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SCOPE OF THE'| NVENTI ON PCT/ EPOO/ 10144 '~ |'' ~Crc~ zL~o: The invention

rel at es WO 01883azol ecar boxam de derivatives, to phar maceutPicTaPecan@Eesi ti ons
containing themand to uses for such derivatives and conpositions.

. BACKGROUND OF THE | NVENTI ON US 5403 842 and its continuations (US 5474994

and US56089 ai m heterobicyclic derivatives bearing substituted

phenyl pi per s linked to the heterocyclic ring by a variety of spacer

groups. Anong sai d derivatives, Conpound A (Exanple 11, Rec 1 i/2739) is of

particular interest due its high activity and uroselectivir 0
O~N~N H ~N Jofazblézhab&amnpiderRbrivativeendowed with good af fi ”'mwﬂmmﬂm“m A
adrenoceptor and is able to selectively inhibit contractili

prostatic urethra in a dog nodel without substantial erects on "M68d
pressure (mt al., J. Pharmacol. Exp. Therap. 281 |272.1"2
(1997). N, w— am des- of 5-nethyl-3-phenyl -4-i soxaﬂ“«“mm‘mg‘m C
acid are known conpounds, but prior art nol ecul es possess (

nol ecul ar structures as conpared to those clained in this patentGepd a
conpl et el y SICOPE Ot THEIMNVENTION acti on. For exanple. EP 057.i 883

i ncl udes. a representative conpound. 3-(2-chloro:6. ~""~~ L/ ~~" L WO
011 29015 , , PRI UT ?‘sti‘%oﬁqéﬁﬁ@g?ﬂafaﬁo:("m% - SRIRRH¥R S p e n ABATRArE A o py

I']-5-methvliy 1 f&'rx?téﬁt?ﬁ:ﬁxlﬁ%@ﬁiaﬂﬁ t@ﬁ&s%ﬁﬁfeh?&é@%ﬁfes gy .&%(rg'écjés\sﬁ? and their

claimed therapeutic application 1s the care o ndopar asi P 0428434
clainms 3-('_'-chlorophenvl}-N {

2-{3. 4-di chl orophenv!) -4-(=(phenvl met hvl) - 1- pi peri di nyl ] -butyl;

-5-net hyl | BAE; @m&%&mglgﬂbstance P antagoni sts. N either of

t hese pat ent i [yLpi Rer_azin Il ive cid t .,the .o
adr ener gi crtfyicsg’gﬁ%@. gﬂl%étgicﬁg%nn I 8ﬁyh%§§ﬁ?£%4e%nfg§t%éggg? u%l?fﬁ‘ Q%EEOIbécsygh‘éf
N (substi t HegiaiBNYdarmb subktitited 1R wqwéﬁmsua&w fouttRdheterocyclic ring by a
phenyl ) - 4-i soxazol ecar bonyl am no] - al kyl] - pi perazi nes. The conpounds of this
cl ass are endetyedf wpader egronps edimoef eeid detivativesaCdmphend ¥a (Bdemepler bi;cRec
receptor, in particular with respect. tqQ the, 5-HT, A receptor, and inproved
in vivo ur §§7g’8§ f%ﬁlﬂm%ﬁg‘ﬁgd“t%g%mb%ﬂdﬂfowc% Vitenar kabl e ef fects
on relaxation of prostatic urethra and very low activity in | owering blood
pressure. This activity profile suggests the safer use of the conpounds of
the invention in the therapy offobstructive syndromes of the |ower urinary
tract, including benign prégtatt perpl asia (BPH); of |ower urinary tract
synptons (LLJTS); and of neur ower urinary tract dysfunction
((NLUTD) wi t hout side-eff ¢tated with hypotensive activity.
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Compound A is endowed with good affinity for the «,, adrenoceptor and is able to
selectively inhibit contractility of the prostatic urethra in a dog model without substantial
effects on blood pressure (Leonardi A. et al., J. Pharmacol. Exp. Therap. 281, 1272-1283
(1997).

N,o-Aminoalkylamides- of 35-methyl-3-phenyl-4-isoxazolecarboxylic acid are known
compounds, but prior art molecules possess quite diverse molecular swuctures 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-(Z-chloro-6-



SUMMARY CF THE | NVENTI ON The invention provides conpounds of the gen/érr‘al,ac D2
formulal: Rz R O~ ~N\ / R N\\ HR N j~R (() 4 wherein: R representg

an al ky|YOPRYMWY, pol yfl uoroal | coxy, hydroay or PCT/EP00/10144
trirluoronet hanesul phonyl oxy group: each of R, and R, independently
represents a hydrogen or hal ogen atom or a pol vfl uoroal koxy or al koxy

G oup: ? hg~~~ 2~~x -011 29015 PC T/.EP00/ 10144 ... R3 represents .gne or
mor 6 subst | {OEHPERRE 96 Tng APOSE Ry HTORT 5P Kl B et PSRy B

al l'coxy, VitgQ @@t RenilACY4AERL: 28Y ARGr MikRAVESRPAMY! apHRERGX AL GLOoYP:
R ' represents a hydrogen atomor an al kyl or aral kyl grodp; and nis O, 1
or 2. The i nueopirasitabsER A¢284ddscleimes N brhldesphamd)-phel-(thé-eidhl@aphsnyl)-4-[4-
acceptabl e salts of these. conpounds. The preferred al kyl groups whjch R4
may represen@La?Yéxmml-amewiuaﬂbwﬂgl,}-ﬁm igp¥arolemucaBP¥AMidgr & Fubstaree P
preferred al koxy droyps .whi R. R _R2 and R3. may represent. are | ower

B Koxy or ot apiror SHRYT ohdnhis: FUSTE GRSt BT B D oY FUeTBE Ros
groups whi chydencbbic3@dptd}. My represent are trifluoronethoxy or
2.2.2-trifluoroethoxy groups. The preferred value for nis |I. The invention
further provilgesnyehebas editectedl toC @i eFidrian 140 gl Ne(bitgstiaued Hhenivl r\of{fas-b}:
general formula | or an N-oxide or fha_r maceutically acceptable salt of such
a conpound, (optemiyxt gulestifiitedh sphshubrinisexazolegatbypnylemined }-iferpzmesor The
carrier. In another aspect, the invention is directed.to nethods for )
sel ecti vel y {MeRASAES A isstesscate r—aql&wiqt %R&ah%f:ﬁ@?laﬁ%wamm@ |qt gfenergic
contractions t r : rpnak r j t - antially
af fecting bl%%" %rr‘ ggsﬁ%@rcmﬁ'?/ ‘g@?n ljﬁlg)%é?{e_rt?n%l@o%{%f‘ ar%n%erpéwse{@&%lg%?%?m’g?uﬁﬁg
of the genergbsdidtifitk &ven compard@nidedontpoi@t UL With dehadiable dffecRe@t rédixasida bt
treatment in an anount or anounts effective for the particular use. In yet
anot her aspewpstaihyrathraendi ey ilew dicriuity énl lowernng blodd pfessurgl dbisiasgivity profile
receptors. by deliveri to t envi ronnent .of. said receptors, e, to the
et r hcel &l LB i, S o, SRR OGR IR G £ iR DBCSEenY 75 bsirave
receptors) AfnelhRA! d e IMUNriflny Ar&OMRONAhe Ohert BeploBMEN H BloldsTh (PR, WY
relieving di sygasoes assogi ated with overacti vit ye o%he%gi d regg%{pors. FBI;)?E‘I')AI LED
DESCRI PTI ON |@werméindri\dahiTs yaiptdins (DTSN and @atearndgeajodbwentuingg traandysfunction
literature references cited in this application are incorporated by
reference i iNNIETD); arithoubsige-effpes geposiatsdgiith BYRURFSHIEACHI et i vity of the
conpounds of the invention renders them useful as agents acting on body
tissues particularly rich in a, adrenergic receptors (such as prostate and

urethra'). AUTVMNARY OF THE PVEN™ION C conpounds within the invention.

The invention provides compounds of 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

polvfluoroalkoxy or alkoxy group:



wo olr9als ,, PCI/EPOQ 1al4t ...Y_ established as such on the basi 570)&’[@( 2000
their receptor binding profile, can be useful therapeutic agents for the

t r eat mrentwofoordoexanpl e, of mcturition problens associ at ed paiEPoOdELE UCt i Ve
di sorders of the lower urinary tract including but not linmted to benign
prostatic hyperplasia (BPH). BPH is a progressive condition, which is
characterised by a nodul ar enl argenent of prostatic tissue resulting in
obstruction &b TERESEFEORF T TIHF SUPEHUERE CPRSIfIGr ¢fak BYdmPeer) ke help2et atom or an
urination, n rj a oL WL i a ifanecy. qr del in_
starting uri (r%g&? 1 %@@X?@H&%nﬁ%%‘%%ggé‘ﬁ%%%gg%% g%ﬁ%%é‘%?&iﬁcﬁ“ﬁ%’é%%%?? P%‘phy of
bl adder snootR) rgmggeln@s,am@ggﬁmgﬁs&tﬁmlwmk@@%@ﬁaﬁ@creased i nci dence
of urinary tract infection. The specific biochenical, histological and

phar macol ogi @ak Opt op@rties of the prostate adenonma | eading to bl adder

outl et obstruycti.on are not. yet, kno fowever,. the devel opnent. of BPH_i s
consi der ed tﬁﬁén'é?fmioﬂears?%?a‘béﬁ'}dgs Mﬁ%ﬁ%@oﬁ’ha{%@cﬁﬂéﬁ% “r‘?ﬁ?@blﬁcfﬁﬁf af thsae
BPH i s observygg 'bg?%pproxi mately 7 0% of nml es over the age of 70.
Currently, the forldwi de stated method of choice for treating BPH is
surgery. A ndte prefairedbliel patupy evhich Rymge rypresenc hiedovyr alkylyerdess) preférably the
limtations of surgery for treating BPH include the morbidity rate of an
operative pr &drEorh @%qufiﬂ??eﬁ&mﬁlér%‘?‘éﬁse‘ﬁ@éh&s RedrandnRemsy represent are

obstructive im.tati y .a hes skani,fi t _cQst og
surgery. a-. reerna{eﬂr‘éfl‘a}c g%é_@%p%?%@h@ é'%cﬁlj,lg)‘gt groéﬁ’ '_.el,)rek?gr&d @Z‘?Puoﬁéagﬁo’g groups
407-533, (198%kdh Rl R, 2RE R, fhy RepERRL GRPEPRIoRInMRISor mgt@iﬂubfbemm% groups.

peripheral and central nervous systens on tissues and organs throughout 'the
body. These fde@ptforsd valee farpostiant targets for controlling many

hysi ol ogi cal., functions. and t hus, represent .i nportant, targets.for dru
Ay rA A R e e L e

past 40 near I aclu RreTaTMC): i d .0,
Fer azosi n. ol e B L o P e DR RaB ol B Sl
naphazol i ne competnd]&sadigsiramiiih a pidmapaathiin acbepabletdiR@ild di¢agierucoma) . a
: Adrenergi c drugs can be broken down into two distinct classes: agonists

(cl oni di ne aid anapKazEPEde the dnugBinnsis diregisicle methadst fre sedecaiyelyr preventing

At agoni ot s FRERGREEdokiite TREAHRROE RBRLCLORRRbAS  or, I AeARC L Gonf
and tamsul os hﬂn%a&ﬂtvﬁmit Sitstantiwtl affe Bl8odPhresdtrd, b 2affi@istefin®bne or more

nor eadr enal i ne. of these drugs are effective but al so produce unwanted

si de ef f ect s s¢léased esmppungls of tengatiersd fpmudat ésa draynmal inclusling s betaai)on nesd of

addition to its anti hépertensi ve effectsl_.. . V\? OT%/ 290.151 PCTI EPO011014. ~ _;
The above F $2ETERGB AR SO VBT ¥F ARPWRHE FTeruv s fon e PAFUCUlaiSener gi ¢ recept or

wher eas nost a i St | f . r ar, . W

xcepti on of It areiouh Sp e Inaion ty dheohiio Beptib I0PEREbRE g thisdrort by
S-HT,,, receptidferinkBBMth®entifshridr: O said ROEMERNES! B Bk xbrdéd]RIMtr In¥edig@d(dray
the therapy of BPH but. due to their poor uroselectivity, they are |iable
to cause si dedmirfigering t5fa wamaiad passeading saig pecepiRes) antefiottaverammaind gf & apmpound
bi ochem cal apd _radi ol.i gand-.hi ndi ng_ lfﬁt udi %?ﬁﬁe\/i denced éhr.ﬁg di ffer.ent £ sai
a, -recept or SUBRYERVERPR B AUGHVEX FFITES8 (235 £Po53d ek oy eI 8T S
a, H(a, b-) angccgptlgfs_(a, d-), with [ ower case subscripts being used for
reconbi nant receptors and upper case subscripts for receptors in native
tissues (Hieble et al., Pharmacol. Rev. 47, 267-270, 1990. In functional

studies a; receptors with a low affinoty for _prazosin have al so been
identified apﬁfﬂm I%E,QCB&'E{)@H@F( MWON et al., Trends

Ph | . Sgir. 4 : - . .macal
e op s 1ooopl eeadty FaBH0 ankAiGls U ATRLSY Sherllees FOAMARAR, anpffifEln fre

a, - adr ener gi grchffeRt@by sefbied e their bhgrebyower - uri nary-tract tissues
(Andersson K. E., 4th International Consultation in Benign Prostaric

Hyper pl asi a {BPladrenerzi¢ jagagguisyc 2cgyity 9§ 7the pagpousis1 o6 ¢e) inverniasy snders iBFes
have shown that the human prostate . receives innervation fromboth the |
synpat het i ¢ 4HdUlAEREEYRBEHIRR BOGEHSFHERPAT SRS e He AN s ed g FEePIaF L Bftde
considered r iale \pr L 1, SIRAL.N- - . | 1 ;

nor adr enal i ngl,%ggitl ﬁagba?ﬂg%a)édﬁ%Pg&é‘bggh% rrgdallafeéqlé%qgé gc,oﬁgbgrﬁ%(%}e/%fﬁ%?rqgécg&eg?g%
Approxi mately 50% of the total urethral pressure in BPH patients nmay be due
to a,-adrenoceptor-nedi ated nuscle tone. Functional studies have indicated
the occurrence of inportant adrenoceptor functions in prostatic adenomatous
and capsul ar tissue. Cinical studies with the prototypical

a, - adrenocept or-sel ecti ve antagoni st, prazosin, enforced the key role of a,
adrenoceptors in the control of prostatic snooth-nuscle tone. This was al so

T . 1 g,




-~f,,,~~z.~z W 0129015 ., PCT/EP00110144 Two distinct a,-acr enoﬁeﬁf}ar‘,{ 2001

‘'subt ypes have been suggested to be present in the ho:man _ prostate. one
(a,~ wi Wonulzaeisnd one (a,L) with low affipity for prazosipcT/ER0nd1Rs ee hi gh
af=miry a;-adrenoceptor subtypes found in nolecul ar cloning studies have
been identified in prostatic stromal tissue. The a,a subtype was found to

be the dom nant, .representi about. 60-8~% of . t he a, - adrenocept qQr i
popul ati on. eﬁé&@?hegquﬁﬂiﬂh@% Bgeuhasgsqftp%feqﬁfgy Emlf}rﬁ'{? R5eilg; FaebeiRedy theyapeutic

subt ype popul.ad g@%fn d mﬁ%%ﬁ I I : i
bet ween the%g% 3%2%193%8, : aéhtr)nfa& ‘ e@ 2’908: 1: lc?xﬁﬁrggﬁ@ts%%%%gﬁgdng&g%p g@géfgll%n
nonBPH ti ssulisorddte &f tie dswemnaeiaptvotravasnelefiapt bet hot Mediedt & thegign prostatic

contractile response of the human prostate in virro. Ford A P. D. W et
al ., Br. J Piyasmiasel (BPHM, 24 P (1995) found that the a, A adrenoceptor may

candi dat o CHERE o FERGEERt PR A HGE Ty ReRi R o BPIgR” CBErRRent of
Phar macol .  Ipt&starft/tlssBe SeduliBR6ih, obSHRRRAN oft e uidieW Thidtedul8 if iker@@E® HRGERIP! -

whi ch appears to share many of the characteristics of an a, A adrenoceptof,
medi at es t hefaonttiag thoksiriags pooserimy stiearh amdhhesitanst et delay in ftireng emmk dlow.

urethra, faor the a, subt s predon nant and oy adi ogr aphy

conf i rmd%ﬁ@écﬁﬂ?ﬁ%&@esﬁy %%%%‘%ﬁ?%ﬂiwﬁ?%aby( Aﬁg’ bﬁ{nok.&Em,uS@Fi g,
J. Uol. Int = : P 2 ] : t

?eported t o e paa ey el Bketsll Bt enck i Rinfn B piBe SU4E PR DA

predom nant biddrkmedal, Bstobigical and ghardadblogicaloftop&des/ SfiBe pi&AHR} hdenoma leading
Accordi ngly, the evidence that a, adrenoceptor antagonists are useful in

treating | owerblagdenaptiet ebsgucigmpreors Yt Ksown. Povsven ite davelermensradSBRHiie
origin in baoth.nal nd_females,can be used to support the usefuln af

t he corrpoun&gn%gearf‘ﬁzo g?eeg% #Resfi?ﬂ?Bfﬁ P%ér?omn?? é% Fﬁféﬁ%%ﬁrﬁ?%ﬁ@%@a Bss
of whet her tdeyval & Qf)px%klﬁﬁité!ﬁt'f()% o@rhflbd T HOlag@RE 70EARHLh AT Sthe fwdritBviaex
of the patient. On the other hand, it has al so béen suggested that the a,, ~
and a, ~ adr emomemethod afehoice foresening B inorggrhai meciidingi aiwinative neswgeryhe
sane receptor. The affi nit;z of the conpqunds of the invention for each

. ) ] cn,.
receptor cariesdy ¥§sedesirpblsy The dupitasions of gisery 495 Fyaing BPHeipgingdp dheymorbidity

o prazost n ok sEan BPRERFE BipSea GE R bREnp kY BBl el R b vRAE
WO 011.9015 mﬁaﬁﬁ@h@?@@@la@wl dsthe sibifdasebef (IRf@HE receptors: using

t hetspeciiic |igand H 8- OH DPAT according to Faroin A et al., Nature 3 ~.
3~8-360 (| 988 AdreTibmiardceptarseiMc@Grath, recdpivérd. Res. dey. 610753 €tOAMNdgre specific

t herefore, the functional,affiniCL f the coppoynds Qf the invention.for
this subtypéeErQFFCSBméQé‘é‘g’é‘édo‘Eﬁ}e gﬂ ﬁ’tj w%a%@aew@wm%paﬁaﬂw asues

ted b i . - o
reported bY It auft uebudtbur ik bERATIREOceo BNk alBloordl rared 28 188l

]
(1997). In vitr e conpounds 0 onon 't ove
receptors i sn@®sthiykiotskitdd fimations asd Shsasgrestnt bep&rvint Tdiged fogsrubaiei¢lgpment.
a,-adrenerQ c antagonistic activity currently used for the synptomatic

t herapy of BPifkcirmamo orddrersngic \dregsshive diery dealobedubiee dte past d8ysersr Bxameles

side effects que to their ot ensive activity. Thus there s a need for
sel ective a,”l"i‘r‘ﬂeeaﬁg%ﬂ‘ & RH%I‘%’FYE?PZFFS‘E“@S&BF QS SPEOPR: | AHEOtE ARXAZOF e
effects of j - eat MeNkSne NQE & ; LONgsS C t Vehyy
hi gh urosel ec éljl\lléérs g{‘m gntcoﬁ%ogrﬁggo lB@Ei SS,Q;IS%\%MI oﬁi_aﬁgs %égg%g%%gp’ed%p
the dog nmodegpradRefihd§FedtihgEXRIRIE)3 G- AMRREDId BAIds &hf b& ar¥kdnNd@Rh a8@NIVE N
the contractions of prostatic urethra in the presence of very |limted
effects on Mdistinct plresssuagonists (sbwmdisth and, ndphazndimp aare sagoniss)c ovhpdu rdmic dkrd

to anot her well-know a, - ant agoni st razgsi a. Accordingly, it i %-}}5“ mayy
obj ect of tRECPINATFIVARCR FTRoNTSal TERARFIGES OPYR F BRFRCH G &%

any undue Slgeg6itEC sndiuey dazAaHEe 2B DRLEON. Oferaddsid SoBRRLIET dOLEGH Bid
the invention to provide pharnaceutical” conpositions conprising |Isoxazole
conpounds whdmdulesie aseheronistsp, which eoomeplock tentfegenios tndreadrenatine. Many of
conpositions are effective for the treatnent of BPH |t is another objegct
of the invetiesedrigs g5e SHeettveabHeAl KorFogRcs MrvwanerySiBpRtiass fpri exaRako Flonidine
conpounds which are selecti - ad of. antagoni sts. At {s another
obj ect of tﬁéoz{&ﬁvse ?iBR" g%?%cg‘ln g“f'ﬁ%ﬁ%g% 1¥so n{hﬁertcrna%eﬁgggskf neur ogeni ¢
| ower urinary tract dysfunction in patients and a nethod for the treatnent
of lower urinary tract synptons in fermale patients, optionally further
conprising the inclusion of an anticholinergic conpound which may be
selected fromthe group consisting of tolterodine, oaybutinin. darifenacin,
al vanel i ne and tem veri ne.




~ hr~~z ~Z WD 011.9015 -9- PCT/EPOO/ 10144 :4not her aspect of the i eﬂH i
I's the use of new conpounds for |owering intraocular pressure, inhibiti ﬁf{'?

chol est e 083thesi s, reducing srZnpathetigcal |l v-nedi at ed parEpewmdidhe
treatment of cardi ac arrhy ~hrrtia and ereciile dysfunction. O her features

and advantages of the invention will be apparent to those skilled in the

art tomthe follow ng detail ed description and clainms. SlI".~i THESI S OF THE
COLVI POUNDS @Fe BoEVS Rpporict Iftaqmﬁﬁeaféoi‘?g‘éﬁﬁ%léma%(ﬁﬂd?qi@lefﬁc tTREEPEH VW RTRF N MIeEY

general ly be ared as .foll qws; Sch 1 HZN~-N R3 0,04 N O Ra
TR\~ O NERREITISS B SRy orﬁfer@% Soteqish 1R e 6T IBD™ 05 FIRTORR DR

compounds. of SHas g i A Al Y L G RSO S MER P s il i eoBistice
of a condensing.gEeny L(S@d%r dxtequ&hﬁh@mm%bp@m%&@uogsooéu@@s!ayénuvm they are

cyanophosphonate) optionally in the presence of a pronoting agent (e. 0.
N- hydr oxysuctalsie o dmsesrd&lerfmthplfamdmpmulmmm or N, N -carbonyl diim dazol e)

10T B S o DS Sl
. 30, 325’6%%"2% (rf%‘?f‘j”) Sucfbet WABh pidi? MR T probeif) vl By G0 e
can' be | sof afsh) anddi, Bk HEIRHET B {%&‘é‘l‘%‘g%’%@"?ﬁ%ﬂsﬂ?ﬁ‘%’éﬁé‘*ﬂﬁa"?é&%&’%ﬁ
cor r espondi ngpp?em odes sfiseripts fanreceptors in native tissues (Hieble et al., Pharmacol. Rev. 47,
267-270, 1993). In functional studies o, receptors with a low affinity for prazosin have
also been identified and termed «,; receptors (Flavahan N. A. et al., Trends Pharmacol.
Sci. 7, 347-349 (1986); Muramatsu et al., Pharmacol. Comm. 6, 23-28 (1995)).
Several studies have demonstrated the presence of these a,-adrenergic-receptor subtypes
in the lower-urinary-tract tissues (Andersson K. E., 4th Internarional Consultation in
Benign Prostaric Hyperplasia (BPH)”, Paris, July 2-5, 1997, pages 601-609).
Several studies have shown that the human prostate receives innervation from both the
sympathetic and parasympathetic nervous systems.
The adrenergic nerves are considered responsible for prostatic smooth-muscle tone by
releasing noradrenaline, stimulating contraction-mediating c,-adrenergic receptors.
Approximateiy 50% of the total urethral pressure in BPH patients may be due to
a,-adrenoceptor-mediated muscle tone. Functional studies have indiclated the occurrence
of important adrenoceptor functions in prostatic adenomatous and capsular tissue. Clinical
studies with the prototypical «,-adrenoceptor-selective antagonist, prazosin. enforced the
key role of a, adrenoceptors in the control of prostatic smooth-muscle tone. This was also
confirmed in the laboratory by studies showing that, although both ¢, and a.
adrenoceptors can be identified within the human prostate. contractile properties are
mediated primarily by ¢, adrenoceptors. Many clinical investigations have confirmed that
a,-adrenoceptor blockade relieves lower-urinary-tract symptoms (LUTS), both of

irritative and obstructive type. in patients with BPH.



WO O | ' 79015 -10- PCT/ EPO0/ 10144 aprotic or chlorinated solvent at™] Mau{ xC
10/ 100C. This kind of condensation is well illustrated in the exanples.

Anot her wsaxénaolsd | nter nedi ate which can be used is the mxegrpasneyy de of
1, obtainable by reacting 1 with an al kyl ©nl orof ormate in presence of a
tertiary amne (e.g. triethylam ne or N nethyl norpholine), then reacted
with 2 at 0-80C, optionally a pronoting went v(re.g. 1- hvdr oxypi peri di ne) may
be added bef bpwe1 WenaghiTret antietog Amerns SbH [N) ajso develgp iRrarqraen a9 theyspe.
(1967?)). A tg%nati vely . e.condensatic(i)n £ap UQe m%rcrigd out without a
sol vent at 129- o0 M-Hdpelft YORRR feludes "ot ™ flline sumptogy, sugh "2y ugency.
1931 )) or i phchitHenbidndnHo&tRer 8 wMiNeNvenk®md-suth BsYWBAk sTB8m, hesitancy,
condensati on can be al so performed through preparation and opti onal ’

i sol ati on of imeractiney, theompketd bleddwfeniptyingahd asdamiphl $tedinides . Thzheoth men and
preparation and use of these |ast derivatives.are well. doc ted in the
literature awamsﬁ&mel%egciaéé&rlé@w PeyeIeAcs Refiline o veis ekl Tocieer e that o

derivatives gfqlGalF @uH&é’:R’inéU&&ng nBlyoe! iaEthcl. Sin é"{é‘e%ﬂgﬂd}«,%ﬂ%ﬁ‘m&@@m?ze
converted into I" in the presente of ~a condensi ng agent (e.qg. =

ttimet hyl al uwaniepprieditcaredaqy DUTE iamdhteh ta aginéaddr extenethas @ah watithdietric (Soralse,
di chl oronet hane) at -10/80C, or without solvents at 80-180C, (Winreb S. M
et al., Tetrahodryaing M.t NewpiogyqmgrGnodvremicdd7M -85 (983 . Thegughorsgandiudeio,

49 (1979)). h hod f d ti s t.ed d i
roner (o ok s ABRE L 36 e, Fip SRR RS ko Pa NS 130TH Gn FPGIRER o1 bhso
nto 3. TNt esEaseolantinss BHHlickle 18kARANG. SiQIPalcs o RoMm.AOMEsRL LIS &

sui tabl e | eaving croup by nethods we known to those Skilled in the art.
Conpounds 3 favktdndXrethtag asisme Ginotipna woteaabsirattoge andogous to BPH-induced outlet

aryl /al kyl sul phonyl oxy. gr ou can be subsequent!ly cted with a

appropri ate %tﬁgﬂﬁg?ﬂ’pé?‘gﬂeﬁ&zd&?y %ﬁ@"‘?ﬂﬁc‘i’ "’}Wi;a%%g’gtlpffﬁ?-?eénﬂr ERRTEEPEPT
out preferably.,.: SSAkiL Vi eqw .t h é f
20- 2000 i n oLy L P UeBERER SRk el I GB, SO il bkf o 2808oRins

met hanol , orargiuk&bli cladival pedcdedto regtUdlTY in wohtfes (BitaRetuke IatrmribaskeBaNSN as
pot assi um carbonate. See also G bson's chapter in Patai: "The Chem stry of

the Anino G Boql 55, Supa-291-w(2008); KelizakboM. &1 al, ¥rit . Loebnemsiopabibarsaph ol
f d iy i.scl dint i t t ' . | . .th
cki | 1oa i n thesai00030 PRy ol aBpireirae B i olftnnd Gigistaton 87E -

phenyl pi per agifi@nishs @Ad @nfidfolifieddidsOSnKiAvE PG dda8a T indtrAiR8S of LUTS, as
~-hal oal k-yl nitTile or am de by the nethod illustrated above for the
condensat i onsugkessahippbingmuickahderhaspndlyBravdi X Lol 85, Supp. 2: +5' (RN~ 2~. ~2 WO
01f 24015 -1 1- PCT/ EPQD?/ 10144 a.~-unsatuyrated alé%l nitrile or anide in a

sui t abl e sol e RO§iDIe 888 Bhi-ARpEonISIS 15 theymanageinent gf REWEOGERIC qower urinary
czl ori nat ed : r,ot.J : ; I &

bet neen 0C ardl” Prar el e TBE a2k P Sq 5P bR Diokical qeds U B RLUTD
standard phtrhay isad do debitityrind apmotored areisesiods Edigplicadond. imudihg idteeassd donay

cv ano group_provide conpounds 2. The conpounds | where Ris a

trifl uor omet fREVEBEH. pReATJINERSE. grisine SHACWE, SPeurieat UBRRT WindrY itTagt infeqsipns and

conpounds | where .R i dr.oxy.gr by kno edures_that include the
use of t r i f |W€F6§B¥ﬂﬁ“§§h P%ﬁx&%aﬁoxg n%@?ﬁ%@e r% rwﬁ% 15 h&iRated % presgrv'é reénal
phenyl trifl uRheiet Radesaid estbsicse chpBdiidhs.C ABMyARERioRUSH od3ntabBhists may
exanpl e. 1.3-dichloroethane or other chlorinated solvents, toluene at a

t enper at ur e YeaefihpatieangywitheNWEEHR b9 (faritirating heineeftdrage by mblevtiog dugh detmesor
solvent (Hendricksqn.J. B. et al.., Tetrahedron Letters, 4607-4610 (1973)).
The N oxi ded B0 AsEA AL STl bR LHeB, by, P BHea dparace
procedur es kpgya, HRIESKI | | Dl ha T, jdat | 20 €448 Ein;
descri bed by Br ourtgﬁ%% P. '{%yntlig%ld&s 1 O%nglio ?%ieg%?WHBa lgﬁ/s jury
di f f er ent i atresistang 1ot dneicholinengity. egantagbmiss imiprdved biddder esthplgance.nKK garakit M. ng

both the N-oxides and the N, N -dioxide to Q(_a _obtained. The preparatiaqn [of
the phenyl pi9éfaBrines Lol fraerngdenadRawAuph 2% Re-30i(2Q00: Sundin, T o @t /gy (T
docunent ed i1y the expal-REN ry and.uses _synthetic procedyngs s4e |
Known 0.t hoos X111 %'Zf?ﬁ‘é‘b&??,“v"ﬁi %’%@ﬁ%ﬁgé REATER as i oo sy

proper ani | i feretRiQRDIS. StAgdar drsieast:iognsandoddye subsequent cyclization
with bis-(2-chloroethylamne) to afford the piperazine follow ng the method

of Prelog V. et al., Collect. Czech. Chem Comm ~, 497-602 (1933)) or its
variations (Elworthy T. R, J. |~led. Chem 40, 2674-?687 (1997)). DETAILED
SYNTHESI S The following exanples illustrate the invention. without limting

it. Ezanple 1
N-{3-[ 4- (~- Chl or o- 2- net hoayphenyl ) - 1- pi per azi nyl ] - propyl } -~ nmet hyl -3



phenyl i sozazol e-. ~-car boxami de a) 1-( 1 pla, 22T
6- Chl or q- 2- net hoxvnhenvl )-4-r3- (I ei -oht hal i m do) - oropvl! | - pi_nerazi ne kT
(CompounOPYI0LS — jy ——— ~ 7t ~| "~z WO 011:7.9015 -|~- PCTI Eﬁ@@*’wl%ﬁ A
m:cture of 28.64 a of 1-(~-chloro-2-nmethoxyphenyl)-piperazine, 44.6 a of
anhydr ous potassium carbonate and .:3.66 g of

IT-(3-Dbr Ormgrxocgé Smgtht hﬂr%ﬁgc torg %t@"gesnﬂlawgfbeg(:%ﬁ%ys{ed 10 Bﬁ%égfn Rge? hgx%l%s

reflux for AP ET - C00 Froom tenper'a’t are

added under ﬁ*x‘“ a(agpt»gﬁ &%ﬁtgﬁhlgn@q w:gnatv%é%gf& ﬂrE.—g‘JErPABYLt&é’eCHcB“

yleidlnga)? "o wth m wat er and
crystal | i sedshfiang nﬁr‘%ﬂﬁ@bto@fs{l s%uﬁ@uﬁn@eé@&x%lo@ihotsﬁﬁlés' Have b@&ﬂ?ﬁﬂﬁﬂed
mel ti ng at 131- 133C. ' ~1ZR {200M 3z, CDCI" 8): 7.78-7.8?, m

pht hal i m de iddproskdic sZro&aﬂerl tisues, Than o, 2 lsl.lbrpi?d has ifeindetoHek, mHﬁionﬁn&?c r@@esehﬂﬁg
met hoxyphenyl H4; 6.66-6.78, m 2H nethoxvphenyl H3, H6; 3.81, s, 3H CH
O, 3. 71 - 3. 82poun 628§ % @A, thif @G)ad::en@ceﬁ&r?po@olatinm Ridden2iiplipesr sigiges thdthere may

2. 40-2. 66, 2 CH, . 80-2. 03 2H

CH, CH, CH, . 5 @@R@C%Lﬁ%%@%%ﬁ%e/mp%gﬁ‘@sc FTHED ﬁoéﬁé? 5 RSt Bté{sné?i%néhe

tri hvdrochl ori d d.1B t oL 20, d
A and 8. 6°%+$1°s§9w§%my&%?@% oty £sR Tt B Aol G O%) R IBEN

stirred at gy yxykor 3.6 hours. Afterwards, the reaction m xture was
cooled to roomtenperature, diluted with 400 mL of water, acidified with
37% hydr ochIToei &, ,asirehocppior was) repodedsta mteglthtd die Gorfirdatler fespdiite ¢ff el ipirhat ed
solid was collected by filtration and washed with IN hydrochloric acid

fol | owed by PrRstase i Yire. Ford Pafe Dad¥- elote it f dthatmBsolel b ddal (H395) fownsicthat
filtered, magle basic by the addition qf 36%sodl| um hydr oxi de at, 0- ~C and
extracted witsh i eatdﬁ%“%?tﬁérma‘l'ﬁ’é’t O‘PEfgﬁ' ConERERIeEESPORISH D RPTRATSHRlRR  and

d d di h ed d ffordi 1
g (569 of _cHeiti L omnsBinte TE By, BERo el o PERE: 3 KEFHABI AN i hn 351 i he
base in chi hQIrgEJBz""'l}#' %é*a 62 oﬁqB%VﬂL@nﬁlﬁt te 3N £iRA0Q g& which

ri owed eva

hydr ogen ch o} ron to dryness in''vacuo a

crystal | i sabhanrofio tdhére @RinguUSS ftﬁ@%h%@@ﬂﬂldsdbiem% eM}EﬁooJeBto% me@tdé&dtﬁehe

title conpound, nelting at 200-202C. 'H'fM ( 204M—l£ b) :
11. 20- 11 60 cofurgctile ﬂelspdn\se bf;he&um&rmtebr 3H NH-~' 6 867 10, m 3H
phenyl

P56, m H6§ﬁﬂp?é gathe iolh for g %émwmreéowﬁ’@v;é# %%tha%&ph%' ’
GO O Lt lofiets o S A ogdofin RE2 s Bt 1

3- ~4- (6- Chl @5 0SopTE: hQXI\&J(BﬂQO})I -Thepdr,R @ind 7, ) vhbty ss Py rd¢portedab bl present in the
phenvl i soxazol e-4-car' boxam de 1.08 g of 93% d| et hyl Céanophos honat e and
0.92 of hipmen Kyiraserneithdielaaerognips Paedemie loy, Berglof. Urol 160 937-

3- phenyl - £ z o] f Sin its
base and 3 HRYJ)E?ﬁg %ngqjmsglg’iaﬁrrlgt%X# g? ?ﬁdﬁn%dé&ego?%é %%Qggn%s &re ﬁe

t enper at ur eu‘é@t&@ldv&é‘é@ﬂmbﬁ' trh& Sy frxr‘%t&ﬁ)s 8f-bodostald &id BoPphtittiie’ orﬁﬁm ik boh,
the m xture was poured into 300 of water and extracted with ethyl

acet at e. Thenatesrdnidrferialgs gambe useayrersgpm thevusefubngsswof Me&o%p@qn@mfsths @cHsemn
carbonate and water . After aég on _sq geiun%sg%&haﬁ_lg t he.spl vent was.
renoved i n VEEHEOD ¥hECHRERC mBF HER FERADET Ik Gire Pgo%uacavezoggm
(7% of th%rﬁbtt %r gwgﬁthggg‘gdfqgeﬁ;nehgm 142C. "H NWR (200MHz, CDCI" 8):
7.60-7.70, m enyl H2, He6;, 7.4~-7.5~ m 3H, phenyl H3, H4, H-; 6.9~
dd, I'H net mxthlér&ﬂé/ﬂ hdrlﬁ; 1t6h&”alsc§jbeéld'|sudﬁ§t9@’ﬁ)/a@h@cﬂﬁ| kied dg d&enébeplors may
nmet hoxyphenyl H3; 2~, t, IH NH 82, s, g, 2H NHCH :
2.80-2.95, mgpreent @smq@ehmmlomabfor@se@the§mnsr¢c~mq3 2 40- 2. ~~, m 4H 2

&pg_laé:_'ne @srﬁﬁé 3%|F\| tﬁé combo%Hq_'fhe therinon for eagk;_recegt%r cr:?n be é.ssessed by

{3-[4-(5- ChyQLgfogbgmq{%MefyI,,)m&plglag)%lgﬁsnyI] propyi } - S-net hyl - 3phenyl i so
aazol e- 4- car bogam -t ~- Chl or o- 2- hvdr oxvphenvl ) pi per azi ne

di hvdr obr oni e o (drazetbi r&ég)toﬁsﬁbtﬁmﬂ&klﬁﬁl thef stecificdli®¥ind *H-prazosin. according to

| - (~-chl oro- 2- met hox yphen pi perazine in 40 m of 62% hydrobronic acid
was stirred at Treéﬁalllnctﬂbr rRymaerir Sompg £ef9-800I%9AY to room tenperature, the
m xnire was filtered by suction and the solid was washed on the funnel with
acetone affording 6.02 g of the title conpound. Mp. >270C (ethanol).

"H 1V ' MR (200MHz, CDCA 3, S): 9.3~-9.80, br, 2H, NH='"~; 8.60-9.0~, br, 2H
IviH, OH 6.70-6.97, m 3H, aromatic CHs; 3.00-3.38, m 8H, piperaa.ne
CH,s. b) N !3-Chlorooropvll-3.-ohenyl -5-net hvl i soxazol e-4-car boxam de

( Conpound ?B)



The title conmpound was synt hesised follow ng the procedure described fﬂ)r/ﬁa,
the compound of Exanple 1 ¢, but substituting 3-chl oroprop Iam ne
hydrochl@ﬂ‘ﬂ@!’qlér Conmpound | B and doubling.the anount of EPINAOMH ne.
Pouring the reaction m.Yture into iced water WO 0129015 - 1 ~-

PC T/ EPOO/ 10144 and filtering the precipitated solid. which ~as washed on
the funnel w-thsa+2 . Yi:Ug eyrf o
wat er , affo\rl\cdzd?ﬁgf"t %err Pg{grll%fe“#ep%hg%kﬁ% mé%ﬁlfrouﬁdh %/1%6’ ?ﬂfﬁ%’v‘%%ﬂ@{% to
"H:~" 1~ R (200Mdgin &D&I 8., Ngyure 5.345358-660 (I988%H, phenyl CHs; 5.50, br, 1H,
l~"H 3.30 3.45, m 4H CH CH CH; 2.70, s, 3H CH3; 1.80-1.90, m 2H,

CH, CH, CH, . cThe o, -adrenergic receptor is not yet cloned and, therefore, the functional affinity of the

N-{3-f 4- (5- Chl or o- é dr oxvohenvl | t nera2| ropvl ~- 5- net.hy I-g
phenvl i soxaz IR OhBRVERISR. FArdbisr WOBPe 62 39355‘?@ Ry &i9g apEsolered preprof
Conpound 2 WMRC n 1

m nut es. f%rr@f%% %%ﬁq‘?g&}éggwa&ﬁpera%?ﬁ %%g%ﬁﬁ{bgre %ﬂﬁer 2k %43&1 8
mL of chl oro(flggm and inorganic matter was filtered off. The f||trate was
evaporated to dryness and purified by flash chromatography (chloroform

met hanol 97. B vimy tessingiod|the 0orBpownds s dnvemken ontthe abeveprs0eRIOTS i gescobedBC.

"H 1~ NIR(?#)OM-qéﬁ_’%D%Iﬁ 3218760775 m 2H, phenyl H2, H6; 7.45-7.60,

m 3H, phen 9:7.10, m 2H hydr oxyphenyl H4, H6; 6.85, d,

I H, hydroxy 0 o o H,

NHCH, © 2. 62- QEE %gw’m?% Jzadé%e&l%zaﬁﬁae g anofr‘;c:ﬂ:‘%'ileug1 3% f@’ S{Smﬂﬁfm%m

pl per fiZl ge Ghierap® 08 BPH areddorleQibiyige GHc@HeN.ndbuﬁ'ectlw?&usdﬁcl%t stdd, dfdctstine
anpl e

S— Met hyl - 3- pRdkrsir hNO[[@SEYP—c’tCZVW{’Z 2-trifluoroet hogy) phenyl ] - 1- pi perazi nyl ]
propyl }i soxagzol e- 4- car box de Thls co ound pr.epar e described in
Exarrpl e 2c, “Binsshere e iar?gg“g?%rzse eFuve g2 g%}ﬁfé 6&99 nﬁh@ﬁwqt%ééﬁapﬁlﬁ@ to
(prepared a crude was
purified byst1b\EJ & Hﬁftgr?g o ra ﬁﬁ&?_g OLﬁ%vce ate ‘%s@f%aﬂgf '95:i) to afford

the title CUTHEWHﬂdh.(gW%seIMtﬁ'ltyJoZ‘ihel&ﬁﬁ-‘pounﬁk of i Rineiitivras bekXdested )ri the dog
7.60-7.70, m 2H, phenyl H2, H6;, 7.40-7.55, m 3H. phenyl H3, H4, H-

6.88-7. 0~, nmodel, dewnberlu@rﬁj@mm)’éhwhw t!xsﬂlseﬁ"@a% in antagcpmsmmthw,qqgmract@gnsgqq
??S_I g:-lg > 402’52&31‘?5”%:3'\'&‘}4%623%%%? g&ngg lxa;}eé e‘fﬁfctg plffcr)(?dz)pfessur Ribedi Shows

G0 1, HE4 Ol oo o ke 6o .5

h-{3-]j 4-] 2- Me¢doedihyty;-it(ig a%aﬁnmldﬁéwbﬁmehﬁgﬂﬁtwﬁ%)ﬁrbvﬁc Ri ethed bMyediing BIRY | }
- 5met hyl - 3- pheg%l i soxazol e-4-carbo~am de a)

| - (t - But oxvc#HpdAvis @mewﬂﬁe@f&@{eﬁ@%@ﬁhéﬁwmnﬁwl&)era2| ne (Conpound 4

A) It is another object of the invention to provide pharmaceurical compositions comprising

1soxazole compounds which are selective «,-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 o,-adrenoceptor antagonists.

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

tolterodine, oxyburtinin. darifenacin, alvameline and temiverine.

lez‘/[/



A solution of 8 g of 1-(~-hydroxy-2-nmethoxyphenyl)pi perazi ne di hydrgbpc';ﬁﬁ"béml/
(prepar Scribed in US 560896) and 3.17 g of anhydr j um

car bona’S'éeiolﬂﬁzggg m of water was evaporatedSto dryness in \g}g@ﬁg%ﬁ"@%‘ m of
anhydrous tetrahydrofuran and i.18 g of di-t-butyl dicarbonate were added

to the residue and the m xture was stirs ed at roomtenperature for 2 .

hours, then Afiihéd apbcrasthyhdriauentoat isahy dsobinaw yaspamdedor BherisdSpensdudi

was filtered and the solvent was renpved in vacuo. The residue was

di ssol ved i rPregereninhgpiting cBplssrohsynthesis srdyeingrs mpstheasHbamadie dain so! e

of 5% sodi um bj carb nate, . ﬁrﬁg ]593@_&9%1;& t%ﬁ%&gogrl ed over sodium

sul phate. Th FEBTV SR ARES Féiove reduce essure and the residue was

purified by dihasfeathéOimt QBRARRY;s (DAL (N UM 1ok & g%ﬁb’ﬂo B6RLRE1€d/indRa aftO

give 1.91 g (?8.7% of Conpound 4A and |.~8 ¢ {3~.‘?/() of

1- (t - but oxy o tire/fo}lowdrfg-dqteil dsldessymtannizmdydlamyg) - 2- met hoxyphenyl | - pi per azi ne
A solution of this by-product, 40 nl of nethanol and 6 nil of I N sodium

hydr oxi de was mai nt ai ned overni ght at roomtenperature. The m xture was

neutral i sed gyt Eﬁfsq i Tﬁﬂ ; varﬁwg - reduced pressure
and the resimﬁ} |ssol(\§/g |nC4(8ﬂl%)éo C Poro orm ﬁ?éréti\washi ng with 3 x 10
m of wat er  THeh@mpogads scchaling to/hs itireneon maegesediiyibe préppfedtae fellwve: he

sol vent evaporated off in vacuo to recover an additional 1.1 ~ g (17.2% of
Compound 4A (total 4~.9%. 1H 1~ (200M-3z, CDCI" 8): 6.70, d, I H, phenyl
H3; 6.45-6 53, m 2H, phenyl H4, H6; 5.Swhemg1 1H OH 3.78, s, 3H, CH3O0;
3.48-3.68, m 4H, 2 piperaane CH=s: 2.82-3.0~, m 4H, ? piperazine CH,s;
1.48, s, 9H, (CH3)3C. b) I -f

t - But oxvcar bonvl ) - 4- ~2- met hoxv- %MN/H\[ uor oet hoxv) - phenvl ~pi ~er azi ne
(Conpound 4B) A stirred m xture of 2.83 d\ng 2 md 4A, 6.0~ g of cesium
carbonate and ?.9~ g of 2,2.2-trifl uoroethyl uenesy phonate in 60 ni
of acetonitrile was re~uxed far 16 hours. The scaFvent was evaporated at
reduced pressure. 90 ml of brine was added to the '~ ~~ ~~ z~~ wo oin9ais
-16- PCT/ EPOO/ 10144 residue and the mxture was extracted wwth 3} x 40 m of
ethyl acetate. T ne onganic |ayer was washed with 3 x 20 nml of ter and 20
mL of brine, and dried over sodium sul phate. The sol vent was renpved at
reduced pressure and tthe residue purified by flash chromat ograph

(petrol eum et her/ethyll acetate gradient 9~:~ to 80:20). The solvents were
renoved in vacuo to gifve 1.86 g (~29% of Conpound 4B as a .te solid. Mp.
(98) 10210~C. "H- NMR (200i Vgi z, C®13, b): 6.77, d//H, pfeQyl ;

6.4~ 6.63, m 2H—pRenyl H4, 4.28, q, ,2H-XCP3tH-ON-2 & 3H, CH O
3.53-3.68, m pOperazi ne\CH, s; \2. n 06, m \ pi per azi ne CH, s;
|.48, s, 9H ( 4 R

| - f2- Met hoxv-5-12. 2
(Compound 4C) A soNutbep of 2.42 nD ofR¢rifluoroacetic acid in 30 nl of
anhydr ous di chl or omét hané 1Was added dropwige at 3-5C to a stirred solution
of 1.17 g of Conpound 4B in_ 40 m of anhydrous dichl oronmet hane. The m xture
was mai nt ai Aitecowenrdangitionapl compeensdspl Matiuthe, oweminealkyli derivatiges3d (rhesme 2N

sodi um hydr oxi.de and extra te{d W.th § X '}1)115 m_.of 2N h dgochl.ocrli c acid. _The
aqueous aci deiage i geBnpuBile F The investion S (Pndensalin 3R bEEAERY Off BTFRERd
W th 37% sodirum:ByaemRingd 8 étgloﬁc?dl%&&lcﬁ%ﬁﬁgﬁélﬁ td &ieiﬁvg(&v%ﬁ%lsﬁﬂoﬁitg)ﬂ

et her. The organic layer was dried over Sodi um sul phate and fhe solvent was
renoved i n wadomallyo igi the Qregénag (89484 profmotiogpagzend @Q. bdkkydrexygutdiniokdoi #- A
solution of thi ase in, diethyl ether s.treated with charcoal, filtered
and aci di fi é&n@ygamnm% orVgy ﬁm%ﬁyﬁmgaéﬁzefﬂsdﬁiaaéprwcoqré@fwwaadﬁelve%

gi ve the hy gc%!u%r' . 580 fi i t ald i ged, fipom
acetonitril l!S'r?i'n et%gfr;loo d? 6§§B¥§J yi e)lbéc{} tIR)elhgﬁ%I(yn?egg n(sf\{ai?lr% g.”l\/l p. ! (188)
202- 208C (dQo5R18 (HO&VDRBhERP AV, etGDCU3Med) Chéin) 83, B4 (1992h, Isidhiara: Y Get @0,

d, 1H phenyl H3: 6.67, dd, 1 H_ phenyl H4; 6.5 9, d, 1 H phenyl H6; .
6.11, br, 1GierNPharm. By, 38, 32p0- 383 (19D Inzsompey casgs the{ac b imjermpdiagy |
8H. piperazine CH s...d) N ~3-(4»(2- Methoxvs5-(2. 2 . : e
>t 11t tor oGP, SBHERIFE 2 SBE S THIRY It agy! imidazolides) can be isolated
net hyl - 3- oheRy | fufB%a%ated vt DX BEuasfbithed HREPAL NG egsonRiRPAhRIs §F) in an
described in Exanple 2c, but substituting Conmpound 4C foor Conpound 2. ~.
After cooling to roomtenperature. the crude was punned by fash



WO Ot~?9015 -1, _ PCT/ EPOO/ 10144 chr omat ogr aphy {di chi or onet hane : 2'7v MCW( 200,
ammoni a i n nerhanol 97.5:2.6) to afford the title . - conpound. (64%. M p.

126C. ' WRPAEMIE200i ViHz, CDO 3, 8): 7.66-7p76, m 2H pheifyi/ERP/014g.

7.46-7.55, m 3H phenyl H3. H4, H6; 6.76, d. 1H, trifluoroethoxyphenyl H3;
6.46-6., m 2H trifiuoroethoxyphenyl H4, H6; 6.20, t, 1H, IrrH 4.30, q,

2H. OCH, CF3; °§?§Bﬁ o 2Hhic b : -2 2
pi perazi ne :g{iQSr g%lo z?lg%n- H, &éat%g/lggf;{;hs %ndﬁé °Ed%’|5%§‘?rg‘zsﬁﬁee“ @H,S%];ﬂcd o
2.27, t. 2H, the@MafriplésHAGKHer Bruivaré? interfifediate with d2h, KéHudetlis tiexmi¥dearthvdride

N-{3-[4-[~Fluoro-2-{2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl]-propyl}-
~- et hyl 3- phehil qhg@;@glilmbé{_rgaq;mgbb%ag@uégl chioroformate in presence of 4 tertiary amine
5-Fluoro-2-(2.2.2-1rifl.uoragthoxvl,-ni tr obenzene Q Jor~Stirred
it ure of 3 Geldmine B BB e SRAC BIRIE s el bl
20 m of anhydroimodhsmt Nklef ALEREDEBINERIIMGahed Rt 2diel Gdrere ﬂaehﬁﬂﬁxé-ad%fi{iﬁ{
this period, 6.66 g of 2,2,2-trifldoroethyl p-tol uenesul phonate was adde
and t he m xt (Aleemsmn NtF. Ozgl Bdact.i@, s5h@E962)perature for 40 hours.

Afterwards, the sql vent was renoyed under redyced &é‘gssure t 36C and_50 m
of water was/HEREHVEL: the CPBISHHRION FAR A SRTHCE QWisWHEPW: fidVamt 1 BRF20°C
hydrochl oric | dye ctred W 40, f I a1 e .:The
organic | ayem%nags 'egE \%\7}31 tﬁ' ‘gﬁl r%%gglfg %fl ﬁ%nﬁgﬁ i gggow}eorraigg%'ﬁh%% u °p?|tgf 1'ee‘ﬂ
and evapor at sflvérts (5. riégigmen vacuo. The residue was purified by flash

chr omat ograp%%c(petrol eum et her ethyl acetate 100:7) to afford I.53 g (32%
of Conpound gendansgiqn carrbagzo( peybwmed tyoael preparatipnesd gpriongHisolgion of
7.32, ddd, 1H H4:; .7.16, dd H 4, . CH=. b

L B lor o- - (Baoit % ity S hhesh 0T Rt b PR 158 6F dbse o
g of ConpoungerRAigadlard vkl dbclneRAGY ¥ 1tk@turk Bndlhd¥fin B peBbltVdkilfeiGh fhEarpas
stirred for 14 hours at 20-25C. The organic |ayer was separated and the

m Xt ure extrAlsbdesswieddtive deridtrivet obfl aah foglused ahett &s. allfylrestecs) miiicte dn orpacsnche

| ayers were washed with 20 nml of brine, crjied over sodium stgl hat e and
evapor at ed t SPRIFYRE4R0; hin, feupretegon of ¢r tprgerng. ageng 4-gofrimpe HER) 6B as

an orange oi . n s = VTS AC - =P 4. . B
(200: ~1 Hz, CHYYe \e%g‘d%é . %gé,h??ﬁ‘,a‘e? ﬁflvf—fé: (eég.'zg‘?’%‘.‘%o@r’nﬁ?‘%&%&%%aﬁd 7’?&?} ?’rz,
g. 2H CH,: ®itBdut $ulyen?Had¥0H 80°C) (Weinreb S. M. et al., Terrahedron Ler. 4171 (1977);

| -(5-Fluoro-?-f2.2. 2-trifluoroethoxvl - ~henvl | ~i ~erazi ne (Conmpound 5C) A
stirred m xthipeomoW. . etala 5. DwpdqndP 6879D. 45 g of .

bi s- ( 2- chl thyl ) ani ne, hydr echl or i 0.5 t assi. '
ot *aninydr ousEBoRSSEaE TRERPE At e dimseiis fheonfl Abali ARt PRSI CEDF B
hours under @ﬁ&f@smmo,ﬁﬁlog@ﬁﬁ%}av@@ex&t,em&%emﬂonh@mﬁ@@.M@&séb&@of“ﬁba

residue was treated wt wat'er and 10 nml of 20% aqueous sodi um

car bonat e anQHeher @coladicvgrotp & thedOomverefl imtoraysuitabletledving Trowpdivgasthods svelr
was washed with brine, drjed. oyer sodi um sul phate_and evaporated. to dryness
i £ A IR LA R S el Sl R
ammoni a in hanah i r : : . g %4, .0f
Conmpound 5An€i an olfﬁg.‘ﬂﬂll—oﬁﬁ%\%fy( %[08(51 k’/&gcﬁc%)% %@Qe§§a }n%‘?ég%%%gﬁ%m]anl Iﬂgﬁrﬁgfﬁm

6. 55-b. 71, nphedidpipdrazihil;4. 4TIRG nucjeopttilic GUbktiThBon 3s @arriddr puB idrefiriaplyy it ngot
CH,s; 2.38, s, 1H,_NH. d) Nf o o
3-f 4- f 5- FI udiegessarily ot o tempetass Jaine,tg raesndi 2Q-200Coér a-pHen selysg ek -as

met hyl - 3- pheﬂ)ﬁe%%ﬁ!n?de?‘a%@{og%ﬁtmﬁp?netha.nol, 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
skilled in the art, and includes nucleophilic substitution of a phenylpiperazine 4 on a
N-(o-haloalkyl)phthalimide or a proper w-haloalkylniwrile or amide by the method

llustrated above for the condensation of compounds 3 and 4 or by additon of a



Thi s conmpound was prepared as described in Exanple ? ¢, substituti ng/( ”'U’L‘( 2&\2
Compound 5 C for Conpound 2 A After cooling to roomtenperature, the crude
was pur i WOS&2MI5f | ash chromat ogr aphy (di chiaronet hane : 2NCFRIAISI4 n

met hanol 97.5:2.5) to afford the title conpound (59 %. Mp. 123-125C
"H-NWVR (200MHz, CDA 3, S): 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, trifluoroethoxvphenyl H3; . .

6. 55- 6. 70, n?-BzFPgWF?Fucﬁ?‘S“é yPhedidiun 1@, SR E?IQF‘H (P HEcgonglieq,
2H, OCH-CF3; A3y dimetlvifdithartNdeHa; ciofRadd Fivelt #Hbthér RERGIAELIAE sgl"lu%n_)| é_{%i
s, 3H, CH3; 2.35-2.45, m 4H, piperazine CH's; 2.25, t, 2H, ~CONHCH, CH, CH N;
| .50-1. 65, meni}drat(id, bttwEeh . 0°Exang|the Gefiax Jerhderfrird'df uthe osalven?. The following
"-trifluoroet hoxy%- phenyl J- 1- pi perazi nyl J- propyl } - ~-met hvl .

3- phenyl i sox#2eAasd PathaiFH @ gFRu@edeprategiion and the TedugHor pf ghesamidoor cyano group
PCT/ EPOO/ 10144 Thi pd was prepared as described in Exanple ~,
substituti ngpr%ytd}-%@%%-gy:‘ ("_'?.2-trifiuoroethoxy)-phenyl]piperazine

~Dr epared asTHes6mpbesHs D whErd #E8QQiflhetormetipestnshodyRxy b8 c&0BE isithéfdsed
roomtenperature. the crude was purified by flash chromatography

(di chl or onet $tamiag: frar-compoevndsal wWherad iy arlyidrog: @pup by &héwn grackéures thaginclude
compount, (S450, ol o g8 b (200002 o DO Bif SO 10,
trifluoroeth H3, ; ; 28chtas. ¥bb eh¥mbhe. 4 29 ,

001 o3, 3. ST B P, el geb s 2] s, P, o
3 H CH3; 2.éhloriRatdd solventdHoliznpkpe tazpersnueHnshe Zange l‘b,enilcen2430°c and the reflux
COV HCH CH CH N, 1.60-1.66. m 2H CH CH CH . Exanple 7

|V - {3-[ 4- ((teomsrasnss- of the solves dRenfasksenJpForsy| %x;%zfrﬁﬁédrw] Leftepy, 034N |
propyl } - ~- rre&:%L- 3- phenyl i sogazol e- 4-carboaam de 0.07 nml of triethylam ne
was added at o%piterrperature to a stirred mxture of 0.22 g of the

Conmpound of ExaRPbBdes oflchipdindd I MapbeRyhthédiddd By d@pRkidatiBh Pbcedures known

di chl oronet hane. The m xture was stirred for 10 days; during this period 2
addi ti onal awchossskolied\Nphnart iThé bkidaden pocddire descoibed by)Brawghaot P., Synthesis,
triethylamng (0,07 0.04 m,)..were .added. Tne.reaction nixture was .

i Lot on i ¢ nieonO G A8 2l et GRS TP e G SiRrifRe rioe
car bonat e, OTIa [ (R T i sol phalisyid ed to dryness in
vacuo. The cru em\f\l/ﬁsﬁo%tr}?ﬁgéﬁgg Has%u’chrcl)gr}gt ggjrgépl)ay Eng{lhyl acetate :

met hanol 96:Bhe prepafdtionfGhd phanylfipeirzinds 4,hmt [yet kndvin ire tieolimpraturel,. 1s Mep: well
49-~3C. "H NWMR (200l 1~I Hz, CDC13, b): 7.66-7.76, m 2H, phenyl H ', H6;
7.60-7. 60, ndocymengseiny thegxpeqmentplspartyanb uses [yntheic Prpcedwies vayhwall knpwn ey

H6;, 6.20, t, =ty 3 36 .4, e L 6 hperazi n
CHes: 2. 70, %’?’%‘ﬂ"@%ﬁ‘ %%46‘?’2%? %Jﬂiﬁg,e ‘Egp%%gfea% %%%ﬁ@?e%?@@ , gtt,f%fﬂ?
CONHCH, CH~CHsti¥idatd eirctiodandthe 2hbse Qs &ltdatiof-aaiidie (B chloroethylamine) to afford
3- (4- Fl uor ophenyi ) -\ T- %@ [-~-[4-fluoro-2-(?;,=?-ttifluoroethoay}-phenyl]-1
pi perazi nyi | themepsrezing §ollcaving dhe mebhad 96 Psivgldy . et al.,1Collect Lzegh. ChempGomm. 5.
011.9015 -~~;, P PQQ(,10144 a)..
1- (4- Fl uor o-@%f(%ﬂz : -9fe§>ﬁfd&§rvsg%%s%&?l%%m-)&znf- Med. Chern. 40, 2674-2687 (1597)).
3-1 N -Dht hal i m dol - nronvl) -ui perazi ne (Conpound 8 A) The title conpound was
synt hesi zed foll owi ng the procedure described for Conpound | A of Exanple 1
but substit UDETQAILEBR-SYNIBHESES - (2, ?. 2-tri fl uor oet hoxy) - phe: ~yl ] - pi per azi ne
for 1-(~-chlgro-2-nmethoxvphenyl)-pi per.azi ne. The reaction m xture was
extract ed vviflPFfﬂ%QFﬁWe FS WMeITath egRvEtge- W%Hti%&ﬁ%ét- dri ed over sodium
sul phate and filtered on silica gel, washing the panel with diethyl ether.
Evaporation g, deyhess in vacuo afforded the title product (66%, Mp.
(104) 108-1 bl

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

phenylisoxazole-4-carboxamide
a) 1-(53-Chloro-2-methoxvohenvl)-4-{3-(N-phthalimido)-propvll-piperazine

(Compound 1A)




"H- NLVIR (200MHz, CDCI" S): 7.60-7.9~, m 4H, pht hal i mido CHs; 6.~7-8. b/ol‘?vt( 20
m 3H, fluorophenyl CHs; 4.3~ q, 2H, OCH=CF,; 3.80, t,

2:70-3. HP0M%KH, 2 piperazine CHes; 2.30-.2270, m 6H, (C@FT&'@W@I% N, 2

pi perazine CH's; 1.7~-2.10, m 2H, (CO) =NCH=CH, . b)

l-(3-.4m nopropvl) 4-(4-fluoro-2-(2.2.2-trifluoroethoxvl-phenvll-piperazine

(Corrpound 8B Eggml;s 5 t prd
descri bed fo)r{ IT'pOU({,’Id- i%pcf Pg riig%{&ﬁgﬁé@t II“'[,IEI‘DI ng np%ﬁsn g%ﬁgyér%us
Conmpound | A phxdshiagt ¢@Borifte ad:Idathbzedoﬁ IN-U—bfcendprb;leﬁipHﬁthﬁmhﬂﬂm ml of

afforded the title conpound (84 8% as an oil. 'H NWR (200MHz, CDO 3, b):
6.82- 6. 98, necelarjwilp-wagstgedagpil uxrforf-houns AfRT el nmt@,@orrqtemmqrar@@mﬁtml of

2 402 7~ masio R R a0 BF pandfoe dhossasiof Ve s I sion

H, NCH, CH, %Neldsao MothokisB sBl‘}df\lvHxQBvaéB%héd ﬁ@zﬂ)@%ﬁofwat‘éﬁﬁﬁ’&&\(rlsﬁnﬁed from
(Conmpound 8C) To a Solution of 1.05 g of 4-fluorobenzal doxi me (Bell

132s, |1 177thethhho] HhBdingido. 315(9&%)151’ thhhdmbmpmuvdemlamgjadﬂ B3°C. of
N- br ormsucci nimde (NBS) and 0 Eyl‘l dine; the resulting m xture was
stixred at r &bﬁi‘(@nﬁg@ eC]PGisa ﬁ) I? Un?ﬁl@ i 2H0I§féh31m¢6#ﬁ1éi@ 788, m. 2H,

[ t O L1~ f I I d
Cooer i Ded i nPhkpiAsgHe HIR Y oo R PhHT Pl b 5% 4 P R e BB ey
suspensi on wag §gi1ged, 9H CeR0, Bezrrpﬁgatxﬂrmf@ﬂq 1«1(8:03 2T 5 10easd, uﬂnvgsﬁ&%ﬁe
was diluted With 20 m "of 2~T hvarochloric acid. 2 of wat ér

orsani ¢ | aye€CHms2. sé-ﬁafbatrad 6Hya3 hpgpkrazng GHlish CE_@H_CHI;N(C?(Z%Z& 82 031! 'm,9ZH5
~ 1- PGTI EPOQ/ 10144 N hydrochloric acid and water, dried (sodium sul phate),
and evapor at & yness in vacuo. The crude was purified by flash

chr omat ogr aphy (tol uene: dichl oronethane 1:9) to afford the title conpound

(47% as an oil. "H'fiVIR (200i Vgi z, CDCL" 8): 9.02, s. 1H, isoxazole H5:

7.71-7.91. by ?H(3-pheinybrophd:4-5-O8 orb- 2 metioxvahbnvdipeserdzikdBrihvir8dhlode 38,15

COOCH3. d) 3-(4-Fluorophenvll-i1soxazol e-4-carboxylic acid (Conpound 8D) A

m xture of 0.79%Hg Fompemysud) 8C, 3.5 m of acetic acid and 3.05 ml of 37%

HC1 fl f | t |

e oo oor at Byefigonrar200.e of CRlmeiay | AtndX § BB s SR B Eitihe nysiafs Bdol Shor
with I'5 M obsopakeine The fired fi leatig fwassfh&&@rgﬁem&d@rtﬁe%a&gntﬁxaw%s
0.632 g (85.9% of the title conmpound. M p. C "HiVMR (20

CDC13, S): 1&olet- 3. 2®m tbmpeﬂahu:e C@ilﬁtedguéﬂ‘l 4§Q ruH of swaterz ohadifed wnh 37%

7.70-7.89, 2H, ph
3- (4- FI uor OTM%g&f de (pcil-?s 1) and surre for H‘D hours pﬁe np%ecxpltated s%hd was collected

3-(4-~4-flu I Vv hpr.
~-1 soxazol eolgt‘?ggrr ng)%aa%dd\g%é’&e ut| on W‘\%]%Q% f%%on‘g%&liﬁ%%% rrlm % tg@%l? was
t hi onyl chl og¢dndentmsd Is\eéxIa;meﬂxohoh vaciv, fieesd, Nadabmﬁsbh&[ﬂddﬁdredsfb@@kcbdimt 0

roomtenperature, the solvent was evaporated to dryness and the so obtained
crude 3-(4- fhwﬂm*@éhéhwicu@éxeaiﬁép@dméaélsmywﬂ@m%m Qréawir daysr\wag Washad wigh

of chl oroform Af terwards.a sol t|on ound 8B of
triethvlam nemI hd'fﬁdrﬂ fﬂd it ol‘pé)&?o m vvaeg 2R %Iteg dd-y?er? e s"ﬁf‘?lﬁé]’rmg%ﬁd;%g
stir: ed at (ogog éERRetidt UBnpRindlss R. béEenacsdahumh ¥R Welehes of the MRk ean,
dried (sodium sul phate), filtered and -evaporated in vacuo. The crude was

purified by ¢Mmfomhmdatmgn8am et yéquinsdams @f23N athapelia hydregsnhelretide.
95:5) to gi 6 79.8% of the title co und. 122.4-123C.

R TNG (sUeNREeS axetepopiangtondryhast it i Bhe oy sallidtion 5 1S ity from
2H, trifl uorgel i‘l%ﬁk}? , s=6, m 2 H,
fl uor ophenyl Eflsm @%'Je@%!% ylgldgﬁfh%ftﬁ%ocrooﬂmg%?/:ﬁ%% %@? gq ;1 m 1 H,

trifluoroet WgxXDIRNZDONEHZ, €ISCR), )81 ] thnGDHbICEH NH58.1008.403 Hor, NHIQNH, " 6.85-
?.83-3.0l, m 4H, 3 piperazine CH,s; 2. 72. m 6H CO\IHCHCHCHNandZ

pi per aane CH].$0, n:L,?&&pm;lvl H5 H4,G86; d—Il(I:IbIr J JH 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,".




VO OL: 9015 ., , ~ PCT/ EPOO/ 1014. ~ Exanpl e 9 1o e
3-(2-Chl oro: 6-fluorophenyl)-:~i-{3-[.~[.1-fluoro-2-(2,2.2-trifl uoroethoxy)
-phen~~WO 853988 azi nyl ) - propy! } - ~ met h~~1 i soxazoi e- =t - car BEXERPUWIH ne
title conpound was synthesized follow ng t e procedure described in Exanple
8, but substituting comerci aI

3-(2-chloro-6-fl.u ) hyl i.so chlo lde for the
crude 3-{4- f%u :--- Xh Xl Ry &5 on by
flash chromato &Qb}iséﬁ%ﬁméa%éﬂa&lhe ammoni a in rret hanol 100: 3 ) afforded
the title conpol eous solid. "H.~liVIR (200 MHz, CDC 3,
8): 7.30- 7.B08 gwf 93% abbtlh@t O]zdmeplyosphbi%ataadd 1892 i bOtrietBPlamine dete added to a
chl orophenyl H4; 6.68-6.98,. m fl uorophenyl H3, H6 and H6; 6.80-6.6 ~,

br, 1H, |~ Hm&tu@s»f 1q2° g9t W&E@m@bﬁww le-fircazngxylic peid; 1.8% gorf Commpung

élle 52 1 zgrla %’Eﬁas&_g@ éﬁ’? M ‘%%%Wo%la%'de SHRa £ RisPEr azl.ne

3-(2,6-D chl@memwlvbasmmh ‘to st Iz(uLoswc and, %afir 3:3 lidurd' @aiRe! eaiampbeny! |
- 1pi perazi nyl | - propyl } - S-net hyl i soaazol e-. ~-carboxami de. The title conpound

was synt hesipagedeanorfithmltaf whier pn@@wacned d’aﬁtuemyé@cqstmeE)&mombmedbmazuc
using 3-(2,6-dichloro t |ISOX zol e-4-carboxylic a i,nst ead
of 3phenyl - qaﬁi‘? P g’ﬁ‘%’iﬁo@ﬁ aar%%?(‘ﬁ F?: 1O CRTRPRE oﬁ?far 8%‘?%@?% OBt
Conpound 1B. ;i %ﬁgﬁha& Whd Roldlkgt m@, r&hHRI InoIAc%feq‘h@Ie ﬁ%tagggeéy 0
flash chromat ograph | oroform 2 N anmoni a I n nmet hano I 00: 3 or

the title comjumohch ¢idRPZ.14g (@5Poepof the title bR po2OM) vk 1inCBX 39-192°C7. 3 ~- 7.6 8,

m 3 H, dichlorophenyl H3, H4 and H6 : 6.6 86.93, m 4H fluorophenyl H3,
H6 and He6; SEMR?@OOMI&,lgDGIptS)HM@ 380, m, 22%, pheay), BR3HEGR 743-B35.2m, HH,
2H, ~' HCH, ; 90- 3.1 pi per a CH, H CH3;. 2.4 6a
m 4H, 2 pi ﬁﬁ,’F é‘zﬁﬁ Qféﬂq’b %;’31%‘1 Eﬁs %h CRYPRALY ?gézﬁ%@lqséﬁﬁﬁﬁﬁx"ﬁh%l%
Eggnplme i? 68,4118 methoxyphedyt 413; 62 fJH,\Pm,%.@_’é%', S$H; OCH,; P80,'q; PRI ;
3- (2- Chl or ogh&h2195; m-|4I{I,32 [piperdzine CHigs; &.69,(s2 3B-QH; 2.4052.66] m0X}) 2pdipersting pi
perazinvl J-propyl } - ~- et hyl i soxazol e-4-car boxam de_The tit] e conpound was
synt hesi zed ¢Bist 3v?/0|h@H£ WG&E@H@&ES’C?I -be§; Inlﬂ-gxg%g& >but
substituting comercial 3-(2-chlorophenyl}-~-nethy I|soxazole 4- car bonyl
chloride for the crude 3-(4-fluorophenvl)-isoxazol e-4-carbonyl chloride.
Purificati orglgi_gnen‘elzash chromat ography (chloroform 2 N ammoni a i n met hanol
100: 3) affor the title conpound (78.4% as a vitreous solid. 'H NWR
(200MHz, CDQY* {3'&)1 (aﬂssrtr-’dw rmmnybfﬂ-pmpmwlﬂ peppyl}S-methgl-8~ m 3H
fl uor ophenyl 40 | 'H 4.3 ~, q, 2H, OCH CF3; 3.1
~-3.60, m cﬂ# Klpﬂl‘iaz lf‘%'ﬁa'?o aim‘}em 4H, 2 piperazine CHss; 2.78, s, 3 H,

CH3; 2.3 5- 2)§3;5-Ohiofd32-1¥ dRIREBRE# Bibetdess dikydrBbrdmide &@mﬁé‘tﬁnd 24)
CONHCH, CH, CH, N I. 40-I. 70, m_ZH  CFECH, CH, . EXanpl e
3 (2- Chl or 0-%&- Sﬁllspﬂmsmnhefl)ﬁli} ﬂ~eﬁré-t(ﬁmbhldxb 7f-m8thp:4y];(lﬁny12 :piperazine in 40 ml of 62%

y2-trifl t h 1 I | e-4- b d
o S O PR a0 b B RN VAASUBREL & i

3- ( N- nht hal I g&n% , ]g@% i
syﬁlt hesi zedl"?go ﬁ%%%&%@éﬂéﬁﬁﬁbﬁg&écr I Zigr\gor hﬁ%%ﬁ‘n%‘b ﬁ‘%ﬁ?@gﬁgf’é@ai
but substi t uiffonding 6[02- ¢ 3f the 2itlercbinpuaid M poxY)o°Ehethdh pi per azi ne for

1- (~chl or o- 2- net hoxyphenyl } - pi perazi ne. The reaction m xture was extracted
with di et hyl'HeNMER (aﬂQIMHm ‘E)Déjé,nﬁ); 3359t 300 orvi2ld, WH,& . 60810355 bdi Arin NHT, 1BHt e

and filtere lllca nel__wi.th diet et her.
Evapor at i ondér-gd]érggn’é’sé 'f’ d'édg’trﬁeglil’iR‘P"e‘aﬁPﬁﬁﬂ'éF- (91% . Mp.
111-113C. "H 1V 'VIR (ZOOM-IZ CDClI" S): 7.b0-7.92, m "4H, phthalim de CHs;
6.80-7.10, m 4H. trirluoroethoxvphenyl CHs: 4.3~ q, 2H OCH CF3; 3.80, t.
220 (ﬁg_' g(jﬁ%'l_\'l-ﬁ Egio'ioﬂﬁpvm}ﬁﬂa\qpamm&g&bkmlﬁtﬁrbogaﬂmé@ﬁpgﬂmd i)

| perazi ne ~ ~~
(Z~L) WO Ot ! ' Lhgcitts con?pgf W@g@p@@gf@ﬂg)ﬂﬂg the procne]dure descnbed for the compounc?
 Cooam noor Qé)x\{aﬁ% lél I:Hb(lf Sabsf Si‘ 3Ll #JJ jeiin _r%h (I’ rhd%l {Eﬁtra [Z)Ir oceglur e

( Conpound I € conpoun ViR g sy esT 260
descri bed f cahd%ﬁﬁagumhelmaomﬁr AR Rurdin® U ousihidSchi: tretdching moms idedAvhief
Conpound | A Extraction of alkalinized filtrate with dichl oronet hane
foll owed by purification by flash chromat ography (chloroform 2N amoni a
met hanol 10:1 ) afforded the title conpound (78% as an oil. 'H NWR
(200VHz, CDO 3, b): 6.82-7.12, m 4H, aromaric CHs; 4.40, q, 2H, OCH, CF3;
2.95-3.25, m 4H 2 piperazine CH's: 2.72-2.85, m 2H H NCH, CH, CH N,
2 52-2.72, m 2 piperazine CH,s; 2.38-2.52, m 2H, H NCH-CH, CH N,

55 I 80 m 4H NCH,CH,CH,N. c)

~ o ~ r " I T e Y I T 1 a1 ~ A wwrme~N L PN PN PN LYy




Eaaml e 13 <7 rAMAfZZD
(2-Chl oropheayl )-~-nmethyl -N-(3-[4-[2-(2~.2-trifl uoroethoxy)-pheuyi]-1-piper
azi nyl ] woepxrddisi soaazol e-. ~-carhozam de The titl e conpoursieseegyiakhesi zed
according to the procedure described in EX'ﬁpIe 8, but using
3-(2-ph|orophenyl)-~-nethy|isoxazole 4-carbonyl chloride instead of the
crude -{s-t'luorophenyll-isoxazol e-s-carbony 1 chloride and Conpound 1=B
i nstead of awbidteripgohs precipifatyd spph/ WDy Fasowaeshen 91 funachvitg & Bd water :
reaction n1~-rur th 2 N sodium de foll y -t he, usual, wor k-u
id pur noat FEHEBY PO R P OO PERTOrorErTi s ROSiGhes. 1 Rt
100: 3} afforg&gpgggign%lgynqnpqynd (67.2% as an oil. "HI1~"MR (2001~THz,
CDCI" b): 7.3 ~-7. ., m 4H, chloropheny I CHs; 6.82-7.12. m 4H.
trifluoroet hbpwmnxaoo@mz SD@,,ES)B?M:J&TGO i;cl'|5H\|ph’env4C4-Q 580, ZrL‘LlHOSIH G-
3.'7?2-3.42, m 2H NHCH, ; 88- 3 4H, 2 pi perazine CH s; 2.78, s.
3H, CH3; 2.38 42,534H¢Q§QH_§&1 %)éﬂaszpﬁecﬁﬂsl 801199, m, 3§, CrH__E:CPL
CONHCH, CH, CH, N; 1.45-1.75, m ZH CH,CH CH-. Eranpie 1.~
(2, 6-Di chl orophenyl ) -~nethyl - N-{3-(4-(3-(2, 3, 2-trifl uoroethoxy)-phenyl J-1p

i perazinyl ] - gy OWP j&ﬁ?@ﬂ&'oe?-ﬁv&%k%%qeoﬁgﬁzﬁﬁ Ell&oggggg%@ﬂvw@s _
synt hesi zed accdor € proceaur e descri € usi ng
3-(2, 6-dichl orophmﬂisbxazohse#hafhoxamabol e- 4-car boxyl ic acid instead of

3phenyl - 5- et hyl.i soxazol e- 4- car boxy| o acid and, Conpound 12B instead of
Conpound 1B. ASSei¥He ploh-igt ¢f @?rapﬂwf et g (AmRPUBY 2puiichRaf gt R9Jassiuash

Tt e conpounep Tl a R e f RRR ot R R hg s’ harl s iGiule e
3H, di chl or opfigiyd whidtakkl u@rwlnﬂrl@ nﬂGGf&%YoréﬂmnWhndﬂrh'ior&abjcfrhﬂt%rﬁ@is@l@!‘éﬂ"@ﬂﬁhe
CHs; 5.40-5.75, br, 1H, NH 4.40, q, ZH, OCH-CF,:; 3.22-3.42, m ZH, NHCH,:

2.98-3.18, nfiluse wespiveperatdchte dRtmess andspurified By flaichromatography, (ahlorafarm?:
pi per azi ne CH:ﬁﬁné 4752583l 28 (D) P B douha W o5 el 2H

CH, CH CH,. EX%

N-{3-[4-[4- Fly ;%2911{ 300 tgfnégg?%? ‘K/EQXW?S gﬂf@% ﬁﬁ%fvg'l-ﬂerl-%' Y5 Iy %’y%I}I 3

- phenyl i soaazo - car o I'soxdzol ecar boxvl at e

( Compound  15A}enkpi EIJCOHWOlHﬂ VIRG0-5 110 h@Slmd Hyatdxgphéiryl t Ha, pHeCesiss,ed, 1H,
descri bed for Cbnpound 8C but usi ng benzal doxi me i nst eéad of

4-f | uor obenzhydtoxyphenykHa; €8s br AY. P&k &02al.. IWM&%@,%NM Rréd-2.Wh.0w,
by flash chr ~~a ( uen t wed to ne o] e
the 111l e conBomnAmEa G (3dshts 295200, ‘my 3, B Bingprine c3EHEd 3075
PCT/ EPOO/ 101@O'NHUH| CH]CHRI(QQﬂTQﬂOZ}n 230Gk CPQ.CH9 01, s. 1H, isoxazol e Ho;
7.69-7.84, m 2H “phenyf . 7.4-7.5 ~H. phenyl CHs; 3.87, s.
3H. COCCH,. b) -Phenyl 4 |soxa20| ecar boxvl | c acid (Conpound 1~B) This

conmpound was_synt hesi zed foll owi ng the procedure described for Conpound 8D
but using CoBS8mBie3sA instead of Compound 8C (90.2%. Mp. 162.7-164.5C.

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-
triflucroethoxy)-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,, §): 7.60-7.70, m, 2H, phenyl H2, H6; 7.40-7.55, m, 5H.
phenyl H3, H4, HS; 6.88-7.05, m, 4H, trifluoroethoxyphenyl CHs; 6.35, t, LH. NH; 4.35.
q, 2H, OCH.CF;; 3.40. q, 2H, NHCH.; 2.80-2.93, m. 4H, 2 piperazine CH,s; 2.63. s. 3H.
CH,; 2.30-2.45, m. 4H, 2 piperazine CH,s; 2.30, t, 2H. CONHCH.CH.CH.N: 1.53-1.70.
m, 2H. CH,CH.CH..



H~I1~IR (?00 Vgl z, DMSO-d6, 8): 13.07-13.23, br) 1H, COOH, 9. 66, wqat bl o
i soxazole H5; 7.68-7.78, m 2H, phenyl CHs; 7.41-7.58, m 3H phenyl {
c) WO 01/29015 i PCT/EP00/10144

N-~3- (4- (4-Fluoro-2-(2.3.2-trifluoroet hoxv)3-phenyl - 1- pi per azi nvl | - propvl ~- 3

- phenvl i soxazol e- 4- car boxani de The title conpound was synthesized follow ng

t he met hod described in Exanple 8 but substituting Conpound 16B f or

Compound 8D. The crude was purified by flash chronmatography (ethyl

acetate:2 N ammnl a in nmethanol 9~: ~) to give the title conpound (88.4% .

M’p. 95.8C. Lrsmpie4200MHz, CDC13, b): 9.09, s, 1H, isoxazole H5;

5.6, 05, m YRR z&“éﬂﬂ%‘%@eth%)ﬁﬁmﬂﬂﬁﬂy peiindMriptls 7 |,

1 H phenyl fdthyl-33pBenyisoXazdle-Parbdamide - 51, g, 2 H NHCH ; 3.03-3. 25,
m 4H, ? piperazine CH's; 2.79-2.97, m_4H, 2 piperazine CH's; 2.73, t, 2H,
CONHCH, CH, CHN; (tingxvmbormnA%@m@dm&W-mghgmmm&gmemzme (Compound 4A)

3-{4-Fl uorophen 3- trlfluoro 0X razin
Soronyl |1 Sohaptibnras Bl e AR AR LR ety
to the proce JalsgsTal¥] f
Corrpoung 8B. %ﬂ%ﬁ ?F%déﬁ g%d%?/dsgggg%mc%rlgnn?%%nrhzgﬁg ('pb 'F%%/ﬂalaget at eg% élg%ﬂ &
amoni a i n nehteanak eQ&Jcﬁ}.te;htelddméss hnevatcudz Il@Omﬂomfwnhvdﬁﬂls Térahlydtqfuran and 5.18
86.587.5C. "H Sl _R gZOOM-Iz : . i soxazol e H6; 7. 31-7. 40,
br 1H. | r' 1 ofdiz-buryl évaarhﬁnawerﬁraﬁﬂ%&taéf%&@maém maxre was ptigedzatrpomm

&b b bu ORI SoH, PerRind P or Poftbud LBAOBRGIND P najeq Tne

01C 9015 , R@érﬁﬁﬁ%@ﬁﬁé&’eﬁ a@ﬂa@ven@v@@renﬂ)vea% vb::’uoH@He redd® WaskiORlved
4H. 7 plperazrre CH's;, ?.~3-?2.6.~, m 4H '’ - pipe:azine CH's; ?2.=t9, t.

?H. COl ~ HCHRCR)@ihINof 1chimofcmn the4 solkionHwaHmastedampthe3 | ¥ 50 ml of 5% sodium

3- Phenyl - | ~- i fluor e erazi nvI ropyl

}i sorazol e- %"&P é@%%g ‘Y?tf”i@ %H"B ﬁros)o\ﬂg'g“ 5‘3/18%5?%? eﬁhgﬁo&%"’fn& g ‘feﬁe
rocedure de ,

R e e Tt s Ak S P&S@mlm

chr omat ogr apétier(:edthyll acatmet a5€5}2td\g1aemtﬂ1| a(187% e dHhEompoiid 6Aj and BF8gd351780)

title product (88%}2 6-96. 6C. "H NWR (200MHz, A CDCI" zﬂ)]: 8.87, s.
1H, isoxazol & Hé;(+ UW?UQBTIYIW' [Zth‘bbWW Xy 2AmethoxyRhen 'PSquFmEﬂﬁen?I

CHs; 6.84-7. | 9
OCH-Cr3: 3, ABTgE %%Nggﬁgﬂf%%d @@%%ﬁ“g %S?]Xpé)rf b ﬁ%‘fi&g‘, ggcﬂomﬁb was
2.47-2.59, ninafhbhined $VRLIoAT bt @ofeimplrafide. The RbttnCONEGRuGESd With hedik, acid;

2H, CH,CH, CH,. Exanple 18
3- (4- Fl uor opthe rapivent \was( mcalﬂp@tf xrequi pregsprep and tthe fesidieodissoivgd ipHidnipljeflp

i perazinyl]- o |soxa e4c m de The title conp S
prepared acc %'%?‘lf’d'}nfokg‘s %Ee&} d{e]s%tn? Bowgtﬁ é%%r%@émi laygy was 81V

substi t uti ngsdARP QUHaRBiddOothe GBRRAUARpbraR st in vacuo to recover an addmonal 1.15¢g

3-(4-fluorophenyl)-~-nethylisoxazol e4 carboxylic acid (described in J.

Chem Soc. 1(192%%) of G8npeunds¥® (tota] 4pPePar ed fol |l owi ng t he net hod det a| | ed
in J..4m Chelm Soc. 1986, 107, 2721-2730) fo
6- net hyl - 3phENMBRAOMHEZACHLL By 6176, LIR{p— Hp ¢ At45065Bym; 2B phenyl H4,

chromat ogr a | . @cC N, n, pet ha 96: 4 e

(116 products(rihay: 1Ry BE 3G 3 o TiR0 3o B Py Bl et g 022705,
7.60-7.66, ny 242 {:i peRIZaRNEHY, 1@8sSs, 91, %@I;I@ ,@26, m ?H. fluorophenyl CHs,
6.70-6.90, m 2H, trifluoroet hoxypheay H6; 6.>6-6.66, m |H.

trifluoroethoxyphenyl H6; 6.~0, bs, IH I~"H 4.30-4.4~ m ?H OCH CF;;
3.4~, q. ?H )V : , H 2 pjperazi ; . .S, 3 H,
CH3; 2. 30-3.%0, H 0xVatp-ahyiilupnaethoioi-phenvilpipstazingg

2H, CH, CH, CH, . (Co%o%h 4}3%015 -~ g- PC TIEPOO/ 1014. ~ Exarrpl e 19

A stirred mixture of 2.83 g of Compound 44, 6.05 g of cesium carbonate and 2.95 g of

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



_ ~-Ethyl-3 henyl-1~- 3- .1- 2- 2 2 2-trifluoroethoxy henyl -1 i era({’i MV{,L{ TP
rovlk -P~11 ( )-P ~-PPI|-P P. } isoxazol e-4-carboxam de a) N

~~ Chl or ono@prdohs ~- et hyl - 3- phenvl i soxazol e- s- car boxar ni de (pcargmdngialo A A
solution of 3.1 a of ~-ethyl-3-phenyii soxakyl e- 4- car bo: cylic acid (prepared
as described in J. Og. Chem 198a .50, Q660-5666), 2.94 g of -

3-chl oropropyl am ne hyarochloride) 2.62 ml of 92% di ethyl cyanophosphonate
and 4.38 mil whidue apé il e Was exrgaedowVith fhy 4P cuisofdithie taagtateo T wrghaiokger
stirred at roomt erat ure.for hours,, poured i.nto Q of ter and
oxttacted wi DR BERTR WEeoa: 20 0 of oY Fe 2 h 8 it Anc et G4 w00y av B o
washed with i i h a t ]ﬁ.yfpeg

evapor at ed o??é Esﬁé%?gv‘g%dugﬁmgii&g ag?ueggée&/ag}%a?ief iﬁge&d tjt;S ,??ggﬁr% I’OfTB.'P %gtrl%lsghy
(et hyl acet atieometogedphy (patdienm Zrhex/ethy! géatate Fradiieny 96 F3¥Y80cE0)t Tiee $dlvdrs were
compound. M p. 75-76C. 'H NMR fZOOM;lzd CDC13,8): . 7.42-7.62, m. ~H, J)hena/l
CHs: i.50, bemoved invaqyo tg give 1.86 2X32%paf Gagpoynd 4B s g whigg soid. M.p. (98) 102-
CH, CH~CH, Cl ;ldls,oﬁ?, tt, 2H, CH~CH,CH,; 1.38, t, 3H, CH3. b)

~- Et hvl - 3- phenyl™ N-i 3- (4-~2- (2?

2-trifluoroet iR WLz i agi-Avl~1mr rROXaZNk @+ 4=Cd !

The title co?ri]pound (\/\ﬂgg obt’acihn)gégai |€0/\7\,1 E’gn{qhgpﬁﬁgz_@(ﬂﬁaﬁb ggé’crﬁ’ 52%%@1%4’
Exanpl e 2 buH6s41281 iqt QH, &F ,Colipo BB, 50 AH CH,Cyrnfl+BG82Mh, adHl, 2 piperazine CH.s;
1-[2-{2?,2-trifl uoroethoxy).-phenyl]piperazine for:

1- ( ?- hydr oxy2-20-8H16e b (i A\HIPErpEipe a5 rleft S, $h (GilibCras t aken up with et hyl
acetate and purined by flash chromatography eluting (ethyl acetate:2 N
anmonia in methanol 98:2) to afford the title conmpound (~4% . NLp.

102-104C. ' Fb)nwavfemwzcz.Mﬂuox%)etho%vﬁ@hehvmammmélﬂ-1.qorl@mr@oxﬁﬁbund 4C8Hs
7.39-7.~7, m ZH phenyl CHs; 6.82-7.12, m 4H  trii1l uoroet hoxyphenyl ;
6. 40, bs, 1HA shlution of 2342 mg of 2ifluatereeHg acig. iBB0 mit of AhydnusidichiGron@thage vais)

G5 S el o 58 Sl o 2ol . BT
~' ~~1~~ e~ ~ I leBrama B llgg;%;{ulgP eﬁxrﬁmi z -
~- Et hyl - ﬁl— { S@FZ%O% 19 ?tl%%gglfél(agez’gb% rifl uo\'?%{a%%%%% -p eny%t-zﬁq-rg?nplet?% ?rﬁy ?]- p

ropyl } -3 phewashid oxidz @l e 304mt af BT acdicte Hikieoxidé hed epmpethevitha3 x0bS ailnefti2N

followi ng the procedure described in Exanple ? but substituting Conpound
19A for Co d. The aqueous acid layer was washed with 2 x 20 ml of diethyl ether,

bagicaad
1-{4-f1 -2 (2.2 2411 ~= b~ Ri ine for. ~hy .
dr oy - ol SSRRIN L e SO Bl ARt o) BhP EAR e 30 B i o
and purifi eceript. Thashzaaht @@t ey Wo&e@tsbaihf\rﬂﬁ%ﬁﬁlﬁfteeat?d NeaoTRAt Yvak Ferid®eBanol

98:2) to afford the title conpound (64, % . 11 ~-117C. "H NWR .
(2001VI Hz, Goeagto give 07788(30%20f qammnd gherape aCrthicky o30A polssion f tidspase in

phenyl CHs; 6.68-6,88, m 2H .trifluoroeth henyl H3. and, H6;,.6. 60, .dd ..
Ph 1 aor BERRD SshangH ot ol HRECtE] | AINBIERE, acldielR) oy adiion g e
3.39, dt, ZhyiNdeH chiGidOin BlethgHethebidERe e BRirdciidriddbalf ecAeRidRY ARIBEn
CH,s; 2.1 ~-2.54, m 6H, 2 pipéerazine CTH s and CONHCH-CH, CH, N, 1.49-1.72,
m 2H, CH, CHnGHrystdliis&] from Riekon(tHBe arld 8hanadt(7.52H 1o @ididCtheCltalyticahsamipde. N.p.
3-(4-Fluorophenyl ) - ~- et hyl - N-{3- (.~ (2-(2~, 2-trifl uoroethogy)-phenyl J-1

pi per azi nyl J(-lﬁtf‘)o?éi?iﬁqq §d98&bl e- . ~ car boxani de The title conmpound was

prepared acqggrdi t eduyr SCrli I n ., but..
substituti ng%dﬁ@%’ Eﬁfbﬁpgdg I1E9§ﬁg’%@¢ﬁgiﬁobwy%’ 6.67, dd,
met hyl i soxazm,?héﬁﬁqm%s@, IdC 1 AChRedyPH6; 6.11, br, 1H, NH'; 4.66, q, 2H, CF,CH,0; 3.74, s,
~- et hyl - ~- phenyl i'soxazol e- 4- car boxylic acid. Purificat |qon by flash
chr omat ogr apity, (€131 ber8H. qiErdiaer@ins.a i n et hanol 97:3) yiel ded the
title produc . . .132-134 HI- 1~T; 1~ R_(200MHz, :
7.60-7. 65, [arMpthanysd-(eis2-trytlugsoe 1pylyp
6.85-7.05 m 45 trdfhul 3
04.45, m 2H CCHTCF—345, T, - 2.8 ~-3.0h, m 4H, 2 piperazine
CH, s; 2.65, This Shnpéindl was gepated@s deacribéd in’Epinsie Az, he sGhiBuiipdCompound 4C
CONHCH, CH, CH, N;_ 1.60-1.80. m 2H, CH=CH, CH=. i

for Compound 2A. After cooling to room temperatwure, the crude was purified by flash




~~~~~~~~ 2 WD 01129015 -~~- PCT/ EPOO/ 10144 Exanple 23 7 [ (')gsp’.

-{2- FI uorophenvl)-:V-{3-[-4-[4-fluoro-2-(2,2?-trifluoroethoxy)- phenyl]nl
pi peraznw(ybipgmppyl }-~-net hyl i soxazol e-. ~- car boxam de The poTER0g®IAPOUN
was prepared according to the procedure debktribed in Exanple 12, but
substltutl ng Conpound 8B for Conpound 1 B and

3- (?-fl uorophenyl } - ~net hyl i soxazol e- 4-carboxylic acid (described in" J.
Chem Soc. 1%6ma®8%1ﬁ&41dhmmmeéqaa¢ e@Nfapithowi iy mettanek S RGP Heoafione the ttle) .

Am Chem Soc 27 30)) for
6-'net hyl - 3- pqug&%%‘gl 31’ ‘boxylic acid. Purincation by flash

it F?L‘r’%&ﬁﬁ{i}/&@%‘YJOM‘"‘E&@@%%)‘“”EE‘N'Z?q - (BooRrey BcHs” b 7 e o,
m 2H. 1 uor gphenylys Chisd, ?% l 6757 d’ﬂ H, mnﬂ%b&oeiﬂda%gmnw G185-653576m6. 99,
m 2H, trifluoroet hoxyphenyl” Hg, 6. 60-6.70

trifl uoroet hoiiyphemydxyphenyd. HO, Hlés 62:0 i, 1H\/INH.4443@ qq 7I—2I—DOEBF§;FBSO 3s 431—,1
q, 2H, NHCH, 3 ..00, I per Lne CH=s; 2. 70
2.3 0-2. 60, O%HsGHJD,zq,pf%é?‘"fégﬁqehEﬁMsg% QIPEEFEW%HSP@ 63, SSGHiCH@’ 2.83-

2H, CH~-CH, 13
3-(2-Fl uor(?p;bheny - rre?%ﬁrwfig}{s '(% Y(Z'I-&S tri uC()}rIUCeP‘EIJrIu\dxl )2 1héghﬁl] Iipi

per azi nyl ] - pcpmH)CHsoxazol e-4-carboxam de T' ne title conpound was prepared
according to the procedure described in Exanple 1, but substituting
Compound 12B for Conpound 1B and

3-(2-fl uorop]hen | ) -6met hyl i soxazol e- 4- carboxylic acid for

~- et hyl - pﬁéﬁé—ﬂi—s%xazol e-4-carboxylic acid. Purification by flash
ch_Tomat ogr ag Wi o R6-21 21222 Erifth GYEERHYx$)-DRe brazfn Yol S-Qnéthel-
title productb{($6[%ﬁg)B Mop 127°128C. ' H b20'01/!—!2Inar fng Iﬁj}i 6,
m 2H, fl uor®phenylisohiggle-A-&GbdxBfidem 2H fI uorophenyl CHs; 6 90 7 IO m

4H, trifl uoraoethoxvphe ,}/I L, dH  NH; 2H, OCH-CF3;
3.40, q, 2H,NBGHorOZ-6h23 Hrgbenzeng {Q@MD A) 70, s. 3H, CH3:

L% ™ i e 43 O ’45%?05’9 25BpEE B4 Mk Bl o 81

2~ 3-(3-Fl UOﬂh@I@haﬂhvdlc}usl\H&r?eﬂ(ﬂfo[rﬁmfnidtOW& Reafedl at 100°C for 4 hours. After this period,

~3tr|fluoroet (0)' phen

pi per az 11 nvl J ég@p@ﬁ/ i -,-Etﬁ@ﬁw%émbrg@esmmﬁnmm é;éeq‘ﬁed tfﬁet E@;ré@me@as

prepared accor |n%ﬁ e I’OfC e de rl | e 4 ud d duced
?‘I% %%ggalﬁ'& € soivent was removed under reduc

substituti ng

~-(3-fl uor op §§(1!r§ a3 Ivet éﬁﬁ' 5@%@;%@4@@@3@@@/@ e 3&sidhel 8BS GhikRRE whb adidified
Chem Soc. 63, 5845-5854 but prepared follow ng the nethod detailed in J.
Am Chem Somtb139’8/ahy®rbchl®7121&cﬂi7&m mcted-wréh Byx 48phkaf ethyl acetate. The oroamc

acot at e 2 N BHoRE RGOS TeLfii SR eh SOt SBRBOUEE CHRRE
??12-17.%0 M‘%%S ?Il uorogﬁl‘én%gﬁgl—(@% p}%rﬁéé bér ﬁ%hzﬁ:o%%o#:{?ﬂr o@pﬁ%xyphenyl

H3, H6; 6. 55et5vl7&atataIOU-V)tbralfﬂ‘okdeﬁ)gt(BlmypﬂéamboiﬂSd 58.a8andils, 1H, NH, 4.37,
g, ZH, OCH, CF3; 3.45, g, 2H, NHCH,; 2.70-2.95 m 4H, 2 piperazi ne CHs;
2.65, s,. 3|—|‘H—®I¥ER(20M22@Cm5)6ﬂ632d®|1@bfﬁz|7nﬁ,dﬁﬂ;slla ; 7.16, dd, 1H, H3;
CONHCH, CH=Cl - =1.75, m ZH, CH, CH, CH-. Exanple 25

3-(3-Fl uoropﬁén’ﬁ il hyl - N-~3-(4-[2-(2,2~-trifluoroethoxy)-phenyl]-1pipe
razi nyl J- propyl }-i soxazol e- 4-carboxam de The title compound was prepared
according to the procedure described in Exanple 1, but substituting
Conpound 12BbY¥ 6+F 1oy (2.2 riBuamethoxv)-aniline (Compound 5B)

3-(3-fluorophenyl }- 5nethglls xazole 4-carboxylic acid fq |
5- et hyl - 3- pAeRITTEXa-6P & 2t Carmmewsd S ard 8:07rof r&amzmchss} ip| 2Rl of ethy

ek FTLE’%&ﬁE@%&%"ﬂ 8B T SRR G T SOBRR 1 s s Betl fdone
m 3H, fl UOV@J@&&"&Yé‘m@U&d With 3 ¥.40ml Bf elhyl debtaty. Opeecyhbibkll 0BaaBi laydl, were

4H, trlfluoroethoxyphenyl CHs: 6.60, bs, 1H, Iv'H 4.40, m ZH OCH, CF3;
3.45, q, ZH, WeslEs, witle 290ma of (Gring dukd, over ogiim suipbaterans: evapymredsto GHIEseHR:

2.30-2.60, m_6H. 2. 1.60-1.80, m ' 'H
CH CH CH | vacigyro a5be dp&fi{\?% 650 g‘ai%‘”“na’%&%ﬁ%ﬁiﬁﬂm Exanpl e 26

3-(.~-11~lethoxyphenyl)-~nethyl-1~-{3-{.1-[2-(3,2?-trifl uoroethoxy}-phenyl
]-1




pi peraziny t]-propyl}-isoxazol e-.~-carboxam de The title conmpound vers) chu 2502
prepared according to the procedure described is Exanple |. but (
subst i t twiomg@mspound 12B for Conpound | B_é%nd 3- (4- net hoXrqImEFU9/10144

1) - ~met hyl i soxazol e- 4-carboxylic acid (J. em Soc. 1963, 5838-~94~) for
S5-net hyl - 3phenyl i soxazol e-4-carboxylic acid. Purification by fiash

chromat ography (ethyl acetate:? N amoni a in nethanol 96:4) yielded the
title productBESHR.CUNNHz SPAR-: 6:70 dé-' | IRHE260816-3 2 m. QOIS argd) H474.32, q.
dd. ?H net hﬁ@:ﬁl_fnyl ,,ng_ 7?6' .8~-7.10, m 6H, trifluoroethoxypheny 1 CHs
and’ met hoxyp 392 268 e ¢ 1 H ONH 4.3 ~, g, ?H, OCH, CF3: 3. 8-,

s, 3H, OCH3; 3.40, g, 2H, NHCH,; 2.80-3.00, m 4H, 2 piperazine CH s; 2.6~,
s, 3H CHj; ?.30-2.50, m 6H, 2 piperazine CH s and CONHCH, CH, CH, N, | .~
~1.7~, m 2Hc) QH CHuGky-2-(Exatpi feudtdethoxv)-phenvlipiperazine (Compound 5C)
N-{3-(4-[4-Fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl]-propyl}-
3- (4net hoxy pHerfjirmeds migtry of SR Az0 | Q- SomppHsh R, db3 g §ftblf{%‘cb]éfﬁﬁéh}ﬂmg
prepared accQrding,to t C e rhh i | e . but

substituti ng%éﬁg??ﬁg{f’ﬁgl%(gg fggérfo gi(r) ng)%iccé, gﬁg‘é of%@@m potggsmm carbonate and 20
3- (4- met hoxy RREITH-boraABtis re 8 a¥AZRk 82 AoeR BeMir6zeACTEe §Vent WwiBrBNoved under
1- 3- phenyl i soxazol e-4-carboxviic acid. Purification by flash chromatography
(et hyl acet aredzedlpsasswni Bhe resivut twasateaged: with ¥ gll dévatehend il 0 imd qfi268uequeous

78%. Mp. 106-109C, 1HNVR (200M%, CDOI3 S): 7., dd. 2H met hoxyphenyl
o, ;77 00 SOGH SHPORLR RBLyERERIHE T <0 BIBLehvbatiiae Sy Srean et ks

trifluoroeth : ~ yn - _ 8
s o “oor: S O Bl efpretoth Ayt o et R O
2.6~ s, 3H r&ifiie ¥ad@uilficd bynflashiHhrampiogeiphy i(tisobrn ami Qobldg GHfErhNo!

1.>j-1.70, m 2H CH CH CH EganDl e 28 )

N { 3- { 4- (4- Flgmdng;uitqnzl@@:p P f18QF§D setfird ) L phlnip) pL Gompprancad4 Ay R oy opyl } - 3-
D oot Lol AANMEE gkt B, B): 6363 R, 8 65580, m P B\ BA B ADGT
~- Phenvi - ~- t y 70l e- = t ' id (Co d 28 A
To aeg\(;: ut i g%}%wﬁ@ %Pé,{br%@ﬁéﬁ?gﬁuﬁgﬁ% ’-%'%;g}s/g’;@%ncaﬁ boglosjg aci d |) n

~0 m of anhydrous tetrahydrofuran stirred at -78C under | = atnosphere,

5.9 mM of a ?.6~] solution of n-butyl lithiumin n-hexane was added and the
sol uti on was dbt N-£3f$fi5-Fiuore@e{ 2 h2-mfluergethoxvatphenyiy rpiperazigul propy t-Benzy |

brom de was added at, + 7 ecr:w 1nd tgl% o&%)i{aa gti rred at roomtenperature for
2 hours. After m‘gﬁg—i%iﬁe—w =t Tt _ on was poured into water (300
m), acidifiqdisMdnfpdunl WRsdiresdbPhd Bestfibéll AMEkatrpid ZaGhBdiiddICoMBYInASE 8t €

(? x 2 00 mM). The ‘combined organic lay ers were washed with water, dried
(sodi um sul pRampouaddA.héfisolopehng taerceme teammsrangd teo cody ness pufified syl fldsh

resi due was shed w t.h petrol eum eth to dive 1.8 ? ~ 9. of the title
o o e Ao Lo etk o SmGRAn Fieansl 9B D) BGIped s g
1H, COOH: 7. l.0- o o © 3.45, t, 2H, CH, CH~Ph: 3.10, t,
2 QLo phw’#"%?‘; (39 9,3L Qlp. PERDYSeCHs

3-1 4- f 4- Fl uotm-NvIR R200MHEf CDO1Q 8):hD80-7:-70h@nYH) pHenpi Her 181 T3-7:331 8y '8H} - 3- ph

envl 5- (2- phenvl et hvl') -i soxazol e- 4- car boxanmi de The title conpound was
prepar ed accphehyh3 614 HS; pB0eeme, Hhsuflhtredthonymienyidisys 6135-b40, m, 2H,

substituting nmpound 8B far )0 d n fay,.

~ et hyl - 3ph5@1qf895%@%89§-%%% eﬁ@»ﬁé’, %&Cﬁarp %ﬂ&ﬁf@ag% - 2H.
chr onat ogr ap t. hydo-aget at ggne Y 1%. ) gyi £hfedrt hesthtise Hct
(329 s a yoHars oo o8 S pIRRR R 48§ IO Sy TRy

3- phenyl H _piparetind6CH%; 2857t, 2, CONBEH.CGHPIEN; | 1.188] .6Fdmantd, €H,CH.A3-. 7. 48,
m SH, phenylethyl CHs: 6.71-6.88, m 2H, fluorophenyl H3 and H6; 6.60, dd.
| H, fluorophenyl H-: 6.00, bt, 1 H NH 4.38, q, ? H CH CF,; 3.22-3.41,
m 4H  CONHCR, (. ¢HsN and CH CH, Ph; 3.08, t) 2H CH CH Ph; 2.68-2.91, m
4H, ? pi per aZtt -S; 2.36-2.51, m 4H, 2 piperazine CH,s: 2.75, t, ?H
CONHCH, CH-~ 3-4~[4=F Idoiro-22{3.2 CeNfubr §th 638 hiei 91 - sip éhzinyl]-propyl}-5-methyl-

| ~-{3-(4-(.~-Fluoro-2-{2;i,2-trifluoroetho

.y) - pheayl ] - 3-phiepulisoxanglet-t-gardggamidbhenyt - ~- ( 3- phenyl progyl ) -i sor azoi e- . ~-
carhozam de a) ~-Phenyl -~-(3-ahenvhroDvl| -i soxazol e-=-carboxylic acid
(Compound 29A) WO 011 29015 -34- PC TI EPOO 1014-t




T ne title conpound was prepared as described for Conpound 28A but 7 Vi/lCu(ZgVLz
substituting 2phenyl ethyl brom de for benzyl brom de. The cr.ude was
purified h chromat ogr aphy (ethyl acetate: petrol e~. u tic
acid 1: 1W()1/1|)é‘1t5‘50 afford the title conpountS-(72%. 'H ~ Fﬁ?}fgg‘gm?%e
CDCl" b): 9.20-11.80, br, 1H COCH, 7.61-7.75, m 3H, phenyl H3, H4 and H6;
7.46-7.76, m 2H, phenyl H2 and H6; 7.10-7.36, m SH, CH, CH, CH Ph; 3.30, t,
2H CH, CH, CT#3b:coznpoding Was rkpdtey @l destrited 3. Exampletl, ffstifthin@H -GH{IRbro-b)

~ 3-(4-f 4-Fluoro-2-(2.2 2-trifluoroethoxv)-phenvl 1. pi_per azi nvl - pr oDVl
~-3 Dhenvl 6C132-BhavPRSNRY)-posrydlpineszane (BEPHBY ot @ésmbédtm B cidipefiinder

Subst 1 Ut 1 naC CBRRStna BE T CEANS Thd T E BB o ST IR T perifed by fash

~- et hyl - 3phﬁﬁ&hh§>®i@h@' @it 6rRERRPAAE | :C2N CntnorBl lih frh&BAd AW EY) {d @ﬁ&}d the title
chromat ography (ethyl acetate: petroleumether 99:1) yielded the title
pr oduct (42%onmuad;(é4%¢qu: 1112:135RAVI R (200i VI Hz CDCI" 8): 7.60-7.76, m

2 H, isoxazol e en 2 and H6; 7.487.57, m |soxazol e_3- phen H i,
H4 and H6; 7‘&2‘1”11%4 WE@D%QN@ Br0. B, 3#1,631‘88" Hg, 64743 u@Po@heﬁyl

and H6; 6.62, dd, 1H.N X
CH-CF3. 3. 4gPhegy! Héﬁ“c%&nﬁﬁ%ﬁ’eﬁ? Nﬁ?ﬁwg?‘hmé’ﬁhe%}&h%%% 2 t?é-%i;. 01,
m 4H, 2 pi QeHall’?Oﬂl@b‘irﬁJIg @@H CF.; %&:,W ) m. /?—73)0‘11'2451175?&@1“&2
pi perazine CH &; 2.26, t. CONHEH, CH,'CH N, 214, tt) 2H. CA CH CH, Ph:

1.66, tt. I-CHGORI}G@HS;GH (ﬁf-HJ\,I 2.3 B, 36, 2 plperazxne CI—Ls. 2.2: t, 2H,

N-{3-[4-{-~ =Y, enyl] | ]-propyl ~- 3-nmet hyl - 3phenyl
i soaazol e- 4- Eém%m lt:{q E %p@uﬁﬁ-@-cg% epared follow ng the
procedure described in Exanple 2c but substituting Conpound 2 A with

1- (4-f 1l uoro-2- net hoxyphenyl ) - pi perazi ne (CJS 6368948) and heating at |90C
for 40 n1 n. Haenpletle was purified by flash chronatography (ethyl

acetate:' "I~ methanolic ammpnia 96:=1) to afford the title corrpound
(79,1). | ~f.-{34dd(BSbloro-3xtrifluoromethgnesulpruyleydphenyli-4 -piperazipyll--TR (2
001~I Hz, CDCl3 70,. m ! hen H?, H6; i .~6- i . ~~ m
3 H phenyl mpvﬁba-q%ﬁygl-%-pgenyléso?{az(gﬁ-é %argg,xaé%ge ?m 3 H net hoxyphenyl
H3, H5. H6; @Oﬁnﬂ,ofﬁﬁethqfﬁmlﬁe wis 2dd&@Pat r‘éom?’tkﬂnp%e to3a Stirredimixire of 0.22 g of
CONHCH, CH, CH, ; i~-2.90, m 4H 2 piperazine CH's; 2.70, s, ~ H,
2.40-2. ~ ~ thenComtound qfuﬁgramm 2ge0. (1381,gsqf N-pBerytriflimide and Hnl CORjabior@retaape.
1.~~-1.70, 2H.. CH, CH, CH,

1~-{3-[ 4- (4%%614@?- ﬁ@ﬁhﬁﬂfﬁﬁggﬂﬂ ;éa faﬁ'p@ﬂé@'W| Pef}ﬂdopyﬂd@%@m“n@p?feﬁw i
soxazol e- 4- [T M} %ﬁﬂé [ @ignd
31A) The tit egcorrpouﬁﬁ%glalté ipn;aeé;g?l ?%mﬂ <’ret ho ?écdrﬁl%beﬁg '
Conmpound SC Tife Eeeatiph enbilrgt was ahlﬁztddgwithomrﬂl- bf déghtordmatiahy,| aasHedneith nhl"/ead

of conpound SB and using a 10:1 m xture of 1,2-dichlorobenzene and
n- hexanol at2d¥eHE sgél%loa@?patepmarqn drind o¥er B9dinmasiphats Srhe ‘@@ Ry to dryness

‘(chl orof orm I
conpound (765 vyc (Itkp%’ bvn H%%Wég%gmﬁaég%q ?’ nﬁsthéﬁd 95:5)
6.87-7.05, ftba&bird @hergydasﬂj&fﬂ&(gﬁeaﬂéc omp&nd4M.p 2Apspe.azi ne CH, s;
2.85-3.95, m b5H, 2 piperazine s and 230 s, 3H, CH3. b)N—~
3-r4-14-F udHZ-)NMR‘E(lZBON[ﬁE,nGD)ClJ, c’p): ﬂeS*:a‘ﬂmvxlnL 2Bk, phehyl~HS; Hiét MA0-B60, m, 3H,
phenvi i soxazogl e- 4-carboxami de A stirred m xture _of _0.380 % of Cog&g’%‘d, 31A.

0.Q m of wﬁqﬂﬂi%’&é‘i,o%ilﬂ@%ﬁylloam,n’@ °b1°1%h°’@’1&¥3’@ﬁn§¥§dﬁ 08 ldh

N, N- di met hyl ot (=2 eghra r SGl A4 4

diluted wit hjﬁmﬁﬂfpanﬁs}) @%a% &eifgt?gg:t}%%gﬁwct;%é ?H1 %rcl)_irlf-e hﬁ%e‘*bz'?:g@dﬁﬁﬁl
the organi c gdigetesingv@e]. washed, W CONHEH, AR TEONGT b5-1d70, @8l AFAHARTH, sodi um
sul phate) and evaporated to dryness in vacuo. The residue was purified by
flash chromat ography (chloroform 2 N nethanolic ammonia 100:1 ) affording
0 373 ¢ (43#_@ éf §the title conpound as an ivory solid. Mp. 139-141 C
“H NMR (200 m " 7.58-7.73, m 2H, phenyl H?, H6; 7.42-7.58, m
3H. phenyl (R -j.h_gqri-{mn, 5 o1- bs, 1H,
CONH. 3. 30- 3, 4'F*ﬂ"’rhgbe’ﬁ%\l &Wcﬁ ﬂh‘,",%tt..( 7~ %Qn%h% pl?eg’ev?]a% ne CH, s.
i soxazol e ChhipeaziidRprépyl}- 1sexazele—4-ca1=bo!am\lﬁe01f 29015 - 6- PCT/EPOQO |1 0144
m 9H, CONHCH, CH, CH,, phenyl CH3, ? piperazine CHs: 1.50-1.7" '. m 2H,



CONHCH, CH, CH, . Exanpl e 3? ’é mm )70L.

N-{ 3- (4-{4- Chl or o- 2- et hyl phenyl ) - 1- pi perazi nyl } - propyl } - 5- net hyl
phenyl i gayggRh@- 4- car boxam de a) 1-14-Chloro-?-met hvl phenpérppidpRiagi ne
(Compound 37A) The title compound was prep¥red fol | owing the method
described for Conpound 31 A of Exanple 31 but staring from
4-chl oro-2-nethylaniline instead of 4-fluoro-2nethylaniline. Purification
by flash chronmafbghmpd2-Qch?-of i eroethaxN-mremeiial 3k @v-nithbiamido)-H86\3]-bive i Bied)
afforded the title conmpound (73% as an oil. “H NWR (200MHz, CDC13, S):
7.05-7.20, rhCommouphéAyl H3, H5; 6.95, d, 1 H phenyl H6; 2.95-3.05, m 4H,

2 DOPeL?) LTl cofprloting P syline ik FIRVWREL B oRGucbift ebertiba 18: CBlHpoldi 4

1.70, s,

4- (4- Chl or o-cf-Exadvid beﬁﬂydﬂsnﬂmiﬁbﬂe[-'laﬂﬂdwl“‘ém opetluoroethoxy)-phenyll-piperazine for
- 5- et hyl - 3phenvl i "sozazol e- 4- car boxani de The title conpound was prepared
f ol | owi ng thb(héﬂh@d”mmx\’@bdn\dhpaﬁmee Bhie wogsm@u@mwmmd with

i nst ead of ound 31 e resi ue was i ed by h chro o~a

(chl or of orm %%‘gﬁ%ﬁ%‘f{%" SFsP0Hi £° %‘EP Yray ctg’stioorV&fﬁ P’P‘?‘E aeg%&ﬁ#ﬁ
10 5 S sl e i B B g
7.07-7. 20 rtheaﬁb, faalu@tr(ng)?nm p.HRoanmhsEb0°6, 85, d, 1H, chI or ophenyl i—l6
6.32, bs, 1 H, 50, m 2H, CONHCH CH-CH,; 2.62-2.80, m 7H 2
pi per azi ne C&-EN‘V[RC(Z&&MI}E @BCL,2 5):87.80-555, m, ‘Qﬁ,phmuldﬁ&l;miﬁﬂ 52-plveny, 3E43,

3 CHs 75. m_2H_ O le 33
N- ? ép[eila?h”‘émwmmm{ QHﬁeﬁﬁyt &t %Ha?ﬁ%ﬁr@nyf?o’f %Hpé?% 3 2 e’ﬂtoo?py@ JmséHe2hy

-3 phenyll S9Rasahe s CARPIAN G e diiNeH CHLAPNCLIIRLE, RS FIRC9kaa o

7 The tit oUNG Wil prepar oW Ny the—pr oce ure

Exanpl e 2c Qgt';}gt{b}ﬁ)mgmgg Conpound 2 Awith 1-[4-fiuoro-2- ( I - met hyl

e~hoxv) - phenyl ] -pi perazine (L;~ S, ~~696~9} and heating at 190C for 40

mn. The crude was purlfl ed by fl ash chromat ogr aphy (di chI or onet hane: 2N

met hanol i c rrr _ 5

solid. Mp e , , i FE017¥

phenyl H2 g@m_@ 25 ‘m 3H, phenyl H3 H4. H5 6. 70 6. 80 and

6. 55- 6. 6~. I sopropoxyphenyl H3, H5, H6; 6.35. br, IH NH 4.55.

sept. IH GThe&tKH)con@pouﬂ&iw@@&t‘lﬁbbxﬁd oHpwirRy the pehcdiyre ralEsc#lich.’orpCmpalmmHB

CH, s: 270 S, 50, m 4H, 2 piperazine CH=s: 2.30. t,

oH. COl ~ Hmf@#aemle 1 buwfbﬂlmgng rﬁorrmqun@:&f\cﬁqr @PFUPOPnChSA Bxtreqtion ofaliplinized

Exampl e 3.~ rIM.Nn f r receptors
f‘%?ﬁ%% WD ieh Eorﬁé%gxbetif%rﬁ%d @Y Oﬁ&ggu@j% aesa%ol

and ~- HTI A sergtonth ors by ra g assay
'H-NMR (200MHz, CDCl,, 5): 6.82-6.98, m, 1H, HS; 6.58- 6.82, m, 2H, H3 and H6;
438, g, 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.CH,N.

c) Methvl 3-(4-fluorophenvl)-isozazole~4-carboxylate (Compound 8C)
To a solution of 1.05 g of 4-fluorobenzaldoxime (Beil. 7,1 132s, II 177d, III 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 methy! B-pyrrolidinoacrylate (prepared 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 hvdrochloric acid. 20 ml of water: the organic layer was separated. washed again with



- Determnation of affinity for cloned subtypes of the cloned a,-aa/r{er)p ool
was perfornmed in nenbranes fromcells transfected by el ectroporation wt
DNXOMBPSsi ng t he genes encodi ng eagh a, - adr enoceptRFT/ERHYE. O oni ng and
stabl e expression of the a,-adrenoceptor gene were perfornmed as previously
described (Tests R et al., Pharmacol. Comnm 6, 79-86 (1995) and

ref er epge The .cell ranes. were..i npcubated in, 50 nl Irks H 7. 4,
with O g‘ ﬁ%ﬁrfc?ﬂﬁ;?%ggﬁd@?ﬁ‘-aﬁ}eﬁﬁg?dli,% S&ﬁ%‘%‘?’ T?do?al%ra}f%)dr OH R R es at
25C,  iVackherabeans &vad pulfies eNTRsIOEhe fIARAYAPAY (kG dithiBMmehanM1-:9) 10
Non-speci fic binding was determ ned in the presence of 10O ~M phentol am ne.
| ncubatffosd theatstlstoppamddy 7Hdds an oth of ice-cold Tris buffer and rapid
filtration through 0.2% pol vethyleneim ne pretreated Schleicher & Schuell

GF5? f B-NMEB. COANHAZ.c COWned)s502: dodihdgsaarole HeS hinfar - B HF, AHs @herdni ner Q ¢

r ecept _%8_5 bl e f daioh ..Jllfi Il Iine (HeLa) (Fargin A et
al ., J&({%i (o) I /él?efﬁ’ z%gﬂ&fﬁ?ﬁ-’fﬁé{%g’ @83@%3'HeLa cells were G own as
nonol ayers in Dul becco's nodified Eagle's nedi um (DVEI V~, suppl enented with
10% foetal calf serumand aentam cin (100 ~~%m ), 5% CO= at 37C. The cells

wer e dbt3a@kEldofapbanyliresoyazale-H-dattaxikliaacig (Compmidd&dce by a cell sc:aper and
were lysed in pLce-cold Tris-5-rrLVI and EDTA-5-~.V] buf~er (p ETATAT
The hofrjanas 65 0uare o G%ﬁ‘?ﬁ‘?‘i‘nd'géxg’e%lﬂgtc’?&%’ﬁ@cki 24309 G He 37 ¢ he
menbr Mt 2nrn e §0) nSa 4
Fesuspongsifior b. Anerpadiilaotoon wmberlitte Heag sl Rl BT o
EDT A 26 réducdd ppddsute 4hd ahel crudeedis adl@nyupl Witz ¢ B nalnst wirer. thegirecipitte waki | use.
On the day of expe:inent, the cell menbranes were resuspended in a bul ~' er
cont aiffitenef offf and dtiedta give PH632.2408,5.920)-ofnihd tpCtompdind MVbpr i 48C( Far ~i n A

et al.. Nature 33~. 368 360 ﬁ1988,). The menbranes _were incubated in a
final "HoNYR (300MHa, GRELAY): it ds22at bradl: WAQH:29.67.n8, 151, [rezabrHIPAT, i n

ot or i 15659t REL BRRSEAR (RoTo AGW AL BRensl Gdiioat i on vas. St opped by

addition of ice-cold Tris buffer and rapid filtration through
0. 2~0- pol yet hyl enei ni ne pretreated Schleicher & Schuell G-~'_' filters.
| nhi biep Bed-Kfiompbeny)-N- bi-fd{ hfuab-3-fik2.2 adfiedrogthne)-thenvHel - S was

anal ysed Ho,esti te the | val ue by using the non-linear curve-fitting
progr TUEE al.,Am J. Physiol. 23~, E97-E102 (1978)).

The | : SN ki : (Kl ation of
eng R oS £ Rt Ao B o o s s P

Ch i ochem 1973 Data were
expr esméer Nsatphere. ifter BESUAGTS 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 2 (79.8%) of
the title compound. M.p. 122.4-123°C.

H-NMR (200MHz, CDCI,, §): 8.89, 3, lH. isoxazole H5; 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, g, 2H. NHCH,; 2.83-3.01. m. 4H, 2 piperazine CH.s; 2.48-2.72.
m. 6H. CONHCH,CH,CH.N and 2 piperazine CH.s: 1.80, q, 2H, CH,CH.CH..



The -conpounds of the invention exhibited the desired potency and 7 WLWL M0
selectivity at a, adrenoceptors, as shown in Table 1. TABLE 1 Affinity (K,

n ~ of WRO0E?M%rent conpounds tested for _seconbinant al - A§FETGLEPHr
subtypes and S-HTi.~ receptor. Exanpl eReceptorsassgi naia~ ~' HTmL ~0. 77~
23.64 ~2.72] 43.662 ~1.169.97 j2.1649.463 ~0.066 ~36.211.45 j11.724 ~16.99
~(69. 79 ~12%§1a3~ E ¢t0005 ~0.0~11. 520. 33 ~191. 7460. 3~ ~69a0 | 18.89 j 316. 907
j0.918 ~ 7. —93J 1000.00 j8 ~0.11 ~28.08 ~25.81 ~201.99 ~0.424.1 ~6.1
~~ 341. 910 ~R2(28%Merb388mBt6vhehy1)=N-{84{4Flucko-2+(£0242TubEFethOxyd)Ependl)-£8
~3./19~ 29. 98~ Compound A ~0.6~ ~ i.87 ~ 1.~ i~ s.> Prazosin ~0.~4 ~ 0.42
~0. 23~ > 100piperazixyppromd-5-mehylipgpzpleobraboxamidxanpl e 3~ In vitro

eval uation functional antanoni smfar,all adrenoceptors .The. functional a;
- ant agoni st ?.Eﬂea%"?‘? GPRpOHH ‘P’?Fewg?fm& KiHag %é"gﬁ’ioﬁg‘fu‘ ?1‘8‘?558%425’1 ﬁmme 3, k"-“
A) i nduced c L oNs it bl NES . l.oni.dine
(a,L receptor Egt\;\ﬁfg{slhévalcggaﬁnéﬁgglcco?grnc'gﬂ(?g-%tt%‘gﬁgg?ﬂi\g@ -OFFC é@tsgﬁ%yelétg C%:BI.OQMJ.
Phar macol . Ehoridehfor. the @tudel2-84-{1138phedE B hxaAdetdtcartohel bleloride aPwaifttatiahyyt s

were sacrificed by cervical dislocation. The aorta was renoved, placed in
Kr ebs- Hensel ash dhigpmatozsphy dichloariorn:2f NeaBmoatn it methappls $03) rifardsd ige gitle

prepared from each § aorta. about 4-~ nmw de) and
suspended incofwoﬁﬁndgé‘éar/f’xSégﬁgd(-:eo%%g@%'ng Krebs bi carbonate buffer of the
fol Lowi ng compesiid @0 it CIREL 4)12:50.7 K0l 2B cfiaQBndn EiERPRL. 3.10.7 5
MySO, .2, Na%%{lklgo R STucdse 1171 Cand aan Prprarsd Hy 79{?‘:’\%%"@9{%
O~: 5% CO-~. mhesHpthiptdphepyldid;neS§-6.98, i, H. dhubrogiteniyCHS | HSind 16;15.8045.350 br,
bl ock neuronal and extraneuronal uptake of ranol (1 ~M t

r

4 e_of NA (%‘iprog 1 - 0
bl ock 13 adr Ehob&pt ofS8afd ArbhPbi:rEs( 022-3M) me B RCEL; 288r2AdcBpt Yis 2

were added tg th I o 2afeod | SSHES ' t a, passive d 0f,2
g and the d&%ﬁ%%ggﬁéeﬁs?'b’-é —V\%.ég [rﬁr'eggupég{ ﬁgﬁgﬁ’ggﬁe(%%c' B}Pgis ﬁcérﬁ{sis’ 1‘10
(Basil e 7003)9s5 Thexmreraridiens were allowed to equilibrate for 60 mnutes

and then prined every 30 mnutes with 10 ~M NA for three times. The aortic
rinds were then incubated ~zth the all ylatin~ agent chloroethyl clonidine
(~ x 10'5M for 30 minutes and then washed extensively three tinmes (in 0.~
hours) bef or cting the NA-concentrationiresponse curve. After
washout of NAMaAGh: i dnivBLRL gt LS5 bl = 17 t g to be
tested was él\%%%QEQO?%QE?BS%I{%Q%?&E&E 2sdé'(’:"o"r'l-griﬁﬁonmtﬁ]ax}l) ‘pen g

cunul at i ve- NAperazieylj-padpyd)sb-mahphistvxazalerirearbonsmidect ed. Each ant agoni st
concentration was tested using 2-3 aortic rings fromdifferent rabbits,

Dose ratios {het@le comoung:yas &Ad paeordigade by Borehise GpscRSPh M ENaMPIce!
required to pogdee 5‘%“&&?&2&5@&&%%?. AlsBADSe BIEIRRGR: A | AkDE of 3-

absence of the test antagoni st were calculate gach”’concentratton of

t he conpoundshenylh® nedlgetisdAmleis-dieselidosed had i CompoundssB ! igéteR of Cainitunt he
| ogarithm of the conpound concentrations (Schild plod to evaluate the
afi m tv constBanExtaction withj diethyl ethep fpllowed by myrifgatiogob® flagh chromatography

PCTI EP0011014; t I t [ f. the test d
wore uti |1 sdBoTBTA EHEORE 1 AR ORa) ARt SR B L R =
j Bl (DOSE RAT§;O-1 ). where B is the antagonist cdncentration. RESULTS The

conmpounds tested showed good afimty for the a,L adrenoceptor subtype. The

data are expHeNMER (200MHZA) CINCI 28k 6.53-7.38 ABL FH2dfichidedphenal Haj Haiahy HF, 6t38e
tested conpounds. for the allL adrenocept or qs‘u_bt%/pe Exanpl e~
pKb38. 478. 7S mpaAtd, fuorgplenpk B3.085 Bad #1668.35-5.72, br, 1H, NH; 4.38, g, 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-
65, m, 4H, 2 piperazine CH,s: 2.15-2.35, m. 2H, CONHCH,CH,CH.N; 1.43-1.80, m,
2H, CH,CH.CH..
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Exam I p a 36 Effects on urethral contractions (induced by noradreﬂalh/‘(ng(/ PPzl
injection and hypogastric-nerve stinulation) and on bl ood pressure in dogs

after i .WOOH@MLhi stration The experinents ware perforned d’p(gé‘FWﬁgl"t‘o t he

met hod of Imagawa J. et al., J. Pharmacol. tLlethods 2?, 103-111 (1989),

w th substantial nodif cati ons as follows: adult nmale beael e dogs,

wei ghi ng 8- I e anaest het| sed with pentobarbital sodium (30 ng/ka
i.v. and 2 M—ﬁ i nt ubat ed and spontaneously ventilated with room

air. In or der*-(oocm@@émays.tgr[them PUES SUrEIddBBRthody PRhyBilYY| ene (PE)
catheter was introduced into the aortic arch through the left fenoral
artery. A colpiptragiayljoprapydi-f-anethyisaxazdlesde¢arbogamidennul at ed for infusion

of anaestheti.g, d the ri enor.al n.was cannul ated f.or

dm i Strati et A SRR Gy SR RS e PRt S e e ol 8, bu
noradrenalin 2 Bttt RN -WaSroh At IvPEs L EReh l

t he abdom naﬁug%&r%%%n V|ca t he 1r| gh { (\gﬁrrt Er navq))dl I acw%??aéztr()%‘lgﬁﬁﬁvﬁ% OI(??]@ i
procedure, NAhsvasrudel 8eEhedryplibingt)risinareld-4-carbdryl | ollerider | Parifycatioactby Alash
par amedi an vertical suprapuhic_incision extendi.n~ fromthe base of the
pel vis to thehrampegapy . (chlproforniZoiN wﬁ@mﬁa@enarme@ﬁ@olbﬂaeeéraﬁﬁ@e@ hie title

prostate were_ex der. manual ly enptied wwth a swinge. The
WO 01/ 29075 ~“41P ?“r?"(e&’g g‘faﬁlﬁ‘éi POO/ 1014.t hvpo~ast<~i c nen-e was

freed from sugnRyndy ﬂﬁ)lm—%s@:n B2ngl. es A€ it &llofk 1
mesent eri c ganglion, I st 3’28réd of the ri glﬁt o? OPH%}}I [}f{g},n?ﬁh?%ls%t{n r’H
nerve was pl &hﬁd)dhln\d ﬁprbatO fBat bnyurH,eNEe t4r 35 ey, 1,00CH.CF,up 865360, m. 2H,
pressure was nonitored with a Vlikro-tip catheter (~F)_introduced _into the

bl adder via fHECExtePtrat et fifla? ppaeEse GiRd: d7/Sndr altk ICHm 13352108, predbute
t <ansducer ed i f

| i gature Wa\év% @e %f \?velgn ﬂgn’%lgié Mé®2§%§ 1% urg{"h'raf ﬁ\cl:gsgll_%te
the response of the latter and to avoid any interactlon vvlth t he bl adder.
anot her ligature was put around the Mkro-tip catheter at the external

meat us, to sd&xample b2 catheter itself. The hypogastric nerve stinulation
was rmade wit rain_of rec Iar fl- ~ .\, 0- 30 ~
mmec, 8 sec ddzcHBR-oAyepPheRHiPPBY Y hebt Ba bt et are eheonh el |
procedure (3 ) LA prostatic urethral pressure
were conti nu%ﬂr&ﬂh@ﬁlgrgkﬂg lt:‘l%asa %{'/‘gﬁtl}ggn& a. adm nistration of NA and
stinul ation of the hvpogastrl c nerve were alternately nade at intervals of
10 minutes. The dose _of NA and the paraneter o

stinul ati on ghosen -(Qifedr Tgdluprpe R Hzphghalimide )-propy
urethral pre SMLEs -Ehﬁ Ayest conpounds wer e adm ni stered i.v. ina

cunul at i ve nne thi nterval s of 1 ~-20 m n between adm ni strati ons.
Both i.a. inTaetitieasmpbuidwasnsyhdsinet dblicmisg @e frocediyPagrsibed forTinysouena
repeated 5 mnutes after every dosing of test conpound with intervals of
about ~ ni nupé&b@pbeeérbmvwbgmmmg dt —oﬁis-,-?-ltmﬂléﬂf ow-m:rbﬁfpepqrmn@ﬁredn(g-

of the adm n| tered nd.,. dose; Qonse curves were constr

conputing, af ? %ﬁ%ﬁ{aﬂl) P&Hfi’éazb”&r t AP BT, Y S5 e B} cggthvl
pressure and eﬂu@ﬁmﬂ?fb‘ée&tramﬂ RbRiibh WasHricdNvet B&ﬁ@zﬁsﬁllbﬂ?ﬂ@éﬁ Bltaled ISR &,

i nduced by both types of stinulation used. Linear regression equations were

t hen used i nwashieg tlteopmczhlwdi giethyé etﬁeecﬁ\apomabnecﬁ ﬁemtesyenmoad'rcﬁﬁbtﬁtt(etthk
effective dose | nduc(! ng a ' decrease in diastolic blood pressure) and
| Dso (the doﬁ@dilﬁf{f?b@%ﬂg? By 1863°Ct he i ncrease i n urethral pressure).

Bearplos 1. PRI CHOPARCRE By i 80-335mc 8 pBelinudh Ghfcq T B il

| ection of o1 gARAARFMAUNSs A, 1R GLRRCRRAND, L2kl ChIN G, 24012

m. 4H, 2 piperazine CH,s; 2.30-2.75, m, 6H, (CO),NCH.CH,CH,N, 2 piperazine CH.s:
1.75-2.10, m, 2H, CH,CH.CH..



PCTI EPO011014i Data represent the active doses (expressed in ~rgl k? [/L’(OL% 2002
inhibiting by ~0%the urethral contractions (UPS i nduced by noradrenaline
(1-. 4l owgutrbymogasrric-nerve stinulation (~P), the activ 5101
(expressed in ~tg%oj in |owering diastoli@*lood pressure (DB.D) and t he
rati os (DBPlI UP) between the active doses (Rl and R3). Exanple (UP ( IDsa
NAL' P DBP | pso H P ED=sR (DBP/ NA)R2 (DBP/HY' P)1 ~3.4~ 34.4 ~| 01.631.32. 4
Ql4. 7 ~396 ~B14Z3-AmopronviBF-0-(22P-wii®roghokvi-phenvi]-i®6razine S ompound 1"B)
44Prazosin* =3.6, ~10 ~ 6.6 ~101.83 ~1 ~- 3 =1 77101,
~26. 4 * Dat aT%‘F 8HFE88}£96%8 VRS SXPT%Q‘FIZ”C@’T%W&%@B?C”‘E?&esell’%?é% orjgampound 1B
| 272-1283 (199 yarddie BO Qo Al cdgsdinli S £0N C s of
the inventi oﬁ?a%xe aIﬁ agrg%tgggg%tor a'ntcac{gdm s?slvfngt ﬁdr @B g’?&egteéf v?@g#g)?l he
a, a subtype, ajkalipiaed i cfillmate ~withh dicBlReshethanet hﬁalrowdalﬂmr e@ﬁﬁﬁé&uonan@v g9ndh
affinity also for the a, L subtype. as far as in vitro data are concerned.
The in vivo shemetegsepay (elorofem: 12N emmaniarmethane! 9:4 xaffbsdenithh title compound

urosel ecti vi t he conpounds of the invention and justify their possible
use in the t%ga{t%}@snafn%’i obstructive di seases of the lower urinary tract,

I ncl udi ng BP"#} gi jhé’si 9l 1'70 0 LRIEAR Tl Oly Ge%'ﬂ?%éﬁ CF,;
ef fective oral, parentera |r"rt avenous se ranges expresse of
body wei ght p&5-32§, mf 9H. mpg:ermmﬁosmycz 73-2.86] 30 HEHSNOH. CHeCH 00 521D 170 2y
tract: Ceneral 0.001-'? O Preferred 0.0~-3 Most preferred 0.~-2 The nost

preferred vaPu@iparaging s CFhs;ora$8-d63i ng. 2Ht r aVeN6FhCHocHSs LHvuisd, be. 16H; o

100 H.NCH,CH.CH,N.

¢) 3-(2-Chloro-6-fiuorophenvl)-5-methvl-N-{3-[4-[2-(2.2.2-trifluoroethoxv)-phenvi}-1-

piperazinvi]-propvl}-isoxazole-4-carboxamide

The title compound was synthesized according to the procedure described in Example 8
but using 3-(2-chloro-6-fluorophenyl)-5-methylisoxazole-4-carbony! chloride instead 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 work-up and purification by flash chromatography (chloroform:2 N ammeonia in
methanol 100:3) afforded the title compound (92%) as an oil.

'H-NMR (200MHz, CDCl,, &): 7.30-7.55, m, 2H, chlorophenyl H3 and HS; 7.10-7.23
m, 1H, chlorophenyl H4; 6.80-7.10, m, 4H, trifluoroethoxyphenyl CHs; 5.60-6.30, br, 1H,
NH; 4.40, g, 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-(d-fluorophenyl)-isoxazole-4-carbonyl chloride and Compound 12B instead of



fold | ower. Sel ective-use dosages. i.e. dosages that are active mﬂheﬂ/]dt 2801
| ower urinary tract w thout any subs~antial effect on blood pressure.

depend owotgigo@arti cul ar conpound enpl oyed. Generally. in pdEesmagQf a

conpound selective inin' nibitir.~ urethraf3 - ~ h~dr( ~~ wo oln9U s ~
PCT/ EPOO/ 1014.5 _.1 _ _ contraction. up to four ti_rrles the anobunt of the
ED, used In Inhibltina urethral . - contractioh can be aaninistered without

any subst ant Campeuhé ¢B. Washimote peazsist txtufamith@rN sedibmehveinddde folidwed by the
optim sation of dosages are paqssi bl e using sinple routine experl ments. The

active conpodfiss veFrkire 2ph PEREFEIPINBY flseh Shramajogaphyn (chlerpiarm:} o a@mani &
with ar. Ine8§§5}§m Ig@d‘t‘%%er\ﬁ’eﬁﬁxeaﬁh rrggo%ng 7’1)@ m%o .hey may be encl osed

in gelatine hey nay onpr sse abl ets. For the

purpose of orgiInfifie ng@ strats. the agt) r@:}%ulgcge; »the

i nvention mayﬂbe I ngor por at w’rﬁ? exci pls)-grﬁls anﬁﬁus?égerlm é fol ?nflof1JH 4H.
tablets, troeifsroethpsyihesyl €Hs, X50<5,805 bs AN NENS.405yr2HSOCHRCEY, $,22chend Mg
gum and the |ike. These$§reparat| ons should contain at_|east 0.~% of active

conpounds, bgH, NFC 3dP, sttty e PipgREns ERL:S; n?aY/ @J%%dzééﬁeﬁdmg’rmﬁon
th t I f
thg \R/fallrglht:uoar orm@%,%ﬁe‘pg uh‘tﬁrttt:b?ggeﬁ'\lfe ¢ I‘I‘pOfJ}l al lﬂ%h cocfjggg—)f:?%ns

is such that a suitable dosage will be obtained aIthough the desi red dosage
can be obtained by adm nistering a plurality of dosage forns. The preferred
conposi tions anmm dparations accordin' to the invention are prepared so

that an oral a unit f and 300 | 1i ~anms of
active conpo(mgj) g‘h’@’?%tb‘?”é' 3'“@‘?4’]}'@' dg-?t’t?@ frl‘tg'(‘,‘?‘ré?t%)'gh i Ee may
al so contain eg‘rmﬁg;ﬁiﬁ}log nt @@xaszie-P-‘é‘ﬁr‘BQxﬁBﬂieed' ents: a binder such as

m crocrystal PI ne cefl g gum tragacanth or gel atine; an excipient such

as starch or Thacitlesempaudd snastwgﬂmtmmamrmns tmtheaparoeécmrmdescabcdhn Exthplen]
starch glycol ate, cornstarch and th ; .a lubricant such Sgeinem um

stearate or h‘yfdﬂékj’énat@@ﬁ éa%‘it%ﬁpftﬁnb’l) Damcthwh%mtazsleﬁhcaaaowéw éF’éaFn adj @bn3-

di oxi de; a SWe nln r char| .ng
2 ont such abBupRErRERL Rt R TS IS SREB) GRfREN R, Bl GHERO R
dosage unit iBr@xhﬁcﬁorPaﬂﬁWd%thylt ctHBY fSIRRMedl By pudiRafbd iH9Nflhsh BRboMatcbrsph9f
the above type, a liquid carrier such as a fatty oil. O her dosage unit

forms may cotrhibrofoomheN gmmanisimesethanell K0whi afforded tﬁeyntﬂdteoxphwdc(ﬂb"/cf)@smof
t he dosage unltlI for exanple. as coatings. Thus, tablets or pills may be
coated with ¢ gar, sheI | ac or other enteric coati ng wears. A syrup may

contain, 11 HNFORIRANCCHREL 45, FOTHUINIR 2P ULR58-AT, FLENGRISNEY o'

and certain preser vQ‘tl ves, ues ouring an ridls

used in prepanpng, nHe@eﬂwc&bemuﬁvpheﬁﬂqsmlﬁ@:%ptﬂrleeNphatrmqeaHl O@H,¥F;;
pure and nontoxic in the anotnts used. For the purpose of parenteral

t her apeuti ¢ &d&i3mdstm, alH,oNHQI:he%?@t-t Vs moHbCUntbsragine GH.s; RviOn i Th @ﬁy t0-
i ncor oor at ed, i.nt 0 ut i on. or S s
contain at I'efgs’tInﬁ)@qfisc”I BIPCLEEe Q 5 *ﬁlb %u?ﬁs%&iﬁaﬁr_?ﬁ eﬁSN’sE 1d7\ﬂl)m

01r 29015 PCT3fEREfAfR144, t hi s may be varied between 0.~ and about 30ro of
ti ke wei ght t heredf The amount of active conmpound i n such conpositions is
such that a suitable dosage will be obtained. The preferred conpositions

and preparatjons according to the inventions are prepared so that a
par ent er al dgﬁét‘géh’d;ﬂt contains between 0.2 and 100 nilligrams of active

conpound. T SUSP! j HERY)- | I-
conponent s: "8 {§t er' I e gr‘?ze f"sﬁlq'ﬁhglgﬁ\t/vat et B#“cs')r chﬂel tion JW]sg{)d ﬁltnl’ on,
fixed oils, ﬁ@imld%y-lcaﬂﬂo:glnyidel s, glycerine, propylene glycol or ot her

synt hetic soIvents antlbacterlal a ents such as benzyl al cohol or nethyl
par abens; ardi is p@W“@@dlﬁé bi sul phat e;

chel ati n~ a nts_such ene net 4agl f

acetates; ci 3?8@138'?1“&%8%53%%%%2 grﬁ t?é ?ra ,’@g??%’ 0%10$ L]'glck;(r?l%cﬁ'ﬁy
such as SOd't!kEﬂoCBEv%a!cﬂﬁuﬁé iHexid esa- ﬂﬁgﬂ@oeﬂ_@ﬂ@@hﬁfeaés mﬁm&é%ﬁaﬁa Yhakfdsny
be of glass or plastics material. Additional conpositions Suitable for

adni ni st rat i was hyifiesrivaesdy ﬂatbetéuemdtogmmhza(mlmgeempm%é felbaverddivriglueae)tipe
invention are also.wthin the scopne oof the invention. Dosage forns,

addi tional i¥1yF B B CRATAGI B Ud# %l ni strati on contenpl ated herein

i ncl ude those disclosed in US 4089969 and Q091182. W.cc~~ 2~ 1 wo

oi r_90i s Pcr~POOno~aa CLAIMS 1. A conpound having the general fornula I



NORz N-' N- ~R,~/ ~~, NRHR4 wherein R represents an al kyi7 ﬁ/}m( 29v)-

al koxy, pol vfluoroal koxy, hydroxv or trifl uoromnethanesul phonyl oxy group;
each of W oapsh1R~ i ndependentl|y represents, hydr ogen or [PraT®peovi@som or a
pol yfl uoroal | coxy or al koxy group; R3 repre sents one or nore substituents
sel ected from hydrogen and hal ogen atons and al kyl, al koxy, nitro, am no,
“acyl ami no, cyano, al koxycarbonyl and carboxamni do grou R4 represents a °
hydr ogen at orﬁé\rw%(%ﬂqmizbrcﬁﬁéj, 163y P.0dr supt. wanazelg I;Ip() 7.60-0:842m. GH.gphenyl

N- oxi de or a_.pha Ceu i cal, abl ch a conpound. ' _'. A
conpound accgg'gi ﬁg?t i ime @ Feﬂ%eﬁéﬂﬁg‘ a methyl . nethoxy,
2.7?,2-trifluoroethoxy, hydroxy or trlfluoronethanesulphonyloxy group. 3. A
conmpound according to claiml1 or claim2, wherein R represents a hydrogen.

fluorine or Bhi-Ghemd-aisoRazolecarbogolipadit (Cansaudi 15g)t o any pr ecedi ng claim

wherein R %E’éesents a hydrog{e chlorine or fluorine atomo
2,2, 2-tri f | UBRSEOMPRYNGWES sYpesizsaiolioningdhopraicedurs éesaﬁpecbf@éémp@méw@ e

PRl e L ”Si%o%weivﬂgx@*é I the
4-posi L on,
cnlorine o AROARIZIMERR RSO BT PATS 25 0 1L BRI ESV8 M fghaole

01129015 H3; 7.68-7.78, m. 2H. phenyl CHs; 7.41-7.58. m. 3H. phenyl CHs.

¢) N-{3-[4-[4-Fluoro-2-(2.2.2-trifluoroethoxv)-phenvl-1-piperazinvli-propvl}-3-phenvi-

1soxazole-4-carboxamide

The title compound was synthesized following the method described in Example 8 but
substituting Compound 15B for Compound 8D. The crude was purified by flash
chromatography (ethyl acetate:2 N ammonia in methanol 95:5) to give the title compound
(88.4%). M.p. 95.8°C.

'"H-NMR (200MHz, CDCl,, §): 9.09, s, 1H, isoxazole H5; 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, g, 2H, OCH.CF;; 3.51, g, 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]-1-piperazinyl}-
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,, 8): 8.84, s, 1H, isoxazole H5; 7.31-7.40, br, 1H. NH: 7.72-
7.87. m. 2H. wifluoroethoxyphenyl CHs; 7.10-7.27, m. 2H, trifluoroethoxyphenyl CHs:

6.96-7.08. m. 2H. fluoropheny! CHs: 6.81-6.94. m. 2H. fluorophenyl CHs: 4.39. q. ZH.



-46 PCT/ EP00/ 10144 6. A conpound according to anv preceding claim \ﬂmﬂeﬁt{}'w?f
R, represents a hvarogen atomor a nethyl, ethyl. 2-phenylethyl or

~- phenyl fip@ydog@r oup. i, A conpound accor di ng to any pr ecRetBododidm -
wherel nnis 1l 8. Any one of the follow ng-/corrpounds

| ~' -{3-[4-(6-Chl oro-?-net hoxvphenyl } - 1- pi perazi nyl ] - propyl } - 6- met hyl - ~pheny
| i soxazol e- ~-car boxam de, N {
3- [ 4- { ~- Chl orO<E-GF g0y ph2HyN=CHE pLBeraes. myl 4H. ﬁrmpgmmne CH.s; 2.53-2.64, m. 4H. 2

} -~ nmet hyl - 3phenyl i sgxazaql e- r de ~t et hy 1-3-phen I-N- {

3-[~ [ ?- (2. ~. DIPFRFipE 28 6et°h%>5y3§ ‘E@hﬁﬂf@%@@ T4 B

azi nyl ] propyl } -i soxazol e- ~- car boxam de,

N-{3-[4-[2- Met hoxy-~-(2.2.2-trifluoroethoxy)-phenyl]-1-piperazinyl]-propyl}

6- met hyl - 3- phetthpravazol e- 4- car boxam de,
N-{3-[4-[~Fl'uoro-2-(2. 2, 2-trifluoroethoxy}-phenyl]-1-piperazi nyI] propyl }-

~ et hyl - 3- pHeRpenSeXd3ditd242 3 triflupagehoxy)-phenyl]-1-piperazinyl]-propyl}-

N-{3-[4-[4-Fluoro 2-tr.i.fluoroethoxy)-phenyl]-1-piperazi.nyl]-propyl}
- 5met hyl - 3- pHé?ﬁﬂzPé'éﬁ‘}réoéaﬁ"ﬂ%r boxami de,

N-{3-[4-[(~- ﬁ;{eth ﬁd&h%&oﬁ%ﬁé}@@%&&ﬂﬂs"EB’ih@’i:}‘échDz%rﬁ/Jslnﬂed%FEfaﬂ?dlé‘X'lld?r

opyl }-~-neth I soxazol e-4-carboxam d

3- (. ~- Fl uor opsubstitinindNe§ippdng 45B | fap Contbofiad Bmaxtd Chipound t RBxfpy -Guinegoun} -8B,
pi perazinyl ] 6‘5” opyl. -| soxazol e- 4- car boxam d

3- (2- Chl or o- mrwaweip {lpsh cpromatogrpphy K%&rloameez 2N ammppiay by sty PeRen

[]-1- 4- b d
Y ]( 2, 6p|D|p§F1?Z rlaé?FL ¢ tﬁtgr@r?‘%‘?(@}[’ﬂxﬁﬁ% 6?‘; 2c521r t (rjlelnﬂo(raoet hoxy) - phenyl ]
- 1pi i nyl, . | : 2-
3 p:\ll_o{ergz'[zy[%r-mrgo M{H)z,negq ; ?@g%@ef%g(qa%ﬁgﬁ&grﬁﬁ% 6742 b ar QRARRY

1] - 1pi per azi ngHd;-PRANPYS, rrr“’HTqﬂmEWll @HE%QJL-GI ﬁab@p»&maﬂmmﬂuoroethouphenvl
3-(7?- Chlor06fluoro hen -~-rrethy| 3-[4-[?-(??.2-trifluoroethoa- v)ghen
yl]-1-piper az@ﬁyl‘lj%rqo@&f/ CHjox a#6h e, - x&#8cfe)2, m, 4H, 2 piperazine C

g. E)(Zarcglzlo:\;r)] %’}' ééfﬂ} 4@0){5&‘8% éz-"-LJ4 @ﬁﬁoxaé &;H td’dN‘fé&?{Eﬁ@%) I%T]enyg}_[ 1

01!'.9015 -~y Q%@FOO 1014~t

~-(?.6-Di chl orop )-~methyl -N-{=-[~[?-("_".7.2-trifluoroethoxv)-phenyl
]-1 piperazinv I]-propyl} -isoxazol e-~-carboxam de, N {
~-[4-(T-Fluoro-2-(?.2,2-trifluoroethoxy)-phenyl]-1-piperazinvl]-propel}-=ph
env |isoxazol=e oxam de.

3-(4-Fluorophenyl)-N-{3-[3-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl}-1-
piperazinyl]-propyl}-S-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 H3: 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. CH,CH.CH..
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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-3-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,; &): 7.58-7.72, m, 3H. phenyl CHs, 7.39-7.57, m, 2H, phenyl
CHs; 6.82-7.12, m, 4H, trifluocroethoxyphenyl 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. 5H. CH,.



A pharmaceutical conposition conprising a conmpound according to any7 Wldc( 2902
preceding claim or an N-oxide or a pharnaceutically acceptable salt of

such a gy® , in adm xture with a pharnaceutically acc | uent or
carrier. A %E‘ﬁod for the preparation of a2®onpound havi ng@%ﬁe ogleogie“r al

formumlal R RBO~-~~/NNHRN(t) O-Ra wherein R represents an al kyl,

al koxy, polvfluoroal koxv, hydroxv or trifl uoroiret hanesul phonyl oxy group;

each of R, adboxhowplei2fidependently represents a hydrogen or hal ogen atomor a

pol yfl uor oal Lkoxy_grou R, resepnts one or nore substituents
select ed frcﬁﬂ% ?ﬁﬁgﬂ“dﬁﬂlm"o‘g‘éﬁa’r% oxpFagrRsAbenyl] T@oR&Pe’%‘ﬁlﬂr%‘Pr apy lirs;
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. 9015 - QBE%"‘EE%{%%@% ~lﬂF@epresents a hvdroaen atom or_an aII

or aral kyl grieupe 2BhpBuhd vihs dbidihed folldviag Med anmms@ma 16 e ngu%}
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ami de or anteplstitgeng Remgound 183 for mmm&&BlmMefkﬂer@.-é’.’nZlZRziﬂam@easty)-
above def ned wish. an Me(w o nosliol o phenv) plperszing detl vatLye of

t he general
with ethyl acetate and purified by flash chromatography (ethyl acetate:2 N ammonia in

methano] 98:2) to afford the title compound (64%). M.p. 115-117°C.

'H-NMR (200MHz, CDCl,, 8): 7.58-7.72, m. 3H, phenyl CHs; 7.39-7.35, m, 2H, phenyl
CHs; 6.68-6.88, m. 2H, trifluoroethoxyphenyl H3 and H6; 6.60, dd, IH.
trifluoroethoxyphenyl H5; 6.35, bs. 1H. NH; 4.34, q, 2H, CH,CF,; 3.39. dt. 2H, NHCH,:
3.10, g, 2H, CH.CH,; 2.68-3.01, m, 4H, 2 piperazine CH,s; 2.15-2.54, m, 6H,
piperazine CH,s and CONHCH,CH,CH.N; 1.45-1.72, m, 2H, CH,CH.CH,; 1.38, t, 3H,
CH,; 1.81, dt, 2H, CH,CH,CH..

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 preparc;.d according to the procedure described in Example 1, but
substituting Compound 12B for Compound 1B and 3-(4-fluorophenyl)-3-
methylisoxa;iole-4-carboxylic acid 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 (ZOOMHZ, CDCl,; 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;; 3.43, 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..
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R R~ wherein n, R R, and R are as above defined. 11. A nethod aﬁcdn@minp)/bﬂ?
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hal ogen at onbuanshigtitying aldmpyundni §B o foranCompoand/| 4Bi rmd c3~§Ivfinorophenyl)-5-
aLkoxycarbonyl and carboxam do groups; R4 represents a hydrggen at om or

_at ran
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112°C.

'H-NMR (200MHz, CDCl,, 8): 7.50-7.70, m, 2H. fluorophenyl CHs; 7.15-7.35, m, 2H,
fluorophenyl CHs; 6.75-6.90, m, 2H, trifluoroethoxyphenyl H3, H6; 6.60-6.70, m, 1H,
trifluoroethoxyphenyl HS; 6.20, bs, 1H, NH; 4.40, q, 2H, OCH,CF;; 3.40, q, 2H, NHCH,;
2.85-3.00, 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; 1.50-1.75, m, 2H, CH,CH,CH..

Example 23
3-(2-Fluorophenyl)-5-methyl-N-{3-[4-[2-(2,2,2-triflnoroethoxy)-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}-3-
methylisoxazole-4-carboxylic acid for 35-methyl-3-phenylisoxazole-4-carboxylic acid.
Purification by flash chromatography (ethyl acstate:2 N ammonia in methanol 96:4)
vielded the title product (61%). M.p. 127-128°C.

'H-NMR (200MHz, CDCl,, 8): 7.45-7.65, m, 2H, fluorophenyl CHs; 7.13-7.35, 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..
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condensi ng the conpound of the general formula 3. when X represents (

hydr oxy. wauga/29esnverting it to a | eaving croup, such as arPCI/EP00/10144

al kyl sul phonvl o~cy or aryl sul phonyl oxy groGp,” with a phenyl pi perazi ne
derivative ~ R2 HHNVN ~ ~ R, 4 Rwherein RR R and R are as above defined.

1.. A nethod Eccorgi,pg to claim 12, wherein the condensation of the

4-carboxy is rivative 1 with the am ne H=NCH, (CH~nCH, X i s carried

out in the pr§.§§.@<f@or%hhemq?.&dg%ﬁ-gﬁg@gﬁdﬁ«éé%%&b&%@ﬁé&pﬁ@ﬁbodi | mi de

or’ di et hyl cvanophosphonadt e, y I n the presence not i ng
agent such aspipeyhiwn}-pregy1hisrmethyiisoxhzdlerbihgboaninidypyr i di ne or
N, N - carbonyl dii m dazole, in an aprotic solvent or in a chlorinated sol vent

at a tenper at Uretids compeHnt Was prepargd @ccording Ao ther mersdutacdasanibef InoExAmapinl 1but
or claiml3, wherei.n e _con tion of t o d 3wt he :
phenyl pi per aaﬁgs?j%lp{l% X é’uﬁgsg?s % rqur%pOougap%m%%ﬁi‘fﬂggpygmy%-g-pemyl1§oxgole-
al ternativel yalcrbgxpRd fAid fRkMERHd i8UCThaR, SHATROAY 58H1-HBSE B8 REPAREE MRS IR
or nmethanol, at a tenperature of from20 to 200C, preferably in the =
presence of ambtied detehiedasinpot adsi Ubkavar Bonatl@8s, 167~ 27R+-2730) ,for S-methyl-3-
PC TIEPQO 101p IenS»'l_isolxazoFl\)'e--’tE)car g§(y|1ilc acid. Purification by flash chromatography (ethyl acetate:2
N ammonia in methanol 95:5) yielded the title product (93%). M.p. 86-91°C.
'H-NMR (200MHz, CDCl,, 8): 7.35-7.50, m, 3H. fluorophenyl CHs; 7.15-7.30, m, 1H,
fluorophenyl CH; 6.70-6.90 m, 2H, wifluoroethoxyphenyl H3, H6; 6.55-6.70, m, 1H,
trifluoroethoxyphenyl H3; 6.55, bs, 1H, NH;, 4.37, q, 2H, OCH,CF,; 3.45, q, 2H, NHCH,;
2.70-2.95, 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, CH,CH,CH..

Example 25
3-(3-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-(3-fluorophenyl)-5-
methylisoxazole-4-carboxylic acid for 35-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,, §): 7.35-7.50, m, 3H. fluorophenyl CHs; 7.15-7.30, m, 1H,
fluorophenyl CH; 6.85-7.10, m, 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..
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PCTI EPOO/ 101 4. i, | ln . hod,accor di to.claiml ~ ich is, car
out i thout sacumtrerasBheryl T A FEReSEb ey o es Bt 6351 b b NEF (3o
A me \d foroploeki:ngesas adr @@@@,e@.u@,rg,zﬁ,f}@f_z@tﬁ.g@.@.o@mm'z%pgsiigyeﬁ,gzg
to tie enviro Zt “of "sai d recept ors an’ &fféctive anounf of ‘a éonpou. ~ -
accordi ng to a6y, 95K E@HN.50-28500m,06H,82 poreyrrhid CHs ast CONHMGHLCH JHRNN 1955-
whereby to relieve di seases assoc ted with overactiviry of the said
receptors. |8L.7ARetlodHdedd"Hoto claim 17, in which the delivery of the
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j pessessin~ EifmpRi IV
N-{3-[4-[4-Fluoro-2-(2,2,2-trifluoroethoxy)-phenyl}-1-piperazinyl]-propyl}-3-(4-
methoxyphenyl)-5-methylisoxazole-4-carboxamide
This title compound was prepared according to the procedure described in Example 1, but
substimiting Compound 8B for Compound 1B and 3-(4-methoxyphenyl)-5-
methylisoxazole-4-carboxylic acid for 3-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.

'H-NMR (200MHz, CDCl,, 3): 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; 2.63, 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-(222-trifluoroethoxy)-phenyl]-1-piperazinyl}-propyl}-3-phenyl-

3-(2-phenylethyl)-isoxazoie-4-carboxamide
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CONHCH,CH,CH,N; 1.3, tt. 2H, CONHCH,CH.CH.N

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

a) 3-Phenvl-3-(3-phenviproovl)-isoxazole-4-carboxvlic acid (Compound 25A)

oY,
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'H-NMR (200MHz, CDCl,, 5): 7.60-7.70. m. 2H. phenyl H2, H6; 7.45-7.55, m. 3

phenyl H3, H4, H3; 6.53-6.70 and 6.73-6.83, 2m. 3H. methoxyphenyl H3, HS. H§; 6.33,
bs, 1H, NH: 3.90, s, 3H. OCH,; 3.37, q. 2H, CONHCH.CH,CH,; 2.75-2.90, m, 4H. 2
piperazine CH.s; 2.70, s, 3H, CH;: 2.40-2.55, m. 4H. 2 piperazine CH.s; 2.30. t. 2H.
CONHCH.CH.CH.: 1.55-1.70, m, 2H. CH.CH.CH,

Example 31
N-{3-[4-(4-Fluoro-2-methylphenyl)-1-piperazinyl]-propyl}-5-methyl-3-

phenylisoxazole-4-carboxamide

a) 1-(4-Fluoro-2-methviphenvl)-piperazine (Compound 31A)

The title compound was prepared following the method described for Compound 5C of
Example 5 but starting from 4-fluoro-2-methylaniline instead of compound 5B and using
a 10:1 mixture of 1,2-dichlorobenzene and n-hexanol at 185°C as solvent. Purification by
flash chromatography (chloroform:2 N ammonia in methanol 100:3 to 100:5) afforded the
title compound (70%) as a light brown solid.

'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-methviphenvl)-1-piperazinvi]-propvi}-5-methvi-3-

phenvlisoxazole-4-carboxamide

A stirred mixture of 0.380 g of Compound 31A. 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 dryness 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.

‘H-NMR (200MHz, CDCl,, 3): 7.58-7.73, m. 2H, phenyl H2, H6; 7.42-7.58, m, 3H.
phenyl H3, H4, H3; 6.77-6.97, m, 3H. fluorophenyl CHs; 6.33, bs, 1H, CONH; 3.30-3.50.
m. 2H, CONHCH.CH,CH,; 2.58-2.75, m. 7H. piperazine CH.,s. isoxazole CH,; 2.18-2.50.
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Example 32
N-{3-{4-(4-Chloro-2-methylphenyl)-1-piperazinyl}-propyl}-5-methyl-3-
phenylisoxazole-4-carboxamide

a) 1-(4-Chloro-2-methviphenvl)-piperazine (Compound 32A)

The title compound was prepared following the method described for Compound 31A of
Example 31 but starting from 4-chloro-2-methylaniline instead of 4-fluoro-2-
methylaniline. Purification by flash chromatography (chloroform:2 N ammonia in
methanol 100:3 to 100:5) afforded the title compound (73%) as an oil.

'H-NMR (200MHz, CDCl,, 8): 7.05-7.20, m, 2H, phenyl H3, HS; 6.93, d, 1H, phenyl
H6; 2.95-3.05, m, 4H, 2 piperazine CH.s; 2.75-2.85, m, 4H, 2 piperazine CH,s; 2.28, s,
3H, CH,; 1.70, s, 1H, NH

b) N-{3-[4-(4-Chloro-2-methviphenv])-1-piperazinvl]-propvl}-5-methyl-3-

phenvlisozazole-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 methanolic ammonia 100:1) affording the title
compound (47%) as an ivory solid. M.p. 147-150°C.

'H-NMR (200MHz, CDC),, 5): 7.58-7.75, m, 2H, phenyl H2, H6; 7.40-7.58, m, 3H,
phenyl H3, H4, H5; 7.07-7.20, m, 2H, chlorophenyl H3 and HJ3; 6.85, d, 1H,
chloropheny! H6; 6.32, bs, 1H, 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-Fluore-2-(1-methylethoxy)-phenyl]-1-piperazinyl}-propyl}-3-methyl-3-

phenylisoxazole—4-carboxamide
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compound (55%) as an ivory solid. M.p. 104-106°C.
'H-NMR (200MHz, CDCl,, 8): 7.60-7.70, m, 2H, phenyvl H2, H6; 7.45-7.55, m, 3H,
phenvi H3, H4, HS; 6.70-6.80 and 6.55-6.65, 2m. 3H, isopropoxyphenyl H3. H3, Hé;

6.35, br, 1H, NH: 4.55. sept. 1H. CH: 3.40, q. 2H, CONHCH.CH,CH,; 2.75-2.95, m, 4H.
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2 piperazine CH.s: 2.70, s, 3H, CH,; 2.35-2.50, m. 4H. 2 piperazine CH,s: 2.30.t. 2
CONHCH,.CH,CH.: 1.55-1.70, m. 2H, CH,CH.CH.; 1.35, d. 6H, (CH,)..

Example 34

Determination of affinity for clomed «; adrenergic receptors and S5-HT,,
serotoninergic receptors by radioligand binding assay

Determination of affinity for cloned subtypes of the cloned o,-adrenoceptor was
performed in membranes from cells transfected by electroporation with DNA expressing
the genes encoding each «,-adrenoceptor subtype.

Cloning and stable expression 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 [’H]prazosin, in a final
volume of 1.02 mi for 30 minutes at 25°C, in the absence or presence of competing drugs
(1 pM-10 uM). Non-specific binding was determined in the presence of 10 pM
phentolamine. Incubation was stopped by addition of ice-cold Tris buffer and rapid
filtration through 0.2%-polyethyleneimine pretreated Schieicher & Schuell GF32 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 serum 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-3-mM buffer (pH 7.4). The

homogenates were cearifuged at 40000 x g x 20 minutes and the membranes were
= - >
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10:f " "10% & & S!Y" 109& Sty"10
%8 () - S vo &E& ?; agé’#mﬁg@%? Tgéﬁeenq?’hdo ég é%gd“%‘{ ‘)3/0 & ()-( 100/§ 3&' () -
"10% & ()- ! @Q%c&dz@ of e %@nﬁﬁnﬂ@@éf m-lggﬁlbfa)neWe[’e Iesus penaed in a buffer containing 50
sYst nvdEbC! " 10% & ( 0% & ()-1Y s10% & ()-@0% & () -

-10% & ()-! 1aM4 M)(PPMWXV%/XWWI @10 10%epaggy(line (F &k@v@0 st §)).-Nature 335, 358-
360 (1988)). The membranes were incubated in a final volume of 1 ml for 30 minutes at

30°C with 1.2 nM [’H]8-OH-DPAT, in the absence or presence of test molecules. Non-

specific binding was determined in the presence of 10 uM 5-HT. Incubation was stopped
by addition of ice-cold Tris buffer and rapid filtration throﬁgh 0.2%-polyethyleneimine
pretreated Schleicher & Schuell GF32 filters.

Inhibition of specific binding of the radioligands by the test drugs was analysed to
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 equation 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.

TABLE 1
Affinity (Ki, nM) of the different compounds tested for recombinant

aj-adrenoceptor subrypes and 5-HT 1 4 receptor.

Example Receptors
Cyp G Gyg 5-HT,,
1 0.77 23.64 2.72 435.66
2 | 1.16 9.97 23.16 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 0918 | 7.49 38.93 1000.00
8 0.11 28.08 | 25.81 201.9
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
12 | 0.16 | 2138 | 2.19 | 29.98
Compound A 0.65 | 387 | 1.31 1.55
Prazosin 034 | 042 | 023 > 10000

( 2002



10:3 10:3 10:3ys' "10% 3& ()-ys' "10% & ()-ys' "10% & ()-yyyywzaB_@T? My 20D
"10% o0& ()-S& "10% o0& ()-S& "10% C& ()-S& 10%0& ()-! 10% o0& ()* 1 .
10% o0& (o $iyfekiq dYNC! 10' 0 10'0 PCT/EP00/10144
10' oy9nt 10% o0&’ () -y@BZ"10% o0& ()-y6" 10% o&36)- 3 4MLO% o0& ()-f 93f
10% o0& ()- (4SYdEYNC! yZ10%& ()-ym' 10%& ()- , m 10%& () -
y"109%8& ()-M!11096& ()-3"' HL0%E& () -: c@dEYNC! 4
10%& ()-f"10% & ()-3f"10%& ()-3f"109%& ()-3f"10%& ()-3f"10%J)& ()-3g ! ObC
"T10% & ()-10% & ()-.10% & ()- 105 105 105SS8Y"10%%& ()-S6Y"10%& ()- ON
dEbC! yni' 10% Lgy_l_aiﬂa« 0% & ()-ym"10% & () -y

In vitro evaluation of functional antagonism for «,, adrenoceptors

The functional «,-antagonistic activity of the test compounds against noradrenaline(NA)-

induced contractions of rabbit aorta pretreated with chioroethylclonidine (o, receptor)
was evaluated according to the method of Testa R. et al., J. Pharmacol. Exp. Ther. 281.
1284-1293 (1997). Adult male New Zealand rabbits were sacrificed by cervical
dislocation. The aorta was removed, placed in Krebs-Henseleit buffer and dissected free
of adhering tissue. Rings were prepared from each artery (8 rings per aorta, about 4-5 mm
wide) and suspended in 20 ml organ bath containing Krebs bicarbonate buffer of the
following composition (mM): NaCl 112.0, KCl 5.0, CaCl, 2.5, KH,PO, 1.0, MgSO, 1.2,
NaHCO, 12.0 and glucose 11.1, and equilibrated at 37° C with 95% O,: 5% CO,.
Desmethylimipramine (0.1 pM) and corticosterone (1 uM) to block neuronal and
extraneuronal uptake of NA, (%)-propranol (1 pM) to block B adrenoceptors and
yohimbine (0.1 pM) to block a., 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 constzucting 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.e., 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 plotied against the logarithm of the compound concenwations (Schild plot) to

evaluate the affinity constant Xb.
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RESULTS

The compounds tested showed good affinity for the «,, adrenoceptor subtype.

The data are expressed as pKb in Table 2.

TABLE 2

Funcrional affinitv of the tested compounds for the a;; adrenoceptor subtvpe

Example pKb

3 8.47

5 8.79
Compound A 8.91
Prazosin 7.68

Example 36
Effects on wurethral contractions (induced by noradrenaline injection 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.) imjection 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 selectvely
distributed to the lower urinary tract. A paramedian vertical suprapubic incision extending
from the base of the pelvis to the mid-abdominal region was madé and the bladder and the

prostate were exposed. The bladder was manually emptied with a svringe. The

(QZ?DZ
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—bC 10 mesenteric ganglion. The diszal end of the right or left branch of the nerve was piaced on
a bipolar platinum electrode. Prostatic urethral pressure was monitored with a Mikro-tip
catheter (5F) introduced into the bladder via the external urethral meatus. and withdrawn
until the pressure wansducer was positioned in the prostatic region of the urethra. A
ligature was secured between the neck of the bladder and urethra to isolate the response of
the latter and to avoid any interaction with the bladder. Another ligature was put around
the Mikro-tip catheter at the external meatus, to secure the catheter itself. The hypogastric
nerve stimulation was made with a train of rectangular pulses of 10-15 V, 10-30 Hz,
width 5 msec. 8 sec duration.

After a stabilising period following the surgical procedure (30 minutes), in which arterial
and prostatic urethral pressure were continuously monitored as basal values. i.a.
administration of NA and stimulation of the hypogastric nerve were alternately made at
intervals of 10 minutes.

The dose of NA and the parameter of hypogastric nerve stimulation chosen were such as
to produce 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 stimulations. In order to compare the effects of the administered compound.
dose/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 stimulation 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 I, 3 and 5 are

shown in Table 3. The effects obrtained after injection of prazosin and Compound A are

also shown in the table.
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(HYP), the active doses (expressed in ug’kg) in lowering diasrolic blood pressure (DBP)

and the rarios (DBP/UP) berween the active doses (R1 and R2).

Example UP UpP DBP R1 R2
ID,NA |ID,, HYP! ED,, |(DBP/NA)|(DBP/HYP)
1 3.4 345.4 101.6
3 1.3 2.4 514.7 396 214
5 2.7 3.4 197.0 73 58
6 2.4 4.5 196.7 82 | 44
Prazosin* 3.6 10 6.6 10 1.83 1
Compound A*| 2. 6.7 243|177| 101.2 26.4
* Data from Leonardi A. et al., J. Pharmacol. Exp. Ther. 281, 1272-1283 (1997).

The pharmacological results confirm that the compounds of the invention are «,-
adrenoceptor antagonists with good selectivity for the «,, subtype, in particular with
respect to the 5-HT,, receptor, and good affinity also for the «,; 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

.....
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The active compounds of the invention may be orally administered, for example, with an
inert diluent or with an edible carrier, or they may be enclosed in gelatine capsules. or
they may be compressed into tablets. For the purpose of oral therapeutic administration.
the active compounds of the invention may be incorporated with excipients and used in
the form of tablets, troches, capsules, elixirs, suspensions, syrups, wafers, chewing gum
and the like. These preparations should contain at least 0.5 % of active compounds, but the
amount of active ingredient may be varied depending upon the particular form and may
conveniently be between 5% and about 70% of the weight of the unit. The amount of
active compound in such compositions is such that a suitable dosage will be obtained
although the desired dosage can be obtained by administering a plurality of dosage forms.
The preferred compositions and preparations according to the invention are prepared so
that an oral dosage unit form contains between 1.0 and 300 milligrams of active
compound. The tablets, pills, capsules. troches and the like may also contain, for example,
the following ingredients: a binder such as microcrystalline cellulose, gum tragacanth or
gelatine; an excipient such as starch or lactose; 2 disintegrating agent such as alginic acid,
sodium starch glycolate, cornstarch and the like; a lubricant such as magnesium stearate
or hydrogenated castor oil; a glidant 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 type, a liquid carrier such as a fatty oil. Other dosage unit forms
may contain other various materials which modify the physical form of the dosage unit.
for example. as coatings. Thus, tablets or pills 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, dves, 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 the invention may be incorporated into a soiution

or suspension. These preparations should contain at least 0.1% of active compound. but
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active compound in such compositions is such that a suitable dosage will be obtained. The
preferred co;npositions and preparations according to the inventions are prepared so that a
parenteral dosage unit contains berween 0.2 and 100 milligrams of active compound. The
solutions or suspensions may also include the following components: a sterile diluent
such as water for injection, saline solution, fixed oils, polyethylene glvcols, glycerine,
propylene glycol or other synthetic solvents; antibacterial agents such as benzy! alcohol or
methyl parabens; antioxidants such as ascorbic acid or sodium bisulphite; chelating agents
such as ethylenediaminetetraacetic acid; buffers such as acetates; citrates or phosphates
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The
parenteral multiple-dose vials may be of glass 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 invention. Dosage
forms, additional ingredients and routes of administration contemplated herein include

those disclosed in US 4089969 and 5091182.
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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;

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

nis0, 1 or 2;

or an N-oxide or a pharmaceutically acceptable salt of such a compound.

1

A compound according to claim 1, wherein R represents a methyl, methoxy,

2.2,2-trifluoroethoxy, hydroxy or trifluoromethanesulphonyloxy group.

LI

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

th

A compound according 1o 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 chlorine or fluorine atom in the 6-position.
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methyl-3-phenylisoxazole-4-carboxamide,

e N-{3-[4-[(5-Chloro-2-trifluoromethanesulphonyloxy)-phenyl]-1-piperazinyl]-
propyl}-5-methyl-3-phenylisoxazole-4-carboxamide,

o 3-(4-Fluorophenyl)-N-{3-[4-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl}-1-
piperazinyl}-propyl}-isoxazole-4-carboxamide,

e 3-(2-Chloro-6-fluorophenyl)-N-{3-[4-[4-fluoro-2-(2.2,2-trifluoroethoxy)-
phenyl]-1-piperazinyl}-propyl }-5-methylisoxazole-4-carboxamide,

e 3-~(2,6-Dichlorophenyl)-N-{3-[4-[4-fluoro-2-(2,2.2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl }-5-methylisoxazole~-4-carboxamide,

e 3-(2-Chlorophenyl)-N-{3-[4-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl}-3-methylisoxazole-4-carboxamide,

¢ 3-(2-Chloro-6-fluorophenyl)-3-methyl-N-{3-[4-[2-(2.2.2-wifluoroethoxy)-
phenyl]-1-piperazinyl]-propyi}-isoxazole-4-carboxamide,

¢ 3-(2-Chlorophenyl)-5-methyl-N-{3-[4-[2-(2,2.2-trifluoroethoxy)-phenyi}-1-

piperazinyl]-propvl }-isoxazole-4-carboxamide.
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e 5-Ethyl-N-{3-[4-[4-fluoro-2-(2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl]-
propyl}-3-phenylisoxazole-4-carboxamide,
* 3-(4-Fluorophenyl)-3-methyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyi]-1-
piperazinyl]-propyl}-isoxazole-4-carboxamide,
e 3-(2-Fluorophenyl)-N-{3-{4-[4-fluoro-2~(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl}-5-methylisoxazole-4-carboxamide,
o 3-(2-Fluorophenyl)-3-methyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl}-isoxazole-4-carboxamide,
e 3-(3-Fluorophenyl)-N-{3-[4-[4-fluoro-2-(2.2 2-triflucroethoxy)-phenyl]-1-
piperazinyl]-propyl}-5-methylisoxazole-4-carboxamide,
¢ 3-(3-Fluorophenyl)-3-methyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl}-1-
piperazinyl]-propyl}-isoxazole-4-carboxamide,
¢ 3-(3-Fluorophenyl)-3-methyl-N-{3-[4-[2-(2,2,2-trifluoroethoxy)-phenyl]-1-
piperazinyl]-propyl}-isoxazole-4-carboxamide,
e N-{3-[4-[4-Fluoro-2-(2,2.2-mifluoroethoxy)-phenyl]-1-piperazinyl]-propyl}-3-
(4-methoxyphenyi)-5-methvlisoxazole-4-carboxamide, _
o N-{3-{4-[4-Fluoro-2-(2.2.2-mifluoroethoxy)-phenyl]- 1 -piperazinyl]-propyl}-3-

phenyl-5-(2-phenyvlethy])-isoxazole-4-carboxamide.
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o N-{3-[4-[4-Fluoro-2-(2.2.2-trifluoroethoxy)-phenyl]- 1 -piperazinyl}-propyl}-3-
phenyl-3-(3-phenyipropyl)-isoxazole-4-carboxamide,
e N-{3-[4-(4-Fluoro-2-methoxyphenyl)-1-piperazinyl]-propyl } -5-methyl-3-
phenylisoxazole-4-carboxamide.
o N-{3-[4-(4-Fluoro-2-methylphenyl)-1-piperazinyl]-propyl}-5-methyl-3-
phenylisoxazole-4-carboxamide,
o N-{3-[4-(4-Chloro-2-methylphenyl)-1-piperazinyl]-propyl}-5-methyl-3-
phenylisoxazole-4-carboxamide. and
o N-{3-[4-[4-Fluoro-2-(1-methylethoxy)-phenyl]-1-piperazinyl]-propyl}-3-
methyl-3-phenylisoxazole-4-carboxamide,
or an N-oxide or a pharmaceutically acceptable salt of such a compound.
9. A pharmaceutical composition compesing 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

R

3

N N
Q N/%\*/
\
N(OX\RH )

4

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
polyvfluoroalkoxy or alkoxy group:

R; represents one or more substituents selected from hydrogen and halogen atoms
and alkyl, alkoxy, nitro, amino, acvlamino. cyano, alkoxvcarbonyl and carboxamido

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

piperazine derivative of the general formula 2

H,N" 0 N
@

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 dicyclohexylcarbodiimide or diethyl
cvanophosphonate, 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.

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

R represents an  alkyl, alkoxy, polyfluoroalkoxy, hvdroxy 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, alkoxycarbony! and carboxamido
groups;

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

nis 0, 1 or 2;

the method comprising condensing a 4-carboxy-isoxazole derivative of the general

formula 1, or an ester, amide or anhydride thereof,

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
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and condensing the compound of the general formula 3, when X represents a
hydroxy group, converting it to a leaving group, such as an alkylsulphonyloxy or

arylsulphonyloxy group, with a phenylpiperazine derivative 4

4 R

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

—
I

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 soivent or in a chiorinated solvent at a temperature of from 10 o 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 soivent.
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.
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and condensing the compound of the general formula 3, when X represents a
hydroxy group, converting it to a leaving group, such as an alkylsulphonyloxy or

arylsulphonyloxy group. with a phenylpiperazine derivative 4

4 R

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

—
L)

A method according to claim 12, wherein the condensation of the 4-carboxy-
1soxazole derivative 1 with the amine H,NCH,(CH,),CH.X is carried out in the
presence of a condensing agent such as dicyclohexylecarbodiimide or diethyl
cvanophosphonate, 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 our withourt solvent,
or alternatively in a polar solvent such as dimethylformamide or acetoniwile or
methanol, at a temperature of from 20 to 200°C, preferably in the presence of a base
such as potassium carbonate.
gthod for preventing contractions (including noradrenaline-related conwactons)
of the ur

the method comprising a

lower urinary wact or for selectively preventing said contractons.
istering a compound according to any of claims 1 10 3
or a composition according to claim 9 t0

such Teaunent in an amount effective for the particul
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18. A method acconing to claim 17, in which the delivery of the compound or
composition to thegavironment of the said receptors is effscted by administering
the compound or compgsition to a mammal (including a human) possessing the said
receplors.

19. A method for the wearment xf a padent suffering from benign prostatic hyperplasia.
the method comprising adminixtering 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.

20. A method for the weatment of a patent 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 composition ad¢ording to claim 9 to the patiexnt.

21. A method for the treatment of a patent syffering from cardiac arrhythmia. the
method comprising administering an effective ymount of a compound according to
any of claims 1 to 8 or of a composition according\o claim 9 to the patient.

22. A method for the weatment of a patent suffering\from sexual dysfunction. the
method comprising administering an effective amount {f a compound according to
any of claims 1 to 8 or of a composition according to claim\9 to the patient.

23. A method for inhibiting cholesterol synthesis in a padent, ‘\e method comprising
administering an effective amount of a compound according to\ any of claims 1 10 8
or of a composition according to claim 9 to the patent. ‘\\

24, A method for reducing sympathetically-mediated pain in a patie\t. the method
comprising administering an effective amount of a compound accordikg to any of

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