978)).

The IC,, value was converted to an affinity constant (Ki) by the equatidn of Cheng Y. C.
et al., Biochem. Pharmacol. 22, 3099-3108 (1973). Data were expressed as mean of Ki.
RESULTS

The compounds of the invention exhibited the desired potency and selectivity at
adrenoceptors, as shown in Table 1.

. TABLE1 -
Affinity (Ki, nM) of the different compounds tested for recombinant
ay-adrenoceptor subtypes and 5-HT 4 receptor.

Example Receptors
| ot 1 Oy Cha 5-HT,,
1 0.77 23.64 272 435.66
2 1.16 | 9.97 25.16 49.46
3 0.066 | 36.21 1.45 11.72
4 16.99 569.79 128.43 > 1000
5 0.05 11.52 0.33 191.74
6 0.35 69.50 18.89 316.90
7 0.918 7.49 38.93 1000.00
8 0.11 28.08 25.81 2019
9 0.4 24.1 6.15 341.9
10 2.28 24.23 38.58 169.55
11 0.12 31.15 4.66 242.11
12 0.16 21.38 2.19 29.98
Compound A 0.65 3.87 1.51 4.53
Prazosin 0.54 0.42 0.23 > 10000




Desnethylim pramne (0.1 M and corticosterone (1 M to block neuronal and .
ext r ano¥@ONa01Bpt ake of NA, (f)-propranol 41 M to bl oc kPET/ERG0EY e pt or S
and yohinmbine (0.1 M to block a2 adrenoCeptors were added to the buffer.
The tissues were subject to a passive |oad of 2 g and the devel oped

tensi on was neasured using isonmetric transducers (Basile 7003). The
preparations were allowed to equilibrate for 60 m nutes and then pri ned
every 30 mpydhfidedsth 10 .tMNA for three times. The aortic rings were

t hen i ncuba Wi the alkylating agent chloroethylclonidine (5 x 10'5M
for. 30 m nuhefraedhlidtion sbfunetionsbuntagonish Yort dyf adrénodeptots N 0. 5 hours)
before constructing the NA-concentration/response curve. After washout of
NA and r e- edielfinotimnalon,-aftagonisticiastivigy ¢£ithertest compounds ragginstondradrenaliie@dApas
added and, after 30 mnutes, a second cunul ative-NA-concentration/response

curve const infnced comtzactions of galhit eorts prettaated tvith chlaroethylaleniding (eq. receptor)

tic ri f di.f f er ent bi t 5 i i the, ratig, b
he. concent 2o <SRuaEy iR IR mstiod i Fose e phech Brermdft B, Pty 285°"
response in1bpa1PoSE@9H. aAdult "mhlee NEWS SaRndf rdbbBis (Weke S4tkiited BY ) ceMpicAl

cal cul ated at each concentration -of the conpounds. The |ogarithm’f these
dose rati o dislocatien.iThet aorth wamirenwived; plecddoigdKiebsrblenselaitibufferrandudiskected free

concentrations (Schi]Jd plot) to eval e the affipnty constant Kb. WO

01/ 29015 - 48F aﬁ*@f‘ﬂ&ﬁéﬁi“ibﬂ& WiTE RTPAT %eﬁim €F 30713y bRk 4-p Rm

t est compou L4 , t aal 3!

the. formul a i) S aplidsi it 2 1, RAT LR corfiinife RSO BRATGN Bkl IR0
concent r at i dsllowihgcbmposititee (ravpdiadli4 12.6sKEH 500 Cacl, 2H,KIHF D] h0f MSQ@, Ithe -

al L adrenoceptor subtype. ~The data are expressed 'aseé)Kb, I n ])'abl e 2. TABLE
2 Functi onaNaiGOn 120" a1d glweosedi de apd payiltbmted g 37HC awith K% (& &3 K0,

subtype EXﬁEB}n%mE}ﬁRﬁE’mﬁm@ (O.i’ 'ﬁl\/ﬁgand corticosterone (1 puM) to block neuronal and
extraneuronal uptake of NA, (+)-propranol (1 pM) to block B adrenoceptors and

yohimbine (0.1 pM) to block o, adrenoceptors were added to the buffer. The tissues were
subject to a passive load of 2 g and the developed tension was measured using isometric
transducers (Basile 7003). |

The preparations were allowed to equilibrate for 60 minutes and then primed every 30

- minutes with 10 uM NA for three times. The aortic rings were then incubated with the
alkylating agent chloroethylclonidine (5 x 10°M) for 30 minutes and then washed
extensively three times (in 0.5 hours) before constructing the NA-concentration/response
curve. After washout of NA and re-equilibration of the tissue (45 min), the drug to be
tested was added and, after 30 minutes, a second cumulative-NA-concentration/response
curve constructed. Each antagonist concentration was tested using 2-3 aortic.rings from
different rabbits.

- Dose ratios (i.é., the ratio between the concentrations of noradrenaline required to produce
half-maximal response in the presence and in the absence of the test antagonist) were
calculated at each concentration of the compounds. The logarithm of these dose ratio -1
was plotted againsi .the logarithm of the compound coricentrations (Schild plot) to
evaluate the affinity constant Kb.



Conmpound 1390 razosin 7.68 Exanple 36 Effects on urethpgi digetions
(i nduced by noradrenaline injection and ' h#fegastric-nerve stl mul ation) and
on bl ood pressure in dogs after i.v. administration The experinents were
perfornmed according to the nmethod of Imagawa J. et al., J. Pharnmacol.

Met hods 22 10Rhénl énllyl@R9r tvid &dihc&ﬂb@ﬁoiﬁtdfahe tesdcémp@ﬁnd@ Riere ailibed, klﬁa'\&pparem

adult nmal e beagl e dogs, weighing 8-10 were anaest heti sed with

pent obar bi t alKt ¥elne was selculaied ysing the mub K & JBHPOSE)RATHDIbawhete &nis the
spontaneousl %%nt {ated with roomair. In order to nonitor systenic bl ood
pressure (BP), Wé’ (PE) catheter was introduced into the aortic
arch through_g_]gljgml_;pgt fenoral artery. A collateral of the left fenoral
vein was cannulrated for infusion of anaesthetic, and the right fenoral vein
was - cannul atit@ coaipoands tested shdwedgerd dffiritg ﬁﬂ‘lﬂﬁwdﬂﬁ&drdﬁﬁéeptéﬁsm@ﬁyr peeri al
(i.a.) injection of noradrenaline (Tab{et a PE catheter was introduced into
the | ower porlhesiatagire expresssd 85PKAIin a via the right external iliac
artery. Through such procedure, NA was selectively distributed to the

| ower urinary tract. A paranedi an verti Mapubi Cc incision extending
fromthe base of the pelvis to the md- regi on was made and the

bl adder and the prostate were exposed. The bl adder was manual |y enpti ed
with a syringe. TRgncfionbllaffRihlof the 16366t doMPobAdslfBA thehy f drerockpioP SublpeVas
freed fromsurrounding tissue and cut 1 cmdistal fromthe i nferior

mesenteri c ganglion. The diptdal 0 je TTe T Uttt eft—branch of the
#i'n e .
nerve was placed on a bi polaf “E“ gu-m—eJ—elc*rode‘ ostatHc urethral

pressure: was nonitored w tfh_a M qu‘l-tiln dat het er8- F) intfroduced into the
bl adder via the external urlethral rfeatus, and witHdf%wn until the pressure
‘transducer was positioned ijn tCompoumtdali c |r egi on 8091 the urfethra. A

| i gature was secured betwegn TNePRReLnOT TTEe DI ad@egg and urjlethra to isolate
the response of the |atter—ami—toavordany Tnteracttomwr-th t he bl adder.
Anot her |igature was put around the MKkro-tip catheter at the external
nmeatus, to sExumpléBé catheter itself. The hypogastric nerve stinulation

was made with a train of rectangul ar pulses of 10-15 V, 10-30 Hz, wdth 5
msec, 8 sec &ffestsi an urethral contractions (induced by noradrenaline mjectnon and

hypogastric-nerve stimulation) and on blood pressure in dogs after i.v.
administration

The experiments were performed according to the method of Imagawa J. et al., J.
Pharmacol. Methods 22, 103-111 (1989), with substantial modifications, as follows: adult
male beagle dogs, weighing 8-10 kg, were anaesthetised with pentobarbital sodium (30
mg/kg i.v. and 2 mg/kg/h i.v.), intubated and spontaneously ventilated with room air. In
order to monitor systemic blood pressure (BP), a polyethylene (PE) catheter was
introduced into the aortic arch through the left femoral artery. A collateral of the left
femoral vein was cannulated for infusion of anaesthetic, and the right femoral vein was
cannulated for administration of the compounds. For intraarterial (i.a.) injection of
noradrenaline (NA), a PE catheter was introduced into the lower portion of the abdominal
aorta via the right external iliac artery. Through such procedure, NA was selectively
distributed to the lower urinary tract. A paramedian vertical suprapubic incision extending
from the base of the pelvis to the mid-abdominal region was made and the bladder and the
prostate were exposed. The bladder was manually emptied with a syringe. The



After a stabilising period follow ng the surgical proced 30 nj nutes),
in whi CRORE®Tal “and prostatic uret hralgpressure were ﬁ%ﬁF{“Wg‘ab@ y

noni tored as basal values, i.a. admnistration of NA and stinul at.i on of
t he hypogastric nerve were alternately nmade at intervals of 10 m nutes.

The dose of %Q&i tgg [ PHE: f L [ iﬂHL ' ¥

wer e such alsll/\&f prco uceg‘gan |énd§fr§%ﬂalssgmc§g aégf"égggtaﬂqﬁ%a ?’Jrlil ure?f#r)rglqh%}g%@%re.
The test coffesetiéiic paigtionaThe distal ndof the ight or Rfichrandhadsl the nefrs Wais pidell on
intervals of 15-20 m n between _admnistrations. Both i.a. injections of NA

and st i mul agibipelaplatinim lestrgde tRrpstatite prgthraleprassureyas mogitgred; with a Mikro-sip
dosi f test . d_ with i t, 5, ninut b
fvo. ot il abrBriet G iROBReT il i urpBle PR et ity Bt ing WhESR

conpound,  GRFIE{HCHRMPE tAHSMREr WS PoSiiBRidd e R pRistafie NRPioh6F thal urkiiea PRAK
effect, the percen decrease in diastolic blood pressure and the percent

i nhi bi tion bLiatiteewasseceted defween the macklof therbladder and nrdtive tb isglatecthi respprse off -
stinmul ati on used. Linear rgegressi on, equati,o re,then ..used in order to
eval uat e t hthetlgéerand teaﬁ‘ml; C‘E‘Fe\’/’%‘i?é’gg’“g&ﬂﬁgi%f@ STigatire VRS Pt AP ng
a 25% decre Ao | e I Chd A ddhidRT
by 200 the T e dptaltier Gt e Rtbeiil E8MIsc o RBhte EPeatlgtAIARS T Rl

after i.v. aee sighul@tionowas imadbewitlo apwain df reftahgidarppdseslof B-28V, 51686 Hz,
shown in Table 3. The effects obtained after injection of prazosin and
Conpound A #idth Sanses, 8 sesguration: he table. WO 01/29015 PCT/ EPO0/ 10144 - 42

TABLE 3 Dat g repr nt_the. Ve, | [BQ) <Lnhi-bi L nd by
50% the ur eBAPER SaRie RioR oI Gk AE SuRAPRGERRS. b At ihitlith bl

hypogast ri caferpi8stafic Niskthkdl Opressuly Rveret Ehtinabisty osi@sred CasPbas:s etalid, Pid. k9)
in lowering diastolic blood pressure (DBP) and the ratios (DBP/ UP) bet ween

the active ddminst(aibnafdNAR2pd stnuiation afthe hypmestric mepve wers, alteqrnataly maderat
I.ED25 (DBP/NA) _(DBPLENP). 1 3.4 345.4 101.6 .

The dose of NA and the parameter of hypogastric nerve stimulation chosen were such as

to produ(:e an increase of at least 100% in ‘urethral pressure. The test compounds were
administered i.v. in a cumulative manner with intervals of 15-20 min between
administrations. Both i.a. injections of NA and stimulations of the hypogastric nerve were
repeated 5 minutes after every dosing of test compound with intervals of about 5 minutes
between two stimulatidns. In order to compare the effects of the administered compound,
dosé/response curves were constructed by computing; at the peak effect, the percent
decrease in diastolic blood pressure and the percent inhibition of the increase in urethral
pressure induced by both types of stimulatiori used. Linear regression equations were then
used in order to evaluate the theoretical effectiveness as ED,; (the effective dose inducing
a 25% decrease in diastolic blood pressure) and IDy, (the dose inhibiting by 50% the
increase in urethral pressure).

RESULTS

The effects obtained after i.v. administration of the compounds of Examples 1, 3 and 5 are
shown in Table 3. The effects obtained after injection of prazosin and Compound A are
also shown in the table.



96 214 5 2.7 3.4 197.0 73 58 6 2.4 4.5 4
6.6 10 1.83 1 Conpound A*42.4 6.7 243 17%%?@?0@3“2‘3‘.4 *
Data from Leonardi A et al., J. Pharmacol. Exp. Ther. 281, 1272-1283
(1997). The pharnmacol ogical results confirmthat the conmpounds of the
invention are a,- adrenoceptor antagoni stgggy k3 good selectivity for the
a,a subtype, in particular with respect to the 5-HT, A receptor, and good
affinity also f the alL.gubtype,, as far as,in oncer ned.
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tract, including BPH &hd getraties (DRPAIR befveenithd bavive dgsas¢RI emd®2).gui del i nes
to effective oral, parenteral or |ntravenous dose ranges expressed in '
ng/ kg of body wei glg ];T;gén Y, f@m;usf "BBP VE ORY OraW Iowﬁr
urinary tract: ra 1- ' Jé : -2 The
nost preferred val jes—efers Zﬁ,)s"ﬁré lgié%ﬁi’}p } P.'sa\. !RAS &é&f . i:)I d be
10 to 100 fold I del ect] védisel dosages| 3454 ldodQE6s {hat are active
inthe lower urinary trdct w tHeht lany24ubsh siidiZal ef3%ﬁ:t on bRbbd
pressure, depend o|n thespartiul2er clonp®dnd | a9glooyled. 7&enefal | B8 1 n |t he
case of a conpound Seregrive il ThRJ T EogA vUQﬂ'Z‘?‘UTS‘@FB_ |
PCT/ EPOO/ 10144 ¢ P t ottt rres i ottt ofrthe D——juse
in inhibiting uret "?ulagéﬁa' 1 O %-epéd&-t—qgu.t_gw
substantial effect etird FBlth 2431 LF7 nefBhes L| nmifsation

of dosages are pbPatdfremisionards Anptal., JoBhdrmacek fup.i Thent28l, 12733@8&01997)
compounds of the invention may be orally adm nistered, for exanple, wth an

inert diluent or with an edible carrier, or they may be encl osed in
gel ati ne capslie phagnacological results confirm that the compounds of the invention are a,-

adrenoceptor antagonists with good selectivity for the a,, subtype, in particular with
respect to the 5-HT,, receptor, and good afﬁmty also for the a,; subtype, as far as in vitro
data are concerned. ' '

The in vivo pharmacological results confirm the extremely high uroselectivity of the
compounds of the invention and justify their possible use in the treatment of obstructive

diseases of the lower urinary tract, including BPH.

. Effective Amounts
The following represent guidelines to effective oral, parenteral or intravenous dose ranges

~ expressed in mg/kg of body weight per day, for use in obstructive disorders of the lower

urinary tract:’

General 0.001-20
Preferred 0.05-3
Most preferred 0.5-2

The most preferred values refers to oral dosing. Intravenous dosages should be 10 to 100
fold lower. Selective-use dosages, i.e. dosages that are active in the lower urinary tract
without any substantial effect on blood pressure, depend on the particular compound
employed. Generally, in the case of a compound selective in inhibiting urethral



t hey ressed into tablets. For-the purpose of peutic .
adm nm?ﬁf?@ﬂm the active conpounds of -43he i nventi on rrﬁ@%%‘hpﬁ%%r por at ed
with excipients and used in the formof tablets, troches, capsules,
elixirs, suspensions, syrups, wafers, chewing gum and the |ike. These
prepar at i ongohielbsl GPNoRESuratimeSaht At Obf A% IEYR, GREPGHNRRibifG drb@ral
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f orm and mayontraotiow varebe Administéred mathoutsnyasapstahiial teifectoroblopé preseurghFurdiert he
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obt ai ned by rRdgleiolddifafoPiny ifentitn Hay Ry adthifBstered,Yor PLAASE With an

conposi tionS and prep 1 ohns accordi ng the 1 nvention ‘are prepared so
t hat an or ajneftodiR@ft oninithf 27 ediblerdariors obtiieyanay be enclostd30ehdtinei qgpsules, ok
active conpound. The tablets, pills, cag_lsul es, troches and the |ike may

al so cont ai theyfmay b semppressedtinte tabletsoFiprithe; pgpesg;of oral therapgutigadminisiration, -

' tal,li | ul , el atd nes excl Dl h.
nsstar o ofteiaEre Somby .o AN VAR Ay belhoodfrafd ith RBBHAARNsed 461
starch gl ycledfofin d¥Qhblets 2r6¢hesdhphiles, lelikkis, sispenbiohs; aptupsliaafeds cHRghgsSiunm

stearate or hydrogenated castor oil; a glidant such as colloidal sili con
di oxi de; a swithedikenbhesgpreparationhshouldenntais at lsast 35 pfiagtive campounds, Byighe i ng

t h I nt, t hyl licyl fl LNg. th
ocage unit AP SachvE yigrthent may i yetsshfchending HpRf e Pl fohit anf Re ' o7
the above type. anhi Sdigkeedin $%" andUgouf§0% b2tHeYwakht ofFhBainitd Tha GRndimk 'of

forms may contaln other various materials which nodify the physical form
of the dosag&ivénéompouhdrin auelrpbmpositionsoist such shat Teh sitableadosags voll hei dbtainedyy

be coated with sugar, shellac or other, teri ¢ .coating agents., A syrup nmay
cont ai n, inalamgbghﬂﬁqsge@ Hasage can/be EW&%H??I‘%@EWB%E‘%HE%&Y é’i&@?@ﬁ%ﬁ?@%‘ :
agent and. tal ' < Col | -

ot or i al's udth ProfCRL EboRidal 3R itarcn? oBLirking (e VBN e pldfiared so
phar maceut i gat lan Bial edosagyd uARNfopi Contain Hetwemu10s ants SO0 frdlligtdnes plirgotise of

parenteral therapeutic admnistration, the active conpounds of the

i nventi on neympeundnThe tableis, pills; eapsulgs.dEaches ad the Hkemay alse icaptainy frsgample,

preparationg shauld contain, at .l 0% L Y: n o
b1/ 29015- piaeteleys e 3 |‘%§%r%§/h ! aodighite SONHOR! o Weallilts op
of the wei ggélaﬁﬁheraﬁ,@ cipitiEsRATAY Blardl or lactbiey & dishigaItE agent suth asalginisiatidons’

is such that a suitable dosage wi |l be obt ai ned.. The .
sodium starch glycolate, cornstarch and the like; a lubricant such as magnesium stearate

or hydrogenated castor oil; a glidanf such as colloidal silicon dioxide; a sweetening agent - -
such as sucrose or saccharin; and a flavouring agent such as peppermint, methyl salicylate

or orange flavouring. When the dosage unit form is a capsule, it may contain, in addition

to materials of the above typé, a liquid carrier such as a fatty oil. Other dosage unit forms
may contain other varioﬁs materials which modify the physical form of the dosage unit,
for example, as coatings. Thus, tablets or piﬂs may be coated with sugar, shellac or other .
enteric coating agents. A syrup may contain, in addition to the active compounds, sucrose

as a sweetening agent and certain preservatives, dyes, colouring and flavours. The -
materials used in preparing these various compositions should be pharmaceutically pure
and nontoxic in the amounts used. For the purpose of parenteral therapeutic -
administration, the active compounds of fhe invention_may be incorporated into a solution

or suspension. These preparations should contain at least 0.1% of active compound, but




preferred conpositions and preparations according to the inventions are
prepar ed WQO0128815 a parenteral dosage unit gontai ns bet wee RCIEPOORII44 00
mlligranms of active conpound. The solutiohS or suspensions may al so
t nclude the follow ng conmponents: a sterile diluent such as water for

i njection, saline sqlutio fixed oils ol Dyl ene glycols, glycerine,
prlopyl ene gl yH ™3 ﬁ%‘?e%éWWE’E io':g apgd \?Bﬂ‘l“)s/f&g?/ﬂﬂ tgﬁc‘g%gmaqhe’ffﬁgn amenntgel
benzyl al coho - SR PREd Q%] i j

o um bi sul piotg cofbid i uGposifihl R thate SHEBI IR HIPHE oBEiHe e
aci d; buf f er spreferfedasnpositiohe and piepaations acomigseithé fvenfitis A6 PRIparddto thite:

adj ustment of tonicity such_ as sodiumchloride or dextrose. The parenteral
nul ti pl e- dosePaFenieral daspgp amirecogtainsbetiveqn 3 end 4 0Qmiligrams ofiektivei comgiound. The

Compounds accR S ¢ SheRidhahl oo, et e iRiine eTonens: 6t dibar
invention. DoseHes waefTor RfkbtiohO8inel SotitRA] ERES oﬂE‘dpdil?&h?%né’f lycols, glycerine,
I osed T i 18 4(%’@553

admi ni stration contenpl ated herein include those disc
and 5091182. mopyleneglytsl orasherRgathERo sulvantst 4ntibaditertal agents such as benzyl alcohol or

Frrrrrai1aaaazaazazaetJir 11,101 CLMS . A .conpound havi ng the general
formula | RZ m%YﬁPWé@ﬂS%meh AHAEP “h@lg{ogp wa disulphy §§h¢4§ﬂ%}g agents
al koxy, pol yf r aéﬂgg . RUaRki 1 h X roup;.

each of R an%}*d%fgi n e%%er?é%%#y repﬁlgs?%{rﬁ’ fghgg{?y r%%gn%gt?{eg’a&%{eeg %tpg’ﬁf%ﬁteé

pol yf | uor oal kandy agentslffécothe gdjastpienRIIropicity Utk a8NIQImM NENlEridel BS tdekid6¥el The
sel ected from hydrogen_and hal ggen atons  _and al kyl, al koxy, nitro, am no,

acyl ani no, cyRasenteral veyltinlerdpenyinls anay keofiglass or plastics material.
Additional compositions suitable for administration by various routes and containing
compounds according to the invention are also within the scope of the inventiqn. Dosage
forms, additional ingiedients and routes of administration contemplated herein include
those disclosed in US 4089969 and 5091182.



groups; R4 represents a hydrogen atomor an alkyl or ara and n .
is 0, YVQN@“P-‘N an N-oxi de or a pharmacagtically accept%ﬁ@@gﬁfﬁof such a

conmpound. 2. A conpound according to claiml, wherein-R represents a
met hyl, methoxy, 2,2,2-trifluoroethoxy, hydroxy or

trifluoro | phonyl oxy group. 3. A conpound-: ai !I, F;!uj, U} 1 or
claim 2, V\/;nbrée:-lﬂé% represents a hydrogen, fluorin " H I l 4. A
corrpound acr.or dAnrgmipounid taving tedieneratfommnnla Iwherein Rz represents a
hydrogen, chlorine or fluorine atomor a 2,2,2-trifluoroethoxy group. 5. A

conpound according to any preceding claim wherei n R3 represents a hydrogen
atom a fluorine atomin the 2-, 3- or 4- position, a cRorine atomin the

2-position, a methoxy groplnthe4p05| or ,a_¢ghlorine atomin the
2-position in conbin Wth_a chl ordn | uo e\ atomin the
6- posi tion. WO 01/290 T AT Ry - 46-

PCT/E: PO.0/10144 C L :
wherein R4 represents a h
3- phenyl propyl group. 7.
wherein nis 1. 8. Any ohg qf
N-{3-[4-(5-Chl oro- 2- methoxyﬁheny
phenyl i soxazol e- 4- car boxam de, .
N-{3-[4-(5-Chl oro- 2: hydr oxyphenyl ) - 1- pi pera2| nyl ] --propyl }-5-net hyl - 3-
phenyl i soxazol eWBSEHY boxani de,

5- Met hyl - 3- phe [ 2-(.2, tri oet ]- azippyl ]
- propyl } -|soxaz§é1?é3£§gr b(§'>§<1a ZEHEYI fahdég& B&&ﬂﬁoﬁﬁ&ﬁﬁ bRy
N-{3-[4-[2- Met h@muoﬁorﬁé’thﬁwﬁulfphoﬁﬁlwmumoxy) phenyl | - 1-'pi perazi nyl ] - propyl }
- 5-net hyl - 3- phenﬁl | soxazql e- 4- car boxamd

N- { 3- [ 4- [5 FI uorashoof R, and-Ry |lndea€?49&¥1}ﬁd§ws% ﬁy*D]df&gen or halogen atom or a

pi perazinyl]- pro(ﬁyh}lor%aﬁg;{p&alﬁoﬂh&aﬁﬁ' soxazol e- 4- car boxani de,

R, represents one or more substxtuen’_cs selected from hydrogen and halogen atoms

_ o;-' accordi ng Ao—any preceding claim
drogen "\atomor a nethyR, ethyl, 2-phenylethyl or
' ypound accor di ng to any precedl ng claim
Fe foll O\M)ng conpounds:

-1 - pi perazi nyl ] -propyl }-5-nethyl -

and alkyl, alkoxy, nitro, amino, acylamino, cyano, alkoxycarbonyl and carboxamido
groups;
R, represents a hydrogen atom or an alkyl or aralkyl group; and
nis0,1or2; B
or an N-oxide or é pharmaceutically acceptable salt of such a compound.

2. A compound according to claim 1, wherein R ;epre’sents a methyl, methoxy,
2,2,2-trifluoroethoxy, hydroxy or trifluoromethanesulphonyloxy group.

3. A compound according to claim 1 or claim 2, wherein R, represents a hydrogen,
fluorine or chlorine atom.

4. A compound according to any preceding claim, wherein R, represents a hydrogen,
chlorine or fluorine atom or a 2,2,2-trifluoroethoxy group.

5. A compound according to any preceding claim, wherein R; represents a hydrogen
atom, a fluorine atom in the 2-, 3- or 4-position, a chlorine atom in the 2-position, a
methoxy group .in the 4-position, or a chlorine atom in the 2-position in

combination with a chiorine or fluorine atom in the 6-position.



I
EI—{?TEE ﬁy 4 I:I uoroI |25(() mmmnﬂ“&ﬂ&lﬁ hoxy) phenyl] 1- pi pelr,g%lhlr,\ WJmP‘ropy }-
N-{3-[4-[(5- ChI or o- 2- uI phonyl oxy) - phenyl ] - 1- pi perazi nyl ] -

propyl } - 5- met hyl - 3- phenyl i soxazol e- 4- car boxani de,

3. (4P vor olgeny | cbiubdidd adedrdibd' i S phdbeding ik WRHES R Yokt Dhivkircpen

pi per azi nyl ] - propy I SOXazo

3-(2-Chloro-6-fl lmﬁﬁlahemétﬁyll\étﬁﬁ' ﬁ%&ﬂyl&ﬂﬁ%ﬁ%héx%lﬁoﬁ%tgrbﬁﬂa uor oet hoxy) -

phenyl ] -1 -piperazinyl] propyl}-5-methylisoxazol e-4-'carboxani de,
3-(2, 6-Di chl 6FoprengmpOtmd{akc{)rml{géEOfaInMde@ﬁm%cﬂeinmuirhet hoxy) - phenyl ] -

3 l. - 4- b d
% (|[2)I %ﬁlr oﬂ)B enyI gpl\élr{%ofl[iheng’ip I S?%gég 59 (Z:a[r?i‘(?lTor get hoxy) - phenyl ] - 1-
I I d
D S Gl or o 61 1 e K S bR R bh e PR ] promyssmstvichy )

phenyl] -1-pi perammh}hmmé.@cmbml e- 4- car boxam de,
3-(2-Chl orophenyl )-5-nethyl -N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-

pi perazinyl] pr opylN—{Bs[éa(éz@hlemz-dmdtunyplmﬁ@-l-prperazmyl]-propyl—}=5 -méfyI-BRO015
||'|||||||||||||||||||||||||PCT/EPQ)’10144IV|I -47=
3- (2, 6- Di chl or opherBhenYliso¥azale-A-qarhoxamide,o_ (2 2 2-tri f| uor oet hoxy) - phenyl ] -

N (51 i [ 4- P uor o 2 I%vlé-sl?xafﬁf Pl Feigoptexpr phevalr ngiogapingty ) -

3- phenyli soxazol -t BE%a8169-carboxamide,
3- (4- Fl uorophenyl ) - ?ﬂ [4-] 2- (2 2,2-trifluoroethoxy)-phenyl]-1-pi perazi nyl

]1- propyl) -i soxaiQﬁé{Bé[M{aIMemaﬁy-dE(zZZ trifluoroethoxy)-phenyl)-1-piperazinyl]-propyl
3-Phenyl -N-{3-[4-[2-(2,2,2-trifluoroethoxy)- phen)§/y))p }E)? peprgm nyY]] pprpoyp%/l }-
i soxazol e- 4- car box aﬁﬂngt:hy - -phenyhsoxazole-4-carboxannde

o1 per azi nyl] - pr oINS ve gl P difubiae boapheay ] %Q‘é?aﬁiwﬁ?&%l} 5
phenyl - N-{3-[4-[ 2- (rﬁeﬂ?xyl23 bﬁéﬂﬂhﬂ@i&ﬁeh&é%b%ﬁﬂg] ]-1-piperazinyl]-
® N-{3-[4-[4-Fluoro-2-~(2,2,2-trifluoroethoxy)-pheny!]-1-piperazinyl]}-propyl}-5-
methyl-3-phenylisoxazole-4-carboxamide,
¢ N-{3-[4-[(5-Chloro-2-trifluoromethanesulphonyloxy)-phenyl]-1-piperazinyl]-
propyl}-5-methyl-3-phenylisoxazole-4-carboxamide,
® 3-(4-Fluorophenyl)-N-{3-[4-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl}-1-
piperazinyl]-propyl}-isoxazole-4-carboxamide,
. '3-(2-ChIoro-6-ﬂuorophenyl)-N-{3-[4-[4-ﬂuoro-2-(2,2,2-triﬂuoroethoxy)-
phenyl]-l-piperazinyl]-propyl}-5-methylisoxaiole—4—car56xamide,
. 3#(2,6-Dichlorophenyl)-N-{3.-[4-[4-ﬂuorb-2—(2,2,2-11-iﬂuoroethoxy)-phenyl]-l-
piperazinyl]-propyl}-5-methylisoxazole-4-carboxamide,
¢ 3-(2-Chlorophenyl)-N-{3-[4-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl}-5-methylisoxazole-4-carboxamide, |
® 3-(2-Chloro-6-fluorophenyl)-5-methyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-
phenyl]-l-piperazinyl]-propyl}-isoxazole-4-carboxaﬁ1ide, _
. 3-(2-Chlorophenyl)-5-methyl-N-{3-[4-[2-(2,2,2-triﬂuoroethoxy)—phenyl]-1-

piperazinyl]-propyl}-isoxazole-4-carboxamide,



5 Et h I%'I{ISQ%F%Z[WTETH fl roet hoxy) - phenRCT/EPOBIN4E o7 ny| | -
propyl>/} 3-phenyl i swﬂmwmﬂﬂﬂ@gm de, 49! 3-(4 y)-p y

Fl uor ophenyl ) - 5met hyl {‘3 M- [$2- 2,2-trifluoroethoxy)-phenyl]-1

B et Y S S SR SUR % o mitermg e 1.

pi perazinyl ] - propgf ér‘aéih?ﬁlﬂ}bi 1{%@1&4- dafiBmidm de,
3- (2- Fl uor ophenyl h 3-14-12-(2,2,2-trifl uoroet hoxy) - phenyl] 1-

pi perazinyl ] pr opwn}{3l-[sw[>4amabmr Z-(Zga,lzhﬁﬂﬁﬁi\odﬂmxy)-phe 1]-1-piperazinyl}-propyl}-3-
3-(3- Fluorophenyl) N-{3 [4-[4-fluoro-2-(2,2,2-trifluoroethoxy)- phenyl]-l
pi per azi nyl ] - pr opshepyBsoxazale-4r-cashaxamide, 4- car boxani de, :

3- (3- Fl uor ophen t hyl trifluaroethgoxy)-phenyl]-1
pi per azi nyl ] pr o%yz? ;45ngpgb-&ié%ﬁﬁ-&,ﬁéﬁ,&gnﬁuoroethoxy)—phenyl] l—plperazmyl]]
3-(3-Fl yoropheny(ﬁrgﬁyl?i;gm&olgl-‘t{_%: }aﬁﬁd 2,2,2-trifluoroethoxy)-phenyl]-1-
pi perazinyl] -prop I Soxazo car boxam de,

N-{ 3- [ 4- [ 4- Fl uog 03-Bhérgril-N- @31[4J[iJ(212'2QﬁHh%¥QImWF;SB€xM]Ji -PipBRzRg1prbpyIpL opy! } -
3- (4-net hoxyphenyl)-5-nethyl i soxazol e- 4- car boxam d
N- { 3- [ 4- [ 4- Fl uor ds@xagoleX-Garboxantideyr oet hoxy) - phenyl ] - 1 pi per azi nyl ] - propyl }-

3 phenyl - 5- ( 2- pheni/I et hyl ) -i soxazol e-4- car boxam de, WD 01/29015
1111111111111 19 13-{4-FluorephenyeN-{3rft-{4etuoros=A?, %@ﬂﬂuoreetlmm)@henyl] 1-

3 ohenyl -5 ( 3 pRSTTAPEL PRI ARlsRble Rt Per @zt V1] -propy! 2
N-{3-[4-(4-Fl uoy o5 ﬁgiygég}méxglbﬁrwwé{a DREFRIoR oD PRI P-piBerity1 P -

phenyl i soxazol e-4-c

N-{3-[4-(4-Fl uorcprapyi'}mi‘qxh:pdie#yda)bokamchera2| nyl ] - propyl }-5-met hyl - 3- -

phenyl i soxazol e- 4- car boxam de,

N;1 {3- I[4 (4- Ch: o fﬁtbrb&ﬂ%%ﬂuqmﬂ-@ %;aftaﬂumﬁqwm)mhenyuasmcmyﬂ-
n I
I[O4eF?/ulof8ng?l-e n g%@@%%@?@?‘f’@%ﬁwdﬁm nyl]-propyl }:-5-

e 3-(4-Fluorophenyl)-5-methyl-N-{3-[4-[2-(2,2,2-triflucroethoxy)-phenyl}-1-
piperazinyl]-propyl}-isoxazole—4-carb_:oxamide, :

o -(2-Fluorophenyl)—N—{3-[4-[4-ﬂuoro-2-(22 2-trifluoroethoxy)-phenyl]-1-
p1perazmyl]-propyl}-5—meﬂ1yhsoxazo1e—4-carboxannde

. -(2—Fluorophenyl)— -methyl-N-{3-{4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-
plperazmyl]-propyl}—1soxazole-4—car_boxarmde, _

e 3-(3-Fluorophenyl)-N-{3-[4-[4-fluoro-2~(2,2,2-trifluoroethoxy)-phenyl}-1- .
piperazinyl]-prdpyl}-5-methylisox‘azole-4—carboxamide,

° 3-(3-FluorophenYl)—S-methyl-N-{3-[4!--[2-(2,2,2-1:riﬂuoroethoxy)—phenyl]-1—--
piperazinyl]-propyl}-isoxazole-4-carboxamide,

° 3-(3-Fluorophenyl)-5-methy1-N-{3-[4—[2-(2,2,2-u'iﬂuoroethoxy)-pheny1]-1- _
piperazinyl]-propyl}-isoxazole-4-carboxamide,

. N-{3-[4-[4-Flu_oro-2-(2,2,2—triﬂuoroeihoxy)-phenyl]-1-piperazinyl]—propyl}-3~

(4-methoxyphenyl)-5-methylisoxazole-4-carboxamide,
o N-{3-[4-[4-Fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl]-propyl }-3-
phenyl-5-(2-phenylethyl)-isoxazole-4-carboxamide,



ph;m?lace hen l I SOX HB‘@ '1 mH ﬂiﬂ“guch glszggpgtg)c(ll dg O,rA %‘E&Fﬁ%’gg ﬁ cal

corrp05|t|on corrprl Si nd according to any preceding claim or an
‘N- oxi de or a phar maceutlcally acceptabl e salt of such a conpound, in

adm xture with a_p It | _ \ a2
nmet hod for the pre fﬂf&‘g %b Hﬁoglxﬂ%‘?qlﬁ}agtpgk );tﬁ{éhﬁlz leﬁ%‘["?ﬁ?ﬂ.ﬁ]‘gﬂlh

Rs N O X--t~ -5:: BhenylsR3 ﬁﬂmnﬂp&oﬁylﬂséxazwmemoﬁ’ammr esents an alkyl,

al koxy, polyfluoroalkoxy, hydroxy or trifluoronethanesul phonyl oxy group;

each of R and Re Na{kpbifhiory-2rmpthexyphieayd-1hpigeragiay!jepropyd } Sgmathgl-3m or a

pol yfl uor oal koxy or_al koxy group; .R3 represents one or nore substituents
sel ected from hydrB B@Ylléﬂ’élizﬁ%ﬁ%ﬁm %488, and al kyl, al koxy, nitro, amino,

Y Sy MR AR B R DR .

R4 represents a hygp lgoﬁzgfg_@eaﬁgxﬁhml or aral kyl group; and nisO, 1
or2; the method co r|5|ng condensi ng a 4-car boxy-i soxazol e derivative of

the general for SUNA(3-{4-0s-Chlore S @ethyhlietyt) dspipethaieiy ] deogyIpsantthy RS- O
phenylisoxazole-4-carboxamide, and
e N-{3-[4-[4-Fluoro-2-(1-methylethoxy)-phenyl]-1-piperazinyl]-propyl}-5-
methyl-3-phenylisdxazole—4-carboxamide,
or an N-oxide or a pharmaceutically acceptable salt of such a compound.

9. A pharmaceutical composition comprising a compound according to any preceding
claim, or an N-oxide or a pharmaceutically acceptable salt of such a compound, in
admixture with a pharmaceutically acceptable diluent or carrier.

10. A method for the preparation of a compound having the general formula I

wherein

R  represents an alkyl, alkoxy, polyfluoroalkoxy, hydroxy or
trifluoromethanesulphonyloxy group; |

each of R, and R, independently represents a hydrogen or halogen atom or a
polyfluoroalkoxy or alkoxy group;

R, represents one or more substituents selected from hydrogen and halogen atoms
and alkyl, alkoxy, nitro, amino, acylamino, cyano, alkoxycarbonyl and carboxamido

groups;



OH N, O R4 wherein mve defined with an

N- ( ( o- aWoaizdoR1s ) - N Rﬁm ' derivative of thermEEwabiggor nul a 2"
HZNN~ ON I R2 2 R mu’ﬂmmm‘? , ‘%?r'id R2 are as above defined. 11. A
met hod according to cl ai M Whefein the condensation is carried out in
the presence of a conden5| ng agent such:as di cycl ohexyl carbodii nide or

di ethyl cyanopResyprsenisa, yémgearﬁmmw@malkweorpar@kﬁ@eumfand pronoting agent
such as N-hydrgx &Ulcorlj]l m de or 4-di et hyl am nopyri di ne or

N, N - car bonyl di daz in an aprotic solvent or in a chlorinated

sol vent at a t eiHeahethod Co Enﬁlhg Bondddsing a A48Goxy-BoxAzdie HEPhiive of kil enegal
preparation of a conpound having the general formula | WO 01/79015 % - 94-
PCT/ EPOO/ 10144 fplmnlall.l,mm:mlllamﬂe arlanhydrideithémeof, ¢ L S 2 -'-f-C Rs N Kt HR
N,. (i) O4 wherein R represents an al kyl, al koxy, polyfluoroal koxy,
hydroxy or trifluoronethanesul phonyl oxy group; each of R and R2

i ndependently represents a ‘hydrogen or hal ogen atom or a pol yfl uoroal koxy
or al koxy group; R3 represents one or nmpesR Substituents selected from
hydrogen and hal ogen atons and al kyl, 'x, Q nitro, am no, acyl am no,
cyano, al koxycarbonyl and carboxam do ¥ OH

wherein R, and R, are as above defined with an N-(w-aminoalkyl)-N’-phenyl-

piperazine derivative of the general formula2

HNT, N
LN R,
T -

R R,
wherein n, R, R;, and R, are as above defined.

11. A method according to claim 10, wherein the condensation is carried out in the
presence of a condensing agent such as didyclohexylcarbodiimide or diethyl
cyanophosphonate, optionally in the presence of a promoting agent such as
N-hydroxysuccinimide or 4-dimethylaminopyridine or N,N’-carbonyldiimidazole,
in an aprotic solirént or in a chlorinated solvent at a temperature of from -10 to

140°C.
12. A method for the preparation of a compound having the general formula I



groups; R4 represents_a hydrogen atom or an al kyl or aral | - ,and
hi S0 1 WP s

Mé neth IR ensggng a 4- car boxy
derivative of the genlﬂ““"ﬂ“ﬂ“"ﬁlﬁﬂ'ﬁr an ester, am de or anhydride
thereof, R3 O 90 H whereih R8 and R4 are as above defined with an am ne
of the general formula H2NCH2(CH2).CH2X wherein X repr gsents a hal ogen
atomor a hydroxy group and n is as above dgf_l_g\ed; in yhe resultant
conmpound of the general eyptaa 3 WO 01/ o -S4 p P00/ 10144
tirrrrrril 11111t 1111111 yC~: cordengi'ng ¥pound of the
general formula 3, when Ela ydr oxXy groyp—~/converting it to a
| eavi ng group, such as an alk | phonyl oxy or ar g sul phonyl oxy group,
wi th a phenyl pi perazi ne deri vAt e 4aHR2 H.NN/ Rl 4 Rwherein R R and
R2 are as above defined. 13.Ng pt Rqd accorBi ng to claim12, wherein the
condensati on of the 4-carboxy-~isoxazole derivative 1 with the am ne
H2NCH2(CH2) ,, CH2X is carried out in the presence of a condensi ng agent
such. as dicycl Ohﬁeyi ] carbodii m de or diethyl cyanophosphonate, optionally
in the pr esence 0 mpr onoting agent such as N hydroxysuccini m de or
4-di met hyl am nogyr i diepséiits N, n- cadiany| dikioty daz gblgflubtdal apr Bydrexg ol vant
or in a chlorinated sg?vent at a terrperaturogyof rlgg 10 tl%&)1'4oc.yl4.§A
met hod accor di ngrifluordméthanesulphonylewyngrogp; wherei n t he condensation of the
compound 3 wi th L BRNALR RCLAbAREE) ithorts 4 hyarSRiy bP hafitbn H08! &

—h
)

o] =

polyfluoroalkoxy or alkoxy group;

R, represents one or more substituents selected from hydrogen and halogen atoms
and alkyl, alkoxy, nitro, amino, acylamino, cyano, alkoxycarbonyl and carboxamido
groups;

R, represents a hydrogen atom or an alkyl or aralkyl group; and

nis 0,1 or2;

the method comprising condensing a 4-carboxy-isoxazole derivative of the general
formula 1, or an ester, amide or anhydride the;eof,

R,
0

OH

wherein R, and R, are as above defined with an amine of the general formula
H,NCH,(CH,),CH,X wherein X represents a halogen atom or a hydroxy group and
n is as above defined; in the resultant compound of the general formula 3



or alternatively in a polar solvent such as dinethylfornmam de or

acet oni MO9S et hanol, at a tenperat e of from 20 t BCREREIUALferably -
in the presence of a base such as potassium carbonate. 15. A nethod for
preventing contractions (including noradrenaline-rel ated—eent+actions) —of

the urethra and |ower urinary tract or for selectively
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A method according to claim 15, whicl’is tarried out without substantially
affecting the blood pressure of the manmal. 317. A nethod for bl ocking a,
adrenoceptors, the nethod conprising delivering to the environnent of said

receptors an effectlve am)gy;t) of a corrgound accordin to any _of clains 1
to 8 or of a cARACODdensING, F%ﬁ@“ﬂdo the gemeral, frema &vhea| Xetepresents dases

foclaim 17, i ARyt Gy ink 16 SRR fun aeoak%ﬁ%ﬁﬁﬂw & e
envi ronnent of atﬁaﬂ?l?ddild)@(?g&@ﬁprvﬁth g;%l infyBeip a&lﬁyd@ﬂgh% gtering the

conpound or conposition to a mamal ncludlng a human) possessing the said
receptors. 19. A nethod for the treatnment of a patient suffering from
beni gn prostatic hyperplasia, the nmethod conprising adm nistering an
effective anount of a conpound according topRgny of clains 1 to 8 or of a
conmposi tion according to claim9 toAf¢ pattent. 20. A method for the
treatment of a patient suffering HMNmM IN ocul ar pressure, the
met hod conprising adm nistering an effecti anount of a conpound according
to any of clains 1 to 8 orof a conpoditR on according to claim9 to the
patient. 21. A nmethod for the treatnment of a patient suffering fromcardiac !
arrhythm a, the _
wherein R, R, and R, are as above defined. : :
13. A method according to claim 12, wherein the condensation of the 4-carboxy-

isoxazole derivative 1 with the amine H,NCH,(CH,),CH,X is carried out in the

presence of a condensing agent such as dicyclohexylcarbodiimide or diethyl

cyanophosphonate, optionally in the presence of a promoting agent such as N-

hydroxysuccinimide or 4-dimethylaminopyridine or N,N’-carbonyldiimidazole, in

an aprotic solvent or in a chlorinated solvent at a temperature of from 10 to 140°C.
14. A method according to claim 12 or claim 13, wherein the condensation of the

compound 3 with the phenylpiperazine derivative 4 is carried out without solvent,

or alternatively in a polar solvent such as dimethylformamide or acetonitrile or -

methanol, at a temperature of from 20 to 200°C, preferably in the presence of a base

such as potassium carbonate. _ |
15. A method for preventing contractions (including noradrenaline-related contractions)

of the urethra and lower urinary tract or for selectively preventing said contractions,

the method comprising administering a compound according to any of claims 1 to 8

or a composition according to claim 9 to a mammal (including a human) in need of

such treatment in an amount effective for the particular use.
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et hod conpri si ng agsie ' ffective anount of a cordi ng
to any VWP 0%y 1Fgl‘wmnrulﬁlmgu&om tisopn accordi ng toggli%iwgm?‘g t he
patient. 22. A netho or a Lls nt of a patient suffering from sexual

dysfunction, the nethod conprising adm nistering an effective anount of a

conpound acger di 'ﬁé.iﬁf : GRiBashiy : o3
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accordi ng td7cl & mehed farhsogking eviadrepdceptorsythh anethed comprising glelivering to the

synpat heti cal | y- medi at ed in in a patiept,. the nmethod conprising.
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diseases associated with overactivity of the said receptors.

18. A method according to claim 17, in which the delivery of the compound or
composition to the environment of the said receptors is effected by administering
the compound or composition to a mammal (including a human) possessing the said
receptors.

19. A method for the treatment of a patient suffering from benign prostatic hyperplasia,
the method comprising administering an effective amount of a compound according

to any of claims 1 to 8 or ofa composition acbording to claim 9 to the patient.

20. A method for the treatment of a patient suffering from high intraocular pressure, the
method comprising administering an effective amount of a compound according to
any of claims 1 to 8 or of a cbmposition according to claim 9 to the patient.

21. A method for the treatment of a patient suffering from cardiac an'hythmi_a, the
method comprising administering an effective amount of a compound according to
any of claims 1 to 8 or of a composition according to claim 9 to the patient. .

22. A method for the treatment of a patient suffering from sexual dysfunction, the
method comprising administering an effective amount of a compound according to

~ any of claims 1 to 8 or of a composition according to claim 9 to the patient.

23. A méthod for inhibitihg cholesterol synthesis in a patient, the method comprising

| administering an effective amount of a compound according to any of claims 1 to 8
or of a composition according to claim 9 to the patient.

24. A method for reducing sympathetically-mediated pain in a patient, the method
comprising administering an effective amount of a compound according to any of

claims 1 to 8 or of a composition according to claim 9 to the patient.
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