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fl 7 DEC 2DO -1 TITLE I-Phenylal kyl -pi pcrazincs DESCR PTION The
invention relates to I|-phenylal kyl -piperazines having affi nlltly DEGr 2005
serotoninergic receptors, to pharmacgqutical conposilions containing them
and to uses for such conpounds and conpositions. In mamuals, mcturilion
(urination) is a conplex process that requires the integrated action of
the bl adder, its internal and external sphincters, the nmuscul ature of the
pelvic floor, and neurol ogical control over these nuscles at three |evels
(in the pipdeer wall or sphincter itself, in the autonom c centres of the
spinal cord and in the central nervous systemat the |level of the pun tine
nlcturltL@ﬁmg@ﬂkﬁqu&ﬁgamdn t he brainsl em (pons) under the control of the
cerebral cortex Groat, Neurobiol ogy of |Inconfinence, C ba Foundation
Synposi um 15] - 27 1990). Mcturition results fromcontraction of the
detruso;gﬂsgﬁgﬁgﬁﬁﬂcﬁlconsists of i nterl acing snooth-nuscle fibres,
under t t he parasynpat hetic autonom c systemoriginating from
the sacral spinal cord. Asinple voiding reflex is triggered by sensory
nerves fDhe ip@édliontreldiee (Al phenyasldyldpipéralntsObvidpaiffinitn forfse @WHimegi! adder to

t he sacra] spinal cord. However, sensory tracts fromthe bl adder reach the
PMC t 0o, FEEFdp Pharreewiisal aesnpasilions antaimsathemynd ippwsder bl sacral spi nal
suppress t bition of the reflex arc, and rel axing the
nusclesI%%ﬁFﬁgmﬁﬂdédﬁH¥*@g$ and external sphincter. Finally, the detrusor
muscl e contracts and voiding occurs. Abnornmalities of |ower-urinary tract
f unct i onlp mamgnalsdytrrilaon (oo hsxmmraﬂdpmmmdm'tseqmmﬂmdnmgnmdi n the

| lation. i | ud d
O gency, RahoRly Mg i tySiol e SR RtoR et ot aPORS 1t )
prost at i fldck, 44 neﬂﬁ)’[ﬂ@éﬁl Eﬁﬂﬁl%bﬁthéﬂﬁﬁsl&lc@%t &:&(ﬁ@{?&ls (bR adid slisrabout 70%

of el derl nales) by neurol ogical disorders. Incontinence syndrones
i ncl ude mé‘@sﬂsqiﬁ@mthemémmlwg@myf thg gpionlt dondarskin they esrfitabuerivaeont i nence
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dysf unctihesomfo! bhbelcemweral uﬁmmr(meu}raﬂt NEoDloURs of dibakilhsick atiben of
conmpounds that act dlrectly on the bl adder nuscles, such_as || avoxate, a

spasnol Yiaediagyrmesrbs L 37: 19P0)- wéwnmé@n regpills frpm qaygEyLiomeithei s al so
active qpuibig PuséleDifich®BBsists of interlacing smocth-muscle fibres, nnder the control of

the parasympalhetic aulonomic syslem originating from Lhe sacral spinal cord. A simple

voiding reflex is trigpered by sensory nerves for pain, temperature and distension that run
Trom the bladder Lo the sacral spinal cord. However, sensory racis from the bladder reach
Lhe PMC too, gencraling nerve impulses thal normally suppress the sacral spinal
suppression of corfical inhibition of the reflex arc, and relaxing the museles of the pelvie
loor and external sphincier. Finally, the detrusor muscle conlracis and voiding oceurs.
Abnormalities of lower-urinary tract funclion, _g., dysuria, incontinence and enuresis, are
common in the general populalion. Dysuria includes urinary frequehc}r, noeiuria and
urgency, and may be caused by cystilis (including mrerstitial cysiitis), prosiatilis or
benign prostatic hyperplasia {BPH) (which affecis about 70%% of elderly males), or by
neurological disorders. Incontinence syndromes include siress inconlinence, urgency
inconlinence, overflow incontinence and mixed mcontinence. Enuresis refers lo the
mvoluntary passage of urine at night or during sleep.

Previously, treaiment of neuromuscular dysfunction of the lower urmary tract involved
adminisiration of compounds Lhat act directly on the bladder muscles, such as (lavoxate, a

sf:-asmol}rlic drug (Ruffman, J. Ikt Med Res. 16:317, 1988) which is also aclive on (he
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-2 PMC (Guarneri el al., Drugs of Today, 3Q 91, 1994), or anticholinergic
conpounds such as oxybutynin (Andersson, Drugs 36.477, 198é})i'a[|ElE 2006
tolterodine (Niivebrant, Life SCL 68(£2-23): 2549, 2001). The use of

al -adrenergi c receptor antagonists for the trearnmenl of BPH is comon t oo,

but is based an a different nmechani sm of action (Leper, Urology, 42-483,
1993). However, treatnents that involve direct inhibition of the pelvic

muscul ature (including the detrusor nuscle) may have unwanted side effects, L
such as é%ﬂr@ﬁrbﬁf s By o A odes 38i0 o 430 rprpateliojisrgic eamepapods sich and dry

mout h (Apdes : : ] T [I 4 e pr rable to
utilize conﬂgﬁﬁ@]sn (tﬁﬁgitg gg%lg%‘lﬁ%]%‘ffiét?ﬁg)gﬁ@r%ﬁqﬁléérb%ﬁgt&sg‘ﬁ%éﬁT@kgcf'ect for,
exanpl e, 68(02-23xs54b, 20l Ndtheres bt |- ankherzid feetMan dgBhiskif @B (RALMRYS i n a
manner that restores normal_ functioning of the mcturition mechanism US
5346896 of BRI dseammonieoaby) i based @Mﬂgrcmhmé@hﬂnﬁm faciiertLapor.tirelagveat ment

ACCNS  di ' o E 4205. di scl oses aryl
pi per azi%%%%g?%?’ uﬁtgg%ﬁ@%@%ﬁ;ﬁ%ﬂgﬁﬁY re%:néb'lgg] s{&q‘i‘wﬁ/ﬁﬁY OF THE Y
I T AR T O R et caont e hyal soen of one: or
r-\A- n o~ erein represents rogen or one or nore
SUpsti 1 BRertblets Riflne of P RMIHSAOD BALE By B B QIS (o degison.
a-G6) - 47C i [ Al ac ¥
(Co- 06) B S S T e TRty be pri bR a2 Rpbts b ac EU N TRY
(g - Co) -deptnlongradussystemab kbrgt dbk ykamplej the egcra mpmal refi€ akDByr aPaoal kyl ,
Cl-C6) -a Lam no- (CG.-C5)-al kyl.., (G- C6)-alkylamnqg, dj-(C 1 -C6)-alkyl
i no. . ARt g el hphaes ATtk ConRgion s hsign, o
(Cl1- C6) -mbdhim. nosul phonyl , cyan, am nocarhonyl, N-(( -C6)-
al kyl am nocar bonyl , N, N-di - ﬁj@i - C6) - al kyl am nocar bonyl
(Cr - 06) -13¥ 4% digshapes ST beshngagentscahibly mal be abddin dla ipcatykal dINS f or nyl |
al kanoyl cﬁé:}fa«!:é.yéunh Qé}%:r%@)am?ﬂc? mg(:n.gryzﬂp %9242(]5 drscloses ary! piperaxime

compounds Lhat bind to 5-HT) 4 receptors.

SUMMARY OF THE INVENTION

The preseni invenlion provides compounds of formula 1:

(*/f‘

R _

N/__\N —A—R, (D
AN

¢

Ra
wheremn

R represents hydrogen or one or more subslituents sclecied from the group

consisting of {C;-Cg)-alkyl, (Cy-Cs)-alkexy, {C)-Cs)-alkylthio, hydroxy, halo, {Cz-Cg)-
alkenyl, {Cz-Cg)-alkynyl, (Ci-Ce)-haloalkyl, {C;-Cg)-haloalkoxy, (Cy-Cg)-hydroxyaliyl,
alkoxyalkyl, nitro, amino, {C;-Cg)}-aminoalkyl, {Cy-Cg)-alkylamino-(C,-Cg)-alkyl, (C)-
(g)-alkylamino, di-(C,-Cg)-alkylaming, acylamino, (C,-Cg}-alkylsulphonylaming,
aminosulphonyl, {C,-Ce)-alkylaminosulphonyl, cyano, aminocarbonyl, N-(C,-Cg)-
alkylaminocarbonyl, N, N-di-(C;-Cg)-alkylaminocarbonyl, (C1-Cg)-alkox ycarbonyl, (C-
Cs)-alkylcarbonyl, alkylcarbonylalkyl, formyl, alkanoyloxyalkyl, {C-Cg)-
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-3 al kyl am nocar bonyl arni no, (Ct-C6)-al kyl sul phi nyl )
(C, -C6)-al kyl sul phonyl, and N, N-di- (G -C6)- alkylan1nosulpho“Ji EFoﬂﬁé Ri
represents a nenber selected fromtheagroup consisting of' hydrogen,
cycl oal kyl, aryl, aryloxy, aral kyl, aral koxy, heterocyclic, heterocycl oxy,
het er ocycl oal kyl and heterocycl e al koxy groups, each group being
optionally substituted with one or nore subsLituent R defined as above; Q

2 e T Rl b P 7"

Q - Aok hikyRadnsaniphoalKarbugl oups, wherein each group is optionally
substltuted wtﬁ one or nore groups selected fromR5 and R6_ where R5 is

sel ect ed from t he Byrigpggsentha menibapsabéciddaliom tht( ghnumnmtkgmy hydrogen,

o B0 SRR i, ok

CB) - al kyindiiregtloaikyky groapsash roth bbﬁlg%@h@ﬁaﬂ%uﬁﬁtﬁﬂhﬁﬁﬁﬂﬂﬁﬁw nfR@si sting
of aryl, _hetergaryl, aryloxy, heteroaryloxy, arylal koxy, and

het er oarybsiiiuenk I deftisdas abavs’ optional I y substltut ed with R or

ls -C(O N
r(éE)rS)eilgnR; Wr?far Zal #&?r%g%im zjr %@%&@ﬂ? 2 %%1%;1 %‘FCS‘% RF@? al kyl ;
R3 repr ézemtls giyur ageisting uﬁh}(fﬁngdﬁfii{ﬂla@&sdlk}'l,((@% @Eﬁéaimuyle 00J-C M) -

al kynyi , 0 ar or heterocycle group, each group being optionally
Subst | t HEEY Iwﬁhﬁ@h S Fﬁ‘ﬂ"eﬂa§ Bﬁ%lﬁﬁmﬂrﬂllbrsuw,m%wth@acasmatfove R4

rcprese @hﬁgﬁ Reldét¥d e ﬂ@?ilﬂrwﬁc%ﬁﬁl‘ecfisgﬁ %%tﬁeﬁ‘&dﬂflpg @ﬁﬁ“‘ lﬂlfﬁﬂ Pepr esent s

substituted with one or nore substil

a bond &ki- @@ﬂ}“}"ﬂ; (Gn€s)-ptaadkesy, orarmn(iéﬁéd){aﬂmmnarbomn ((fal-cd}sorrer

nyr at o e b SRRtk fatneciet Pyl REEupiatie hinecioref SLNGACTT o er e

to in tiR)-akiiafiitdcarbonk! &u&:ﬁ&ﬂm @@él@émmﬁh the Vdu %ﬁlmd}g{ﬁ?ﬁryl axy,
aryl al koxy and het eroaryl al koxy group nay be op ionally substituted with

one or MBFEEAEHATYIoKydMIeroaiaxyt walallazm atdhedgr gnr_wlad;!cnwl goupsgeach,

E gZ %g g J@é l¥ IS&&? Egé%w i%ll*(kyn Iép??s&%)cgfbj(ﬁ ?é?&%yg{’wa#& oal koxy,

( Ci - C6) akkyH GBI BeRl; pr efI‘ﬂS()NRaH(whﬁ:reﬁll Ry and lﬁrﬁr@ﬁ]dﬂﬁ@dﬂnll}f Lydrogen or (C,-
Cg)-alkyl;

R; represents hydrogen or a (C)-Cg)-alkyl, (Cy-Ce)-alkenyl, (Co-Cg)-
alkynyl, cycloalkyl, ary! or heterocycle proup, each group being optionally substitted
with one or more subsiituent R or Ry, defined as above;

R represents an aryl or helerocyclic group, each being opiionally
substituled with one or more substiluent R, defined as above:

A represents a bond or (CHy)y,; and

n=1or2

or an enantiomer, oplical isomer, diasiereomer, N-oxide {e.g. N-
piperazine oxide), cryslatline form, hydrate, solvate or pharmaceutically acceptable salt
thereof.

As referred o in the definition of Rg, aryl, heteroaryl, aryloxy,
heteroaryloxy, arylalkoxy and heteroarylalkoxy group may be optionally substituted with
one or more subslituenis sclecled from the proup consisting of, (C-Cg)-alkyl, {C-Cs)-
alkoxy, (C-Cg)-alkylthio, hydroxy, halo, (Co-Cg)-alkenyl, (Cy-Cg)-alkymy!l, (Ci-Cg)-
haloalkyl, (C-Cs)-baloalkoxy, (C)-Cs)-hydroxyalkyl, alkoxyalkyl, nitre, amino, (C-
Ce)aminoalkyl, (C,-Cg)-alkylammo(C,-Cg)-alkyl, (C,-Cs)-alkylamino, di(C,-Cg)-
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C6) am noal kyl, (C, - C6) - al kyl am no(Cl1-C6)-al kyl, (C, -Cs)-al

di (C -C6) i 07DEC200F -4 al kyl am no, acyl am no, kﬂll?aﬁ%@ozn%
(C1-Co6) - al kyl sul phonyl am no, am nosui pponyl, (C, -C6)- alkyl arni nosul phonyl,
cyano, am nocarbonyl, N (G -0C6)-al kyl am noearbonyl, N, N-di-

(Cl-C6)-al kyl anri nocar bonyl, (G -C6)-al koxycarbonyl, (G -C6)-al kyl carbonyl,
fornyl, al kyl earbonyl al kyl, al kanoyl oxyal kyl ,

G -06 b - .al kyl_sul phi ny|
(O ) AR A i, S ey or oups. 1
preferreﬂkﬁﬂ’ﬂﬁdﬂsmﬁﬂé@l L@ﬂﬁ@%ﬁﬁ@dﬁi‘lﬁm PN g@*@%} I{%ﬁfn%ﬂ%%u defLged as

above. In a preferred embodi nent, venti on” provi conpounds of
f or nul a (Crds)-2Beddmiaecadinmyb (Cwﬁahﬂlkmﬁqaﬂﬂmwhtﬁct ﬂal alkjviearhmhzs fortyeni s of

R = o BpREo R Rt o AT R el BN (RaCocy e oal ki
or al kylalkylelingl, {m]eﬂgala:@mﬁudnyl )@ﬂdw Wdﬁ(&@?ﬁﬁiﬂaﬁﬁ'ﬂ%ﬂﬁ%nﬂgmy}:?e group

consi sling of (C, -C6)-al kyl, groups,
Ais a bond dBdrefeegd ﬂmhﬂthmtllﬁe@ refregentsy dI{@thhdwhentRz it iefidedvie mbowmn

provi des co ned -gbove, w th Vi so t hat

t he substi tzgg;é rs]ﬂ éﬁ%%‘%&@“a&&ﬁ%&ﬂm&ﬁow %ﬁﬂﬂ%ﬂﬁﬂéﬁ%ﬁ%@i@ﬂb =

- CH( C]?Z)dcﬂhai £haR2, mmmd%aam@;ml m&h&bdlltu&ﬁts-ﬂlzfnﬁhklﬁﬂﬁmﬁl smchHhalR4 =

2- met hox enyl'ﬂsgy 2-(2,2,2-trjfluoroel hOXéEII phenyl, A = bond and n= 1.
OHGS

Al so pr B hdtsean peHe-GarkyloR 7 ﬁ{%r'érvﬂiﬁ@}bbnpounds of
fornul a mhﬁwéfﬁﬁ&%ﬁ%@cmgﬂ% ousLFﬁ" é@ﬁ&'&? %&qﬁ%@&% [E%nl s of

formula | are” not such that si - where
{Ré :C%/dn@g[@‘n selReled figm l})hhgl’qﬂp mm:slpl’[gamﬁﬂl dCJ-&SIC@,baI(I:dgg lﬂCFgﬁj‘AMki(jkgliﬁi ,Céé{), o) .

r = 1d, ,-C6) -a , - - al koxy,
hal o, alﬁk‘ér‘i?ii Ev"ﬁﬂl’ﬁ?b%ﬁ?‘}‘i@“}&(ﬂcﬁ -C6) - al kyl ani no or d - (C, - ce) al kyl Y
ani no; R4 i 9nafotiasbRHEd uﬁ.ﬁédlﬁ{e)it the MRS frifiads BRifouRas ¥  fofthufl aryl or

hel eroaryl roup substituted with one or nore substitutn ecte from
the gro@pde | AoV gt the WVIS@B?LIHEEWINCOGI ol BB ymdd kae ypl .ha:h@hat

C -Co6 | | Kyl
(CG) al ?<y rrl%%lo #KlgPloxtdﬁ(ﬂ(%ﬁnw%gsc df OxXY aWaﬁélffr ﬂﬁ(%R?Fé“D(f%'r SthIR7 and Rs
are i n@epethaeyptheyylhoedr@@ehriftuce& h&6)-phbky] A -Shshd-MHG82- (C1 - C6) - al kyl

groups; Ais bong: and R3 represents unsubstituted aryl, unsubstitul ed
heteroaryl, SHSHPEFCresd s epbedipent whisein thenvankign povides saspousdpsf i t uent

5o o e e s 4
ihal simultanecusly Q=-C(0)- or -CII{OR;)- where Rg = hydrogen; R, =1, pheny! or
phenyl substiluted with hala, (C-Ce)-alkyl or (C-Cg}-alkoxy; R = H, (C,-Cg)-alkyl, (C,-
Ce)-alkoxy, halo, haloaikyl, nitro, amine, (C,-Cg)-alkylamino or di-{C,-Cg}-alkylamino;
R4 is an unsubstituted aryl, unsubstituted heteroaryl or an aryl or heleroaryl group
substituted with one or more substituent selected from the group consisting of {C;-Cg)-
alkyl, (Cy-Cg}-alkoxy, halo, (C-Cg)-haloalkyl, nitro, amino, (C,-C¢)-alkylamino, di-(C,-
Ce)-alkylamine, hydroxy, (C;-Cg)-hydroxyalkyl, -CONR;Ry, wherzin R7 and Ry are
mdependently hydrogen or {C)-Cg)-alkyl, and -NHSO03-(C-Cg)-alkyl groups; A is a bond;
and R; represents unsubstituied aryl, unsubstituted heleroaryl, or aryl or heteroary!
substituted wilh one more substifuent selecled from group consisting of (C;-Cg)-alkyl,
(C1-Ce)-alkoxy, haio, (C-Cg)-haloalkyl, nitro, amino, {C;-Cs)-alkylamino, di<{C}-Cg)-
alkylamino, phenyl, halophenyl, (C;-Cg)-alkylphenyl and (C 1-Cg)-alkoxyphenyl groups.

Also prefemred is an embodiment wherein the invention provides compounds of

formula I as defined above with the proviso that the substiluenis of formula 1 are not such

that simultaneously Q= -C{Q)- or -CH{OR,)- where R; = hydrogen; R, = H or
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al kyl am no, phenyl, hal ophenyl, (C-C6)-alkyl phenyl and 208
(G -C6) - al koxyphenyl groups. AI so preferred i s an enbodi nent Mepgpn [me
i nvention provides conpounds of formyla I as defined above with the
proviso that the substiluenLS of formula 1 are not such that

Si rrultaneously Q= - C(O) or -CH(OR2)- where R2 = hydrogen; R = H or -
------------------------- Q Z DEC 2006 -5 unsubstituted

cY 081 Kl 01 SYEL ORI SRS M LD (6o }c@icﬁé';{aﬁki Hoé @
( C2- C6) ﬂﬂ; JCE?Jau{G)SE? ha@)(ﬂﬁ-t{éyﬁmlmlkﬁl{%scgﬁ'ﬂlmkp @'ﬁ&l

unsubstltul ed hcteroaryl, or an ar ernary’f t|t Q\ﬁth one
to thr e alkynyk Beid @thﬁﬁ'@dﬂ ﬁxydxmnslﬂfsuglmﬂlmﬂrml o mgryd)br h&rﬂﬁ@) al kyl ,

Cu- Co hal - Co6) - | d -Co6 | Kl h -al k |
i Colosbat{ita iRl of Bt bs RS Seften ﬁ%&%ﬂﬁ@ﬁ?&%ﬁ@ﬁ&%@% tutod
phenyl , auag) tsitﬁwn@ﬁ Haap e k- amﬁ%mﬁ)&m}tﬁ& m&tgadlﬁéﬂ cghenyl,

napht hyI or cycl oal kyl” substituted with one In Ihfee subsli uents sel ected
f rom t h&sdradipylasauss fiag b@ﬂ@ .@ind @)rermo;us uné@sli@syd plzeny b xmsutisbituted

groups, "PRAR Plsputibacheye Bablal o Bemtyenbld VP o bl el oo [P

Qis - Chp®iRRihrse suﬁ‘aﬂﬁmmskswbéd f:@mrmd grolip E@kisexnp af(@jscg)qggyls@r@@ somners,

whi ch may be present_in m.c_mxtures or in any other combination.
Raceni ¢ 3oy uide, (@aﬁﬁbBﬂEﬂBﬁe@e@ﬁ}t%‘d}“@Hhrﬁ@r@aﬂeﬁlk@%m’ﬁi Emestallomsl yi el d
conposi tgi' enriched in a particular enantioner, or resolved to a

conposi t7 on conprising a single enantioner. Enanti omeric enrichment can be
expressed as Ireacherfal prefeercd enthodassils, ads dethcnedideidohat (B EHIOR, e
preferred co rding to the |nvent|Qn are descrlbed in the

gpounds ac q
exanpl es. SRS dffomula Ticar Pxidas T smeIsQuasss. gy E‘h@ﬂf&F@EéFﬂfgﬂ

CO”DOUHQ&eHﬁUhMIFcB%r uﬁﬁﬂﬂ:tﬁé{r%nﬁhﬁ%hVRE%m:@ﬁflﬂhF@chEEcE g to as
active nmetabolites. The present invention also contenpl ated prodrugs which
are met ghviliomedciennicineentbiodyeld coypaviicisentceddn atnamcﬁlhregmlmg]mmrpounds. I n
anot her ean 'macnm rM_llclemt)resem; inv.e@tion rovi harraceut i cal

conposi tTons  conpr BTN VR ETRERTHE S O ERH S i HS0G FEEhment can
di aster eeﬁnpsﬁsse&m@ammzdmmbd@mmmgawbﬁne forns, hydrates, solvates

or phar maceutlcall acceptable salts of such corrpounds of Iourrul al, in
adm xture w n§ fermed &pwﬂ@@@@mcﬁ@tpg lo ithe invention are deserbed in the
examples,

The invention alse includes melabolites of the foregoing compounds having the
same Lype ol aclivity, hereinafter referred lo as active metabolites.

The present invenlion also conlemplates prodrugs which are metabolized in the
body 1o generate any of the foregoing compounds.

In another embodiment, the present invention prevides pharmaceutical
composilions comprising, the foregoing compounds, enanliomers, diastereomers, N-
piperazine oxides, crystalline forms, hydraies, solvates or pharmaceulically acceptable
salts of such compounds of lormula I, in admixture with pharmaceutically aceeptable
diluents or carriers such as Lhose disclosed.

In another embodiment, the invention provides Intermediates useful in the
synthesis of compounds of [ormula I. Some of these are included in the claims.

Yet another embeodiment is a2 method for reducing the (requency of bladder
conirachions due 10 bladder distension in a mammal (such as a human) in need thereof by
administering an effeciive amount of at least one compound of the presenl invention to

reduce lhe frequency of bladder contractions due Lo bladder distension to the mammal,
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diluents or carriers such as those disclosed. In another embodi L, 2006e

I nvention provides internediates useful in the synthesis of conpounds of
formula |. Some of these are includedgln the clainms- Yet another enbodi nent
is a nmethod for reducing the frequency of bl adder contractions due to

bl adder distension in a mammal (such as a human) in need thereof by

adm ni stering an effective anount of at |east one conpound of the present
invention to ,,reduce the frequency of. bladder, contracti ons due to bl adder
di st ensi on t oY tiEOYEH SrabodifeRt Ly aoingglor isrepaink FRBAH AU GHRAGAI S 5

met hod frRdmindFisBasis PhuMidn) & ﬂ¢eh!tﬁa€@ﬂ'b}cm915Ee%qng%uéﬂmo $HELN as a

human) in need thereof by adm nistering an effecCtive anobunt drat | east one
conpoundexst ordreompoage of thepresan lorenimni tn ircegese vondarp hladdi agasty todlacity to
the manmal Yet another enbodinent is a nmethod for treating disorders of
the_uriﬁ%??m?ﬁact in a mamal (such as a human) in need thereof by

admi ni st er i ngy @RAn&théAGhbodemairaua netodsor rbRRSIRRRE MO WA trdc bR 40T esent
invention to aneliorate at |east one_condition anbng urinary urgency,

over act inyanppbiguy as a yerasd seepeddhgrae Vb sdeajoisieeing an effednsadiamt Baty

complia e r | t cystitis..(including
interst? |Eﬁﬂ%ééﬁﬁﬁﬁg??h%$%§%W$bﬁ%ﬁ%§}gg&?ﬁgﬂﬁéﬁkgégyméﬁﬁWégp§?mﬂ§suria,
uri nary uniasitapenscyamdrabitive bRidléry iricreas@Mringrd Geiplach|daadededhifinggt ot her
enbodi nents,, the invention provides for nethods of treating the _above

di sor derc8mplipnogddecreased pladder slorasrrgnae i eysilintincluding meeraial sustitish wi t h
other agent; ; I qigr gy i
anlagonist,lgﬁﬁgﬁggggfﬁﬁg%eg@?ﬁggﬁmgﬁga rg eréﬁ%ﬁgﬁbgggﬁ?£¥£Fﬂknhibitors of
t he cycleoptyigeteddadeleryme, which may inhibit both COXI and COX2 isozynes
or which may, allernatively, be selective f.or . COX2 i sozyne, and NO donor
derivatives t[ﬂgf"éﬂ erl“ﬁ"’?ﬁﬁ%@?ﬂ "N TBRn AR e formefhgdent FeDEARR i des a

met hod taBéve diSsHibrd ShyPadiBiliFRtine SWhhoLAY o R 166 B4 hBina 6] YAHSRY St em (CNS)
di sorder due to serotoninergic dysfunction by admnistering an effective
anmount 6geE suchas: fopereanemersoe vd e adiblipnad SHiTh A intaganisLemlitmiscaringat t he CNS

di sorder,- Suc sfunctions.include, but are not limted to,. anxiety,
depr ess B FUBtEe tesgisle iRl ohbe BdroFkmst o Bhay our
sexual  jhibit YPBICORT ARECENONkSIYRRksGr S Ehay. | aNe FRATEY SeBREfFCHarly in
humans) associated with stroke, injury, denentia, and originated by

neur ol o&(EsE 1sgevas.@padi? dongrideryatns deteadi t

In yet other embodimenis, the invention provides a method for treating a mammal

sulfening rom a central nervous system (CNS) disorder due to serotoninergic dysfunciion
by administering an cffective amounl ¢l at least one compound of the presenl invention to
ireal the CNS disorder- Such dysfunctions include, but are not limited 1o, anxiely,
depression, hypericnsion, sleep/wake cycle disorders, feeding, behaviour, sexual
dysfunction and cognilion disorders In mammals (particularly in humans) associaled with
stroke, injury, dementia, and originaled by neurological develoepmenl, atienlion-deficil
hyperactivity disorders {ADHD), drug addiclion, dmg wilhdrawal | irrilable-bowel
syndrome and symploms caused by withdrawal or partial withdrawal from the use of
nicotine or lobaceo.

In yet another embodiment, the inveniion provides a method lor ireating a
disorder due to seroloninergic dysfunction by delivering a compound ol (he jnventicn (o
the environment of 2 5-HT) 4 seroloninergic receptor, for example, to the exlracedinlar
medium (or by systcmically or lacally administering (o a inammal possessing such a 5-
HT A recepter) an amount of a compound of the invenlion effeelive in the treatment of

sard disorder due Lo serotoninergic dysfanciion.
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hyperactivity disorders (ADHD), drug addiction, drug w thdrawal,

irritabl e-bowel syndrome and synptons caused by withdrawal ©f PBEt208%

wi t hdrawal fromthe use of nicotine.gr tobacco In yet another enbodi nment,
the invention provides a nmethod for treating a disorder due to

serotoni nergi c dysfunction by delivering a conpound of the invention to

the environnent of a 5-HTIA seratoninergic receptor, for exanple, to the ex

tracel [War i .system.cally or locall n.inisterin 0 a
manmal posse%glg %ﬁﬁ%‘ﬁég% 1 ﬁrllé‘ée&bligﬂpfma ESJWE?FE(}%‘F lr%i’“@%ﬁﬁ%%‘ﬁ'g‘ f the
i nvent i ¢gimcRidir@ct fintgan) ulifing fr@a aRidarOlract didoried b$ Qi 6Riis| d1 ®east one

serotoni nergi c dysfunction. i. 6 7 DEC 2096 In a preferred enbodi nent, the
i nvent i GAMBPWY Ridbe fvenéstortby envieaniengele rliun reseptof inprcimelinkg a human)

sufferi ' ) t . i 3 dmi.ni sk ening-at Jl.east one
compoundr gy BT B A ot B et & R S PR s 0g B
anmount  tief iherctdevia theodhirmdorealS Blatde qdissednco is ebombBdra wifUie 6enRs errddir e

hi ghly Eref rred is,where. the ingrease in the duration of bladder

qui esceNtE: IECeASE GRCrEe HORIMNHUIItQL Pressgre-no ef fect (e.g., decrease or

i ncrease ) on rniccurl tion pressure Conpounds The invention relates to
conpounds of fornmula | as disclosed above. The invention includes the
enanti oners, diastereoisoners, N gigpewasdne oxi des, crystalline fornms,
hydral es, sol vates or pharnaceutically acceptable sails of these conpounds,

N ] tabgl it f ot havi ng, t t f
Botivity. bt plE AR SRR R oS f S Rt et (et od by’ o
singl e hpleaganinalude the FRAbMERE diklaeoibthdrf 08 pipeHbRlel ditle8 kriP¥alllRE € than one

hal ogen at om (CE%olI yhal oal kyl ). "Exanples of the latter are trifluoronethyl
and 2, 2forupy hydrygseehygies gi @%qm ccphigalherageptRble salisai)bese sompowets) ax er r et ed

SO 5P RRfl Rty REGOANEEEH A QBBOIHAGIRIE BB of Adlldr DTt NOXy and

2,2,2-tritluoroethoxy groups. erm T ar Fonbi nat i on,
refers to a Thelromcyeloalkylriottaddsalisy gtaps selutindedby g siBR, halopen Qlont hr ee

rings erein, sych ri,ngs be tached together in a pendent nmanner or
may bem?fﬁ%‘é‘&]?b?n‘aﬁ[ﬂé'# o8 sybstitgl ItJhH{é*ée g eag fielogentem (Bolxblealkel). phenyl
napht Y Exarhks ahd 18201 HhorohR AN S80S I BREDANy ERfipk SifiBiegiet er ocycl i ¢
and "heterocycio” refer to saturated, partially sat Grated and unsat ur at ed
het cr oabdnallsowt isite ba nieireiey] sivegspendingly.Fakkrredhelnelkbiegfvapeingldtons may
tifluoromeihoxy and 2,2,2-trifluoroethoxy groups.
The term “aryl”, alone or In combination, refers to a carhocyelic aromalic system
containing one, two or three rings wherein such 1ings may be ailached together in a
pendent manner or may be fused. The term "aryl” includes aromatic radicals such as
phenyl, naphthyl, tetrahydronaphihyl, indane and biphenyl.
The terms "heteroeyclic" and "heterocyclo™ refer Lo saturated, partially saturated
and unsaturated heteroatom-containing ring-shaped radicals, where the helergatoms may
be selceted from nilrogen, sulphur and oxygen, Examples of saturaied helerocyclic
radicals include saturaled heteromenocylic proups conlaining 1 to 4 nitrogen atoms {c.p.,
pymolidinyl, imidazolidinyl, pipendino, piperazinyl); saturmed heteromonocyclic groups
conlaining [ Lo 2 oxygen aloms and 1 to 3 nilrogen atoms {c.g., morpholinyl); saturated
heteromonocyclic groups containing 1 lo 2 sulphur atoms and 1 to 3 nitrogen atoms {e.p.,
thiazolidinyl). Examples of partially saturated heterocyelic radicals include
dihydrothiophene, dihydropyran, dihydrofuran and dihydrothiazole.
The terms “heterocyelo” and "heterocyelic" encompass the ierm "heleroaryl,”

which refers 1o unsaturaled heterocyclic radicals. Examples of "heteroaryl” radicals
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be sel ected fromnitrogen, sul phur and oxygen. Exanples of saturated
heterocyclic radicals include saturated heteranonocylic grod%g [fethtzgipi ng
1to 4 nitrogen atons (e.g., pyrroliginyl, imdazolidinyl, piperidino,

pi perazinyl); saturated heterononacyclic groups containing | to 2 oxygen
atons and 1 to 3 nitrogen atons (e.g., norpholinyl); saturated
heteronnnocyclie groups containing | to 2 sulphur atoms and 1 to 3 nitrogen

t t | f tiall t t ed het |
Fad cal ST USRIt S e eraRR By FRPu o e Himeen
di hydr Otam;ﬁztfbﬁaﬁh@le;gfﬂﬁyl Ip?[-@n@ﬁyﬁﬁ,gaz@ﬂd F;Qg}[:ﬁ(ra g%,ﬁh%/, ? }?gggmqass t he

term "heteroaryl ers to unsaturated cal s-

Exanpl edysflyl npiwidohmyrazimddyidhgingl, m:petsl fos64H-Ig2. i niiaotd, LASR B ated 5 to

6 nmenber, [ S n| n o 4 nit en atoms for
exanpl euq%ﬁ?r bﬁylci[ﬂ?%ﬁ&r%wlﬁfﬁ cﬁﬁ“ﬁ gﬁ@' @?Ia% F'ﬁ'lmmﬁﬂéyﬁ’ms led3_ i dyI
4- pyri dyhaezﬁwhmrdwchcrgymff@cayimmﬂy[ w@auﬁgm afofsaf@ b¥AmpR; BdelyftH 1. 2,
triazolyl, 1 3 - triazolyl, 2H 1,2, 3-tri azonI) telrazolyl (e.g,

1Hlelr aw%ﬂ'f' @ﬂplﬂ%ﬂfla%ﬂzynﬁﬂfﬂh‘saﬂwﬂbﬂaéﬁ}quemlﬁdemdwlﬂeb%rfob’wblwb gr oups

cont ai nigfg. Fa%ﬁ Y- | soi,ndgl yl ,

I ndol i zi ny blo %’gﬂ%zm%gé)g & Hﬁho%ﬁm gm@kﬁ'ﬁﬁlﬂ%&d jnlgaszgll bered

benzol rihawndmdmocy-ﬂmgmm rmpynmﬂgan oy¥geperdn, fot etangde)|p9tunkl, Eﬁ-ﬂ&ﬂym dazinyl);
unsat ur to 6- rrerrber ed er ononocyclic groups_cozntam ng an oxygen

atom f k‘&ﬁiﬂ“@md Fmbér omenock el STOURR AR IEE 8 gulshuratempenber ed
het er omﬂq&mpleﬁ 2951@%53-%915}?1‘ <t Bed 1 R RLOTN helcPim an'm grofipg N eny!

3-thienyl; unsatfurated 5- to 6-nenbered heterononocycl nt ai ni ng
1 to 2 esytgwingal brdoggdn slope @dnl ﬂ;:-rbg&ngcatamns. fﬁnrxamiﬂambmzalﬂ;(azol yI

172, 5 ot ool G oot DBt det oty 2 GraipebOont i ni ng 1

to 2 oXygeiuraled Wendnskd hat@naycmlgm&@%an@mﬁgsl {2 BxypeRGARAEO! W3
beuzoxadi azol yl ); unsaturated - menbered het er ononocycl 1 c groups

cont ai nPHEPEEN ponI= (8., ;!?ﬁ%ﬁﬂxa#dﬁb bﬁmxﬁdlﬁ@lﬂ) ninsatoged stodrmentbered exanpl e,
t hi azol thiadiazo 3, 4-t hi adi azol yl
1, 2, 5- F%n azjrmazg*&lé%gd&ﬁ %Pell %%gﬁggh%rea&n e ?‘Yedr{) ES];H'%IWES'F gops: @Bn%/al ni ng

1to 2 exﬂmlﬁﬂ,rlhmtmms ﬂnaxhalznly{t(e g3 1 441@@@&2:&5«19@ 4didiazoBengdshi azol yl ,
benzot hj,ad gﬁ'i;é%' and the Ilke- The term "heteroaryl" also refers to
r adi cal U3 sargalrdicordsnged hefrrocuelic groupspopfaming f {o 2 sulphiresems

enzot hy o g roEES BB (R SR A, P AR NNEE B ot 1
substit ﬂmﬁ@l‘gﬂryh‘cﬂﬁuasfﬂra‘ t@rmélxalnmlere latetouydlin ma[hczﬂs aretfiadeid avith drglver  al kyl |
hydr OXY tadbdil, p tsar gm!,holé{\lged gicgt%ﬁc radlcgls include benzofuran, benzothiophene,

and the like, Said "heterocyclic group” may have 1 to 3 substituents such as, lor example

and without limitation, lower alkyl, hydroxy, oxo, amino and lower alkylamino.

Preferred helerocyclic mdicals include five to ten membered fused or unfused radicals.

‘Examples of heleroaryl radicals include benzofluryl, 2,3-dihydrobenzofuryl, benzolhienyl,
indolyl, dihydroindelyl, chromanyl, benzopyran, thiochromanyl, benzothiopyran,
benzodioxolyl, benzodioxanyl, pyridyl, thienyl, thiazolyl, oxazolyl, furyl, and pyrazinyl.

The term "cycloalkyl” refers to saturaied carbocyclic radicals having three to ten

carbon aloms. Preferred cycloalkyl radicals are "lower cycloalkyl” mdicals having three
to seven catbon atoms. xamples include radicals such as cyclopropyl, cyclobutyl,
cyclopentyl, eyclohexyl and cycloheplyl. A most preferred cycloalkyl group is
cyclohexyl.

The term "acyl", whether used alone, or wilhin a lerm such as "acylarmna",

denotes a radical provided by the residue afier removal of hydroxyl from a carboxylic
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Preferred heterocyclic radicals include five to ten nenbered ﬁUﬁ E ﬁmﬁunf
I sed radicals. -Exanples of heteroaryl radicals include benzdfu g ,

2, 3-di hydrobenzofuryl, benzothienyl, _g.ndolyl, dihydroindolyl, chromanyl,
benzopyran, thiachromanyl, benzothiopyran, bcnzodi oxolyl, benzodi oxanyl,
pyridyl, Ihienyl, thiazolyl, oxarolyl, furyl, and pyrazinyl. The term
"cycloal kyi" refers to saturated carbocyclic radicals having three to ten
carbon ato e %gierred cyclo Ikél radi cals are "| ower cycloal kyi" radicals

havi ng t%t 2L Rravnt Arg R kang Hrownss sabes apetl ude radi cal s such as

cycl opropyl, &Ygle VAL b[gglg : : I . A nost
preferred cycle almlgg%mégpfo%%yrﬁs c%ﬁ%@ﬁé&ﬂﬁéﬂcgﬁﬂggﬁélﬁﬁ%&ﬁﬁ her used
al one, ovhigh ishfiormed waenmbs wompaend' maydtahulise!. The denoteSviemeabibléa! Re@vi ded by
t he resi dugy.alft.erl re vgll .of . hygrox I frdom a_c rb%)cﬁyL‘i c.a z DEC 2006 -9
aci d- Pr'ef &Py R AL FUSPSEPEFaT arRIRaYd Yk tifermed iwhenbe sempgyndas

' met abol méigolitd AILABMO A IHeI0REds REMhEIstn oF (G ﬂ%ﬁésﬁtﬂ Ehioh ,@ conpound
which is formed when the conpound is netabolised.” The ferm "active

met abol iREcUEREbdance & chappes! iodhelving bady.iAdbcatapounds preserin tiedodpatend t hat

s for N t abol j sed. The term tabol i sed" refers
to thew&fﬁyﬁr ce%gggué@ev&r}i’l%‘c’ﬁngrdcbgor'tlﬁrgﬁleﬂ?ggﬂﬁ@g’i?c%mge ged in
the |i vilfgn HecodyAbpeciiygeundspitsantcifio sirifuR0slyeraidhs l@ﬁi%icﬁﬁir%hﬁé by
enzymes within t body in order to derjive energy and/or to rerrove them

h
fromth &ngb‘ggﬁ, Fer; exappley 3 yppscOYRTIStS plwiiddtive and meluolied readlicasat i ons t o

the comm@siss di - e varie of

oxi dative andd]%%%%‘tg {eiyg& rug%@? Fg%%?ﬁ%%xﬁgnp&?%@%%ép irmafrcr “ft dn

gl ucur omylitatahglierrasesicid molcedapiromadatkbiisle, dliphatd AasHod catbo@flic acti vat ed
gl ucuroni g-aci.d nol ecul e romati c _al cohol s, aliphatic al cohols,

car boxyIaF@s’ %flﬁ%@mﬁ’gﬁ%yf PEbPS ﬁ“ﬁﬁ?ﬁﬂﬂﬁiﬂna@?‘b%gﬁ'ﬁbﬁh%@?ﬂﬁh@f ormation
on net a8laifed THY 7TRE PH&MRLNRMH B i ﬁéﬁa 19
Therapeutics, 9th Edition, Gaaw&ﬁ%ﬁrfhé(??‘g%g?‘?@sg%ggﬁi - .%T]ﬁie"

met abol {138§).afagenbl-¢dnmpounds di scl osed herein can be identified either by

adm ni strati of .compounds to a host. and analysis aof tjssue sanples from
the host, or GIE‘? nleimﬁj(?llj FAN g}? L@fnpc?gﬂ%o‘hﬁ‘gghe\%%lﬁﬁ"%%&q 'E“@ﬁcaé’“ﬁ?" Bther in
vitro susiniisrsionlof a6meyinde s @ 1B an@bndly 6§ 6f AR SamARtr R M1RsE byt he
resul ting gzc‘)lrrpounds. Both nmethods are well known in the art. As used

t

her ei n, HHealneH compappds Wikhberatic eelis o otker dn pitaysiaus sedheasqytashramhes
or micresomes, and analysis of the resulting compounds. Both methods are well known in
the art.

As used herein, the lenm "stereoisomer" refers to 2 compound made up of the
same aloms bonded by the same bonds but having different three-dimensional siructures
which are not interchangeable. The three-dimensional structures are called
configuralions. As used herein, the term "enantiomer” refers 10 two stereoisomers whose
molecules are nonsuperimposable mirror images of one another. As used herein, the term
"oplical isomer" is equivalent (o the tcrmn "enantiomer”. Compounds Lhat are
slereoisomers of one another, bul are not enantiomers of one anoiher, are called
diastereoisomers. The lerms "racemale” or “racemic mixture" refer to a mixture of eqnal
parts of enanliomers. The tenm "chiral conler” refers to a carbon atom to which four
different groups are attached. The lerm "cnanliomeric enfchment” as used herein refers
to the increase in the amount of one enantiomer as compared to e other. A convenient
melhod of expressing he enantiomeric enrichment achieved is (he concepl of

enanhomeric excess, or "ee”, which is found using the following equation:
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sane. atons banded by the sane bonds but having different threaqi ?Iislﬁﬁgiiﬂﬁﬁnal
structures which arenot interchangeable. The three-di nensiona es
are called configurations. As used hgrein, the term"enantioner"” refers to
two stereoi soners whose nol ecules are nonsuperinposable mrror inmages of
one another. As used herein, the term "optical isomer"” is equivalent to
the term"enantioner”. Conpounds that are stereoisoners of one another,
but are not enantiomers of one another, are called diastereoisoners. The
ternms "racemate" or "racem c m xlure"” £éfiqpgt 0 a m xture of equal parts of
enantiomers. The term "chiral centefl+£®fers to a carbon atomto which four
different, groups are attached-. The term "cnantioneric enrichnment" as used

herei n rdieesa El dptheigmauneeldhs rsl Anayemerdirht2 67 lhe amoanenfithoweendis conpar ed
to 1ire biiRfmer TRONVERE Rikial HES Betle flo BXREEHRING OB, SRARNIGHEERGR
p S r "ee whi ch

enri chment achieved’i's the concept of ~enantiomeric ekxcess, :
i s founa regimig ntikerd, ahd ancmmptieaust cadcho@n? shtenowprodiee ademBHatin b2* | 00

El +E2 ein El is the gpount of thg first. enanti and E2 is the
amount gﬁ%ﬁéﬂ%&%ﬂalhﬁgﬁgﬂ Ig3RSPL o b s Frrantipgey ﬁi?ts%?leﬁi"_ﬁﬂ‘e& Efher ne two
enant i O'ffifaPrati§ 16 PO, thSLCHith Fespec1 RS B8R EE ég&ali.ﬁnéﬁ&ﬁﬂ?ﬁ? A[Ecaiutd‘iﬂogf% c@gd an

cnantiontric enrichnment sufficient to produce a final ratio 30 is
achi evedmbofenasg ohihe inventpeon e ol ghatef hretP08nmnreforred, ansc 26 ¥peatdothemer , i f

the final, ratio is 90:1Q, the.ee with respect to the first enantioner is
80% Ac Ottt BT E3aAF RLRET R OTHG BiRct Gmecialy BETOT, cat ot han
90% i s [Bnah@irhae endith@en b radAR deterhinad by 9596f SrdifRs) sk &f #ELAdis@pd an ee of
greater than 99%is nost especially preferred. Enantioneric enrichnent is

readi | y sHataddschawupyawhroesdugisdsushmy hgh perfarmanendiquid chrematpgraphsindar d
techniq ULQS: i er fonpancs L qui ¢ cht omat ogr aphy
wth o R fHrbE AR hRice B ARedti Al Al SRR Sucr U Pl 201 20
condi t i aBS:ssdie et yeratnliohfof dic camioradricomiab vithin srdnbiviuigs bCoRair s
within th knol\é\_Aed e of one of W&redi nary skill in the art_In addition, the
enant i oPEHRATEF %‘dﬁ%%mﬁslncﬂﬂﬂm“ grimlpgieryel compogndsef I9yMelad car bor di nar y
skill i ' 1SR r; %11&1-@% ' . , such as
t hose dgg%mgg%ggég?ﬂJacql%gg,ﬂgF a _,l 'En(ili\ré;@t?dl1({;'{:7]{3]4;i , ‘Raéélgknﬁgﬁl@slfl@g%ld

Resol ut iagngich ag dieae Wedcobedimd]. Jotpies, lehal., "Ep@8iomdes, Raobmsteafandesol uti ons

e g SRS S PR AT S SEDTRSAEREY | et vi 1y
A recrysiallization lechniques or ¢hiral chromatography.

Diaslereisomers differ in both physical properties and chemical reaclivity, A
mixture of diasleregmers can be separaled inlo enanliomeric pairs based on solubility,
fractional cryslallizalion or chromatopraphic properiies, e.g, thin layer chromalograph,
colunn chromatography or HPLC,

Purification of complex mixtures of diastereomers inlo enantiomers typically
requires two sleps. In a first slep, the mixture of diastcreomers is resolved inlo
chantiomeric pairs, as described above. In a second siep, enanliomeric pairs are further
purified inlo composilions enriched for onc or the other enantivmer or, more preferably
resolved mnto composition compnsing pure enantiomers. Resolutton of enantiomers
typically requires reaclion or molecular inleraciiom with a chiral agent, e.g., solvent or
column matrix. Resoluiion may be achieved, for example, by converting the mixture of
enanliomers, &.g., a racemic mixture, inlo a mixture of diaslereomers by reaction with a
purc cnantiomer of a second agent, i1.e., a resolving agent. The two resulting
diastcromeric producls can then be separafed, The separated diastereomers are then

reconveried to the pure enantiomers by reversing Lhe inilial chermcal transformalion.
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m xture of diastereoners can be separated into enantioneric{p?iég%qEﬁFd on
solubility, fractional crystallization or chromatographic prodj I'es,
e.g_, thin layer chromal ograph, col ujp chromatography or HPLC
Purification of conplex m xtures of diastereoners into enantioners
typically requires two steps_ In a first step, the mxture of dias
terconers is resolved into enantioncric pairs, as described above. In a
second step, ena Liogﬁric_pairs are further _purified into_ conpositions

enriched for e uion ohgnaptiapier g itierheracermplisied by Aidfessmaps i theisgerved into
COMpOS! {dyQMeFidRANE 1AM SubIE! OFPE chBERRlotich 0 dn RbmBRARHT 0! S

typically requires reaction or no I'nte on wth a chiral agent,
e.g.. schbwghiner Thendnomalemitbinding Reswko thamiomeys dad tactlireviedgraphic exanpl e,

by convening the m.xture of enantioners, e.g, aracemc¢ mxture, into a
m xt ur o rorpsiablidies fasgromens epilcgesioaintyn uiaralial pEvPREE B Rec ond
agent,  lfobilethnt &2y siR@s AOMBLhrof{Mo gritPhit 1 1l ARhGSAEE hGeRESAUCE S

can then be separated, The separated diastereonmers are then reconverted to
t he pur en@edhtaughdirschpymetograpbicsysttines.gnédlimb, at diffired raley, allewommiat i on_ 0 7

DEC 204qhei;éLﬂl R%sol ution of enantioners can al so be acconplished by
di fferentes A tAei r non- coval enl bindi ng to a chiral subs lance, e.g., by

chr omat ogr aplshienrdieRRfiiolghns @0 selldankhe in ThearRRIYaLaincRiAN Adikgt ween

enantioners and the chromatographic adsorbant establishes di'astereoneric
conpl exd&g- fieayMeipGhsmil schaelestes dnc. mdivisiangi ANS Y5 Tethwolopidsi, Ire., dalle bound
stales i "EBE??I ' . apt.i rs therefore nove
t hr ough F{aﬁ%p%ﬂ;n& oggﬂ%%%?%{ Igcys m e.%-p&(lzﬁo uurrSnE%’ g?rcg‘lr@?%rgﬂ rat es,

al | ow ngtadionarytpheses (SEPgfat HPhC. Chiitd HPLES@iMiigypiohlnts:ah en¥air dhown i n

[he art and are commercial |y avail abl (e.qg., from Ml aChem Technol ogi es
Inc., a2HicORUaReriFCoamaml ’m@ﬁw@%&ﬂéﬁ? SIFI%&F of p giliga packingmategal For

Enant i ORB#S & fdra g {4 [ Lral
stationary phgglggﬁl(%s%%gly'zfor Iﬁﬁt%‘féﬁéﬁﬁlﬂa&?p@ tsé%é‘?ﬁﬁgg‘%sﬁgfeg%t@@ contain

one f or feripfcen e GRB AN onparialyle emgnoiongr.i withotnd orzmete bbthebeinsaradimae of a
silica %acki %%ﬁteriﬂl d For, chiral resolution to occur, there nust be at
| east t F@&‘B PSSR S F‘Rﬁ"fjﬁ’?'ltEOus i nteraction between the CS P and one
anal yte enam-bRiBAglydhé hdNeeRindRE Typé 1 URPS Snd E@bAGIHaABSs 0f§RhNY St ereo
chem cal l y dependent. D-phen I(gl ycine and L -[eucine are Type 1 CSPs and

use conbilpEstieshirogendondsdipde-dinghsintaydioogend serid nleritaisdo dilperee

inter athhi?B%cc&ﬂﬁiu% b b6 rdsdheh 3Gk e 1SS , iaﬁM%e enantiomers musi conlain
(unctionality complementary to that of the CSP so (hat (he analyie undergoes essenlial
interactions with the CSP, The sample should preferably contain one of the following
functional groups: p-acid or p-base, hydrogen bond donor and/or aceeptor, or an amide
dipole. Derivatizalion is sometimes used to add the interactive sites 1o those compounds
lacking them. ‘The most common derivalives involve the formaltion of amides from
ammes and carboxylic acids.

The MelaChiral QDM™ js a type I CSP. The primary mechanisms for the

[ormauon of solute-C5P complexes is through attractive intcraclions, bul inclusion
complexes also play an important rolc. Hydrogen bonding, pi-pi, and dipole slacking are
mnpaortant for chiral resolution on the MelaChiral™ ODM. Degvalization is oftcn
necessary when the solute melecnle does not contain the groups required for soluke-
colummn inieractions. Derivatizalion, usually 1o benzylamides, is also required of some
strengly pelar molecules like amines and carboxylic acids, which would otherwise

inleract too sirongly wilh the slationary phase through non-stereo- specific intcractions.

- Lo L A S
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chiral recognition. To be resolved on a Type I colum, anal yte enantioners
must contain functionality conplementary to that of the CSHyg E;a@ %he
anal yte undergoes essential interactjans with the CSP. The saﬂ% H uld
preferably contain one of the followng functional groups: p-acid or

p- base, hydrogen bond donor and/or acceptor, or an am de dipole.
Dcrivatization is sonetines used to add the interactive sites to those

conmpounds | gcking them,. The st,co n derivatives involve the formation
of amides fr Fn“ﬂ%‘ﬁ‘?ﬁ DQW%F%WII%% OV HEY RS PRYiseEMEm i s a type
Il CSP. eXBedey doifioind®epaiinisdht He deh&ic fphiBldighel 0! .%rcﬁﬁﬁiacorm' exes

is thro ugh attractive interactions, but inclusion conplexes also play an
i npor t arft346196. Hydr ogen bondi ng, pi-pi, and dipole stacking are inportant

f hi r al | ut.| th tachiral.T Der.i vatization is oft
necessary wndh et SBETEG WHRE Lot et e BB equi red for
sol ut e- egelbétonfoRhacichRBEIecd8y thedehdrk Al disthokad iUt PRepeyham des, iis

al so re\%:al red of sone strongly polar nolecules |ike am nes and carboxylic
aci ds, 58P5%oul d otherwise interact too strongly with the stationary

phase t hroug = - eglflc q ractions. 0 C 2006 -12 In
certain enbog‘? ﬁ%@%ﬁ'ﬁ%@%ﬁﬁ% f&ré]gfa I:‘S%{rﬁh athgggmr?ﬁf/mﬁ%%%@rgl%? ovi so t hat
excl ude grodspisingzludep caspminds rdpyest-hed Hemes kencfio fortiubshietdsod Bobdin U. S.

Pat ent . oD, 346,89& I n certain enbodinents, formula i set forth above may
i ncl ude'ﬁspﬁ%‘?ﬂté@-fi@ﬁﬁagg@ﬁﬁ@&Jd'éspﬂé‘ﬁ'hﬁ@uﬁs&ﬂ-%%r esented by the Men c:

formul a di schpsg&dih t ' Q%‘Hﬁg ts,
formula | set fort]h aHS@E%?%%%%&&@%@E’%rdé&lgfg%n&g@ct att excl udes
conpoundsthefurasénk ibal dvy withehgeeveric dorfrodadiselesal ia &Y. B sderit Nd) 65346, 896 S.

Patent No. 5,3 896 and, U, Pat ent . .6,358,958. In certain enbodi nents,
conpounds re&ﬁ@@ﬁ?%@“%@b&ﬁfﬂr&gem@?%&E’%B%B@H@mWﬁitﬁ;'F@}‘wl aI | that
are Wt Rlkoke, (EDZ?IGEJhﬁluhﬂbﬂj&','l‘@hﬂd}iﬁ({d,%ﬁ-@nﬁhﬁbc&bﬁnﬂa&%"y%ﬂ %‘911[3.511%@&%%9'

Preferred groups that R represe are a hydrogen or halogen atomor (d -C6)

al koxy, bglealkoyy jhehiscapaphajoalbyy, diory @klecBly arferoatdy bofdromethoymnd group. A
B of or e AR o s BB R leae A TR BB R RRGE R faror csent
is a fl derdfoenrrhtencdEempae eougdispashd 2-9asition of tlphatd paapnbiviRad at ons
and gr Old_ﬁgr airgﬂl?arg:hédhe 2-position of the phenyl group to which
A preferred group hal B, represents is a hydrogen atom.
Also preferred is where simultaneously, R represenis one or more member

selected from the groups consisting hydroxy, (C)-Cs)-haloalkoxy, (Ci-Cg}-hydroxyalkyl,

alkoxyalkyl, {C1-Ce)-aminoalkyl, (C)-Ce)-alkylamino-{C,-Cg)-alkyl , acylamino, {C;-Cg)-

alkylsulphonylamino, aminosulphonyl, {C;-Cg)-alkylaminosulphony!, ¢yano,

aminocarbenyl, N-(C)-Cg)-alkylaiminocarbonyl, N, N-di-(C-Cs)-alkylaminocarbonyl,

(Ci-Ce)-alkoxycarbonyl, (C;-Cg)-alkylcarbonyl, alkylearbonylalkyl, formyl,

elkanoyloxyalkyl, (C,-Cg)-alkylaminocarbonylamino, (C1-Cg)-alkylsulphinyl, (C;-Cs)-

alkylsulphonyl, and N, N-di-{C,-Cg}-alkylaminosulphonyl groups; and R, represents a

member selected Irom the group consisling of unsubstituied aryloxy, aralkyl, aralkoxy,

heterocycloxy, helerocycloalkyl and heterocyeloalkoxy groups, or a member selected

from the group consisting of aryloxy, aralkyl, aralkoxy, heterocycloxy, heterocycloalkyl,,

heterocycloalkoxy, aryl, helerocyclic and cycloalkyl groups substituied with one or more

substituent selecicd from the group consisting of I represenis hydrogen or ene or more

subsliluenls selecled from the proup consisiing of {C,-Cg)-alkylthio, hydroxy, (C:-Cq)-

alkenyl, (C2-Cgl-alkynyl, (Ci-Cs)-haloalkoxy, (C,-Cg)-hydroxyalkyl, alkoxyalkyl, {C)-



they are attached A preferred group that R represents is a hydrogen atom
Al'so preferred is where sinmultaneously, R represents one or rib¥ ) Fe kg
sel ected fromthe groups consisting hygroxy, (C-GC6)-haloal koxy,

(d -C6) - hydroxyal kyl , al koxyal kyl, (Cl-C6)-am noal kyl, (d -C6)-alkyl

am no- (C1- C6) - al kyl , acylam no, (Cl-C6)- al kyl sul phonyl am no,

am nosul phonyl, (Ct-C6)-al kyl am nosul phonyl, cyano, am no carbanyl,

(N C(lq(IG) éf}k%g%ﬁajﬁbﬁgc/aé ?f%l'%‘j“’éﬁ%ﬁ%é‘%’o ane}'jé‘lié'i 'c. S‘ggﬁ;lbglnii/l fornyl .
| antifb, | kyl sul phi nyl
?CI C?:g?}m Pgdlﬁyé)hon Efﬁﬁg?]%ﬂ%w 'K\FF‘EDPE%EJ]% al kyPg%()?ocsul %)’hgnyly ;lrjogplsny

and Rl r@pmeeebm ﬁﬁe&lkﬂelﬂ@wwﬂﬁrlom tha -(GhSupabioytenisoiaigomt, unsubst i

tuted ar X r rocycl oal kyl and
het erocy()cel Ctaéj e@gﬁégarroﬂﬁﬁﬁﬁ bg %%ﬁ%%’?“% %‘E@fg@g’“}{*]?@#? %r oup consi sting
of aryl oarkanogrnacbrkrwr {@.L@)Wﬂmﬁﬁbﬁbﬁﬂﬂﬁh%}’(tlL&Qhﬂ{ﬂﬁﬂﬂiﬂﬂl KYLCy)-
heterocycle al eteroc¥clrc and cycl oal kyl groups substrtuted

wi th onedlkyl SIHB'F@ gﬂ'@b@ﬂﬂé@ﬂ@éﬂ%@“ﬂﬂﬁmﬂﬁh@mgﬂ%up consi sting of R

ts hy b f t h
consi sting of‘d'?%?‘%?;é@ 7S 6t B coBR hus SUDCIO] M8 CHIRAT RS MWl 0P
(C2- CB) -akidropen, aldrObr GBJ)CD@UQ&J (K>e)- alfﬁlﬂqc?}c@wkﬁ%’l’at@) (Calckpaygl, ky |

acyl am B0 eby: alﬁylkﬁ@ﬁ‘rﬁﬁﬁ' KNS R Rssnl yrah o o dtepcndenty

(G -Co6) ARk Resd FH‘I%F] |, cyano, am nocarbonyl,
N(d - 06]?] al ¢ IaWnoc}ar bo%yl N, N-d i-(Cl-C6)-al kyI am nocar bonyl ,

(Cu-C 6) - al kd?«yf;aﬂbgmuyrt that Eifcfw)scaﬂslnyd a:brytbmggnla,tomlukyl(ﬁa{hbﬂ&kﬁltkyl

(G - ) RO [ i Solpell R St BRI S Ao breferrd
N-di - ( ChyHere & kéﬂré%ﬂhrﬁ e?uung&myd (Fgrgt@m)l?r@z@ - ggkcgjrromscg)rmyngl S8 esent s

are -C(O- and -CH(OR2)- where represents a hy l_%;en al om or

(G - C6) ﬁpwg/bemg epliongly sphsbmged w(lh:gn@pr mﬂerrmgzwuenmeq n d¢fiedes pboyeky | |

O O ( S)NR, Rg wh R7 and R
ig((jegjen enﬁ%gl@éﬁﬂa%&}rfo en or%%%-yb%%?all%%'ér ef e?redeg(ral)sps tﬁgt Rg e
represents arI&ehrrhrjr gfrmgemaaR.pmpﬁseﬁrs il anGlryl) ordkeleydeycli€groupbiach lbkmay |
(Cz-Co)-al k r‘lé’ aryl orheterocycle group- Also preferred S
wher e R?Prleé‘r‘ S f@lmﬁfiga'rl 069“95& pehslipsnt sglaeipd WE@?UEFWWPS of
( CZ- C6) 1aldeéR ¥lom &a@ LRy Bprtrrgcgmardan&rx%&rﬁgsw BrefedWaldgeR AGePr MTOT €

substiluent” R or as above-

thatisa suhsllrulr:nl on By is fluorine. A preferred alkoxy proup thal is a substilulent on
R4 is a methoxy group. A preferred haloalkoxy group thal is a sustitutent on Rq Isa
polyhaloalkoxy group, mosl prelerably a influorogthoxy group. A preferred aryl group
that Ry represents is a phenyl group. A preferred heterocyclic group that Ry represents is
a bicyclic heterocycelic group. More preferably Ry represents a bicyclic heteraaryl group,
masl prefereably a 2,3-dihydro-1,4-benzodioxiny] group. )

Also preferred 1s where Ry represents an aryl or heierocyclic group, substituted
with one or more substituent selecied (rom Lhe group consisting of (C;-Cs)-haloalkaxy,
alkoxyalkyl, (C)-Cgl-aminoalkyl, (C,-Cg)-alkylamino-(C,-Cg)-alkyl, acylamino,
aminosulphonyl, {(C,-Cg)-alkylaminosulphonyl, cyano, {C,-Ci)-alkoxycarbenyl, {C,-Cg)-
alkylcarbonyl, alkylcarbonylalkyl, lormyl, alkanoyloxyalkyl, (C;-Cg)-
alkylaminocarbonylamino, {C-Cq}-alkylsulphinyl, (C;-Cgl-alkylsulphonyl, and N, N-di-
{Ci-Cg)alkylarmnosulphonyl groups.

A preforeably represents a bond,

n is prefereably 1.
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More preferably, R3 represents a cycl ohexyl group. Preferred %rﬁgﬁ Umﬁat R4
represents are an aryl or heterocyclic group, each being p

substituted with one or nore substitugnt selected fron1the group consi sting
of hal ogen atomor (Cl-C6)-al koxy or (G -C6)-hal oal koxy groups- A
preferred hal ogen atom that is a subslint tent on R4 is fluorine- A
preferred al koxy group that is a substiintent on R4 is a nethoxy group. A

preferred haI aI koxy group that sust.i tutent .on R4 is a polyhal oal koxy
group, nost fmegaachmﬂq%%&afﬁak § Igvhragin, simyHanepusly.dbreprssenigr oup

that R4 f [ roup that
R4 reprgﬁgfogéﬁa}ﬁdb i cy@:ﬁ?"@Iy Celfcﬂe'S gg(fé{ﬁl{(g‘ ﬁﬁ &%@qﬁggre prgrﬂrtégf p

repres eﬂtrsnta:athuuyhﬂ ura:yhmi momrBz.l regresunts is arlysitogen afon, €alvipyesani? ; B(G)d ot hydr o-
1,4- ben referred i ere R4 r sents_an aryl or
het er ocy@ﬁf@ﬁér BJLIJ'%E ‘%F‘lt BY‘B Wlﬁlﬂé’%& ﬁg} %‘Ey &&P@?ﬁm’fgé@éct edyf rom
the gro sI L

(G - ) ‘*‘-’?mﬂ%? ky‘%‘@(@ B R L e S R M

am i nos hstromily and By ﬁl@@l)ldmck@qnémhmdwblpho@wﬁ)a}m grﬂup, Rj represents a

Ci- I b | a] kyl,
I(orlnryl %F‘%P r)ﬁ%ly%(rﬁ{%%yqﬁ C:P%F?éﬁ')(ﬂ kl%w @0%5 lﬁ‘yFﬁ‘?ﬂﬁl‘Eﬁy a.J or

(CL- C6) halbltbé},'ﬂu lgpdip Y, refrdenhire ah kiwl ot hOibRBYElc @B6h, MacH el npnunall}r

(G -Co)-al k am nosul p honyl?groups A prefereably represents a bond- a is

prefer eﬁ‘lﬂ?s&‘ ed with oge or Mot pHggucntisgleped 3991 ke graupdopsislingorfhelogds of
f I t hal t at
or | (G oA - Bal b FEREU TS WO RAER oo Rl G 1 DOFTE O
cyatro groupAld peepied agntsnpcmnds dsMﬁrmgaﬂ rairemmﬂhy&mmmas -C(O- or
ERGEIN T T G T NG R

- C( 0) O- {oaber 6 ylebNiasion G&@LkﬂRﬁﬁ%@s@aﬁm&@@n@ﬁggﬁ %@?&f@ﬁéﬁ Bhefiid. &S are

i ndependent’ly hydrogen or - al k rou represents a hydrogen
at om or dum@mﬂm@@cx ailllhylpper(“ﬂzc ®4) aral dﬁ@h@rbt;us-m@i'r \G'IEI) ln:aﬂéxiﬂll.ﬁllf CBlel oal kyl , aryl

or het roc cle re S a . or heterocycllc group,
Och bofrgeiBiPBRET iR folhis  RRGERE T s A rEle oS FHeRhfER R Lol oot o
f r om t hgingle@upntaMiG S ini GeRbAsRAI DGRV AURIE, rsuﬂQm {R8de Bkl ibed hefeid C 1

- C6) - hal oal koxy groups; A represents a bond; and n =2_ Also preferred are

conpounds of fornmula 1 represented by the fornula
SYNTHESIS OF THE COMPOUNDS OF THE INVENTION

The compounds of the invenlion arc penerally prepared according to the lellewing
schemes:

Scheme 1

:l
+
@j/—,.@{r cho T e

R (1 l ()

- —-— LY
N N-B -
{LR,=H}

Groups B, I are the same as groups A-R4, and (R+ R, ) respectively, as given in the

general formulaI. Ryand R; are the same as given in the general formula and R, is a

a At e o
v



e = = = e S anTan S ML R TT T DA a o~ T - A L T

Compounds of fornula | can be separated into diasterconeric EaP DE b?' for
exanpl e, by separation by TLC. These di astereoneric pairs ar g [@ﬁ
herein as diasterooisomer with upperjgLC RI; and di astereoi sonmer with
lower TI.C Rf. The diastereoisoners can further be enriched for a
particul ar enantioner or resolved into a single enantioner using nethods
wel | known in the art, such as those described herein. SYNTHESI S OF TILE
COMPOUNRS OF THE | NVENTI ON The compounds of the invention are generally

pr epar ed ¥ECYKHi "R 0 the lollowing schemes: C RO Ra Schene | 0 R I | Y
N 11 p. CHO 45 nﬁterlil 13§ treded WithR basy fﬁ:r%)b .
NNB -B R R (1 tiod (oy & Gripe’ B s H! aswéﬂr:]glljtp@t%ﬂ ) e (Rt

R1) res [feﬂowuiab}yalkabhgn vigth Z—hrutrtwcelgﬁda]@thlduﬂkyl mud:ta] dr otk cartebn3 are t he

Ra 6,7 .DEC. 2006 -15 |
e 2 Ao e AR Rl oot b o s e vy e o "
pot ass 1 Lgn«é @ﬂiuxsmh.@esﬂ di@mcf:mgh m@r Dlerdtky laﬁ& S opidid bscl E@@%ﬁcﬁ% fdehyde

di al kyl ace tal or other carbonyl rot ect ed 2-'hal oacet al dch e.g., the
Ra al kylmgilwﬂsﬂruadUdﬁ: Ethiwmn ajmidaesesbdiym ydydd, sodium hyidraxide, goloxohrane or

condons ABRde, B ootk L e EBRfouf Pre BRE Rt B BRRAR o o

pol assi phass tyEfcexhidRstspot assi um car bonat e, cesi um carbonate and the |ike
with the aid or not, of phase transfer catalysts The reac[ion is preferably
carried out iFhedeasdippésrefembiy samigd aut oy prebas dendhyl sulphoeideoat a

t enper atlHﬁgn ;l aq ]E’%ﬂ{“?% nBHj"C t‘mg lse of 3-bronopropi onal dehyde di al kyl
acetal or tec ed 3- hal opropi oual dehyde allows to
obtain, by f dnicom, n&tﬁqﬁﬂpuﬁﬂﬂﬁﬁyd@ﬂﬂl@ﬂdtﬂﬂ@&:mm carbonyl prolected 3-
halopropicnaldehyde allows Lo obtain, by lollowing the same reactlion conditions
described above in Scheme 1, compound I having n =2 as foreseen in the general
formula.

Treahment of (2) with an acid, such as hydrochloric acid or p-telucnc-sulphonic
acid or trifluoroacetic acid in a suilable organic solvent, achieves aldehyde (3}, Genemlly,
the reaction 1s conducted in a protic solvent, such a mixiure of aquecus acid and acelone
or tetrahydrofuran, at temperatures of from aboul 5 © 1o 75 © C preferably at ambient
lemperalure. A preferred and alike method consists of carrying out the reaction in a
mixuture of aqueous tifluoroacetic acid in a chlorinaled solvent ai ambient temperature.

Aldehyde (3} 15 coupled with the desired ary! piperazine (4) by reductive
amination procedure to prepare (5). The reaction is preferably conducted al ambient
lemperature in a non-reactive solvent such as dichloroethans or methylene chlonde or
chloroform in (he presence of sodivm trizcetoxyborohydride and is substantially complete
in one to 24 hours (sec for cxample A F. Abdel-Magid, et al., J. Org. Chem,, 61, 3849
{1996}) or it can be conducled in a prolic solvent (e.g,, methanol} with the aid of sodium
cyanchorohydride optionally in the presence of molecular sieves.

Reduction of (5) to Lhe alcohol (I} 1s readily accomplished using a reducing agent
such as sodivm borchydride or, diisobutylaluminum hydride or other aluminum or boron
hydride or other reduction method to carry oul the conversion Kelone to alcohol very well
known to those skilled in the art, 1o prepare the hydroxy compound {1). The reaction is
preferably conducled in an organic solvent such as methanol or methylene chlonde or

1eirahydroluran al lemperatures of from aboul -20 * C to ambient temperature.
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descri bed above in Scheme 1, conpound | having n = 2 as foresggnQED 2008
general fornula. Treatnent of (2) with an acid, such as hydrochloric acid
or p-toluene-sulphonic acid or triflporoacetic acid in a suitable organic
sol vent, achi eves al dehyde (3). Generally, the reaction is conducted in a
protic solvent, such a m xture of aqueous acid and acetone or
tetrahydrofuran, at tenperatures of fromabout 5 to 75 C preferably at
anbient tenperature. A preferreg and .ali ke nethod consists of carrying out
the reaction in a npxuture of a trifluoroacetic acid in a

chl orinated sol vent [t anbi entRtenperature. Al dehyde (3) is coupled with

t he desired ard-. pi azi ne (4) reductive am nation prQcedure to
prepare (5)_ The feaction ifs pré&f y conducted at anbi &Rt t enperature
in a non-reactive sol vent such a€ dichl oroet hane or net hyl ene chl ori de or
chl or of or m i H,Ehe presgmpce of sodium tgacet oxyborohydride and is
substantially conplete in one to 24 hours (see for exanple A F_

Abdel - Magi d, Sgirting matedial () gs cithier ndmbBirci B 4Falible863an kerpreparahly be conduct ed

in a protic.sq]vent -q.,. et 0 ith t j d . of, sqdi,um
cyanobo PO BEPBEEt it e i s Nebrcand oy Sitite CePdirtitast, Zreduct i on
of (5) e Hﬁﬂ'}?ﬂhﬂ'{'é)(bﬁdésﬁﬁﬁ&ﬁﬁ!ﬁcb{erﬁ@g(ﬁmé, Shek MSE ReheRlie S kG agent
such as sodi'um borohydride or, diisobutylalum num hydride or ofher alum num

or bor oas lithpgn jog nagnesimrn dplideeduct i on nmethod to carry out the conversion
ketone to al gohol wery well known tq those skilled i,n the art...to prepare
he hydr oxy dBRgetan ffeterhly PR b APt B, Mt s o

or gani C sglekmeslichSy Girahgdimbidia A0hmblenn@tlbytermpeihaes devdto —1%eCr ahydr of ur an

at tenperatures of, fromabout -20 C to anbient tenperature. 0 7 DEC 2006
-16 Schene 2Alonrtively aggster af sirugure BgeOOlyl epn be tragtedrwillhg syhstisned (1) is

el nr eb S gacpyih RIS ndiphRitai BLRRAL BELMKm fONMADGpdde B) 2Pt
(1981) ] standdrd candiliass: et knovoedh he aSohproeid2 (hdbeiene sfwmeluld {(13. anetal | i c

salt, sych. as .lithiumqr .mgnesi ﬁig] gal i de. .The reagtion is l|oreferabl y
carried RGP FoHtE FORUAnSPIBepins (D) congisisn Zeactips the appropriale

arylaldehyde with an alkylnitro derivative in a mitroaldol fashion, dehydration of the

resultant nitro zleohel followed by double bond reduction aford a 2-nitro{2-Ak)-
phenethyl derivative, which ean undergo Nel reaction lo yield the wished keto derivative
1. This kind of pathway is well documented in the experimental part and in the lilerature.

Prelerred and alike way of synthesis ol (1} 15 (he palladium catalysed coupling of
an acyl halide with a compound (7) where M is Zn halide.

More specifically, the compounds of formula (5) can be prepared following the
procedure deseribed in Scheme 3. All substituents, unless otherwise indicaled, are as
previously defined. The reagenits and starting materials are readily available to one of
ordinary skill in the ar. 1
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sol vent, such as |elrahydrofuran, ;at anbient or |ower tenperatures down to
78C. Alternatively an ester of structure R COCal kyl canbe t8dabEQ 20i6h a
substituted benzyl magnesi um chl ori de_jgt. benzyl magnesi um brom de or [|ithium
derivative under standard conditions well known in the art In provide the
ket one of structure (1). An alternative route to obtain conpounds (1)
consists in reacting the appropriate arylaldehyde wth an alkylnitro
derivative in a nitroal dol fasgéon, dehydration of the resultant nitro

al cohol followed by double bon tion afford a 2-njlro(2-Ak)- phenethyl
derivative, which can undergo Nefreaction to yield t i shed keto
derivative 1. This kind of path is well docungg n the experinmenta

part and in the ! Llerature Phef e d anfl.gg 1 ke way ofsynthe s of (1) is
t he pal | m cat f fed coup aﬁ—a;?;-l—rhe vmt[?) J.%.{@fﬁ.c?ﬁn.d(?)
where M n halide. M speci reak |y, the comgounds 'FEfornuIa (5) can

be prepared follow ng the ™ procedurg)described ingSc 3
subslituents, upless otherw se indicatet, are as previ ?Jy defi ned. The

reagents and S|ng paterials arg re |y available to one of ordinary
skill in tHéxa --HN -N-B- ---- -F--T--- --- 0 7 DEC 2006 -17 Schene 3
0 cd StepSS‘t-e{o @) Et R 0, Os%x EI (9) HNN8 "N~ ~ "] (4)

| y 1 St e HR _R_(‘IO’)_(“’S) Stherd 3, Ndtep A for exanple,

cycl ohexarécar Bonyl cHi®Pde is dded to a Tixture of the suitable
benzyl zi nc ghl §ide or bronide and a proper pall adi um catal yst,
{10 {s)

In Scheme 3, slep A, for example, cyclohexanecarbonyl chloride is added to a
mixture of Lhe suilable benzylzine chloride or bromide and a proper palladium catalysi,
e.g., dichlorobis(triphenylphosphine}-palladiom (II) stirred at 0°C n 2 solvent such as
tetrahydrofuran. Allerwards, slirring s continued al ambient lemperature for 4-24 . Then
ihe reaction is quenched for cxample with an aqueous saturaied solulion of ammonium
chloride. Usual work-up procedure by extraclion provide the ketone (8). Kelone (8) can
be purified by techniques well known in the art, such as flash chromatography on silica
gel with a suitable eluent, such as ethyl acelalc/hexane 1o provide the purified material.
Allernatively, the crude ketonc (8) can be carried on to sicp B.

In Scheme 3, siep B, ketone (8) is alkylated with bromoacetaldehyde diethyl
acelal under conditions well known in the arl to provide compound of structure (9). For
cxample, ketone () 15 dissolved in a suitable organic solvent, such as dimethyl
sulphoxide or loluene and treailed wilh a slight excess of a suilable base, such as
polassium lert-buloxide. The reaction is stirred for aboul 15 to 30 minules at a
temperalure ol belween 0°C and the reflux temp. of the solvent and bromoaceialdehyde
diethyl acetal is added dropwise 1o the reaction. One of ordinary skill in the art would
readily appreciate (hat bromoacelaldchyde dimelhyl acetal, bromoaceialdeliyde ethylene
acetal and the like may be used 1n place of the correspending diethyl acetal.

In Scheme 3, step C, compound {9) is hydrolyzed under acidic conditions Lo
provide aldehyde {10) in a manner analogous Lo the procedurc deseribed in Scheme 1.
More specihically, for example, compound (9} 1s dissolved in a suilable organic solvent,

such as dichloromethane and wreated with a suitable acid, such as aq. triflucroacetic acid.
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e, g,, dichlorobis(triphenyl phosphine)-palladium(11) stirred gat? BEC i 2865
sol vent such as telrahydrofuran. Aflerwards, slirrhrg is continued at.

anbi ent tenperature for 4-24 h- ThenIaImareaction i s quenched for exanple
wi th an aqueous saturated sol ution of ammonium chloride. Usual work-up
procedure by extraction provide the ketone (8). Ketone (8) can be purified
by techniques well known in the art, such as flash chromat ography on silica

gel with,a suitabl.e eluent uc acel at e/ hexane OVIde t he

O 1 oo gRabbE Pt ¥ Sired Fx}u"’*s’t thdb st ate, The Feton ;i ed ont o
step B. rhiRuBehab® Rluted #Nh B $4RicRBRcHB vakifedakity baks thaMrbihiblgapacet al dehyde
di et hyl ace tai_ under conditions well known in the art to provide conpound

of st ruserpreed.glried pyer w@rﬁmﬁ sodie sulpbateghlsred andewicasmt¢dinges vacnamml e
t; | ol d t ed with
or 9301 © o Balilga b 1, MRS 0 GHLRIRAEES plech SRSl oS e "

reacti omrtj smsran ﬂa&dcﬁmmd@gﬂqghy bh siliea 361 WillnH biSabid elGentt REPAS @hilr e of between
0C and the flux t . .of the_ solvent and bronopacetal dehyde di et hyl ace

Lai is a&a‘ a'hgx @TI@BV%IMTF%&@I%HE () sam e yscdi dingely al4n Din the art
woul d  readi g;m F%pq;tmah pf@ﬁﬁ%bﬁl% ﬂanglwﬁmwcg.ﬁﬁfaﬁk well

br onpacet al d ke nay 'be use 'ace of the
cor r espéngingn tlhleelrth y&hthqmpﬂgﬁme (4in LGerbreide tig; ksmmp(ﬁ I[jn CBINCH Bﬁlﬂl()@r)uslts

hydr ol d t | dehyd 10
onel ogol mhe GRbRtsiin S it PR Spratalintr xampl dadget (Das 1yt or
exanpl edlsﬁﬁﬁ}mﬂmsmﬁtgﬂc'D?%Qﬁ(,ssﬁzﬂ’#éﬁﬁd:uhmmalnéﬂﬁykﬂgEﬁnﬂﬂ&aﬁﬂ his3BluigRts such as

di chl oronet hane and trea a suitable acid, such as agq.

trifl uopddrdettiout hed dr ﬂl@lﬂﬂ@ﬂ@l@wﬂ’plp@ﬂm@)r@mmlaom maxeplicgallgbstirred for
about 1 r-00 e eratur ctijon, -m xt t hen

di | ut ed a@m‘? © %;Insdé%gmhéﬁl\% e, d@\:}m flf?“bc'lbf)'ra\l ”’ f‘:h%ﬁ 8%‘5%'1‘3 s nger is
separ at eﬁﬁmﬂrmmttmeamwmﬂ I@uadeﬁiqﬂluum fldbidiess Qtirrkd AdrBhRdedpdaGRNfent r at ed

under vacuum provi de al dehyde (10)- Al dehyde (&10) can be purified by

| echni qakailidp I5 h@%wmif Fragtien lsahﬁtn qlﬁu@wda@' afdria@ﬁ ﬁﬁmml@gasamyhaﬁ silica
I I I t I

021 | Pau G SEhHEDr by Bl 5oLl RREIRLPE KGR Mo oL ve) Y

al dehydqun.{n]:ﬁ@d rmcm:&duahammhwtadmnthlaadualﬂndﬂganmww,@mﬂl amhém:.rlkﬁmm in the

art, azi ne to provide one (.5) Jin manner_ anal ogous to
The’ pr otHaiie THECepmit el el e red RerbeL ik blind 4y, T ar!

al dehydgodcbfitaibs undisrsraedu\a?ﬂ; ;srawaeme Joﬂmuan@ bgﬁﬂnma%@j RN maeiQtafSs

net hyl ene chl ori de. his solution is added about” 1.05 or nore

equi val @sndepuripedby Mmeumyell ket indbeaitcsughps Opshi chinarhalygrophy on

silica gel with a suitable eluent, such as ethyl acelate/pelroleum ether or hexane.

Scheme 4
Q
5 ] Slep.ﬂ. @j/ SlepEI @,j/
{1)
(11 R “2:' R {13)
ﬂ.\“_f’f"
{15} JSIepC
R O, -
0
ﬁ _ SlEpE StEpD
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R 1141

[4]
Allernalively, compounds of structure (5) can be prepared following the procedure
described in Scheme 4. All substituents, unlcss otherwise ndicated, are defined
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added to aid in dissolution of the piperazine (4). Then aboutl 1.BEQ @piif - 5
equi val ents of sodiumtriacetoxyborohydride is added and the reaction is
stirred at roomtenperature for aboutjg3 to 5 hours. The reaction is then
guenched by addition of a suitable base, such as aqueous sodi um carbonate
or hydroxide to provide a pl-1 of about 8 to about 12. The quenched

reaction is [ben extrac led with a suitable organic solvent, such as

nmet hyl ene chl.oride. The organi.c extracts are_conbi ned, washed with brine,

de.
dried, fPerErly Chareaganizyandstarting s ayg Fegdily Fvpilsblsp @ee pherdigmpound of

formul a &8N inikRias Material can then be purified by techni ques well known
in the art, such as flash chronmatography on silica gel wwth a suitable
el uent, such bsbdbtimgld, sicplqablehede @1 pismopbhed withesdnble BghicdedRk: Scheme 4

20 AR T g ey e i BBt ot (o
(14)  (4uiAbletirgaboineeilys red moRRC Qfﬁ%hfdt{@éagérﬂs,(n@yl giggg@f‘rtc%eeﬂﬂaﬁlﬁglm oss

followi ng the procedure described in Schene 4. Al nts,
ot her wi s@n% Frakeds. and trlkederigned Reapomde@e0€6red. Tor preenpleusi typicdlhe r eagent s

the art PHERTREERT Bl oRTomtoR el el 2atiean CRptnic Sl ¢ "
or ganor rik¢zetibng Mechageans, agd Birubmee| zmpﬂaiiibh,qmwmmmryag& g3p-ghe art to
provi de alcohol (13),. Exanples of suitable organonelallic reagents include
& 1 gnar &1 REBG MRS sPelieglly,adaly dn{ 1A atfbobieddn Ryhitabid orgarieagbmuiasuchng 1 he
e AR el LS o L Sl 7, O 0"
Cheni st reguivRbats o (arGogived reapéisna foranda S2) nditkeireM is RECIRGINIEBA ThHEG aw- Hi | 1,
pages 831%51::%%}1 is sticred for about 0.5 to 6 hours, then quenched, and alcohol (13) is isolated by
well-known work-up procedure.

In Scheme 4, siep B, alcohol (13} is oxidized under standard conditions well know
in Lhe arl, such as those deseribed by I. March, "Advanced Organic Chemistry: Reaclions,
Mechanisms, and Structure", 2nd Edilion, MeGraw-Hill, pages 1082-1084 (1977), 1o
provide kelone (1). (Ketone (1) is the starting malerial used in Scheme 1 above.)

The oxidalion can also be performed using standard Swern Oxidation condijtions
which are well known to ane of ordinary skill in the ari (Marx, Tidwell — I. Org. Chem.
49,788 (1984} , or the alcohol (13) is dissolved in a suilable arganic solvent, such as
melhylene chloride, the solution cooled with a wel jce-acetone bath, and treated with 2.5
1o 3.0 equivalenls of dimethyl sulphoxide. Afer stirring for about 30 minutes, ihe reaction
is Lhen (reated with aboul 1.8 equivalents of P,0s. The reaction is stirred for about 3 hours
and then, prelerably, treated over aboul 30 minutes with about 3.5 equivalents of a
suitable amine, such as tnelhylamine. The cooling bath is then remaoved and the reaciion
is slirred for about 8 to 16 hours, The ketonc (1) is then isolated by standard extraction
techniques well known in the art.

In Scheme 4, step C, ketone (1) is reated with a suitable base followed by
addition of the alkenc {15), wherein X is a suitable leaving group, lo provide corapound
(14). For example, ketone (1) is combined with an excess of alkenc (13) in a suitable
organic solvent, such as telrahydrofuran, and cooled with a wel ice acelone bath.

Examples of suilable leaving groups are Cl, Br, 1, losylale, mesylate, and the like.

Preferred leaving groups arc Cl and Br. About 1.1 equivalents of a sullable base is added
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(1977). More specireal ly, aldehyde (11) is dissolved in a SU|ﬂingchg@nlc
sol vent, such as tetrahydrofuran or toluene, cooled to about -5 C an
treated with about I.1 to 1.2 equivalgents of a Grignard reagent of fornula
(12) wherein Mis MgCl or Myl 3r. The reaction is stirred for about 0.5 to
6 hours, then quenched, and al cohol (13) is isolated by well-known work-up
procedure. In Schene 4, step 13, alcohol (13) is oxidized under standard
conditlons wel | know_ in the an, such as those described_by J. Nhrch

" AdvanceeH tegeatien Gw«‘éFﬁVéqdrtg? stirdos abow pdrouraal saemiteRRCr Wk Expmples of e, 2nd

Edi t 84, 1
B on sy B BB AP TOb el St kebte (D
can al s msl(mi’ﬂg@j; MablH;siodiurs tmnda!r:;buﬂm&n mceixide Andrnhebkd Mbiaefi6m tmi ch are

wellknvvntooeof or di na skill in the art (Marx; Tidwell - J Og.
Chem  Heloxis is fggugfemr F“lﬂ% Jhmrﬂ%cilg;l i deppuanshed with gquecys peidy)| o

or ganl Caﬁ@bd&ﬁé‘ﬁungs('i’mh%%ldlm)hﬁilﬁﬂﬁruﬁﬂﬁﬁgf&@dur’é he solution cooled with a

i ce-acet arb, and treated wt to 3.0 equival ents of dinethyl
suI phoxi de. A Behremnst 4,stepriy, doomoabd (i) BOirevlaledb a stitable e:adizumgenlstc-t hen

abouts. R aditd i PG s8RV B o e TP A G ¢
about  3oRidGht NRnB Hre oRineaNaFY /DBMnEN 2AhRS:, abd A1k 138, gﬁmﬂmme@fﬂéﬁeﬂ@d The

cooling bath is then renoved and the reaction is stirred for about 8 to 16
hours. Tridizieg ageal. Expomplestof éwlabmrad@wmyag@nmdmn@ﬁwm degeribedbyni ques

wel | kn , one treat wth a
sui t abl gvl@%!é:g f}gﬁagé\éeddog}néc@&qﬁf@ RS%&P 1%{{é’glgéne 5(1%%“1 "36'\}'1 BVEi r‘?engl s a

sui t abl gdlieayhrGrgh-dill, pipes pnmzmtes(qgmound (14). For exanple, ketone (1)
is combined with an_excess of al kene (15), in a_suitable organic solvent,

such as tetrﬁﬁmnﬁ SHMPaR b Fsediss weﬁuaﬂ\ﬁiétmh%@rga@éswaﬁ@, #bies  Exanpl es
of suit bE kAl AHAMPSE S ﬂmﬁ&m%ﬂm Alaﬂ&ls%ﬁm{l%?ﬂw@%the i ke-
Preferre eavi ng groups are 17eqai val ents of a suitable

base i s“@ddeshels Bulidh&l RROBe soR0on e abhel 4 kowas tntrthe pmklchhmmﬂm mastir for

Pt ass | BN BEEBA Ae 3 O LA AR R MG, BB added.
KN( Si (Clﬂ%h&)n%auH@Ndv?des ﬂf&dhté%édﬂ@@nﬁ&hyﬁ&‘élawHfﬁl%&ﬁ}%'(@'ﬁmdiuhbﬁ | ke-

Potassiumtert- bu toxid e is the preferred suitabl'e base- The reactlon IS

t hen qu@%ﬂieﬁrﬂaﬁﬁhhﬂhub@@ﬁéum dtandgrd ﬂ@:ldlﬁjmﬂdm@ih) prioxtde @ldﬂhi@d?*by usual
wor k- UD AR ocg ]rﬂcpmﬁ§IC wurk—u’p osftll%o cride &3¢ n%uﬂl]ijxngrc%}ow&cstaitﬁﬁ ge {3‘?’I th a

sui t abl 76X g age
Allernalively, aldchyde (3} can be oblalned dircelly by ozonolysis of (14) in 2 nen-acelal

forming solvenl, such as methylene chloride.

In Scheme 4, step E, aldehyde (3) is reductively aminated under conditions
analopous Lo those described above in Scheme 3, step D, to provide compound (5).
{Compound 5 is also prepared in Scheme 1)

Scheme 5

:]-
I _Stepa QIA Mg —2P @Iﬁ =
N B

3)
'[41 (15)

Scheme 5 provides an allemnative synthesis for the preparation of ketone (5). All
substiluenis, unless otherwise indicaled, are as delined previously. The reagents and
slarting malerials are readily available 1o one of ordinary skill in the ari.

in Scheme 5, step A, aldehyde (3) is condenscd with piperazine (4) under standard



provi de al dehyde (3). (Al dehyde (3) is also prepared in Schene[1) Uﬁga?@ﬁes
of suitable oxidizing agents are ozone. Nal O4/ Osmtun catalyst, an

| i ke. Ozone is the preferred oxidizing agent. Exanples of suitable

oxi di zing reagents and conditions are descri bed by 1. March, "Advanced
Organi c Chem stry: Reactions, Mechani sns, and Structure", 2nd Edition,

MG awHi ||, pages 1090-1096 (1977):2For exanple, conpound (14) is
dissolved in a suitable organi ¢ solvent, such as nethanol, a small anount
of Sudan Il is added, and the soluti on is cooled to about -20 C Ozone

s bublbh@idohakAl m@gfﬂﬂ tHE bt hRKviRAR btniONTSS. MALIAmbRCRRL g8l Of turns

to a pale yel en a reducing ag suc of tri
but yl mnus’phnb‘e)f lakiehﬂiabeia) dlbﬁivm;lantarmitaldn ofpaoicisdbent, bach stispmail adetateli net hy|

acetal_ of al de Thi s dine is.readjly hydrolyzed under
st anda?Faﬁﬂé?E?PaP@ E&ﬂ@?@ ﬁﬂ&ﬁ%t H‘BETB%'B?/ ‘ﬁ }faq @éw@ oyl orgapicsplysht ijadded direct
aci di o pRIdecHD sitfry tahe (e esl8ioh $aGhQNfoFhRtu T & PhEYs IRS dafEhyd

Al ternatively, aldehyde (3) can be obtained directly by ozono?g/m s of (14)
ina mﬁﬂta‘ébfalﬂﬂdﬂﬁ‘@tﬂﬁhmgumﬁuﬂérﬁ cobiention by ftettiopl ene chl oride. In Schene 4,

step E, al ted under condi.tion anal ogous to
t hose desc?ﬁ%x%?ﬂ{)dve |ﬁ'%dﬁ.gﬂ% glngt %agefl%te%%‘éﬁrﬁg"‘g ﬁ&

( Conpawingk 5f ¢rdinahsyilpinehe g to prvviichempolid 8§ i‘f&mexﬁn eR@haml ;sxsep A Step B
CHO 61:~__N-B.I R Nl1 -B. R (3) HN - BRR 4;& (5) errBSProvides
an al F@FWHFrio*éthswtﬁ@éuﬂggaﬂ&ﬁSﬂﬂ‘ﬁ?élh;fﬂ@pa%la@nw ekande t(asyl}rtmmrmounlu

subst izh hep E{gg! S The
r eagerﬁlt/gﬁgﬁgmﬁgé ?alﬁ.ﬁ%l? mat eér’f‘lr : slbgﬂceq?[e I@ﬂavaﬁ'llnq"lé)rf jd]l?sg opépg&ébo% 1 a}]él nary

ski | | shakenter abotit 2 daysSt hmeilebpesttane. The simhe vyiben lﬁl;Bercnﬂ mmﬁmdemgistw th

pi perazine {4) under standard - - -------- ------ - 7 DEC 2006
-21 CB‘H%H} @Hé"e\}\%‘?qn%aﬁ‘f'dtfjﬁr?‘ﬂge SMPYHDi de t he enani ne (15) For

exanpl e, about 1.05 equivalents of ghdghyde (3) dissolved in a suitable
organic soélvent such as |sopro|_P I acet ate or isopropanol, is added to
neat pi per J(@,)_,_Rfree base. oaal organic Rsm ﬂsDa_ngled

e

0—R, 0—R, 0—R,
R R R
k
;N o
H-N N-B Ry N
(1)
NB = R S HO
I = (13)
e
R

For (he synthesis of compounds I where R; 1s different than H, the method given in
Scheme 6 is used, Intermediate ketone {2) is reduced wilh the same reduction methods used
above in scheme 1 for compound (5} alTording inlermediate {16), which is etherified by
reaction with a base, for example NaH or potassinm lerl-butoxide or NaNH; or LiNH; or
others in a suitable selvent e.g. tetrahiydrofuran, affording the alkoxide, which is then reacied
in silu with the proper Rs-X with X leaving group (halogen or mesylale or losylale) and R, =
lower alkyl at a temperature of from 0°C lo the reflux lemperature. The obiained compounds
{17) can undergo the same reactions described in scheme 1 affording product I with R, not 1.

Alternatively, compounds of formula [ where R; is not 2 hydrogen atom, can be

oblained by alkylating compounds of formula | where Ry = H with the same methods

te e ral TLITD T - e L T O - Ll g Ay —— e



S L SRR =m = = = = S STT s S = = = = L 3 i L L LR 1 e T  a R, -, — = i Sl e V- L P L R el

to produce a slurry and the reaction is stirred for about 1 tojZy mgpr uﬂﬁThe
enam ne (15) is then isolated by standard techni ques, such as coI I"ection
by filtration. In Schene 5, step B, Ihe enami ne (15) is hydrogenated under
conditions well known to one of ordinary skill in the art to provide
conpound (5)_ For exanple, enamne (15) is conbined wwth a suitable

organi ¢ solvent, such as isopropyl alcohol and a catal ytic anmount of 5%

pal | adi Hm o_gc‘f rbog |r} a] Parr bottle. The mxture is placed under 50 psi of
hydr ogeHessRbed arpyedhr 4lkylalinmbermpotad,|§, kil hismeessdnmsita the allyfalion urry i s
then fi : I t

orov e T KGRI YEMATRINE | b b GEIGRIh el o

- Re O RudérdiRe/iempe(ah@} chntrollet rédefipn Cﬁ‘ld'_ﬂiﬁl prefiabdy i rR R JL( R2not H For t he

synt hesi s of _conpounds | wher i s different t han H, od given in
Shene 6 i o SERe ! EwrheNs S e Db uializy ok bl berbeReane

reduct i @RmipBlh® ‘lfﬁﬁdzm@@lodf)ﬁrdaﬂh S8 6 Bsebul Y thE QPRALICh fu@rdl ng
internediate (1 which s etherified by reactlon w th a base, for

exanpl ecomppwnds thlaistsduﬂmgtrbffembLnIMBe orogteklipad drferinkiR? gomips ot hers in a
sui tabl e sol.vent e.g. tetrahydrofuran, affording the al koxide, which is
then refPed™ n situ with the proper R2-X with X | eaving group (hal ogen or

mesyl ate or CofipshadsS0f ftl i) -whire 18 regtbdexts BOpkeTehoRu, o of fromOC to
the reflex tenperature. The obtained conpounds { 17) can_undergo the sane

react i oREONE AR 0oThePINRBe pambe abtzinedbyialiplagen auaddifiongeatiions stagingH,

Al ter na e foraf a_l atom can
be obt gr:’o}r%le'J U%Bﬁﬁgfﬁ?[ﬁua(eo‘%{p%h s %Wornkl%s o Ie":r'% %%%%%dth t he
sane nmebasingtrépddECyIelides, alk] dﬂsmfmrh&uhsaimmnmeﬂ cfistlcelanagesd@npound 16,
limting this proced | kylatjouy wth very reactive haI ogenl de or

I th
mcsyl al Befylgneghlo uléﬁlj]é‘(?)f-'z‘éﬂﬁtﬁ:o?ﬁl% ¥ Whibepresgneeraf acdasqinghes T
timeft engAr éfélfe%léiﬂ@ff{@d 8 fs@m}cymt& B 4@ sudd B kA @RbcchE a&dtat aScheme 7

descri bes a doubl e functionalizalion approach to the synthesis
temperalure range of r.i, - 80°C.
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Conpound (1). This kind of approach can be useful for the synthdsDEC df0b

i braries of conpounds (1) introducing different piperazine noieties and
different R3 groups at the -- sanme tige. Conpounds of formula (1), where R2
represents -C(O Ak, -C(O QA k, - R7R or -C(S)NR-j Rs can be obt ai ned
by al kyl ati on or addition reactions starting from conpounds of formula (1)
where R2 = H These kinds of reactions can be carried out using proper

acyl halides, alkyl chloroformales, isocyanates or isol hiocyanates in

net hyl ene chl oride, pyridine or DMEh¥Hit% onally in the presence of a base

such as TEA or Nall, or alternatively (e.g.. for isolhiocyanates) of an
acid such as trifluoroacctic acid, at a tenperature range of r- t. - 80C
--------------------- -- a 7 DEC 2006 -23 Schenme? ~/ ~/ .cxr ~ ~ .cNz X
CHCH (19) (20) cH* (21) CcH™ ™ 0 ki ==
TFA. | CH %1iiO 50%/ CN (26) yH
CHO (25) Raf CN c, F>~¢(?28) B @
¥ CH c
(19
@VC"E
0" "o 9
R, R
R R >

CHN

R;” “oH ih {19}

In scheme 7 groups B and R are Lhe same as groups A-Ry, and (R+R,)
rcspeetively, as given n the general formula I; Ry and Ry are (he same as piven in the
general fonmula and R, is a lower alkyl group or the two R, groups are linked forming a
1, 3-dioxolanyl or 1,3-dioxanyl group.

A proper commercial benzy! derivalive (with X = halogen or
methanesulphonyloxy or p-loluenesulphonyloxy groups) can be reacted, as well known to
those skilled in Lhe art, to aford the benzyl cyamde (19). These reaclanis can be
converted lollowing known alkylation methods inte compounds (20) or (28) respectively

rcacling lhem with ally! balogenides (or allyl mesylates or tosylales) or
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~N N CN R "H (1) (19} In scheme 7 groups B and R are the sape as groups |
A-R4, and (R+ Ri) respectively, as given in the general formfl & OEC RAgpnd
R~ are the sane as given in the gengjal fornula and R is a |ower alkyl
group or the two R groups are linked formng a 1, 3-dioxol anyl or

1, 3-di oxanyl group. A proper commercial benzyl derivative (with X - hal ogen
or nel hanesul phonyl oxy ~r p-1ol uenesul phonyl oxy groups) can be reacted, as
wel | known to_those skilled in the art, to afford the benzyi cyanide (19)-
These r dakober{aldchydes ydheie sathenylauoteeied Summgcwtalsvn disraelans] denivatizehords i nt o
COWDOU”Q:l?heﬁ- 20) or (28) respectively reading themwth ally! hal ogenides
(or ally sylates or losylates) or ei 07DEC2066 -24- hal oal kyl al dchydes
in their carliiny alkylati@ctaciidnarcon pacetied suldiy i axoblinyds 1d@eharatkites or
other). These al kylatiqn reactions_can he carried gut by the use of bases
to gene&Uve Renzyt eEANIQHS- ﬁ@ﬁwfc dthbasshare liiamisopopylaardedA) ar e

|1t Mol eeR O PR 0 Rakt!dPBbtsdim (&1 balbNldélor kbdilintti6g QfupPOt assi um
tert-bu lox idé or sodiumamide or potassium am de or others I a proper
sol vent agudhorashark i FpopeEid@nosuchivr ToH artFte® oaDMF beather dtatempembingi ng

from-78C to the Leflux,tenperature. A preferred h of al kyl I on

el uded e B EC 1 HEHBY ‘HaBRSist h PSR of REalkY ECan elies
hexamet i uRhyHpiaerAsestsubafE DBAQh (HYRbsRke o FRGamelhyl h&@ﬂmwds (20) can
be in turn reduced by the use of diisobutylal um num hyarl e (D1]3AL-H) in

a propeitrizypidg snPMPEjaLeWEC DNF, CHZCI 2 or other) al a temperature ranging

from-7BC to he .sol vent,, The so t.ai.n al dehydes. {21) are
then car bonyldﬂhrgjruﬁ)lﬁ Jégc#gbg%"o% R gE %F%Bﬁ %@Py?agfqbuﬁﬂ%ml‘l“&yﬁﬁgﬁ? s?d |l ed
in the @IBAD-H)iMe popareoldst ((ddone, DM CHLAN, digxtka) Al dibingahhie ffpidgat ed (C
P_ Forbes J.C S Perkin Trans 1, 1979, 906-910) or undergo ozmolysis to
afford d¥mhoiinddo tegyllux eiiheselvens- (heyo ebiamgd aldebpdrs 2 Derg thsnicadoeyl as

A e e T e
f rom compopoatsls (Z2)) whpthlopn bg calhlytically osmilated (C. P Forbes J.C.8. Perkin Trans 1,
1979, 906-910) or undergo ozonolysis to afford compounds (23). Compounds (23) can be
reductively aminaled as described above to afford compounds (24). Deprotection by
common methods leads Lo the aldehydes (25).

Compounds (23} can be alternatively oblained from compounds (20) applying the
osmilation or ozonolysis procedure on them. The cyanopropionaldehydes (26) thus
obtained are (hen reductively aminated to compound (27). Repealing the DIBAL-H
reduciion described above on these compounds affords the aldehydes (25).

Compounds (26) are zalso easily obtained [rom compounds {28) by simple
deproteclion of Lhe carbony] functionality.

The reaction of Ra-M (where M 15 a metallic salt, such as liﬂﬂm_n OT magnesium
halide) with compounds (25) afford compounds (I). A large number of arganomeiallics
such as lithiwm or magnesium derivatives are commercially available or easily preparced
and can be reacted in a preper solvent such as THF or ELO or others ai -78°C - reflux.

Stereochemitry

In Schemes 1, 6 and 7, compounds I are obtained in syn/anti mixture of
diaslereoisomers with ratio depending on the reaclion condition used. The
diaslereoisomers can be separated by usual lechniques known te those skilled in the arl
including Iractional crystallization of the bases ar their salls or chromatopgraphic

lechniques such as LC or flash chromatography. For both of the diasierecisomers, the (+)
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osm | ati on or ozonolysis procedure on them The cyanopr opi onalﬁl?{h des (26)
thus obtained are then reductively am nated to conpound (27) ! eé@@ljﬂw
the DIBAI. H reduction described abgyg on these conpounds affords the

al dehydes (25). Conpounds (26) are also easily obtained from conpounds (28)
by sinple deprotection of the carbonyl functionality. The reaction of R1-M
(where Mis a netallic salt, such as lithiumor magnesium halide) with
conmpounds (25) afford conmpounds (1). A Iarg(e nunber of organonetallics

such as $RPHPOE Hrfomayn da ramhegepimiedifiam thelo enimausingleadvaqueamd or
easily | . ch as THE or Ei 20
o ot oy BIOBEAEG, u@ilEhoiifla R AEAGEEG 1 GesPORy PUMEM, (P4C" 20 TFE
conpound¥inanbrmecm i michvatks) mdsYeshhnions TotinWélcpfind Serasher,dOBbdmers with

rali o dependi he react,i o‘%gﬁondj tion used-. The i asl ereoi soners can

be separ ngghﬁgﬁ ansé‘aﬂ{ﬁﬁ’l&_h Eﬁ’BUﬂ']T BreapiG selvens 5y d%in the art
i ncl udi nghi{debetdionalle sidehahibiz At RitkRk, ﬁ@ﬁiﬁgﬁi  dto BOSIFed &) Lifec?”

chromat ographi ¢ techni ques such as LC"or romat ogr aphy. For bot h of
t he di astcprabpsohthe snardiomegst) - - - - - - 9' 7 DEC 2006 -25 enantioner of

formula la c be separ d fr the. (-) enantioner using techni ques and
procedur es maﬁeﬁ??ot?ﬂ%eﬁ'ﬁgfg “‘3@%@5?#@6%%&6@&8%‘%@%%Jacques, et

aL, " EnankigsEnhe &@Mdﬂ%}plﬁﬂﬂa&%@ﬁl!ﬁ&&éﬁﬁmcéﬂ&%\ﬂw &¥dapd Sons, Inc_,
1981. For exanple, chiral chromatography with a suitable organic solvent,

such as coptitigns Mel daewnin ticlag. Havexamplalfakesdase phlokinnly, 1 igdispilgedin acan al so

be utili ffe | nliomers he free bases of
For mul & eIkl Shvent SRR A hAaR). G0fA I o O Rrcn SPemglelEenBaTE ot ne
cor r esparil fug ephaplopaew ibeakiyivaese pf abdiocidalit acid BRkihs handtodic sendi ti ons

well known in the art. For exanple, the free base of fornmula I is dissolved
in a suilPEBfHPRe.Gaf ensencRAFatedInder yasuwE e RITde the earesaoRdies one

equi val gpbrBceliBbAyScQpitdIC The fsihvk U B68 18 pheirof ifghval ents of
hydr ochleﬁglrli-c Cgci d Pgr cmft hanesul phor?lﬂjé] a%ﬁlgﬁ for g%arr%fﬁ%‘:r}é&\é@@%gh

concent rlatred sutkddes oxganiosolvent qrrooginiesdl il coxwwes pachcis mepilshal/diadadit | cal |y
acceptabl,e salt. The residue can then be purified by recrystallization
froma &nctrabl e organi c solvent or organic solvent mxture, such as

met hanol | di EieWloxidet BEEompounds of formula I can be synthesized by simple oxidation
procedurcs well known lo those skilled in the art. The oxidation procedure deseribed by
P. Brougham ef af. (Synthesis, 1015-1017, 1987), allows the two nitrogen ol the
piperazine ring io be dilfereniiaied, enabling hoth the N-oxides and N N’ -dioxide Lo be
obiained.

Combinaiion freatinents

In certain embodiments, disorders of the urinary tract are treated by administering
a compound of formmla I in combination wilh an addilional S-HT;,4 antagenist or an
anlagomsl of one or more additional class of receplors. In preferred embodiments a
compound of formula T is adminislered in comnbinaiion with an antagonist of an «1-
adrenergic, or muscarinic receplor.

1n further embodiments, lower urinary tract disease is treated by adminisiering a
compound of formula [ in combinaticn with one or more inhibiter of the evelooxygenase
enzyme, which may inhibit both COX1! and COX2 isozymes or which may, alternatively,
be selective lor COX2 isozyme, and NO donor derivatives thereof,

Examples ol antimuscarnic drugs for adminisiration in combination with a

compound of formula I are oxybutynin, tolterodine, darifenacin, and lemiverine.
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The N-oxi des of conmpounds of formula | can be synthesized by S|E’p}i§
oxi dation procedures well known to those skilled in the art. Epd%m]ﬁon
pro cedure described by P. Broughamgf ct (Synthesis, 10 15-1017, 1987),
allows the two nitrogen of the piperazinc ring to be differentiated,
enabling both the N-oxides and NN -di oxide to be obtained. Conbination
treatnents In certain enbodi nents, disorders of the urinary tract are
treated by adm' ni sterin a corrpound of formula | in conmbination with an
addi ti onal gwr@tlﬂ bmay ke admiragersil s cembipadorowithed eadsgidigit onal

cl ass of rred enbodi nents of, formula | is
admini s eﬂ;ag%ﬂi&%fq{é{)[ e|Lﬁ]n{3‘z'ir ’e o \%Wﬂﬁu%]ﬁa%g?ggggmp&m%fw%eﬁw N PRy ¢, or
nuscar i RisgclaReeftPBPHI rprél@ﬁm&n AR EH Rtk Sonidt@ ¥R bl loPAdiintt@Bbn B Sease i's
treated by adm nistering a conpound of formula | in conbination with one

or nor e comhingiigowithfa qomwonyd bHmuny kriase fmemlwmq praziogin, dewpzéshi bit bot h COX

and X2 |so YIS, Of e ter | . be selecti.v COX2
i sozynecper‘%{ i" 'ﬁﬁ?ﬁ]&' “&%@Wﬁl‘ﬁ%&ﬁ E‘F aé??ﬁﬁ‘%@“%”“éﬁﬁ ?WF&E‘&Jb Pinic drugs
for admihididiAticR i tomGAMRDRh ARoipbiindor HAIMAYAk scdiaH RS PAG RS
oxybutynin, tolterodine, darifenacin, and tem verine. .-~. 0 7 DEC 2006

-26 A cbh‘p@ﬁﬂ@l.lb'} &Nﬁﬂﬁlaﬁﬁwlbéﬁﬁﬁil%lﬂsdér@d 59%. conbi nation with

Syt o, wnEXHEpeBR RiFt Ginoledoubl g SE ARG R RAT ol R o

- adr eneegh mmatcﬂg@cﬁuuﬂua&tfohﬁdnirﬁ[,ddﬁﬁ:daemnuspﬁ&ma@m ERp. TRATYIYAtGX0 wWith a
conpound. o re, for apra203| n, doxazosin, terazosin,

al f uzosi#7 QH@II feahsg%éﬁfﬁmgﬂdﬂrﬁt rpéﬁm N&I BT 23k ogfice phenvipipaTizins SUI tabl e

for ad

descr | bor e OilbadinARTDE8 833k iRy EOTRANGE ABhUCMSE N So ) 00,
and 6. 40B/268088 b hpPes 1 0f [iEdFinTOdtébaa Tt Mljsdlmnbdnﬂﬁ H‘nmdn&.gammsm stered in
conbi nat i C nd, of fornu a re und in Leanardi et al.,
har mactre i 12Rsid SpbstergPmpoty ipd) 5 Ptepsioy 580,98 and) &

Pat ent mmi,@m%;m%Qm%n@fmm%x&mee% 2b98/118811 ve |ives described in VIO
99/ 06383 and pending U S "Patent Applications Serial No- 10126 6,0 9 8 and

10/ 266, 10411hmupJoﬁ oDedesiiae COX2 0bimopnodint ioay bt adanlmstmzram-atgmm s

L6 Sy aRmBn @ B Rl e, SHTRY R aiSiE Hirn Ol néloicarh, Yofeboxids
l:i:le:cnmb, parceoxib and valdecoxib. Addilional examples of scleclive COX2 inhibilors
are desenbed, without limitation, in US 6,440,963, Examples of non-selective COX1-
CO0OX2 inhibilors are, without limitation, acctylsalicylic acid, niflumic acid, flufenamic
acid, enfenamic acid, meclofenamic acid, (olferamic acid, thiaprophenic acid, ibuprofen,
naproxen, ketoprofen, flurbiprofen, furprofen, indomethacin, acemethacin,
proglumethacin, kelorolac, diclofenac, etodelac, sulindae, feniiazac, ienoxicam,
lornoxicam, cynnoxicam, ibuproxam, nabumetone, tolmelin, amtolmelin. Accerdingly,
each of the foregoing are non-limiling examples of COX inhibilers that may be
administered in combination with a compound of formula L.

Examplcs of derivaiives of COX mhibilors thal may be adminisiered in

combinalion with a compound of fermula I are derivatives of COX inhibitors bearing
nilrate (nilrooxy) or nitnie groups, such as those given , for example, in WO 98/09948,

able to release NO in vivo.

Pharmaceutical Compositionsy

The invenlion [urther provides pharmaceulical composilions comprising a
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roba}zotan and rel ated conpounds described in WD 95111891. Eé?nﬁl es of

sel ective COX2 inhibitors that may be admi nistered in conbinat!i BRC #WEh a

conpound of formula | are, without liggtation, ninesulide, neloxicam

rof ecoxi b, celecoxib, parecoxib and val decoxi b. Additional exanples of

selective COX2 inhibitors are described, wthout limtation, in US

6, 440, 963. Exanpl es of non-selective COXI- COX2 inhibitors are, w thout

limtation, ac&tﬁég’%l jcylic acid, niflumc acid, flufenanmic acid,

enf enani @IRMYL © (PR AT enaprionier, diasiepemete Napiperazing oxiskeopaialiiseaci d,

i bupr of §gr, IRRIPA X6 Rratck IR LIl hghﬂﬁ 1 f Li1e | met haci n,

acenet hacﬁ', progl umet hacﬁ%, et or o+§f:, |%Fg§hgﬁfg%%§g¥%m§ul i ndac,

f ent i azaompcendXiteghnrmdconivak caaposiiipnmnex aleamchido wptiova mlditiabs kadlome,

tohnetin, .antol neti Accqrdingly, ,each of the foregoing are non-limting

exanpl ed! RiEreese bR Siels ﬁ“&gﬁﬁvw‘é‘ﬁﬁ’éﬂ*: 3 Py TR R EHTFE GHEFOREIHAS. it h 2

conpound fle h B, 2 shepehRATRESR, Ldistledihy 8dny &S st Qhiera that may
8 Ur, @ sasp 5 lisitedi %/2%6‘ ﬁ@opiﬁuﬂﬁb%hﬂ ah

be administered in conbination with a oun al are
der i vat ickeipia, aGDenty hildincanisathdmoimign enhancet, @ banieticidoxyd therlike] 4ri t e

groups, h_as those given, for exanple,. in 98109948, . able .to rel ease
R 1 hviT el R e et POl o Eo iR R ARG PERTFE P oY S Bitvdes
phar maceut i c #uiGBRRA&NdcONEallP Bch&bR:atriers or diluentsinclude, Hut frelnoPEC PNNg
-27 compound of fornmula | or an enanlioner, diaslercomnmer, N piperazine

oxi de, dfgitaddp) ¢lhanol.rwaten elgerphaloc vem ekt Alantn, iglxserias. aifamin-é and E
phar maceut.i C f _t 1 o.Jh har maceuti cal
CONposi 1?#1 %hﬁ%lac%laxg é@fﬂ? h%%@leﬁop fzglﬁl&ﬂg%%@g?‘% (IFe E"a i
phar mac etibioeale] yotasapplalspleate, agéiahle ofl, siimdbsil andsdlkedmour i ng, a sweet ener,
5 hi ; : :
ol or ant . & cHHAHE SGHIRCluden Dutkee gt BRed . Gy Aostisting. pebF OB an-
absOr pt iséh KIYIRE eucRORH 8L, SomARtbelciers! ddfiml ik
pl ast i ciszer%q%ln edibl e ol , or%ény corrb%ﬁglisi on o ﬁltd\ﬂﬁhgl:éhrkrgrﬁ@%?&saési d
addi ti vesacigiagadsinth, ptemtabbecput, sodhiny algoaep tabbeymahylcahdos poliykiheikhe
I ncl ude, ,but are Flt})itmeb}.}(mted to, ethanol, water, glycerol, aloe vera gel,

b
al I ant oig’{’f‘mr I‘W«S‘?

_ ?anin-A and E oils, mneral oil, phosphate _
buffered sal |Sﬁ‘ﬂﬂb15’%t§%ﬁ A THEuRE, Bt HRAETIMIBYRE $izliR sueRAPERALBurcPOt assi um
phosphate, vegetable oil, animal oil and sol ketal _

methyl cellulose, agar, benlomte, xanthan gum and the like.

Suitable lubricants include, bul are nol limiied to, sodium oleate, sodium siearate,
magnesium stcarate, sodium benzoale, sodium acelale, sodium chlonde and the like.

Suilable suspending agenis include, bul are nol limited (o, bentonile.

Suiiable dispersing and suspending agents inclnde, but are not limiled to, synthelic
and palural gums such as vegelable gum, Lmgacanih, acacia, alginale, dextran, sodium
carboxymethyleellulose, methylcellulose, polyvinylpymrolidone and gelatine.

Suilable edible oils include, bul are not limited io, coltonsesd oil, sesame oil,
coconul o1l and peanul oil.

Examples of additional addilives include, but are not limiled to, sorbitol, tale,

stearic acid and dicalcium phosphate,

Erit Dosare Forms

The pharmaceutical composition may be formulated as unit dosage forms, such as
tableis, pills, capsules, boluses, powdcrs, granules, slerile parenteral solutions, sierile
parenteral suspensions, sterile parenteral cmulsions, elixirs, linctures, metered aerosol or

liquid sprays, drops, amponles, autoinjector devices or suppositeries. The unit dosage
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Sui tabl e binders include, but are not limted to, starch, geﬁ?tng(te ﬁ tural
sugars such as glucose, sucrose and | actose, corn sweeteners LZrﬂ and
synthetic guns such as acacia, tragagg@nth, vegetable gum sodium al ginate,
car boxynet hyl cel | ul ose, polyethylene glycol, waxes and the |ike. Suitable
di sintegrators include, but are not limted to, starch such as corn starch,
nmet hyl cel | ul ose agar, bentonite, xanthan gumand the |ike Suitable

| ubri can i ncl mte sodi um ol eat e,. sodi um st ear at e,
magnesi ul%ﬁ“g? Bjé'?’ hﬂ‘ﬁ%’ﬂf’[ﬁ'ﬂ Rﬁ’é“ﬁé‘?ﬁ]‘r t‘“%‘iﬂi GHblingyal ofreclaladatiniftRinio P de and
the |ikefor aﬁﬁl:ﬁﬂ@hﬁn By SitRRHoR Gr AR8MaS oh, FdnYdEm lr:]fbrsea.r{a] g!éf)}mb 1gd to,

ncl u

bentonite_ Suitable dispersing and suspendi ng agents | ut are not
linited Qmﬁp%ﬁmhbtgﬂcﬂm Ay deltwrap! @jltm‘s ingeticrds thatmpstlahinaygemic | r agacan t h,

acaci a, r odr I IIqu e, nmethylcellul ose,
o Py ety e A e O b us R R R WY B at el B BRI ot ' o o
not |Imdrﬁﬁigdlbnn9ﬂb§t@iﬂ§f€ﬁdl}01éuhd&ﬂ§l dgar IherefERERNBHefdRtel] dRRecREMNM e Of | .
Exanpl es of additional additives inclu but are not limted to, sorbitol,

talc, spbgk;pilsaadicapsalesi Haverarrasersephareperalisistuqpesteradior.ms The

phar maceutic nit. dosa such as
tablets, pil Iaés ]ﬁ@{i{ﬂgﬁf %%E%B—H?MH %EER{?\% r%gl }nlhler' Q%twe FFIeR'Bar ent er al
s?)l ut i onEgsest mm:ﬂtmn vpichs & phﬁhﬁbemml'immelalabla ca:té&r nﬁ@mgaérgéﬁ@&aéd enul lSI ons,
elixirs, tinctur rosol or iquid spra rops, ampoul es,
aut oi nj AP APl oy ;ﬁ@.%ﬂf%@ wﬁelmmedaayﬁ@hmgmm e e
0 7 DEC #idtlfic of @8 aﬁﬂé‘%eﬁﬁx}f% l%rl‘ﬁfe% REntyrak obBitl§ %ﬁ é?taﬁ@g]?;,ﬁ

a , or or ration by | al ati on

subl i ngual or reetal mnistr admni's
or msufdﬂlqtdﬁmmd adfervetererfaimeki.chbs aclbmdgents mpﬁdﬁam&dévcrﬂpmmghbupn- I n

general, del | of active ingredients_that results jn systemc
avai | abi'P %qﬁll?ﬁlcw]‘rhffgﬁﬂé it %?‘Cgﬂ%gﬁmﬂéﬁﬁg@@m}ﬁﬁ@ﬁ P PoishEales. dosage
formis an Of]]tlsa @mgeaﬁ@émnnﬂﬁﬁdﬂr%frﬁiﬁﬁm %ﬁﬁhla@l: ﬁ[rﬁke“q}& e-,
therefore t he preferred dosage forns are tablets, pills and c suI es.

However 0w eﬂi‘!@fﬁ!ﬂl%@&ﬁ&?"ahﬁﬂ@sfﬂameﬂfp rhﬂfl*éﬂlh'd"drmd@tedsetablblmﬂmt reltosage forns
ey b B RRRG, et DS AE SRRSO Sy S e UERArhert | o0 LT
descri beliksalnaue tesi ke, 1t St Bh&mﬂmﬁejfmt@ﬁldwﬁmlﬁedn dipkdhrréd SAPRERBAOUS

immediale dosage forms release al 75% of active ingredient within about 45 min.

Dosage forms can also be formulated as, for example, "controlled release” dosage

forms. "Conirolled," "sustained,” "exilended" or "time release" dosage forms are

equivalent terms Lhat describe the type of aclive agent delivery that cccurs when the

aclive agenl is released from a delivery vehicle at an ascertainable and manipulatable rate

over a period of time, which is generally on the order of minutes, hours or days, typically

rangmyg from about sixty minuies to about 3 days, rather (han being dispersed

immediately upon entry into the dipeslive iracl or upon contacl with gastric fluid. A

conlrolled release ratc can vary as 2 function ol a multiplicity of factors. Factars

influencing the rate of delivery in conirolled release include the particle size,

composilion, porosily, charge structure, and degree of hydration of the delivery vehicle

and (he acuve ingredient(s), the acidity of the environment (gither intemmal or external to

the delivery vehicle), and the solubility of the active agent in the physiological

eavironment, 1., the particular location along the digestive iract. Typical parameters for

dissolution test of controlled release forms are found in U.S. Pharmacopeia slandard

<724,

Dosage forms can also be formulaied 1o deliver aclive agent in multiphasic slages



m xture of the active agents of the present invention is obt@ hqyECagg he
caner and any other desired additives are forned, i.e. the active agents
are di spersed evenly throughout the-ggmposition. In this case, the
conposition can be formed as dry or noist granul es. Dosage Forns can be
formul ated as, for exanple, "inmmediate rel ease" dosage |brns. "Inmediate
rel ease" dosage forns are typically fornulated as tablets that rel ease at

|.east 6QY 9 t ipgredient within 30-50 min when tested in a
rug. o RPS? Pl BRIt o R B8Ry M BV iy i adoblessta 1

pr ef er r esdeanbipaitivRnd acliveTiRetdidre IHRFRASR 4 RBondahRa%ea dleidadp Of active

I ngredi ent within about 45 mn. Dosage forns can also be fornulated as, for

exanpl e, SMRNSHEFTH| 3 €efapeaamcan by deraytated i dadiver @ive apénit ada biphasist ai ned, r

' ext endggy b lrease, f,.0 r equi val ent terns that
descri bg_g?lhnghtc%@ﬁgyégcfﬁg v@“[gggﬁ g |v§?a;§9t’ ﬁ'gtlfa re%t%ﬁ?%"‘\%’éiﬁ ¥e active
agent i sngrelliensiedeKveond at aceleisvefonhubbietie intcaRAekasd dishadiotmantd a

mani pul at ablde, raltEf over ahger_j od of tLi me, which is generally an the order
of m nutEPnd, goRlrellsd rgesse phass,; whgrpip the grmeainder of Sinasbvinerdicnyism nutes to
about 3 gk i i | ' | try into the

s if 3LORFollel 30 thnlh, SPELTI ab I Al Mo RADSEN LY

di gestive tract or upon contact wth gastric contro rel ease
rate cadofagy as a function of a nultiplicity of factors. Factors
influencing t rate.of delivery in controlled release include the particle
si ze, g:orrpos[ih }e&n':,’rpb @%f?aléﬁé?fﬂwe_é‘f’lsﬁﬁcﬁﬁ'@fi Sa A odegn adnBidorgsr at i on of
the del ifve YhaV i delayed andlod mlaafealamoﬂ,aﬁaeﬂ &RiroB refdiSe A aHrl]:lﬁéF of the

ehi

environnent (either internal or external to the delivery v cle), and the
sol ubi | Pelyasgrunitilesagstfonmes. Hoeenampie, ihrtapley of pillegn cathprisnmiinomiesige i . e , the

particul hon h i tive tract. Typical parapeters for

di ssol uf ﬁ%ﬁﬁ tB g@% h%@&%%'ﬁﬁgoorh@g% rlg'l‘%erahs‘::fan 13t E&Wﬁ?‘dﬁr‘fﬂ”?ﬂ“@f@? %far macopei a
st andar the R7Rd>ThObsagepmicNE can be at%eatbebi of Btkad RYet whidkkives cac | ive
agent in mulliphasic stages 0 7 DEC 2006 -29 whereby a first fraction of
an acti V&It ﬂ&f‘ﬁ%ﬁ’%‘ﬁﬂﬂ indh¢ Ypmacheapdermls thesanereompanent i rase iactantodlr ond

fracti onso®huAdriiy e H?Qf&ﬁh%éﬁ% l.S released at a second rate- In a preferred
enbodi ment, a dosage form can ffl)‘l'e'forrml ated to deliver active agent in a

bi phasi ¢ nafelegracdablp pblyimegs or comisallitig freadicates el Rave aphnes@eludwher ei n a
fracti opmoﬂfIE acttlLIvE E ngr.edi ent -';ILS %’gl [ .Yer ed gt a rate set forth above for
i mredi at'e Tel'€at8 Hb abRY B! FRY RS GBI PRIy e YRl EissEibhase,
wher ei npblyertieets) g6lya@iialt, BRI dEpyriy ﬁ&;f@%nﬁ Lafc§ Eﬁ?&%ﬁﬂh&a@mﬁom rolled
rel ease manner, as set forth above for confrolled rel ease dosage
amphpathic block copolymers of hydrogels.
For liqud dosage forms, the active substances or their physiologically acccptable
salts are dissolved, suspended or emulsified, optionally with ihe usvally employed
substances such as solubilizers, emulsifiers or other auxilianies. Solvents for the active
combinalions and Lhe corresponding physiologically acceptable salts can include walter,
physiological salt solutions or aicohols, e,g. ethanol, propanediol or glycerol.
Additionally, sugar solutions such as glucose or mannitol solutions may be used. A
mixlure of the various salvents mentioned may be used in the present invenlion too.
A transdermal dosage form s conlemplated by the presenl invention loo.
Transdermal forms may be a diffusion lransdenmal system {iransdermal palch) using
cither a fluid reservoir or a drug-in-adhesive mairix system. Olher (ransdermal dosage
forms include, but arc not limited Lo, lopical gels, lotions, ointments, lransmucosal
syslems and devices, and iontophoretic (clectrical diffusion) delivery sysiems.

Transdermal dosage forms may be used for delayed releasc and sustained release of the

active agenls of the present invention.

T TTT— L e e,
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forms Tablets or pills can he coated or otherw se prepared s A§HO 2B M a
unit dosage formthat has del ayed and/or sustained action, such as
controlled rel ease and del ayed releagge unit dosage forns- For exanple, the
tablet or pill can conprise an inner dosage and an otter dosage conponent,
the latter being in the formof a |ayer or envel ope over the forner- The
two conponents can he separated by an enteric layer which serves to resist
disintegration in the stomach and permts the inner conponent to pass

i ntact into tHe Phaueaseniisnl spmpesitensdail agb dojage fmsadhe Bleshs invstad) e

pol ymer s ' - Ve nts ..nclude, but are
ot 1 e BEALAR b Sl ) BTGBl fecGh, iR AR R 8

pol yhy drpbainiateplidat]y acteghiablpairsiar, bhdssdisidabopaly mﬁér&icﬂicﬂmha{-ﬁéﬂﬂdr opyr ans,
pol ycyanoacryl at es.and crosslinked or _ anphi pathj c bl ock copol yners of

hydr ogel¥sectaie ofl; pifclon ey gw- I eranplenararaoye calls dptabed.. ¢ hei r

physi ol qgi : I d, suspended or enul sified,
opti ona%ﬁgﬁﬁ% Iaﬁﬁﬁ%ﬁ&iﬂﬁ;nenpéfcgflagg?mg{ﬁgéﬁ%%g'es such as sol ubilizers,

emul si fi ers diheattner amutsidan atsode-adBddisiertlsn flerfotth el Hpddone: detioadyi nat i ons and

t he correspondi hysj ol.pogi cal | y. acceptabl.e salts can incl yde ter,
ohysi ol GHTERR Sualr 1 Sl iy BrasIar vesiclon P unilamg lagyasiclzsiand gaolumeling ) or
gl ycer olygsicgdiipdsonik lcanb@ BAed FRIb LONSy SERbsABol HidC 98 R'chBRRABL! O

solutions nmay he used. A mxture of the various solvents nentioned may be
used i n stdaerlamies enphesphatndildwlmen. A transdernal dosage formis

cont enpl at ed the prese I nvention L oo Trapsderial for y be a

T 1ot on ¢ AREaE Ve SRS FERDL e Pmey Haf BR R RS EREr o 1 ui o
I eser voipblyder@aibh g tirfeiallb enig/euri@t Suck pdleic@dinc B SSul kA dRitRlie dosage
forms include, but are not limted to, topical giel s, lotions, ointnents,

t r ans muegbFIMyIRsFidane. prEngopp yawrs. aplyhyderarapraethacndamidephanal, di f f usi on)
del i Layed rel
e Lo bR ARSI 0RO O T T i Sl Bl G4 o0 o) 22

DEC t augpalmi8fy] ddseduphar maceuti cal conpositions and unit dosage fornms of the
present invention for parenteral adm nistration, and in particul ar by
injection, typically include a pharmaceutically acceptable carrier, as
descri bed above. A preferred |iqujggairdiss 1S vegetable oil. Injection
may be, for exanple, intravenous, epidural, intrathecal, intramnuscular,

i ntral um nal The phamiacewtfrehtonoposgditnourarielosage forms of the present invention

may bc administcred by a variely ol roules, such as the oral and enleral, intravenous,

niramuscular subcutaneous, transdermal, transinucosal {including rectal and buceal) and
by inhalation routes. Oral or lransdermal roules are preferred (e.g., solid or liguid
Tormulations or skin patches, respectively).

The pharmaceulical composilion or unit dosage forms comprising an effective
amount of the present invention may be admimastered to an animal, preferably a human, in
need of ireatmeni of neuromuscular dysfunction of the lower urinary iract described by E.
1. McGuire in “Campbell’s UROLOGY™, 5% Ed., 616-638, 1986, W.B. Saunders
Cempany, and palients affected by any physiological dyslunction related Lo impaimment
of 5-HT 4 receptor [unction. Such dysfunctions include, without limilation, central-
nervous-system disorders such as depression, anxiety, eating disordess, sexual
dysfunction, addiction and relaled problems.

As used herem, the lerm “effective amount” refers o an amounl that results in
measurable amelioration of al leasi one symptom or parameter of a specific disorder. In a
preferred embodiment, the compound treals disorders o[ (the uninary tract, such as urinary

urgency, overactive bladder, increased urinary frequency, reduced unnary compliance
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The active agents can also be adm nistered in the formof |iposone delivery
systens, such as small unilanellar vesicles, large unilanell dt Vs Qg% and
mul tilamellar vesicles. Liposonmes cagy.be formed froma variety of

phosphol i pids, such as chol esterol, slearylam ne or phosphatidyl choli nes.
The active agents of the present invention nmay al so be coupled with sol uble
pol ynmers such as targetable drug carriers. Such polyners include, but are

t limted t | yvi nyl |'i done, an, ol
T B R 5 SPRl Sk hamsescophon
and pol m@y&a@gxﬁ%mhy@bmﬂ,%ﬁhwmmg%a Hifﬁl?ﬁlﬁn_teﬁ)ﬂépgéggﬁe Sdder

Admi ni stration The pharrfaceutical conpoSition or “unit orns of the
present drgorirl nevyounsksidredwediersidic do evolopemivdysiietlion{suciom asietguch as the

I |y, L0t I nt I beut , t d |,
{1 ans SR E yplR T RGeS deeditg peliivan aei asiiobs, O o

or transdacopliioodisesieans niehds (ReidRart a heRluyhsQcididdistold Qhjily ati ons or
skin patches, respectively). The pharmaceutical” conposition or “uri’'t dosage

forns cokpends syl die teppwstdaicel deveinmmendfdisanderp fresdntpeiantient rebstedrayanbe

adm ni s t ' r -abl . n. . i,n. need of treatnent of
neuronugagl%rﬁghrn %&gpéﬁyl Al a?h@'ﬁﬁ%%tﬁ l‘ﬁﬁ?‘ﬁ%’vl’f?ﬁ%@e E‘é‘%@rﬁyﬂgﬁmﬁy E. J.
MQiire in " ephetnidcsuidaDbdaipisitice ortohit, doRdR- OB of he§eseNV iBvenbRMIEE/ S
Conpany agg&?ati nts affected by any physiological dyslunction related to
i npai r moRAIMIsEredipecordiag e dpsagtiArd pdministiadian assimem definsd dyimulinde, wi t hout
cating o oap GEme IR ol KRR T oSt S N R B BB B s AL
used hemghimisingéoxieifner s dtisfor apartinelhr pafear. Hdwevern) seulim hhgtofr esul t's

In nmeasurable aneli.oration.of.at |east_pone synptom or paraneter of a
speci fi e&ﬁ%@?‘ﬂ@ JePHey 18 W@F%H%BHléﬁacﬂfdﬁﬁﬁWFhfFﬁéﬁﬁaﬁﬁ@th treats

di sorders of ThB@osHzl BRI aklidChgenf Wit et Wﬁﬂliﬂ%gig%’acﬁg«%ﬁ@(i& Lve
bl adder, increased urinary frequency, reduced urinary conpliance - -- -
------- variety of faciors such as gnderbiig; do6se cortilignse thedadividhaltiomndittonr age

capaci ty).: 1cySti | Lnchudi ng l-nterstitial cystitis), ingontinence, urine
I eakage?[\)efﬁ%lﬁrs%% fﬁsﬂ g%eé/%ﬂhg,moucr%iDril-él':rirflmﬁﬁlﬁ“tﬂgh‘éﬁ eﬁ%‘&“’&i quﬁlbf"l"?’eﬂﬁ"%‘?‘mt yi ng
the bl adiderder cam ezeitnbe ddtemeinsbbi e pHiceNinaiheas Refh YRk & FSR1iRarl GREI 9i C

dysf uncm L Qa.gl,sl’-la(l:' rn.l.xgrrslpigrl]:;(' ieslta%ll’i,shing a malrix of dosages and frequencies ol
adminisiralion and comparing a group of experimenial units or subjecls at each pomlin
the matrix. The exacl amount to be adminisiered to & paticnt will vary depending on the
slate and severity of the disorder and the physical condition of Lhe patient. A measurable
amelioration of any sympiom or parameler can be delermined by a peron skilled in the
arl or reporied by the patient to the physician. It will be understood (hal any clinically or
statistically significant attenuation or amelicration of any symptom or parameter of
urnary tract disorders is within the scope of the invention. Clinically significant
attenuation or amelioration means perceplible (o the patient and/or to the pliysician.

For example, a single palient may sufTer from several symptoins of dysuria
simullaneously, such as, for example, urgency and excessive frequency of urination or
both, and these may be reduced using the methods of the present invention. In the case of
incontinence, any reduction in the frequency or volume of unwanled passage of urine is
considered a beneficial cffect of the present method of Lreatmeni,

The amount of the agent to be adminisicred can range between about 0.01 and
about 25 mg/kp/day, preferably between about 0.1 and about 10 me/kg/duy and most
preferably bebween 0.2 and about 5 me/fke/day, Tt will be understood that the
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depression, hypertension, sleep/wake cycle disorders, feeding PéGEEL P0G
sexual function and cognition disorders in manmals (particularly a hunan)
associated to stroke, injury, denentaa and due to neurol ogi cal

devel opnment, disorders fromhyperactivity related to an attention deficit
(ADHD), drug addiction, drug withdrawal, irritable bowel syndrone. The

phar maceuti cal conposition or unit dosage formof the present invention may

be adm ni,st ered.accor di tQ dosage. and. adm ni stration regi pen defined by
out | ne MEUARGERGEH Fotplalions Af fsmreainHrnion mcednglnsEsesaily ERiR F der t o

obt ai n opitird@hodtt bF Hetagemhthitds cAtdivE S irfling Qd Sikédielbs Shdembfigcts for a
particul ar patient. However, such fine tuning of the therapeutic reginen

i s rout i Heouni$ garbe reaghed by adipinigitide ol nekugity ehdires o suchipbaseageadbf t he
active aﬂﬁﬂﬁlﬁﬁéﬂ{s the present invention may vary according to a variety of
factors 'such as underlying disease conditions, the individual's condition,

vei ght, sex dna pagfecrediadbbdimenpelthe preaeliminientiom ith®comAndé heqbiny@aggount
for treating di ﬁ{ﬁder can,  easily be_determ ned by enpirical nethods
known t dMEREYES SF » REGTSTakly; qomlaifipg o to YN mepbthecoamsnadiar thest abl i shing a
mat ri x ' } Nl I Qh: ' a group
o exper | nanBER & frelcr ARy MBS eRl 2L Rl BB P ISR 08,2 Tt
angunt tmg,?nefa?h{}ﬂl%lggﬂéﬂ éng)alai Iga.:tmeféth}r!dbumaﬂl Wrgg,{lfeﬁﬁﬁliﬂ]go?ﬁiﬂabet _ st?t eA
and severity. o i sorder an e sical_condition o e patient.
rreasura%@gﬁﬁ%i%ﬁﬁ?[ﬁﬂ”iﬂ“ﬁﬁgﬂ@?ﬁﬁ?‘gﬁhﬁw aniseepiociginde det er mi ned by a

person skill Q@%}hﬂnﬁﬂﬁllicﬁlréonﬁﬁnsﬁl%ﬂ%fﬁ%ge[g%ﬁfzﬂﬁniﬂ,ﬁ[riaﬁ(m cftﬁaiﬁ@ﬁnﬂ@ﬂﬁﬁtd an. |t

wi || be under st ood &hat any clinical statistically significant
at t enuatl-®i¥o &r abiwk | 06 By ivemgls fof dimyactyemgants afithppreasnd frernbén, basddngoy t r act

] th[mmtﬂp@} scope..of, the i.nvention. Clinically significant

di sor derS,nhS.. W (
att enuat@gﬁ"‘g?lgfénel Por A oh eﬁé‘ﬁﬁ's“ﬂ@?ﬁ'gﬁ?'i ble to the patient and/or to the

physi ci an ForGensalp] ansdergial 8b2ep &rnfitonfiByirsnfabeki d 609 S RYRA 2boyP | 0i ns
of dysuria  sinultaneously, such_as, for exanple, urgency and exceSsive

f r equencYEIt of rerigtivonseats vepuis 00natal welehl plife esage d using the nethods
of the prese i MeHE Q- fi o J ntinence.. any reduction in
t he frequenc;It h&p w&lﬁe&&& éﬂﬂé\%ﬁf%ﬁﬁ%nﬂ dnSAeg%gﬁrm iy beaditiicted o

passag urine 1's consi defled a
benef i cisalgleddilycinsgior theaopt daityndosapd inay behdhingaded i divided dag@ukt of t he

agent to adm nj stered can range between_ about Q01 and about 25
o Ko 0290 BRI SO Sa BRE R O PEDCHEPRERARD D st

pr ef er alplelni bIVeE QisBrr ARG ARRSFabTc. TBE KoY, thd &oﬁgfgdlit%dpﬁf HRGGFRligPd t hat

the 0 7 DEC 2006 -32 pharnmceutical fornul'ations e present 1nvention
need notmiyydseslgunisicseddogombmatite wilh more anlimuscannic, a;-adrenergic antagonisi,

3-HTh4 receplor anlagonist, or COX inhibilors or NO releasing derivatives thereof, [or
Lthe therapy of lower urinary Lract symploms. Examples of animuscarinics, o-adrenergic
anlagonisls, 5-HT) 4 recepior antagonist, COX inhibilors and NO releasing derivalives
thereof are set forth above, withoul limilalion.

For combination treatment where Lthe compounds ere in separate dosage
[ormulations, the compounds can be adminisiered concurrently, or each can be
administered at separate stagpered limes. For example, the compound of the invention
may bc adminislered in the moming and the anlimuscarinic compound may be
acdministered in the evening, or vive versa. Addilional compounds may be administered at
specilic miervals too. The order of administration will depend upon a variety of factors
including age, weighl, sex and medical condilton of the patient; Lhc severity and aetiology
ol the disorders to be trealed, (he roule of administration, the tenal and hepatic funclion of

Lhe patient, the trealment history of the patient, and the responsiveness of the paltient.
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entire amobunt of the agent that is effective in treating the d orgfr S
such effective anobunts can be reached by adm nistration of a t)l ubl i2[kﬂ§ of
doses of such pharmaceutical formulaghons In a preferred enmbodi ment of the
present invention, the conpounds are fornula led in capsules or tablets,

preferably containing 50 to 200 ng of the conpounds of the invention, and
are preferably admnistered to a patient at a total daily dose of 50 to 400

ng, preferably 150 25 nd. nost preferably about 200 ng, faor relief
oF" uP nabSertthalan o B Sulen eadip BisAccn Bk b6 RaeineH aR FesRTing GHirg T A

r ecept orrolitig@itdhe AR RPSRER biveR RPRR t1on for parenteral adm nistration
contains fromabout 0.01 %to about 100% by wei ght of the acti ve agents

of the present invention, based upon 100%wi ght of total pharnaceuti cal
conposition. Cenerally, transder !r dosage forns contain fromabout 0,01 %
to about 100% by weight of — ersus 100% total wei ght of

t he dosage fdﬁﬁmemFWE@bﬁﬂrﬁdﬂy (BEITROS i BePBvedl r@@dﬁiﬂe&dﬁ&% JraLm may be
0

admnistered in a single daily dose, or the total daily sage nay be

adni ni stiEFedesapten apfagenisypsasnis wwapigdiactivhy oldbe sl nélibaatliop conical

sequent i ] NigSkr.at i Of -anot ound . for the .tfreatnment of the

di sorderlﬁéngay Eegélzésticﬁlgt)@e%&legﬁ&gx’gh%1%?S?%ECHFA%%%E%WE)Eri"‘ﬂ@‘i’ vention may
be adm meateamedulandexfuiniinad dfohe Wivid uFBAG RRE EHUSOR%IEA BingUhd cﬁﬂ%%ﬂﬁg gic

ant agoniL&t, 5-13T1A recept oy antagonjst, or COX inhibitors or ) rel easi ng
der i vat |4 &2 RIGESAEBpventiof, inclyding witheus Jimifatiop shepurizs insemtjnenseand eymsisons.
Exanpl e IHREEA DO RSy indd i i - A receptor
ant agoniqgﬁm%%rﬁ i nhiegi' Pgélgﬁe{]r% ?\%%?J?;igl Sn é%?%gltq%\%/] dnc?hrgguecgfl are set
forth abowery sempizute (redricedbladderBmmgrombaciad) diffidulle ai emplinding Blabbe,
conmpounds are i ﬁ'&!’%‘fﬁ‘g‘r atefdosage fggm.ll_ati ons,. .the compounds can be

adm ni st'&2F®8 HIF gt ugpe & cxpelledfugdae migivrion dasosymance sundromes

st agger ggklbdd§ifess MROnIMEALR ufzen d}ﬁﬁmﬁﬂmaﬂmmpénum% EBAAREAR s »G@ﬁ’age

adm nistered in the norning and the anti nuscarinic corrpouhﬁ' may be

adni ni stixedfarmsof mcenlingnag Engresisircisrsiertbainvabiniay prsigeadmpioaatsighmy be
adm ni S%?HE‘?%E:EI $p5peCi fic intervals too. The order of admnis[ration wll
depend upon arrety of factors including age, weight, sex and nedi cal

condi tion of Thbeoppbinadstof tidiavarion mhiyalesk @il BBy reinchhst FhsQr ders to
be treated, the roHIe of adm nistration, the renal and hepatic function of
t he pat PEFPUS p¥3em Aisgrdsgslueie ssrpfopergic dysfnstien.ent , and the responsi veness

of the patient, l@]&ﬁ%&aﬁ@ﬂ@s rejﬂ?ééent typical syntheses of the compounds of formula

1 as described generally above. These cxamples are illustrative only and are nol intendcd
lo limit the invenlion in any way. The reagenis and siarting malcrials are readily available

to one of ordinary skill in the art.

Example 1 1-[4-Cyclohexyl-3-(2-fluorophenyl)-4-methoxybutyl]4-[2-(2,2.2-
trifluorocthoxy)-phenyl]-piperazine
1-Cyclohexyl-2-(2-(luorophenyljethanone (Compound 1a)

To a mixture of 36 ml of 2-fluorobenzylzine chloride (0.5 M sol. in THF) and
(.008 g of dichlorobis(lriphenylphosphine)-palladium (Il) stirred at 0°C was added
dropwise via a syringe 2.14 ml of cyclchexanecarbonyl chloride. Aflerwards, the reaction
mixture was stirred at 7.0 for 4 b, quenched with an aqueous saturated solution of
ammonium chloride (25 ml), extracted with 20 ml of EtOAc, which was dried (NazS0y)
and evaporaled io dryness in vacno alTording 3.52 g of (he tillc compound as a crude,
which could be used in the following step without further purification,

'H-NMR (CDCI;, 8): 1.10-2.05 (m, 10H), 2.47 (it,1H), 3.77 (s, 2H), 6.97-7.32 (m. 4H)
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Determ nation of the order of adm nistration nmay be fine- tunqﬁ qnﬁ:%ﬂmp
fine-tuning is routine in the light of the guidelines given herein.
Uses- Met hods or Treatment Wthout W shing to be bound by theory, it is
believed that adm nistration ~f 5- HT1A receptor antagonists prevents
unwanted activity of the sacral reflex and/or cortical nechanisns that
control mcturition. Thus, iL is contenplated that a w de range of

neur omuscul ar dysfunclions of the lower urinary tract can be treated using
the conpounds of the present invention, including without lintation
dysuria, g ; § 'ﬁHHfH" ncl udes
urinary Tréquency, rg S (reduced
bl adder stor a@eul@lapaof 502 g af IELfIIl]EIl]IIIlH)laIIm lmm gf mgldnbemblhaﬂd@m refling €_

suboptimal _volu rine is.expelled durin uri Lion. Inconti nence

syndr onergmveﬁggggé'%ﬂflrg‘elgﬁnq Wc‘dﬁ@"? 'Qﬁé%m'lﬁﬁ"ﬁé’?f’éif ?‘%@Eﬁ‘ﬁ"ﬂﬁ endeE @hd enuresis
i ncont i RGBSRl dS wadThdRd amm&ngfat kéﬂ%ﬂ%ds'&%ﬂ&&cdﬁﬂ#ﬁ[?%f et ers to
the involuntary passage of urine at night or during sleep e’ conmpounds

of the m%mm%ymap@decb@ &i‘é”éffmnﬂ 4 mi m"el-bnmnﬂnldebjfdmhﬂhplaioetaher vous
system 0, 0.S I.C d unction e foIIo xanples
represeﬂ'%fst{/dg?%é?ﬁaﬁt aelsrgli ct 6‘[]%5’“6?0‘%[?)4 g qugn @M bed

gener al Iaguamﬁvmuﬁhdselu&&ﬂﬁphﬁmcﬂ{m t:lhlbﬂé}c}; rdthy Sex@Rkivd AR 7 &1 .5pt i nt ended
to limt_the invention in an The reagents and starting materials are

r oadi | y THPAY 3BICE wasgirisHdNarSp aichavapoked 1 drymestin o pimgiptrada

ct hoxy) - bR Erat P G L ARE, tz)%@%ﬁ YRS PRt T tinone
(Corrpourmﬂilgajihfqnua:mﬂe(pmduc& of 36 of t-fluorobenzyl zinc chloride (0.5 M
Sl TR ot T B S0 g o o
L TEPGRR0TREAR ) A aqueous satar at ed sol ution of - amyonium -

chloride (25 m), extracted with 20 nl of EtOAc, which was dried (i1a2SD4)
and evapo atld tp ‘ i 3 52 g of the title conpound
as a cr clohgx ; A aeelaliupper FLE Bft her

PUFi fi Calidseoicoiddrhd VR ,g] d’slce) 110205(m IO—I), 2.47 (tt, | H), 3.77
(s, 2H), 6. 7' DEC 2006 - 34
4. C}fclohax}rl-:‘- ( -ﬂunrﬂphen}r]) -4-hydroxybulyraldehyde diethyl acetal lower TLC RI

diaslercoisomer

To a solulion of 0.84 p of the compound 1b in 25 ml of MeOH stirred aL 0°C was added
0.095 g of NaBH; and the mixture was stirred at r.t. for 5 h. The solvent was evaporated
and the reaction crude was laken up with H>O (15 ml) and extracled with EtOAce {2 x
15ml}.The erganic layer was separated, washed with brine (2 x 15ml), dried (Na,80;) and
evaporated (0 dryness in vacuo to give a crude which was purified by flash
chromatography (petroleum ether-EiQAc gradient from 92:8 to 85:15) afforded
compound 1¢ (upper R[) (0.56 g, 63 %) and the corresponding compound with lower Rf
(4.3%}. TLC eluent petroleum ether-EtOAce 9:1.

Ie: "H-NMR (CDC;, &): 0.90-1.35 (m, 12H), 1.50-1 .95 (m, 53H and OH}, 2.00-2.10 {m,
2H), 3.25-3.75 (m, 6H}, 4.25 (t, LH), £.95-7.30 (m, 3H}, 7.40-7.55 (m, 1H)

4-Cyclohexyl-3-(2-fluorepheny-4-methoxybutyraldehyde dielhv] acetal { Compound 14}

To a solution ¢ 0.514 g of compound 1¢ i 2 ml of anhydrous DMF stirred at r.t.
was added 0.091 g of 60% NaH. The reaction mixture was slirred al r.t. for 1 h, then
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4 Cycl ohexyl - 4- oxo- 3- (2-fl uorophenyl ] - but yral dehyde di et hyl aﬁe}t@l
(Compound ib) A solution of 5.02 g of conpound la in 136 m Eﬁuéﬂﬂé was
heated at reflux recoveri ng 35 nm s_toluene by distillation to renove
water- Afterwards, 3,18 g of potassiumtert-butoxi de was added and
stirring at reflux was continued for 30 mn-; the reaction mxture was
cooled to 80C and 4.27 ml of 2-bronpace tal dehydc di ethyl acetal was
added- After 18 h at rellux, the reaction m xture was cooled to r. L,
quenched- 4%l akmethyliedids “@ﬁlﬂdﬁfdtﬂé‘d ey regullisy mmluammtumdcﬁﬁrbrfpu% h(30 ),

extract Wk Dye3 WS onated to
dryness%?fril vacuhga%ﬁcﬁé"a cru %gan Wa"gg%ﬂ&&f u“gxblflﬂ‘ ﬁ‘%‘ﬁ?@r‘?ﬂt ogr aphy
(pet r ol aifBiGAbewhich @A WOZhHl, ﬂnéﬁj O@‘gﬂﬂﬁmﬂgwaﬁarﬁﬁdgn @fynkdi€n F}hkflﬁm title

r oduct VR 13, h 1.0 1711 2.20- 2

8 30- 3. 7‘@1_%4:\"3 Q&%DC thb%llglﬁﬂqmﬁt(lﬁﬁ &QF{)“ b1cia)cggId(hﬁusg¢.|)n (he Ihlluw':l?lg,

4- Cycl ok &Mﬂengmgﬁ%h) 4- hydroxybutyral dehyde di ethyl ace tar upwcr
TLC Rf Iastercol so Corrpound | c)

4- Cycl oHEbyMIBHTRET| apﬂdmhbm{m mmyuﬁoxwm,rﬂngenyaa{mngmml3&5@1, al | ower
TLC Rf Sﬁ. %&rcm Soner sol ution t.g of the compound 1 in 25
m of Ml (5 ét)at- E%TM@ éH&}é’aﬂ5~6rléésl- éHayf aBd {lalnam HeAt¥ )55[':““6 was
stirred jg B r.t. for 5 h. The solvent was evaporated and the reaction crude
was Laken up with HO (15 m) and extracted with EtOQAc (2 x 15ml). The
organic layer was separated, washed with brine (2 x ISm), dried (Na2SO4)

and evapaqr g J was punted by
fl ash —ﬁ@é’ij ----- 6t 92: 8 to 85:15)

af f or ded conmmﬁtd:ddfo(m%%nﬁéémﬁ &@m 3@3111[’/31?3%:@93%*}@&9{35&& E'ﬂ' “9

corrpound wi th | oner C el uent petrol eum et her-Et
| c:' H Nvpd Fooafs Hi:l wargmrn.adisrz hnat nRHnd therbfilieDFith § mbAfA By, Ote

0. 5 bR iaydinidscndta@d it b koo L3Rl aied Pgastirai’ 50 ég‘hyﬁ?

di et hyl eﬂ@ﬁﬁﬁbd({@l@‘ﬂéﬁdﬂdﬁcﬂb I Off@rdSOdriidld @0 6H )0uded4n ﬂlchexpﬂégpﬂ'ﬂﬂéiull cin?2
m of anhydrous DMF stirred at r.t. was added 0.091 g of 60% NaH. The

react i oAUHISKPUABCHROE. stirred at rt. for | h, then Q 7 DEC 20CE -35 0.142

m f t j t t
For 2 n IRABER 39003 RAE R, [ el 18, ShS st 2Pt 050150 " )
extr act éah, WHY,13.35, R.32(2snBH), 3.70-3 .90 (m, [H), 6.90-7.25 (m, 3H), 7.40-7.55 {m. 1H),

9.65 (s, 1H)

I-[4-Cyclohexy]-3-(2-fluoro-phenyl)-4-methox ybulyl1-4-[2-(2.2 2-trifluoroethox v)-
phenyl]-piperazine

A mixture of 0.212 g of the compound le, 0.237 p of 1-[2-(2.2,2-Iriflucroethoxy)-

phenyl)-piperazineHCI, 0.24 ¢ of sodium Iriacetoxyborohydnde, 0.11 ml of AcOH and
6ml of CH;Cl; was slirred al r.t. [or T h, kept overnight resting, alkalinised with 20% aq.
Na;CO,, The organic layer was separated, washed with brine (2 x 30ml), dried {(Na;S0,)
and evaporaled to dryness in vacuo the give a-crudc (0.46 g), which was purified by flash
chromatography (pelroleum cther — EIOAc 7:3) affording Lhe tiile compound (0.25 g;
62%).

'H-NMR (CPCI3, : 0.95-1.30 (m, 611, 1.55-2.50 (m, SH), 2.45-270 (m, 4H), 3.00-3.20
{m, 5H), 3.20-3.38 {m, 4H), 435 (q, 2H), 6.B5-7.20 {m, 71}, 7.40-7.55 (m, IH)

Example 2 1-(4-Fluore-2-methoxyphenyl)-4-[4-0x¢-3{2-trifluoromethoxyphenyl)-
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of E[ OAc, which was washed, dried (Na2SOa) and evaporated to dryness in
vacuo affording 0.50 g of the title conpound as a crude, while [ 1200B0e
used in the follow ng step w thout fugther purification. 'H NWR (CDC, 3,
8): 0.90-1.40 (m 12H), [50-1-90 (m 511), 1.92-2.20 (m 2H), 3-05 (t,
1H), 3.20 (s, 3H), 3-20-3.70 (m 5H), 4.05-4 -18 (m 114), 6.90-7.20 (m
3H), 7-40-735 (m 111)
4- Cycl ohexyl =3-(2-11 uorophenyl ) - 4- met hoxvbut vr al dehyde (Conpound le) A m x
ture of W@"’b‘ge&f‘zwﬁe compound 1d, 3.5 nil of 50%aq- tri |luoroacetic
acid ann{zlmhu@fnn@m&wi@@ﬂmﬂe fdmpodnbiog] r- t.. and [hen diluted
wth 8 of CH2ClI 2. The organic Tayer was separated, washed wth brine (2
x 15ni | )4 sefties of NA 234y (Zamidlromnagbeal-danzablelirymdssl ofiEIGEL U6 mboBdd6rd a
crude ( inqthe next ste i.thout _further i ficatijon.
- NNR%‘@%%F@‘?“‘%%&F@.I%E?E Rdﬂ“?!ﬁ%ﬂ%ﬁ)‘?%@@ a‘-‘ﬁﬂb’é&t‘% %%ﬁe“ﬁﬁf@%—‘b. 95 (m
214), 3. W& Bluldl wiln LU extre18b with BOESE2x8Hl), 3adiRu3Bth (100 (2tdmn6. 90- 7. 25

- 4-C clohex -3 2-fluoro-hen

B

m 3H), 7,40-7-55 (m 1H), 9-65 (s, 11-1) |

g - 4- %t'ﬁ&?:%ﬂl@&éﬁﬂzﬁd@za@wm gﬂfﬂ@%éﬁf'%réxl‘ib @hy i orange plawhieh A ni xt ure
of 0-21 - A o= Lrifl]luorpet hoxy) -
phenyl ] Z‘Bi&pﬁgirnz%? ﬁgﬁﬁgﬂ)%ﬁm&%ﬁ&gﬁ%h%@ﬁ gac% béy orr%thﬂfdﬁth%?u% nlyl) of
AcOH andraclinds witldGH2GD2: afesnirot 3-(2-etllmtoinethoxyphényl)-PropkRpie SMvafaM ght

resting, cﬁl kgﬂ' nised with 20% aq. Na2CA . The organic | ayer was separat ed,
washed WA ne (2 x 30ml), dried (Na2SO4) and evaporated to dryness in

vacua t her_gi u (=@. 7 2Whi MUUT by fl ash

chr omat ogﬁ%(ﬁ?‘!ﬁgﬁ %Ieg&%(gﬁ@% ?3\0’&%&@("??9)&‘% Hbr Ing the title conpound
(0.25 g; 62/n) 'HNWR (CDC: 13, b)_ 0-95-1.30 (in, 611), 1.55-2.50 (m
911), 2A5-270 (m, 414)., 3-00-3.20 (m .514). 3-20-3.38 (m_4H), 435 (q,
2H), 6- !ﬂ?é@rﬁ(?'ﬁ Log f% Lheabgye %w%ﬁb-m B oEFs{f(akp3.0 g of T, 6 il of

1- (4- Fl ygjcongds hekdac Yaamnd)stifed for0%2 8 13 alRs Hér{.j%m% NPYRAEAYdel O 7 DEC
2046 -3 ent%%ﬁ){lger axine 1-(2-Trifluoronel Hoxyphehyl)-p topan-2-one
( Corrpour?eﬁlgaj 0 li, bpatite for § hgAder doolinp tthe frixtoreomet dxitmzipd witnzai dehyde,
o ¥ . ) ,
e <€) LR e S Pl Qo le B LY o e
compound (g 1.28) as an orange oil.

"H-NMR (CDCl;, 8): 2.22 (s, 3H), 3.77 (s, 2H), 7.15-7.40 (m, 4H)

4-Onxo-3-(2-trifluoromeihoxyphenyl)-pentanal dicthyl aceial {Compound 2b)
To a suspension of 1.87 g of 60% NaH o1l dispersion in 10 ml of anhydrous DMF was

added dropwise during 6 min under a nitropen stream, a solution of compound 2a in 13
ml of DMF and the reaclion mixture was stirred at r.t. for 3 h. AfRer overnight resting,
was added 0.447 g of 2-bromoacetaldchyde diethyl acetal { 97 %) in 5 ml of DMF: the
mixture was stirred at r.L for 30°, then al 80°C for 3 h. AfQerwards, the mixiure was
diluted with H;0 (250 ml), acidified with HCI 2N, extracled with Et,0 (3x50 ml), washed
willi HyO {40 ml), dried (Na;S804) and cvaporated in vacuo, affording a erude (brownish
¢1l), which was purified by flash chromalography (PE - EIQAc 100:2) to yield 1.44 g of
compound 2b as a yellowish oil.

'H-NMR (CDCI;, 8 1.08-1.32 {m, 6H), 1.75-1.95 (m, 1H), 2.08 {5, 3H), 2.35-2.60 (m,
[H), 3.20-3.80 (m, 4H), 4.20-4.40 {(2H), 7.15-7.35 (4H)

4-Oxo0-3-(2-iriflupromethoxyhenyl)-penianal {Compound 2¢)

B L L I i F U da e L gme=mee T
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was diluted with 1120, extracted with EtOAc (2x30 m), washed M[j %%ﬁ@
(2x30 M), brine, dried (Na2SO4) ed evaporated in vacua to affor

of an orange oil, which was purifiedhy flash chronat ography (PE- Et OAC
100:5). Evaporation of the collected fractions yielded 1.60 g
oft-nitro-3-(2-|rif|uororrel hoxyphenyl ) - pr op- 2- ene as a pale vyellow oil
"H NVR (CDC13, 6): 235(s 3H), 730 755 (m 4l - 8.10 (s, 1H) A nixture

of 1.6 he abov of Fe 6 m of
7l 20 mifhﬁééﬁeecaﬂw SARSHGE rol g @Jﬂ@ﬁdgfﬁ‘%lﬂscrihqif CulpRinghe st ng
at r.L, uwag a@ﬂ@ﬁﬂim@m&ﬁ:ﬂﬁl Co® u@ﬂ%ﬂ'iﬂlcad HERoThPurkdoNd. K fibr thﬁfuklﬁf WPl i ng,
the m xture was extracted wt Et OAc (3x40 m which was dried (Na2SO4)
ed evapé‘Pd’F‘é‘GdPW- heditls cospgind wakeblaingd £99% wedi witgout, fB'Sblt':ras an orange
0|I ' Pwﬁ q.he]pgx 22 (s, 314), 3.77 (s, 2H), 7.15-7.40 (m 4H)

0-3 ? uororretﬁ yphenyl ) - pent anal di et hyl acetal (Corrpound 2b) To
a SUSDehHLNMMCﬂf &@gzqu (SOW)NabR edd, 180 sne0 &ddd1H) " 4i0(aal 1197, 7anbydpous DVF
was added dropwi se during 6 mn under a nitrogen stream a solution of
conmpoundm A0, ¥. A5(s, Bl) of DMF and the reaction mix lure was stirred at r.t.
for 3 1t. After overnight resting, was added 0.447 g of 2- bronvacet al dehyde
di ethyl acetal ( 97 %9 in 5 mM of DW, the mx Lure was stirred at rl_
for 30" 1-(aHdnoet2-BRHGplens])M-[400keBWar ESInoldee it pheiyB-péasyl]-di | uted wi th
1120 (250 nil), acidified with HO 2N, extracted wth Et20 (3x50 ),
washed BREEELPHO (40 m), dried (Na2SO4) and evaporated in vacua, affording

d PE -
21 one- 100e5eRbRBou ks oBinES RS e bRt desdifugy RN RIRLABLARTY (1T
(2 C?I?SOZ Bspmple. D?iilluﬂ@ﬁsmﬁmgﬂd}ééudlermgfn?ﬁuﬁm: ﬂd?eagﬁl(fztﬂlj)l]ﬁtﬂmdaﬂ:ﬁgﬂ 31),23 "
4lo<a-3?‘? Eg‘g}lﬁ'@‘rﬂtﬁ}i‘i‘%%gﬂ’é' %‘m J{?é&rﬁ BJBQW}T'EH‘BDEC 2006 -37
The tit bﬁjee@mopnﬂfmmwtfﬁme&omkdg% ?QPEhQELGAQ@eﬂ%éd&ﬁﬁEﬁched for

Compound | e but wusing asS a st rting nmaterial Conpourid 2b 1 ns |ead of
Conpoungompounsk 68%e)t @8- usual work- up procedure, the title conmpound was

"R (R (G ASh ek LA B, 205353y 0 R il B8 4
111), 74803235910, 443,1.82 &, TH),6S15-4.6 (m, 111), 6.50-6.68 (m, 2H), 6.78-6.90 (m,
TH), 7,20-7.35 (m, 4H)}

Example 3 1-(4-Fluoro-2-methoxyphenyl)-4- [4-hydroxy-3-(2-
triluoromethoxyphenyl)-pentyl]-piperazine

The iitle compound was synthesised using the method described for compound ¢ bul
starling from the Compound of Example 2 insiead of Compound1b. After the usual
work-up procedure, lhe tile compeund was isolaled {93_1%) and characterized by LC as a
mixture ol diasiereomers {RS;SR— RS, RS 78.8 :20.5). LC punly: 98.6%

'"H-NMR (CDCls, &):0.95; 1.07 (2d, 3H), 1.80-2.10 {m, 2H), 2.35-2.50 (m, 2H), 2.60-
2,85 (m, 4H), 2.92-3.18 (m, 411), 3.18-3.35 (m, 1H), 3.B0 {5, IH}, 4.00-4.20 (m, 1H),
4.60-6.10 (b, 1H), 6.530-6.73 {m, 2H), 6.78-6.95 (m, 1H}, 7.15-7.35 {m, IH), 7.60-7.75
(m, IH)

Example 4 1-[5-{2,3-Dihydro-1,4-benzodioxinyl)]-4-[4-0x0-3-(2-
triflnoromethoxyphenyl)-pentyl}-piperazine

The tille compound was obtained following the procedure described for for (he
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1- (4- Fl uor o- 2- nel hoxyphenyl )-4-[4

Ox0- 3-(2-1rifluoroi nel hoxyphenyl)-oentvllr ninerazine The ti Pl?e Dggrrg)wﬁnd
was obtained follow ng the procedure ggscribed for the Conpound of Exanple
1, but using as a starting material Conpound 2c instead of conpound Ic and
1- (4-fuoro-2-nethoxyphenyl) - pi perazi ne instead of
1-(2,2,2-1rifluoroethoxyphenyl)- piperazine. Purification by flash

11 AR Eemeshd e Expmgls T bagusing b5 £graris gl Compponad 28 s o 31,
6. 50- 6. 60" (pr s g rod 18 gL B el 381 Boerhe iy gl T
1- (4- FI volpopetoghmhenpheimdryzide. PdilopdmbyyARh cBronidtadriptey (PEELDAc

he et 10 Bele suieRaRPRBRA 08 PIL bur “starting 1rom the Compound of
T e comom e O aRa Pl 20 (18, 2342 a0 MR B B IF R L

of di ast etiEpRAR03. | HE), INRE | $44t8) R B7), RA8H)65 (nf; 201 6.79-6.8me%1HHF YR (CDCI 3,

4 0.95; 713§Z (4%%,’ 3H), 1.80-2.10 (rn, 2H), 2.35-2.50 (m 2H), 2.60- 2,85
(m 411)7 8223 18 (m 41-1), 3.18-3.35 (m 111), 3.80 (% 31-1). 4.00-4.20
(m 1H), 4.60-6.10 (b, 11-1), 6.50-6.70 (m 2H), 6.78-6.95 (m 1H).
7.15-7.35 (m 3H), 7.60-7.75 (m 1H) Exanple 4

1- [ 5- ( 2, Bxampply §r bl3-(43 AHhydoi-bArrepzpdiodiny ] -Ax p-Bydeéxy13-(2- | uor orret hoxyph
enyl)-p -p.ipcrazine The title ,conpound was obtained foll owi ng the

pr ocedu(rate é,!é-%:.]r]? he qhgpfpa}enltﬁé—pgmfaﬂg& 2005 -38 Conpound of Exanple 1,

but usi theaitleoaipatid Was Satiekisad JSRFRRYARIERE dcgbﬁh@a%%mﬁﬂmaqlzéf@l' e and
1- (2, 3-di hydro-1, 4- benzodi oxi n-5-yl)-pi perazinc instead of 1-(2,2, 2-
lrifl uorsEﬂi%% BeHAmEInE epiEample pimstqadof Gogwpobyd FH. ddter dierusmaltwakaphy ( PE

By 1 eupPrab b e thiblnd fu ARG 93 tha hlereragd bl 8 0 O
4H), 2. SixBwd 6f dinglesébiiors 4RI BRI RO, N(S¥2.9HR,4)6LAPuH(1692(3W4 21-1), 6. 70-6. 82
ST v B enclB hobosy 197 8 TR0y o 25 T, 2D, 2.30-2.50 (m, 210, 2.60-

2.85 (m, 4H), 3.00-3.20 (m, 4H), 3.20-3.40 (m, 1H), 4.00-4.15 (m, TH), 4.15-4.40 (m,

4H), 4.60-6.20 (b, 1H), 6.45-6.65 (m, 2H), 6.65-6.85 (i, 1H), 7.15-7.30 (m, 3H), 7.60-

775 (m, 1H)

Example 6 1-[5-(2,3-Dihydro-1,4-henzodioxinyl)]-4- [4-hydrexy-3-(2-
triflluoromethoxyphenyl)-hexyl]-piperazine
2-Allyl-2-(2-trifluoromethoxyphenyacetoniirile {Compound 6a)

To 274 ml of a 2M solntion of LDA in THF cooled at -78°C was added dropwisc 2-(2-

triflucromeihoxyphenyl)acelonitrile in 20 ml of THF; the mixture was stirred at the same
temperature for 16 min.. Afterwards, was added a mixture of 0.474 ml of allyl bromide
and 0446 g of HMPTA and the reaction was stirred at —78°C for 2 b, ther it was brought
to r.t. by sponlaneous heating. Afler ovemigh resting, it was quenched wilh an aq.
saluraled solution of NH4Cl and exiracied with BtOAe. The combined extracts were doed
(Na»80,) and evaporated (o dryness. The crude was purified by flash chromalography
(PE - LtOAe 95:5) affording the litle producl as 2 pale yellow oil (1.015 2.

"H-NMR (CDCE, 8- 2.60 (1, 2H), 4.15-4.26 {m, 1H), 5.16-5.29 {m, 2F), 5.79-5.91 (m,
1H), 7.28-7.41 (m, 3H), 7.51-7.67 (m, tH).
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trif |uoronel hoxyphenyl)-pentyl J-p ipcra zine The title corrpourﬂd?\m 2006
synt hesi sed using the nethod described for Conpound |c but starting from
the conpound of Exanple 4 instead of ggnpound] b_ After the usual work- up
procedure, the title conpound was isolated (92.7% and characterized by LC
as a mxture ofdiaslereoners (RS, SR-RS, RS 72.9.19.4). LC Purity 92.3 %
"HHNMR (CDC! a): 0,95; 1.07 (2d, 3H), 1.80 2.15 (m 2H), 2.30-2.50 (m
214), 2.60- 2.85 (m 4H), 3.00-3.20 (m 4H), 3.20-3.40 (m 1H), 4.00-4.15
(m ]H), 4.15-4.40 (m 4H), 4.60-6,20 (b, 1H), 6.45-66.65 (m 214),

6. 65- @iwnhhhmeﬁm% pHen B43 )CUZ'I@ id gp)/° (M 114) Exanple 6
1-[5-(2, 3- ydr o- enzodrox ny oxy-3-(2- tri flue rone

t hoxyph %?Bqlumw D. 33@ of Gmpzind a 1n anhydmus loluene (50 ml) was added

2-Allyl 2-1r r onet h et0|tr|Ie( 6a) To 2.74 m
o S ardit Lo #9 BRAT EIIM 3T 50 Whane ol Wrom a2 (2-
trifl uormixairb ey plieayaDracrl ORi difkddewit o %@ NFICRf cﬁﬁéﬁtedt;tﬁgn MAH [Bx 48

stirred at the sane tenperature for 10 min, - After was added a

mi xt ur e 8 e sombiped gxtragts Yeretyashechwith Zheb, Oviedb(Np: 504 HWE EAaporated ke r eact i on
was stir en I t nas, brou by spont aneous
heat i ng. Ji’ﬁ%}rﬂ‘g\?élﬁ%g D@&E‘Plé}% oblgined ava é%‘ﬁ@d"%if‘#%‘?d Mlﬂ"?ﬁ"t ur at ed
sol uti omapfwmuﬂﬁiﬂﬁﬂduﬁﬂﬁauaﬁt ed with Et OAC- The conbi ned extracts wer e
dried (Na2804% and evaporated to dryness. The crude was purified by flash

chr omat ofrANR/CREE J): 266, 51)1'1}61?13&2@95(1@”% ﬁﬂﬂﬁelﬁ){mddﬂjtﬁ A2-52¢pal e

£716%5. 30 21 Pﬁﬁéf%@%ﬁ%ﬁ@ SEREAW: (m 3y, 7517 67 (m

IH _a 7 DEC 2006 -39 2-(2=I"rifluomel hox henyl -pent-4-enai (Conpound
6b) To a oI ution of 0.88 g of Co ound 6a i n anhydrous toluene (50 m) was
JLHE I i IIAJI e ORRog (gr, over 10 mn

The rea NITIC
ext ract %k%%ﬂh“E‘i“o‘?%ﬁeﬁ%@éﬁ“ﬁf St bbb o a1
H20, dr ile8(mhlasOmeragiglicehia fO rm o€ thltiene vikisysriass ai rRiva orBh. Bowpauds] Bh was
obt ai ned _as am&al e ye]low oil and used in the next step w thout further
pur 11 capan TRl peeparatdy n vacas. ditusd it Expgre and o NprEDT phe 11

jloi) 4. b%S lﬁ}}ﬂf'ﬂas separaied, #Rd odnNa,80) anPeviportdRio meldhy vabud &ml 37 (in,
S ,
crude was pun[ilv.;?l by flash chromatography (PE - E{QAc 95:5) affording the tille product

a5 2 pale yellow oll {0.85 g),
"H-NMR (CDCl;, &): 2.39-2.51 (m, 1H), 2.52-2.79 {m, |H), 3.46-3.57 (m, 1H) ,3.80-3.92

(m, 4H), 4.88-4.95 (m, 2H), 4.96-5.12 (m, 1H), 5.72-5.81 (m, 1H), 7.21-7.33 (m, 3H),
7.33-7-45 (m, 1H).

3-[1.3-Dioxolan-2-y1]-3-(2-1d flueromethoxyphenyl) |proponaldehyde {Compound 6d)

To a biphasic mixture of 0.31 g of Compound 6¢, 10 ml of Et;Q and 10 ml of H.r
vigorously slirred was added 0,196 ml of 0504 followed by addition of 3.6 g of NalQ), in
aliquots over a period of 20 min_ Afier 6 h, the organic layer was separated, the aqueous

layer was exlracted with EtzO. Llhe combined organic layers were dried (Na,S0,) and
cvaporaled to dryness in vacuo. The crude was purified by flash chromalography { PE -
LiOAc B) fo allord 0.311 g of the tille product.

'"H-NMR (CDCl;, 8): 2.52-2.69 (m, LH}, 2.88-3.03 (m, |H), 3.81-3.93 (m, 4H), 3.94-4.15
{m, TH), 5.03-5.08 (m, 1H), 7.22-7.38 (m, 3H), 7.39-7-55 (m, 1H), 9.76 (bs, 1F).
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2-[1-[3-Butenyl -1-(2-1rilluoronet hoxvohenyl)]]-1, 3-di oxol ane ( Conpound 6c)
A solution of 0.72 g of Conpound 6b, 0.052 g of p-tol uenesul anDE:Cagg[fﬁi
nonohydrate, 0.328 ml ofcthylen glycgh. in 30 m of toluene was stirred at
re fl ux for 8h. Afterwards, the solvent was renoved by evaporation in
vacua, diluted with Et OAc and aq. Nal-1C03; the organic |ayer was
separated, dried on Na2SO4 and evaporated to dryness in vacua. The crude
was pur|f| :5) affording the title
product F Erg: 6): 2.39-2.51 (m
1H), -3.92 (m 4H), 4.88-4.95
(m 21-7.33 (m 3H),

7. 33 7- Jﬂje(mﬂe -:_ﬂmpn)md%ohtamﬂd l'l::lluwmg the procedure described for the cr.]mpuu;nd of

3-[1, 3 oxol an- | 1 I 0 0, onal Compound
o) - To TR & PRt i R GO bR S SPGB 20
m  of I (Mﬁnhymorwawdﬁixrﬂ-ﬁ% -piperading ebtQa b9 6oz, p&ﬁ%ﬂ@dyb -by

addi tion of 3. 6&% aliquots over a period of mn_ After 6 It.

t he or gdHPYFAfiEg:. n\ﬁa@ﬂ@etpaﬂ@hé&romﬁ@graahbéﬂ’@s E(Of\yel- llmslde&theddfced with
Et 20 thy G, 0rgani c | ayers were dried (Na2SO4) and evaporated to
dryness ?}n%\%gﬁﬂgbe‘ ﬁﬁe@igrude was puri fled by flash chromat ography ( YE -

Et OAc 8)! I—LDII‘»@IHIQD@I’;O a;?llaﬂgz of ?ﬁhm} atdzez iy QH,LEH} z 4&@\1&{% Gﬁg&@ 920) 0?
2.52-2. 69 4
3?33 mMHBﬂﬂ)IJr 3?9 B@, 4ﬂ)5$£'4fﬁ 034, lH?I, 76 ( bs

H), 5. oe(nssrlds 3(41113éhym 17H}2§ 371
11-1 005 -40 2
3 h a5t UG SR I R R0 ) s )y THE o

trilluoromet hoxyphenyl)-pr opyI | - pi perazi ne (Oorrpound 6e) The title conpound
was obtai ned f ol I oW ng thg proce:Iure escrl bed for t he corrpound of
Exarrplel 2 3aldih Benzgdig -1 1-3402tmfleozomethg ) 'y
Conpoun%,ll[,&agﬁg[@nmét%mg-ﬁﬂ hydro 1, 4- bcnzodl oxi n- 5- yI) pi peraZI ne instead of
1-(2 ri 11 uoroet hoxyphenyl)- piperazine. Purification by flash

chr omat ofymaptye ¢PE 12 g&(f@mnmyl o) B0Qeg of heclbetchdphaiapad nebopbddride, | OT

> 5.5, G OYHHO, T 7 ORGS0 Aleriy, B sy e (1

41-1), FeRbv&l B ﬁ\(ﬁ'ﬁhmﬂ'ﬁﬂ in vzﬁu&%@r&?ﬂ&rﬂm%ﬂﬁﬂ WA SaddgI NadiBlhe
7.21-7.39 (in, 7.41-7-58 (m 111
organic ]a}'er was separaled dried on Na;SO;4 and cvaporated to dryness in vacuo. The

crude, obtained as a pale yellow oil, was used in the next step without further purification.
'H-NMR (CDCl3, &): 1.79-1.99 (m, 1H), 2.25-2.49 (m, 3H}, 2.50-2.71 (m, 4H), 2.91-1.12
{m 4H), 4.07-4.15 (m, 1H}, 4.16-4.39 {m, 4H), 6.48-6.61 (m, 2H), 6.73-6.86 (m, 1H),
7.20-7.38 (m, IH}, 2.81 (bs, 1H).

4 A-Dhethoxy-2-(2-tmilvoromethoxyphenyl }-butyronitrile {Compound 6

The tille compound was synihesised following the procedure reported for Compound 6a
out using 2-bromoacelaldehyde dielhyl acelal inslead of ally] bremide. Afier sponlaneous

healing to r.t. duning 2 hours, the reaction misture was refluxed (or additional 2 h. ARer

the usua! work-up procedure, the crude was purified by flash chromatography (PE -
EtOAc 95:5) affording the title product {47.7%%) as a pale yellow oil.

"H-NMR (CDCE;, 8): 1.12-1.35 (m, 6H), 2.07-2.27 (m, 2H), 3.50-3.71 (m, 410, 4.22-4.38
{m 1H), 4.65-4.71 (m, 1H}, 7.19-7.48 {m, 3H), 7.49-7.63 (m, 1H).
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3-Di hy _dro-1I, 4-bcnzodi oxi n-5-yl)-4-f3-fornyl -3-(2- tnfluorﬂrﬂelﬂngyMBenyl) p
ropyl | - pi perazine (Corrpound 61) A miyture of 0.12 g of Conpound 6e, 0.005
g of 4-toluenesul phonic acid nonohydrate, I nm of 1-120 and 7 m of

di oxane was stirred at reflux for 24 h. Afterwards, the solvent was

renoved by evaporation in vacua, the residue was diluted with Et OAc and ag.

aryness 1 QleBeesond ¥ Hiihed SRRt e oosThen sgihendur CpmPOMKLI R i 0

t he next 9-1.99
‘o 112 )usﬁ%@g Sa\ﬁiéérglgélﬁlﬁ]fe‘rﬁrsal b@ﬁg&&ﬂﬂ‘ ff; Iﬁé’\Ehd)E‘f Cﬂm'p'hlgmg ]t_:l( %&e e.lgﬂal I}ﬁnﬂz

4.07-4. wr:(rmcdmﬂ)thcanmbstame@gﬂe wmnwlxd weam&eﬁvﬁmn(mﬁurmﬂ)purﬁcmﬂﬁnaﬁc(m 1H),
72073%@@ 9.81 (bs, 1H)_

4, 4- Di et hidxy2- (2 tiifl uomet hoxyphenyl)-butyronitrile (Conpound 6g) The
title C ORPNMId (W] blgsi sedn,al) aws0gy F epay t

Conmpound 6a bElt usjlﬁjg 2- bronggcet]al dehydge@]gllrem?ﬁ%mggé?almﬁ? r@e‘gg of ally]
br oni de (mABHR7. Sl db0 4medU3, 9. %kdsi H.to r.t. during 2 hours, the reaction

m sture was refluxed for additional 2 h. After the usual work-up
procedure, the crude was purified by flash chromatography (PE - EtOAc 95:5)
af f or di ng[3tHewbiI{BuhResEELE | ARG | . D) :
112135(m61)27 7 . ) "38 (m
1H), m_(@@mum;;d_ﬁﬁw?w(m 3H), 749763(m 11-1).

4- Oxo0- 2 RN, d 6h) 0.7 C 1005
-41 Thqullf%tt'?tll'e: cfg%#p%:ﬁ&%@ms oE’?gﬁM fr?lvgp ‘#J'Ehf!' ng%cﬁg}et%e‘gﬁ%g?%ﬂ‘ﬁ? 8“1{]%%'{'& ed for
Conpou nCFxIam@]tlebut usiigng aasarting inarekihQompsaid 6l inSleapeilutshrand N6 haRfl of
Compound_l d. After the usual work- up procedure the so obtained title

conpounél\?vé% Mjsleesd Wﬁ%&%ﬂﬂé‘ﬁ’ﬁﬂp%ﬂ?ﬁ“f i“é'&#ﬁl ehl{H2ereifluptoethoxyphsnyl)+ NVR
CDC13, 4 I

7207, Ryece Sapincdiony. fih chrbniiRigesty (- EOhe iy Wefecihe bl 11

- [ 3: Cyamompedi2L {93i%6]. Gbk. onel | i oxyphcnyl ) - pronyl 1- 4- (2, 3-di hydr obenzo- 1,4

- di oxi n15- - pi ' d Th I d b d
Fol | owi nE-NME (SrEEal L3 alDr Sl Bonbhunar art (mdh L2846t usi ng
as a St ghldrngs ABL G, |THIBAYI O, 35! £98L60Hs ’Iﬁ’llﬁjuﬁgq 5.8 @DeH);

(2, 3-di hydro- 1, 4- benzodi 0xi n- 5-yl - pi pcrazi ne ns

1-(2, 2, Z5t2|=7 63 (ror G&: hoxyphenyl ) - piperazine. Purification by flash
chrorratography (PE - EtQAc 1:1) yielded the title

1-(2,3-Thhydro-1.4-benzodioxin-5-yl)-4-[3-formyl-3-{2-trifluoromethox yphenyl-propyl]-

piperazine (Compound 6f)
To a solution of 0.414 g of Compound 61 in anhydrous CH3Clz {50 mi} was added
dropwise al —78°C 1.2 ml of | M DIBAL-H in toluene, The reaction was allowed to warm

up lo and stirred overnighl; allerwards, it was diluled with waier, extmeted with CH,ClL,
(2 x 30 ml); the combined exlracts were washed wilth 110, dried (Na;80Q,) and
evaporated to dryness in vacuo, Purificaiion by flash chromatography (CHyCl-MeOH
95:5) vielded the litle compound {0.23 g; 55.3%). Qil

1-[5-(1.4-benzodioxiny!)]-4- [4-hydroxy-2-(2-rifluoromeihox yphenyl)-hexyl |-piperazine
Into a solution of 0.1 g of Compound 6[n 10 mi of THF cooled al 0-5°C was dropped a

1M solution of ethylmagnesium bromide in THF (0.888 ml). The reaclion mixture was
allowed to warm up to r.L and stirred at the sane temperature for 3 h. Aflerwards, it was

quenched with an aq. salurated solution of NIHCl, alkalinmised and extracled with EIQAG.
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conpound (93 %9. GI. I HNW (CDC13, d)! 1.99-2,14 (m I11), 2.49-2.71 (m
3H), 3,01-3.19 (m 4H), 4.2011,38 (m411), 4.40-0.55 (m | W,W%ﬁ@—%
(m 3H), 6.72-6.88 (m 11), 7.24-7.4146m 3H), 7.52-7.68 (m IH. 142,3
-Di hdro-1 4-benzodioxin-5- 1 -4- 3-form1-3 2-trifluorone[box hen 1 ro I-
pi perazi ne (Conpound 6f) To a solution of 0.414 g of Conmpound 6i in
anhydrous CH2C12 (50 m ) was added dropwise at -78C 1.2 m of | M D BAL-H

a1 | erwar H6¢ cormbipaE S Gied® irih (Ve Sulfoimis wpReer by orode yag 50 o)
th Mok : MER NGO DR NG, ted
toed(r:;)negs iﬁaﬂﬁ?@ﬁ%ﬁ i on byz\a:cl ash chﬂﬂg{ﬁgﬁ%ﬁap y ﬂéﬁg{g@ﬁ% r?[e
92: g)enyioa%reﬁlwaﬁwule{%é%bund (0.23 g; 55.3%. Ol. 115-[1

, 4- z I -4

- by oxySIREER 5 B OR 6y by LA PE G RS5 0. IPhU%1.891 ut f on
of 0.1 gmefiESorwmund (&f 26R zlﬁ-ﬁhsglfn, Hi m?.g? éﬁtdlﬁ{ ‘{i@ll_?ﬁ@@g,gc eda IM

solution of ethylm gnesiumbromde in THE 88 ifon mxture
was al |‘bded-tldowditih -6 I r(ng, 2IBNW656i8%6r(ed 13D, 2. he7S&mm, HHyper ature for 3
h. After@ﬁ%ﬂzf,_ Hﬁwas guenched with an aq_ saturated sol ution of NIL-IQCL,
al kal i ni'se rTﬂe‘xtracted wth EITOAC. - ----------- mmao ot Q 7 DEC 2w
-42 The conbi ned extracts were dried (Na2SO4) and evaporated to dryness-
The crude was urified by flash chromatography (Cl-12C12- MCH NH 97: 3)
af f or di ri%xﬁlﬁﬂletfﬂ'r[@@ﬁ firo-3l-benzefioginydl| dsllyholroxx-8424 % . ' H NMR ( CDC3,

6): O.86 , . 1.36-1.65 (in, 1H), 1.66-1.89
(¥n 1H) qlﬁb‘%-%ﬂ's'gﬁh“?ﬂ’h"éhi)'ﬁ?‘%ﬁ%&ﬂ@ép@h&1) . 2.96- gl 27 ( ;? 4H), 3.61-3. 80
(m  1H), TheAtith pradti lvag oblaitibd )by the dfinSpidtedui dddddad Br AR-BndBufdbr 111)

7.15-7. _[M14)' =491 6 Exanple 7. _
1 12 (> ool 10bt usite Campernciang vy p Bagassinpabronydealpoin THFMbsea&of hoxyp

heny 1) - Ty =01 i ! ] i by the
cane pf oo broRdA THE, The I s rRABE R0 Bk Ao abBBES  "Conpound
6f and VCHChegMeOHMNHD #5:5) dffordingvhiz il pzoduci axst eelthvoflaswtdiyia2negnesi um

VeoH e FONMIF GBFG B Agrerhds B g Ebudosend In b el EBNEh B2 st-0sbas 6 0p

(m 41T), 2.89-3.25 {m, 6H), 4.20-4.43 (m, 4H), 4.65-5.31 {m, IH), 5.61-5.70 (m, 1H),
6.49-6.62 (m, 2H), 6.70-6.89 (m, LH), 7.15-7.42 (m, 4H).
[M-+F)*=479.5

Example 8 1-[5-(2,3-Dihydre-1,4-benzodioxinyl}]-4-[4-hydroxy-3-methyl-3-(2-
triflluoromeihoxyphenyl)-hexyl|-piperazine

The title product was oblamed by the same procedure described lor the compound of
Example 6 bul using Compound 61 and isopropylmagnesium chloride(2 M in THF)
instead of elhylmagnesium bromide in THF. The crude was purified by flash
chromatograply (CH>Cly — MeOH/NIT; 97:3) affording the title product as a yellow
glassy oil (30.9 %).

'H-NMR (CDCT;, 8): 0.78-0.98 (m, 6H) 1.15-1.45 (m, ZH}, 1.71-1.91 (m, 2H}, 1,92-2.19
(m, 1H), 2.25-2.51 (m 2H), 2.52-2 95 {m, 4H), 3.01-3.29 (m, 5H}, 3.51-3.72 (m. 1H),
4.19-4.40 (m, 4H}, 6.47-6.63 (m, 2H), 6.67-6.87 (m, 1H), 7.15-7.41 (i, 4H).
[M-+H]=495.6

Example ¥ 1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-f4-methoxy-3-(2-

LR T
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MR (CDC13, d): 1.76-1.98 (m 114) 1.99-2.28 (m 111), 2.29- [2}'5[.}E[§rg[]ﬂﬁ
2 ) 2.52-2.89 (m4l-1), 2.89-3.25 (m 6H), 4.20-4.43 (m 4H), 4.65-5.31
(m 3H), 5.61-5-70 (in, 1H), 6.49-664_.(m 21-1), 6.70-6.89 (m IH,
7 15-7.42 (m 4H). [Mil-1] =479.5 Exanple S
1-[5-(2, 3- O hydro- 1, 4- benzodi oxi nyl )] 4-[ 4- hydr oxy-5-net hyl - 3-(2- tri flu v
romel hoxyphenyl) - hexyl] -pip erazine The title product was obtai ned by The
same praocedure described for the cqonmpound of Exanple 6 but using Conpound
6f and |§'§BP’6Wﬁﬁ H‘T@M’GF‘FH'&’(‘E&WEW THF) instead of ethyl magnesium
brom ded'ﬂDTéﬂEax?@(?[rHﬁﬁ)r&ﬁah rAlidRiAc (€5 agh aphy (CH2C12-
I\/bO—L]Nf-I:; 977 3) affording the Tl p glassy oil (30.9
%. H- Nikk Rile EREpundDvas @ﬁﬁa&e@ﬁﬂﬁwﬁm llﬁmyo&dmﬁa-dbsﬂﬂzaﬂrﬁ)r RbdppodndAE- 1. 91 (m

,. 2.52- 95 4H), 3.01-3. 29
(m '5H) %ﬁaﬁmﬁ% H%}%b“ﬁ%f% fﬂfbéam 6“ & ipgte ﬂ? Gompa @?%@% c@%,
6, 67-6. _ i
€78 Vacnkity glatinklp iy Sk REM 193 SR o

trlfuormtﬁﬁﬂﬁypﬁ@ﬁyb)l{ﬂﬂé’ﬂen |] -pip eraxin e 4, 4-Di et hoxy-2-(2-tri

or opar o TIPS el bt Ha e, %B %ﬁl&%@% i Tt ve

met hod) (RUGHS Uaystd 1g (! PE); GORRe Y NemS B, TSt nd2 mgmsm ). The crude
was pUI‘II?LI edjs flast(1 cﬁﬂrnonatogragrﬁy (] ZCI2 MEOH 98:71) anordl ng the tide

pr oduct asayellowglassy oil (41.9 %. H-NNR(CDCI3 6) - 111134(m
6I-I) sl . 12 I I

6, 6- b qhhﬁﬂy Jnofaut:trwas‘mmambﬁmmme@yd&dﬁ@&knm&ﬁnﬂhc @mnﬂf ob) The
title product was obtained by the sa %gocedure descri bed for the conmpound

of ExaWPrBPE Gt usivEvirvlmagiesighewmide dMin §HF) | imasad of Hithyli nst ead of

%QVLM FREAE L BT Ppir hod dor I b Rl Mgl T P AV, ]S, 31

' H NVR @ﬁ:iﬁﬂﬁ:;;mﬁl):lgraj:h@ﬂl-‘]i Eﬂm.m 66_’L¥1Ie)d 63. I%—Z 09 (m 1H); 2.01-2-39 (m
1)} 2,51 (Bs, ( MR 6 M 211); 5 01-5.22
(m’ 2H) MR@wj,(%IWEEﬁqﬁ 1 183205 (e 1HY: 2013.39 (o, 1107 251(bs

1H); 3.28-3.75 (m; 5H); 4.18-4.36 (m, 2H); 5.01-5.22 (m, 2H); 5.67-5.87 (m, 1H); 7.14-
7.43 (m, 4H).

- 43

4-bethoxy-3-(2-Lrifluoromelhoxyphenyl

The litle compound was synlhesised as deseribed for Compound 1d using as a starting,
malerial Compound 9b insiead of Compound 1c.The crude was used in the nexl step
without further purification.

'H-NMR (CDCH;, 6): 1.01-1.42 (m, 6H); 1.86-2.04 (m, 1H); 2.24-2.43 {m, 1H); 3.24 (5,
3H); 3.30-3.79 (m, 6H); 4.13-4.28 (m, IH); 4.98-5.17 (m, 2H); 5.50-5.71 (m, 1H); 7.13-
7.29 (m, 3H), 7.31-7.48 (m, 1H).

4-Methoxy-3-(2-trifluoromethoxyphenyi)-but-3-enal (Compound 9d)

The: lille compound was cbtained following the procedure described for Compound 1e but
using as a slarting material Compound 9c nstead of compound 1d. After The usual work-
up procedure the so oblained tille compound was used wilhout Further purification in the
next slep.

'H-NMR (CDCE;, 8): 2.58-2.76 (m, 1H); 2.81-3.06 (m, 1H); 3.24 (5, IH); 3.59-3.72 (m,
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7.43 (m 4H). 4 Methoxy-3-(2-trifluoramel hoxyphenyl)-hut - 3-enalf @J&%
acetal (Conpound 9c) The title conpound was synthesi sed as descrl ltr
Conpound | d using as a starting matg{i al Conpound 9b instead of Conpound
| ¢_The crude was used in the next step wthout further purification.
"HHNWMR (CDCI 3, b): 1.01-1.42 (m 6H); 1.86-2.04 (m 1H); 224-2A3 (m |Fl);
3.24 (s, 3H); 330379(m 6H); 4.13-4.28 (m IH) 4.98-5,17 (m 2H);
5.50-5.71 (m m 3H) . 7.31- Met hox - 3-
>t 11 DS AONLRE BrTD: S 5 GhaltDl ks SRV a3 @ cipBahe was

obt ai nedggg){[{]om g the procedure described for Conpound |le but wusing as a
starting material Conpound 9c instead of conmpound 1d_ After the usual work-

up procedure the so obtained ti de conmpound was used wi t hout further

3.73-3. %xé%ﬂl]-b{&ﬁ%ﬂm% 5.17 (m 2H) 5'43 5. 67 (m 1H) 7 13-7.41 (m 4H) ;
9.61- 9 m 1- 5- 2 3-Dih dro-1 4-benzadioxin 1 -4- 4-netltox -3-
2-trif | uldredntist dvoxpoineh whs p&qamwéﬁemglﬂlﬂmﬁqbed deicnibed foe g @tmpcmrcbnfund was
prepare he net hod de ¥ t he ou 1 but

P ha CotEtAle ! GHCH T SSponfa 8l et oty TR L h L

benzodi Genfodioxih)s ﬁ?-ﬁﬁfe@a&lﬂ&@nﬂl&ﬁhﬁqd{ﬁ Z-mﬂuurnelh-:}xyphen 1)-piperazine. The
1-(2, 2, 2-trifluoroel hoxyphenyl I perazi ne. i a?tpr fl ash

chr ormt gteld phys flwsh chromeaiegsariBPE) - avgtong §:4 oxas ' 3F-I-5F<§V(CTJCI 3, S: 1.74-1.93

e s 3#@%%@?%“3@51%16%32 ”%H%Jﬂgaﬂizié‘l 3P (’ﬁ? ?ﬂf&ﬁezé@fe’lﬁ m 2H):

gH;W !73 gg:,@m) 11$-)3,31€(m4?151§> H84- Gras.:ﬁti)m}& Yiq@sféﬁn any; 4l98-5 392231 (m
; - : e

3-Di hydrﬁa‘lﬁiﬁlﬂ@hi |{b‘k ﬁ)ﬁﬁﬂp% (@Ihﬁﬁ%éwyllﬂl pheny:B) {mephly|%12-pABer azi ne
4- Oxo- 3- HP P?jl hept anal di ethyl acelal (Conpound ]CGa) The title conpound was
pr epar ecg owi ng the nethod described for Conmpound 2b but using

i - phenyl - 2- pent anonc i nstead of Conpound 2a. The crude was purified by

fl ash
Example 10 1-[5-{2,3-Dihydro-1,4-benzodioxinyl)]-4-[(4-methoxy-3-phenyl)-heptyl]-
piperazine

4-Oxo-3-phenylhepianal diethy] acelal {Cornpound 102

The title compound was prepared following the method deseribed for Compound 26 bul
using l-phenyl-2-pentanonc instead of Compound 2a. The crude was purified by fash
chromatography (ElCAc-FE 95:5). Yichi: 59.2 %.

TH-NMR (CDCl;, 8): 0,78-0.88 (m, 3H), 1,10-1,31 (m, 8H), 1.42-1.72 (1, 2H), 2.38-2.50
{m, 3H), 3.31-3.50 (m, 4}, 4.18-4.35 (m, 1H}, 7.05-7.42 {m, 5H).

4-Hydroxy-3-phenylheplanal diethyl acelal (Compound 10h)
The litle compound was oblained following the procedure described for Compound 1e but

using as a slarting material Compound 10a imslead of Compound 1b. After the usual

work-up procedure, the crude was purified by flash chromatography (EtOAc-PE 2:8).
Yield: 73.3 %

"H-NMR (CDCls, 8): 0.70-0.82 (m, 3H), 0.90-1.48 (m, 12H), 2.10-2.57 (m, 2H), 3.32-
3.94 {m, 4H), 4.08-4.30 (m, 1H), 5.18-5.35 (m, |H), 7.05-7.42 (m, 5H).

4-Meihoxy-3-phenylheptanal dicthyl acetal (Compound 10c)

The title compound was gbtamed [ollowing the procedure described for Compound 1d,
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chromat ography (ElI]Ac-PE 95;5) Yield: 59.2 % 'H NWR (CDCIS,(?'
0,78-0.88 (m 3M), 1.10-1.31 (m 8H), 1.42-1.72 (m 2H, 2.38.3 /5BEC 206
3H), 3.31-3.90 (m 4H), 4.18-4.35 (myslFFl), 7.05-7.42 (m 5H).

4- Hydr oxv- 3- phenyl hen[ anal di et hyl acelal (Conpound 10b) The title conpound
was obtai ned follow ng the procedure described for Conpound 1 e but wusing
as a starring material Conpound I0Oa ins |ead of Conpound Ib_ After the
usual work-up procedure Qe crude s.purified by f]ash chromatography

( Et QAc- Pitl Bsing as a sfarling mageyi ﬁﬁt @ﬂme?untblwahehﬂepwctm

0. 90- 1-4&&9&%%%&%9%&%&&%& nﬂc% id¢- 3.94 (m 4H), 4.08-4.30 (m 1
H, 5.18-5.35 7-05-7-42 Hg -Nblhoxy 3- nhenvl hent ana

di et hyl "HeeMH (qmmp&,umnmxom 3'[-[")el ﬁil-tllzm [ﬁgﬁﬁﬂl}ﬂﬂﬂms 5abt, aHpeXBS-ol | owi ng
t he procedure descrlbed for 2095 a5 but using as a

st arti ng-Heimb A, wﬁ‘w?@b" l?féﬂé&(@ ém@o%&ﬁﬂdm- éH)The title product
was used in the next step without further purifies [ion. "H NWR (CDCl13, &
0.70-0.82 (m 314), 1.02-1.48 (m 12H), 202-2.15 (m 1H), 2.95- 3.01 (m
11-1), 3I:-Mathdx@G-ghenylheplang (Compodfl (Qd) | H), 7.05-7.42 (in, 5H).

ol A Bt TGS St R R0

starti ngypgd (SRR PRk @Eniﬂ%%ﬁd?i’@l: =6 HRMbubd Ge. IR drbugpr 0duct

was used 1 n the next step wi t hout further puri fication. NVR (CDCI3 d}:
0. 70- 1 561 (ed Fikthe neX8epvigBu( frthgHpuri@ation.3. 61 (m 51-1), 7 05-7.42 (m

H)

1-[[ 5-( zﬁé&%ﬁ]@‘&’ﬁﬁhﬂﬂgrﬂz%ﬁ%ﬂﬂﬁ PI 2R £ et s T By A §2A 881 y1 1 - pi p
erazinc ngﬁ} @ gqppound was prepared using the nmethod described for the
Conpouné Exanp1e 1 but using conpound 10d instead of Conpound |e and
1-(2, 3- dlhydro 1, 4- benzodi oxi n-5-yl)-pi perazine instead of

1-(2, 2, fal & . = . h af t er tlash

3 21 [ r_'l.lr
(Cbal 3, Tli-né),lﬂ@ caﬁliﬂurﬁﬂ-wﬁj%reﬁh&d uﬂtn@ Qrelmétﬁut( tﬂﬂbcﬁ&l‘l) ot llﬁ:@lﬁnﬁlﬁmﬂ BE 2H),

2.19-2.33 (m 2 mI—PZSO 91 (m_111), 2.99-3.12 (m
4H), 3. fsamplol buhusma)mmpguecsl%mw Gompounddg andy 1-@d-dibgdeslé 62 (m

6. Lgn.&)ﬁmxmiﬂ)—pl%érang:f’nsng of H)(E,Z,E—lnﬂut:-rt:-elhox}'phan}rl)-ptperaﬂnc. The
yield after flash chromatogreply (EtOAc-PE-MeOH/NH; 1:1:0.2 1o 3:2:0.2) was 39.5 %.
"HANMR (CDCH, 8): 0,.78-0.91 {m, 3H), 1.20-1.48 (m, 4H),1.90-2.07 (m, 2H), 2.19-2.33
{m, 2H), 2.50-2.68 (m, 4H), 2.80-2.91 (m, 1H), 2.99-3.12 (m, 4H}), 3.18-3.30 (m, 1H],
3.35 {s, 3H}, 4.20-4.38 (m, 4H), 6.48-6.62 (m, 2H), 6.78 (s, 11D, 7.25-7.33 (m, 5H).

" H NWVR

Examplc 11 1-[5-(2,3-Dihydro-1,4-benzodioxinyl)|-4-[(4-methoxy-3-phenyl)-pentyl]-
piperazine

4-Orxe-3-phenylpentanal diethyl acetal (Compound 11a)

The tille compound was prepared using the method described for Compound 2b bul using
1-phenylacetone (commercially available) instead of Compound 2a. The crude was used
n the next siep withoul farther purification. Yield: 93 %.

'H-NMR (CDCI3, &: 1.10-1.25 (m, 6H), 1.8§2-2.17 {m, 4H), 2.32-2.5C (m, 1II}, 3.30-3.70
(m, 411), 3.82 (t, 1ID), 4.23-4.33 (m, 1), 7.15-7.39 {m, 5H).

4-Hvdroxy-3-phenylpenlanal diethyl acctal {Compound 1 1hY

The litle compound was cbtained fellowing the procedure described for Compound 1c but



Exanpl e 11

1-[5-(2, 3-Di hydro-1, 4- benwdi oxi nyl )] -4-[(4- rret hoxy- 3- phenyl ) - eat[ﬁq 2006

pi perazi ne 4- Oxo- 3- phenyl pent anal diefjfpyl acetal (Conpound 1l1la) The ti Ile
conpound was prepared using the nethod described for Conpound 2b but using
i - phenyl acetone (commercially avail able) instead of Conmpound 2a. The crude
was used in the next step without further purification_ Yield- 93 % _

"H NVR (CDC13, 1.10- 1. 82:2.17 2- 0O (m 111),
3. 30- 3. HFMEH? SZ'F!LT&‘ E"@‘W??P&P‘E%{q[%ﬂ%a‘hﬂ%@ éﬁ“ﬂfﬁhif‘ﬂeﬁﬁi 51535'39 (m 5H).
4- Hydr oxyark-iy) ]t)rﬁﬂédup@rﬂﬁad?éﬁe Ghethdilin afalal sePRReMErter it God 1 1 €
conpound was obtained foll owing the procedure described'for Conpound | ¢
but ----Yield-60%.- .- ... - -- 0 7 DEC 2096 -46 using as a slanting

mat er i a d . r.th S rk-up
or ocedur £-RIRAEP e ] St an GRS BERES Cclrily Bhaaly G pich 682817
purlflc Qg 3.788l7: m6Q1 b3 si 4fﬂ2 1(?'1(3154125 ) Pnd, BEo-G 2.05-2,15
(m 3(?1{_881)2 17 (m ( f{ NNR J(S 8-} 716( {%%?ﬂ 3-82-4.02
(m 1I1) 415426(m 1H) 712741(m 5H) 4 I\/bhoxy3 phenyl pen
tanal di, ( 1 pound was obt ai ned

fol | owi ng—the prote es 51 d, but using as a starting
mat er | aITHéqmmcboihﬁdhr kﬂﬁfhﬁﬁd fﬂi ﬁﬁgm%c&ﬁu JREHAUREC my1d,fied by
fl ash chromat ogr aphy (ELOA\C - PE 095 4- thoxe-3 phenﬂcg\gﬁl?glr]lal ( Conpound
| 1 d) muﬁmaéseaﬁaﬁmﬁaatm@%mmuﬂddlbmt@dmﬁgﬂmn@u@ Herwddewmsri bed for
Conpoun r| al Conpound 11c instead of
corrpoungjupdﬁd?ﬁqﬁfﬁjﬁﬁglaﬁ%d%h?t@\{%%pggggé| h the next step without further
purification. 1 -f

5-(2,3-Dh dro I 4 benzodl axi nyI)] 4- 4- met hoxy- 3- phenyf) - pent yl | - pi per azi
ne The - EHEXE BRI gal(f ghnpokn Ing the nethod described for the
Conpoun f | e and
(2, 3 %@ﬁ?&?&“ﬁﬁd %‘3%?%%1‘%‘%?%’%“9?“*%‘2%% HRRE B GoRpRaNI R,

1- (2, 2, 2k psihf apa alerthlgxyqlmfﬂﬂo)nnnmdt bzingiead dihemppued dd.cFHeditlef praddut

chr omat ogr aphy . '5 - PE %1&1 :2:0.1 to 8:2:0.3 was 15. 5%

"H - NVR 1 ?““Tqéﬂ“(%h””é i PRRNSILGR. (1 oH), 2.18-2,31 (m 211),
2.50-2.68 (m

1-[5-{2 3-Dihydro-1.4-benzodivxiny])]-4-[{4-methoxy-3-phenyl-pentyv!]-piperazine

The ulle compound was prepared using Lhe method desenibed [or the Compound of
Yixample | but using compound 9d mslead of Compound ie and 1-(2,3-dihydro-1,4-
benzodioxin-5-yl)-piperazine instead of 1-(2,2,2-trifluorcethoxyphenyl)-piperazine. The
yield after [lash chromalography (EiOAc -PE - MeOH/NH; 8:2:0.1 lo 8:2:03 was 15,5%,
'H-ANMR (CDCT;, 6): 1.04 (d, 3H), 1.88-2.05 (m, 2H),2.18-2.31 (m, 2H), 2.50-2.68 (m,
4H), 2.73-2 85 (m, LH), 2.97-3,12 (m, 4H), 3.3C (5, 31, 3.42-3.50 {m, 1H}, 4.18-4.38 (m,
4H), 6.48-5.62 (m, 2H), 6.71-6.82 (t, | H), 7.15-7.33 (m, SH).

Example 12 1-[5-(2,3-I}hydro-1,4-benzodioxinyl)j-4-|(4-propoxy-3-phenyl)-heptyl]-
piperazine

4-Propoxy-3-phenylheplanal (Compound 12a}

The title commpound was oblained following the procedure described for Compound 14,
but using as a starting material Compound 10b insiead of compound ic. The crude was

punfled by Nash chromatography {(E1OAc 5-PE 95).

L LT T R i P e R .
i
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4H), 2.73-2.85 (m IH), 2.97-3, 12 (m 4H), 3.30 (s, 31-1), Qﬁﬁé@(ﬁ (
1H), 4.18-4.38 (m 4H), 6.48-6.62 (m 2H), 6.71-6.82 (t, 114) g 1 5

(m 5H _ Exanple 12 I-[5-(2, 3-Di hydrQat., 4- benzodi axi nyl)j-4-j (4-prop

oxy- 3- phenyl ) - heptyl]- piperazine 4-Propoxy-3-phenyl hepl anal (Conpound 12a}
The title conpound was obtained follow ng the procedure described for
Conpound Id but usi ng as a starting material Conpound | o instead of
conmpound, ] py 11 ash chromat ography (ELQAc 5-PE
95). 4 7 e e %n the tarsal (Conpound 12b) The
title comqm&qm " I Conmpound
ld, but using ggﬁaﬁ)ﬁg?ﬁ tB Fﬁbﬁcﬁg{ﬂgﬁng? ‘Hé}ﬁ%%% g@%@?ggggggu@g%ound I c.
The cr udwtwsisg aus sdring mttenaié’iamls:tuaqi 1% fostzad ofummj:mmdpw iThi: cantli oss 1-

15-(2,3 - I}% 4bezo oxin 1 4-methox -3 hen 1 -he L |- i razine
The tit I8 H‘n@ \{ﬁé’sw‘b é‘g rﬁ'é'i’t;ﬂ(ﬁmf)ﬂe met hod described for the Conpound
of Exanple 1 but usi ng conmpound 12b i nstead ol "' Conpound | e and

1-(2,3-dih dro.l 4 benzod|OX|n 5- yI) pi perazi ne instead of

1- (2,2, 2= dotnzagioyingl) héd BrnathoxTiepheny Bihd v Jt wiperfidins h

hr ormat H3 4 6: E TINH3 , 97- 3

5.5/ 0. ﬂ%ﬁﬁ*“&%wﬂg‘)’%%%ﬂg@ TR iorp %[lt‘g&“'(’ﬁ?“’%‘i X 99- 2. 08
(m  211)Exathplst Butdiking(dempdidhd 12b ﬁﬁtead ﬁBCé odd )o ardl 1752 H) ,
2.97-3.12 (m, 41), 3.28-3.43 (m 438m 11 648 6.62 (m

2H), 6. ﬁfn@w-é-}'l]-wpfmmﬂgmqﬂdﬁ lcd%.z %m uur@hwpbemé) plperazme The

1-[3-(2 BheR @pe@( ( -
benzodi 8%‘%3?)] plwgieurﬂgr}(aﬁ'?%ﬁ d@/‘ I_ﬁ'?ri@%y 6xoe§1 lﬁ)&%en%‘%{?mﬁ
(Corrpouﬁﬂf‘&l@asgS%Toasolutlon of 0,47 g of 2-tolunitrile in 4 m of TI-1P
was addq

G et hy R0t DA o2 HDpi 5o e o FRUDMBRP. Qan. 48, 52830 ¢ vis
cool ed i Y8G0 ZREThIgh .20 SRl 1150l DI i, WE SjgBpedsduring o

mn., then the reactron xture ifred a ure for
mon. foldidbas {y, A puiBse 62 () 2HY 6.70£6.8D(L7HT), §.16£7.33 (m, 5H).

N- et hyl - N- met boxycycl ohexanecarboxam de in 4 mM of THE After 1 h stirring
at -78C, the reaction m xture was quenched with a 10% aqg. sol. of NH4C,

\Tmhteh L tegl%ai.ﬁﬂaw 1YRAS(22CY 46 eh PN by 2 fah@ky 1L4- bxo G OB - 2 bith AryG g Xt T act ed

benzodioxinyl}]-piperazine
2-(2-Cyclohe
To a solulion ol 0.47 g of 2-toluniirile in 4 ml of THE was added 0.535 ml of 13-
dimethyl-3.4,5,6-telrahydro-2(1 H)-pyrimidinone(DMP1U} and the mixiure was cooled at
—78°C; 2.22 m] of a 2M sol. of LDA m THF was dropped during 5 min., then the reaclion

mixture was stirred at the same temperature for 15 min. followed by dropwise addition of
0.757 g of N-methyl-N-mcthoxycyclohexanecarboxamide in 4 ml of THF, Afier 1 h
stirring at —78°C, the reaction mixture was quenched with a 10% aq. sol. of NH4Cl, The
temperalure was allowed io raise at r.1. and the mixture was extracted with EtOAc
(2x20ml), washed with 30 ml of brine, dried on Na»80O, and evaporated to dryness in
vacuo. The crude was purified by flash chromalograophy (PE — EtQAc 85:15 1o 11} Lo
afford §0.34 g of the title compound.

'H-NMR (CDCH;, 8): 1.10-2.05 (m, 1011); 2.45-2.602 (m, 11T); 4,00 (m,2H); 7.20-7.43

(m, 2L}, 7.48-7.70 (m,2H});

3-(2-Cyanopheny)-4-cvelohexyl-4-oxobutyraldehyde diethyl acetale (Compound 1303
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(2x20m), washed with 30 ml of brine, dried on Na2SO4 and evaporated to
dryness in vacuo. The crude was purified by flash chnmat ograoﬂ)ﬁyDEﬂ?E[lﬂﬁ
EtOAc 85:15 to L :1) to afford 0-34 ggof the title conpound. 'HNMt (C
7C13, ): 1.10-2.05 (m10l1); 2.45-2.602 (mllIl); 4,00 (m2H); 7.20-7.43
(m21-1); 7.48-7.70 (m21i);

3-(2- Cyanophenyl ) 4- cycl ohcxyl - 4- oxobutyral dehyde di et hyl acetal ¢ (Conpound
13b) 07DE|(C5:20U6 ﬁ8 Thetltle co \Lfﬁs%gared usi ng .t he net hod
descri bebq e a8 Brgared Sineg o s e cibod B B ToHpOENg 2.
The crudg MthﬁédeCfl d 2RI AR Q& SR Wurlf-g! ELI Ac 97:3).
Yield: 36 e S rend 20 HENARAGS (m“ff%"””{*g“l 90- 2. 05 (m 2H),
2 32- 2. edu¢mp@epaphy (phege- mﬁéﬁf&%chMSBIVi H; 4.55 (t,IH); 7.30-7.45
(m211);: 1 d 4

875 O a RGNV AP haa LS s antipse- BEMOADEIH 1110
conpoundu\as): oA ALNE: 4.5 LIAwng 3hlvesPie npound 1 d,
but usi ﬁ(g as}a sff{artﬁﬁtg mtafer)l al Conﬂgg) Qgﬁi ﬁﬁ??{ ad CpiH ound I c. The

crude was wused in the next step WlthOUt further purlflcatlon tH NVR (CDC13
3 1.00- . ., 33- ; 2.70 (dd,I H);

3.45 (dEiEl g )-dgd idd3ck (i | H: 7.50-7. 60
(ml H Thz:ht?e&oﬁﬁlﬂmihd&)as Dhtﬂ]nﬁﬂ ﬁ)]luwmg thc pmcedure descnbed fnr Compound Ld,
1-[3-(2- Q/anophenyl) 4- cyci_ohexyl - 4- oxobut yl 1- 4-T5- (2. 3- di h%/jdro 1,'4- benzodi

oxi nyl ) bt BFlpﬁlﬂh#_ ﬁﬁéurm@almllfemmddab ingead o eqa'ap@mddSl e e mess hod

describ but using conpound 13c ins |ead of
Conpoun e angﬁﬁ%ﬁ%ﬁ’ﬂﬂﬁﬁu Féﬁm?%enzodl exi n-5-yl)-pipcrazine ins | ead
of 1-(2, 'H—EMR(@MM e)eurmxvmaﬂxbm.m @maal(ﬂﬁm@@sagﬁqﬂﬁmﬁ% #urified by
flash chromato raRmythE El OAc 4) to afford the title cohrpound (79.5%.

' H-NVR (ebdHy; .45 4.85ddd. Aﬁ)l?i {4, 1ED; 26097, K00, b1); F15L Y 60 Z0BIHR . 75

(m 4H) ?59@311%0 (m4H); 4.20-4.38 (m4H); 4-55 (t,IH); 6.48-6.65 (m2H);
6-70- 6. 85 H; 7.30-7.45 (m2H); 7.45-7.60 (m1H); 7.65-7.75 (m 1H)
Exampl e 14

(RS, SR) -1

-[ 5-(2,3-
di hydro vanoRhenynd cyglobexykA v ht dihydrenlinbanigdionin
using t hgparetihod descrl bed for corrpound Ic but

The title compound was prepared using the method described for the Compound of
Example 1 bul using compound 13c instead of Compound le and 1-(2,3-dihydro-1.4-
benzodioxin-5-yi)-piperazine inslead of 1-(2,2,2-rifluoroethoxyphenyl)-piperazine. The
crude was purified by flash chromatopraphy (PE :EiOAc 6:4) (o afford the title compound
(79.5%).

"HANMR (CDCE, 6): 1.10-2.10 (m, 1 TH); 2.20-2.50 (m, 4H}, 2.50-2.75 (m,4H); 2.92-3.20
(m,4H); 4.20-4.38 (m,4H); 4.55 (1,1H); 6.48-6.65 (m,2H); 6.70-6.85 (m, | H); 7.30-7.45
{m,2H}; 7.45-7.60 (m,1H); 7.65-7.75 (m,1 H}

Example 14 (RS,SR)-1-[3-(2-Cyanophenyl)-d-cyclohexyl-4-hydroxybutyl]-4-[5-(2,3-
dihydro-1,4-benzodioxinyl}]-piperazine

The title compound was synthesised using Lhe method described for compound ¢ but
starting from the Compound of Example 14 instead ol Compound1b. Afier the usual
work-up procedure, the crudc was purified by flash chromatography (PE — EtQAc -
NHi/McOH 65:35:3) alfording the title compound (70.5%6).

'"H-NMR (CDCl; 8): 0.80-1.40 (m,7H); 1.45-1.80 (m,5H);1.85-2.05 (m, 1 H); 2.20-2.50
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starting fromthe Conmpound of Exanple 14 instead ol Conpound 1 :ﬂa After the
usual work-up procedure, the crude was purified by flash chro ?

(PE - EtOAc - NH3I McOLl-i 65:35:3) affgyding the title conpound (70 5%
"HNMR (CDCI 3, b): 0.80-1.40 (m7H); 1.45-1.80 (mSH);1.85-2.05 (m 11-1);
2.20-2.50 - ------ --- --- - --- 07 DEC 2066 -49 (m2H); 2,50-2,80
(m4H) 2 95-3.20 (m4ll); 3.30-3.50 (mIH; 350-3.65 (m111); 4.20- 4.40

(i b 30 b0 iy by 2 83 8 G ot 03 S et e b B it 2. ano
hen 1 - 4r £ Gh@lih. %4@5@{)*{1:9[1@]‘ Gbitl ﬁgatﬁﬁg -27035.841 (;_rﬁ%@' 928 ?nf\mn{T i)

| , 4- benzodi oXi nyl JH ni per azi ne r at Rt
conpouncﬁ'mgﬁslﬁmaalrﬁea%f&ﬂﬂ (rh,éHCl?Orrpound of Exanple 14 resolving by chiral
col um chr omat ogr aphy usi ng Chi m pak AD (0.46x25 em), eluting with

u- hexanc-EtOH 95:5 (flow =1 m/.mn; detector W 254 nn). Exanple [4b

(SR)-i - [&aﬁ%l&'@anwnm:-evﬁwdheﬂﬂ ylc Hur & s 233-

di hydro-T,4 4-benzodi oxi ny g - pi pera2| ne enan | orrer at F 4 mn) This
conmpoundX XS M OmEr § Hie 93 oI Vi ng by chiral

I k AD 6Xx2 I th
com. U AGLRSN P8 DL B s B

1-13-(2 c@immﬂhamwnpraﬁhﬁmemgwpaﬂ mmwﬂmﬁ EMitihg WAhGr-Fexanc-EIOH

met hoxyphena/ﬂ) p| p era zine The title conpound was prepared using the
met hod” destiflomed | melfming detegiap binéddo#m)- Exanpl e | but usi ng conpound 13c

st ead gy SRR £ A0CadaLh PR 2 EIONAISL LRS! ne, Nt ead

of 1-(2,2,Z2-Tnfruoroe Moxy ) - pi pe crude was purified by
flash c rﬂilwdm-mgﬂmuhvdlgﬂﬁvlmhmmzﬁmﬁnmnnaéf x:trRi =t IMESM ahéniconpou nd (82% .

"I-1-N .0 2.15-2.75 (m 8H); 2. 75-3.15
(m 414) : gé ¥ Bmﬂl%%f%@%l%m%"é f Exomplend egolvige gy chisal (m 1H)
7.30-7. %&maﬂmaﬁ phy uéid C(lﬁpaﬂp@c AD f{ptlf?ﬂg%nf}”bﬂlhﬂ ﬁﬁﬁ%e&aﬂt@FtDH

1-[ 3- (2- Cyanophenyl J4-cycl o% U%/ 4-hydr oxybut yI'l %l | uor o- 2-

met hoxy Paenioy: pil palfmin; deteqheUM 234 enonpound was synt hesi sed using the
nmet hod descri bed for Conpound 1 c but

Example 15 1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-oxobutyl]-4-{4-Muoro-2-
methoxyphenyl}-piperazine

The litle compound was prepared using the method deseribed for the Compound of
Example | bul using compound |3e¢ instead of Compound 1c and 1-{4-fluoro-2-
melhoxyphenyl)-piperazine instead of 1-{2,2 2-lrifluoroethoxyphenyl)-piperazine. The
crude was punfied by fash chromatography (PE :EIOAc 6:4) to allord the title compound
(82 %). '

"H-NMR (CDCly) §:1.00-2.10 (m, 11H); 2.15-2.75 (m,8H); 2.75-3.15 (m,413); 3.9¢
(s,3HY; 4.55 (t,1H); 6.50-6.70 {m,2H}; 6.80-6.95 {m,1H); 7.30-7.42 (m,2H); 7.45-7.60
{m,1H);7.60-7.72 (m,1 )

Example 16 1-[3-(2-Cyanophenyl)-4-cyclohexyl-d-hydroxybutyl[-d-(4-fluoro-2-
methoxyphenyl)-piperazine

The tilile compound was synihesised using the method described lor Compound 1c but
slarting from the Componnd of Example 14 insiead of Compoundlb. After the nsual
work-up procedure, the crude was purified by flash chromatography (PE — EtQAc -
NH3;MeOH 65:315:3) affording the title compound {51.3 %).

"H-NMR, (CDCl5, 6): 0.90-1,20 (m,6H); 1.40-1.85 (m,5H);1.90-2.10 {m 2H}), 2.20-2.45
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starting fromthe Conmpound of Exanple 14 ins |ead of Conpoundl rr@ 0@%@ @éhe
usual work-up procedure, the crude was purified by flash chro Z gﬂ

(PE - EtOAc - NH3I MeCH 65:35:3) afforsj.ng the title conpound (51.3 %.
"HH-NMR (CDCI 3, d): 0.90-1.20 (m6H); 1.40-1.85 (mSH);1.90-2.10 (m2H);
2.20-2.45 0 7 DEC 2085 -50 (m?2 H); 250285(m4H); 230-3.15 (m4H);
3.32-3.50 (m1H) 3.50-3.65 (m 11-1); 3.95 (s. 31-1); 4.60-5.20 (bs,IH);

o gg,ﬁj 5'?% ?%ﬁgﬁgnezzgé,g‘lw)m 4ﬁ) 35380 L 50885 (i 89, S B L)
1-(4-cy E@H?Wéiﬁ-ﬂ?ﬂ%é"ﬂ’fy “6%‘593"9@ tﬁ)}’b)m‘ls 5525@4 EHF"?dZB‘JYSE F’mﬁigréb?%”ao

d|0X|nyI)] p ipera l'ine 4,4 hoxy- 2- phen yronitnle npound 17 a)
The ti t I7eo&EmPHuA PS5BS l'slyﬂlH,I’neS| sed foll ow ng the procedure reported for
Compound 6h but using 2-bronpacet al dehyde di net hyl acetal instead of allyl
brom de and phenylacctonitrile instead

012-i nf IRAQAIIEY P OXENBRIM RGRY-DMhbty- -plﬁhmﬁuﬁpﬂgsqmmiﬁ drldefking Inr. I.
during 2 hours, the reaction m xture was refluxed for a d|||onal 2 h_ After
t he usudlﬂﬂwhkxlu}'ejl)bpwemme the crude was purified by flash chromatography
(PE—Et%c . 5721% asapale yell ow oil.
H NVR C: d, 611); 3.76-4.01 (m 114);

4. 41- A5 henitle Eﬂ?fﬂ)flﬂm?d \3’98@114&51(515& foEld)ﬂ-'ln the procedure reported for Compound 6h

4. 4- Di net hoxy- 2- phenyl hut yr al deh\t/hy (Corrpound 17b) The title conpound was
obt ai nedut BRGHHbRYE b deqial 1@%@*@@“@0‘?\“9@@@1@ (al ternative

nmet hod) aF3 408 q@; g;mﬂ #%ﬂ% conpound
6i At t}ﬁ'}é&tsua@émr -up proce urebt e cﬂg e vvtaféggjblﬁ?% ie E%'E/lsflash

chr omat dngiiia:gghy I. t(dﬁrﬁ@l%ourdiﬂ@%ea(ﬂﬁnﬁni)mtr@ wak tdhgled e aﬂﬂ‘ﬂ:hﬁal@]mmtﬂ‘tdd( 73.2

MR | 83 2.02 1 39-2.58 2 611
/()66 3. % ﬁ?@ca%y uaeﬁ%e ﬂﬁq’]ﬁﬁwmf@%ﬁ%b b%mé%rw @i‘é‘@'&?(m )
IH) . 4905GHeREX T%lﬁe‘lrlf&)fﬁéd%l/ﬁ él?d»@ﬁhyde di met hyl -ocel ot

(Corrpound 17¢) e titl'e conpoun was ob al ned foll ow ng the procedure

descri béd MR ¢eCh oRpRiad. ?dif{m EXBnpie (& aH)t 3.06140Y (@s 1d)s4.di His(onmt er i al

Corrpoun(h_)l:]1|:§)3¢J %St ead 58!? conpound 6f and cycl ohexyl magnesi um chl ori de (2M

sol Sy SbPet hyl magnesi um chl ori de. The crude was purified by

flash chromatography (Cl12C12 - Acclonc 9: |I) affording the title product.
55 Yo).

( ) 4 4-Thmethoxy-2-phenylbuiymaldehyde(Compound 17b

The tile compound was cblained following the procedure described for Compound 6f
(allernative method) but using as a starting material Compound 17a Instead of compound
6i. Aller the usual work-up procedure the crude was purified by [lash chromatography
(CH»Cl; — EtO:Ac 95:5 ) to allord the title compound (73.2 %).

'H-NMR (CDCl3, 8% 1.83-2.02 (m, 1H); 2.39-2.58 {m, 15D; 3.32 (d, 6H); 3.66-3.81 (m,
1H); 4.23-4.38 (m, 1H); 7.07-7.48 {m, 5H); 9.61-9.70 {m, 1H).

4-Cyclohexyl-4-bydroxy-3-phenylbutyraldehvde dimethyl acelal (Compound 1 7¢)

The title compound was obiained (ollowing the procedure described for the compound of
Example 6 bul using as a starting malerial Compound 17b insiead of compound 61 and
eyclohexylmagnesium chloride (ZM sol. in THF) insicad of ethylmagnesium chleride.
The crude was purified by flash chromaiography (CILCL - Acelone 9:1} alferding the
lille product. (55 %a).

'H-NMR (CDCH;, 8): 0.97-2.09 (m, 12H); 2.27-2.45 (m, 1H); 2.88-3.03 (m, 1H); 3.31 (d,
6H); 3.41-3.53 (m, 1H); 4.11-4.22 {m, 1H); 7-21-7.43 (m, SH).



"HHNMR (CDCI 3, 6): 0.97-2.09 (m 12H); 2.27-2.45 (m 1 H); 28?;8;@?
IH); 3.31 (d, 611); 3.41-3.53 (m IH); 4.1 1-4.22 (m 1H); 1 SEEHIE'\
SH). - ----------- ---- DEC 2005 -51-3ithe OH signal was not del ectabl e.
4CCycl ahexyl - 4- met hoxy- 3- phenyl butyrai dehyde di net hyl acetai (Conpound

| 7d) The 11 Il e conpound was synt hesi sed as descri bed for Conpound 1d
using as a starting material Conpound 17c instead of Conpound Ic. After
E20 extr.actign e Ly purified by flash chromat ography (PE - Et OAc
8: 2) A B ‘%"ﬁg“"ﬁ’{‘?gﬁbﬂ\ﬁ%@l& (71.4 %. 'F-1-NWR (CDCI3, d): O.98-137
(m 6H) |.49-1.98 Sm 6H); 217233(m 111); 2.82-3.02 (m 2H); 321

'337(5 3I1)394408m _;717739(m5H)

conmpoundriag;0 des ed for oundl e,
butrrp usi ng a? ea&éﬁjlgﬂﬁg %&si&%ﬂ%&cﬁ%@ﬁ%ﬁﬂ%%n} E{"E Z‘g WEE‘E) § 1 d. The
title prosiogal Lcwqﬁ)uuﬂ&dc indicatl@f E@iﬂpuﬁﬁ:tpc \mﬂda@zm efxu{uilitﬁr ﬂiélﬂ-llcfch@.ﬂ:t l on,

"H NWVR ( - 0.93-1.86 %5 |]—5|) ; (m
IH); 3. 3011 '§d bfélfsflshm@a dPEm t@f}cﬁ)z) aﬁam@nyt@gukemm@q; (?-134%@;9 61 (m

1H) . | 1 t I e di oxin
- pi pera2| ne ﬁﬁéﬁ Pfte}laéop% mé%?@rﬁ%ﬁaﬁ‘%‘déﬂugl ngp% E%g Iﬁhé@ g@?l bed
for the (Gpapounel @k, ﬁﬁ)ganﬂg; A RWBLYU$.0Bgme PHRAUITI7 3F emi Hgj.ead of Conpound |
e and 1-(2, 3-di hydro-1, 4- benzodi oxi n-5-yl)-pi perazi ne instead of

1-(2, 2, 2- [r|fI uor oet hoxyphenyl) pi pera2| ne. The crude was purified by
flashc 3 .._g \ ;i eh 7 . 0 +-he tide conpound (77.4
% . ' H NVR ( CDC 0 9 6H); 2.07-2.29 (m
3H); 2 mzllmmrr(pmmmm wbmmzﬂmlm&ﬂg (Imprddd)lmeme%tﬁ:dﬁr thm}&hhﬂleS 3 (s,

( m "51. |]f;1 ﬁ%g?{’g?éq I.lgg m-ll,en:ﬁ Cg:lmpﬂuné Ta ml_Qead 6] -:(:506m]:|6{:-u?1£r;11 ldml"he ll:;?le prZ:dl]iczl 734
|- (4- Oyclahgedinde ﬂﬁt@féﬁ)ﬂmﬂjﬁ’l’ﬂﬁm&)ﬂﬁﬂﬁt}aﬁﬂn (4-fluoro-2- me th

oxyphenyl) pi perazine The tide conpound was prepared using the nethod
descri beH-WsiR {ERCGoApoSddl. 25 (mﬂaa:lipﬂ &1-2.Bum, BFDNd 0 canmaumd Mie3 B hét, ead of

Compoundh©3 319 sb &t 1H) 2187 G, 5t1); 9.53-9.61 (m, 15D,

1-(4-Cyclohexyl-4-methoxy-3-phenylbuiyl)-4-[ 542 3-dihydro-1 . 4-benzodiouiny]]-

ipecrazing

The tille compound was prepared using the method described far the Compound of
Example 1 bul using compound 17e instead of Compound le and 1-(2,3-dihydro-1,4-
benzodioxin-3-yl)-piperazine instcad of 1-(2,2,2-irifluorcethoxyphenyl}piperazine, The
crude was purified by fash chromalography (PE :Me;CO 75:25) to afford the title
compound (77.4 %).

'H-NMR (CDCls, 8): 0.97-1.31 {(m, 6H); 1,48-1.99 (m, 6H); 2.07-2.2B {m, 3H); 2.42-2.67
{m, 4H); 2.71-2.90 {m, 1H); 2.92-3.26 (m, 5H); 3.3 (s, 3H); 4.17-4.38 (m, 4H}; 6.45-6.64
{m, 2H); 6.66-6.84 (m, 1H); 7.12-7.34 {m, 5H)},

Example 18 1-(4-Cyclohexyl-4-methoxy-3-phenylbutyl)-4-{(4-Nuoro-2-
methoxyphenyl)-piperazine

The title compound was prepared using ithe method described for the Compound of
Example 1 but using compound 17e instead of Compound 1¢ and 1-(4-1luoro-2-

e e A e e e e A AR AT e e WS- TS S Ma taaasaaas S el atrd s - e L -
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fl 7 KC 2006 -52 nel hoxyphenyl)-pi perazine instead of

1-(2,2,2-trifluoroet hoxyphenyl)-pipcrazine. The crude was puﬂl?fUEﬁ P.ﬁﬂﬁ
flash chromat ography (PE : Me2CO 75: 28)31t0 afford the title conpound (79.8
/o) _ "Il-NWR (CDC 3, 6): 0-97-1.37 (m 6H); 1.46-1.98 (m 611); 2.07-2.31
(m 311); 2.42-271 (m 4H); 2.74-2.80 (m IH); 2.81-3.18 (m 5H); 3.39 (s,
3H); 3.81 (s, 3H); 6.49-6.68 (m 2H); 6.77-6.92 (m 114); 7.13-7.38 (in,

5 4 L ohexyl - 4- _
3H|)oﬁe nyl %‘EJFWJJP%E“&@ a%"fﬁ ‘ﬁ%ﬂ‘oﬂ leﬁ?-hf?éﬁﬂgBﬂfaﬁlihe&mmﬂ}-nwcra@i@r The ue
4- Cycl Oh@ﬁﬂdwéqﬁhrﬂ@%ﬁﬁﬁheﬂm Eyﬂ,fezétjﬁte fr?jlm 265138he Gfferpound 19a)

The title conmpound was synt hesi sed as describ Conmpound I'd using as a
starti ngromped (-8 Bnpound 17c ins lead of Conpound | ¢ and ethyl iodide

ﬂséiﬁdc R Pin P b1 S o7 45T 58 o, Sk gl €l S deabtl ' (50,2
2 N 4(49?@7&2 80 (nf)- 1@13) isﬁé?}(slfnf ?h}lj gg &, éﬁ%-"s ?19(5(%13?'3)439 ﬁ?ﬁg 273?m( m

2H) 3, FHR6GE-4 (II.!-H)H]71114?J37':U$5H)[H 5H) _
4: Cycl ohexyl - 4- et hoxy- 3- phei yl but yr al dehyde (Conpound 19b) The title
conmpound was obtai ned follow ng the procedure descri bed for Conmpound 1 e,

but usi rNgxaeple 19t B,r(AJUgg]dm}qrd @ﬂm }J,ﬁﬂjmqgt(ggddlﬁ&d@mound ld. The

t|tIe product, was used in the next step wi thout further puri fication.
' H NMR (M@ﬂmrl)lm-mmmueg (m 8I1); 1.48-1.88 (m 6H); 2.57-2.89 (m

2H) - ¥ R ' e% 21 é C:H'_pn é&mmndzl@a- 7.13-7.38
yl - 4- et Hﬁmyftli—qnhmyhnﬂmhyiﬁﬂlﬂes[s& @Qdaacﬁbdmyﬁr Q}nl-npéuﬁlﬁ[tlﬁ)ﬂh%ﬁ A¥tdoihp

pi per azi ne T $onpound was prepared usi ng t he hod descrl bed for
t he Conp®it ﬁaﬂ ﬂmrewgqa gmstepd,pf ﬁemﬁgﬂtcg Vg rahyl aeslide,ipstsadiobmetbyhpound | e
and i - (Zedidéli Awdn A I
1- (2, 2, 2-3”' fl uor%gljﬂr%;(a helr%ﬁ(ynmé i pe g&)ﬁg%ﬁﬁ&ﬂéhﬂ%& ﬂ%‘?@%rl fied by
flash ciﬁiﬁmﬁ’o@hﬁﬁm@mglﬂﬁllﬂm@m@ (8).7t%).afford the title conpound (60-6
) _
-2 THBEMRCDCE3): 0.91-134 (m, 9H); 1.42-1.99 (m, 611); 2.14-2.34 (un, [H); 2.80-2.94

{m, 1H); 3.00-3.11 (m, 1H); 3.22 (d, 6H); 3.41-3.57 (m, 2H); 3.92-4.08 (m, 1H); 7.14-

7.35 (m, SH).

4-Cyclohexyl-4-ethoxy-3-phenvlbutvraldehyde {Compound 19h)

The title compound was oblained following (he procedure deseribed for Compound le,
but using as a starting material Compound 19a insiead of Compound 1d. The litle product

was used in the nexlt slep without further purificaticn.
'H-NMR (CDCl;, 5): 0.91-1.39 (m, 8H); 1.48-1.88 (m, 6H}; 2.57-2.89 {m, 2H); 3.08-3-20
(m, 1H); 3.23-3.40 (m, 1H); 3.41-3.61 (m, 2H); 7.13-7.38 (m, 5H); 9.57-9.66 (m, 1H).

1{4-Cyclohexyl-4-ethexy-3-phenylbuly]}-4-[5-(2_3-dihydro-1.4 -benzodioxinyl)]-

Lperazine

The title compound was prepared using the method described for the Compound of
Example I but nsing compound 19b insiead of Compound e and 1-{2,3-dihydro-1,4-
benzodioxin-5-yi)-piperazine instead of 1-(2,2,2-trifluoroethoxyphenyl)-piperazine. The
crude was purified by flash chromalography (PE :MeyCO 8:2) 1o alford the (itle
compound (60.6 %).
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"HNWR (CDC3, b)_0.97-1.32 (m 9H); 1.42-1.99 (m 6H); 2.04-?.@@@@%1);
2.46-2,69 (m 41-1); 2.71-2.90 (m 1H); 2.94-3.21 (m 511); 3.263. A (m
2H); 4.17-4.39 (m 41-1); 6.48-6.74 6m 2H); 6.68-6.83 (in. 1H); 7.14-7.37
(m 511). Exanple 20 1-(4-Cyclohcxyl-0-ethoxy-3-phenyl hutyl)-4-(4-flu

or o- 2- met hoxyphenyl)-pi perarinc The title conpound was prepared using the
nmet hod descri bed for the Conpound of Exanple | but using conpound 19b

i nst ead I - (4- - 2- th h | ) - pi i

i net oad FNMRACH: o B0 8 o Sy OF LB DR A e b e SHB AR s
ified _ g3k b I : ) A7 B f titl

Compound (74 s T AP RR AR R O ST el AT A A 6y

2. 05- 2. 38.A8+a074 3HP2H)26.68-6.35. @8 1H) 7447372 41D, 90 (m I H); 2.92-3.16 (m

5H); 3.21-3.60 (m 2H); 4.83 (s, 311); 6.52-6.68 (m2H); 6.78-6.93 (m |

H; 7_12-7.36 (m 5H)_ Exanple 21 1-(4-Allyloxy-4-cycl ohexyl-3 -phenyl hu

tyl)-4- fRamgle3od Quaritchetyl LAY h bl 5 DLOLRL AR 4- Al | yI oxy- 4
-cycl ohexy?-é-phenqyl 3‘g:ut ﬁ%l dehyé(g an%}%ghyltygceﬁg bll(hec%npound 21 a) The
title comsthiaiphenylspipenesised as described for Compound 1 d using as a

startin erial ound 17c¢ instead..of oynd and ally! brom de
ot eaa THEBACEdbousd YRS hafe Al b Bt TR ASr de Bofliepdt? s nar r 1.
and 5 haExd#tle | BuligxEdagdundn IbamdedwTiddnialuho e RYd Q4 MBrEAr onat ogr aphy
(PE - EtOAc 85:15) yi3l T L9 b T onfgfiuh VR (DA 3, d) -

0. 94- 1. 3@ethgiyrhepyD-pipsyazmegnsiead ofph42.2.2-irnBugroghoxypheny)-pimergme3Tel (m | H;
) 3.07-3.19 Hﬁ n? : 7213 88 i ; ?@-4.7(m 21);
Loou s u ?(r},]gg B Edﬁ?@agg("gf? Aﬁ—%@@%@gﬁ%@éﬁé# U aff c_{h'i!‘ FIl lox -4¢c
cl ohe | -Qumimang73 %) | deh de (Conpound 21h The title conpound was obtai ned
follow ng_the procedure described for Co?ound | e, _but usi gﬁcas a starting
mat eri al Wlﬁﬁ%@f@iéyi h26d @ 1 MDD F9 (. SHe2- 932438 (py. SHcR 92-was used
in the nexs Stam. widtdhp 18r, i1 cati ( ﬁ]“’ ~ DCl 3, 3):
0] 03 | A 507 (50 @R MATEHS (R RloaPhl b ) 30100 O BRI o
DEC 200654.52-663((m,2H)b;7886.93 {3, Bd); (ri2-2A3) (m BH).- 403 (m 2H); 5.01-5.32 (m.
211); 5.73-5.98 (m, IH); 7.08-7.41 (m 511); 9.56-9.69 (mIH).

Example 21 1-{4-Allyloxy-4-cyclohexy!-3-phenylbuiyl}-4- [5-(2,3-dihydro-1 4-

benzodioxinyl)}-piperazine

4-Allyloxy-4-cyclohexy!-3-phenylbutyraldehyde dimeihyl acelal {Campound 21a)

The litle compound was synthesised as described for Compound 1d using as a slarling

material Compound 17¢ inslead of Compound 1¢ and allyl bromide instead of methyl

iodide. The reaction mixture was slirred [or B h al rt, and 5 h at 45°C. EQ extraction

and purification by column chromatography (PE - EtOAc 85:15) yielded Lhe tille

compound (48.5 %%).

'H-NMR (CDCls, &): 0.94-1.38 (m, 6H); 1.51-2.01 (m, 6H); 2.16-2.34 {m, |H}; 2.82-3.01

(tn, TH;} 3.07-3.19 (m, 1H); 3.21 {d, 6H}; 3.72-3.88 {m, 1HY; 3.90-4.07 (m, 2H); 5.04-

3.32 {m, 2H), 5.77-6.00 {m, 1I1); 7.16-7.37 {m, 5H).

4-Allyloxy-d-cyclohexyl-3-phenylbutyraldehyde {Compound 2 1h)

The title compound was oblained following the procedure described for Compound 1e,
but using as a starting material Compound 21a instead of compound 1d. The title product

was used 1n the next slep without farther punication {99.3%).
"H-NMR (CDCls, 8): 0.93-1.41 (m, 6H); 1.47-2.01 (m, 6H); 2.62-2.91 (m, 1H); 3.14-3.29



A -

1- (4- Al l yl oxy- 4-cycl ohexyl - 3- phenyi butyl ) - 4-
[ 5-(2, 3-di hydro-1, 4-henzodi oxi nyfl |- piperazine The title cond%ZA@9%é205
prepared using the nethod described fg the Conpound of Exanple 1 but
usi ng conpound 21b instead of Conpound le and 1-(2, 3-di hydro-1, 4-
benzodi oxi n-5-yl) - pi perazi ne instead of

1-(2, 2, 2- trifluoroethoxyphenyl) pi perazine. The crude was purified by

flash chrorrat(()_jg_:;ﬂg \U/ :Mc2CO 73) to aliord the title compound (64.1
Yo) 1 4 3.6 15511 15]79?8?11:41&'@ (WHEH')BIQ Sgdm 28y . TR-58Bm .1HX3- 2. 00 (m
71 (m 4H); 2.2,78-2.94 (m 1H); 2.96-3.21
(m SI—DQB[?-%?ﬁm ?q%&%%yﬁlﬁ 68-4 87 (m 111); 5.05-5.34 (m 2H);
5.81-6.02 (m | H); 6.47-6.63 (m 214); 6.80- 6.88 (m | H-1 711-737 (m
5H) [MH-I N Ex 2 ) L
1-(3-A LeftAll clobe Sophany i el g2 - FOEDROOREI Hxyph cnyl ) -p
i p erazigiMeraife t|tIe corrpound was prepared usi ng the nmet hod descri bed for
the Co und o Exanpl e | but using conpound 21 b instead of Conpound |le
and [ - (4hetille gompoudl wnepiepxryd henyg IRe-péthed dzscnibed fig theeBampdund of

f éﬁ’hze tnaleoh TRy R SEronRY el BiBst B Carpar oG b iy b (7. 1
Z% H+ BBAERE 3.y 7ol O it deBo ki) itgie 0Py 26 (m

(m | H engemasgughed by ﬂaahyhmmal MPE DFH)} 10 5IT@rﬂ (e Bue (m 214);

5 79 6. 1- 6. 68 2H): 6.69-6.92 111); 7.13-7.37
hﬁ%%’&%qé ‘nréxanpl e (ZCT H) (m ) (m
1 (4 Q/(':thm ﬁcgh@nsd 931 A0 aﬁlgyllmﬁybgkﬁn%]ﬁﬂj [1%&2:}@(@115{}19%1 4-

benzodi oxi nyl ) era2|nc 4=

pr opar g3dxyhd %Wd@ By8-Z%tm, lm;?ﬁtﬁmb[r@,ﬁ?}: $72-40067(nDEC 2005

-55 The, u Wt & r n d using
as a sta 14n§8_qnaﬂlte8]r’lquw%osg n(gl?j}j §|j§1§t%eﬂ(ai é@n@%ﬁﬁéf’?ﬁ@% %?’ ypar gyl
br om de6igihea#l}of 1 147e87wl, 5EDdi de. The reaction mix Lure was stirred for 8
h at r_hdi?ﬂJ,:Sé]l at 45C. Et2(1

Example 22 1-(d4-Allyloxy-4-cyclohexyl-3-phenylbutyl)-4-{4-fluoro-2-
methoxyphenyl)-piperazine

The e compound was prepared using the method described for the Compound of
Example ! but using compound 21b instead of Compound le and |-{4-Nuoro-2-
methoxyphenyl)-piperazine instcad of 1-(2,2,2-influoroethoxyphenyl)-pipcrazine. The
crude was purified by lash chromaiography (PE :Me;CO 7:3) to afford the 1itle
compound (77.1 %).

'H-NMR. (CDCl, &: 0.98-1.41 (m, 6H); 1.47-2.01 (m, 6H), 2.09-2.28 (m, 3H); 2.41-2.70
(m, 4H); 2.79-2.92 (m, 1H); 2.93-3.09 (m, 4H); 3.11-3.22 (m, 1H}); 3.77-3.8% (m, 4H);
3.35-4.08 (n, 1H); 5.07-5.34 (m, 2H); 5.79-6.C1(m, 1H); 6.51-6.68 {m, 2H); 6.69-6.92
(m, 1H); 7.13-7.37 (m, 5H).

[M+H]'= 481

Example 23 1-(4-Cyeclohexyl-3-pheny!-4-propargyloxybutyl)-4-[5-(2,3-dihydro-1,4-
benzodioxinyl)]-piperazine

4-Cyclohexyl-3-phenyl-4-propargyloxybuiyraldehyde dimethyl acetal {Compound 23a)

brdra araar . —-_—————T = "= —_— e L e L S 2. 1 mrEa LI . —— = mdmed s ol e e - ——ma L e
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extraction and purification by col um chr omat ogr aphy (PE - Elwﬁ %@E‘) i
yielded the title conmpound (50 % . 'H NMR (CDC13 6)= 0.90-1.41 (m

1.48-1.74 (m 511); 135-1.89 (m IH) 54..90-2.04 (m 1H); 2.18-237 (m 1H);

2.38-2,44 (m 111); 2.88-3.04 (m 1H); 3-21 (d, 6H); 3.90- 4.17 (m 311);

7.12-7.37 (m 5H). 4-Cycl ohexyl - 3-phenyl - 4-prorrar gyl oxy

- 3-nhenyl but yr al dehyde (Corrpound 23b) The title conmpound was obt ai ned

fol |l ow t rocedur e desc ' und | c but using as a

e ar 01 ot OBl G ARSIt A8 desgtioth IPPLrPBoH 10 JSog RRaSHIE pr oduct

was useclnmeréﬂt%lﬁmhdatr@ﬁ] t@aatw%n{ ﬁﬁdﬂf‘& b t LT-NEvITL

(COC13, a): 0.81-1.4 i TR Py IF’??‘ Bzreglé‘ieg'gmf dn?f 111) ;

2. 66-2. aacﬂlrlnpdmﬂ)lhezemne n@)rstu(rmwms H)rrcttafoﬁhamlz apil 1§, h 1145P; EBAN3-6.59 (m

1H); 3.97-4.19 ( - 4-C

ol oo 5k ‘ogfRgion "ol iy Bascitgbhiy P FiOaedst Sy il oxi m 1 -
"I per aziirgoffiguid {3085k 0onpound was prepar ed using the me [hod described for

the Conmpound of Exanple | but using conmpound 23b i nstead of Compound le
and |- HSNHHM@@G%IJ 6}4'3' 9Bdndlodn.cdiln1 3Byl ¥4 rfdf)aiﬁﬁel ghet cd); d20-2.04

ihﬁimit B Ay (7 TS5 e R, e A 08 o fﬁ%ﬁﬁﬁ%ﬁé{%@d K

"H NVR (@OPQE3,30) 7.18-798 (i8S H)m  611); 1.48-1.99 (nn, 2. 11229(m
3H); 239246g%m 111){]& 27271(m 4H) ; 282396(m "111); 2.97-3.12

(m 4H) ; 317329(m 1H) ; 395416(m 2H, 4.174.38 (m 4H); 6.48-6.72
I Divart MH le 24

X cl i 11} u h
oxyphenyjrh):-lplepnmpaﬂmdmaﬁnliam{nﬂm&ng &é@:rﬂ'&&ﬂuﬂcl dchmueﬂmm;.m Ry epar ed
usi ng the nethod described for the Conpoun Exanmpl e | _but using
Conpound®UOBHIE fist Hayng magsgia) epypopad a%fbll“itﬂedlﬂf@%%mﬂild The tille product

ncl hoxy 0 %%
1- (2, 2. %3‘?#‘?‘3@?@‘2‘%&%@3@%@‘%@%bfa“r?‘em FRe-cr ude was purified by flash

chr omat SHENBER((REDs; e85 18t 2m, (@ Dal #81D0 (e StH)t 2.85-x0npeUNT; £66-22881 .
(m, 1H); 2.89-3.08 (m, iH); 3.31-3.42 (m, 1), 3.43-6.59 (m, 1H); 3.97-4.19 {m, 2H);
7.12-7.39 (m, SH); 9.57-9.69 (m, 1H).

1 -(4-Cyclohexyl-3-phenyl-4-propareyloxybuly[}-4-[5-(2.3-dihydro-1 .4-benrodioxinylj]-
pipemzine .
The litle compound was prepared using the method described for the Compound of

Example I but using compound 23b instead of Compound le and 1-(2,3-dihydro-1,4-
benzodioxin-3-yl)-piperazine instead of 1-(2,2,2-trifluoroelhoxyphenyl)-piperazine. The
crude was punfied by Jash chromatography (P :Me,CO 7:3) 1o afford the tille
compound {67.1 %). :

TH-NMR (CDCI3, 8): 0.98-1.39 (m, 6H); 1.48-1.99 (m, 6I); 2.11-2.2% (m, 3H); 2.39-2.46
(m, 1H); 2.47-2.71 {m, 4H); 2.82-3.96 (m, 1H); 2.97-3.12 {m 4H); 3.17-3.29 (m, 1H);
3.95-4.16 (m, 2H}; 4.17-4.38 (m, 4H); 6.48-6.72 {m, 2H); 6.69-6.83 (m, 1H); 7.12-7.35
(m; 5H}

[M+H]'=489

Example 24 1-(4-Cyclohexyl-3-phenyl-4-propargyloxybutyl)-4-(4-Nuoro-2-
methoxyphenyl)-piperazine
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"H-NWR (CBC13, b): 0.99-1A 1 (m 6H); 1.51-2.00 (m 6H); 2,11- %?%Eggb Iﬁ'H)
2.39-2.4-6 (in, 1H); 2.47-2.70 (m 4H); 2.78-3.12 (m 5H); Q
1H); 3.81 (s, 31-1); 3.96- 4.17 (m 2%p-; 6.51-6.67 (m 2H); 6 79-7.94 (m
114); 7.11-7.34 (m 5H). [MH'=479 Exanple 25

1- (4- Cycl ohcxyl - 3- phenyl - 4- prepo xybutyl)-1-15-(2, 3-di hydro-1, 4-

benzodi oxi nyl) ]-pi peraain ¢ 4-Cycl ohexyl - 3- phenyl - 4- propoxybut yr ai dchyde

dirrethyl cela ound 25a tit synt hesi sed as
Goaer 1 bely I omuoR R SR r R vl B B SRUR R o RS OB S 7o

i nst ead mm@mbwndmggum5&wmmm&gm%¢maqe%@f1-(martday(!m2 i odi de- The
reaction m xture was stirred for hat r.t. and 5 at 45C Et2D

extract i B lﬂwﬁbﬂﬂffmﬂﬂdhﬁw Qfdr@sﬂaz'&hﬂmﬂb@fmbﬁwl F’EBHZEE@IN 85: 15)

el ded 7 3, 1 (t, 3
%I 99-1. 3 m ‘f':% 'ﬁgi#ﬂgg&?'% 5"@4}’@?%&%]%&@ ‘”“ 8% 2, 950(m
114) ; 3:&&;&1111&)(({612%&14) 3 16-3.29 (m 5H); 3.31-3.5 (m IH): 3.91- 4.08

(m 1H);,.7.13-7.34 (m Z) 4-C clohex 1-3- hen |I-4- ro x bu ral deh de
( Conpoun-b&H} (GRETs Pk Iﬂe';gc bt nds | hebimeitix 8I1I16=§A291@11=t31@ BPYckr e

descri bedq. f | [ ound 25a
i nsteadetgr} lillg’rrpoun?djrt{j"dlﬂﬁ’n2 T$ llzgﬁlprgg o fE?\gi %%thgﬁﬁlé% ‘step

wi t hout 4.1F (cheXH)p6rsiifd. e’a{m AH) 8993%4 (m, Hﬂ*jLVRNm&, 5);

0961371(1%_%9 1.41-1.88 (m 7H); 2.57- (m 3H); 3.11-359 (m
31-1); 1M (m 5H); 9-10-9.15 (in, 1H) |

- (4- Cycl ahexyl - 3- phenyl - 4- propoxybut yl ) - 4-[ 5- (2, 3-di hydnr |

, 4-benzodi oxi nyl ) I - piperazine The ti de conpound was prepared using the

et hod dcoRplbad 16+ Cyishytophukybit-fopEG HAP)4-550, EusmyHke 1 - DUt Usi ng
Corrpoungaﬁzlﬁa |n.st d.of Compound | e and 1-(2, 3-di hydro-1I, 4-
hennodi dHoxiny EFW%F'F\C i nst ead of

1- (2, 2, 2-Cyi1bhei1-95HRRNYABRIBYAYBIrRRERHE Wme(hacefl HOSMYRR AR, fied by
flash chrg?rratodg?apﬁ?;ﬁg B%E (E)OgJ él?? afford tﬁe titl orrpjound (50.7

% . ' H NiR (iepegopnd wa%frqhemsmps daacrggadlfoefzﬂ(rqud usinglas 4 st9%ngm 8H) ;
gli? : ¥ %‘é‘“%%éj"(“rﬁ%“ﬂ%)ﬁ“ tead o QEQ'?P‘?}“‘] ]zzhiib?“ hony] bigHhige Wﬁ““"é%?‘%’gg- 6. 83
(m  1H) jiodidd. IFhé rédeliommiRiidy was stimed for § h at rt. and 5 b at 45°C. EtO extraclion

and purification by column chromatography (PE - EtOAc 85:15) yielded the title

compound {32.7 %a).

"H-NMR (CDCI; &) 0.91 (1, 3H); 0.99-1.32 (m, 6H); 1.45-1.98 (m, 10H); 2.19-2.38 {m,

1H); 2.83-2.99 {m, 1H); 3.01-3.10 {m, 1 H); 3.16-3.2% (m, 5H): 3.31-3.5 (m, 1H); 3.91-

4.08 {m, 1H); 7.13-7.34 (m, 5I).

4-Cyclohexyl-3-phenyl-4-propoxybutyraldehyde (Compound 25b)
The litle compound was obiained following the procedure described for Compound |e,

but using as a siarling material Compound 25z instead of compound Ld. The (itle product
was used in the nexl step without furiher purilication {99.3%%).

"H-NMR (CDCL, 8): 0.80-0.95 (m, 3H); 0.95-1.37 {m, 6H); 1.41-1.88 (m, 7H); 2.57-3.09
(m, 3H); 3.11-3.59 (m, 3H); 7.11-7.39 (m, 5H); 9.10-9.15 (m, 1H).

I-{4-Cyclehexyl-3-phenyl-4-propoxybulyl)-4-[5-(2,3-dihydro-| 4-benzodioxiny]}]-
piperazine
The title compound was prepared using the method described for the Compound of

0.80-0.95 (m 3H);



[ MiH f =493 Exanpl e 26
1-[5-(2, 3- D hydro- 1, 4- benxodi oxi nyI)] 4- (4- hydr oxy- 3- phenyl ) - 07 DEC 2006

hexyl pi perazi ne 4-Oxo-2- hen |bu ronifsgil Com ound 26a) The title conpound
was obtai ned followi ng [he procedure described for Conpound 1 e but using
as a starting mate" Conpound 17a instead of conmpound Id_ After the

usual -work- up procedure, the so obtained title compound was used without
further urlflq onl t he t. ste EE#NNR (CDCI 3, S): 2.94-329 (m 2H),
431- 4. acERietp Tt S9neBomBiund 738 issiesl obCompass 16 and 14 5-dihydro-L9-

1- (3- Oy el 3dibRRMBL D AR AnAinbidad L pr azi ne
[ Conpound 26b) Theytlpﬂlﬂz conpoundugfg?g%ﬁglﬁﬁe@ 4‘1 #’Fﬁf\?\aﬁﬁg%]}%&pﬁ%c %ure
descri befufiowas prrilisdrpydiast chbfomatyampliyel PE Mt COS: Agoatfoad Bikaitlel ng mat er i al

Conpoun Eg‘g% of compound | e and |- (2,3 -di
hydr o- Idc nzogé oxu‘? 5-yl)-pi perazine instead of

1- (2, 2, 2H-NM
chgonatogbgﬁhﬁl{l%ggﬁ- E?D(S)%E(ﬁﬂf %ﬂyPLelFﬁgﬁ!td}g tlﬁFIrIletjal@? Ungb’(zggla@gl al.

H NVR F1-36% (m, 4 2.729 $0im2Hy); 229531 19 BID0E. 2613)93 @n, cmn34 29. (m 41).

4.034.1 , 4 4 1 6.85 (m
Ly %Iﬁ?fpg #%] 4&3&79( %?9( Deo% s o8 A% 9107 4d . &h Y (
33-Di hyc[hoﬂeﬁ%wj 4-di oxi n-5-vl)-4-(3-fornyl - 3- phenyl nropyl ) - 1i oer azi ne
Conr ound 26¢ The title conmpound was obtained follow ng [ he procedure

described for Conpound 6f a 7 CELC 2006 -58 (alternative method) but using

t t P f t
by 11 asrouile TR 18P SRIRMIEA TR B L RIS IR ChabER e compound
(60 % . HelpipémdibR (CDI3, 6): 1.88:2.02 (in, 1H), 2.30-2.51 (m 3H),
2.52-2.98 ), 3.63-3.77 (m | H), 420-4.41 (m

41-1), 6 ' 3h 111), 7.21-7.43 (m 51-1), 979
(hs, | H)hf:lill‘c cgm%ugﬁm maﬁlmwgmﬁ&{gpam-dgs /ﬁ.ﬁg pr ?Fﬂ%ﬁnﬂgq é,ggex 1- i

erazinc The title conmpound was obl al oW ng 1 ri bed
for the USHAES ataridig mmxanl;ﬂmﬁmmdu?aanmdaﬁ'cmgammm hwRiRNisa4l warpound

26¢C |nstead of, Co

uf procedurs, HRSS ugtamed-hlle compound was used withoul further purification in the

nexi step.

'H-NMR (CDCI3, 8): 2.94-3.29 (m, 2H), 4.31-4.45 (m, 1H), 7.30-7.48 (m, 5H), 9.78 (bs,
11).

1{3-Cyano-3-phenylpropyl)-4- (2,3-dihydrobenzo- | 4-dioxin-5 ~D-piperazine
{Compound 26b)

The title compound was oblained following the procedure deseribed for the compound of
Example 1 but using as a starting material Compound 26a instead of compound le and 1-
(2,3-dihydro-1,4-benzodioxin-5-yl)-piperazine instead of 1-(2,2, 2-triflnoroethoxyphenyl)-
piperazine. Purilication by flask chromatography (PE - ELOAc 4:6) vielded the title
compound (85 %) Oil.

'H-NMR (CDCH5, 8): 2.01-2.29 (m, 2H), 2.31-2.72 (m, 6H), 3.02-3.22 (m, 4FD), 4.03-4.18
{m, 111), 4.19-4.38 (m, 4H), 6.50-6.62 (in, 2H), 6.73-6.85 {m, 1H)}, 7.31-7.42 {m, 5H).

1-(2.3-Dihydrobenzo-1 4-dicxin-3-y1}-4-( A-formyl-3-phenvlpropyl-piperazine

{Compound 26c)

The: tille compound was obtained following Ihe procedure described lor Compound 61

- AL AL A
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The crude was purified by flash chromat ography (CH2C 2- MO -11N4. 3 97: 3)
affording the title product as a yellow glassy oil (22.6 % . @7 -Oc0\NWRIG
(CDC13, c: 0.79-1.01 (m 3H) |_02-1-79.(in, 411), 1.80-1.98 (m IH,
199-2.24 (m 1H), 226-2.96 (m6H), 2.98-3.33 (m 4I11), 3.41-3.79 (m | H),
4,18-4. 38 (m 4H), 6.45-6.68 (m 2H), 6.69-6.87 (m IH), 7.19-7.38 (m
SH) _ [MrH ' =397.4 Exanple 27 1-[5-(2, 3-11ihydro-1, 4-benzodi oxinyl)1 4-

4-hydr g h tyl The tit d bt ai ned
§ogetyhrer(§%mﬁpﬂﬂﬁﬁg%%wg%ﬁﬂ§ ks BBt alsral Qo AR I CPRRE e
rifiedsbpy, IRIER EACCIVRAIIENE 7, 6)=
8u7|8 0 % (nﬁflﬁ%}ﬁ) %}1 h Ak % r‘hg)( 1805208 %]%ﬁdg%%lhc;mg%i“% )=
21-1), A66%)083 (m 514), 3. 02 3.18 (m 4H), 3.65-3.79 (m 1H), 4. 16 "h. 32

2? 14%11@51%@%08&1@%%%88: l?}i H%ﬂ(}hfmmééﬁ&% énptéﬁn%gﬁ@)@gaa”p' €

eny! 1 - pimeipgings e (vl ke £omnATh, UES, OB-0lon%6, b0 | o8H-gasidie s ocedur e

descri bed for the conmpoun t using ds a sta ng”mat eri al
Conmpound.26¢48 et 8Hd BT Peniddund 6f and A nyl magnesi um chl oride (I M THE
sol.) ins | ead of el hyl magnesi um chl oride. The crude was purified by flash
chromat ogr aphy (Cl 12C12- McOHI NH3 97:3) affording the title product as a
yel |l ow gL i dedy. He erddne 1. 35-1.85
(br, 111 t. ) m . 2. } m . 2. . H)

3 43- 3. ghe(ile comppundi wagollangd fetlowing Yhe proggus: SScrjed fai-he compounl @O (m |
[ l\/i+H] 6. %@9}@?& %éﬁnusfdg%él s@ﬂ:?ujig %ﬂ.ﬁiﬂﬂ{ E};:-mpmll_gd 267c méiead éi%émnﬁnugﬁbﬁf

1- [ S- ( 2, TheRinkdedva- phncﬁeb@gmdh abconiitopkaphy (EHHEU - QMYOBNEY bvh% SforAthyg
enyl) - hexywi‘?S pip erazin e The tjtle corrpound was obtai ned toll ow ng t he
procedurﬂéﬁ Peid s poeliewalasenpid (4P of) Exanpl e 6 but using as a starting

I 6 f f
o ey L Ry e G O S
puri fi edmbyHs, |mz@m{mpgmmw (n@laanzmz-}w\@mmrm& W malprding the

title product as lfl 6)
6.45-0.68 {m, EH} 669 53?(:11 1R), 7.19-7.38 {m, SH).

[M+H]['=397.4

Example 27 1-[5-(2,3-Dihydro-1,4-benzodioxinyl}]4- (4-hydroxy-3-phenyl)-heptyl]-
piperazine

The title compound was oblained logether with the compound o Example 12 as the main
mpurity. It was purified by flash chromatography (EtOAc— MeOH/NH, 95:5).

'"H-NMR (CDCI5, 6 0.78-0.92 (m, 3H), 1.15-1.3 (m, 5H}, 1.80-2.08 (m, 2H), 2.28-2.40
(m, 2H), 2.52-2.83 (m, 5H}, 3.02-3.18 (m, 4H), 3.65-3.79 (m, 1H), 4.16-4.32 (m, 4H),
6.48-6,62 (m, 2H), 6.71-6.82 (1, 1H), 7.15-7.33 (m, 5H).

Example 28 1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]4- (4-hydroxy-3-phenylhex-5-
enyl]-piperazine

The title compound was oblained following the procedure described for the compound of
Example 6 bul using as a starling matcrial Compound 26c instead of Compound &f and
vinylmagnesium chlonde (1M THF sol.) insiead of elhylmagnesium chloride.

The crade was purified by [lash chromaiography (CI;Cls — MeOH/NH; 97:3) afTording
the title producl as a yellow plassy ml {66 %).
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"H- NMR (CDC13, 6):0.73-0.95 (m 6H), 1.30-1.48 (m IH), i_76-1 ém 1H),
1.96-2.21 (m 1H), 2.22-2.49 (m 211), 2.49-2.95 (m 5H), 2. 98 E(zﬂﬂﬁ
414), 3.52-3.73 (m 1H), 4-19-4.41 (®p.41.1), 5.02-5.68 (bs, 1 H)
6.49-6.63 (in, 2H), 6.75-6.87 (m 11-1), 7.15-739 (m 5H). [ MH =411.7
Exanmpl e 30

1-15- (2, 3-Di hydra- 1, 4- bcnzodi oxi nyl )] - 4-( 4- hydroxy 3- phenyl ) -pentyl]-

pi per azi jt]e 0 obta ned follow ng the procedure

desor beﬂff@ﬁﬁhg%#ﬁdﬂﬁaf 35 et B-856 o ol A R SRt Ay A B e f
Conpoun | el 3M THE
so'[rp) |g(§]tgea gfaggaﬂ @r’r&gﬂg?gﬁd@q}%rlg %ﬁg%éﬁggﬁ?\?}a@@gﬁgﬁﬁ ggl)’g)y flash
chr omat o@#&;ﬁk@?{OCEIPEI(Q?Nﬁﬂﬂl{fx’l—llH},9291£1)?-4&f(ﬁpﬁ]a[ij|_ng the title product as a
whi |l e so'J inggA_% g/% characterized as a 7:3 (RS,RS)-(RS,RR) m xture. '"I1-NWR
(coal 3, BTHH=8834 15 (m 311), 1.41-1.67 (m 2H), 1.74-1.95 (m 1 H),
1.96-2.24 (m 1 H), 2.25-3.29 (m | OH), 3.81-3.99 (m IH, 4.19-4.3 9 (m
41-1), 6.50-6.65 (m 2H), 6.72-6.87 (m 1H), 7.14-7.41 (m 5H).

[ MrH] _3@@mplegﬂaﬁ1§5@31}ih¥@ﬁ%!ﬂ Ign2ndipaing1)}-444 Hamzoxi-Saethiy)-B- 4-

4- hydr o he C nyl i perazine 07 DEC 20u -60 The title
cormound YRS IR EREovi g 1 e

conpoun owi ng the procedure described for the conpound of

Exanpl e "fhedlitle dsipt@nd Svad obfaict iflh v B d ]ﬁbcéagfmmaa% G6r lH&%ohﬁo%ﬂm%f
Conmpound_6f and 1- propynyinmagnesi um bromde (0.5 M THE sol _) instead

of et hy| rié¥eRe OpIERIRs 15Restariing malerint Caspopud 264 leat&tﬁ/off Cempowhkdimad ogr aphy

(35 5 PRl oot CATTHERS) Hsteyl oPEqIElen@Tnfl iy ' 73075 56
(m 2H) TH: Gidwi2puriffed b4 Hhsh cRm&ﬁtri’gr%y((lDII;@ngMBUHfﬁﬂh 83 Tt%ﬁfmd H,

42044 a14) 4. 424 61 ( . 6.48-6.63 (m 2H), 6.73-6.82 (m
| H), é S;[Pg ‘%ﬁ)“f‘“fﬂl\ﬂpﬁ? icﬁi? 4 Exanpl e 32

| -[5- (2 ! l@,e-{gz Buth )|l et h
enyl ) - pi per azi g@ﬁﬁl'?];‘l %? e@%%bunki lv\jlé{gl gg?ai #ei foI EOWI ngyﬁﬂg%‘sr‘%%ledur e
descri beeh, fldf), 2.2B2E8 {0 OHI, zadg-zﬂxmpﬁm 61 tmm 28$0gHRS.52-37a i nE),mat er i al

Conmpound. c.i.nstead of ound
mPoung | £8% IS AR5S. s SR BRYRS o379 i 2m), 6.75.6.87 (e, 1ED), 7.15-7.39
(m, SH).
[M+H]"=411.7

Example 3¢ 1-{5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-(4-hy droxy-3-phenyl)-pentyl]-
piperazine

The tlle compound was oblained followinyg the procedure described for the compound of
Example & bul using as a slarting material Compound 26¢ instead of Compound 6F and
melhylmagnesium bromide {3M THF sol.) instead of cthylmagnesium chloride.

The crude was purified by flash chromatography (CH,Cl; — MeOH/NH; 99-1) affording,
the title product as a while solid {42 %) characterized as a 7:3 (RS,RS)-{R5,SR) mixlure.
TI-NMR (CDCH, 8y 0.85-1.15 (m, 31T, 1.41-1.67 (m, 2H), 1.74-1.95 (m, 1H), 1,96-2.24
(m, 1H), 2.25-3.29 (m, 10H), 3.81-3.99 (m, 1H), 4.19-4.39 (m, 4H), 6.50-6.65 (m, 2H),
0.72-6.87 (m, 1H), 7.14-7.41 {m, 5H}.

|M+H]"=383.6

Example 31 1-[5-(2,3-Dihydro-1,4-benzodioxiny])]-4- (4-hydroxy-3-pheaylhept-5-
yoyl)-piperazine



e e -—- e T e - —— "V decdcadora s = - . p—

propenyl magnesi un3 brom de (0.5 M THE sol .) instead of et hyl magnE? %;d
chl oride. The crude was purified by flash chromat ography (CH2CT 08643

99:1) affording the title product asg@m pale yellow solid (83 % _ '13-NWR
(cbc13, ,): 1.31-2,31 (m 8l-1), 2.32-2.91 (m 6H), 2.92-3.28 (m 4H),
4.17-4_33 (m 4H), 5.23-5.75 (m 2H), 6-48-6-63 (m 2H), 6.71-6.84 (m
114), 7.12-7.39 (m 511). [ MtH] 4=409. 6 Exanpl e 33

'y;[y% ( 5.13&93?% el et ol Svepretou

= e el T T

descri begthangi cE'Bﬁl aa@mgu@f@mptﬁ ol zs@;n@eaaaf@uﬁga; pdgLerial
Conpound 26c I ns | ead of ound 6f an 1- et hynyl magne mde (0.5
M THE sd}my}wwﬁg%&r@auml@pm [ dhsel iosteattef ctiiflmagnasien whisr:dmrl fied

or epar at [ oo s AR S R0, MRDHNG P ) eiosins”™

(cpa 3, théhﬂeﬂ;m%cths&%a(tbfcﬂnkv mm(zwg 2.25 (m 2H), 227-2.31 (m 1H),
2.34-2.37 Zl:ﬁ’} 61-282 (in, 2,85-3.22 (m 511), 4.18-4,32 (m
411), 6. 47Ny M?E-Bﬂ%anﬁ'i%l@m 2] ﬂryl,,zm 23072. m(l(lrﬁHEE-l)SI 2.82

[mm -------------------------------------------

1- [5 (2634836153@11@2&;%mﬁw@nomﬁwjd—? 49 1(n45HydreXy 3- phenylhept 6-

enyl)-piper-arinc The title conmpound was obt ained foll ow ng the procedure
descri be[g{*fﬂ.)} =4#He# compound of Exanple 6 but using as a starting materi al
Compound 26¢ instead of Conpound 6f and allyl magnesi um brom de (1 M THE
so]-) instead ~f ethyl magnesi um chloride. The crude was purified by flash

chr omat diampity 3¢ CHECI23- Do 3-1efizddio ShiD]-di @ghydrdey-BigHeayeptlsct as a
browni sh ojl (27 9%9. '"H NVWVR (CDCL3, d): 1.41-1.72 (br, 111), 1.73-2.25 (m

4H), 2, £8vH-1 HpHI@AnEoH) 0 2.51-2.91 (m 511), 3.03-3,24 (m 413), 3.78-3.92
Esm51lgl) I lgnﬁ %@gd%%‘mﬁd ?@%“a"ﬁg“"?’ 1T Adoelé?'?b%dg“i‘g'}ﬁ g%ﬁ)&“ﬁh@ 2400. 7
Exanpl e Eitsml;lh:]t‘sblqwsmgmshymlﬁngmzmhﬁadpmm&@dc):ﬂstéad A= dmyetum W€ Gndvbt hyl - 3-
phenyl h (Ppeny]‘:l_')n gm?lm%rgrﬁ{da %h 5% THF sol. ) instead of cthylmagnesiwn chloride.

The crude was purified by {lash chromatography (CHzCl; — MeOH/NH; 99:1) affording

the title product as a pale yellow solid (83 %).

'H-NMR (CPCE3, 9 1.31-2.3] (m, 8H), 2.32-2.91 (m, 6H), 2.92-3.28 (m, 4H), 4.17-4.33

(m, 4H}, 5.23-5.75 (m, 2H), 6.48-6.63 {m, 2H), 6.71-6.84 (m, 1H), 7.12-7.39 (m, SI).

[M+H]"=409.6

Example 33 1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]—4- (4-hydroxy-3-phenylhex-5-
yoyl)-piperazine

The tille compound was oblained following Lhe procedure described for the compound of
Example ¢ bul using as a slarting matenal Compound 26¢ insiead of Compeund 6f and
l-ethynyl magmesivm bromide (0.5 M THF sol.) instead of ethylmagnesiuvm chloride.
The crude was purified (wice, first by flash chromalography (CH,Cl; — MeOH/NH; 99:1)
followed by preparative LC affording ihe title product as a while solid (§ %).

'H-NMR (CDCf3, 8): 1.11-1.99 (br, 1H), 2.01-2.25 (m, 2H), 2.27-2.31 (m, 1H}, 2.34-2.37
(m, 2H}, 2.61-2 82 (m, 4H}, 2.85-3.22 (m, 5H), 4.18-4,32 (m, 411}, 6.47-6.62 (m, 2H),
6.74-6.86 (m, 11T}, 7.19-7.41 {m, SH).

|MHH|"=393.7
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The title conmpound was obtained follow ng the procedure described for the
conpound of Exanple 6 but using as a starting material Conpoufhq gg[g gﬂﬂﬁ
i nstead of Conpound 6f and 2-methyl -{5- propenyl magnesi um broni de (0

THE sol.) instead of ethyl magnesium chloride. The crude was doubly
purified by flash chromat ography (CH2C12- McOHINH3 99:1) foll owed by
preparatlve LC affording the litle product as a white solid (10 % _
"1-1-NWMR (CDC13, c5)_ 1.12-1.85 (m 8H), 1.87-2.02 (m IH), 2.03-2.29 (m
113), 2.30-2.91 (m 6H), 2.93-3.21 (m 4H), 4.174.35 (m 4H), 4.36-4.48
(m 1H), EfafpteBL 2 (512 3 ilwrdro-0:4 1 H,
LMo mﬁ o [[ MJEIH]S hg ﬁﬁu@%xﬁ%]& {Jhyd&x}%f?hé@méprd

1-[ 5- ( 2, Sib-hipgravine 4- benzodi eX| nyI)] 4- (4-hydroxy- 6-net hyl -

henyl ol ution of M i sobu y
Iroragn)és? u—irjin$c Y%%qx@ﬁﬂ?ﬁ%ﬁ%mqeﬁ? mg EI'W“F‘EPW&?C%WJBI é‘cf%‘p@“ %

Li CLO4- Tienrnplx 6 Gucushiisassd starting madlerial CompoRhd 26ins@hd 6f OGRESundkrk3d9 Of
Conmpound é'?r% in 3 n of THE was added dropwi se. The reactlion m xture was

al | oned Aly'magnesiugy brpmide flff‘t‘?r[fﬁ: solg rsteaguf w8 trdmagiicsinmaghleride. sat ur at ed

Z)C:!t lrJ;IC?S were dr i e@m(lhgg%(@fﬁ %%\?Oagp%;@g{@ OIWEE%/%O@& 1}%§.e Clio%nglsgédThe

crude wabe plle pfadack dsyn Bﬂﬂ&sﬁhheﬂﬂmﬁ]dﬁ?ﬁpgraphy (CHZC}Z MeOH 99: 1)CD<éffoLdi ng
Bhést 1+ oF- RGP 5134768 (1 12 85im, 49, 20673 50 fm, 20082291 (7
(m 1 o O Ak ) gt T o8l T oo R g A s oy, ™2

7-10- 7. &07%- wssm)m,qmﬁmxmzﬂm &zseaarﬁuwm) 7.11-7.40 (m, 5H).

1-15-(2, ﬁbq’{'ﬁxgé 4- benzodi oxi nyl )j-4- (4-hydroxy-3-phenyl butyl]-
pi peraX|f [ﬂ’-fll e conpound was obt ai ned together with the conpound of

Exanpl e 36. Purlflcatlon by flash chromat ography afforded the title
product as an oil. "H NWVR (CDC13, 8): 1.36-1.64 (m IF1), 1.81-2.05 (m
214), 2%@@1235(1115 @#—DIlifdmﬁ-lzmun(dmmﬂﬂ}l-d-2{,4%&02}7—6(mth§l=i)v 3.62-3.72

o) RSl 0, 25 (1104 5 16 5702 21
The lille compound was obtained following the procedure described for the compound of
Example 6 but using as a starting malerial Compound 26¢ instead of Compound 6f and
2-methyl-1-propenylmagnesium bromide (0.5 M THF sol.) instead of ethylmagnesium
chloride. The crude was doubly purified by ash chromaiography (CH2Cly — MeQH/NH;
99:1) followed by preparative LC affording the litle product asa white solid (10 %).
"H-NMR (CDCl;, 8 1.12-1.85 (m, 8H}, 1.87-2.02 (m, JH}, 2.03-2.29 {(m, 1H), 2.30-2.91
(m, 6H), 2.93-3.21 (m, 4H), 4.17-4.35 (m, 4H), 4.36-4.48 (m, 1H), 4.96-5.22 {m, 1H),
6.48-6.62 {m, 2H}, 6.75-6.85 (m, 1H), 7.12-7.38 (m, 5H).
[M+H]"=423.% -

Example 36 [-[5-(2,3-Dihydro-1.4-benzodioxinyl)]-4- (4-hydroxy-6-methyl-3-
phenyi)-heptyl]-piperazine

Te a solution of 0.708 ml of 2 M 1sobuty] magncsium chloride (in THF) in 3 ml of THF
was added 0.226 g of LiClOy The mixiure was stirred af 1. for 1 h; afierwards, 0.13 g of
Compound 26¢ in 3 ml of THF was added dropwise. The reaclion mixture was allowed 1o
stir at r.L. for 3 h then quenched with an aq. saturaied solution of NH,Cl, alkalinised and
extracled with ELOAc. The combined extracls were dried (NapSQ4) and evaporated to



Exanpl e 38 (RS, SR)-1-[5-(2,3-1)i hydro-1, 4-benzedi oxirtyQ - 4- 504 t\ﬁ/drox
phenylp en tyl)-pip erazin e The title corrpound was obt ai ned Hte 2006
the conpound of Exanple 11. Purificagson by flash chromat ography afforded
the litle product as an oil, characterized as the pure (RS.SR)

di astereomer. 'H NWVR (CDC13, b): 0.85-1.12 (m 3Fl), 1.80-2.21 (m 311),
2.32-2.45 (m 2H), 2.46-2.83 (m 5H), 2.95-3.17 (m 4 H, 3.92-4.01 (m |

l(_l) m g|_|)18dfl'ﬂffsﬁftﬁ'3 crgf%\vgs @}{ﬁ”ﬁ:& bé'jl'é‘%{n chmlzl%atﬂlgraphye(&%cg —81".5{&6)@ 99]:-5) o 1-11-7.38

1- [ 4- Cy cireohal ineidke Sl Y b Rlobp GANR 95Yd & ws)) - O- oxobuty] ] -4-[5- (2, 3-d
i hydr o- ]1 4-b enzo d 1oxinyl)]-p1p crazin

t2 §|2 WC%M{CDQJQ)S}J@LGWI D1 pnNSHD, mmgys bem}aimase 1(&igwo1qrpdf%@aaﬁghe |
| e CO al SCri npoun a. arter e usua
wor ke up h b0l 2. ke 1S S b et B#Tﬁmagm TR s AFDy (PE -
El OAc 1: i | qmap 006 -63
I—I-N(l\:/R( 59 Hgg% QHT Emgss{h 2y ) ﬁ-@ Igg%m ?%%9%4 (d,3H); 3.04
(d, 3H); Mﬂrﬁﬂmm (m 2H); 7. 11 7.42 (m 5H)_j|\/I+H] = 274

4- Cyci ohexyl - 3- (2- di et hyl ani nocar bonyl ) - 4- oxobut yr al dehyde di net hyl
acetate (Conpound 39b) The title conmpound was prepared using the nethod

The cr e ne 0TI “"’3‘3“‘"“‘*2;‘h‘“§‘éﬁ$§.‘?{‘€fg’?'apM‘?*%%@%‘%E‘%’P‘)W ol
21. 31;@ PIPRIRKRC( CDCL3, b].- 0.94-1 A9 m|5H) 1.51-1.83 (m 5;1) 311.34-2.H;)_1
om0, e e ol ybbuiailhd el boin i e b Biingle 36 iy (O

| am noc @ukification By fashtetitomabgaphycerfdrdedipeuiid pa@ucilantdil | € conpound was
obt ai ned fol | ow ng t he procedure described for Conpound Id, but using as a

start i ngHMME {PCloMp bdfid -woln.i 1ABs bAN-2615 @oABDLAE0LI3 (Thdhrudas2R8s  used

0. 90- 2. 15" (i A (Bl a8 R ). 63 ea M Tot T U 751 (i

4H); 9. 63H695.82 (ron2H), I8)70-6.83 (m, 1H), 7.13-7.37 (m, SH).
[M+H]'=369.7

Example 38 (RS,5R)-1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4- (4-hydroxy-3-
phenylpentyl)-piperazine
The litle compound was oblamed together with the compound of Example 11.
Purification by Mash chromatopraphy afforded the litle product as an oil, characterized as
Lhe pure (RS,8R) diastereomer.
'H-NMR (CDCls, 8): 0.85-1.12 (m, 3H}, 1.80-2.21 (m, 3H), 2.32-2.45 (m, 2H}, 2.46-2.83
(m, 5H), 2.95-3.17 (m, 4H}, 3.92-4.01 (m, 1H), 4.18-4.37 (m, 4H), 6.45-6.61 {m, 2H),

. 6.72-6.85 {m, |H), 7.11-7.38 {m, 5H). ’
[M+H]'=383.6

Example 39 1-[4-Cyclohexyl-3-(2-dimethylaminocarbonylphenyl)4-oxobu tyl]4-[5-
{2,3-dihydro-1,4-benzodioxinyl)}-piperazine
2-(2-Cyclohexyl-2-oxoethyl)-N.N-dimethylbenzamide (Compound 392)

The title compound was oblained as described for Compound 13a. afier the usual work-up
procedure, the crude was purified by flash chromatopraphy (PE — GIOAc 1:1) to afford
Lhe t1ile compound (34.6%).
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1- 14- Cycl ohexyl - 3- (2-di ne t hy]
ami nocar bonyl phenvl) - 4- oxobut yl ] - 4-[5- (2, 3-di hydro-Z 4- 07 DEC 2008
benzodi oxi nyl I | - pi perazine The title gfnpound was prepared using the nethod
described for the Conpound of Exanple 1 but using Conpound 39c instead of
Conpound | e and 1-(2, 3-di hydro-1.4- benzodi oxi n-5-yl)-pi perazine instead of
1-(2, 2, 2- trii)uoroethoxyphenyl) pi perazine. The crude was purified by
flash cqronatography (PE : Me2CO 6:4) to afford the title conpound (65 9.

' H NVR (EDBMR {(CDCL:, 68 12119115Q{m JHX);6121.98(m, 6D}, 2Bd (8 3H); 2044d.3Hp2 (m 5H);

2.91 (s, 319 1s, 3H; 4.13-4 38 (m 514),

6. 48- 6. 6%8?%(1][}25%2%%—‘;})] 2"% Eﬁp 1-T): 7.13-7.39 (m 4H). [M+H] +=520

Exanpl e d@+AyE478ycl ohcxyl - 3- (2- di net hyl am nocar bonyl phenyn- 4- hydr oxybut yl |
R 0 7 DEC 2006 -64 4-

[5 (2 3-di hydro-1, 4- benzod|OX|nyI)] p|p erazin e The title conpound was

synthesuﬁg.d u ) - et starting from

t he Conpot = S ' A fie-usual  wor k- up

prOCEdUWanﬁmen@Hmﬂe was purlfled by flash chronatography (PE - Me2CO-

NHr | MeOH 7: 3:0.2) affording the tide conmpound (65.2 %, [MH J{=522.45

Exanpl e e ttleicontppand waspicpared psige b meihad described for Compound 2b but

m nocar axah Q. pi perazi ne
The tltﬁgﬂé%npoﬁﬁghﬁgg pre%%?g%ﬂ%mlngl%j%g Rgﬁo e§§¥?%§3ﬁ§%r t he Conpound
of Exan:(hkmﬂrugmph}uﬂﬁmgmﬁiﬁblﬁam]egﬁldmtbﬁd of Corrpound | ¢ and
1-(4-11yoro-2- net hoxy eny ﬁeram ne i nstead

1-(2, 2, ZWNMR%PG&% Db drd A Hlmid; 1@f’rt?e‘é' (Ras TPl i3671eeP by

e S ?Elo%mggﬁl“fhﬁ% lffz’* AL L0 o U L LRI

(m 51) 2.94 (s, 3H); 2.95-3. 12 (m 4l- 3.17 (s, 314) 3.85 (s, 3H);
4-11-4. 27 1 X 5.1-6.69 14) 7 11 7.12-7.41
(m 4H) %@@i@@i&‘w:ﬂncérmnv% #nxnhulwd.%ahvﬂ% (C(urtrrlmﬂuné)ﬂc

1- [ 4- Oy chrhamedompofitd #hdBLBERIIRRARE IR RAG el XS ComPattndl ik

but using as a slarling malerial Compound 395 instead of Compound le. The crude was
used m the next step without further purification.

'H-NMR (CDCI5, 8): 0.50-2.12 (m, 12 H); 2.60-3.32 (m, 8H); 4.39-4.58 (m, 1H); 7.04-
7.51 {m, 4H); 9.63-9.72 (m, 1H)

1-14-Cyclohexyl-3-(2-dimethylaminocarbonvlphenv}-4 -oxobuiyl]-4-[5-¢2 3-dihvdro-1 4-

benzodioxinyl)]-piperazine

The title compound was prepared using the method described for the Compound of
Example 1 but using Compound 39¢ msiead of Compound le and 1-(2,3-dihydro-1 ,4-
benzodioxin-3-yl)-piperazine instead of 1-(2,2,2-irifluorcethoxyphenyl)-piperazine. The
crude was purified by flash chromaiography (PE :Me;CO 6:4) to afford the titie compound
(65 %).

'H-NMR (CDCH, 8): 1.03-2.01 (m, 11H}; 2.23-2.42 (m, 3H); 2.44-2.72 (m, 5H); 2.91 (5,
3H); 3.97-3.13 {m, 4H); 3.1% (s, 3H); 4.13-4.38 (m, 5H); 6.48-6.63 (m, 2H): 6.70-6.84
{m, 110); 7.13-7.39 (m, 4H).

[M+H] =520

Example 40 1-[4-Cyelohexyl-3-(2-dimcethylaminocarbonylphenyl)-4-hydroxybutyl]-
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4-(4 -flue ro-2-meth oxyphcnyl) The title conpound was synt heammﬁ\ﬁ;
the nmet hod described for Conmpound 1 ¢ but starting fromthe

Exanpl e 41 instead of Conmpound Ib. Af¢gr the usual work-up procedure, the
crude was purified by flash chromatography (PE - Me2CO NH31MeOH 75: 25: 0. 2)
affording the title conpound (64.2% _ [ MtH] +=512. 6 Exanple 43

1-[3-(2- Cyanophenyl) 4- oxopentyl] 4-[5-(2, 3-di hydro-1,4- h enzodi oxi nyl)]
-pip crazin e 3- Cyanophcnyl ) - 4- oxopent anal dehyde di et hyl acet al

( ConpourfilGad- d‘lﬂi’é"’ﬁlﬂ Benzspim e Esar ed usi ng the method descri bed

for Conpﬁiérlﬁlt%anﬂ}&h{]d U.%h Llll%_ei:fsg% d ﬁ'ﬂ?ﬁﬁ@ﬁﬁﬂ&d dﬁ&%@npou%nﬁ'llﬁ bu?r uce,

Og_ Prep. Proc I nstea e Ccrude was
purifi ecttshrgmg f:amhhc ﬁhm]munxg mﬁﬁhgﬁrnﬁ:EBQEhﬂ)&&i of8C @Ay pouvid &b A et Mo usual - - - - -

e e : 29 614 187204
(m 1FI )WWE ”szr‘E"ée “‘3‘?—4} ﬂ'-‘fzu M}Aém%%chr§n§ P%:f]( (m —3128 4.43 (m
2F1) . 725868 Mo, %ﬂt&lﬂ?%&ﬁﬂ?@caﬁﬂﬂnuaﬁﬁﬁ Bey2- C ano hen 1 - 4-0x0

ent anal deh’ de (Conpound 4 he titl'e conpound was obtained follow ng the
procedud®dd¥$eydZ&d for Conpound 1 d, but using as a starting materi al
Compound 43b i nstead of Compound | c. The crude was used in the next step
w t hout further purification.

1-(3-(2 E%é@ﬂﬂ@tifnMH-Dﬂmmi@ﬂqlﬂ-(fzy'l|htc4hflﬁnﬁﬁoc'§r9b|’i}){ﬂﬁﬂuﬂ-) Ay ﬁ%ﬁ?ﬂ'lqo%ﬁ nyl )] _pi
perazine The title conpound was prepared usingt met hod desc ed for
t he CongbumerZometlpxyphenylipipemazingi ng Conpound 43b instead of Corrpound | c

dI- d
e 5 Gt st s RERRSTLSHL DS BLARERF L CORERRARE o o,
flash cmmlmgbamhmg({aﬁn ﬂn@&@c&x%ﬁdmmﬁpﬁhﬂdﬂbmdl{d -Aug@pound (43.8

% ' HNWR (CDOI3, d): 1. 75-1.92 114), 2.21 H), 2,30-2.41 (m
314) 2 mpth é‘ bﬂf(ﬂmpﬂw mﬁzf-‘ﬂd?fgmiﬁ?(H’tﬂmﬂhmwbwlmpqrﬁamgm (

g H)48 Exgﬁjpo@ﬂras?hn@:d I:-? 116dh &rgl%al(o%:\phw(]?]: ?M%QID (?4]43’ akdP Lh%llﬂ'll t:anpn?niIiﬂ 7.72 (in,
1-[ 4- Cydboh¥iyl - 3- (2-tri fuoronct hoxyphenyl ) - 4- oxvbutyl]-4-(4- ind
olYl) - PRESIRA R%cr,, 5 1.03-2.02 m, 11H); 2.17-2.37 (o, 3H); 2.41-2.73 (m, SH); 2.94 (s,

3H); 2.95-3.12 (m, 410); 3.17 (s, 3H); 3.85 (s, 3H); 4.11-4.27 (in, 1H); 6.51-6.69 {m, 2H);

6.78-0.92 (m, 1H); 7.12-7.4] (m, 4H).

[M+H]™=510

Example 42 1-[4-Cyclohexyl-3-(2-dimethylaminocarbonylphenyl)-d-hydroxybutyl]-
4-{4-Muoro-2-methexyphenyl)

The title compound was synthesised using the method described for Compound 1c bui
startinp, from the Compound of Example 41 instead of Compoundlb. After the usual
work-up procedure, the crude was purified by (lash chromalography (PE — Me; CO-
NH3y/MeOH 75:25:0.2) affording the litle compound (64.2%).

[M+H]=512.6

Example 43 1-[3-(2-Cyanophenyl)-4-oxopentyl]-4-[5-(2,3-dihydro-1.4-
benzodioxinyl)]-pipcrazine

3-(2-Cvanophenyl»4-oxopenianaldehyde diethyl acelal {Compound 43a)

The utle compound was preparcd using the meithod described for Compound 2b but
using 1-(2-cyanophenyl)-propan-2-one ( R.A. Bruce, Org. Prep. Proc. Int. 407-412, 1999)
instcad of Compound 22 The crude was purified by flash chromalography (PE-EtOAc
8:2). Yield: 13%.
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1 -Cycl ohexyl -2-(2-trifluoroinel hoxyohcnvl) et hanone (Conpound 463! ﬁ%
m xture of 1.26 g oft-Irifluoronethoxybenzyl chloride, Zn powde 8 92['§§
and 1,2- I]ME was reiluxed for 3 h, cgeled al r. |.; afterwards, |t was
filtered and was added 0.002 g of

di chl orobi s(tri phenyl phosphi ne) - pal | adi um (11) followed by 0-72 nil of
cycl ohexanecarhonyl chloride to the filtrate sti rred at r. t.. Afterwards,

E FE EEE‘S’TH Ko Robicte Sy D20 cacRibondibent tmagt. 2 Gor e a2 59;@.2 "ed by
22
of the {11 e“??n%‘é’ﬁﬁd““fﬁﬁmnﬁ?ﬁ&@?%%Qtl 13570 1 o 3 a0 (s,

3H); 7.18-7.40 (m 4H);
4- Cycl ohe - 2-tr| fI uoy xyphegy% but yr al dehyde di et hyl
acet al & %—&&Mé—é}e Conpound 44a in 1 n of

DMSO wast (ﬂﬁﬂ: §H-h§§b
After 15 mn 0.1Z m oft- Eﬂﬂﬁgggg?ﬁ ecﬁu@%}é&l:ﬁ@%fe@g%(yﬁwag&dag%w and

the r eadmtmnmﬂxﬂamelmmsdthea&@winmm@l@hf uﬁteaﬂm['CAhtpeumdiﬂds"lhm drudeasasc ool ed

to r_t dlLu and ext.racted with methyl lert-butyl ether,

whi ch was<d} 8“’(‘ 315’% ﬁﬂf‘r}é"\waﬂf‘é{"&& to dryness in vacuo giving a crude
whi ch was purlfl ed by flash chromatography (nethyl Iert butyl ether- FE

93! 7) affordl ng 0. 092 g of the pure t|tIe product ' H- NMVR (CDClB 6)
1. 00- 2. % IipBro- hd-benaodioxie 4,50

ébo%ﬂ&%@&%@%@ﬂé&%ﬁ%ﬂ ‘l‘é%ﬁ%%hgﬁgg%w%d T —
1.1 m  dxakipld #Gut el Gomipornfd 48ba nktewto MEvEpdiint 16 @8d at(23-dihydrer1,4th.

Evapor ati on CFmd extraction with CH2Cl12 afforded the title corrpound whi ch
was usedeNAIeRB Sd)pipstazineinstead of F62.kdvillurrpethemnheny))-pineravre B | |

0. 80-1. 2

0- 98- L Syl B85 ok iy PEBICALA( 1 AR nhidfeapfflnd ™)
114- Cycl{6h&Xg).- 3- (2-tri fl uammet hoxyphcnvl) 4 oxobut vl | - 444-i ndol yl -

pi per azi, I 0 repared using .the nethod described for
t he Corrpgﬁﬁyiﬂ;&bgé Spp(i?gpl gﬁa’lmg %W&Unﬁmgcﬁll%:ﬂlﬂa@‘b‘f Edpound | e
and 1-( n I i4pRr t-gad .

(2, 2, 2 T Rt R ey G pePas T O2m X TG R2 (UD TAY by 11 ash
chr omat AgteipnyIDPESIF@Nen.@HY) to afford the title conmpound (53 %.

Example 44 1-[4-Cyclohexyl-3-(2-trifluoremethoxyphenyl)-4-oxobutyl]-4-(4-

indolyl)-piperazine

1-Cyclohexyl-2-{2-triluoromethoxyphenvl}ethanone {Compound 44a}

A mixture of 1.26 g of 2-trifluoromethoxybenzyl chlorde, Zn powder (.59 p) and 1,2-
DME was refluxed for 3 b, cooled al r.l.; afierwards, it was filtered and was added 9.002
g of dichlorobis{triphenylphosphine}-palladium (1I) followed by .72 ml of
cyclohexanecarbonyl chloride Lo the filirate stirred at r.L.. Aflerwards, the reaclion
mixture was stimred al reflux for 4 h, cooled at r.L.. Aller the usual work-up procedure
(sece Compound 1a), the crude was purified by flash chromalography ( methyl tert-butyl
ether- PE 96:4) to afford (.22 g of Lhe title compound.

'H-NMR (CBCl, 6): 1.10-2.00 (m, 10H); 3.80 (s, 3H); 7.18—7.40 {m, 4H);

4-Cyclohex yl-4-oxo-3-(2-triflucromethoxyphenyl)-butyraldehvde diethyl acetal

{Compound 44b)
To a solulion of 0.22 g of Compound 44a 1n 1 ml of DMSQ was added polassium terl-




"H NWMR (CDC13, 6): 1.00-2.10 (mi IFl); 2.20-2.50 (m4H); 2.5885.80 (m4H);
3.15-3.40 (md4H); 4.50 (1,1H); 6.50 (d,1H); 7.60 (dd,IH); (56 2aA53H) ;
7.20-7.35 (m4l-1); 8.15 (s,111) Exagml e 45 (RS, SR

1-[ 4- Acet oay- A- eycl ohexyl - 3- (2-fl uorophenyl ) -hutyl]4-(2- me(h

oxyphenyl ) - pi perazine | CCycl ohex |-2-(2-fluorophenyl)ethanone (Conpound
45a) To a m xture of 36 m of 2-tluorobenzyl zi nc chloride (0.5 MsoL in

] N R R A

chl ori devasAfldel M U6 reachion faGic v HEhkh Wt S0MREr8h/ AREG R0 wasGhoRlyi rred at
r.t. for 4 h,_ quenched with an aqueous saturated solution of amonium

chl or i ddo -t-oHluied wila yeaterend eximoted with metiofl 16et-biey] cthii, ehichasasdiriedd ( Na2S04)

0N e T i el i
puri fi cahroormiograpiyMuoitiDGBHuE) ¢thdr- PE-B. DoadoMing @ 092)s ofdhdpurktitic! H . 3-77

(s, 2H), 697732(m 41-1)
4- q/ctoﬁﬂifg}‘l: 4- 0x0- 3- (2-f 1 uor ophenyf - but yr al dehyde di et hyl acetal (Conmpound

2T (1o R R B B o PR AR oy R R adime LB Nt o7

Aftermart;f@(l,ﬂl—fj.@'l})@ﬂﬂ(mpﬂﬂ;m um tert-butoxi de was added and stirring at
reflux was continued for 30 mn-; the reaclion mxture was cooled to 80C
and 4.27 m oft-bronoacetal dchyde diethyl ace tal was added. After 18 h at
reflux, the reaction mxture was cooled to r.t., quenched with an agueous

saturated sol utlon of ammoni um chl oride (30 n extracted with 30 m of
Et OAc, wivehohesy-$#toked-{CNalStbinctmdyplvapbrlaie Yiesgsubd4¥@Ccuo giving a

d mat hy (petrol ther - ELOA
02 5: 7. BPVE b o fid 153, %#ﬁi@lcﬁ Smk o ;a%‘éwﬁaé%ﬁeéu"mﬁ”mm Cart 3, 8)
1- 00- 2. EOa;{dﬁ%lmHahﬂ)extrﬁ&QmZnﬁ?C 1, affded ?fhéﬁnéc Eﬂ: vxé%ﬁ clf‘n45 (m
2H), 6.90-7.35 (m 414) 4-Cycl ohexyt -4-o0xo0- 3- uorop enyil ) yral dehyde

( Conpouthg exkyepwithsutfurtkergurificaliong of t he corrpound 45 b, 9 ml of 50% aq.

then i IGRBREER 0o St delinsiB): 1925 GAATDT 2PAyERS GRbHE2pgt at d. ' washed
with br(dagH]Zg4@@@5)1%&“’3@@%@2’@@0_?)4@(@4 PP ﬁ_ﬁ to dryness in vacuo

to afford a crude (0.88 g), uséd in the nex step wi‘'t hout further

1-[4-Cyclohex yl-3-(2-trifluoromethoxyphenyl)-4-oxobuty! |44 -lndoly])-piperazine

The tille compound was prepared using the method described for the Compound of
Example | but using Compound 44¢ insiead oI Compound le and 1-(4-indalyl)-
piperazine instead ol 1-(2,2,2-triflucroethoxyphenyl)-piperazine. The crude was purilied
by flash chromatography (PE 'E1QAc 6:4) to afford the title compound (53 %a).

"H-NMR (CDCl;, 6): 1.00-2.10 {m,11H); 2.20-2.50 {m,4H); 2.50-2.80 (m,4H); 3,15-3.40
{m,4H); 4.50 (t.1H); 6.50 (d,1H); 7.60 (dd,!H); 7.007.20 (m,3H); 7.20-7.35 (m.4H); 8.15
(s,1H)

Example 45 (RS,5R) 1-[4-Acctoxy-4-cyclohexy)-3-(2-fluorophenyl)-butyl]4-(2-
methoxyphenyl)-piperazine
1-Cyclohexyl-2-(2-fluorophenyl)ethanone { Compound 45a)

To a mixture of 36 ml of 2-fluorobenzylzine chloride (0.5 M sol. in THF) and 0.008 g of
dichlorobis{triphenylphosphinc)-palladium (I1) stirred at 0°C was added dropwise viaa

syringe 2.14 ml of cyclohexancearbonyl chloride. Allerwards, Lhe reaction mixture was

e - = - ALprraar Ceddg S LT e -
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-purification. '"H NWVR (CDC1,, S): 0.90-2.10 (m 10H), 2-25-2.8Q QEE m
3.12-3.52 (m | H, 4.60- 4.80 (m 1 H), 6-95-7.40 (m 4 H), 9. (s, H
1- 14-C ycl ohexyl -3-(2-fl uorophen yl_g9-0xo butyl

1- 4--(2-met hoxyphenyl):: piperazin (Conmpound 45d) A m xture of 0.88 g oC

t he conpound 45c, 0.84 g of 1-(2-nethoxypheuyl)-piperazine-110, 1.06 g of
sodi um tri acet oxyborohydridc and 33 ml of CH2A 2 was stirred at r.l. for |
h, -- - -:z----- el T 7..DEC 2066 -68 kept overnight resting,

al kal i ni $BEFdate f%%%@"‘ﬂ&fgc‘:‘é&} AnALeaNy SR a"?ylé»}h% agEnpiyp shlondgashed

Wi th bris dB, sid@ed ki 20rhes HNRRSRRIchaR SYARRAES abd in vacua
the give a Igr_ude (1.46 g) which was ucsed I n tﬁ}g %&g‘?ast%\ggp\}é\ﬁﬁ? olat further
puri f i cadiyorss iavasgmbioed ing3. 58 grifithedtl byont et as hconie) whichpovid(teatsed! eum

et her - E( 1A) .af fordi re s le. - "HNWMR (CDC13, S): 1.05-2.00
(m 11|%ﬁ%‘%%%ﬁﬂ'ﬁﬁ%ﬁﬁ%ﬂgﬁ?ﬁ%(m 4H), 2.90 3.20 (rn, 411), 3.85
(s, 311)'HRMMBRYPESS): 1.10-2.05 (m, 10H), 2.47 (t, LH), 3.77 (5, 2H), 6.97-7.3 :

4- Cycl ahexyl - 342- f Iaugrophenvlg-4- hi]/droxgltiu[}iﬂ ] 4-(5'2- et hoxyp glr%‘i/] -

ppi perazi ne (Conpound 45e) To a solution of 1-4 6 g of Conpound 45d in 33
m of ) N ( .19 i) 4 and_t he m e was
stirred =g — AT - SHe T SOT Vet WS € RECERE-TTRE 22¢i on crude
was takeA solutivsh bhs B2 @ ofeempideaqs 196 i) oFtdiiGe WlieSdalihux! ayer vas
separated, washed with brine (2 x 15ml), dried (Na2SO4) and evaporated to
dr yness Tefe¥gaaa a5 m oficleeng byrdigtdlafinn tmremoye patdrs A Barvepds ddenell al 1 ash

chr omat - -2 N-ammoni a in t ol 75-25:2;

pet rol eﬁﬂ{%’?% w&?ﬁ%&%&ﬂ#@ a?dmgg%‘g&?ﬁﬁﬁé% W&H&“’aéﬁ?fé‘&”f?%‘afrrﬁgw-h‘geo. 82 g of

Conpoundeddinn(oipnes wit €oRid (o B06C uad :27nak ¢fal-brefoatdadcidNe RyNcagIoNi a i n

met hanol 70: 30; 2{2 ' H N%CD%S, 8): 0.80-1.40 Sm 6H)’, 1.50-1.82 (m

4H) , 1, 85Y% afldech Aler IR h 25 refhuxs thegeactipn mixtuye was epplal 193t grenghyd withes- 3. 26

(M 4H) aqdedid i 3 C .80-7.30

(i, " 7hgoaRedtd, Buded Bnliod o primpumh Bflotdh 4, ecdadids §i o6 i ohex

|1 - 4- f 415D we whishypis drieg (Va5 pouabevapbrated]te Aryn2ss ihwatmppiemy d cibdd an-  1- 01

oD et e DU RRH Uik 228 (pefototn S Hu0R2 AT S it 2P
2.97 g of the pure litle product.

'H-NMR (CDCs, 8): 1.00-2.16 (m, 17H), 2.20-2.52 (m, 2H), 3.30-3.72 (m, 4H), 4.25-
4.45 (m, 2H), 6.90-7.35 {m, 4H)

4-Cyclohexyi-4-0x0-3-{2-fluprophenyl)-butyraldehyde ( Compound 45¢)

A mixlure of 1.12 g of the compound 45b, 9 ml ol 50% aq. triflueroacelic acid and 18 mi
of CHyCl; was stirred for 2 h al r.t., and then diluled with 10 ml of CH3Cly. The organic
layer was separaled, washed with brine (2x15ml), dried (Na;504) and evaporalted to
dryness in vacuo to afford a crude (0.88 g), used in the nex| step without [urther
purification.

"H-NMR (CDCL;, 8): 0.90-2.10 (m, 10H), 2.25-2.70 (m, 2H), 3,12-3.52 {m, 1H), 4.60-
4.80 {m, 1H), 6.95-7.40 (m, 4H), 9.75 (s, | H}

1-]4-Cyvlohexyl-3-(2-fluorophenyl)-4-oxobutyl |-4-{2-methoxyphenyl}-pipemzine
{Compound 45d)
A mixture of 0.88 g of the compound 45¢, 0.84 g of 1-(2-methoxyphenyl)-piperazing HCL

1.00 g of sodium traceioxyborohydride and 33 ml of CH,Cl; was stirred at r.l. for 1 h,
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Chiral pak Al'} (0.46x25.cm), eluting with n-hexane-ElOH 95:5 (flow DEDOE@]E
mlmn; detector U 247 nm, 1 S 2R 1 -CycloheVl-4- 4-(2-me [Dbox Ten
perazin- | 1 -2- 2-fuaro hen D- butangg! -oi (Conpound 45e8) This corrpound
was obt ai ned by chiral colum chromat ography on Conpound 45e using

Chi r al pak AD (0.46x25 em), eluting wth n-hexane-E [OH 95:5 (flow = 0.5
m/mn; Q? DEC 20&% -69 detector 1JV 247 run). The absolute s |lereo
chemstry of ounds 4he in formof its sails with hydrogen brom de,
was deté?eﬂf?l ight resling alkalyisedipith 20%aqq NasGly, Tamoreasicdwier s sepasiiedy| e
crystal f al was
sel ect ed@{d?@gﬁﬂgﬁhact gﬁE% ysf%@ﬁgﬁ%ﬁﬁgg@%% cg@séﬁ#lber- The
dat a wergvecotiude (bd6 ghwRichakas d@abmdhe;(émrsﬁb@nwdhmpﬁrmﬂﬁgﬁﬁcah@i g\ X-ray area

detector _w th detectar e—454 25.6 C was controlled by a
W ndows 388 553 ﬁlﬁgbcy%[]t‘: I’W'{Q‘i“@é'pﬁiﬂ“iﬁ‘% E%F'@i‘%ﬁ“ﬁ Ao 8lewingw

(Ri gaku, m@%ﬁ at low tenperature (-120K), with M eronmax-002

m cro- Conf ocal" mrrors CuKaradiatior) [X(CuKa) =1.5405AJ. |ndexing was
per f or meH-NMR{ERE&e580.056380 (hat ifHna. 2642a0ve@n, D] 2. M82e72dupasied $or 360
seconds. %ﬁu% ﬁ@l g@ were neasured in five image groups with six
frames i h 5(5=t i exposure tinme was 160 seconds per degree. Anong
them five groups of imges were at angles phi = 0, 90 180 270 with

chi =50and ph| =0 with Chl =0 al | flarres wer e delta orrega = 30 and whi ch
makes t s H-CycloBéxyd p , i gpHEd

data reducti on. Rrogaram, api d Auto version 1.06 (Ri gaku, 2000) det er m ned
t he Lau@%ﬁ%—(%)@&ll—géd total 7,986 reflections were integrated for

st ruct urks sallwidnost el befdoreERAL 858i1e Rl 6 MRDM selrRah D@C wyp@d&w ucture
was sol ved by direct nmethods, using S1R92 (Al tonare et al 94). Al

cal cul atd @&DWPE%@F# the v tuge wagystirrasl atry-dped Bt Fasolvest B’@ﬂﬂp@@lﬁ gaku,

2002; t al.l hi
sof t war \e%pgﬂc agéelm sl %d:[\%[lpﬁé a%i?%xﬁ%g% é’g r?sﬁ%d?rgglr ﬁpt Ihg
asymet daweatvas mpmmeammquah esine (2=t i halpdicd m&hsﬂgdmbi: Fﬁaﬂ@wdr ogen

atom ¢ coordi nates and ani so, tr.Q ﬁE‘)hlsC t hermal  paraneters- e final cycle of

ful | - madFTEsy gdeeve [ sive a cruseiwiachwes gificd yseguential fash chromatopraphy

{pelrolcum ether-EiQAc-2 N aimunonia in methanol 75:25:2; petrolcum ether-F1QAc-2 N
ammonia in methanol 80:20:2} affording 0.82 g of Compound 45e (upper TLC Rf ;

eluent: pelrolenm ether-EtQAc-2 N ammonia in methanol 70:30:2).

'H-NMR (CDCl3, 8): 0.80-1.40 (m, 6H), 1.50-1.82 (m, 4H),1.85-2.10(m, 3 H), 2.21-2.45
{m, 2H), 2.52-2.85 (m, 4H), 2.98-3.26 (m, 4H), 3.28-3.42 (m, 1H), 3.50-3.60 (m, 1H),
3.85 (5, 3H), 6.80-7.30 (1, 7H), 7.62-7.80 (m, 1 H); OH peak not delectable

(1R.25) | -Cyclohexyl-4-[4-(2-methox vphenyl)-piperazin-1-y1]-2-(2-Auorophenyl j-butan-
1-ol (Compound 45eA)

This compound was oblained by chiral column chromatography on Compound 45e using
Chiralpak AT} (0.46x25 cin), cluling wilh n-hexane-F10H 95:5 (flow = 0.5 mU/min;
detector UV 247 nmy},

(18.2R) 1-Cyclahexyl-4-[4-(2-mefhox yphenyl)-piperazin- 1-y11-2-{2-Aucrophenvl )-butan-
1-0d {Compound 45eB)

This compound was oblained by chiral column chromalography on Compound 45e using
Chiralpak ALY (0.46x25 em), eluling with n-hexane-EIOH 95:5 (flow = 0.5 ml/min;
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6,297 reflections with I > 30(l), converged w.th agreenent factﬁohtq

R=0. 071, 5=2.224, Rw=0.073. The absolute configuration was det’e E{Qe(aﬂﬂﬁy
using the calculated Flack x paranetgg, which was 0.00 with esd = 0. 04.
Expected values are 0.0 ().Vithin 3 esd's) for correct and +1.0 for

I nverted absolute structure. References: Altomarc, A, Cascarano, G,

G acovazzo, C_ @ualgliardi, A, 13urla, M, Polidari, G, and Camalli, M,

(1994) S| R92 pl . Cryst., 27, 435. Carruthers, J.R and Watkin, D.J.
(1979), ‘iﬁé"t é‘i'ré?l??ﬁ?"ﬂﬁs, 698-699. -U-f DLC 20bd -70 Rigaku (2000), Rapid

Auto, Ri gaku 'ﬁwmmésil&emch@ﬂﬁy@aﬂ@&ﬁﬁmﬁé gty ﬁﬂﬂm%ﬂ%{ fth, (2000- 20

02), Crystal Stntturc Analysis Software, Crystal Structure Version 3.00,
Ri gaku/ NS@rogadgoisly, Tupddugnibngd /by sifible cvsod kanyldiffraciXn, (SA1T6%381- 5209,

Ri gaku, 3'9'1§i %ish%_ T0 ciL96-8666 Japan. Watkin, D.J., Prout, C K-
Carrut hers, J?RECEHICYBY GgE P! fpe TALS |ssue 10, Cheni cal

Cryst al | ogr apRYietdd ehapk Gingle PGy Setectel Bk By diffraction analysis and
1-f 4- Acet oxy- 4- cycl ohexyl - S-éﬁZ- T uor)ﬁhenyl )-butvll-4-(2-methoxyphenyl] _
ni ner axitAeurel an 3 glags fiber- Dhe data 3xrecaliecied op Migdudbwidmd n@e0d@pi mhagef TEA in

5 of ' : d 024 nl  of tyl i de.
Af t crgvfﬁégﬁ*eﬂfde‘g%%?%ﬁhﬁﬁﬁ u?lgy\%\%\é@pes% %IS g}e E%F Kt ?lf\g%fﬁ%n}f'ﬂggcﬂ og:M_ '? h
5%q. NI w2008 bBed)PC b 2ol REpiddnite dersion 1N @waad (Rigyapor ated in

vacua tog afford the title product (0,143 g) J14-NWR (CDC 1j, 6);
, 5: 0. 80-2P09% at lewsiegnpemtyre (-128Y<), ey Mipremax-862 migo-ComfocaHmimrars95 (s, 3 H) -

2,10- 2. m 2H) ; 40- 2. 65 :.2,90-3.15 (m 4H); 3.38-335 (m 1H);

3. 85 (?F?“’éfilﬁi‘m@ﬁ%((?'{iq]—ﬂggb%- X{ng was performesblgmAbree 4P 1J) Exanpl e 46
(RS, SR) ,l&: .@@:ﬂﬁ@%ﬂ Ak Qe - —4- . butyl] -4
-(2-net h&o@ég eny -pl%‘%%v%ﬂaﬁ efﬁgﬁggg%%lﬂ 'igwr%}&gsfﬁﬁ%qg%@%%und 45e
in 0.8 riveofnapy protipneithisix firedcsin cAch gwap; thel eegbsuR0ddeivao ] 60mBichids per
chloroformate, The reaction mxture was stirred at r. t- for 4 days and at

40C f or 9EHFe- AREDE ey 1ve Sps of Impessayass al 4ngles pbE 5 PHlOS. 1805, 2 etith heat i ng
at 40C f

added and TRe R Shiuge SR Fipined er B ncBh 207 YRR ik B bour e
| nto watznaardl 33 Taé Stopibllfcciol BoandxWai) 70em TeRE itk FeddtdGl of H20,
dried (Na2SO4)_and evaporated to dryness
program, Rapid Aulo version 1.06 (Rigaku, 2000), delermined the Lauc group was -1,
and lolal 7,986 reflections were mntegraled for structure solmion and refinements.
Sinple crystal resulis:
The structure was solved by direct melheds, using SIR92 (Altomare ct al_ 1994).
All calculations were performed using the CrystalStructure 3.0 (MSC/Rigaku, 2002;
Walkm el al., 1996, Carruithers and Watkin, 1979) crystallographic softwarc package, The
trial solulion obfained 38 nohydrogen atoms in the asymmetrical unit. Least squares
refinement included all nonhydrogen atomic coordinates and anisotropic thermal
parameters. The final cycle of full-malrix least-squares refinement on F was based on
6,297 reflections with 1> 3o(I), converged with agreement faclors: R=0.071, §=2.224,
Rw=0.073. The absolutc configuralion was delermined by using the calculated Flack x
paramcler, which was 0.00 with esd = 0.04. Expected values are 0.0 (within 3 esd’s) for
correct and +1.0 for inverted absolute skucture.
References:
Altomare, A., Cascarano, G., Giacovazzo, C. Gualgliardi, A., Burla, M., Polider, G., and
Camalli, M., (1994) SIR92, J_ Appl. Crysti., 27, 435.

Carruthers, J.IL and Watkin, D.J. (1979), Acta Cryst, A35, 698-699.



in vacuo. The crude was purified by flash chromat ography to (PEU'J’ beC 2uid
Et CAc- NH31MeOH 75:25:2.5) to yield 0,022g of the title product tH NWR
(cbA'3, S): 0.80-2.05 (m1311); 2.10- %}40 (m2H); 2-40-2.75 (m4H);
2-90-3.20 (m4H); 3-38-3.60 (m11-1); 3.70 (m3H); 3.85 (m311); 4.88 (t,]I
H; 6.80-7.25 (m7H); 7.38-7.50 (m1 H) Exanple 47 (RS, SR)
1-[4- Cycl ohexyl - 4- et hyl am nocar bonyl oxy- 3- (2- f uor ophenyl) 7 DEC 2006 _71
butyl] -4 -(2- mecho xyph enélé%- ip erazi_ n c To a solution of 0.126 g of
c:orrpoundlhssfelﬁﬂ B Rapidypuigy R mgumﬂrﬂimdfakm@p%s added 0.113 of et hyl
24 h and at 50C

;zfcygnaﬁ ter %@Wlt Wa's pﬁé%ﬂ vvater s?eﬁpmr?ict ed with

Et 20, wastesialflitubiur® Versialr 3.88] RIMaRSBHC, aﬂdﬂﬂe&pofﬂh%%oﬂﬁkmmﬂ? vacuo to
afford f jtle praqduct. ): 0.90-1.40(m 9H);
1.60-2. 1 ?ﬁg&&ﬁ“ﬁ%@ ﬁ%f?ﬁt‘%ﬁwls@% Tzakefs 19pratoa.1lapan.o 95.3 30 (in,
gH?BZ :73 ﬂaﬁ@{@%@@&aﬁpg%&lﬁﬁs%ﬁ. &Ahc.@lgnﬁée FH‘JD CEQ’Y%PAE‘?%QSUZIBZ (m 7H)

( RLS, SR)ZhetdeAtirnaaldodraphy lotoyratorgyQkfobhd XYH - 3- (2- 11 uor opbenyl ) - bu tyl]
-4-(2-m et hoxypheny |)-p ip cra xine To a solution of 0.124 g of Conpound
45e in 5 m of CH2CQ 2 was added potassium cyanatc. To the suspension
stirred ag. Aasld hat r.t.

and 5 hat 40C itional "Tnluoroaeetic aci - After 6 h
at 40C, HpgRE#HBHCtion m sture was cool ed, evaporated to dryness di luted

D vt e L o Y OB RG AL A DDA S SEEN s o hed

was pur isiitred abyS4¢: asds mewmwﬂ@mmmmhldrla‘é AREErAGIsNHS réddR %h&ﬁxraé 2.5) to
yield 0.064 g of th Li e praduel H-NNR% 1.50 (m61l);

f e O it by o, Do e i A AU SR F13§ (e Sod 9
(m4H); o%réﬁﬁsg)ﬁbiéd é».ga? {/a'@jjsm%éﬁ &ag%@me‘bllé%ﬂé&c?w 14785~ 4. 95 (M 1K)

6.80-7.26 (m

1-15-(2, H-mm/c[fmf &,Sﬁ-hmunbﬁnﬁm)]am 104(nhylely ax30-b.95 (& 7H);yds 3-
phenyl ) - hcx éﬂl g B erazin e The title conpound was sgnt hesi sed foll ow ng
the. prodsatie Hs26P el SA0G® CorBDuAdo- bt @it 3 386 Bum.ibi:ighs

tert-hutyl sRYNES qgﬁ]{ghggﬁr?% qur’e r}jﬁl—lﬂS hgq ad of isobutyl magnesi um

chl ori de- The "' m x was sti 3 h. The crude was

Example 46 (RS,SR) 1-[4-Cyclohexyl-3-(2-flugraophenyl)-4-
methoxycarbonyloxybutyl]-4-(2-methoxyphenyl)-piperuzine

To a solution of 0.112 g of Compound 45¢ in 0.8 m! ol pyridine stirred at 0°C, was added
0.022ml of methyl chloroformate. The reaction mixture was stirred at r.1. for 4 days and at
40°C for 5 h. Addilional 9.045 m] of methyl chloroflormate was added, heaiing at 40°C
for 4 h.. After 3 days at r.t., melhyl chloroformate {0.045 ml} was added and the mixiure
stirred at r.t. for 6h, After cooling, il was poured into water and cxtracied with
El0Ac(2x15ml),washed with 2x15ml of H20, dried (N2;S0O4) and evaporated io dryness
in vacuo, The crude was purificd by flash chromatography Lo (PE - ELDAC-NH;IMGUH
75:25:2.5) to yield 0.022g of he title product.

'H-NMR (CDCHs, 8): 0.80-2.05 {m,131D); 2.10-2.40 {m,211); 2.40-2.75 (m4H); 2.90-3.20
(m,4H); 3.38-3.60 {m, 11); 3.70 (m,3H); 3.85 {m,3H); 4.58 (t,lH); 6.80-7.25 (m,7H);
7.38-7.50 {m,1H)

Example 47 (RS,SR) 1-[4-Cyclohexyl-4-ethylaminocarbonyloxy-3-(2-Mlucrophenyl)-

el e e e L L i b DT L D Y m——— e o onaaap ST orrawira = LK SR S N 1P et S



purified by flash chromatography (CHZC12 - mAO-1 99:1) affordlnf the t|tIe
product as an browni ?g i013|7d (15|‘|’/?) Iil-glg/Rz(%)C(ln? 6)114§) 82 o 48 (m
%Li)s,l_%:jg (m972(H)m é14) 2] 99(?28 (m'aH), 3. 6% §57§ g?(l H)5,11)4. 19- 4.41
5-6.87 1 .- -

(m 4, 549568 (m 28, g; DEC 20(()? ;Dz [ MtH] * - 125. 7 Exanpl e 50
1- (4-Fl uoro: 2 rret hoxyphen --[ (4-hydr oxy- 3- phenyl ) -hcpt-5-ynyl | -
pi pergzﬂi’l‘é'; gg@ " L5y he H&Hem?“%yl) 4 - é4 flTehq . comp
uor o- sann
obl ai nedﬁF‘% Ol@&fﬁg\% ngyt %25)%9%{;2@3?%1 descr?jgit-%q3 E})r{%n S’W&h?b‘f %ﬂﬁ‘ﬂpl e |
but usi rlblhknéelhﬂam::mgmmﬂdaﬂ tnai:.uﬁ‘mnnmlmi-vasﬁ:artcﬂ&t eadordf4 ICarPawmdCioe and |
- - 1 8- ine ins |ea
1 (2, 2, o FOpRE AR TGk b Tcleaity e Qevashecbyich FOh
THN R 325‘{5?3?%5* 4Pt 0 ks Py MU B A0SR RPN Ty
3.85 (s, HNMR(@Ob an . 9@Hl 41 PH)H1 68261 (/(in, ?H} 221]313 r;mﬁn82[-[7| 29%](5%3_71 rlél)l ]
" Fazi ndm SR 55 ok 1 £31% Goas s & Eﬁaﬁ%ﬂﬁﬁlfhﬁﬂ)d;%‘lqum the

| t t t ho ut using as a
E{ Sff?ﬁgﬁﬁﬁﬁ?.fmfé%%u’ﬁﬁ@%iﬂﬁnst cad of Compound  6h. Purification by
flash chromat ography (Cl-12C 2- g/thz_l 85 5) yllel ;Jledzt hZ t2| lee mcoggmi)nd (55
9 )
2 493 g“%“("n?w%(%s%}z‘ 4 )fé"memrhfﬁyf) ‘&%&E#"Féﬂﬁff -n_lggynplmu (si 3H):
653 6. 7 bl 2B inchofPpifondf-lifibrabinel): 7-12° 7.45 (m 5H). 9.68-9.79 (m

11-1). 1-(4-Fluoro nmet hoxyphenyl %(4 hydr oxy- 3- phenyl ) - hept
55- ynv! oGt ’gﬂiwlﬂqqfﬂbmﬁ%ﬂﬁ‘ﬁtm@lé'@n%(?m npled” GHCh wieschdided potassigmt he

ut _usikn S slarting
D eSS i S POL oFA R oG g B i
1- pr opyﬂyllhmgmﬂmdtﬁrh inrdgAC pelditibral N fludrdeidbiic amtx.@@ﬁucmﬂ (@ | $%l?:tm@é} 60

but yl umchloride,. The crude was purified chr omat ogr aphy
ké‘lzéﬁ n%@cﬁfs%rﬂffﬂ% PEIYE Hs cAgled; evRROEIcd deidpmess, nalh;i@:i Py wilersany o |

(22.6 / ®aQH 2N, cxtracied with BtOAC; the extracvt was washed with Hz0, dried (Na;SOy)

LT L L L e e e e e i e g - e A e T S A e

and evaporaled (o dryness in vacuo. The crude was purified by flash chromatography (o
(PE - ELOAc-NH/MeOH 75:25:2.5) lo yield 0.064 g of Ihe lille product.

'H-NMR {CDCH;, 8): 0.90-1.50 (m,6H); 1.50-2.05 (m,7H); 2.10-2.40 {m,2H); 2,50-2.70
{m.4H); 2.95-3.15 (m AH); 3.40-3.55 (m,1H); 3.85 (s,3H); 4.45 (s,2H); 4.85-4.95 (m,1H);
6.80-7.26 {m,7H);7.32-7.45 (m,1H)

Example 49 1-J5-(2,3-Dihydro-1,4-benzodioxinyl)]-4- (4-hydroxy-5,5-dimethyl-3-
phenyl)-hexyl]-piperazine

The tille compound was synthesised following the procedure described for the compound
of Example 36 but using tert-bulylmagnesium chloride (IN in THF) instead ol
isobutylmagnesium chloride The mixiure was stirred at r.t. for 3 h. The crude was
purtfied by flash chromatography (CH>Cl, — MeOH 99:1) aTording the title pn}duct as an
brewnish solid (15 %).

"H-NMR (CDCI;, : 0.88 (m, 9H), 1.31-1.48 (m, 2H), 1.73-1.97 (m, 1), 1.96-2.21 (m,
1H), 2.22-2.48 (m, 2H), 2.49-2.97 (m, 5H), 2.99-3.28 (m, 4H), 3.61-3.73 (m, | H), 4.19-
4.41 (m, 4H), 6.49-6.63 (m, 2H}, 6.75-6.87 (m, 1H), 7.15-7.44 (m, 5ID).
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"HNM (CDCI 3, b): 0.84-1.17 (m 3H), 1.40-1.70 (m 214), 1. 7@11 gg ﬁ

IH), 1.93-2.22 (m 111), 2.25-3.29 (m 10H), 3.80 (s, 3H), 3. _Be 9[@]51
1H), 6.50-6.65 (m 21-1), 6.70- 6. 90_,@1 11-1), 7.214-7.38 (in, 5H. i: - -
~ 7z ~~C 2ar:~ -73- [MH +=397, 2 Exanpl'e 51 ,
(E, Z2)-1- (4- Fl uor o- 2- net hoxyphenyl ) - 4-[ (4- hydr oxy- 3- phenyl ) - hept - 5-

enyl [-piperaxine (1:1 mxture) The title conpound was obtai ned fol |l ow ng

t he procedure described for the conpound of Exanple 36 but using as a

st art i nglMaHEH8F-7Compound 50b ins | ead of Conpound 26¢ and using

1- propenyl magnesi um brom de (05 N in THE) instead of a solution of

| sobut yl magnesi um chl ori de-. The crude was purified by flash chromatography
( CHz Cl 2-Rvap10 90 U-(HEfwirdizagettiay phinyted-¢@opaitosy-asplany Bl Wﬁghg;ﬂsy oil (30
% . 'HNWR (CDC13, (5; 1.17-1-73 {'m 4H), 1.92-2.51 (m ZI—?, 52-3.42 (m
11 H). PBIRERE 34, 4.22-4-65 (m 11-1), 5.28-5.75 (m 2H), 6.50-6.64 (m
2H), 6.72-6.91 (m 1H), 7.13- 7.41 (m 5H). [M+l-1]4=399.2 Further
purification by preparative LC-MS chronmat ography afforded the isolation of
the follHGvympochplomyiepyl i afifleorb 2-methoxyphenyl)-piperazine (Compound 50a)

E,Z2)-1-(4-f -2-nmeth h -4-1(4-h - 3: |)-1tept-5-
eyl - pr B W R Po g bR e ol obying i Fessbnare deperited3ar e aempndfy)
1.74-1. rushne- 22 - BB doSnsie DG m IH),
5. 18-5. ?%‘*‘ﬁ“'rif‘]‘e g'ﬂ)ﬂt,'ﬁa ¢34 é’?‘ggg‘f ﬁn@?ﬁ%@ 6. 712-%59*’1“:( m )%%4904]%_5 Tgang ( rknl)
5H), [ M{4-fMpre=3oetioxyphenybl-Bperazine inslead of 1-(2,2 2-irlluoracthoxyphenyl)-

E) - 1- (44 El 2= et h -4-[(4-h - 3- 1).- hept - 5-

oy |- pteriagien Do e ARG b e it E 2 R e B4 1 50 (m
411), 1c@dpduwRBo0me). D)., 2.32-3.15 (m 1 IH), 3.84 (s, 31-1), 4.09-4.12
(m IH), 5.15-5.23 (m 113), 5.34-5.49 (m 114), 6.48-6.60 (m 2I1), 6.70-

6.92 (m HINMR (CDAR- P, D12 3D (S-PID: MG 72 $906H); 2.97-3.14 {m, 4H); 3.85 (5,
3H); 4.01-4.12 (m, 111); 6.54-6.71 (m, 2H); 6.82-7.97 (m, 11I); 7.28-7.47 (m, 5H)

" 1-(4-Fluoro-2-methoxyphenyl)-4-(3-formyl-3-phenvlpropyl)-piperazine {Compound 50b)

The tillc compound was obiained following the procedure described far Compound 6
(altermnalive method) but using as a slarting maierial Compound 50a insiead of Compound
6h. Purificalton by flash chromatography (CHzClz-McOH 95:5) yielded Lhe title
compound (55 %). Oil.

'H-NMR (CDCls, & 1.81-2.00 {m, 1II}); 2.24-2 .48 (m, 3H}; 2.49-3.82 {m, 4H); 3.87-3.19
{(m, 4H), 3.61-1.73 (m, 1H); 3.34 (s; 3H); 6.53-6.71 {m, 2I1); 6.80-6.94 {m, 1H); 7.12-
7.45 {m, 5H); 2.68-9.79 (m, iH).

1-{4-Fluoro-2-methoxyphenyl)-4-[{4-hydroxy-3-phenyl)-hept-5-ynyl]- piperazine

The litle compound was obtained following the procedure described for the compound of
Example 36 but using as a slarting matenial Compound 50b instead of Compound 26¢ and
using l-propynylmagnesium bromide (0.5 N in THF) instead of a solution of
isobutylmagnesium chloride . The crude was purified by flash chromatography (CH>Cl; —
MeQOH 99:1) affording the title preduel as a yellow glassy oil (22.6 %).

TH-NMR (CDPCT5, 6): 0.84-1.17 (m, 3H), 1.40-1,70 (m, 2H), 1.74-1.90 (m, IH), 1.93-2.22
{m, 1E), 2.25-3.29 (m, 10H), 3.80 (s, 3H), 3.84-3.99 (m, 1H), 6.50-6.65 (m, 2H), 6.70-
6.90 {m, 1H), 7.14-7.38 (in, 5H}.
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1-J5-(2, 3-Di hydro--1, 4- bcnzodi oxi nyl ) 1- 4-[ (4- hydr oxy- 5- ne( hyl - QTBLC 2085
phcnyl) - hex- 5-enyl | - pi peraxi ne (RS, RS;RS, SR 6:4) The title conpound was
synt hesi sed foll owi ng the procedure described for the conpound of Exanple
36 but using isopropenyl nuagnesi um bromde (0.5 Nin THF) instead a

sol ution of isobutyl magnesium chloride-The m xture was stirred at r.t for 3
It. The crude was purified by flash chronatography (CH2Cl 2- McCH 99: 1)

af f or di AyTtHEe=89¥4%e product as an brownish solid (38 % _ 'H NM (CDClj,
b): I _65-1.79 (m 31l), 2.03-2.12 (m 1H), 2.32-2.48 (m 1H), 2.57-2.78
(m IH, 2.79-3.42 (m 121=1), 4.21-4.45 (m 4H), 4-65-4.95 (m 2H),

6::\';9 6[ ﬁg‘:l{d}ﬁp]:g‘l) (E,Zﬁl@@-lﬁulﬁ@-ﬁ-ﬂietﬂﬁﬁyph@nﬂ?—df{[i Qydfoxyl Fphenyl)-REpis-41 (M

| -[5- (299&'tbrmpeﬁaamfalbleﬁfiﬁﬁﬁ)oxu nyl )] -4-[ (4-hydroxy-6-nethyl -3- ph

cayl ) - hen,.t

fol |l ow ﬁlgl tt l%c%?rﬁ:’ % é@ﬁj @l@vﬁﬂ?ﬂ{e@b%&%@%ﬂﬂ{b@d%@%ﬂ{@gwﬁgt usi ng
2- met hyIE'adahyﬂmﬁ@bﬂsjbu@zB lalscurtikfem@frial liIShmpm]i'idFﬁ)(}hl nséelad] GompEind tice And f
isobutyl ma esi um chl ori de, The S sti rred at_ r.t. for 3 1t. The
crude gh?‘i“l’F@é“%%“%"ﬁkW%ﬂ?%g SB'ﬁS ptsd@fasofierofog: 1) af f ordi ng
thetltl ﬁﬁuﬁ‘a? &t owni sh solid (48%_ "HNWR (CDA 3, b]: 1.68-1.73

(m 3H) 1 4-2705 (m 2.06-2,18 (m 1H), 2.19-2.31 (m 1H)),
2 47 2. The(cmdels plﬁlﬂ%ﬂh&ﬂdﬂl ¢lrpmpRigyaphs (CBL @K —MEGH 99H) affordig 493 (m

2. Ot St § o bR By, 13D & 77684 (m 1 7.21-7.48

- Di hydr Oy Insroenz et §xi nyll)aﬂs(}n[@hy@ﬁ%yrﬁn(zimtmg@ydz) -npgeﬁﬁi( $u
tylj-piperazinc The Li tie conpound was synt 'hesi'sed T ol e procedure
descri bédl)f 4224 (mariplhunes- 56‘[5 (B¢ b)) e5B6.-Gdutn, AE),NH726 9hilmnyHief hksi um
brom de 7(¢€1 é\/l i }THF) i nstead of a solution ofisobutylmagnesi um chl oride
The m xt'd "\’héf@lstirred atr.t. for 3 h. The crude was purified by Ilash
chr omat guraphyaded - 12C12- MeOH 99:1) affording the title product as an
brownish solid (33 %9. - - ----------- a70Ec2a(®

Further purification by preparative LC-MS chromatography afforded the isolation of the

following compounds:

Example 52 (E,Z)-1-{4-fluoro-2-methoxyphenyl}-4-[(4-hydroxy-3-phenyl}-hept-5-
enyl]-piperazine (3:95 mixture)

'H-NMR (CDCl, 8): 1.24-1.43 (m, 3H), 1.74-1.91 {m, 2ZH}, 1.92-3.12 (m, 12H}, 3.82 (s
3H), 4.41-4.55 {m, 1H), 1.18-5.65 (m, 2H), 6.48-6.59 {m, 2H), 6.71-6.91 (m, 1H), 7.13-
7.43 (m, SH).

[M+H]"=399.2

-]

Example 53 (I2)-1-(4-Fluore-2-methoxyphenyl)-4-[(4-hydroxy-3-phenyl)-hept-5-
enyl]-piperazine (RS,RS:RS.SR 9:1 mixiure)

'H-NMR (CDCl;, 8): 1.44-1.59 (m, 4H), [.71-2.03 {m, 2H), 2.32-3.15 (m, 11H}), 3.84 (s,
3H), 4.09-4.12 {m, TH), 5.15-5.23 {m, 1 H}, 5.34-5.49 {m, 1H), 6.48-6.60 (m, 2IT}, 6.70-
6.92 {m, 1I1), 7.13-7.43 {m, 5H).

[M+H]"=3992
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-75 "HNWR (CDOl 3, 6):1.75-223 (m 3H). 2.48-2.53 (m 2H), 2.54-2.94 (m
4H),3.05-3.32 (m 5H), 4.23-4.41 (m 4H), 5.12-5.21 (m | m,uq.ggcamgg;
(m 5H), 7.11-7.48 (m 611). [Nﬁkﬂ'gf 1.7 Exanpl e 57

1-[5-(2, 3-D hydro-1, 4- benzodi oxi.nyl )] -0-[ (4- hydr oxy- 3- phenyl ) octyl ] -

pi perazine The title conpound was synt hesised follow ng the procedure
descri bed for the conpound of Exanple 36 but using n-hutyl nagnesi um
chloride (2 Min THF) instead of a solution of isobulylnagnesium chloride.
The ni xtExamme§d st-15-(Z3 Dbhydro-1.4benz@lingin T4 (4bpd mxs-S-mettiyi-3ed by fl ash

h t OCE2-. NEOH 99: 1 ing the titl duct

Eréﬁn”?sc’ %@FM"‘%" “%I]Z'H'Wﬁ&@g‘?ég?%g?el -8. 7|8 (% ngOI;J? 1?32?2.31 (m

6H) , 1. %heditR@ofriPouddhvas HniliesBed &ollobimg tl'ﬂe'f;\-occauéjdcgerﬁged([’gﬂolhq(g EBmF&EDQZ- 3.32
m :

m 10H), 3.62-3.74 (m |H, 4.23-4.44 (m 4H), 6.47-6.
gs. 61- 6.FD6J§ Bxagnple 34)but %slwsigpsweuﬂpwganél brczm% (B3 N in THF) inplead apH) ' =425. 4

o Ca e ($3btrion of isobutylimaenesiyum ohlqrids. The mixture was stiged st 1t for 3. The pruce
pi per aziwus prifiyd by AystBelpymrxpi rdphy (GHIED y e O 98t I WiToatisg e HilSpigend 58a)

The title conpound s.9btained follow ng the procedure descri bed for the
conpoun@sa?gr%?r}bqﬂmﬁg Y- using as a starting material Conpound 175

i nstead of compound 6f and 1- pnpynyi magnesi um chloride (2M sol _ in THF)
ins | ead of et hyl magnesi um chloride, The crude was purified by flash

ehr omat QAR (CUELEAY: £ 687 (1), 380 208 e ) 22 praats, 18Lom) .
R (G T 370 e T 3Ty, A0a i s 4ED). 44574 04 (in ), 69938 G It o
- et hoxsnds. 65 Gy | g BL7o0s Yo g ety 99odi ApfdYsgacet al(Conpound 58h) The

title conpound was ‘Synthesized as descri Compound 1.d using as a
starl i ngM--¥Bt=04 Conpound 58a ins | ead of Conmpound Ic. Afer El OAc
extraction, the crude was used wi thout further purification in the next
step. fl7BCC2W -76 4-Methoxy-3-phenyl hent - 5-ynal dehyde (Conpound 58c) The
title conmaipsyassoRiRDISHrHN - DehAINRYILRFAIY o BR8GhEMGP3S or Conpound

| e,

phenyl)-hept-6-enyl]-piperazine

The title compound was synthesised following Lhe procedure described for the compound
of Example 36 bul using 2-methylallylmagnesium chloride (0.5 N in THF) instead a
solulion of isobutylmagnesium chloride The mixturc was stirred at r.t. for 3 h. The crude
was purified by flash chromatography (CH.Cl; — MeQI1 99:1) affording the liile product
as an brownish solid (48%).

TH-.NMR (CDCH, &): 1.68-1.73 (m, 3H), 1.94-2.05 (m, 2H), 2.06-2,18 {m, 1H), 2.19-2.31
(m, 1H), 2.47-2.51 (m, 1H}, 2.52-3 42 (m, 12H)}, 4.23-4.44 (m, 4H), 4.62-4.93 (m, 2H),
6.49-6.53 (m, 1H), 6.62-6.65 {m, 1H), 6.77-6.84 (m, 1H), 7.21-7.48 (m, SH}.
[M+H]=423.6

Examplc 36 1-[5-(2,3-Dihydro-1,4-henzodioxinyl)|-4-[4-hydroxy-4-(2-thienyl)-3-
phenylbuiyl]-piperazine

The litie compound was synthesised following the procedure described for the compound
of Example 36 bul using 2-thienylmagnesium bromide (1 M in THF) instead of a solution
of isobutylmagnesium chlonde The mixture was stirred at z.t. for 3 h. The crude was

rur fied by flash chromatography (CH;Cl, — MeOH 99:1) allording the title product as an
browmsh solid (33 %)
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but using as a starting material Conpound 58b instead of conmpound 1d_ The
title product was used in the next step without further pur quiﬁ

1- (4 - Tl uoro-2-net hoxyphenyl )1I- [ (4gnethoxy-3 -phenyl)-he p é;ﬁﬁﬂﬁ

] _piperazine The title conpound was prepared usi ng the nmethod descri bed
for the Conpound of Exanple | but using conpound 58c ins |ead of Conpound
|l e and 1-(4-fluoro-2- nethoxyphenyl) pi perazine instead of

1- (2,2, 2 trlfluoroelhoxy n ? erazine. The crude was purified by
f1ash chit @){éms H5) 248-368 (md2ih 8. 34-2.04 (motigh 3r5-3.827. 5 9 .

) o de ot %é?* é%r e ﬁéé@n@dfﬁrﬁ&ﬂaf% 596t Bog lm. 571y 508"

and 3. 40ﬂﬂ£HF¥ai13FD 3.76 (m 3H); 3.93-3.98 (m 1H), 6.48-6.57 (n1 211),
6.76 (dd, 114) 7.22-7.48 (in, 5H) _ \M-II] =411.13 Exanple 59 (k;
, Z)-1- (4-Fl uor e-2-nctt hoxyphenyl ) - 4-[ (4-met| ruxy- 3- phenyl ) - hept - 5-

oL PR, (UPRES I ARIGRIEOL A gt o siosp e 1 ne

conpounqmpasmnhialned fol l ow ng the procedure described for the conmpound of
Conpound 17b instead of conpound

Exanpl tart t |

o “anu £l R o o ol s dosi componns

t hyl f t hy (PE
° Etyor&ﬁgﬂm*g)ﬂ”@f%% B e e B RASINAT R [ S| Bl SEETIASTP™ L
and 1. 60:f(1@bdlyl®agnesmnsaﬂmdr4mmmmm)c wiik. slitre@ 288L (on3 H. Pkl crude Wi 2. 92 (in,

5555 S5t oY gigh Sl e s Rokdu dymptucs b aeny e

di met hy IbreaisRkolid@gPaUnd 59b) The title conpound was synt hesi sed as
described for Conpound |d using as a starting material Conpound 59a ins
| ead of MR C2ET Al O -ET8 0N, BEX 1 82¢ 1. dh(m t6H), tosd06nas 1 H)s2d6iong he next

S50 Rt AL 0% oL R 92 1Bl o3 280, 5@75@%%(%53 35
(m 9H 544?&eﬂzﬂm24ﬁﬁmﬁllﬁlﬁb(m4lﬁ)?»ﬁ(@dﬁ 4 k) 1HR 724- ﬁ%ﬁj n: 5;}1[)59(:) 7.12-739

5 11 4- Met hox henyl hept - 5- enal dehyde (Co
(m [R/HH] Za55 4 y-3-p y p y

Example 58 1-{(4-Fhsoro-2-methoxyphcnyl)-4-|(4-methoxy-3-phenyl)-hept-5-ynyl]-
piperazine

4-Hydroxy-1-phenvlhepi-5-vnaldehyde dimethyl acelal (Compound 58a)

The title compound was obtained following the procedure described for the compound of
Example 6 but using as a starting material Compound 17b insiead of compound 6 and 1-
propynylmagnesium chloride (2M sol. in THF) instead of ethylmagnesium chloride, The
crude was purified by ilash chromatography (EIOAc - PE 3:7) affording the litle producl.
{81 %). .

'H-NMR (CDCls;, 8); 1.78-1.88 (m, JH), 1.81-2.21 {in, 3H}, 2.92-3.08 {m, 1H), 3.20-3.35
(m, 7H), 4.18-4.24 {m, 1H), 7.20-7.39 (m, 5H).

4-Methoxy-3-phenylhepl-5-ynaldehyde dimethyl acelal {Compound 586)

The tille compound was synihesized as described for Compound 1d vsing as a slarling
material Compound 58a instead of Compound le. Afier EIOAc exlraction, the crude was

used withoul further purification in Lthe next slep.
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The title conpound was obtained follow ng the procedure described for
Compound I ¢, but using as a starting material Conpound 59b mzﬂt]é@ﬂ_f{jog ong
conpound | d. The title product ' vva? used in the next step w thout
further purification 1-(4-Pluoro-2-nt q]oxyphenyl ) A-[ (4- et hoxy- 3- phenyl

) -heel -5-enyl | -ni perazine The title conpound was prepared using the nethod
described for the Conpound of Exanple 1 but using conpound 59c instead of

Compound. | e and 1-(4- quoro 2 nethoxyphenyl) pi perazine ins | ead of
| - (2, 2, 20Xy oy BaniyBie Agldeh ippvrel S8Ehe  crude was purlfled by

5P, ROl R0 iy b2 AL, Iy gy (192
1.88-2. Uﬁll(-l-mlghﬁﬁkw[&gﬁﬁﬁleﬁalﬂmﬁﬁﬁun23% insthad &1 3915@::1&@]{14'1")1@ tile gn%dgct75 (m 1
H); 2.88-3.00 ( , 3.08 and 3.13 (2 x s, 3H); 352 and 4.0 , 114);
3.75 (s, W@lusitimrai Bsﬂ§f@£3-'~"(t'?ﬁutmh==f5umﬁcdguu1 (m |F), 6.48-6. 57 (m 2H),
6.76 (m IH, 7.05-7.32 (m 511). [MtH J'4 | 334 Exanple 60

(E, 2)-1-(4-Fluoro-2-net hoxyphenyl)-4-[ (4-met hoxy- 3- phenyl) - hept - 5-

ool nt b naChe par L TLCat | o Sier d*‘a?m‘eméﬂ‘”“?'ﬂ’”éb*"fhiNEN““éQ“?:%cY’S‘S ).

i sol ate urification step o e a

1. 48 an(cjﬂ1 gﬁf (CgH‘F"%?%fWﬂ?LPFFQﬂfE ysing Fhﬂp@ﬁ& Egﬂ%btzd log thefommpgundpf22- 2. 78 (m
511); 2.% 7 8 (2t, |

5 8)5 o amélelﬁhlﬁtmsu@‘%mﬁuﬁéﬁﬁé‘ﬁllséa@gl lﬁg‘&ﬁpmﬁh) be L&Jﬁda)(*qa@&gé% 6(9 (m ;? 1,
6. 82-6. gllcﬂecmyphmll mpamzing n&zsea@mﬂa&gzz [ﬂﬂﬁoﬂcﬁa}ﬁmﬁhaﬂd)ﬁnpmme Blhc

1-[ 4- t 4-1 | 2-

b RSt S SR RS B by SSBLM  oneid orom ae

(Compoutl? $%a) A mixture of 1.2 g of 2-nel hoxynet hyl benzyl al cohol
(1. Chem, Soc., 1954, 2819-2826 , 2.5 g of triphenyl phosphine, 3.14 g
of t et r mHHIWRetHAAe ranhﬁS@an 852 CAPILIDARALDS (8t, RHY. 61 22.48. (tn, 4HRr2.48-1 t .

pur 1 od By PERE Efp oRlrb g Fhh S0 00t R B Eind a0 5 Fukd e T o e
conpoun@H); 3.4- mmm;m;l,% 18-8)57 (s, éﬂ} (mba @811R) #2689 485m, %'fb; 4.65 (s, 21-1),

715730& ?illili .22- 7.45 (m

Example 5% (E,Z)-1-(4-Fluoro-2-mcthoxyphenyl)-4-[(4-methoxy-3-phenyl)-hept-5-
enyl]-piperazine (npper TLC rl diastereomer)
4-Hydroxy-3-phenylhept-5-enaldchyde dimethyl acctal {Compound 593

The lille compound was oblained following the procedure described for the compound of

Example 6 bul using 2s a slarting material Compound 17b instead of compound 6fand 1-
propenylmagnesium chloride (2M sol. in THF) instead of cthylmagnesium chloride.

The crude was purified by flash chromatography (PE - EtQAc 7-3) affording the tille
product, {42 %5).

'"H-NMR (CDCI;, 8): 1.50 and 1.60 {2 d,3RH), 1 85-2.04 (m, 2H), 2.15-2.38 (m, 1H),
2.78-2.92 (m, 1H), 3.22 and 3.38 (4 x 5, 6H}), 4.10-4.24 {m, 11), 4.58 {dd, 1H), 5.22-5.59
(m, 2H}), 7.20-7.39 (m, 5H).

4-Methoxy-3-phenylhept-5-enaldchyde dimethy] aceial (Compound 59h)

The tille compound was synihesised as deseribed for Compound 1d using as a starling
malerial Compound 5%a insicad of Compound le. ARer FitQAc extraclion, the enrde was

used in the next step without further purification.

B T
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1 -Cclohex I-2 2-methox eth 1 hen | thanone Comand 61 b) To a-suspension
of 1.44 g ~fZn(Cu) (prepared as described in Org. Syn. 5, 855) [Ilhnﬁ[:nj_yﬂﬂﬁof
anhydrous benzene stirred at r_t. un nitrogen, was added dropw se
solution of 1.6 g of Compound 61 a ahd 1.17 ml of N, N-di rrethylacelamde in
10 mM of benzene. The mxture was stirred at r_[_ for |I h, then at reflux
for 4 h. After cooling at 60C, was added a solution of 0.073 g of

pal | adium tetrakis triphenyl phospltine in 3 m of benzene followed by a
sol ut i onHe¥MR 850615, &F 1dy<ahdhé?>5a(ngdanbbay-|2 Z{ﬂl‘lnqﬂif-ljﬁz 6173D51in, Al prIZene.

h h ;
he mxEurondeD: S Pk huni b £ AR 500 aboer. Eer PDATRARI . 1 e

filtrate was washed vvlth a aq, saturated solution of anmmoni um chl ori de,
aq. NaFIl CO3 and brine, dried and evapor ated to dryness. The crude was pur
i fled Yy % - Sephreorttple-amide 4) to afford 1 g of the

titl 10- | _OH), 225-2.43 1),

340 (s, 3#'*-‘ Cmpgtd wad gt b%%waggg@ Seulcesoritag o Compaing 1ov |
| oh t al

oo ou ety ﬁ%@?ﬁ%ﬁ?ﬁﬁ%ﬁ?ﬁﬂ%ﬁ?ﬁ%.Lﬁ%”?ﬁ?%%ﬂiﬂﬁdaéiﬁr | bed

f or Conptansed thenexisiepgvitigyhboilbaupeificalinet ead of
1-(2-trilluoromet hoxyphenyl)-propan-2-one. Usual work-up procedure and
purification afforded the [I Ile conpound. 4

Cycl 0he>lW-Humoz-ﬁmﬂﬁxﬂﬁidmnwmhﬂélﬂ&}anyinm%]:u@ %ﬁmﬁg%érﬁﬂﬂpound 61d)
The title conmpound was obtained follow ng t Broce ure described for
Conpound hg lide copgeundk wagprapargd y3ing meﬁgethml gescrbe pund dfnst ead of
conmpoun 1 I E‘% o, in the next
step w?ﬁ%ﬁl}? fluir'][tﬂhlfgir"tgﬁjﬁr ?Igd;? XE%L %g%dh z'%f:lvi,a@(@‘?%lléztzhox)rn

tth?/l phmﬁ&l@xﬁrﬁhmybml:ug/rh:]:mén(smﬂﬂ bﬁdH’(@ 221~rrﬁhiohwld dbmdypmﬂyg E;mrmﬁazm e Thg f
title conpound wa epar.ed usin t Cri or, the Conpound o
Exanpl e} G‘Eas@é‘FﬁﬁgélS gl“ﬁgfég% ]g‘%‘aﬁ)‘ﬁ%b‘ﬁ ofcthg digle compopnd or o- 2-
mel hoxygfye;py/j,) pi perazi ne inst ead of

1- (2,2 trifluoroethoxyphenyl)-piperazine- The crude was purified by

flash cHioWeiRoGHAPhyS)( RES af IGKE(6L )t b.68FIER @n D, T.REDM5 (anmphLnAs-
[MEH " 598300 201), 2.42-2.58 (m, 410): 2.63-2.75 (m, 1H); 2.88-3.00 {m, 4H), 3.08 and 3.13 (2
x 5, 3H); 3.52 and 4.05 (2 4, 1H); 3.75 (s, 3H), 5.05-5.23 {m, 1H), 5.47-5.71 {m, TH),
6.48-6.57 (m, 2H), 6.76 (m, TH), 7.05-7.32 (m, 5H).
IM+H['=41334

Example 60 (E,Z}-1-(4-Fluoro-2-methoxyphenyl)-4-[(4-methoxy-3-phenyl)-hept-5-
enyl[-piperuzine (lower TLC i diastereomer)

The title compound was isolated during the punfication step of Example 59.

"H-NMR (CDCI3, &: 1.48 and1.60 (2d, 3H); 1.79-2.12 (m, 2H), 2.18-2.40 (m, 2H), 2.22-
2.78 (m, 5I0); 2.92-3.13 {m, 4H); 3.25 and 3.30 (2s, 3H); 3.57 and 4.08 (2t, 1H); 3.85 (5,
3H), 5.11-3.23 (m, 1II), 5.39-5.65 (m, 1H), 6.5B-6.69 {m, 21}, 6.82-6.91 (m, 1H), 7.15-
7.35 (m, 5H).

MHII]'=413.34

Example 61 1-[4-Cyclohexyl-3-(2-methoxymethylphenyl)-4-oxobutyl]-4-(4-Mluoro-2-
methoxyphenyl}-piperazinc
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Exanpl e 62 1-14-Cyel ehexyl - 4-hydroxy 3-(2-nel hoxynet hyl phenyl)g
butyl]-4-(4- flu are-2-nmeth oxyphenyl)-p ip erazine The ti Ile coﬂbbuﬁ@ﬁmas
synt hesi sed using the nethod descri beg, for Conpound Ic but starling from

t he conpound of Exanple 61 instead of npound I b. The title conpound was
I sol ated after the usual work-up procedure. [ MtH] +=4 85-5 Exanple 63
1-[5-(2, 3-Di hydro- 1, 4- benzodi oxi nyl )] - 4- [ 4-cycl ohexyl - 3- (2- met hoxymet hyl ph
enyl ) -4-oxobu tyl] -piperazine The t|tIe conmpound was prepared using the
met hod déatheramethyibenmd topmide (be kbipl e 1 but using Conpound 610

i nstead g &Eﬁ) G4 lof AN lhﬂﬁ[sgwgglzigf]%’]%}/mhol {1.8hem. Soc., 1954, 2819-2826

benzodi OXI n pirpgrazin -

1-(2, 2, Zyﬂﬁlg{dﬂmlsmywyfﬂmwmEﬁbﬂe&ﬂﬁmmemﬂemmﬁﬂwsmaﬁwbed by
flash chromatography to afford the title conpound. [MH' =493.7 Exanple 64
1- 14- Oy WBRERUTL Iora A fiarwards pthpaeaciey Fix IR Wircappymalegue grjness ip¥aguo di hyd

ro-1, 4- |t nthe I sed using
the ot hog acied P AEH} ol BB SR} ' afond BB e S OIB ma of
Exanpl e "6BNMES {@&R07;08): CAayas1d), Ht&ﬂ{?fmﬂtﬂtﬁﬁ% CONPPURY. 30/(3& Jpot.ased after

t he usual work-up procedure. [M-H *=1955 0 7 DEC 2005 0 Exanpl e 65

(RS, SR l‘lﬁ ﬁﬂsd}‘Bl ohexyl - 4- met hyl am not hi ocar bonyl exy-3-(2- fluo
ropltenyl)-h n tyl]-4-(2-nmel hoxypheny |)-p ip erazine To a sol ution of
0.088 g of Conpound 45c in 0.6 m of pyridine stirred at 0C, was added

0. 073 g loCyetehdxy!- zifzmmmmhcnﬂ}ahmﬁtmam@j@ gIeywas stirred at r.t.
for Z@nd at ia% &B‘}& After ooI|n It was poured into water and
extract W‘FHE'ET?(? % ‘-‘M@ﬁw & feseribaddn §5) Seh &, 8¥3pesanled to
dryness granRieM b Eﬂ{def I 0z 04g of

t he titldg prooduct . - Shﬁ?%kliﬁﬂ4gmgra %‘gﬁmg‘?g (ﬁ)g'g%dﬁ%ﬂﬂﬁdﬁn%lt%

r econbi rm&ﬂﬂcﬁnpdﬁmkﬁilecmbi OF sul ok N Nedthm&yle@elanml&:mcﬂﬂanbnﬁhﬂnm@ The the human

(11 oLa) e g Rt Ry s DR oRt i By A ol & W as ldea' ' ™°

a soluticn of 0.073 g of palladium tetrakis triphenylphosphine in 3 ml of benzene

followed by a solution of 0.55 1ol of cyclohexarecdrbonyl chloride in 3 ml of benzene.
The reaction mixture was stirred 2.5 b at r.t.. Afier overnight resting, the mixture was
diluted with E{OAc and filiered on a celite pancl; the filtrate was washed with a aq,
saturaled solulion of ammonium chloride, ag. NaEICQ; and brine, dried and evaporated lo
dryness. The crude was purified by flash chromatography (PE-EtQAc 100 : 4) (o afTord 1
g of the Lile compound.

TH-NMR (CDCl;, &: 1.10- 2.05 {m, 10H), 2.25-2.48 (m, 1E), 3.40 (s, 3H), 4.50 (s, 211},
518 (5, 2H), , 7.25-7.50 (m, 4H)

4-Cyclohexyl-d-oxo-3-(2-methoxymelthylphenyl-butyraldehyde diethvl acetal

{Compound 61c)

The title compound was prepared using the method described for Compound 2b but using
Compound 61b instead of 1-(2-trilluoromelhoxyphenyl)-propan-2-one. Usual work-up

procedure and purification afforded ihe litle compound.

4-Cyclohexyl-4-ox0-3-{2-methax ymethylphenyl)-butyraldehyde (Compound 61d
The title compound was obtaincd following the procedure described for Compound le,

but using as 2 slarting material Compound 61¢ instead of compound 1d. The title product

== A - = [T S R P P i P cL B D el e o RPN S R ) .



Bul becco' s nodi fied Eagle nedium (OMEM, containing 10% f oet al Jﬁgj/[ég%
serum gentanmycin (0.1 ng/m) and 5% carbon di oxi de, at 37C. ElT HE
were detached from the growmh flask-at 95% confluence by a cell scraper
and were lysed in cold 5 MM Tris and 5 mM EDTA butler (pH 7.4). The
honogenates were centrifuged at 40000 x g x 20 mnutes and the pellets
were resuspended in a small volune of cold 5 MM Tris and 5 mM EDTA buffer
(pH 7.4) and diately froze nd stored at -70C until use. On the day

of expef"‘i“?ré?ﬁdlnﬁ“eﬂ%ﬁtlep% thay enBrdicadyspended in i ncubation buffer: 50
mM Tris HA (pH 7.4), 2.5 MMM 2, 10 nM pargyline (Fargin et al _, Nature
335, 358- 360, 1988) The nmenbranes were incubated in a final volune of 1
nil forlgé- %’cm}legﬂ—'at?. S Goxywntthvlphoddlj-3+4x8b O] BEPATlusra-* he absence or

presence gf the taest. conmpounds. Non- specific binding was determ ned in the
pr esencmw P2 cubat i on was sl opped by additi on of cold Tris-HC
| buf f erp@age ta} d'»bésﬁﬁéﬁa?é?iﬁs.lﬂ{gmg%eﬂld?ﬂ dederitRal iy ehb Iy -pretreated

What man- G-/ B or Schl ei cher-&- Schuel | -GF52 filter. B. Res ts T e affinities
of the Esampl ldmtwun@@mmued eldirgigad df Gempommidoletandnl -@kMugpeei fi ¢ bi ndi ng

of ther ioli to 5-.14Tl 1C50) by .us t he no Ilnear

cur ve- + TRMeRyRAGH ifeea i Srd 8 PR A I roRhosypnepfinsrizitzod eo 7 102
(1978). cﬂilﬁlewah@F@b;ﬂﬂaﬂ%ﬁiﬁﬂ#@hﬁ]@d(ﬁﬂ)mﬁ@fﬁf@%hﬂ'nﬁQHéﬁﬂ@t (I'1i) by the
equati on of Cheng & Prusoff (Cheng Y. C., Prusaff W FI" Bi ochem

Phar macempamd. 3009-3 t 08 (1973)). 07DEC2006 -81 The results reported in
Tabl e |[l\§fllﬁ\|1\f_t4§\§l% t he conpounds of the invention tesled had ahigh affinity
for the TI'A"receptor. TABLE | Binding affinity for SI3TIA receptors
Example Ki (nM 1 1.45 5 8.31 6 3.66 7 7.27 9 1.90 10 1.68 Il 3.65

Example 62 1-[4-Cyclohexyl-4-hydroxy-3-(2-meihoxymethylphenyl)- butyl]-4-(4-

fluero-2-methoxyphenyl)-piperazine

The tille compound was synihesised nsing the methed described for Compound 1c but
starling from the compound of Example 61 instead of Compound1b. The title compound
was isolaled afier the usual work-up procedure.

[MEH]|™=4855

Example 6} 1-[5-(2,3-DMhydro-1,4-benzedioxinyl)]-4-[4-cyclohexyl-3-(2-
methoxymethylphenyl)-4-oxebutyl]-piperazine

The litle compound was prepared using the method desenbed for the Compound of
Exemple 1 but using Compound &14 instead of Compound le and 1-[5-(2,3-dihydre-1,4-
benzodioxinyl)]-piperazine instead of 1-(2,2,2-triflluoroethoxyphenyl)-piperazine. The
crudc was puniied by [lash chromalography to afford the title compound.

[M+H]'=493.7

Example 64 1-]4-Cyclohexyl-4-hydroxy-3-(2-methoxymethylphenyl)- butyl]-4-(Z,3-
dihydro-1.4-benzodioxinyl)-piperazine

The title compound was synthesised vsing the method deseribed lor Compound 1e bul
slatung {rom the compound of Example 63 mstead of Compoundlb. The tille compound
was Isolated afller (he usual work-up procedure.

[M+HI"=4955
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12 3.01 13 0.53 14 0.401 14a 0.878 14b 0.965 15 1.69 16 . ]9?1%50@ 64
18 0.81 19 0.69 20 119 21 0-77 22 2,03 23 0.63 24 0.64 25 6
2.62 27 1.09 28 2.92 0 7 DEC 2065 2 29 LOS 30 5.43 31 2.71 32 3.57
33 5.03 34 1.67 35 1_A7 36 0.56 3 5m03 39 2.92 40 L84 42 4.87

Example 65 (RS,SR) 1-[4-Cyclohexyl-4-methylaminothiocarbonyloxy-3-(2-
fluorephenyly-butyl]-4-(2-methoxyphenyl)-piperazine

To a solution of 0.088 g of Compound 45¢ in 0.6 ml of pyridine stirred at 0°C, was added
0.073 g of melhyl isothiocyanale. The reaclion mixture was stirred at r.t. for 24 h and at
100°C for 10 h. Afer cooling, it was poured inlo water and extracted with El,O,washed
with H;0, dried {Na;S04) and evaporaled io dryness in vacuo. Purification by Mash
chromatography afforded 0.04g of the tille product.

[M+H]"=5144

Example 66: Radioligand binding to rccomhinant 5-HT,, receptors
A, Method:

(Genomic clone coding for the human 5HT »-serolonergic receptor was slably
lransfected in a human cell line (IIcLa). HcLa cells were grown as monolayers in
Dulbecco's modified Eaple medium (DMEM), containing 1 0% foctal bovine serum,
genfamycin (0.1 mg/ml) and 5% carbon dioxide, at 37°C. The cells were detached fom
the growth Mask at 95% confluence by a cell scraper and were lysed in cold 5 mM Tris
and 3 mM EDTA bulTer (pH 7.4). The homogenates were centrifuged at 40000 x g x 20
minuies and the pellets were resuspended in a small volume of cold 5 mM Tris and 5 mM
EDTA butfer (pH 7.4} and immediately frozen and stored at —~70°C until usc. On the day
of experrment, the cell membranes were resuspended in incubation bufTer; 50 mM Tris
HCl (pH 7.4}, 2.5 mM MgCl,, 10 mM pargyline (Targin et al_, Nature 335, 358-360,
198B). The membranes were incubaled in a final volume of 1 ml for 30 minutes at 30°C
with I nM [*H]8-OH-DPAT, in the absence or presence of the test compounds. Non-
specific binding was delermined in the presence of 10 uM 5-HT. Incubation was slopped
by addition of cold Tris-HC! bulfer and rapid fillration (hrough a 0.2%-
polyethylencimine-pretrealed Whatman-GF/B or Schleicher-&-Schuell-GF52 fller.

B. Resulty

The aflinities of the tested compounds were evaluated as inhibition of
specilic binding of the radioligand to 5-HT receptors (ICse} by using (he non-linear
curve-fitling program Allfit (De Lean et al, Am. .S Physiol. 235, E97-E102 (1978). The
1Cs0 value was converted 10 an affinily conslant (Ki) by the equation of Cheng & Prusoff
(Cheng Y. C., Prusofl W. H., Biochem. Pharmacel. 22, 3099-3108 (1973).
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44 1.14 45 0,54 46 0.72 47 0.85 48 036 Exanple 67 Effects ﬁg bEétﬂﬂhc
bl adder - voi di ng contractions induced by bladder filling in and€s t d
rats A. Method: Femal e Sprague- Dawl eygnits weighing 225-275 g (G!: C(r)
(SD) I1GS BR, Charles Rver Italia) were used. The aninmals were housed with
free access to food and water and naintained on a forced 12-hour
alternating light-dark cycle at 22-240C for al |east one week, except
during the experinent the activity on rhythm c bl adder voi ding

contractions was elil gatlsdennsied inilabletlshpmdbatedthe eempsunde af/the Drepplign |

Phar mac , ' " sonme nodi fications as in Guarner
(GUarne?%?ﬁiﬁgﬁéﬁﬁggEn%ﬁgé§299$%§?L“q%&ﬁg%' Briefly, rats were anaestheti sed
by subcutaneous injection of 1.25 g/kg (5 niL/kg) urethane, alter which the
urinary bl adder was catheterised via the urethra using PE 50 polyethyl ene
tubing filled with physiological sgliper jThe catheter was lied in place
with a ligature around the externaluretnral orifice and was connected to
conventional pressure tr P23 1 DI P23 XL). The intravesi cal
pressure ----- - - - aﬂﬁlﬁ?ﬁ%ﬁﬁéﬁggﬁm‘%g&ﬁg@% spl ayed continuously on
a chart recorder (Battaglia } i DCI /Tl anplifier)- The

bl adder was then filled via t/Héxamspler di Kij(md} het er by i ncrenental vol unes
of warm (37kD) saline until refljx bladdﬁgrvoiding contractions occurred
(usually 0.8-1.5 nl). For intravenous i jgcticn of bi oacti ve conpounds, FE
50 polyethylene tubing filled wsth phys&giogi gal saline was inserted into
the jugular vein. Fromthe cysto Irogrgﬁ t h¢ nunber of contractions
recorded 15 mnutes before (basal val ue )Gand after treatnent, as well as
the mean anplitude of these [contyract|ionggnmean hei ght of the peaks in
nunfl g), was eval uated Since|npbst conpounds produced an effect that was
relatively rapid in onset and |&ad tlo al&npl ¢te cessation of bl adder
contractions, bioactivity wag cgpverfiently eslinmled by measuring the
duration of bladder quiescenge (i.e.,| thé T ength

11 3.65

12 KR4 |

13 0.53

14 0.401

14a 0.878

14b 0965

L5 1.69

6 (.90

17 0.64

18 0.8l

19 0.69

20 3.19

21 0.77

22 2,03

23 0.63

24 0.64

25 1.18

26 2.62

27 1.09

28 292
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Example 67 Effects on rhythmic bladder-veiding contractions indoced by bladder

filling in anaesthefised rats

A Method:

Female Sprapuc-Dawley rats weighing 225-275 g (Crl: CD® (SD) IGS BR,

Charles River Italia) were used. The animals were housed wilh free access (o (eod and

waler and maintained on a forced 12-hour allemaling light-dark cyele at 22-24°C for al

least one week, cxcépt during the experimenl. The activity on rhythmic bladder yveiuding

contraclions was evalvated according 1o the melhod of Dray (Dray 1., Pharmacal.
Methods, 13:157, 1985), with some modificalions as in Guameri {Guarneri, Pharmacol.

Res. 27:173, 1993). Briefly, mts were anaesthetised by subculancous injection of 1.25
gflg (5 mlUkeg) urelhane, alier which the urinary bladder was cathelensed via the urethra

using PE 50 polyethylene tubing filled with physiological saline, The eathetcr was lied In

place with a ligalure around the external urethral orifice and was connected to

convenlional pressure transducers (Statham P23 ID/P23 Xi). The intravesical pressure
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n_a. = not active; no significant reduction of the height of the peaks Data
represent the ED to,,,;, values (the extrapol ated dose inducing ?l@ECrr'Em]ﬁt es
of disappearance of the contractions)gsthe EDsO (frequency) values (the
extrapol at ed doses inducing a reduction of the nunber of contractions > 30%
in 50% of treated rats), and the ED50 (anplitude) values (the extrapol ated
doses inducing a 30% reduction of anplitude of the contractions in 50% of
treated rats). The conpounds of the present invention inhibited the

f r equencyRsehisplayed cgpiinyausiy ong ghart fecasdrdBedaglis Ranapni KWJB5 wvathdDEXTRpl e 58

Ef f ect i ' ' g :

i i s RRPTES plLBgaRk AT Ged vl BVIREL AINS ofielr Bioiro Bl vobapys | s emy
of 300- 4FvaymIBPiil)iseline dmyil Gifhuxl tésd det-veid it aintractivgs @ceiged.(ndady ad-18l s were
housed V\n]b free access.tQ foagd and water and maintained on_.a forced

1o hour T g SR sk on o esthpe sotpaidtor  Ip enlaiuiens 10t s BOM - dur i ng

the eXp%iﬂTﬁ%iuﬁJﬁcsﬂﬁﬁlﬂé\Ws iHmMmg‘gﬁe ”@gﬁm&iﬁr s in conscious rats,

cystonetro graphic studies were per according to the procedure
previ ously report dooGhamstometogadm, thPhambrend conRegion? dcodlz8 1 5 Wifhles

Briefly, Eat re,an, aesthetised I ng,raperitoncai,.admnjstration of 3
m / kg ofhegdﬁfqa\é\@nuﬁlﬁg)sm eBhW‘B@HE%%&’F f e‘@@f“‘rﬁ?ﬂé@"&ﬁ%ﬁeoral hydr at e
125 o/ kghiraciivds {lh@eﬁﬂd:i%m nmr&;ﬂmqn@ﬂmgy,%s_ﬁmuﬁm_r oxi mat el y-10-mm | ong
m dline incision was D Z DEC ZGOS -85 mamde in the shaved and cl eaned

abdoni nal wal | . Trhdnggrmed comppenild grodused geafity Uiat easl relitihvely mgiteini ng

tissues, | C | al ' n.incisi,on i.n. the bladder body,
using a nﬂo%@}é%l ﬁ%@ﬁg Céﬁ'ﬁ%ﬁﬁ %‘Q{%p Eé‘?ﬁﬁlﬁh‘%ﬁ%& Fn O béwgw “3% 96- nm ext er nal
di anet ercpnvaonridnly eoidialed &R nRakiripehe Qirativh ot BARrghISEdke tity QAdlenkiie cannul a

was exteriorjsed _thro_té?lh a subcutaneous_tunnel in the relroscapul ar area,
wher e i efisdipes dugns whichgogontmchions ecoggubs Hie numbsr ablesied apipalsishovdng j sk of

renoval a%ﬂ&l@nmﬁm%@ﬁ%&f ggc%oﬁ.ﬁﬁ%&n . S04 8t vl ig.' h8 e day

after inplanta |ion. experiment, were placed in
nmodi f i egrefdod wamalso caxgeded. | . e., restraining cages that were | arge enough to

permt the rats tq,adopt a,nornal ouched posture, but narrow enough to
prevent turning a(r)r(?uﬁ‘? .paﬁtthﬁlpoﬁngjfﬁﬁ’f}f“s" '%E]P”B’é‘iﬁ%ﬂ'ﬂéfh"é’?ﬁ)% blasldst nut es,

the freeoldith QniabEork! AflEHTecH RN AR RS ER T B IWREph RO BF ontractions
lor a lime of 10 minutes {EDgmi) were computed by means of lincar regression using the
least squarc method. The extrapolated doses which induces a reduction in the number of
conlraciions greater than 30% in 50% of the trealed rais (EDsp) was cvaluated by the
method of Bliss (Bliss C. I, Quart J. Pharm. Pharmacol. 11, 192-216, 1938).

B. Resuits

The rapid disiension of the urinary bladder in urcthane-anaesthetised rats
produced a series ol thythmic bladder-voiding contractions whose chamcteristics have
been described (Maggi et al, Brain Res. 380:83, 1986; Maggi el al., J Pharmacol. Exp.
Ther_, 230: 500, 1984). The frequency of these contraclions is related to the sensory
afferenl arm of reflex micturition and to Lhe integrity of the micturition centre, while their
amplitude depends on the function of the reflex efferent arm. 1n this model syslem,
compounds Lhat act mainly on the central nervous system (such as morphine) cause a
block in voiding coutraclions, whereas drups that act at the level of the detrusor muscle,
such as oxybutynin, lower the amplilude of the bladder conlractions.

The results oblained are shown 1o table 2.
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T-shaped tube to a pressure transducer (Statham P23XL) and to @&pﬁrlstaltlc
purp (G lson rninipuls 2) for continuos infusion of a warm (3 £kl 2068
solution into the wurinary bladder, agqa constant rate of 0,1 n1/n1nute-
The intral um nal - pressure signal durlng i nfusion of saline into the

bl adder was continuously recorded on a polygraph (Rectigraph-SK San-ei
with 13M614/2 anplifier from Bi onmedi ca Mangoni ). The cysl onetrogram was
used to evaluate the urodynam c paraneters of bladder volune capacity
(BVC) and mcturition pressure (|Vﬂi&ﬂJ®&:(rn) was defined as the vol une
of saline infused into the bl adder necessary to induce detrusor

cont r act ifecdtPbn Hfﬁﬂnﬁé/hlaﬂﬂﬁi-%idiﬂgJEmeDn(;H?ETkHEr mﬁﬁaﬁmﬂnﬁmtm@é{gf' e

i ntravesi Ca| pressure caused contraction duri ng mcturl tion
and MR at ed ac mean qof the \mlupc observed in the

cystOTetroqh@gﬁﬂgecor
det erm nati on of basal

X IIllinltlal perlo@ 30- 60Ln1nut Fol | owi ng
BVC ?Egﬂgb’ theg i nf s in errER{E th
1 e hames OralEAK}Egzgzgﬁaweﬁe—gggféEdﬂéighpeﬁkp

11%

t est conpounds wer e

i nfus| haRge e
mean ograns ﬁBierVEd during 1, 2, 3, # and
5 houf M Conpobhads—wer adm At ered tn—a-volfe of 2

m / kgl R celved t he sane | amobunt of vehicle
(0. 59 orally Statilstical analysis Data werB®expresped

as meppk gard err The spencent dhanges) @b BVC gdnd MP versus the
basal Fueq as welllas A values (diftfference in m orl roml-1 g3t -86t 0 7
DEC 2065 BVC and MP (BVC or MP at tine "x" mnus basal value), were al so
eval uat ed for eacm.a.raivllctires; DatEnemet rcdpmiched leshdgle bddgaseaker sus basal

val ues. Statisti ca[gn%pe%:r Si S o BVC ‘Z’E"—T%m\rﬁgﬁl‘ﬁy{% ﬁgﬁqq\g;gy as on A val ues,
was perfornmed by Vg
di fferer}ﬁﬁméa%tmﬁs%w eal\ﬁﬁ&l &hﬁe Eﬁﬂfﬁc’h@hs)) nﬁ@@r%f@?eqhé&% ORREsMer e eval uat ed

on A val ues of MP, whereas the d erences betmeen t he val ues at
differ erﬁxmpﬁﬂlgdﬂewguyhmmgal Tedugtipa ol ey mmbsen af yordaicopnscr BoforialS0BE and MP

I e R L e R R T

i nhi bi tQ‘E&‘ucﬂﬁE}ﬁ%ﬁhmﬁlﬁuﬂ: bffﬁb/éuﬁwnh@m 0% apeedisd siusgn st er eot yped

The compounds of the present invenilion inhibiled the frequency of

micturition, with ne effects on Lheir amplitude.

Example 68 Effect on cystometric parameters in conscious rats alter oral

administraton

A, Method:

Male Sprague-Dawley rats [Crl: CD® {Sb) IGS BR] of 300-400 g supplied
by Charles River Italia were uscd. The animals were housed with free access Lo [oad and
water and maintained on a forced 12-hour-light/12-hour-dark cycle at 22-24°C of
lemperature, except during Lhe experiment. To guantify urodynamic parameters in
conscious mats, cystometrographic studies were perfonmed according Lo the procedure
previously reporied (Guameri et al., Pharmacol. Res. 24: 175, 1991).

Briefly, mts were anaesthelised by inlraperitoneal administration of 3
ml/kg of Equithensin solution (pentobarbital 3¢ mg/kg and chloral hydrate 125 me/kg)

. and placed in a supine position. An approximately-10-mm-long midline incision was
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forepaw treading i nduced in rats by subcutaneous injection of S—(%—LDPAT was
eval uated by the nethod of Tri ckiehank (Tri cklebank el aL, Eldr DEC 2006
Phar macol ., 117: 15, 1985) w sh m nogcnodifications as described bel ow
Mal e Sprague-Dawl ey rats [Crl: CD@(S | GS BR] weighing 150-175 g from
Charles R ver Italia were used. '"t'he animals were housed with free access
to food and water and mai ntai ned on a forced 12-hour-light/1l 2-hour-dark

cycle at 22-24C of tenperature- On the day of the experinment, the rats
were pl de#e @ithgrhavedand demed shdamiaal walhRiensinery Haldes was pertiydlierdf or e

ant agoni S o8fkrfie feffee, GbEC-AnGRRRMIRD Pyl B bRE E e putfls B e "
admi ni stmu@,ch polpatblyléndrcunslatieSememiindtel Hametk, BS&HEOLyBhabiiafey 1- DPAT (1
ng/ kg bcub@r ously) Oﬁservatlon sessi ons_| ast 30 seconds and were begun
3 mnuté RepPEisagty syueadith sillfiread pEln wanalaavag egleriprisades over a

peri od Qfrohgh H‘sﬁb@tﬁ&mﬂﬁnﬁ@ﬁ?ﬂfe@%@scﬁﬁl{ﬁﬂﬁ%wﬁ?@uﬁ gnmﬁ?y%gosl synaptic

stinmulation of 5- HIIA receptors was ensi s scored

usi ng arplastie edgilenineddrdo amldvﬂwa-isk of Gergoredd de e, animal. Batdni@aling,2he present

and 3 = _intense, ghaw Oufrill%‘tr res for treated rats were accumul at ed
i"E

through&ﬂ'f""feﬁeémé]f)”? vt ?I'BBservation periods) and expressed as
nean val ues of 4 rad 840§ 9f teha ki, (B #ls VRl 5cedlin I RHRB AR S I n

conparison with control (vehicle) group, expressed as per-cen |nh| bition,
wer e usé&dessel- au@ﬁ'ﬁlﬂy’-gtﬂﬁgﬂs tbaft\'a&g@hlrgamnughmwmmthc Fals k-adoptamormal - ---- 07

DEC 200 res ts obt al ned ares in le. 3. The
mucﬁgclﬁosuﬁssﬁﬂtk tﬁ Yo “lll%mlé'ﬁﬁﬂk}é’ﬂ pot ent

conpounds 0 presen

and | ongetiad hf:ﬂg:-ul m’nnﬁmntsq Itl'led'i-easthﬂﬁfﬁtﬁc bhéﬂ?ier' c@ﬁuﬂsdra_wmﬁ.e@éh 'EPF:’ h o ABLE 3
I nhi bition of repaw treadi ng i nduced DPAT in rats %t synaptic
ant agonils¥ApP AP & PssaEe WWHF%(S%MEEWT@ apatsialgc p@mgr/ kg .0. | h

4h - Ex. (éﬁsa]nomﬁ](%plillz 2) for eontinuos infusion of a warm (37°C) saline solution inlo the
urinary bladder, al a conslant ratc of 0,1 ml/minutc. The intraluminal-pressure signal
during infusion of saline inlo Lhe bladder was continuously recorded on a polygraph
(Rectigraph-8K San-ei with BM614/2 amplifier from Biomedica Mangoni). The
cyslomelrogram was used lo evaluate the urodynamic paramelers of bladder volume
capacity (BVC) and micturition pressure (MP). BYC {ml) was defined as the volume of
saline infused o the bladder necessary to induce detrusor contraction followed by
miclurition. MP {(mmHg) was defined as the maximal iniravesical pressure caused by
contraction during micturition, Basel BYC and MP values were evaluated as mean of the
values observed im (he cystometroprams recarded in an inilial period of 30-60 minutcs.
Follewing determination of basal BVC and MP, the infusion was interrupled and the test
compounds were administered orally by a slomach tube. Bladder infusion was resumed
ond changes in BVC and MP were cvalualed from the mean valucs oblained in the
cystomelrograms obscrved during 1, 2, 3, 4 and 5 hours afier treatment. Compounds were
administered in a volume of 2 ml/kg and groups of control animals received (he same

amcuni of vehicle (0.5% methocel in waler) orzlly.

Statistical analysis
Dala were expressed as mean + standard error. The percent chanpes of

BVC and MP versuy the basal values, as well as A values (difference in ml or mmHg) of
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2H6 CLAIMS 1 _ A conpound having the general formula I: R Q?JI NPNE@ Rq
(j) R3 wherein R represents a hydroggn atomor one or nore bgf— t €t s

sel ected from hal ogen atons and (G -85)-al kyl, (G -C6)-al koxy,

(d-Co6)-al kylthio, hydroxy, (C2-C6)-alkenyl, (C2-C6)-alkynyl, (C -

) - hal oal kyl, (G -C6)-hal oal koxy, (C, -C6)-hydroxyal kyl, al koxyal kyl, nitro,
am no, (C, -C( )-arninoal kyl, (C, -C6)-al kyl am no-(Cl-C5)-al kyl, (Cr-

C6) - al kyBV&rmanddP BV TCor &Y abtitop|"srinimys basal ivakun), mere also evaluated for each

(c,- C6)r-am-k§l sul phonyl am no, am nosul phonyl, (Cl-C6)-al kyl am nosul phonyl ,
cyano, am nocar bonyl, N (C, -C6)- al kyl am nocarbonyl, N, N-di-(C 1| -

C6) - al kynnaRveRofephiteds % chifacs GBsdblakygagsbonyl , (C - C6)-al kyl car bonyl,
al kyl ear bonyl al kyl , fornyl, al kanoyl oxyal kyl, (Cl-C6)-
al kyl am nocar bony|Hptisigal sualyseain-BY Kyind D milngd, as well a06h Aatakydsswgphonyl  and

o one. EEEPEr b R KA SRR SR Tt v ity es hefaep o o O
ar al kyl ,veffchd f@ﬁuﬂn el REQeAGhifis Wil SfamYRl cﬁmmne;sf @fﬁ@&%ﬂﬁ\hiﬂy I and

hel er ocycl oal koxy groups, each group bei ng option y substituted with one
or nor e wWharerstihd diistenresdetabavibe delucnatdhilfQentpnesents basg volps ofret he

formula -G(O) ;. -CH OH-0r .- )- where R2 represents a (Cl-C6)-alkyl,
( C2- Ch) a&%@%@?"“?@%‘%‘)’cﬂﬂﬁ&% cycl oal kyl group, each of which is
optionally substituted with one or nore groups selected fromR5 and R6,
where R5 represents a hal ogen atomor a (Cr-C6)-al koxy,

(C, - C6) -Iieample 68 dnhibilign of siearotypy (rhaflkoieforeriavntreadiag) inderedbyk $1@Hr bony| |,
al koxyal -an] k - - al kyl am nocar bonyl or N, Ndi-(C
r-C6)-aIIEg‘bgrhﬁn%b@gﬁg%%ng%?%hp&g%'g%é represents an aryl, he[eroaryl,
aryl oxy, heteroaryl oxy, arylal koxy or heteroaryl al koxy group, each of

whi ch i sd.ddedoital |y substituted with a group R as above defined, or R2

represents a gr OUpl'hc inhibitory ellect of 5-1IT) a-rceepior aniagonists on slereotyped
forepaw weading induced in rals by subculanzous injcction of B-OH-DPAT was cvaluated
by the method of Tricklebank (Tricklebank el al, Eur. S Pharmacel., 117: 15, 1985) wilh
minor modifications as described below.

Male Sprague-Dawley rats |Crl: CD® (SD) IGS BR] weighmmg 150-175 g
from Charles Rtiver Iialia were used. The animals were housed with free access o food
and waler and maintamed on a [orced 12-hour-light/1 2-hour-dark cycle at 22-24°C of
ternperature. On the day of the experiment, the rats were placed singly in clear plastic
conlainers, 10-15 minuies before administration of the vehicle or compounds to be Lested,
For evaluation of antagonislic aclivily afler oral administration, (he compounds were
administered I and 4 hours before induction of stereotypy by 8-OH-DPAT (1 mg/kg
subcutanecusly). Obscrvalion sessions last 30 seconds and were begun 3 minutes alter B-
OH-DPAT ireatment and repeated every 3 minules aver a period of 15 minutes.

The appearance of the symptom induced by poslsynaplic stimulation of 5-
HT1a receptors was noted, and the inlensily was scored using an intensity scale in which:
D = absent, 1 = equivocal, 2 = present and 3 = inlense. Behavioural scores for treated rals
were accumulaled lhroughout the observation time (5 observation periods) and expressed
as mean values of 4 rats/dose. Change In mean values of reated animals in comparison
with conurol (vehicle) group, expressed as per-cent inhibilion, were used to quantify the

antagomslic aclivily.
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of the fornula -C(Q- (CO-C6)-alkyl, -C(OO (G -C6)-alkyl, §(O)NR7R$ or
-C(S)NR, Rs 6 7 DEC 2466 -89 wherein each of R7 and Re |ndep nd &0 006
represents a hydrogen atomor a (G -Qzalkyl group; R3 represents a
hydrogen atom or a (Cl-C6)-al kyl, (C2-C6)-al kenyl, (CzZ-C6)-al kynyl,
cycl oal kyl, aryl or heterocyclic group, each group being optionally
substituted with one or nore subs tituent R or R as above defined; R4
represents an aryl or heterocyclic group, each being optionally substituted
with one or nore substituent R as above defined; A represents a bond or a
nethyleggjﬁﬁugthylene group; and n=lor2, provided that excluded are

conpounds erein sinultaneously Qrepresents -C(O- or -CHO)-; R
represents a hydrdﬁﬁneaﬂmmeMEdmeaﬂmumnhemhaBogen atons or aIkyI, al koxy,
hal oal kyl, nitro, .am no, al yI no or_di- alkylanlno groups; R, represents
a hydro gen atom ey RAGSEIh BN a pargeular Bretdy shagresup

substitqtuea,mﬁatamgnsmagfog@ﬁuﬂara&%aﬁgwmce@ gldsilp@yal koxy groups; Ra

represents an unsubsti ary eroary group or an aryl or

het croaryl group substituted with one or nore hal ogen atons or al kyl,
al koxy, hal oal kyl, nitro, am no, alkylanino, di al kyl am no, hydroxy,
hydr oxyal kyl, - CONR7R8 or - NRS02- alWBLE dr oups; and R3 represents an

unsubstltut]mhﬁg[w Ao rdeReh ANk 18, g_ arpar group
substituted with one oOF nore éégelﬁggpgr?séglrﬁg} & ra@ﬁ? Ph}"ﬁ'&ﬁ“gm kyl ,
nitro, amno, alkylam no, dial kyhB#gasismihenyl halophenyl al kyl phenyl or
al koxyphenyl groups; provided further that al so excluded are conpounds

wher ei n si mul[tangQyg] gyonlcreprqﬁénts -L{Ly$hﬂﬁ"ﬁzﬁhﬂ E'Fpﬁwlkp esents a

hydr ogen or Hal ogen r an al kyl, 3l kox |/|h|0,
al kenyl or allkynyl group; IR reBresent' & hy“rcgu“ .%h”\ﬁ gy cl oal kyl or
al kyl cycl oal kH—group——+ep ptunsubstatut ed ar& het er oar yl

group or an gryl or helerloaryl group gubstituted pth frontone to three

hal ogen at ony gQr @l KyT, alkoxy, fpal oal fyr~ 4 IKIy[ 0, ghkenyt] or al kynyl
groups; and FE rgPrESENtS [an unsybstityted Ll'cllyl —hephtayt—oer{ cycl oal kyl
group, or a FE& —RephtyH—oer—cyet-oatdaoA oup—sibstitttedw | b one or
t Wo hal ogen faY or—al-ll i al k]vx\]l, hal nallbgl al ki \If h b, al k nyl or

al kynyl groups*-%f an enantiomerQ opti¢al i38ner. di ast8¥eoner| N oxide

(e.g., N pipeEAzihe oxide), cry8tallihe foffh hydfate, 780l vatf or
pharmaceutical ly acceptable salt thereof. 2_ A conpound having the general
formula | inwhichIt, R, R3, R4, Q A and n are as
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a DEC 2096 -90 defined in claiml, provided that, if Q repres&qtﬁEﬁ Eup
of the formula -C(O- or - CAI(Al)- and R3 represents a cycl oal kKyt; _q@
or heteroaryl group, then R representggone or nore hydroxy, hal oal koxy,

hydr oxyal kyl , al koxyal kyl, al kyl am noal kyl, acyl am no,

al kyl sul phonyl am no, am nosul phonyl, al kyl am nosul phonyl, cyano,

am nocar bonyl, N-al kyl am nocarbonyl, N, N dial kyl am nocar bonyl

al koxyca% al kyl car bonyl , al kyl carbonyl al kyl, fonryl,

al kanoyl |, al kyl am nocar bonyl am no, al kyl sul phinyl, al kyi sul phonyl

or N, N dial kyl anunosul phonyl groups. 3. A conpound according to claim1l
wherei n R Aegpnmpand saone hgrzenenabfompdhdxy, (G - C6) - hal oal koxy, (C

i - C6) - hydroxyal kyl, al kgxyal kyl, (Cl-C6)-am noal kyl,

(G -Co6)-al kyl am no- (C )-al kyl, acylam no, (Cl-C6)- alkylsul phonylam no,
am nosul phonyl, (Cl- kyl ammosul phonyl , cyano, am nocar banyl,
N-(Cl-C6)-al kyl 3?1 , N, N-di-(C -C6)-al kyl am nocar bonyl ,

(d -C6) - alkoxycdtbo i -C6)-al k bonyl, al kyl carbonyl al kyl, fornyl,
al kanoyl oxyal kyl , (Cl - @b) - al kyl am .nocanponyl am no, (G -C6)-al kyl sul phi nyl,
i - (C IN-€8)-Ry kyl amppsul phonyl groups,
or RI represents an W, ar al kyl, aral koxy,

het er ocycl oxy, het eaijocycl oal kyl' or Theterocycl oal koxy group, or an aryl oxy,
aral kyl, aral al koxy, Ryhet erocycl oxy, heterocycl oal kyl, hel erocycl oal koxy,
aryl, heterocyclic or cycloal kyl group substituted with one or nore

(Gi - Co) -¥P¥§™ hi o, hydroxy, (C2-C6)-al kenyl. (Ca-C6)- al kynyl,

G -C6)-halo = 5 : | Kyl

(1 08) - am nosi g ecnts i degh PN hbng sMSHRIONT lected o e

(Q - Ca) -@bmy hﬂfll{‘hlﬁflédﬁsdﬂaﬂﬂ( '(F@:Cﬁ}ﬂlﬁuﬂsﬁmlﬁhwﬂ%lﬂgibgl}i‘ﬁﬂﬁc kv patkegsul phonyl

cyan, a rhon - - nocar bony]

N (e ARt ienso i Gt SRR A e brpaior.

C6) - al kydlleadyansy, nitrd ki fermi. oy, QXY alky . (Cl - CB) -

ai kyl am nocaz{ragcgn;/lluamano, ?ch%i)lﬁg{lﬁﬁy %tﬂﬂ)gyn@ LI?%‘I?) ;B-'(%Ia'jlb{)?{’s(ulphonyl or

Nl. N- diI Coalkytmying déy(ﬂmﬁsh@@ﬂlaphmylﬂr@nnmq;t ﬁﬂgﬂ:ﬁ)—a&kﬁmﬂphmr}&mmopr ;:Ii ng to

claim ; ef6i represents a rogen ,or gen atomor a

(G- o) TGt CCELa - RP bt amiiepsiyh Mo Eny oy -

al koxy- (alkyl&ijnoedrsyiy] I ONRI-(Q, - Ce PGy RBBadearbonyl, {C-Cg)-alkox yuarbonyl, (C)-
Ce)-alkylcarbonyl, alkylearbonylalkyl, formyl, alkaneyloxyalkyl, (C;-Cg)-
alkylaminocarbonylamina, (Ci-Ce}-alkylsulphinyl, (C(-Cg)-alkylsulphonyl and N, N-di-
(Cy-Ce)-alkylaminosulphony! groups;

R, rcpresents a hydrogen alom or ene or more substitents sclecled from
cycloalkyl, aryl, aryloxy, aralkyl, aralkoxy, helerocyclic, heterocyeloxy, heterocycloalkyl
and helerocycloalkoxy groups, cach group being optionally substituled with one or more
subsiiluent R as above delned;

Q represents a group of the lormula -C(O)-, -CH{OH)- or -CH{OR:)- where R,
represents a {C,-Cg)-alkyl, {Cz-Cq)-alkenyl, {Co-Cg)-alkynyl or cycloalkyl group, each of
which is opticnally substiiuted with onc or more groups selecied from Rs and Rg, where
Rs represents a halogen atom or a (Cy-Cg)-alkoxy, {C,-Cs)-haloalkoxy, cyana, {C-Cg)-
alkexycarbonyl, (C,-Cg)-alkylcarbonyl, alkoxyalkyl, aminocarbonyl, N-(C,-Cg)-
alkylammnocarbonyl or N,N-di-{C[-Cs)-alkylaminocarbonyi group and Rg represents an
aryl, heteroaryl, aryloxy, heteroaryloxy, arylalkoxy or heteroarylalkoxy group, cach of
which is optionally substituted with a group R as above defined, or Ry represents a group
of (he formula -C(0)- (Cy-Ce)-alkyl, -C(OYO-(C,-Cg)-alkyl, -C(OINR4R; or -C(SINR;Rs



T i) = B L R T PR T T S i e Ed Tl a4 A e D

-91 5. A compound according to claim4 wherein R represents ﬁfgﬁi@g
fluorine atomor a trifluoronel hoxy, cyano, N, N-di methylam ﬁ@h

met hoxynet hyl group 6. A conpound according to claim4 or claimb5 wherei n
the subs lituenl R attached to the phenyl group at the 2-position. 7- A
conpound according to any or clains 1, 2 or 4 to 6 wherein R3 represents a
hydrogen atomor a (G -C6)-al kyl, (6)-al kcnyl, (Cz-C6)-al kynyl group,
each group being optionally substituted with one or nore subs lituenl R or
Rl as defined in claim1. 9 A corrpound according to claim7 wherein R3

oL S g T s o S AR P01

2-met gt [yl , et hynyl or prop- I-ynyI group. 9- A conpound according to
any of clainms 1, 2 or 4 to 6 wherein represents a %/clohexyl or

2-1 hi enyl &rﬂdﬁmﬂseﬂ@ﬂln’dm*?ﬂ@mﬂé%@“ar'ailrﬁékxlo{(“ar@ﬁ}@ikcaﬂa GesCadallomgk 4 to 9
wher e t ]ﬁ:ptn_t} henyl
groupbgcugak? l\r/{mg[%ﬁe}(r’)br]fg or ﬁ%%eg dﬁ'& ogen ég%t?&%'ﬁ!’r E&S%%%%@{ aP]

(C1- Cﬁ)urahﬂtmhg:entR@ERlasm)feHal‘mL koxy gr oups. 11. A conpound accor di ng to
claim 10 wherein represents a 5- di hydro-1,4- benzodi oxi nyl ),

4-indol yl f%?%%ﬁﬂ%&ﬁwﬁ fe: ezc'sg%wmwag filutofl with gh%- 2-

met hogymaggmbgmhm;’tl(gﬂﬂmza%mgduoroet hoxy) - phenyl group. 12- A conpound
according to any of clainms 1, 2 or 4 to 11 wherein Qrepresents a group of

t he fornul &Eﬂﬂ@ﬂlﬁ ﬂb@{mmﬂh&'@i@ GRANylenCEKCOPCHO) - (Cl - C6) -al kyl ), -CH( O
C(OO (G- g@)l- yI) -CH(O C( O NR7Rs) or--CH(OC(S)NR?RS wherein R2
represents - (6) -al kyl, (C2-C6)-al kenyl or (C2-C6)-al kynyl group and

each of R7pﬁﬁ'€i:le|dtt5ﬂt ekﬂd&@ﬂﬂd%bﬁmﬂ@@ﬂﬁﬁ@ﬂb&ﬂt&hﬁﬂﬁ@@ seﬁ&%(@; nr
A conpound according to claim12 wherein

r epr es@ﬁi i kﬁl Bgéfrg%ylts a hﬂﬁly@%ﬁy}mphwwemwmy Aeyr alka], alkoxy,
oy S5, ol P SBIBIRY DRSS AR0R, o Real LY, AU 1.
ami nomammmhytitube_gimhem Igem@r url‘d—phenj'l)grmm subsidotrdrwil o or@idry h&lo@enodtoms
[(?II_ gFH::] l g@{ﬁno %ég%m %ﬁéﬁ@l% 11 ﬁl{ls?lbg.{ Ot&Q Jlur helemarr;)?(g)r%r&;d} o?gr(l:grrydl ng to
[12[ ?Zﬁbzll‘fdt@l?r | ?FL o ggl%glfgliiéﬂ ARBGAY b) mérd RIS RR MR Y bd alkyl, alkoxy, haloalkyl,
nilro, amino, alkylamino, dlal larnino, hydroxy, hydroxyalkyl, -CONR;Ry or -NHSO;-allkyi
groups; and R represents an unsubslituled aryl or heteroaryl group or an aryl or heleroaryl
group substituted with one cr morc halogen aloms or alkyl, aikoxy, haloalky!, nilro, amino,
alkylamino, dialkylamino, phenyl, halophenyl, alky!phenyl or alkoxyphenyl groups;
provided further thal also excluded are compounds wherein simultanecusly
represents -C{0)- or -CH{OH)-; R represents a hydrogen or halogen alom or an alkyl, alkoxy,
haloaikyl, alklythio, zlkenyl or alkynyl group; R, represents a hydrogen alom or a cycloalkyl
or alkyleycloalkyl proup, B4 represents an unsubstituted aryl or heleroaryl group or an ary! ar
heteroary] group substituted with from onc to three halogen atoms or alkyl, alkoxy, haloalkyl,
alklythio, alkenyl or alkynyl groups; and Rj represents an unsubstituled phenyl, naphthyl or
cycloalky! group, or a phenyl, naphthy) or cycloalkyl group subsiituted wilh one or two
halogen atoms or alkyl, alkoxy, haloalkyl, aiklythio, alkenyl or alkynyl groups;
or an enanticmer, optical isomer, diastereomer, N-oxide (e.g., N-piperazine oxide),

erystalline [orm, hydrate, solvale or pharmaceulically acceplable sall thereof.

2. A compound having the general formula I in which R, R;, R3, Ry, Q, A and n are as
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| - (4- Fl uoro-2-tnelltoxypltenyl)-4-[4-o0x0-3-(2-trifluoronmethoxyphenyl)-penly

| 1- piperazine; |-(4-Fluoro-2-nel hox?; henyi ) A-

[ 4- hydroxy-3-(2-trifluoromet hoxypheny ';P pentyl]- piperazine;
[ 5-(2, 3-Di hydro-1, 4- benzodi oxi nyl )] -4-[4-0x0-3-(2-trifluoronel hoxyphenyl)
pentyl]-piperari ne; [-[5-(2,3-D hydm1,4-benz_adi oxinyl)J-4-

4- hydroxy-3-(2-trifluoronet hoxyphenyl)- pentyl]-pipcrazine,
[ 5- (2, d4myd nyfdmm b, provided Gal, el myprpdents-a group of the formula -C(O)- or -

4-

hydr quoro t ho n X erazinc;
5- (quﬁm ? IPER &ﬁFB%ﬁﬁV?)%ylfr[hﬁteﬁ‘éﬁ}lﬁvp WS |1 £1 uor omet hoxyphe
hcx- 5- enyl ] R)tdp@nfs@ﬂtls B8¢ or mnre hydroxy, haloalkexy, hgdrc-x}'alkyl dlkm%alk:t{

(2,3-Di hydm 1, 4- benzodl oxm )1 -4-[4-hydroxy- hyl
met H}yyag Ik[r’s, apﬁémp %ﬁ@nﬂ@nﬂm aminosulphonyl,
(2

(2l gm%%c%m bty ARG NoRyf R LT L1 uor omet hoxyphe
(2 ﬂm@hyﬁhmﬂmnﬂylb&lnﬂgdmﬁ)ﬁnw la)ylchriiondt, aldiraitmstpbe omiyhept y1 ] - pi per

? [ 5- ( 2. dkaprlmmialsanincashonylmivo alkpkuirbirdfdsyneamyl prBeht y 1 | - pi per a
IZiFg-(Zdéng]h Dsulphmbye 506] iSOXI nyl )] -4-[(4-propoxy-3-phenyl)-heptyl]-pipera
zine, "
él E))?(,I E}il%(,}/ n ﬂ%ﬁ cﬁ%rdl Ctl)%a?%% wharg)ﬁo butyl]-4-[5-(2,3-di hydro-1,4 benzo
(RS, SR) - 1- [ 3-K Repfs @iﬂ@@ﬂ@ﬂyﬂm‘h}%‘&lﬁf@ wly lﬂ:l&bﬂgfﬂxé(’ﬂ%,}jlﬁydrnxydlk}rl
-4-(5-(2,3-dhydro-1, 4- benzo di'oxi ] | perazi he;

(RS) - | - [adkepeya hﬁ@pﬁérgmmuaikﬂyﬁrmﬁéxa}hdmmeﬁ%mmm |acHlafrng, ZC3-Cglj-hy dr o- |,

?31:) y ni%@%ﬁﬁh Js RN Pﬁh&&?%&é%ﬁﬁﬁﬂﬁ CYM%_ (2 3.dj hydro-1,

4-  benzaehihexartly], N-fmhﬂgfaﬂi@lﬂﬁmucmbﬂn}r] N, N-di-(C,-Cg)-alkylaminocarbonyl,
1-[3-(2- Cyanophenyl ).- 4-cycl ohexyl - 4- oxobutyl] 4(4-f 1 uoro- 2- net hoxyphenyl)
pi per azi (feCs)- alkoxyearbonyl, {C-Cg)-alkylcarbonyl, alkylcarbonylalkyl, formyl,

| " g 3- ( 2:.%aBORRRIN) (c4-CY SIOREAbe ALY N, W ) it A1y @2, 2 B LbOXYPhen
alkylsulphonyl and N, N-diH{C;-Cg)-alkylaminosulphony! groups: or
R, represents an unsubstituted aryloxy, aralkyl, aralkoxy, heterocycloxy,

1-
[
]-
[
1-1
nyl) -
1-[5-
uor o
1-[5
nyl)
1-[5-
a|n

4

heterocyeloalkyl or helerocycloalkoxy group, or an aryloxy, aralkyl, aralalkexy,
heterocycloxy, heterocycloalkyl, helerocycloalkoxy, aryl, heterocyclic or cyeloalkyl
group subsiituled with one or more {C-Cs)-alkylthio, hydroxy, {Cz-Cg)-alkenyl, (C>-Ce)-
alkynyl, (C,-Cg)-haloalkoxy, (C,-Cs)-hydroxyaikyl, alkoxyalkyl, (C)-Cs}-aminoalkyl,
{C-Cg)-alkylamino-{C,-Cs)-alkyl, acylamino, (C1-Cg}-alkylsulphonylamino,
aminosulphonyl, (C;-Cg}-alkylaminosulphonyl, cyano, aminocarbonyl, N-(C;-Cy)-
alkylaminocarbonyl, N, N-di-{C,-Cg}-alkylaminocarbonyl, (C)-Cg)-alkoxyearbonyl, {C;-
Cg)-alkylcarbonyl, alkylcarbonylalkyl, formyl, alkanoyloxyalkyl, (C)-Ce)-
alkylaminocarbonylamino, {C;-Cs)-alkylsulphinyl, (C,-Cgs)-alkylsulphonyl or N, N-di-
(C1-Cg)-alkylaminosulphonyl proups.

4.A compound according (o claim I or claim 2 whercin R represenis a hydrogen or
halogen atom or a {C-Cg)-haloalkoxy, cyano, N,N-di-(C;-Cg)-aminocarbonyl or (C)-Cg)-
alkoxy-{C;-Cg)-alkyl sroup.

- - TTTCT% 4T o S Tder rFrr== = - - T == == = = - - =
JEPERNR L -, L Ny JEL I iy —_——— O S S M ki fag ——————— e m



pi perazhi e; .
1-(4-cyc|ohexyl-4-nnthoxy-3-pheny|butyl)-4-[5-(2,3Aihydro-1,4-thEEEinﬁnyl
)] - piperazine; 01,

1- (4- Cycl ohexyl - 4- net hoxy- 3- phenyl but’yl') - 4- (4-f | uor o- 2- net hoxypheny! ) - pi per
aai ne;

1- (4- Cycl ohexyl - et hoxy- 3- phcnyi butyl) _4-[5-(2, 3-di hydro-1, 4- benzodi oxi nyl )]
- pi perazi ne; . ) ) A

1- (4- Oy 6l Stnewypound grdyodiypg 8» ghiany Wharey R representd alydsegenretthioripphlenydn) - pi per a
_Z: ,néeli b eﬁ%éﬁ%‘@'ﬁé}'ﬁ%?! dyéﬁégﬁ,éggeﬁigﬂﬂa%ﬁgggﬁ (ljt?}rllltuﬂ'n}e_ﬂll}a_)(yﬁgfhgf gr%uﬁ_d' hyd ro

1- (4- Al'l yl oxyA-cycl ohexyl - 3- phenyl but yl ) A- (4-f | uor o- 2- met hoxyphenyl ) - pi pera
zi ne; 1-(4-Cyc|ohexyL-B-phqnyI-4-pyogargyLoxybuty[)A—%?-(Z,3-dihydrrrl,4-
benzodi &xirfpmppupd peaording o claim 4 or claim 5 wherein the substituent R atlached to the
1-(4-Cy&hgﬁﬁﬁxh¢§&aﬂgﬂ¥$ﬁﬁafropargyloxybuLyI)-4-(4-fIuoro-2-nethoxypheny|)-

pi per azine;

t- (4- Cycl ohexyl - 3- phenyl - 4- propoxybut yl ) - 4-[ 5- (2, 3-di hydr o- 1, 4- benzodi oxi ny
|)]- piperazine, ]-[5,-(2,3 -Dihydro- ]

1, 4- benZod} tmpRpNacsardingig apprlLiamse i Ade P yheseip Ba aenrawnts a

1-15-(2 ' - Ao Rz afl 0xt-nyd Y. = OO

(2 tyclr SO o o ATINY ARy, (C-Coalkymyl group, each group

1- [ 5- ( 2 bBinPiopticiablylsnlisi reted edithoncwy ndre byl ox R, 3= ddfimey in claim 1.
hex-5-cnyl ) - pi perazi ne;

1-[5-(2, 3-Di hydra-1, 4- bcnzodi oxi nyl )] - 4- (4- hydr oxy- 5- net hyl - 3- phenyl | i cxyl)

- pi per @.Zh'ljﬁinpnund according to claim 7 wherein R; represents a hydrogen alom or a methyl,
I-15-(2, 3-Di Ixyd[o-l,4-benon|OX|nyI)J-4;inhydroxy-§-phenylpenty?f-plperaz
i ne; sk peanyb-igpngpil abukyld ispbutylo by, mipy),)alis!, prop-1-enyl, i-methylvinyl,

4- hydr gxy=3- t -5-vnyl )-r Di ine: A
g- [ 5}/( rzfi%‘i‘ﬁ%'?}gf‘g%?ﬁﬁﬁ‘éR%%’g?/‘&?"r{%“?ﬁe-fa? ﬁydr oxy- 3- phcnyl hept - 5- enyl ) -

pi perazine; "
(E, 2)-1-(4-Fluoro-2-nmethoxyphenyl)-4-[ (4-nmethoxy- 3-phenyl)-hept-5-enyl] -
- --- 5. Acompound greprdipgioayy @f cums by e b %@hwwpﬁ:ren@w adi ast er eoner),

(E 2 - Lol dalhiPs o7 4 yphenyl ) - 4-[ (4- met hoxy- 3- phenyl ) - hep[ - 5-enyl ] -
piperazi'%mf& per %F%hﬁgpﬁﬁéstereoner),

10. A compound according lo any of claims |, 2 or 4 o 9 wherein R4 represents an

unsubstiuned helerocyclic group or a phenyl group subsiituted with one or more halogen

aloms or {C-Cg)- alkyl, (Ci-Cg)-alkoxy or {C;-Cg)-haloalkoxy groups.

I1. A compound aceording to claim 10 wherein Ry represents a 5-(2,3-dihydro-1,4-
benzodioxinyl), 4-indolyl, §-quinolyl, 2-melhoxyphenyl, 2,6-dimethylphenyl, 4-fAuoro-2-
methoxypheny! or 2-(2,2,2-influoresthoxy)-phenyl group.

12. A compound zccording to any of claims 1, 2 or 4 to 11 wherein () represents a group
ol the formula -C(0)-, -CH(OH)-, -CH(ORy), -CH{OQ-C{0}-{C;-Cg}-alkyl}, -CH{O-
C{O)YO-(C-Ce)-allgyl), -CH(O-C{O)NEsR;) or ~CH{Q-C({S)NR;R5 wherein R2 represents
a (C;-Cg)-alleyl, (C3-Ce)-alkenyl or (Co-Ce)-alkynyl group and each of R and Rs
mdependenily represenis a hydrogen alom or a (C-Cs)-alkyl group.

13. A compound according lo claim 12 wherein ) represenis a carbonyl,

hydroxymethylene, methoxymethylene, ethoxymethylene, propoxymelhylene,



| -[5-(2, 3-Di hydro-1, 4- benzodi oxi nyl )] -4- (4-hydroxy- 3-phenyl

hex- 5-ynyl ) - pi per azi ne; 07 DEC 2006
1-[5-(2, 3-Di hydro-1, 4- henzod|OX|nyI)]gﬁ (4- hydr oxy- 3- phenyl hept - 6- enyl ) -
pi pera.zine; 1-[5-(2,3-D hydro-1, 4-bthzodi nxinyl)]-4-

(4- hydr oxy- 6- net hyl - 3- phenyl hept - 5 cnyl)- pipcrazine;

1-[5-(2, 3-Di hydro- 1, 4- benzodi oxi nyl )] - 4- (4- hydr oxy- 6- met hyl - 3- phenyl

heptyl) perazine; 1-[5-(2,3-dihydro-lI, 4- benzod|OX|nyI)] 4-
(4- hydr @l&lcacyprvélnwrwupwjl-m)ﬁ@*mlhﬂmc acm;fmnyh}' ene,
Ipl- Lg; ggitﬁ ﬂxycarhonylox}rl?lgm§ﬁsgll Oa);l('rluﬂgczzrﬂmn}fltg e%XyNS phenyl pentyl ) -

1- [ 4- Oy cdtipleitlocdrbbiyleiymRéUiylk b raaas BAaNiRARBX - bordieaiipltde ghobif- ( 2, 3i 1i h
ydro- | , 4- benzodi oxi nyl )] - pi per azi ne;
1-[ 4- Cyclohexyl 3- (2-di met hyl am nocar bonyl phenyl ) - 4- hydr oxybul yI J-4-[5-(2, 3

- di hydr , -ﬁ%@ .

| -[4-Cyc é%%é@ - ?gb%%ﬂ gh)h @%?ﬁ%@éﬁggwyFmﬁgﬁyrsuh-oxobutyl]-4-(4-fiuoro-
2- nme | |”i0><]~[,43455&$]t)}le):}'l-3)[33ﬂﬁ@'b h&iyl)-4- meﬂmxyhulyl]—d—‘i—{z,lz {rifluoroethoxy)-

1-[ 4- Cycl ohexyl - 3- (2-di ntt hyl am nocar bonyl phenyl) hydr oxybul yl']-4-(4-fluo
ro-2- met RMYPIEHEZING per azi ne; »

I-[3-(2- qﬁafppﬁgm&lncﬁm%ﬁfa%%)ﬁ-h—éx&§ (ﬁ%ﬂﬁu&'@@éﬁm&yﬁheﬁyﬁ @n@rﬂ oxinyl)]-pip

er aaane;

| -[4- Cyclthxghmﬁ (2- Ir|quoronethoxyphcnyI) 4- oxobutyl ]-4-(4-indolyl)-pipe
razi ne; RS, SR) 1-[4

| oxy- 4- c'ycll %Elxlym %Ir(ezhurxmbﬁwbrfbr{ﬁlwﬂmya (-wifjupromsthenrpbersdi-pontyl]-

pi perazin er -SR)

1-[4-Cycl -3-(2-fluorophenyl) -4-met hoxycar bonyl oxybutyl]-4-(2- nme

t hoxyphanyll- DS—-m PEaErRC A-behBRaliSkhyly]-4-[4-0x0-3-{2-lrifluorome thoxypheny])-

| - [ 4- Cycl ohex I-4 el hyl am nocar bonyl oxy- 3- (2-f | uor ophenyl butyI] 4-(2-

met hoxyphdspt mpﬁéﬂa%lne (RS, SR)

Shgjyéﬂgﬁaf 4%Fper n ne Q%ﬁf&ﬁgé*gnglgﬁﬂ§%ﬂ8ﬁpfEf g%%b %%b%?ﬁ%?ﬂg?
(4 hydr oxypehtyl-piperezihéry| - 3- phenyl hexyl) Y T DEC 2966 95 pi perazine; 7
b o T 8 s S S B 221
hexyl)-piperazinc;
* 1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-[4-hydroxy-3-(2-rifluoromethoxyphenyl)-
hex-5-enyl]-piperazine;
o 1-[5-(2,3-Dhydro-1,4-benzodioxinyl)]4-{4-hydroxy-3- methyl-3-(2-
irnMluoromethoxyphenyl)-hexyl]-piperazine;
» 1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-[4-methoxy-3{2-tnfluoromelhoxyphenyl)-5-
hexenyl]-piperazing;
s |-[5-(2,3-Dihydro-1 4-benzodioxinyl)]-4-[(4-melhoxy-3-phenyl)-heptyl]-piperazine;
n  1542.3-Dihydro-1 A-benzodicxinyl)]-4-[(4-methoxy-3-pheny])-pentyl ]-piperazine;
n  1-[5+(2,3-Dihydro-1 4-benzadioxinyl)]-4-[(4-propoxy-3-phenyl)-heptyl ] -piperazine;
¢ 1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-oxo-buiyl]-4-[5-(2,3-dihydro-1 4-
. benzodioxinyl)]-piperazine;
s (RS5.SE)-1-[3-(2-Cyanophenyl}<4-cyclohexyl-4-hydroxybutyl)-4-[5-(2,3-dihydro-1 ,4-
benzodioxinyl)]-piperazine;
» (RS)-1-[3-(2-Cyanophenyl}-4-cyclohexyl-4-hydroxybutyl]-4-[5-(2,3-dihydro-1.4-

benzodioxinyl)]-piperazine;



(E, 2)-]-(4-Fl uoro-2-nmet hoxyphenyl) - 4- (4- hydr oxy- 3- phenyl hept - 5-enyl ) - pi pera
zi ne; 07 GEC 00
(E)-1- (4- Fl uoro- 2- net hoxyphenyl ) - 4-( Aiggl_ydr oxy- 3- phenyl hept - 5- enlg/;cj‘ -Lgf%er azi
ne;

1-[5-(2, 3-D hydro-1, 4- bcnzodi oxi nyl )] - 4- (4- hydr oxy- 5- net hyl - 3- phenyl hex-5-e
nyl ) - piperazine;

1-[5-(2, 3-Di hydro-1, 4- benzodi oxi nyl )] - 4- (4- hydr oxy- 6- net hyl - 3- phenyl hept - 6-
enyl )- pt F{g_R&-ﬂi-[ﬁ@—Cymophcnﬂ)—'—!-pycluhexyl-'-l-hydmxybulyl]-4-[5-[2,3—di_h}rdm-1,4-

>1/I g 5 g?bg;@#‘%@&ﬁﬂﬁ:&%‘é%wx' nyl )] -4-[4-hydroxy-4-(2-1hienyl)-3-phenyl but

1-[5- (2, S-1Dy3pde panbpHetiana- 25 iandaY 1) oo hadk AN Re% - R BSRYIRGLY. ) - P penei ne

1- (4- Fl uomipezaaed: hoxyphenyl ) - 4- (4- met hoxy- 3- phenyl hept - 5- ynyl ) - pi pcr azi nc;
1-[4-Cycl gh | =.3- (2: met.hox h enyl ) -4- oxobut yl ] - 4- (4- Fl uor o- 2-

ma'E hogphgﬁﬁgﬁ:% Pld(iq}{lgé —cyl:rlﬂg]tle%l—gglyﬂlyux)}rbutyﬁ—ﬂl-{tl—ﬂzur]n-ll-mg:mﬂx}rphen}fl}-

1- [ 4- Cycl ghgerydingd- hydr oxy- 3- (2- met hoxynet hyl phenyl ) - butyl ] - 4- (4-i | uoro- 2-
met hoxyphenyl ) - pi per azi ne;

1- [ 5- ( 2,*3-1Brkyrdmbexv-bextudy Sxphrenl lohid)-1-45-€3,8 Hdilivelyd | - Bhdn2odivking)mel hyl phen
yl)- 4- oxoburt Ie}- pi peruzi ne;

1- [ 4- oycl W&x‘iﬂY@ 4- hydr oxy- 3- ( 2- met hoxynet hyl phenyl ) - but yl ] - 4- (2, 3-di hydro- 1

, 4-  benGodiL@XtyhhexRi hRes SR nderd-4:- -pi ine-

nmet hyl am no@ﬁﬁaa%ggkeﬁ%@% gﬁ%y/&oﬁﬁﬂﬁﬂgﬁﬁét y @b%ﬁé%&]) piperazine;

( 2- met hox i gHetyalghepibé ettmime- plchyhatybhd SRz Buliliyelad- 1 gobmesdibiiaplyEonpr i sing a
conmpound according to any of clains 1 to 14 in adm xture with a

phar maceufflEH4~ accept abl e diluent, excipient or carrier. 16. A conpound

r epr esent qotakyy didiRxh oMoy - 08 (4-PoR-2-BretoxyPredfh(Hpdalie, Wherein
M represenftst?yhe gr%up OE& %}%@% ( %ﬁnl%zﬁlE%x)’ma%) P%elmmnﬂ'

v 1-{4-Allyloxy-4-cyclohexyl-3-phenylbuty!)-4- [5-{2,3-dihydro-1 JA-henzodioxinyl}]-
piperazing;

* 1-(4-Allyloxy-4-cyclohexyl-3-phenylbutyl)-4-(4-fluorc-2-methoxyphenyl)-piperazine:

» 1-{4-Cyclohexyl-3-phenyl-4-propargyloxybutyl)-4-[5-(2,3-dibydro-1,4-
benzodioxinyl)]-piperazine;

. 1-(4-Cyclnhex}rl-3-phcnyl-4—pmpa;rg;-,rlnxyhulyl}—4—{4-ﬂuorn-z—mel]mx}rphenﬂ)—
piperazine;

* 1-{4-Cyclohexyi-3-phenyl-4-propoxybuiyl)-4-[5-(2,3-dihydro-1,4-benzodioxinyl)]-
piperazine;

= 1-[5-(2.3-Dihydro-1.4-benzodioxinyl)]-4-(4-hydroxy-3-phenylhexyl)-piperazine;

= 1-[3-(2,3-Dihydro-1.4-benzodioxinyl)]-4- (4-hydroxy-3-phenylhepiyl)-piperazine;

¢ 1-[5-(2,3-Dihydro-1,4-benrodioxinyl)}-4- {4-hydroxy-3-phenylhex-5-cnyl)-piperazine:

* 1-[5-(2,3-Dihydre-1,4-benzodioxinyl)]-4-(4-hydroxy-5-methyi-3 -phenylhexyl)-
piperazine;

¢ 1-[5-(2,3-Dihydro-1,4-benzadioxinyl)]-4-{4-hydroxy-3-phenylpenty!)-piperazine;

* 1-{5-(2,3-Dihydro-1.4-benzodioxinyl}| -4 (4-hydroxy-3-phenylhept-5-ynyl)-
piperazine;

* 1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4- (4-hydroxy-3-phenylhept-5-enyl)-
pipcrazine;

* (E.Z)-1-(4-Fluoro-2-methoxyphenyl)-4-[{4-methoxy-3-phenyl)-hept-5-enyl]-



R represents hydrogen or one or nore subslituents selected fromthe group
consisting of (C1 -C6)-alkyl, (G -0C6)-al koxy, (Cl-0C6)-al kyi]tThﬂE[; Eﬂﬁ r oxy,
hal o, (C2-C6)- al kenyl, (C2-Co6)-al ky@?’{f (g - C6) - hal oal kyl

(C1- C6) - hal oal koxy, (C-C(,)-hydroxyal kyl, al koxyal kyl, nitro, am no,

(G -C6)-arninoal kyl, (G -0C6)-al kyl am no-(C1-C6)-al kyl, (G- C6)-al kyl am no,
di - (G -Co6)-al kyl am no, acylam no, (G -C6)-alkyl sul phonyl am no,

am nosul phonyl , (Cl1- CGE - al kyl am nosul phonyl, cyano, am no carbonyl,

N- ( Cl - C6) PIRsra@inc#pp. dhiiastergomarli - (Cl - C6) - al kyl ani nocar bonyl ,

o PR oo R VARSI, Y i
(C 1 -Co) pylekadirseth MG rtaa\ig_gr%cuh}cgbi,- (G -Co6) -al kyl am nosul phonyl groups;

1
Rl represents a nenber selected fromthe group consisting of hydrogen,
cycl oal Ry i;[5d2\#-Dibadya- bdyhenagdibidnyl)]-4r @Higdrgry-hpherytieyxc-yayl)-piieaizary c| oxy,
hel erocycl qal kyl._.and terocycl.o Xy groups, each group being optionally
subst i t%t éﬁgvﬁﬁﬁﬁnﬂlﬁgmarﬁﬂ’&f‘é’ 4B if‘?‘déﬂlfdﬁfx}' hengtheRt0-5880e: O represents
-C(O - or pigetdzifd2) - where R2 represents a nenber selected from the group
consi sting of hydra gen. (Cl-C6)-al kyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl
and cyel édPHR3-Igihydres]. 4 bicezmtioniedipd-gdduydrag-Gpkibyhalghgnglubst 3-tastipd Wit h
one or nore groups selected fromR5 and R6, where R5 is selected fromthe
group conBIP§ Hﬁ of halo, (G -0C6)- al koxy, (C-0C6)-hal oal koxy, cyano,

Cl-Cb) » b Fi Gl L ). i b | )
0 ooy mmpnsh o g b AT 22

97 al kyl| amipemetebonyl groups and Rb is selected fromthe group consisting
of aryl t.ero | oxy, hetero | oxy, .aryl al koxy,. and
hel er oar yFQgﬁg’;’?@%ﬁﬂ:{‘g‘a’é‘ﬁ‘“w&f‘éﬁa‘%l}‘ﬁ?ﬁﬁ%tﬂhﬂﬁléﬂf WRIPEIREmEr R2
represept s -15((&i1= A KM s 6.0 06 161G - 4280, - k - \R, Rs or
" AS) NRTRY V\hge‘%.[ﬁ (ORI e 3“%%%%‘&&&? |i§9 dﬁdy%lr@é Péer?}'ge%yg\l- 06) - al kyl -
(R3C2r gg; esEmFEerﬂytir ogen olr kaI (C1- C|6)-al Eylt (Cc2- I(:6)-a| kynyl , ] : bl

- -a C al kyl . aryl o erocycl e _group, eac roup bein
optionall H%'g%ghh%ﬁigﬂld&ixﬁi'f%uyﬁ%néP“thB‘FJEPMBY"EP’E@gHﬂ]'E?[@ﬁsl?erd,ig)dfé'ﬁpned ag
above; a Ieeasehbxiiih)- ihky| groups that naybe the same or different,

or together forman al kylene chain of 3 to 5 carbon atons; and
. 1-[4-Cyclnhexyl&—(2—d1meth}rlarrﬁnncmhunylphenjrlH~h}rr.lmx}fbul§,r1]—4—[5—(2,3~

dikiydro-1,4-benzodioxinyl}]-piperazine;

+ 1-[4-Cyclobexyl-3-(2-dimethylaminocarbonyl phenyl)-4-oxobutyl]-4-(4-Nuoro-2-
methox yphenyl}-pipcrazine;

* 1-[4-Cyclohexyl-3-(2-dimcthylaminocarbonylphenyl)-4-lrydroxybulyl]-4-(4-fluoro-2-
methoxyphenyl)-piperazine;

« 1-[3-(2-Cyanophenyl)-4-oxopentyl]-4-[5-(2,3-dihydro-1 4-benzodioxinyl)]-piperazine;

. Ii[-‘-l—Cycluhex}rI-}-(2-ln'ﬂunrumethuxyphcnyl}—4—uxubutyI]-4—(4~indulyl)—piperazine;

¢ {RS,5R)} I-[4-Aceloxy-4-cyclohexyl-3-(2-fluorophenyl)-butyl]-4-(2-methoxyphenyl)-
piperazine,

* (RS5,5R) 1-[4-Cyclobexyl-3-(2-fluorophenyl)-4-methoxycarbonyloxybutyl]-4-(2-
methoxyphenyl)-piperazine;

¢ {RS.,SR} I-[4-Cyclohexyl-4-ethylaminecarbonyloxy-3-(2-fluorophenyl)-butyi]-4-(2-
methoxyphenyl)-piperazine;

* (R5,5R) 1-[4-Aminocurbonyloxy-4-cyclohexyl-3-(2-fluorophenyl)-butyl | 4-(2-
methoxyphenyl)-piperazane;

* 1-[5-(2,3-Dihydro-1,4-benzodioxiny])]-4- (4-hydroxy-5,5-dimelhyl-3-phenylhexyl)-



- P e R —— - ————— e

n=Cor 1, provided that excl uded are conpounds wherein S|nultaneousl Q
represents - C(O-; Mrepresents -CHO R represents hydrogeh Bk y‘iﬁ

al koxy, hal ogen, hanaIkyI aIkIyth|%§ al kenyl or al kynyl; Rl represents
hydrogen or unsubs ti tu ted cycl oal kyl or cycl oal kyl substituted with

al kyl; and R3 represents an unsubstituted phenyl, unsubstituted naphthyl or
unsubstituted cycl oal kyl gro up, orphenyl, naphthyl or cycloal kyl
substituted with one or two substituenis selected fromthe group consisting
of al kyl, al koxy, hal o, haloal kyl, alklythio, alkenyl and al kynyl groups
17. A compound represented by the formula R Rn ~WZ wherein W
represents the group 0-Ra +< CH2 - -CHO or /ry \\---] NFNA-L "~Ra==2ZR
represent.s h%drogen or one or nore substituenls selected fromthe group
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Cl-Co6 I kenyl ,
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(d - C6) - al giparyaag;bonyl , (G - C6) - alkylearbonyl al kyl car bonyl al kyl , fornyl,

al kanoyl oxyal k yl ai rb Iphlnyl
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represent Sp;a.0% ijer sel ected fromthe group consisting of hydrogen,
cycloalkyl ary aryl oxy, aral kyl, aral koxy, heterocyclic, heterocycloxy,
het er ocye ! b§5-k33-Dilayito-h gi-ermzogiokingl )k 6:(9-hydeurysi-Cethsinyrlopenbiutd)-opt | onal | y
Substituted wit.h one or nore
piperazine;
e 1[5-(2,3-Dihydro-1,4-benzodioxinyi}]-4-(4-hydroxy-3-phenyloctyl}-pipcrazine;
» 1-{4Fluoro-2-methoxyphenyi)-4-(4-methoxy-3-phenylhept-3-yoyl)-piperazine;
» 1-[4-Cyclohexyl-3-(2-methoxymethylpheoyl}-4-oxobutyl]-4-(4-fluoro-2-
methoxyphenyl)-piperazine;
o 1-[4-Cyclohexyl-4-hydroxy-3-(2-methoxymethylphenyl)-bulyl}-4-(4-Tluoro-2-
methoxyphenyl)-piperazine;
e 1-[3-(2,3-Dihydro-14-benzodioxinyl)]-4-[4-cyclohexyl-3-(2-methoxymethyl phenyl)-
4-pxobutyl[-piperuzine;
* 1-[4-Cyclohexyl-4-hydroxy-3-(2-methoxymethylphenyl)-butyl]-4-(2,3-dihydro-1.4-
penzodioxinyl)-piperazine, and
+ {RS,5R) |-[4-Cyclohexyl-4-methylaminothiocarbonyloxy-3-(2-fluorophenyl}-butyl]-4-
(2-methoxyphenyl)-pipcrazine.

15. A pharmaceutical composilion comprising a compound according to any of claims 1

lo 14 in admixture with a pharmaccutically acceptable diluent, excipient or carricer.

16. A compound represented by the formula



substituent R, defined as
group, represents
(C,-Co6)-al kyl groups that

het er ocycl i c group,
substituent It,
or 1.

wherein

above;

a single or double bond, RA repres
may be the %ane or di
an al kyl ene chain of 3 to 5 carbon atons;

M represents lhe group
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defi ned as above;
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Z represents a-CHO, cyano,

R represents hydrogen or one or more subslituents selected [rom the group
consisling of {C-Cs)-alkyl, (C-Cg)-alkoxy, (C1-Cg)-alkylthio, hydroxy, halo, (Co-Ce)-
alkenyl, {Cz-Cg)-alkynyl, {C,-Ca)-haloalkyl, {C)-Cs)-haloalkoxy, (Ci-Ce)-hydroxyalkyl,
alkoxyalkyl, nitro, amino, {C-Cg)-aminoalkyl, {C,-Cg)-alkylamino-(C-Cg)-alkyl, {C,-
Cg)-alkylamnino, di-{(C,-Cg)-alkylarmno, acylamino, {C-Cg)-allgylsulphonylamino,

aminosulphonyl, {C,-Cg)-alkylaminosulphonyl, cyano, aminocarbonyl, N-{C;-Cg)-

allkcylaminocarbonyl, N, N-di-{C-Cg)-alkylaminocarbonyl, {C-Cs)-alkoxycarbonyl, {C;-
Cg)-alkylcarbonyl, alkylcarbonylalkyl, formyl, alkanoyloxyallcyl, (C-Cs)-
alkylaminocarbonylamino, {C-Cg)-alkylsulphinyl, {C|-Cs)-alkylsulphonyl, and N, N-di-

{C-Cg)-alkylaminosulphonyl groups;

R, represents a member selecled from the group consisting of hydrogen,

cycloalkyl, aryl, aryloxy, aralkyl, aralkoxy, heterocyclic, helerocycloxy, helerocycloalleyl

and heterocycloalkoxy groups, each group being oplionally substituted with one or more

substituent B, defined as above;

Q represents -C(0)- or -CH{OR:)- where R, represents a member selected from
the group consisting of hydrogen, {C1-Cg)-alkyl, (Cr-Cg)-alkenyl, (C>-Cs)-allcynyl and

cycloalkyl groups, wherein each group is optionally substituted with one or mere groups
selected from Rsand Rs, where R is selected from the group consisting of halo, (C-Cs)-
alkoxy, (Ci-Cgs)-haloalkoxy, cyano, (Cy-Ce}-alkoxycarbonyl, (C-Cs)-alkylcarbonyl,
alkoxyalkyl, aminocarbonyl, N-{C-Cg)-alkylaminocarbonyl, N.N-di-{C;-Cg}-
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Fferent or together form
and L represents an aryl or
each being optionally substituted with one or nore
A represents a bond or (CH2)a; and n=0
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alkylaminacarbonyl groups and Ry is selected from (he group consisiing of aryl,
heleroaryl, aryloxy, heteroaryloxy, arylalkoxy, and heleroarylalkoxy groups, ach
optionally substiluled with R, or R» represents -C{O)- (C-Cg)-alkyl, -C(0}0-(C,-Cg)-
alkyl, ~-C(OWR4Rg or -C(S)NR7Rs wherein Ry and Ry are independently hydrogen or (C-
Ce)-alkyl;

R represents hydrogen or a {C-Cg)-alkyl, (Cz-Cg)-alkenyl, (C2-Cg)-alkynyl,
cycloalkyl, aryl or heterocycle group, each group being oplionally substituted wilth one or
more subslituent B or Ry, defined as above;

R, represent (C-Cs)-alkyl groups Lhat may be the samc or different, or together
form an alkylene chain ol 3 to 5 carbon aloms; and

n=0orl,

provided thal excluded are compounds whercin simultaneously Q represents -
C(O)-; M represenls —-CHO;, R represents hydrogen, alkyl, alkoxy, halogen, haloalkyl,
alklythio, alkenyl or alkynyl; I; represents hydrogen or unsubstituted cycloalkyl or
cycloalkyl substituled with alkyl; and R, represents an unsubslituted phenyl,
unsubstituted naphthyl or unsubstituled cycloalkyl group, or phenyl, naphthyl or
cycloalkyl substituted with one or two subslituenis sclected from the group censisting of
alkyl, alkoxy, hale, haloalky!, alldythio, alkenyl and alkynyl groups

17. A compound represented by the formmnla

e

= - lL‘IW
z
wherein
W represents the group
_g _<0—Ra =§:CH2 —?—CHD ?\/ N\—_/N—A—L
0—Rg \ . , or

R represenls hydrogen or one or more substituenls selected frem Lhe group
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consisting of (C;-Cg)-alkyl, (C,-Ce)-alkoxy, {C/-Cg)-alkyllhio, hydroxy, halo, (C2-Cy)-
alkenyl, (C;-Cg)-alkynyl, (C,-Cy)-haloalkyl, {C,-C¢)-baloalkoxy, (C,-Ce)-hydroxyalkyl,
alkoxyalkyl, nitro, amino, (C-Cs)-aminoalkyl, (Ci-Ce)-alkylamino-(Cy-Ce)-alkyl, {C,-
Ce}-alkylamino, di-{C;-Cg)-alkylamino, acylamine, (C-Cs)-alkylsulphonylamino,
aminosulphenyl, (C;-Csralkylaminosulphonyl, eyano, aminocarbonyl, N-{C;-Csg)-
alkylaminecarbonyl, N, N-di-{C,-Cg)-allylaminocarbonyl, (C1-Ce)-alkoxycarbonyl, (Ci-
Cg)-alkylcarbonyl, alkylcarbonylalkyl, formyl, alkanoyloxyalkyl, (C,-Ce)-
alkylaminocarbonylamino, {C-Cg)-alkylsulphinyl, (C,-Cs)-alkylsulphonyl, and N, N-di-
(C-Cg)-alkylaminosulphonyl groups;

R, represents a member selected from the group consisting of hydrogen,
cycloalkyl, aryl, aryloxy, aralkyl, aralkoxy, heterocyclic, heterocycloxy, heterocycloalkyl
and helerocycloalkoxy groups, each group being oplionally substituled with one or more
substituent R, defined as above;

Z represents 2 —CHO, eyano, or -CH(OR,); group,

===--- represenis a single or double bond,

R, represent {C)-Cs)-alkyl groups that may be the same or diflerent, or logether
form an alkylene chain ot 3 10 5 carbon atoins; and

L represents an aryl or heterocyclic group, each being optionally substiluted with
one or more substituent B, defined as above;

A represents 2 bond or (CH»)y; and

n={arl.



