WO 2005/ 121087 PCT/ EP2005/ 006147 1 NEW DI SUBSTI TUTED

PHENYLPI PERI DI NES/ Pl PERAZI NES AS MODULATORS OF DOPAM NE NEUROTRANSM SSI ON
Field of the invention 5 The present invention relates to new nodul ators of
dopam ne neuy@btdoamspdsssi on, and nore specifically to nededafifsloQqe; Met a

di substituted phenyl)-1-al kyl pi peridi nes and piperazi nes, and use thereof.
Background of the invention 10 Dopam ne is a neurotransmtter in the brain.
Since this discovery, nmade in the 1950s, the function of dopamine in the
brain has been intensely explored. To,date, it is well established that
dopami ne is essential in several aspects of brain function including notor,
cogni tive, sensdff PEHASTENEED MENLRIBRBIRIYES FAIRERAZINGS A8 MpOUATaRsiDFON of
appetite, body tenperature; s|lmeErAMINENESIROMRANEMYSKEGW Of dopam nergic
function may be beneficial in the 15 treatnent of a wi de range of disorders
af fecting brai Nghidne i g@e“m‘q fact, drugs that act, directly or indirectly
at central ne receptors are commnly used in the treatnent of

neur ol ogi cal a?lﬂ“] e JESER; ‘éi‘fer”f?f‘ B8 %T Betey, madyptorpaf kP seuditseassiandnd

schi zophreni a. meeviesdicaltyctor nremt4- {prtaw ainkta biigbdogadi ghedygi CaiphageBeauthcal s
can have sever epigiradeeebfi®at sheredfOr i Nst ance, dopami ne ant agoni sts are known
to induce both notor (extrapyram dal side 20 effects; EPS) and mental side
effects (e.qg. oria, and inpairnent of cognition), and
dopani ner gi_c ag%r??%rf"én ?ftgéﬂ'g’\ﬁﬂt’?'b i nduce dyski nesias and psychoses
(Goodnman ard GHRHANSS FHEUPHaTSMittesiroe baln. Basi this ofscoheT ap@Lithites1 9584, lhe

ed. / MG aw Hi | IfynctiBAcf dGhapien the,brin 407 beeer@ans&}'laaQB,g,red 22, the5Qc9155éL§r

515-516). An appianacdy tﬁé«!@@éa@rﬁneﬂyeﬁ@&%l in s&RGALS %I T Sbrauéélnglon includi %Ig\%acyngcgl

reduce side ef fg of am ner ar mac

dopani ne recept o%tﬁe ”"Séig'p m?tﬁ)”g%l g@‘ftm\‘?"l" s §P°t'§bse€"’rﬂ‘ F@“HB?)"a?ﬁaﬁ%e“t% ée@pt or
subt ypes or wi t?{"‘iﬁéaé‘fr‘érnséqemsél“éscﬂ%“l”?t}}”” OYé‘ipaaﬁ'eftghe‘pﬂQ@brassv o8 bemfipgum s
acting thih§ughrestmentod parinengy st eisedeof aftehhghirah funatidhs A pad) Me§Oingt act,
stabilizers, whirehy hamrects/h@\%htiaoci&a@m%?é‘céﬂtorb Bre cbi‘%nutow%&e'a“?&‘theq Ao
neur ol 09' C and naﬁ'y&maatal;\b Cpsgéh%(?rrcd%rs&délé &8s lﬁ’%?(:nabn sprgili-'geaslge f“?:d ﬁaghrerEa

Uni ver si ty, SV\%d\gever - EI anj Opam ne

degeneration; cfini Calljrren ﬁ%"r F?Péﬁ’t S‘Ig'cspthﬁr(ﬂriaé"é’t'&%ﬁ 5] *&V‘hWéfle siflefiffeits-zer of
dopani ner gi ¢ sy¥tEMASce IEHaEEISoANergoRfts ae-Kno@BYBNB2e bathintitdr Sedteppetopa-ddaduced
dyski nesi a80i nefectynfReyamipdedtaiofiddardisN@aN a8hedthis eaABEorNE O ERRREA: &

2567, 1997; Tedi’gﬁi;fsn)ﬁbncﬁhopahﬂs@ﬂ;‘(c ég@ﬁgtk gk k:m%%%@@é dla{llm«g;% Ol nd }c\év&%le@n

fol | ow ng ( ) Qﬁ&ﬁ%ﬁ%nd Bllr‘r@m P%é glg;ma\é\q.’otgrca asr)s g{]j% Iy uﬁ 9y,
22; 53: 1605- 6, , Tl a8 HoPEH Sshs et of
é}%?tgr ]’[8 pG?f{ -Il% Qhapterl Zé ;a%ogés%ﬂ %%S]&bm g)_pfﬂaphajopted@y manySe ©

ant i psychoti c fter a
pl acebo- cont r of FEHF"HF It?)f’"pé‘i"ﬁﬁ'ca%@&ﬁmdﬁﬁ\ﬁ'%rﬁﬁ%éPé@fwafﬁmprglc pharmaceuticals,
Psychophar4facolsoigydevelds' novahmagdmitvk edcemg, lidBoge rliagerctbeyn mardseder gisgmieur nal
of Psychiatry &ddpibr A3o@ks At re3RR9) selca@k s SRD ancﬁheraélass %@QU rﬁﬁé{s actllng

Ehhglr‘nrrgf?i/ I&’Xﬂh%%h th%ldo Zaibe s%ggn]rs opﬂ{el §r§9nare6tdopaammergtc stabl izers, which have
! ’ hown Zd be usefZi in the treatment of both neurologic and psychiatric disorders {A.

Ekesbo, PhD Thesis, Uppsala University, Sweden: Functional cansegquences of dopaminergic

30 degeneration; ciinical and experimental studies using a novel stabilizer of dopaminergic systems:
Ekesbo et al, {-}-GSU6162 inhibits levadopa-inducad dyskinesias in a monkey model of Parkinson's
disease, Neuroreport, 8, 2567, 1997; Tedroff et al. Leng- lasting improvement in motor function
following {-}-OSUB162 in a patient with Huntington's disease. Neurology, 22;53:1605-6, 1999;
Gefvert 0. et al, (-}-0SU6162 induces a rapid onget of antipsychotic effect after a singie dose. A

35 double-blind placebo-controlted pilot study. Scandinavian Society for Psychopharmacology, 41%
Annual Meeting, Copenhagen Denmark Nordic Journal of Pgychiatry 54/2 93-94, April 2000: Carisson
et al, Annu. Rev, Pharmacol. Toxicol,,41, 237, 2001; Carlsson et al. Current Madicinal Chemistry, 11,
267, 2004),

40 Another dopaminergic compound, which has been referred to as a dopamine-serbtonin
system stabiliser, as well as & partial DA D, receptor agonist, is the recently-faunched



40 Anot her dopam nergi c conpound, which has been referred to as a

dopam ne-serotonin systemstabiliser, as well as a partial DA Dz receptor
agonist, is the recently-launched WD 2005/ 121087 PCT/ EP2005/ 006147 2

anti psychot i d aripiprazole (Burris et al, Phar }E&iﬂ < vol .
302, 381, %%g@%?ﬂ%rther nore, conpounds referred to agllc opaorﬁh;rllggﬁﬁgﬁc
stabilizers have been described in WX01/46145, WO01/ 46146, Pettersson et
al . The devel oprment of AcR16. A new cl assz; of dopam nergic stabilizers.

Soci ety for NeusmgSLRIAE QoRdgdiftd ARBYALo! I ct. 2002, \o 8 part
1 1028, Ol andozddsA %Q,Q,?erm%%il J\ry%gg %(\afe?élp% faﬁqi%:rgﬁa%ﬁ ?’g,’ergiblg?%’fzf%bf t he
new dopani ne s(ieacbriblc'{sglg ACRLE TP ARd SR S8 d° 15 atRBB e 8l FeRieed hauri-bee
study in patientS Wt R CEH Lot MO A6 195 RettepisENRY BALThWANETER VBRIKSIOP@N

SCHI ZOPHRENI A, “Ps$1%8 “PaBireigit 00004 SocBava dveurSnikice 8| same, meEhg, Avypiccaabz, vor.
phar macol ogial 28efsftd @028 Yhpwhsar@zchenabirg i B EfGa ad to@QRATI R G Gopamine
stabilizers as stbledencs b bedhmisty ML/ AHBIAS .aMALLAR LR 206 RelLeLasan, et

al . 2002 can bemsumBtiTEelor@%r oh)schREHRAREY. 1k HJbQ9¥96Q4PJavogO£V. mne in the
term nal areas of the ascending dopami nergic projections O he “manmal i an

brain; 2) No orThgw ‘f¥at ak behavioural effects in otherw se untreated rats,;
and 3) | nhihition 6f " BenavF oW alemast sRFsare sarerstnfor freyohesiiswblizmnt s or
psychot omi et i de¥EPRIOTNERIL{ 461450 WO0aLe6 146mact HPettpr®es @ntl. RNUEBini @NsutRiaBsed]5 | S
referred to asaa doparmésergiovet abidbdazfie R Qhd k&minkissedk NWERLI el pl at es

to the field ofgoparfat bie@fondBNREL, . fr.am i.sorder I N which
the synptoms cgp o%nﬂd?gcitre%gejb?tdogjﬁlﬁgéﬁgﬁﬁﬁﬁgﬂ Srgg\l,‘%e%hbgﬁg'%ﬁze “F8at ment
conprises adninistering to said yanifa?) aiFaHeuR tshadeurdvefiedsendfcet dirpound,
With a 20 dop&Miralgrients pratsytrieaymeicspipandde s faptln o méseRrimantior this
Conpounds bel oftgifged to a8 hdomhrassyiofatsabritat ed 4- phenyl - N- al kyl

pi peri di nes have been reported previously. Anong these conpounds, sone are
inactive in the,;CNRarso [ serotonergic or,_mxed )

ser ot oner gi ¢/ d%p‘%@hqﬁf%ip%iéhtg@r?gﬁc/ea %ilreg%ﬁ”%?o??%éés RS SHRENACEOPYFI or
partial dopanine receptor Aol SELTEr-hhit APERINgtals fwictipnshivbrie Afef treskimsnt f or
dopani ne recefff™f&es adpEysaring & said maBuploeamunt Fhraraw ty8d of @dpond9%E) = and
Mewshaw et<@l . dBpooegic shbdizerchem 30 Lett., 8, 295, (1998) report :
conpounds whi ch are substituted 4-phenyl -pi perazi nes, nost of them being

2-, 3- or 4-Ohahapyd Shat it ed and di splayi ng DA aut oreceptor agoni st
properties. Fu Ierw.“ AH Phar macol . Exp. Therapeut. 218, 636,

et al, J.
(1981) di scl ose " PEUBE PRPTRWIC SperssiA Aebstivied ¢f-oheoyikaling Paerdmembaveyieephenyl )
pi pe razi ne) WHPEKIPEsErTedMynaibese @EPEBIDEONE fre agotiedd the@Nd, domBidkphy
ser ot oni n_2§3e- Lﬁgtoai(\ef‘.gicﬁ‘neniﬁfarﬁprﬂfcaé:tg)iéﬁi_o&fnfiwéﬁ pﬁhmméx.{a%géaiﬁp%ﬁléy%ﬁl@%m%da‘?é e
acetic acid camcenidr@l idosk i LaidLby 1:(B- bhenol ) -.pi per azine are
di scl osed by Eg‘_lehgi R 8\/& et rg%fpt Rgg‘%&&sgm%gg%ﬁgﬁ%gggthhaolm.'tz ﬁﬁaﬁgﬁ%{%ﬁf. 29,
201, (1980). ul'ler It W et al, Res. Commun. Chem Pathol. Pharnacol. 17,
551, (1977) disclose the conparative effects on the

3, 4- di hydr oxy-“sktelhstl ahdetdreanak Pikro ORLG @At (18 5 Dihdi MewkRdw é&réaisvbokby Med, Chem. .
30 Lett., 8, 295, (1998) report compounds which are substituted 4-phenyl-piperazines, most
of them being 2-, 3- or 4-OH phenyl substituted and displaying DA autoreceptor agonist
properties. Fuller R, W. et al, J. Pharmacol. Exp. Therapeut. 218, 636, (1981) disclose
substituted piperazines (e.g. 1-(m-triffuoro-methyiphenylipiperazine) which reportedly act
as serotonin agonists and inhibit serotonin re-uptake. The comparative effects on the 5-
35 hydroxyindole acetic acid concentration in rat brain by 1-{p-chlorophenai}-piperazine are
disclosed by Fuller R. W. et al, Res. Commun. Chem. Pathol. Pharmacol. 29, 201, (1980).
Fuller R. W, et al, Res. Commun. Chem. Pathol. Pharmacol, 17, 551, (1977) disclose the

comparative effects on the 3,4-dihydroxy-phenylacetic acid concentration in rat brain by
1-(p-chlorophenoi}-piperazine.
40



i i 147 3
1- (p-chl orophenol ) - pi perazi ne. 40 WO 2005/121087 PCTI EP2005/ 006
Bo§gsier J.pet aI)Chen1Abstr. 61:10691c, disclose disubstituted .
pi perazi nes. The conpounds are reportedly adrenol ytics, antihypertensives,

otenti at or hturates, and depressants of the ceptral RBENPUS
gystem 5 A%Vncﬁﬁjig%f{lgﬂg differently substituted piperazines ﬁave been

i i A et al
ublished as ligands at 5-HT1A receptors, for exanple A ennon R . .
g. Med. Chem, gl, 1968, (1988), Mkrosz, J. et al Arch. Pharm (Winheim

- 1995 e B..J..~a.. NBd. em, 36, 2751, (1993),
Dakat o ﬁ‘j J?:hr%my'?@’eg’l" *ﬁ%&’?d %%l_é) ."‘S%ﬁﬁ%%bz%&g Eff"“é'izl”ﬁé'eg“e |
substituted phecr?MF '}dsngearzelp?'ngesd’Va%dr%[ﬁE{F’ eSPUEPAIES \Sey etfettRis o barkfarstes,
(81560271 di scl‘"’&é&%‘gﬁ%&?‘ﬁé b tantreltnedrowreystety i f | uor omet hyl phenyl pi per azi nes
and their therapeutic use in CNS and cardi ovascul ar di sorders. U_S4202893
di scl oses Substiunbeed qrhesmyl Qhﬂa@%@fa:cpribg%z,-ﬁgyhag,lp%e}nrpgﬁtbsgdln%s digge” 899&_% % an

i r
4 (aotri 11 or ongr bl SherofACBERath Halb st e ps. %aaABh Morosaricrety
and rel ated ps%ﬁ%ﬁcétpf’i?@‘é At Tlot?s: 143098 1A 4 se1 Ssess.subsed. thtred 35,
pi perazi nes as 25%1|«ébﬁﬂ3\).é3tdiatﬁ‘arﬁ.,ﬂemg4 chérg}amjgpm(_twsusedpl nk_t he tlrgagim:ggsce)f
anxi ety, de- pression, schizophrenia, obsessive ideas, Parkinson ,

[ [ i ro-i stinal tract disorders. 20 A
e o 3 et S AR LA BRI St e
substituted 4- ?ors'treafJ In‘{'scififesQH'S?T%Pif’.t“te%ﬁef@‘@?@@em\@WU@wra@ngggemdod for
the treatnent BETSEREPESKr £9f & GG otherrdlvpaninealisosyst eUB40yBHa NGdciogaS by
using substi t usekitdtedmhbnpipipbraaheniet s Bedmbrt@tahaby HngRMEELiACSs33285:6 ennon
et al. (US pat amdosts Qtrei? Nark) ALIB AL Bk GALLIG S1OMR. T oCepLor
el atine mr&itég{t%?gnﬂ{&?%}eaﬁgg tclpﬁe r%dmd?tSt & 1108 alt;ly 5 substitﬁt,ed
including arylpiperidines. “whi-CH ar& r et (PAS JBSE HA7e clrleie Dstitute
mono- subst i t ut BEF E"SF AR SEFIYe fqearine Prdigands fpbriradd iresthitishtmeat ¢f shxidtyneli- ng
affinity with Pesjsacichigephrdnis, sbsgsmiveridmeptadinsoMDis@td, 09ER56 4y Shhadi£ haldBat t he
term "hi gh af fandighstfo-inestinal eel@ebrdps.nean a conpound which 30 exhibits an
| C50 of less than 100 nMin the assay agai nst 3H DTG descri bed in Wber et

) t ci . (USA) 83: 8784-8788). Specifically, WO _
517 095084 41 o] %”@%ﬁgf’c%ﬂﬁé‘%’f"ﬁﬁffd% PRI F15"n1 HESREET digdsy stbeiuteddr t ai n
phenyl a/ kyl - arf &, MaYArBRREMING 2.3, Spiepaiyaepyrdinep| frer itdamenand rekated
derivatives haVRO0K3gh3 Hisridieng methotiier Bk gREMERCAREMopRBMa aNEXHeRbEGhY | oW

i ndi i y [ - . 35 WO
bi ndi ng for t hest&CByandtidahby @6QPIuOSRited BRRNADShehi1 b BRES FndaStiines
91/ 095854 and WO 93/00313 both require that the corrpoun?s %gve a gh

i ndi Efinity to the sigma receptor and do not disclose that the
(lgloggi)lrj]gds%gr Ie%lleﬁ ar ﬁtac‘?gl %El gaéi’qtf'%sgﬁ?\}é i eheetps devc Beadihy sisgwareretept or

affini ty. In éﬁfﬂfii‘tF?)n‘,:N%l isprdes| comprising the adminstration of arylamines, inciuding
arylpiperidines, which are either unsubstituted or mono-substituted at the aryl ring. The
compounds exhibit a high binding affinity with respect to the sigma receptor. WO
$1/095954 states that the term "high affinity” Is intended to mean a campound which
30 exhibits an ICso of less than 100 nM in the assay against *H-DTG described in Weber et al.
Proc. Natl. Acad. Sci. (USA) 83: 8784-8788). Specifically, WO 91/095%54 discloses
cempositions relating to “the discovery that certain phenylalkyl-amine, aminotetraline,
piperazine, piperidine and related derivatives have high binding to the sigma receptor and
unexpectedly low binding for the PCP and DA receptors” (see page 11, lines 33-36).
35
WO 91/095954 and WO 93/06313 both require that the compounds have a high binding
affinity to the sigma receptor and deo not disciose that the compounds are
pharmacologically active in the absence of sigma recaptor affinity. In addition, clinical
studies investigating the properties of sigma receptor ligands in schizophrenic patients
40 have not generated evidence of antipsychotic activity, nor activity in any other CNS
disorder. Two of the most extensively studied selective sigma receptor antagonists,



studies investigating the properties of sigma receptor ligands in

schi zophreni c patients 40 have not generated evi dence of antipsychotic
activity, nor activity in any other CNS disorder. Two of the nost

ext ensi vel y woushsgghoge! ective sigma receptor antagoni st speMp4Maé 321087
PCT/ EP2005/ 006147 4 BW234U (Ri ntazol e) and 8MY14802, have both failed in
clinical studies in schizophrenic patients (Borison et al, 1991,
Psychopharmacol Bull 27(2): 103-106; Gewir4z et al, 1994,

Neur opsychophar #eal qgiyncd0te B IndddN v.1 4802UdA badh3Giediis §l|nQ§Ies(§udses in schlzophren ic

4- (2, 3-di et hoxgétrélhewdrbscnle{@ut %bi‘lr’é}%ﬁﬁé ﬁbc@%u/ﬂ %9(12) Ph3licpe ew.thl]ga, as a

synthesis inter i dition nown npouh
formul ae 11 (V\(%B%?4g S}}h a"’fafomg(\/k&ffld‘féMG) possess dopam nergi c
stabilizer propertles 10 RLRL RR R3 ,RR R4 NR5 Formula Il Forrmula 111
In formula 191 ; US4#L5736 disdlpsenai(a,3-dBhbthdRy- pheweetl eab@d-fifoiintinRo 08 GrR 18-
consi sting of G823 nthe R EHRediadOR3, 15 SO2R3, COR3, CN, N2, CONHR3, CF3
(proviso Xis CHor C) F, 4, Br, | (wherein R3 is as specified bel ow); R2
is selected frqmtggﬂg QU%k‘gonm stl n of Cl1-C, alkyl, allyl, CH2SCH3,
CHZCH2 OCH3, F B thag °§ B8ORS Pl ofoBRH Ryl (WO01/46145) and 111
4,4, 4-trifl uor 6WGQPY/F6146} pastesspopamineruiststsbitizen pRAertibs as speci fied bel ow); 20
R3 is seleéted fromthe group consisting of Cl-C3 alkyl, CF3, or N(RZ)2; R4
is selected fromthe group ggnsisting of C3-C6 gycl oal kyI
2-tetrahydrofurane, 3-tetra- hydrofuran. In forjmula I11; 25 X is, inter
alia, CH Rl is selected f t he group consi g of OSOZCF3 OSOZCH3
SOR7, SO02R7, COR,, CN, HR3, CF3, R2 Br, | {twherein R3 is as
speci fied beI ow), 3- thiop e, i ophene, -furane; R2 is
sel ected fromthe group con5|st|ng f F, d, Br, L@&R CF3, CH3, OCH3, OH,
NH2 R3 and R4 are independently o?‘Rﬁjl 4 al kyI 3 é‘\Rg sel ected from
the group consisting of C1-C4 al kyl, allyl, CH2SCHE'  CH2CH20CH3,
CH2CH2CH2F, CH2CF3, 3, 3, 3-t Fefuladk opr opyl , 4, 4, 4-Foridid mor obut yl , or
-(CH2)-R6; R6 is selected fromthe group consisting of C3-C6 cycloal kyl,
2-tetrahydrofU{aFne ,?1 tetra hydrofurane. R, is selected fromthe group
consi sting of 81 focts f CF3 or N(R4)2
Xis, inter alfa CH R, is selected from the group consisting of QS0,CF3, OS0;CH;, SORs,
15 S0zRs COR;, CN, NO,, CONHR;, CF3 (proviso X is CH or C) F, CI, Br, I (wherein R, is.as

specified below);

R; is selected from the group consisting of C,-C, alkyl, allyl, CH,SCHs, CH,CH;OCHS,
CHyCHLCHyF, CHLCFs, 3,3,3-trifluoropropy!, 4,4,4-trifluorobutyl, or -(CH,;)-R, {wherein R,
is as specified below);

><

20 R is selected from the group consisting of C;-C; alkyl, CF3, or N(Rs):;

R4 is selected from the group consisting of C5-Cs cycloaikyl, 2-tetrahydrofurane, 3-tetra-
hydrofuran.

In formula III;

25 X is, inter afia, CH, R, is selected from the group consisting of 05C,CF3, 0S0,CH;, SOR,
SOaRy, COR;, CN, NO;, CONHRj, CF3, F, Cl, Br, I {wherein R; is as specified below), 3-
thiophene, 2-thiophene, 3-furane, 2-furane;

R: is selected from the group consisting of 7, Cl, B, I, CN, CF3, CH;, OCH3, OH, NH.
Rs; and R4 are independently H or C;-C, alky!

30 R is selected from the group consisting of Ci-Cs alkyl, allyl, CH,SCH,, CHzCHzOCHg,,
CH3CHRCHRF, CHRCFy, 3,3, 3<trifluoropropyd, 4,4,4-trifluorobutyl, or ~{CH;,)-R;
Rg is selected from the group consisting of C3-Cs cycloalkyl, 2-tetrahydrofurane, 3-tetra-
hydrofurane.
Ry is selected from the group consisting of C,-C; alkyi, CF; or N(R,);

35



35 WD 2005/ 121087 PCT/ EP2005/ 006147 5 However, WO01/46145 (Fornula 11)
only discloses nono-substitution of the aryl ring, and does not exenplify
ort ho-substitution. WO01/46146 does not disclose 2, 3-disubstitution of the

aryl ring, Wi a6y Pe seen that alternative substitutjqiRakh&ins (e.g.

3,4- disubstitution in which the 4-position is hal ogen) are not as potent
as the 2.3- 5 disubstitution disclosed in the present invention. Sunmary of
the Invention The object of the present imgvention is to provide new
phar MCeUt | cal W Wk GOTROUOARIs nESRESIRLLIMSELL iy I SbIER 8

i i , i |
dopami nergic stthg%sicrﬁpz%r S E'fof%&#%%sstﬁ%%f‘ gﬂ%%lggééégg?eﬁi"ﬁé‘sf%sﬁ ?‘ré'dﬁ?tgsgé’ﬁ?“ o

i nvention have "Beéff' f6&nd"™ & F3t P% e8%s teb shemativey BPEiteien| eitEys of-9- 34
dopami ner gi ¢ sy§tsHRtion i yeidyr Hk nd-pTEtiey maledogef)f et sotoms bbeathesitoal2.3-

i ndi ces i n Bhe dntatintivd ditticsticn elapracitenisichc features of dopam ne

ant agoni sts. However, the 15 substances according to the invention show no,
or only limted, I“th ‘t,);tthgri veg‘tigects. on spontaneous | oconotion over a w de
dose range. Furthernbre, the su'bstanpes according to the invention can

i nduce a sl i ght"bees PGl B1eSAE VSPERT Isric PloMdpasY Pregmaseuticalrechiesieinpeuads,

| oconpt or act i wéregiallyaiséfdin tritipavent ef disdries 8 wlstcata@srvbus syfrem pHaese ikerebdavent i on

i nhi bit theo bekawy asddamaetdickabiignis, i nduced by psychostinul ants and
psychotom netics. 20 Detail ed Description of the Invention The present

invention relates to new 4-(ortho, meta disubstituted phenyl)-1-
al kyl pi peri di n&% HREFUFHEFIFNES HnPEEt fTypiHonfate bien faigd iprat tests to act
phar maceut i cal Pyfesastiaiyt atbfawamigerbic systhres eofhe fudiar Treg datd eftdets conpasetitadns
cont ai ni ng sai Bdieampounesn amdndSeargterS@d GatudS oCRABRAHE BitadoRists NGFRP,; the
Speci fically, gJE@tahd@é’%@éoFcﬁr{b {oe!hgtiﬁ@n&&t Sho&OP Y rl)glyotimi,::egr m[‘lulb%o lzeffec%. on R2 .
N, R3 (1) 30 erein.: Xis Nor CHR3 is selécted fromthe gr%up consi sting
of OSOZCF3, os%ﬂﬁ?%‘?"“i\lﬁé?ﬂé%‘%@ e RHSCR 63 P SBRA N SEP R NSERRREESS SEPRIFOHS,
SOZN( CH3) 2, Cd§, t1he mfentw-_cg? i@mg slight behavioural activation, in particular when basefine
locomoter activity is fow. However, the substances in the present Inventien inhibit the
behavioural activation induced by psychostimulants and psychotomimetics.
20
Detailed Descrip{ion of the Invention
The present invention relates to new 4-(ortho, meta disubstituted phenyi)-1-
alkyipiperidines and piperazines in the form of free base ar pharmaceutically acceptable
salts thereof, pharmaceutical compesitions containing said compounds and use of said
25 compounds in therapy.

Specifically, the invention relates to a compound of Formula 1:

R1

30
wherain:
XisNorCH
Ry is selected from the group consisting of OS0,CF; 0S03CH:, NHSO,CH;,
NHSO,CF3, SOR4, SOzRs, SO3NH;, SONHCH;3, SON{CH;)2, COR,, CN, OCF,, SCFs,
35 OCHF,, SCHF,, CF3, F, Cl, Br, 1, NO,, SFs, SCN, OCN, OCOCF,;, $COCF;, OCOCH;,



35 OCHF2, SCHF2, CF3, F, d, Br, |, NO2, SF5, SCN, OCN, OCOCF3, SCOCF3,
OCOCH3, WD 2005/121087 PCT/ EP2005/ 006147 6 SCOCH3, CH(OH)CF3, CH( OH) CH3,
CH2NO2, CH2CN, CH2SQ2CF3, CH2SCQzCH3, CH2CF3, CH2COCH3, CH2000F3; R2 is

sel ected fraypbdagighgup consisting of CN, CF3, OH, NH2, szers/@% . Br, 1,
5 CH3; R3 is selected fromthe group consisting of Cl1-C4 aFky s, ally[,

CH2CH2OCH3, CH2CH2CH2F, CH2CH2CHF2, CH2CH2F, CH2CHF2, CH2CF3,
3,3,3-trifluoropropyl, 4,4,4-trifluorobutyl; CH22j] CH20OH, CH2CH2CH2COH,
CH2CH( OH) CH3,  CH2CHBCOOKS, cHOHRFN) Eltorfer], chOhd), Rikbg 8Rkeweed cfijsama,he
group consi sting of cQlerCrgddod, Son, &g, CHF2, CH2F, CN, provi ded t hat' when
R, i1s CN, OCF3, OCHF2, SCF3, SffHFé, Cif3, For d; Xisnot CH 15 R2is
not F, d, Br, CH3 and R3 is not Cl1-C3 alkyl or allyl; provided that when
R is CF3 or CN, X & "niffeciefyfropathe grayptcomistigt of Go CFLIGR!, AHd @R3, F.<Cl, Brot, C, - C2
al kyl ; and pProvi dedCtiitat when R, |s SO02R,, SO2NH2, SO2NHCH3, or SO2N( CH3) 2;
R2 is not OH 20 and the pharmaceutically acceptable salts thereof. Wthin

this group of conpoundgs i r rably selected fr the group
consisting of OSCRCEZ 5;%1’62"1 i t@%%&ﬂﬂg,%%ﬁg’&%? wsc&%?”éﬁgoc&ﬁd CF3.
25 As used herein t he? T &R OFHERE Ky Fric8fer SH:Eor2arfrafy 13, 3 -sifisorersprvai ni ng
1-4 carbon atons i fieniiflvcsehvbri EHLOON, THheHIEIOHD USH,CH0BER,, MOHEHI@EH! €
defined as foll ows: CWO@‘H o an aliphatic hydrocarbon radical and

i ncl udes bggnched or "un Léhchéd ofns such as nethyl, ethyl, n-propyl,

i -propyl, n-butyl, i-butyl,” s-butyl’and t-butyl. A kyl is preferably ethyl
or 30 propyl. The term"allyl" refers to the group -CH2- CH=CH2. I ncl usi on

of two substituent srafsdidted@iol thd bogh Qhsisiig B @;Qﬂ'@f&%@,‘@g,‘(:Hﬁ{,‘%HziF,nChti;h'e
2-position and the other in the 3-position - increases their potency in
nodul ati ng dopam ne neurotransm ssion. The unprecedented increase in
potency of these 2, Bodies/ihs virtur.edCBOEQmuenhass, acHEQaPAk edcit 9 istlheck,

mono- substifuted, at, iiﬁtﬁFSClﬂs.dtﬁ,lgaghg{s%@@[_%gr@wg , is illustrated in
TABLE 1 and 4. WO 2005/ 121087 PCT/ EP2005/ 00614 7 Table 1: Estimated EDso

val ues on I ncrease wbvidRAEWOS f-igtmydeosyphanyl reehiG, 8Ckdkni hatdhg rat
not C;-C; alkyl;

and provided that when R, is SO;R,, SO,NH;,, SONHCH;, or SO3N(CH3),; R; is not
OH : .
20

and the pharmaceuticaily acceptahle salts thereof.

Within this group of compounds, R1 is preferably selected from the group consisting of
0SC,CF3, OS0CH;, SO,CH;, SO,CF;, COCH3, COCF;, CN, and CFs.
25
As used herein the term C,-C, atkyl refers to an alkyl group containing 1-4 carbon atoms
in any isomeric form. The various carbon maoieties are defined as follows: atky! refers to an
aliphatic hydrocarbon radical and includes branched or unbranched forms such as methyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl and t-butyl. Alkyl is preferably ethyl or
30 propyl. The term “allyl” refers to the group ~CH,-CH=CH,.

Inclusion of two substituents on the aryl ring of such compounds - one in the 2-position
and the otherv in the 3-position - increases their potency in modulating dopamine
neurotransmission. The unprecedented increase in potency of these 2,3-disubstituted

35 compounds as compared to the mono-substituted, or the 3,4-disubstituted compounds, is
illustrated in YTABLE 1 and 4.



striatumafter system c adm nstratlon of test conpound. For nethods and
statistical calculations see the enclosed tests. Exanples ED,, DOPAC*
Conparative ED., DOPAC* pnol/kg Exanples pmol/kg o O=S F o's 28 82
(25-32) Exa (71 - 102) Exanple 1 WDOOL/46145 /
Nom (8.6 -rwidigm’@”ﬂgsr?p le 3 0s\ 28 /N- (25 - 35) Exanp %Ti“g:&’%b“ 58 (41
- 72) Exanple 4 "o~y d F 068\ / N/ 154 0-0-\ O 48 86 Example 2)
Exanpl e 12 of (121 - 198) WO01/46145 0 GSF 0 S/ O84 fit/ -1~ 208 (54

- 124) d ai ned vame @ 13&nat<3 %) VaIIEKMLe@se%JDOMA%@IM&yphEﬂyEceE: aEid)Fin FeN:9.7 84

striatum after systemic adminstration of test compound. For methods and statistical calculations see
the enclosed tests.

Examples EDso DOPAC*  Comparative ‘EDSQ DOPACH
umol/kg Examples umol/kg
\ 0
nms o™
SO w | OO | =
R 4
(25 -~ 32) Examgple 6 of {71 - 102)
Exampie 1
wo01L/46145
0,/
Q=8 Cl
- (8.6 - 14)
Example 3
o/ "\
& > ' 28
N (25 - 35)
Exarmple 15
gesh0
SO~ | W
(41 -72)
Example 4
o N\ L0
o;slf F o® ’
68 @—CN—/ 154
"\ 48 - 86
( ) Example 12 of (121 - 198)
Example 2
W0Q01/46145
A
0=\s"G F 0”S O/
' 84 e
O, OO | a0
A (54 ~ 124) ' ) (135~ 359)
Claimed in
Example 17
WO001/46145
F £
A= ]
y 9.7 A 84
- (7.5 ~ 12) Claimed | (47 - 110)
Example 7 aimed n
W001/46145
FF
Fog £
F F =
b‘"@f 1.9 = 40*>
(1.5 -2.3) 36 - 47
Example 9 Example § of { )
wQ01/46146




(7.5 - 12) Caimed in (47 - 110) Exanple 7 WO01/4614S F F F 1.9 40**
Exanple 9 (1.5 - 2.3) Exanple 9 of (36 -47) WOO 1/ 46146 WO 2005/ 121087
PCT/ EP2005/ 006147 8 FF FFFf F/ _ 6.2 35** (5.2 - 7.8) Exanple 43 of

(27-44) EXapphdsiQodd00L/ 45146 0 0 c 6111-2 (2.2 - 5.5)pHQP el eedyampl e 11
Exanple 1 and 2 in US 4,415,736 FNF\ / " J Z2.4 (1.9 - %.8) Exanpl e
14 F 12 (9.5 - 14). * in EDso estimates the nmaxi mal effects have been
limted to 350 - 400% of control. ** in EB50 estinmates the maxinmal effects
have been set to 200% of control " NG F rdetermineq; The ED;] val ue
was not possible o e cul-ate because the cb@mi dt reach sufficient
hi gh DOPAC | evel s af%‘ iAr strati oh?of L0 ﬁ One3&im of the
present invention|is to provi de new(Eerpolingds rapgutiec- woe,| and
more precisely cofpound$mdt ihodul ption of dop%%&%%lragfg gystens in the

manmal i an  brain, tincl udi ng human _prain. WooL/aeTas
O/ o—
C, 1
ramy _/f""‘ —
990 s 1 g0 | e
c l (2.2 - 5.5)
xample 11 Example t and 2 in
US 4,415,736
F
NZS, F
T |,
SV (1.9 - 2.8)
Example 14
F F ‘
Q FF 12
-/ (9.5 - 14)

*in EDge estimates the maximal effects have been limited to 350 - 400% of contral. ** in EDsg
estimates the maximal effects have been set to 200% of control. *** N.d. Not determined; The EDs
value was not possible to calculate because the compound did not reach sufficient high DOPAC levels
after administration of 100 xmal/fkg.

One aim of the present invention is to provide new compounds for therapeutic use, and
more precisely compounds for madulation of dopaminergic systems in the mammatian
brain, including human brain.

10 Another aim of the invention is to provide compounds with therapeutic effects after oral

administration.

In a first embodiment, the present invention refates to 4-(ortho, meta disubstituted
phenyl)-1-alkylpiperidines (i.e. compounds of Formula L in which X = CH):
15
R1

R2

N
“R3

and pharmaceutically acceptable saits thereof, wherein R;, R,, R;, and R, are as defined
above.



10 Another aimof the invention is to provide conmpounds wi th therapeutic
effects after oral admnistration. In a first enbodi nent, the present
invention relates to 4-(ortho, neta disubstituted

phenyl ) - 1- a'vlfdkdﬁk/ [d-dl nes (i.e. conpounds of Formula 1 j :
15 RLRR N R3 a ;))7ar maceutically acceptable salts the[;rd;rg}f/mbo\ﬁ@%%‘g Rl,

Rz, R3, and R, are as defined above. WO 2005/121087 PCT/ EP2005/ 006147 9
Wthin this group of conpounds, Rl is preferably selected fromthe group

consi sting of @Wawgrowggﬁ%oué@%preﬁ%&!ec ? eg\l Eﬁ"’_‘@g CF3.
Mor e preferabl i I on5| stl n

SRCH3 and 502@5&': P50 §§3,%8f§gd§59 E&%z G L e trt FomPriE=ty S
consi sting of F° ?’Hérbe FPUPiQstrE RS @IQSOEC(B*P 9@3@’}3 angF0(PHrovi ded R is not
CN, or CF3) and O—I (provided R, is not SO2CH3 or SQ2CF3). In another
embodi ment , SR3 Insns ehbetnedt, iR, eetebed GbAUR: GONSISLILAG o@f: (d?ovWeQ%lls Rpeyet hyl .
Especial | y prefoercﬁﬁdm&w&um%&ftchh&df:gvaﬁ%mgfo%ed “sn%sbﬂ: ' g@zf 's F

and R3 is sel q ghgr emrpogme t k GonPLS
Further preferred conp 10 hrsese'te%dsgo'i”ﬁh‘?/\ﬁ""&%‘:%i'sﬁ'@ %@2@%}' ampethd. F and

R3 is sel ect ed FrsM H’éfetjf%ﬁ?i“%fﬁ et theygpvertion-arp tiwpy lin anich BY Isyd andThe is

preferred structattesirandéhe group consisting of n-propyl and ethyl. Further preferred compounds

4 [ 3-f1 uor ao2- (at'd’ﬂhi)ﬁleUQﬁlemEﬁle'Sbmp@ers]andm leRiPGE L -
-ethyl -4-[3-1l lr| fl uoronet hyl) pheny r?l Se ri g Jlg%m C%ns'smg ofn
4-[3-fl uoro-2- (ptl’lf| uor orret hyl ) phenyl ] - 1- ( 2- met hoxyet hyI )p| peridine 1-a

| 1yl-4-[3-fluoro-2-(trifluoronmethyl) phenyl] pi peridine

2-f | uor o- 6- (1- propyiprpenitdies 2yl ) phenol

2- (1- et hyl pi pem{dmueré—zy(ltr)ﬂu&ﬁqbaugmpmnlobro;,(ﬂpge,,ghyoro 6-[ 1- (2- met hoxyet hyl)
pi peri di n-4syl ]zmnm[s ﬂgom(%(@#ﬂw&ﬁ tpﬁfpr@u plp m[ 6-11 uor ophenol
2-fl uoro 6-(1- W@W lep(F lin th Eyi q ) et hyl pi pe
ridin yl)-6-fiu ethytjphenyf]-1-(2- methOXVEthyi)plperldlne

2-f1 oro 6 [1- ez’*"%éfiﬁdwétzhwbpqs@sihwowﬂmwfr@nm ine 25

2- (1-al | yl pi pepifidera-641yargpyipbidiros-@awhehdi ne

2- EI uorﬁ I6 (1- wcgfwmp@@)r: ﬂ»:@ls%woamehanzomtr: le

2- (1-ethyl 24 peb 8oty b hiofioklath, BEORRNZENILLL] @
2-(1-allylpiperigi gl}.p%,e}’i,k %f)%j-ﬂugo?opggnro]!zon M

2-fluoro-6-(1-propylpiperidin-4-yhaniline
2«(1-ethylpiperidin-4-yl)-6-fluoroaniline
2-ﬂuoro-6*[1—(2—methoxyethyi)piperidinv4“y1]ani!ine

25 2-(1-allylpiperidin-4-y1)-6-fluorcanitine
2-ﬂuoro—6-{1-propylpi.peridin~4-yl)benzonitrile
2-(1-ethylpiperidin-4-y1)-6-fluorobenzonitrile
2-(1-allylpiperidin-4-yi)-6-fluorobenzonitrile
4~[2-methyl-3—(triﬂuoromethyl}phenyl]—1-propy1piperidine

30 l—aliyl-4-[2—methyl-3—(triﬂuoromethyl)phenyl}piperidine
4-[2-ﬂuoro-3-(triﬂuoromethyi)phenyl]-1-propylpiperidine
1-ailyl-4-[2—ﬂuoro—3-(triﬂuoromethyi)phenyl]piperidine
2-(1~propylpiperidin-4-yi)—6-(triﬂuoromethyl)phenol
2-(1-ethyipiperidin-4-yi)-6-(trifitoromethyi)phenal

35 2-[1—(2-methoxyethyl)piperidin-4-yl]—6-(triﬁuoromethyi)phenol
2-(1-allyipiperidin-4-y1)-6-(triflucromethyl)phenol
2-(1-propylpipgridin—4—yl)-6—{triﬂuorcmethyf)aniIine
2-(1~ethyipiperidin—4~yi)*6—(triﬂuoromethyi)aniiine
2-[1-(2-methoxyethy!) piperidin-4-y1]-6-(trifiucromethyl)aniline

40 2-(1-allylpiperidin-4-yi}-6-(trifluoramethyl)aniline
2-(l—propyipiperidin-4—yl)-6-(triﬂuoromethy!)benzonitri[e



| -3-(trifluoronethyl)phenyl]-1-propyl piperidine 30
[2-nmethyl - 3-(trifluoronmethyl) phenyl |piperidine
0-3-(trifluoronethyl)phenyl]-1-propylpiperidine 1-all
UQ¥®2095/411647 | uoromet hyl ) phenyl ] piperidine ZsdiledbRRYdia7
4-yl)-6-(trifluoronethyl )phenol 2-(1-ethyl
4-yl)-6-(trifluoronethyl) phenol 35

t hoxyet hyl') pi peri di n-4-yl]-6-(trid | uoronet hyl ) phenol

2- (1 al | yl pi per |2€t|1mwrpwer)mrﬁq(yt)fsl(HfM&foR%LuméHonm nol
2- (1- propyl pi pe&l(%wlpe)f.hhﬁm(é Elﬁimma?q”%ewa) G line 2-(1-ethyl

pi peridin-4-yl) -
Vi i O & 3| @]q{‘foﬁm sl i-predtiRsiigiehyl ) ani | ine 40

1- (2- met hoxyet h¥
2-(1-al (yl pi d ‘f‘n“ziz)ff“)’m@ Qt’ﬂﬂﬂpffomwwebh]yﬁlp)emmd ine 2-(1-pro pyl pi peri di
4-yl) - 6- (t7i f Hidmetet hyl-jrohmnzannistyphsy Y¥h20Q5/ 121087 PCT/ EP2005/ 006147

- (1- et hyl pi D@JtﬂethﬂplﬁlawnkﬁyﬁHemylpugry ”Qﬁée %Zgﬁptzflmtrl le

flyl
-2hl grgl per% 5{3 uor omﬁﬁ Yf[ peﬁ‘g?l fy]‘rgez TGV BIRPY pithseradi ne

|yl -4-[2-ch Eﬁr ~Hlylpippridin- %é‘? 6rf@€ttwqh)eweﬁrqunpu per ldine 5

rret hyl - 3- (X{Dfwpyd-0i-preriidiendid-aippaenythanbed hanone

- (1- et hiyl plJpaciehtufwpdpeybn)m%mn?mydpmﬁ,nwhl&t@anone 1-{3-[1-(2-m
X{it 131 b perare Ay e R B b e

-fl uor o- 3- (132‘ WI?QLB?%EQ g ﬁﬁh‘l"’?ﬁ'jeﬁ)%ﬁwfif@t hanone 10 1-[3-(1-ethyl

di n-4-yl & P® HhetHhapongtrie -

r:‘l Iugro % %21%(3@#&91 mgymﬁzﬁw,b@%mﬂ@ 4-yl ] phenyget hanone
3-(1-al tL§| pup@ét"{d@ f‘f&'Mét%oxgetwltwégcﬁmg@)ﬁlﬂlﬂ?{)n gfone

tyl-6-(1-
a1 Y P L PR T SBRIGF 11 e 15

-acetyl - 6 [ 1- (22 r?ﬁf"i‘?b%(&}e‘fr?ﬁﬂp)ﬂﬁf'%’éﬁvwﬁﬁwl%V*Da]nb@nzon| trile
cetyl 6- ( 1- atlPyhiplopettiaivipiptrigih Mbeinaanijdthincee
2- chl or o- 3- ¢ ¥2phopyi-pi- Qaﬁétﬁhxpetﬂyl)blpkﬁmﬁﬁm behhaneREne

2-chl orme 3- ¢ i-h [ et hanone
2-chl or o- 3- JEBE W‘p%pﬁﬁ 4(1,14)@' okok® erl | n- - !phenyl } et hanone 20

3-(1-allyl p. per by 351es d‘Eh‘{Jﬂ BEHLRST peetarhe
- et hyl - 3- (1- E)KbﬁW’BPﬁé‘M ﬂv’ﬁﬁm%ﬂqﬁlh@ﬁwethﬁ%m&na@ul fonate 3-(1-ethyl
i peri di n- 4-yl J{2{reethytyptheimiderioehanesistil pRal Enethanesulfonate '
[ 1- (2- met hoxy-et-byip)Ri@ealydiNmdn)ibdend Rt AV RAENY! net hanesul fonate
25 2—ﬂuoro-3-(1~propyipiperidin—4-yl)phenyl methanesulfonate :
3-(1—ethylpiperidin-4—yl)-2—ﬂuorophenyl methanesulfonate
2-ﬂuoro—3—[1-(2-methoxyethy!)piperidin~4-yl]phenyi methanesulfonate
3-(1-allylpiperidin-4-yt)-2-fluorophenyl methanesutfonate
2-cyano-3~(1-propylpiperidin-4-y|)phenyi methanesulfonate
30 2-cyano-3-(1-ethylpiperidin-4-yl)phenyl methanesuifonate
2-cyano~3-[1-(2-methoxyethy!)piperidin~4-yl]phenyr methanesuifonate
3-(1-allylpiperidin-4-y1)-2-cyanophenyl methanesulfonate
2-chloro-3-(1-propylpiperidin-4-yl)pheny! methanesulfonate
2—ch|oro~3~(1—ethylpiperidin~4-yl)phenyl methanesulfonate
35 2-chloro—3—{1-(2—methoxyethyl)piperidin—4-y|]pheny! methanesulifonate
3-(1-atlylpiperidin-4-yl}-2-chlorophenyl methanesulfonate
4~[2~methy[—3—(methyfsulfonyi)phenyl]-l-propylpiperidine
1-ethyl-4~[2«methyl—3-(methylsu!fonyl)phenyl]piperidine
1-(2-methoxyethyl)-4-{Z-methy!-3-(methyfsulfcny[)phenyl]piperidine
40 1~a|Iy!-4—{Z-methyl—3—(methylsulfonyt)pheny!]piperidine
4~[2-ﬂuoro-3-(methyisulfonyf)phenyl]—1-propylpiperidine
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3-(1-allyl pi peridin-4-yl)-2-methyl phenyl nethanesul fonate 25
2-fluoro-3-(1-propyl pi peridin-4-yl)phenyl nethanesul fonate
3-(1-ethyl pi peridin-4-yl)-2-fluorophenyl nethanesuffonate

Z-f1 uor o- 3- 35 408 qﬂﬁ&goxyethyl)plperldln 4-ylj phenyl et hangsyl.fonate
3-(1-allyl piperidin-4-yl)-2-fluorophenyl nethanesul fonate

2-cyano- 3- (1- propyl pi peri di n-4-yl) phenyl nethanesul fonate 30

2- cyano- 3- (1- et hyl pi peri di n-4-yl) phenyl nethanesul fonate

2- cyano- 3-[ 1- (2eramhqwg&r&m1(),,@{,19@{;,,109\;,%41,,%tlégilaggyl met hanesul f onat e

3-(1-al I yl IR Ay et
> Ghi §roy3p'('i’e§rf§'ﬂ” ?3’("8‘3% I G Rl i o
2- chl or o- 3- ( 1- eh{ T pi*g-PPH imeivs f")‘“ﬁhé‘ﬁ‘ﬁ'l’y‘]ﬁ@ﬁ%esul fonate 35

2-chl oro-3-[1- @291%?'%%9\@1-%5/1 ppbyieraridinri-bydzpptieny|l nmet hanesul f onat e
3-(1-allylpb pe121(d-lem-yl@rpyri:d)n-@—yl)hl(ﬁfeﬂ’@h@f&)ﬂd)b@ﬁjoh;&ﬂ@SU| fonate

4 12- met hyl - 3- freddeaihk, M&me)rﬂhﬁw Liadennamylplaesigne 1-ethy
4-1 2-met hyl - F theg n r%é[% f er |
- (2- met hoxyet ){ ;JR %5 tyﬁ%/ ?ﬁ?@% tgeﬂ FUHS1 ) pheny! | pi peridine 40 1-a
|1yl -4-[ 2- met h Zsh'irﬁéfiﬁgﬁwwfoaﬂgp §PRengPaYinsading di ne
4-1 2-f | uor o- 3- ¢ty Suliretnigt fophphsHy]i- etpnopyibipé per i di ne WO 2005/ 121087
PCT/ EP20051 ®0644X-chidkd-3- (methylsulfonylfphenyl] -1~ ﬁ methoxyethy!)plperldme
n

h?‘/l inat HWQ [% A Qﬂe) :ﬂ?“' Wy '} ”yﬁﬁpéﬁiqﬁi%g)e(r:aglhdynle) pi peridine 1-al
4-

| uor o- 3-

[2-f1 uor qg”teﬁﬁ{%W%ﬂ?f’%‘ﬁ%}%ﬁ%&lmwﬁ} -perqedipipgridin

met hyl sul f ohgihy=6{3-Tetyriopiirifigemnettysuibnylldhbemnpmadidindg | € 5
et hyl pi per-(Hingehdeyyinyh-@- {(zrmétmiaquhiﬁ@M&ma;x@ﬁvubﬁeny@p&r{dme

t
2
y
2-
2-(1-
2- met hopey et Niyily1-) Qb Rekiyb trl;ﬂuw e§1 ¥ Ipen benzon itrile
2-(1-allylpi pellgb L Bﬁ{tydu ! 01'1 yf??;}ﬁ]g{ e%ﬂg e
2-chl or 0- 3- (et iyi f%ﬁ é ?r]y]i eﬁ?’ér}y‘?ri’)‘iyﬁ’é’l’a’i“aﬂ%e
2- chl or o- 3- ’(?FB‘E'f‘i’y{?sﬂH"fcbﬁW') pramginysulfey gtepy paineridinne 10
2- chl or o- 3-4-f@tivyd-s-uitfittmspimeplagnyfbdyt dreqd 3 1TeR oy dotyd bipeRetel di ne
|1yl -4-]2- CthaIE)f0{3ﬂQdmbm[khﬁdél'c;n%ﬁ)}m@f‘]ﬁh;r@h Sérldﬁhlene

2- hylg- 3- I di
¢ h;TFt 4>Q{02_ 2{ gj.tﬂfrbgyéﬁbgﬁgmt\hyé (§thrgﬂ%{f§w£8'ﬂ%nél 2 zoﬁﬁrﬁe}e{ﬁ{p?bﬁ?{ Idl Inge

2- met hoxyet llﬁé S'Pret‘ﬂ&/‘f §'ﬂ["°r€i’“F'ihY‘PSHBW Fﬂ?lt’)"éul fonyl] phenyl
per| di ne 1@ 2-mathoxyethyl)piperidin-d-y{]-6- ~[(triflucromethyt}suifonyl Jbenzonitrile

| 1'y) - 4- { 2- reetihaiipiBer(d(nt 4-if-b U ormmeinteyy)) surbAyopydzbidaeny | } pi peri di ne
tzhf : UZI’ 023]:4|Es(2t€hloﬁ*d W(tl@lm;ohﬁélh)/§§J:|lf£r§}ﬂ?(rte;9§fqrﬁ%py} splfncpr( DY! pi Pe:jl gi ne
2- 1¥I uor% 3 Ogh%ﬁg %{t%f%groﬂle&fgu it f/'?ef’b ég;}nyﬂp'%r‘%?é/ﬁéfhggy;t IhyF)
eridi ne 2-chioro-3- {{tr;ﬂucromethyl)sulfony!}phenyf} 1-(2-methoxyethy()piperidine
1-allyl-4-{2-chloro-3-[(trifluoromethyl)suffonyl]phenyl}piperidine
2-methyl-3-(1-propylpiperidin-4-yl}phenyl trifluoromethanesulfonate
3-(1-ethyipiperidin-4-yf)-2-methylpheny! trifluoromathanesuifonate
30 3-[1-(2-methoxyethyl}piperidin-4-yl]-2-methyipheny! triffucromethanesulfonate
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The preferred structures are:
1-(3-fluoro-2-methylphenyi)-4-propyloiperazine
1-ethyl-4-(3-flucro-2-methylphenyl)piperazine
1-(3-fluoro-2-methylphenyi)-4-(2-methoxyethy|)piperazine
25 1-allyl-4-(3-fluoro-2-methylphenyl)piperazine
1-(2,3-difluorophenyl)-4-propylpiperazine
1-(2,3-difluorophenyt)-4-ethyipiperazine
1-(2,3-difluorophenyl)-4-(2-methoxyethyl)piperazine
1-allyl-4-(2,3-difluorophenyl)piperazine
30 1-[3-fluoro-2-(triflucromethyl}phenyll-4-propylpiperazine
1-ethyl-4-[3-fluoro-2-(trifluoromethyl)phenyt]piperazine
1-[3-fluoro-2-(trifluoromethyt)phenyl}-4-(2-methoxyethy!)piperazine
1-altyl-4-[3-fluoro-2-(trifluoromethy!)phenylipiperazine
2-fluoro-6-(4-propylpiperazin-1-yl)phenol
35 2-(4-ethylpiperazin-1-yf)-6-fluorophenal



In a second enbodi nent, the invention relates to 4-(ortho, neta
di substituted phenyl) 1- al kyl pi perazines (i.e. conpounds of Fornmula 1 in

which X = N): Rl 0, R3 and pharnaceutically acceptable salts thereof,
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2-chloro-3-{4-propylpiperazin-1-yl)phenyl methanesulfonate

2-chloro-3-(4-ethylpiperazin-1-y)phenyl methanesuifonate
2-chioro-3-[4-(2-methoxyethyl)piperazin-1-ylJphenyl methanesuifonate
3-{4-allyipiperazin-1-yl}-2-chlorophenyl methanesulfonate

30 1-[2-methyl-3-(methylsulfonyl)phenyl]-4-propyipiperazine
1-ethyl-4-{2-methyl-3-{methylsulfonyl}phenyl]piperazine
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35 1-ethyl-4-[2-fluoro-3-(methylsulfonyl}phenytipiperazine
1-[2-fluoro-3-(methylsuifonyl)phenyl]-4-(2-methoxyethyl) piperazine
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2~(4-ethylpiperazin-1-yl}-6-(methylsulfony|}benzonitrile

40 2-[4-(2-methoxyethyl)piperazin-1-yi]-6-(methyisulfonyl}benzonitrile
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The volume of the substituents of the compounds of Formula 1 is refevant, Particularly, it
has been found that if the calculated van der Waals volume of R, is larger than 27 &3, then
the total van der Waals volume of R; and R; (R; + R;) should not be larger than 70 &3,

35 One example that was found to be inactive is: 4-[3-(methylsulfony()-2-(trifluoromethyl)
phenyl]-1-propylpiperidine, in which the total volume is 71 -A2? and the volume for R2 is
larger than 27.

The polarity of the compounds of Formula 1 has also proved to be relevant so as to obtain
40 compounds having high activity. In particular, it has been found that the calculated
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Another intermediate in the synthesis of compounds with Formula 1 has the formula

R

25  inwhich X, R;, Ry, and Ry are as defined above.

Such Intermediate compounds of interest are those in which R, is selected from the group
consisting of QS0,CF;, OSO,CH;, S0,CH;, SO;CF;, COCH,, COCFy, CN and CFy. Further
such intermediate compounds of interest are those in which R, is selected from the gjroup
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i nvention al so t rmedi at e conpounds are used I n
synthe5|s c% cgﬁﬁgﬁﬁﬁﬁwk%iE%%%ula 1. One such internedi-ate conpound has the
1

structure: OH N~R3 wherein Rl, R2, R 3, and R are as defined
above The compounds and compositions according to the invention can be used to improve all
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forms of psychosis, including schizophrenia and schizaphreniform and bipolar disorders as
_ well as drug induced psychotic disorders. Iatrogenic and non-iatrogenic psychoses and
hallucinoses may also be treated.
25 _
Mood and anxiety disorders, depression and obsessive-compuisive disease may also be '
treated with the compounds and compositions according to the invention.

Compeounds with modulating effects on dopaminergic systems may also be used to

30 improve motor and cognitive functions and in the treatment of emotional disturbances
related to ageing, neurodegenerative (e.q. dementia and age-related cognitive
impairment) and developmental disorders (such as Autism spectrum disorders, ADHD,
Cerebral Palsy, Gilles de fa Tourette’s syndrome) as well as after brain Injury. Such brain
injury may be induced by traumatic, inflammatory, infectious, neoplastic, vascular,

35 hypoxic or metabolic causes or by toxic reactions to exogenous chemicals, wherein the
exogenous chemicals are selected from the group consisting of substances of abuse,
pharmaceutical compounds, environmentat toxing

The compounds and pharmaceutical compositions according to the invention may also be
40 used in behavioural disorders usually first diagnosed in infancy, childhood, or adolescence
as well as in impuise control disorders.



10 Wthin this group of conpounds, Rl is preferably selected fromthe group
consi sting of OSRCF3, OSRZCH3, S02CH3, SM2CF3, COCH3, COCF3, CN, and CF3.
More preferably, R3 is selected fromthe group consisting of G602CH3,
SQ2CH3 and In one enbodinent, R2 is selected f oup
consi sting ?8?53@81&35 d OH (provided R, Is not SO2CH3, Pé%@%&(?{? anot her
enbodi nent, R3 is selected fromthe group consisting of n-propyl and

et hyl . Especi ally preferred conpounds of the invention are those inwhich

R2 is Fand R3 is selected fromthe group consisting of n- propyl and et hyl .
Further prefert ed cor’rpsgutf usegr hose iF which R is SOZCHSi is F and
R3 is select ed ETEi YPTHYG® SPUsA-BPEIA 2ana! & 9 Enot her
internediate irf ?’H@e’"ézﬁﬁtbﬁé@?‘§8 af Oc??rr’rﬁbﬁmérg foithen upedel rferl eatméraof & hrenditaomul a
Rl R2 Cx H 25elededfrpmheXgroRloniing andeds, diardarsasexd@fdisoedrs phane disSuerh,

i ntermedi at & coppaugdsndoheddnings @8l e SR kdﬂd|M6HsC&aF$cteF.§e %%Fe%gedf rom
the group consjstid)9.Rf OSO2CF3, OS2CH3, 502CHS, COCF3, CN
and CF3. Further suc?‘n i nt er medi at e conpounds of |nterest are those in
which R is selected fromthe group WO 2005/121087 PCT/ EP2005/ 006147 24
consi sting of @BYPERS: ISRCHME rleleSTRCRES. of Addicbinpmadd wnd R2irnEpgrieesiekiect ed
fromthe groupoepsnsiosd ongpoie fentaRed Fotor Al i ROV RE disdise 1afid ﬂpﬁe;a@aZCI-B,

S2CF3). The i r&!r@ﬁ‘:&én% @&rﬁi%rﬁe@l A Esheli t(ﬂﬁurHr?g Lq;OP?I mdg@egugdkmest ng z{ndl al

for the manuf a(‘:jtsom Lof. a arbmace(gtl ca Fred of a
di sorder of th& T&htral ynré‘?’(/g g P8yt a'ﬁﬁtﬂ”'at‘f Gt ¥ e nef cifrrsne grigins.

conmposi tions t erAsEdry ey ”ﬁ*febepld%ée“-ﬂt"eliem/@wm'omowdéloaft eariaeriged petrledsetor
treati ng di sordesde ghe.t he central nervous system by administrating a
t herapeutical ly active anount of a corrpound according to Figure 1 to a

mammal , I n n ering fromsuch a sorder. The
or esent i In\@/gn'l['l?%ésl/gcaﬁ J%n%e ?Iln g'fe ttreatmentlo{ %{5% ”PE%PS d}sgastel arqla oér}xfy n&ﬁvgra?r&er

named herein, B§°EURiHiE! razit’T‘?Yﬁmé"t Fretespttrt AY I9HoacRstess deps e rofbted
conpound accor 8FHegers 85 Fiasmerctiensy may paerhmireated witl adbagdainkunencdeadinge
suffering frontsuskatendi sorder. The conpounds according to the present

i nvention possess dopam ne-nodul ating 15 properti es and both they and
their pharér@celrpfl %g,]l o n(aggr(l)dstlhmm are useful in treating nunmerous central

nervous system di Sor Gy hot c°$§§f&f‘ﬁi’ athqr‘E:'”%lF?othﬁBﬁ?eé‘F Byriar
di sorders. Par ﬁ"é’ﬁluaerdl for the H%at%‘ﬁ'ﬁﬁbghf&g“%iﬁ6'5?4‘1‘@Prrre'pqﬁéldﬁfatfé'atdﬁ@fam
conpositions nmay be wused In the treatnent of CNS disorders were the

dopami nergi ¢ Syst esthictindly sécumach i Bnale Gké@entt:Qvemlrfne@lsveorbeénngﬂle‘:ﬂ'CEo GRAPSFS-
depaminergic stabilizer profife with improved potency. They have effects on biochemical
25 indices in the brain with the characteristic features of dopamine antagonists, e.q.
© producing increases in concentrations of dopamine metabolites.

- The compounds of this invention show no, or only limited effects on spontaneous
locomotion over a wide dose range (Table 2). '
30

Table 2. Effects of compounds from the present invention on Lacomotar activity in drug-naive rats.

The animals were placed in the motliity meters immediately after drug administration and locomotor
activity was recorded for 60 minutes (counts/6¢ min = SEM),

Control i1 33 100
group pmoi/kg gmol/kg umol/kg
0___\319 . 7049 x 1230 9500 £ 617 | 7371 £ 992 | 8103 + 1047

Example 1




20 The conpounds and conpositions according to the invention can be used to
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profound increases in activity induced by direct or indirect dopaminergic agonists,

Table 3. Effects of compounds from the present invention on Locomator activity in drug-naive rats.

The animals were piaced in the motility meters immediately after drug administration and Ioco-motor

activity was recorded between 30 and 60 minutes (counts/30 min # SEM). During this period the

animals have habituated to their environment and therefore the locomotor activity is low in the

contral group.

Control i1 33 100
group Hmoti/kg umol/kg pmol/kg
Y 241 £ 131 | 1708 £ 922 1337 £ 141 | 1365 £ 460
2:§F4::)ﬁk_ (P=0.001) | (P=0.057)
Example 1
Y 705 £ 581 | 2254 + 804 | 2499 + 766 | 2418 + 703
{:}n<:>m\ (P=0.1) (P=0.1)




can be used for the treatnent of Al zheiner's disease or related denentia

di sorders. The conpounds according to the present invention have been shown
to display dopam nergic stabilizer profile with inproved potency. They
have effect sy@ybiaghen cal 25 indices in the brain w tﬁhl/dﬂﬁoesmeam
characteristic features of dopam ne antagonists, e.g. producing I ncreases
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i ndi rect dopam nergi c agoni sts.
hand, the preferred substances reduce the increase in activity induced by

direct or indirect dopaminergic agonists, i.e. d-amphetamine and congeners (Table 4),
The compounds of the invention were also found to be more potent than the comparative
examples from WO0O01/145, WQO01/146 and US4,415,736 (which were found to be

inactive).



Table 3. Effects of conpounds fromthe present invention on Loconotor
activity in drug-naive rats. The aninmals were placed in the notility
neters imediately after drug adm nistration and | oconbtor activity was
recorded betygefs3Hognd 60 m nutes (counts/30 mn SEM. ‘#)H?‘P%"’t“m‘ﬁ peri od
the 10 ani mal s have habituated to their environnent and eretrore the

| oconpbtor activity is lowin the control group. Control 1 -33 100 group
pi mol / kg prol / kg pnol / kg 241 L1131 17088 922 1337 141 1365 460 O0\5 F
\ -~ (P=0. 001) a0 BB o ccEﬁ?ﬁdfﬁBJ lethlpre;e%mfentétgan réiafbn or3Q8hed A -inadBn,0418

703 o= f | IocUm((tiE)n-Q:oan)vara(tlE)e—@xarJa)IesVQn'z9@35/&]82;'—@@07lnE)lgIé EI-P ngtﬁédggﬁc’ll‘%gtlsti%7
Example 2 F / cggpam;zé 1526Q010:4:1Q,.2870 613 4366 P=0.008) 1389 Exarrpl e
13 (P=0.030) o0=So F 559 252 -1836 504 -1258 623 1085 211 (P 0. 064)
Exanple 17 On the_other hand he preferred substances reduce the increase
in activity induced 5§§™mP8srect |or i gl r ect| ddjerParmdivgi c jagoni ggs, 1.e
d- anphet am ne and congeners ( Tabl bl / Thie caxasgrds of the Iqr}yentl on were
al so found to bhe nore potent than { he 3onparati ve 5 exappl ed' 1/ 145,
W01/ 146 and U$4, 428,736 (which were Toun togsfpbe Inactjve)y. WO 200571121087

PCTI EP2005/ 006147 aple 4. |Effeats of |co in the present
i nvention on reductig pe]‘ nphet am Spe i nduced -\-} oconoti on,.
Conpar ative exanpl es 1 on priof aft®i § Jal o |&?‘(§£ﬁ7’1€éé@f For méthod® and
statistical cat cw,au ons—see—the—enctose M2 anpl-es—EDso
Conpar ati ve ED|so’ &%kg Exafpl es 1prol / kg a O:S
Example (8.2 -17)
““} o:};o
‘ - 28 86
5-On -0 _
Example 2 {19 - 56) Example 12 of (34 - 137)
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O/
S—O
19
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US 4,415,736

Thus, the compounds of this invention show a dopaminergic stabilizer profile (seen in
Table 1-4) with improved potency (seen in Table 1 and 4)..Given the involvement of
dopamine in a large variety of CNS functions and the clinical shortcomings of presently
available pharmaceuticals acting on dopamine systems, the novel class of dopaminergic
1G modutators presented in this invention may prove superior to presently known



16 52 Example 1 (8.8 - 31) Exanmple 6 of (35 - 76) WOOL 46145 0 o=/ s ci
11 Exanple 3 (8.2 17) 0 o o=s' F O=S 28 86 Exanple 2 (19 - 56) Exanple 12
of (34- 137) W01/46145 ,s=0 o F 19 d _C1 \ N\ (8.7 - 38) Exanple 33 F
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(0.4-2,6) Exanple 9 of (12 - 54) 0001/46146 /j O/ 0O- 6.2 N Inactive
/ HO Exanple 31 (2.9 - 10) Exanple 1 and 23bn

dopaminergic compounds in the treatment of several disorders related to dysfunctions of
the CNS, in terms of efficacy as well as side effects.

Compounds in the present invention have also been shown to display hhjh metabolic

5 stability In rat liver microsomes measured as turnover at 15 minutes (Example 1t 3%,
Example 2: 1%, Example 4: 4%, Example 7: 22%, Example 8: 49%) and high oral
bicavailability in rat, exemplified by Example 1 (about 100%), Example 2 (87%), Example
7 (29%).

10 These compounds are thus suitable for the preparation of arally-administered
pharmaceuticals. There Is no guidance in the prior art how to obtain compounds with the
dopamine stabilizer profile (Table 1 to Tabie 4) with improved patency on doparmne

. systems in the brain.

.15 Pha;macology
Evidence is avaifable that dopaminergic naurotransmission in the CNS is disturbed in
psychiatric and neurological diseases. In many instances, for example in schizophrenia,
Parkinson's disease, Huntington disease, .bipolar disorder and in dementia
pharmacotherapies based on antagonism or agonism at dopamine receptors are useful,

20 but not optimal. In recent years many efforts have been made in finding novel and
selective compounds for dopamine receptor subtypes (D1, D2, D3, D4, DS) with the aim
to improve efficacy and reduce side effects.

The present invention offers another principte for novel therapeutics based on Interactions
25 with the dopamine system. The invention provides compounds having, as their major

feature, stabilizing effects on the dopaminergic system in the brain.

Description of animal models used in the invention
The compounds according to the invention have effects on brain neurochernistry similar to
30 antagonists at dopamine D2 receptors (i.e. dose-dependent increases of the dopamine
metabolite DOPAC, in cortical, striatal and limbic brain regions). The compounds according
to the invention show no, or only limited inhibitory, effects on spontaneocus locomotion.
Under certain conditions they can induce a behavioural activation. The behavioural
activation is limited, not reaching the profound increases in activity induced by direct or
35 indirect dopamine receptor agonists. However, the preferred substances reduce the
increase in activity induced by the indirect dopaminergic agonist d-amphetamine. The
increase in activity after treatment with d-amphetamine is a standard medel of
hyperdopaminergia {Table 4). In this model, dopaminergic neurotransmission is increasad
by systemic administration of d-amphetamine at a dose that is sufficiently high to produce
40  a large increase in locomotor activity. The ability of a compound to antagonize this
hyperactivity reflects anti-dopaminergic properties, which are part of the dopaminergic
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35 indirect dopam ne receptor agonists. However, the preferred substances
reduce the increase in activity induced by the indirect dopam nergic
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As shown by these references, the claimed conditions are recognized in the art as
diseases which concern dopaminergic neurotransmission.

Furthermore, pharmacological interaction with dopaminergic neurotransmission is widely
30  believed to be useful in the treatment of several CNS disorders, which are not generally
believed to be directly ¢aused by disruptions in dopaminergic neurotransmission. For
example, the symptoms of Huntington's disease and other movement disorders can be
treated with dopaminergic agents due to the involvement of dopamine in motor functions-
{see Psychopharmacology 4th Generation of progress, Chapter 26, p. 295-301). Likewise,
35 it is known that cognitive disorders (see Psychopharmacology 4th Generation of progress
Chapters 25, p. 292, Chapter 120, p. 1417 and 1420, Chapter 123, p. 1447 and 1452 and
1455-1457) autism {see Psychopharmacology 4th Generation of progress Chapter 142, p.
1653 and 1661), attention-deficit hyperactivity disorder (see Psychopharmacology 4th
Generation of progress Chapter' 141, p. 1643 and 1649-1650), sexual disorders (see
40 Psychopharmacology 4th Generation of progress Chapters 65, p, 743-746 and Chapter
22, p. 245 and 254) and eating disorders (see Psychopharmacology 4th Generation of



(P=0.08) Exanple 3 47 21 45714 7127 5916 19182 (P=0.002) Exanple 9 1)
100 pnol/kg 2) 11 pnol/kg WO 2005/ 121087 PC C/ EP2005/0061. 47 31
Therapeutic use of dopam nergic stabilizers The clained invention provides
conmpounds hgygi their major feature, stabilizing f t t he
dopam ner gi ?V%%f/é%ﬁﬁ% the brain. These conpounds are u?&qﬁt{ﬁ(}:ﬂgﬁ%ﬁ‘?@ati ng
CNS di sorders in which the synptons can be affected by dopam nergic
functions. In support of this assertion,3please see the follow ng

[ef gr emr:]es:h * |prg|%dP@l€h§§eaff3é§§.hi6§@,_ aeﬂa;t aaaaradlmyl%h@ﬁsatslslé‘ﬂo@k} G@HEZ%%J ggir
0 Psychophar mygnl.agy. 4t.h, ; i,.on o I ess r , - ;
10 * Parki nson's |85e5as§ar Bs %ﬁ%@rﬁ]ggpn@aqé'gfggég’;S%gqif"ﬁs'&?r@?%ﬁeo%%ef I%E)":'rf?‘)nc‘?'c’ess
Chapter 26, p S¥8°T BhAFHEFMIPTotPEaePounds ghheinyentios gragigr ke useful in the
( Psychophar mac &latgynt4y buctdiseaset i on of progress Chapter 21, p. 227 and 237,
Chapter 1115 p. 1317-1318 and 1320); * Mood di sorders (Psychopharmacol ogy
4t h Gener ati onpRfireRéiggr €ss Chapter 80, p. 921- 15 928; and * Substance
abuse (Psychoplagg nargeogn%ga;%@h G%Qerati gnholf progress ChaI ter 25, p. %83
and 292, Chapter 86, p. /50 78Y " FaFtarea7nes, The F3eaanng iFsd’| at
al ., "System c IMEHPD Has PriviiRsedn tispHiFOn ScRISkeRSIPET n EyirrcRaist\ae b aale for
Accunbens i s Reguapigdpathebip ddiraodn Mirtcipiec epthatdpdychoplitemMenty, alooT e gt al
Area, 1%2?1363 @aasaﬁ%mkﬁas@%éhﬁén 19BN B dfbaldlilco Bstsl b2l A7 Bdfhine in
- : S . ns eferentia i ncrease . [

dopami ne conceﬁ%reasgil %ﬁ@ f'ﬁgst ﬂe@r@?ﬁﬁw “F’cr”"‘é‘iﬁ%%yeﬁ?g&f gﬂalé‘?élAsocr'?gé\%inﬁg L%S%t s. Di
Chiara et al PFPURAT1PADafPreEelissA s comxriave hagpgeroripd iy thaselpefferiom™aR a
di sorder of aZgigcidenressien |(BeurersydyophRohaolody: rihe | fidt sgeaerstimmbeinsoshe) Rogxt ended
anygdal a dopanmhméicafbilledd. of. NeA@psciapharBddoiogd6dsa, ERGRer BD168 ShAwehthyy4t hese
referencesysthggghai ned conditions are recognized in the art as diseases
whi ch concern dopam nergi ¢ neurotransm ssion. Furthernore, pharnacol ogi cal
interaction with dopam nergic neurotransmssion is widely 30 believed to
be useful in t#E"% PRRHEPRIANGT Ny e PEgdoTNEtdEEST dorrs thamsiteaselivfas tgprls of
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ot her mv%ntlewlss&rdg&rnﬁnec% I‘B?Epinephrine in the cortex (Tanda, Carboni et al. 1994; Millan,

Lejeune et al. 2000). The clinically effective antdepressant mirtazapine (remeron) has _

been shown to increase predominantly extracefiuflar norepinephrine and'dopamine in the

cortex (See Figure 1, Devoto, Flore et al. 2004). As the compounds of the present

invention elevate the leveils of dopamine and norepinephrine in the cortex we argue that

25 they function as antidepressants (see Figure 2, Example 2 in the present invention),

Figure 1. Remeron 10ma/kq s.c. cortex

Remeron is injected (s.c.) at time-point 0. The values depicted in the graph represent
percent of control in relation te baseline values, The microdialysis was performed in awake

30 and freely moving rats. Error-bars=SEM

Figure 2. S0umoei/kq s.c. summary pf. Cortex amines n: 2.4
Example 2 is injected (s.c.) at time-point 0. The values depicted in the graph represent
percent of control in relation to baseline values. The microdialysis was performed in awake

35 and freely moving rats. Error-bars=SEM

References:

Devoto, P., G. Flore, L. Pira, G. Longu and G. L. Gessa {2004). “Mirtazapine-induced

corelease of dopamine and noradrenaline from noradrenergic neurons in the medial
40 prefrontal and occipital cortex.” Eur J Pharmacol 487(1-3): 105-11.
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30 and freely noving rats. Error-bars=SEM Figure 2. 50unol/ltq s ¢ sunmary
of Cortex amnes n. 2.4 Exanple 2 is injected (s.c.) at tine-point 0. The
val ues depicted in the graph represent percent of control in relation to
basel i ne valyesysfAgym crodi al ysis was perforned in awakgr 393066157 eel y
noving rats. Error-bars=SEM References Devoto, P., G Fiore, L. Pira,
Longu and G L. Gessa (2004). "M rtazapi ne-induced corelease of dopam ne
and noradrenaline fromnoradrenergic neurdns in the nedial 40 prefrontal
and occipital cefdrex " Eur J Pharnacol 487(1-3): 105-11. WD 2005/121087
PCT/ EP2005/ 006147 33 M| da Lejeune and A Gobert (2000).

"Reci procal autoreceptor heterorecepggng%o o bf serotonerglc
dopam nergi c and noradrene tran ont cortex:
rel evance to the actions o .ntldep ant agents hopharnaco

14(2): 114-38. 5 Tanda, G, E. Carboni, It Frau and G. D Chi ara (1994).

"I ncrease of extracellular dopanmne PFn tjfe prefrontal cortex: a trait of
drugs with antidepressant potletityeeh?" @ ophar,,acol ogy (Berl) 115(1-2):
285-8. 10 Schildkraut, J. J. 2(Re@Gih. cateehdl am ne hypot hesi s of
affective disorders. A review of supporting evidence." Intl Psychiatry
4(3): 203-17. REFHPPS OF PREPARATI ON The conpounds of the invention may be
prepared as outlined below in Schemes 1-4. However, the invention is not
limted to these nethodsg, Thg conpounds may al se, bee 15 prepared as
described for structurall el at ed pﬁnpounﬂ®mmn ke, prAoy art. The
reactions can be carried co “fo-standa pracedufes” 2 or as
descri bed ih the worKking exanples. he starting materials for the
processes described in the present application are known or may readily be
prepared by cosarnent konal nethods fromcommercially available chemcals. 20
Persons skilled in the art will appreciate that, in order to obtain
conmpounds of the |nvent|8n |g an alternative - and in sonme occasions, nore
conveni ent manner - the | tf dual process stfdps fifent i oned her ei nbef ore
may be perforned in a di ff& or , DNt or _ifdityidual reactions may
be perforned at different stage themeueaakl teN28 (1.e. chenica
transformati ons may be performed upon different internmediates to those
associ ated hereinbefore with a particular reaction). Schenre 1 G & G &

R1 R2
Deprotection 7N
X N—R3
Alkylation N
{1
10
The substituents in Scheme 1-4, are as follows: Z is a leaving group, G1 is R1 or a group
that can be transformed into R1, G2 is R2 or a group that can be transformed into R2, A is
alkyl, hydrogen or a protecting group. X, R1, R2 and R3 are as defined above,
15  Refs,

i. Comprehensive Organic Transformations: A Guide to Functional Group Preparations

Richard C. Larock, 22 October, 1999 Wiley-VCH, ISBN: 0471190314

2. March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 5th

Edition. Michaei B, Smith, Jerry March, January 15, 2001 Wiley-Interscience, ISBN:
20 0471585890

The term “patient” used herein refers to an individual in need of the treatment according
to the invention.



Al kylLi or MO MHOZ + ONA --= A or Li-dialkylamde G & G & Brdnsted
Reduction 30 acid WD 2005/ 121087 PCT/ EP2005/ 006147 34 Schene 2 Gl &
EtZB GL & Coupling N 1. Alkylation G GOLCN-A 2. Reduction Schenme 3 G
@2 Gl & Couphioprgiosd + HNN-A N --j N-A 5 Schenme 4 G GEiiil2Biox1d7 X-N-A
Different /~ NA - transformations Rl R2 Deprotection X NNR3 Al kyl ation
/-3 (I) 10 The substituents in Schenme 1-4, are as follows: Z is a |leaving
group, C is Rl or a group that can be tggnsformed into Rl, & is R2 or a

gr Otlp ': hat can e té)r(ﬁwag]éit%ﬁegsheid %:%inargtgteg‘gj &ér% ?%Jééélerg i%é@@ﬂ%gﬂﬁgg gi@viite a
rotecting group. X : .
Conpr ehenai ve. rsethios “rondter e Felhene R e Pse Rl o ety esse
Preparations R ERYFHOE TNEHFPHERT: DY CEtEBErTOrTIOY ANEFEy OVTRICTPEBNEY-
0471190314 2. March's Advanced Organic Chem stry: Reactions, Mechanisns,
and Structuse, AdyknhenkeH F6ro0ia M iaRae)iveB.neRiA kMnead€td Yol thter@@-@h@BMicgﬁ: _

2001 Wi ey-1nt %o%gs%gq'acelmggétand mixtures thereof in any ratio. The various isomers can he
obtained by standard methods well known to persons skilled in the art, e.g. via
chromatography or fractional crystallisation. For example, éis/trans mixtures can be
separated into the individual sterecisomers by stereoselective synthesis. Enantiomers or

10 diastereomers may be isolated by separation of their mixtures, for instance by fractional
crystallisation, resolution or HPLC. Alternatively separation can be afforded by
derivatisation with a chiral reagent. Stereocisomers may be made by stereoselective
synthesis from stereochemically pure starting materlais under conditions which will not
cause toss of stereochemical integrity. All stereoisomersv are included within the scope of

15  the invention,

The compounds of the present invention may be isolated in any level of purity by standard
methods and purification can be achieved by conventional means known to those skilled in
the art, such as distillation, recrystalization and chromatography.

20
The present invention relates to pharmaceutical compositions comprising the compounds
of the present invention, and their use in treating CNS disorders. Both organic and
inorganic acids can be employed to form non-toxic pharmaceutically acceptable acid
addition salts of the compounds according to the invention. Suitable acid addition salts of

25 the compounds of the present invention include those formed with pharmaceutically
acceptable salts such as toluensulfonate, methanesulfonate, fumarate, hydrochloride,
hydrobromide, hydroiodide, nitrate, acetate, lactate, citrate, acid citrate, tartrate,
bitartrate, aiiphatic, alicyclic, aromatic or heterocyclic carboxylate, succinate, maleate,
fumarate, gluconate, glycolate, saccharate, ascorbate, acetate, propionate, benzoate,

30 pyruvate, pamoate [i.e., 1,1'-methylene-bis-(2-hydroxy-3-naphthoate)], phosphate, acid
phosphate, sulphate or bisuifate salts. These salts are readily prepared by methods known
in the art. 1t is also to be understood that compounds of the present invention can exist in

solvated as well as unsolvated forms such as, é.r_:j, hydrated forms.

35  The pharmaceutical composition comprising a compound according £o the invention may
also comprise substances used to facilitate the production of the pharmaceutical
preparation or the administration of the preparations. Such substances are well known to
people skilled in the art and may for instance be pharmaceutically acceptable adjuvants,
carriers and preservatives.

40



20 0471585890 The term "patient"” used herein refers to an individual in
need of the treatnent according to the invention. WO 2005/ 121087

PCT/ EP2005/ 006147 35 The term"treatnment” used herein relates to both
treatment iRQu@Lflei. b cure or alleviate a disease or a gaondition and to
treatnment in order to prevent the devel opnent of a disease or a condition.
The treatnment nay either be perfornmed in an acute or in a chronic way. 5
Any chem cal formula or nane given herei n3%s rreant to include all stereo
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integrity. Al bsfweEeObSRTSIS bRh8ght& jaedtivstsitaBielible 8 GORRis@dtion 15 t he

i nvention. {fhe conpounds of the present invention may be isolated in any
| evel of puri % ?é'r Cisgt andard nethods and purification can be achi eved by
conventional E] ROWRTE TG P 8REMIUP Ry SN Ehea FemPodft Fecgeding to the
distillation, reemripstalhkeiferay ¢fdnsaangnitpoemaltwglicasiny the 28ledérecopweygmay be

i nvention rel atesdtwith phard@epuhy, 6 al 12608 BEtiarRE SoMRBPMbEitag sthitB:s GadpaUNdS
of "the present pbt@ﬁﬁ%@grkl‘p@mrn%&dchtﬁ%h{ylol:’&gn 'éallJleggtL.rji\}ggveg\LSb %ég et %e|at§@t h
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to the inventi B?I‘Ve”Siﬁ”FéB’IC@ gereg guellinson tslites awt thes copess fiEigtsoff t he
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pyruvat e, panoé&bety icoresiningl, differamet fyibe rnesdidnses 2¢ hyrelrax yardounaphbt hieatzeyvk,
phosphat e, aci ebmgeb@sphate, sul phate or bisulfate salts. These salts are
readily prepared by nethods known in the art. It is also to be understood
t hat corrpgé?ds of the present invention can exist in solvated as well as
unsol vat ed T or f¥ WURHPHETON ST §of B8 R ED It 2t S SUPRBN S AP nREcE Yot 41t
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saccharose, sorbitol, mannitol, starches (e.q. potato starch, corn starch or amylopectin),
cellulose derivatives or gelatine. Also liquids or semisolids of the drug can be filled into

30 hard gelatine capsules.

Exampies of tablet and capsule formulations suitable for oral administration are given

below:

3%  TabletI my/tablet
Compound 100
Lactose Ph.Eur 182.75
Croscarmellose sodium 12.0

Maize starch paste (5% w/v paste) 2.25
40 Magnesium stearate - 3.0



preparation or the adm nistration of the preparations. Such substances are
well known to people skilled in the art and nay for instance be
pharmaceutically acceptabl e adjuvants, carriers and preservatives. 40 WO
2005/ 121087 EPARR5/ 006147 36 In clini cal practi ce, Ptcl} g @1‘1
according to the present invention will normally be admmnistered orally,
rectally, nasally or by injection, in the formof pharnaceuti cal
preparations conprising the active ingredient either as a free base or as a
pharmaceutical ly acceptabl e non-toxic, acid addition salt, such as the
hydrochl oride, 5 | actate, acetate or sulfamate salt, in association with a
phar maceut i cal I\*P%&&kptabl e carrier. Maétab%trier nay be a solid, senisolid
or liquid prepdoappeod. Usually the actf&we substance will constitute
between 0.1 anda888mayumei ght of the pgsparation, nore specifically

bet ween 0.5 sand,Z0%6RYos8sdfki-oht for preparations intended for injection and
bet ween 0.2 anqdaSOCV b% wei ght for pl’epﬁ{?tl ons suitable for oral

adni ni stration. “I0°T6 produce pharnmace cal preparations containing the
conpound accor dPHYMERYTPlfene Sy ¥htARBR | A2t he form of dosage units for oral
application, thegssluvectediteonpound may3.be mxed with a solid excipient,

e.g. Iactose saccharose, sorbitol, mannitol, starches such as potato
starch, coxp Str%‘l%p Qr anmylopectin, cell # Ql%? derivatives, a binder such as
gelatine 1 Inyl -pyrroli d| ne, and & | ubri cant such as nmagnesi um
stearate, cal mcﬂ'ﬁ‘f’é’t”@ar ate, polyet hylbﬂe gl ycol , waxes, paraffin, and the
|l i ke, and thenlespgPegsed i nto tabl et s93.3% coat ed tablets are requi red,
the cores (prepassedimamséeaum bed abovej.omay be coated with a concentrated
sugar sol utionuhi gggm%ystg@a,g @}vfba&e)g gy arabi c, gelatine, talcum

titani um g%gm de, and aﬁ Al'ter nﬁltl vely, the tabl et can be coated
with a poly Mkﬂ'?)e\mmt%eaf 12 20 man skilfed in the art, dissolved in a
readily volatile organic solvent or mxture of organic solvents. Dyestuffs
may be added t Gapswdse coatings in ordengt@psdadi |y di stinguish between

tabl ets contai ebfgosdf ferent active sufgstances or different anmounts of the
active corrpouggztosgghgrr t he prepar atld%lg of soft gelatine capsules, the
active sub?%ang1 e admi xed with e, g. a vegetable oil or polyethylene
gl ycol . F%’t&f ® capsul es may contdin granul es of the active
substance using either the nentioned excipients for tablets e.g. |actose,
sacchar ose, sophbdagelpitsmranttblodpplicstcar@hes sqi@iofs oPokmheorstarcehye g@patesinar ch

or amyl opecti Njne fom$f|5%£§§>rlgge!oh\5% C?vt%a@,ne getahicNga rrA!t@t@ vJathglil\'eg*?al @Jtty

sem sol i ds Of %} glat?ne re c?psules c!mnp;[rlgn he avra(rg sge 6}1tc¢|e qga r%B(?ure W|th ‘
Exanpl es o% et 8BNS "SUItABIB T ora

admi ni straff onveéreﬁ’bﬁl"\}é?hparbf@? BWL‘QS@ P’T“‘ai’BTaé?”slforrﬁj?’ta%F@tO” ‘may be in the form of

syrups or suspensions, for example solutions containing from about 0.2% to about 20%

by weight of the active substance herein described, the balance being sugar and mixture

of ethanol, water, glycero! and propylene glycol. Optionally such liguid preparations may

contain coloring agents, flavoring agents, saccharine and carboxymethylcellulose as a
30 thickening agent or other excipients known to the man in the art.

Sofutions for parenteral applications by injection can be prepared in an aqueous solution of
a water-soluble pharmaceutically acceptable salt of the active substance, preferably in a
concentration of from 0.5% to about 10% by weight. These solutions may also containing

35 stabilizing agents and/or buffering agents and may conveniently be provided in various
dosage unit ampoules. The use and administration to a patient to be treated would be
readily apparent to an ordinacy skill in the art.

For intranasal administration or administration by inhalation, the compounds of the
40 present invention may be delivered in the form of a soiution, dry powder or suspension.
Administration may take place via a pump spray container that is squeezed or pumped by



Compound 100 Lactose Ph, Eur 182.75 Croscarnell ose sodium 12.0 Mai ze
starch paste (5% w v paste) 2,25 40 Magnesium stearate 3.0 WO 2005/121087
PCT/ EP2005/ 006147 37 Tablet |1 ng/tablet Conpound 50 Lactose Ph. Eur

223.75 S Crgé ﬁ{%}, gse sodium 6.0 Maize starch 15.0 F’%lr%%'}'{%h‘%{"r ol i done

(5% w v paste Magnesi um stearate 3.0 10 Tabl et
Conmpound 1.0 Lactose Ph. Eur 93.25 Croscarnell ose sodi um 4.0 Mai ze starch

paste (5% w v paste) 0 75 15 Magne5| um s{earate 1 0 Capsul e ng/ capsul e
uni for rectal
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application can 12t

of suppositori e&PUEspr1iEl e t15e afctﬁ \PEitad§h PFRAEET | f-9a ﬁic’%?raﬁ’ L

neutral fatty thedegfiugromgihbrgt idittlometb@loregdipsl @bot divpide St rthet ketabletdav.e
substance in admeXémiolndsick the ZhemRE @la@ Bl€bObdmiEteRaNRTal drpdidkr intlaled Witber

prepar ati On% f Qs ann@ily dﬂ/ﬂ@lﬁ 'p&@&e" anco%xat%ﬁ M! trﬂ at gﬁ':efr %Hllaﬂie (e%y%légéhé?fae)oﬁt 20%
0

suspensions, for rrB jﬁ gl ons cont ai ni ng rom about ‘iP

by weight of tH& " %r?ﬁ TLUBS AT e PHRY B H USEETT 5REY W%é’eﬁﬁ‘ﬁﬁﬁéguﬁe %Ay sugar
and m xture offhederagpmay %?Oé?o"e@lﬂy?}@h@I\’a%[ﬁéhabﬂ%}‘w‘ﬁ arfesaglrycyhounaytcdial | y
such liquid prepapanions may contain coloring agents, flavoring agents;
saccharine and carboxynethylcellulose as a 30 thickening agent or other

exci pi ents léno"’ﬁle tcgmé{b%dg%p tr{e B&Qﬂ%or?rr;[\aryei 0! lﬂgla%nmisnlgté)rgd par ent ro[%d rei ase

appllcatlons by 1n I N"an aqgu ieous So a
wat er - sol ubl e ;5‘?f5‘|“ %U'WFC%WP?’“%G%EQEB?E@ Yalhe BIUTCALAEC] Wé‘“@iﬁb@f’%h@e
preferably in @hargertwitelr ativinfoofe dasioaieOpdse tod tiaso Guchl @dkedeyfoved ghtide These

sol utions may abge ontabné 6@ 3oy SLdRid hdégnteeRsodastdin@r adauhdeniinginagent s
and may Convemd%t Ileyefsb% e 91‘@%‘38&;& rQng\éafErl Bh?e 3@9&1@‘93? tl%' tkana%géhlt i na-rhe use

and adm ni stration to.a pat
contro[led formu atlons The compounds may also be formulated in controlied release

formulations in which release of the active compound is targeted. For example, release of
the compound may be limited to a specific region of the digestive system through the pH
sensitivity of the formulation. Such formulations are well known to persons skilled in the
art.

20
Depending upon the disorder and patient to be treated and the route of administration,
the compositions may be administered at varying doses. The dosing will also depend upon
the relation of potency to absorbability and the frequency and route of administration.
Such doses may be administered once, twice or three or more times daily. The compounds

25 of this invention can be administered to subjects in doses ranging from 0.01 mg to 500
mg per kg of body weight per day, although variations will necessarily occur depending
upan the weight, sex and condition of the subject being treated, the disease state being
treated and the particular route of administration chosen. However, a dosage level that is
in the range of from 0.1 mg to 10 mg per kg of body weight per day, single or divided

30 dosage is most desirably employed in hurmans for the treatment of diseases. Alternatively,
the dosage level is such that a serum concentration of between 0.1 nM to 10 uM of the .

compound is obtained.

The invention is further illustrated in the examples bejow, which in no way are intended to

35  limit the scope of the invention.

Exampie 1:

4-[2-FLUORQ-3-{METHYLSULFONYL)PHENYL]-1-PROPYLPIPERIDINE

To a solution of 4-[2-fluoro-3~-(methyisulfonyl)phenyl]piperidine (0.4 g, 1.55 mmol) in
40 acetonitrile (40 mi} was added potassium carbonate (0.3 g, 2.17 mmeol}and 1-

iodopropane (0.151 mi, 1.55 mmot!) and the mixture was heated at reflux for 15 h, The



readily apparent to an ordinary skill in the art. For intranasal

adm nistration or admnistration by inhalation, the conpounds of the 40
present invention nay be delivered in the formof a solution, dry powder or
suspensi on. wdadk M §lrati on may take place via a punp s er that
is squeezed of pd[r?ﬁ%g by WD 2005/ 121087 PCT/ EP2005/ 0061 ﬁ*:?%““’“”h%”&at. ent
or through an aerosol spray presentation froma pressurized container or a
nebul i zer, with the use of a suitable proggllant e.g.,

di chl or Od' f uorrﬁl%r‘eh@a@%ooled t5 %EL:&rth per %”ﬁé w?ter (’50 ms) waf a%ciied The aqueoLisn

di chl orot etrafl uoroet
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i nhal er, eit herdrisd.g8negnifatedepid ryrifddddaponer chimelsarppivdeitoicetdy/ hetharchr ri er
subst ance (e. g.i:8 tsaeetraritidemmind @71, £390)S pieingse wabhkenveRbado@se punp spray
Or aerosol $pr aydiBorid 8ci® tdhHn@ rddFystalikdd froH0R Ranol/dldIR RSAGE,. A8y He-ccpatrol | ed

(I ouh & val veythabushLus] ooty Tearu o ammie ol ot (Y, sqolpund. 10 The

conmpounds of the i'n ere | ed rel ease
formul ati on. The conpounds are released at the required rate to nmaintain
constant phar rRk@amplegiical activity for a desirable period of tinme. Such
dosage forns priemieesge-Foppt y(vettasdiregyl)eHaie-Aredybifler i ng a predet erm ned

period of tlbrrep@gras,a%cm%%mplgiuaq RYELS (o hliBorl BALAREULI G L ange f or

| onger peri ods §§72 han, convent 1 ona ations.

The conpounds r‘nat18 2 S5 258" b PIRATEEE 419 R FOET T FERP PB4 de 1-4F BY Rl Bt i ons i n
whi ch rel ease dﬁ‘d‘??th@eé‘é‘:f"? 76 oS mpsotin diejds 04 & g & adTheRorineenag ispivertedte| ease of
the conpound magvebediffermittsaith 4n0 rarysaaieddifrotn EtRGbipMetdfi ethbe HdG@Rkit Y& SISt em

through the pHmsensiyiad, wdr&a‘mrl; b&cid %meaﬁdy%s oSUGHarlQk: HHA:%I;:OE& age el |
known to p?ESOI‘Jé o§<la(| clc?lciggalt PE)% 16%1 Eb?U%QtaDqué)t &63926%98 m? ﬁ(éaucl SRI‘ der and

patient to rati J5Fti ons
may be admi ni stlé?r ék? At "\?dF/ﬁl(W&t'beo@@?'tyﬂ%evd%?ﬁ‘b‘ WF)I P71aql§b 2deppend*lipon the
rel ati on of pof@réy@®o absorbability and the frequency and route of -

adm nistration. Such doses may be adm ni stered once, twice or three or

nmore times dai k¥amgiB9: &gmgggéwggng{hepmﬁi nvent i on can be adm nistered to
il

subj ects in,do g1 kg of body weight per
day, althog%h \?ZE?Fa ot n@9%§9”hgr%§gﬁPN ) gth]*g% %Iﬁ'ﬁl ng upon the weight,

sex and condi t POHWE C‘f héthé‘Lﬂﬂ?e’BP“’o%'l('ﬁ@th\t’-?“éﬁtyéwe”ﬂhéZér%@%'@/d@@éﬂd@elﬁ%| ng
treated and the Patr hingiulfemiaadgt(@4ofl, Eoninpl) stid@tiadcom ghesen (i.However, a

dosage | evel tRagrofadiol (50 k@s £?@E@ﬂn@fparfr|é&ﬁl‘4@us]fomﬁ@helrg_acﬂgn Q@EurKGaspf body
wei ght per dayf!tééMllogghOJpaqlo\"!:qudar!th q‘%ﬁeﬁggag c%ngg gteodgrﬁil %%lrééedetgpl oyed in

humans for e treat sage level is

such t hat %é se?WPﬁsﬁcﬁ%eé’H? ?Ozﬁt“f“ocﬁrb(?f’atﬁéjt%éﬂo @‘)faﬁ Rﬁ"%‘% a'l‘bthﬁm Xjpre conpound
i s obtained. THESFARY Y $toN aFdate (M) Thegempisadedoani phéves wasadrief! é‘%gsl@@I ow,
whi ch in no wayndavepcranddandededso Fiash column chromatography (ethylacetate/methanol, 1:1)

gave the title compound {3.5 g, 70%). The amine was converted to the hydrochioric acid
salt and recrystaliized from ethanol/diethyl ether: M.p, 280.2 °C. MS m/z (relative
30 intensity, 70 eV) 285 (M+, 12}, 270 {(bp), 57 (19), 84 (15) 133 (9).

Example 3: .
4-[2-CHLORO-3-{METHYLSULFONYL)PHENYL]-1-PROPYLPIPERIDINE
A mixture of 4-[2-chforo-3-(methylsulfonyl}phenyl]-1-propyl-1,2,3,6-tetrahydropyridine
35 (0.46 g, 1.47 mmol), platinum oxide (0.11 g) and hydrochleric acid (0.1 ml, conc) in
methanol (30 ml) was hydrogenated at 50 psi for 1 h under hydrogen gas. The reaction
mixture was filtered through a pad of celite and the filtrate was cuncentfated and
evaporated to dryness to give 0.48 g of crude product as the hydrochioric acid salt.
Purification by flash column chromatography (ethylacetate/methancel, 1:1) gave the title
40 compound (0.35 g, 75%). The amine was converted to the hydrochloric acid salt and



35 limt the scope of the invention. Exanple 1:

4-[ 2- FLUORO- 3- ( METHYLSULFONYL) PHENYL) - 1- PROPYLPI PERI DI NE To a sol ution of
4-12-fl uoro-3-(nethyl sul fonyl ) phenyl]piperidine (0.4 g, 1.55 nmol) in 40
acetonitril was added potassium carbonate (0.3 parl ) and
1- |odoprop§ﬁé%?8n%§? m, 1.55 mmol) and the m xture was g%?eﬁmat refl ux
for 15 h. The WO 2005/121087 PCT/ EP2005/ 006147 39 m xture was cooled to
anbi ent tenperature and water (50 nl) was,gdded. The aqueous residue was

extracted with eth o ned or gani S was
dried, concentrafé a'ﬁzeggm th(af'ég&trﬁ Qt?ﬁragﬁ Q%F%gnqgc"ﬁ@ﬁa(f iﬂ"ﬁ%’ﬁ‘{%s'g" 7

(et hyl acet at e/ n%“t’ﬁé%ﬁ'i* 3), 128§§37t)o’-8§1|( » 197éPWi1e? &)conpound (0.37 g, 79%. The
am ne was converted to the 5 hydrochloric acid salt and recrystallized from

et hanol / di et hyl exahfpaga: M P. 255-257 C. M5 mz (relative intensity, 70 eV)
299 (M, 2),5 274 irlé%—m.gma(rF}PQ,ULF %ﬁl 33 J»vQ]MPEI Ie 2:
g5 cags PGB rnieRily

1ETHYL4[2F LULF
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several di r 0
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C, fumaric acid salt mp. 204 206 15 C, oxalic acid salt mp. 163 165 C,

sul fate salt mEramp®3%:265 C, maleic acid salt mp. 112-113 C. MsS niz
(relative inters{iterHvpreeMin-48h)-6MrordRBenbiitrail>) , 270 (bp), 147 (7) 133
(8). Exarrpl e 2 To(a%xxﬂm%?b ey oBeANeL DR e 9.,0-031 mmol) in
e e e e
g, 17,7 rrm)l) L EPHPECHE el CDE3 mmol). TE mixteile)waa hepterbto L8 TQUimachaledtbon (1. 1
g) in isopropanddr o Gvavk yadisaisn Shaloen Ahurod Hyabthi@ppad atoss, ooi) &4 dadedThe
reaction m xt ursd Wasqudolid 5rﬁ§mastwa@%mh%.e%det9ér (mblﬂlﬁﬁ@%uw@ phiktzat e was
concentrat ed a§gdt?e\é%89§cﬂtlon of Ecgilu%'?hyg;ox%ezxt Ay b‘ar&yextraﬁted {vr}?\ t%r bor%e?tt e (10%

NE 10
methyl- 3

200 m) wa afe (3x100
VT A A P S S5 I O

dr yness Fl ash redgbadrpresede tngiveode Birhgpmpedndy s aéetreittef metrnsandP gV)I230XM+gave

the title conmpeundzq &4H 206 (260915 (chhe1@mone was converted to the

hydrochloric acid salt and recrystallized from ethanol/diethyl ether: Mp.

280.2 C. M5 rd%ﬁ%“ §%l;|ve 30 intensity, 70 eV) 285 (M, 12), 270 (bp), 57

(19), 84 (1D ample 3. 4-[2- CHLORO 3- &I\/ETHYLSULFO\IYL) PHENYLJ-
| - PROPYLPI PERI BI‘M SULFONYL)-6-(1-PROPYLPIPERIDIN-4-YL)ANILINE

4-[2-fluoro-3-(methylsulfonyl}phenyl]-1-propyipiperidine (0.45 g, 1.52 mmol) was
dissolved in a solution of ammonia in methanot (7 M, 15 mi). The mixture was heated to
160 °C in a sealed tube under microwave radiation for 20 h. The solvent was evaporated
and the crude product was purified on a preparative HPLC-system. Yield: 0.125 g (30%).

30  The amine was converted to the hydrochloric acid salt and recrystatlized from
ethanol/diethy! ether: M.p. 232-233 °C. MS m/z (relative intensity, 70 eV) 296 (M+, 22),
267 (bp), 224 (31), 130 (23) 117 (20).

Example 7:
35 2-(1-PROPYLPIPERIDIN-4-YL}-6-(TRIFLUOROMETHYL) BENZONITRILE.
To a solution of 4-[2-fluora-3-(trifluoromethyl)phenyl]-1-propylpiperidine (1.57 g, 5.4
mmoi) in N,N-dimethylformamide (35 ml) wa-s é&ded sodium cyanide (1.0 g, 20 mmeol)
and 18-crown-6-ether {50 mg). The mixture was heated at reflux for 15 h and then
brought to ambient temperature. Agueous sodium carbenate (10%, 50 mi) was added and
40 the phases were separated. The aqueous phase was extracted with ethylacetate (2x50 ml}
and the combined organic phases was dried (MgS04) and evaporated under reduced



A m xture of

4-[ 2-chl oro- 3- (et hyl sul fonyl ) phenyl ] - 1-propyl -1, 2, 3, 6-tetrahydropyri di ne
35 (0.46 g, 1.47 rrm)l) pl ati num oxi de (0.11 g) and hydrochl oric acid (0.1
m , conc) | (30 M) was hydrogenated at 50 p - pnder
hydr ogen gagv £I}Sﬁe regctl on mxture was filtered thr oug?ldca pa‘éﬁl(’#}]@gl ite
and the filtrate was concentrated and evaporated to dryness to give 0.48 g
of crude product as the hydrochloric acidygalt. Purification by flash

col utm chr omat ogr a ethyl an the title 40
conpound (0. 35 § ess“@%y%gveﬁrl’ 0'1% Ecag'onb c%nc\?gﬂ" %mfr)amgﬁa@ hydrochl ori ¢ acid

salt and WO 20d%‘&%@@?’mm"iﬂi‘?@QS‘IEGO%TW‘"”&@J”Pe?:f”%/%l(ﬁ"/l’)l TheRHROTAS

et hanol / di et hylcopehat o tiM fydro28@ic28i2 s&; anyBeanysgaligederant ptpend/dictmisittey, M-F0  eV)
315 (M+, 3), 2882L349. M8&z (hRjive idBRsitl 0R)evl 28 (4) 4), REagEh 64 (bM, 204 (3),

4-1 2- IVETHYL 3- (SQ/@'HYLSULFO\IYL) PHENYL] - 1- PROPYLPI PERI DI NE Preparati on
accordi ng to Exarrpl 1. 4-[2-nethyl-3-(nethyl sul fonyl)phenyl]pi peridi ne
(0.41 g, 1.62 mmol), acetonitrile (40 m), potassium carbonate (0.53 g, 4.8
mml ) and 1- i@éHpP‘Gﬁane (0.127 M, 1.62 nol). Yield: 0.238 g (50%. The
am ne was converRedTHOXY-3-mrihydroetrizonrieenac- o Py triegrdDINeCT ySt al | 1 zed from
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pot assi um t er t Rutiaxh@esity, /7o@y 36 863 711wl )22), Bhe (iH) Xi2ure), wes(ibgrat ed to 125 C
in"a sealed tube wunder mcrowave radiation for 120 s. Aqueous hydrochloric

acid (10% %0 m; was added and the aqueous phase was washed w th diethyl
et her (2x26 g s'aqueous phase was basified by addition of sodium
hydr oxi de (5 M1 [B-FRYQROaFIAT REKA P RN ETH Y MPHER Y Elt N HROPYERBIERAGINED (3x20 ml ). The
conbi ned or ganipeapmbmacmngibisedn;(:&\/gsm}ﬂuam avnperated)pmacdibipersgcuced

pressure to gi @cnt 18 4 ik g&&em onMSp&Ls%m&rc@Jbaﬁatyga 8§ ensl hvtel) 4@ 1€V) 230
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2- (VETHYLSULF i‘j" B 910 i
4-12-fl uor 69 3- (‘H’é‘f%‘?f“‘siﬂ"ﬁ"ﬁﬁ;ﬂ“j i?ﬁ’é?f?‘fzjedim'ﬁreﬂ}?y?'ﬁ’i'eﬁ@l‘ PEFR" GBQI%S’gC 1552
mmol ) was di ssdt &ré@twﬁmﬂta\Sé\oI7QteVb?90dM+a2ﬁm?ﬁ2a13)n2%Ph)aﬁbff(1@)7 P (285 nl). The
m xture was heated to 160 C in a sealed tube under m crowave radiation for
20 h. The sol vepimMe@soecvaporated and the crude product was purified on a

reparative HP 09 converted
Itoo Itohe hydr och:Ig §Qflﬁ§R%r@ (TK&F%PSRO%T 3"*95“@‘1? %% rom Qpﬁaml’?/:%dl et hyl
ether: M p? 232r99§8t "(l‘é“:cﬁﬂ:'sj Mt Ergeiat: |1v fl”HT‘Je?ﬁgi"i”;?m TOERAN OB PEREINe 22)

267 (bp), 224 (B1}.,2.086w0()28toldidriTe (22@)!), potassium carbonate (0.42 g, 3.0 mmol) and 1-
bromo-2-methoxyethane (0.189 ml, 2.0 mmaol). Yield: 0.26 g (42%). The amine was
converted to the hydrochloric acid salt and recrystallized from ethanol/diethyl ether: M.p.
170-171 °C. MS m/z (relative intensity, 70 eV) 306 (M+, 9), 262 (13), 261 (bp}, 218
30 {23), 190 (23). '

Example 11:

1-(2,3-DICHLOROPHENYL)-4-PROPYLPIPERAZINE

Preparatica according to Example 1: 1-(2,3-dichiorophenyl}piperazine (1.0 g, 3.74 mmol}),
35  acetonitrile (40 ml), potassium carbonate {1.55 g,-11.2 mmol) and L-lodopropane (0.293

mi, 3.74 mmol). Yield: 0.23 g (20%). The amine was converted to the hydrochloric acid

sait and recrystallized from ethanol/diethyl ether: M.p. 220-221 °C. MS m/z (relative

intensity, 70 eV) 274 (M+, 15), 272 (M+, 22), 245 (63), 243 (bp), 174 (22), 172 (27).

40 Example 12:
1-ALLYL-4-[2-METHYL-3-(METHYLSULFONYL)PHENYL]PIPERIDINE



Exanmple 7: 35 2-(1- PROPYLPI PERI DI N-4-YL) - 6- ( TRI FLUOROVETHYL) BENZONI TRI LE.
To a solution of 4-[2-fluoro-3-(trifluoronethyl)phenyl]-1-propylpiperidine
(1.57 g, 5.4 mol) in N, Ndinethylformam de (35 nl) was added sodi um

cyani de (1. ) and 18-crown-6-ether (50 ny).
heat ed at r&(?zoo%?zﬁﬂ?‘& h and then brought to anbient tgﬁrpe%qgﬁre Aque us

sodi um carbonate (10% 50 m) was added and 40 the phases were separ at ed.
The aqueous phase was extracted with ethyjacetate (2x50 nl) and the

mbi ned h duced WO
2008/ 121087 PCHAERGOS OO EIT Exmm%;e%gzu%g??% R SRR e o by

flash col unm cke-Bhvek seraajitly (2 Pbt rejasaivetcaterHEP RAHBY alibramidg 8 DHE titl e
conpound: 0. 72 ngz (rdi58ersitPhe0 emTi2A2 (Mva St 6), CONVISH, 1228 (260, 2shéohy @ dtdIM oric acid
salt and recrystallized fromethanol/diethyl ether: Mp. 272-274 C. M5 mz
(relative |@te@§£8,;‘gle 140 eV) 296 (M+, 4), 268 (16), 267 (bp), 204 (3), 5
184(3). Exa

4- [ 2- I\/ETHOXY 3R PLUCROVB Y Y PHERVLY 92 BROBYEEI PERBNE  Preparat i on
accordi ng to EXmaybonpccordifaio ks Y- B iuero 3-(lofueranetyiphepriehy| | pi peri di ne
10 (0.38 g, 1. 4mbpypipérdine aTet orh.g minog, I, AQiddt)yifopahazgBum)catbonaingie( 0. 4 g,

3.7 mol) and g5 boﬁq%sxp%ew(c%#éemp 3¢ ofhY. ViERb)s3 g\(b@kﬂ Thardde Gas( 749 .

The am ne s cony rte

oric i zed
from et handl/ df ey ByI® @t K hrydm%h(?%‘c aégéé?%a"&m%ta Al St R f' r‘[OD 'etgﬁ%{hxﬁa 'y, 70
eV) 301 (M, 7§66 c( %é)“/z ryistivety neltp 76 Y B36 (i50%) i@%(lﬁhéﬁﬁéahﬁ%(@:
1-[ 2- FLUORO 3- ¢&RIBFLUOROVETHYL) PHENYL] - 4- PROPYLPI PERAZI NE Prepar ati on
according to Exanple 1: 1-[2-fluoro-3-(trifluoro-mnethyl)phenyl]piperazine
(0.97 g, 39 n)l getonltrlle(SO rri) potasswmcarbonate(o 81 g, 5.86
mmol ) and ‘p 5% 0.57 g (50% . The
anm ne was &anér(f 5&0 prlfff‘f’tf‘z%lﬁ&)d% 6@1&'7“8%%“ WYG)BEQF?N% Erecryst allized
f rom et hanol / dPree#tgtionaedveding tMEgamplgB-3t@aerain- l-2-fiiuofametiy papeonitiie éhdi ty, 70
eV) 290 (M+, 23)3.226@00,ld83tpni el 46 o), pot2kBm(chbpnatd 0084 & B)1. mmblxawple 10: 1-]
2 FLUCRO. 3 - ( Tighogrlo Sl ks malanammo 7ey (e M EETHHREE YL RERBRAZI NE 25

Preparation aCE\fdroc*-\I%gc acad SE% aﬁ@ggﬁamzeﬁfrom ethanol[d:ethyl Etaer 2%4 636 °C. M?

1-[2-fluoro-3
acetonitrife (2% ‘{W‘?t"’eﬁﬁr‘é@él"’ KYia 5é (34“2 568( P2 4mBFY 1Hnd) 1-

br ono- 2- met hoxyet hane (0.189 m, 2.0 nmol). Y| eld: 0.26 g (42% . The am ne
was convert edeksmgiBashydrochl oric acid salt and recrystallized from

et hanol / di et hYEé HP«@[SUL%@U GJ(ZQR%:LPI;ERI{B@ a{ﬁ(l.%sél\fz%h?ﬁz'u\ée intensity, 70 eV)
306 (M+ 9) epa éltc)n accordlng to@(a’mp% ‘? é flugro?'_')-(me%hy?suﬁ‘ony%pherltz)i]a{rpl e 1L

25 propylpiperidine (0.2 g, 0.67 mmof), N,N-dimethylformamide (30 ml), sodium cyanide
{0.82 g, 1.67 mmoi) and 18-crown-6-ether {5 mq). Yield: 0.06 g (29%). The amine was
converted to the hydrochloric acid salt and recrystallized from ethancl/diethyl ether: MS
m/z {relative intensity, 70 eV) 306 {M+, 3), 279 (6), 278 (16), 277 (bp), 198 (5).

30  Example 16:
4-[3-FLUORQO-2-(TRIFLUQROMETHYL)PHENYL]-1-PROPYLPIPERIDINE
To a solution of 4-[3-fluoro-2-(trifluoromethyt)phenyl}-1-propyl-1,2,3,6-tetrahydro
pyridine (1.73 g, 6.0 mmol) in ethanot (30 ml) was added Raney nickel {slurry in water,
10 mi) and the reaction mixture was hydrogenated under hydrogen (50 psi) for 2 days.
35 Filtration through a pad of celite and evaporation of the filtrate gave 1.35 g of crude
product. MS m/z (relative intensity, 70 eV) 289 (M+, 4), 261 (16), 260 (bp), 176 (6) 70
{20}.

Example 17:
40 4-[2-FLUORG-3-(METHYLSULFONYL}PHENYL]-1-(2-METHOXYETHYL)-PIPERIDINE



1-(2 ,3 DI CHLOROPHENYL) - 4- PROPYLPI PERAZI NE Preparation according to Exanple
1: 1-(2, 3-dichl orophenyl)piperazine (1.0 g, 3.74 mmol), 35 acetonitrile (40
m ), potassium carbonate (1.55 8,.11.2 mmol) and 1-iodopropane (0.293 m,
3.74 mmol ). 23 9 (209 . The anm ne was converted,to.the .

hydr ochl ori cﬂa@?gn@gl t and recrystallized from ethanol/ q)(sflt'&?%@?m%%ﬁer:
220-221 C. Ms mz (relative intensity, 70 eV) 274 (M+, 15), 272 (M+, 22),
245 (63), 243 (bp), 174 (22), 172 (27) AI\}TY Exanmpl e 12:

1- ALLYL- 4-[ 2- METHYL- 3- ( METHYLSULFONYL) PHIf L] Pl PERI DI NE WO ?005[d1ng1087

PCT/ EP2005/ 00698%Pratied apsoeydrta £ sk Cdr gt B SHfng) -ghenvil-pipend

4- [ 2- met hyl - 3- (Bt hy 68 uhh@h pErgpitanyR] P perFdimerbqetedd 43y, > aB8rbiitrile (2
m ), potassi unbr@éhbbaﬁah&yétﬁar&]()] 1anehl, al7k ydron o6 dez (rOadE igynsithB0 eviY A5(rel .
intensity, 70 %&GD ;q.ﬁ),p 12492(1(5)11@ (9278 (26), 266 (bp), 129 (19). 5
Exanpl e 13: 3 1- PROPYLPI PERI DI \- 4- YL) - 2- 8TRI FLUORO- METHYL) BENZON | TRI LE
Preparatlon according to Exanple 7: 4-[3-fluoro-2-(trifltuoronethyl) phenyl
]-1- propyl pi pE’F‘i"&H'?lgs'(O 81 g, 2.8 mml), N N-dinethylforrnanide (30 m),
sodi um cyani de4- [1-6LL@RQ;3-&WWU)FC&¥MUP&%WCIFbMﬁIFB’LFéPWé@I%30 ng). Yield: 0.53
g (64% . The am N&uRS ofLD[LARVEE-{@EknHRIEHNS-JRsENegkliand ©.cag d.osahtoamd
recrystal I zedadof QELIANYat ekl &Lssﬁ ot 0292@@4%@%1&“ B ok Zane

Eg)el a'I[EIX\(;/Ireerr t i&s{%%éml 0.078 mc%) The mleure ds stlrred 1rr33fent2t mpe(rblg e’ for2104 M(Ss) 184

3- (4- PROPYLPI PERAZIv4 inenipitg 70 TR 3L UOROSVET PN} BERIONE FPRIFDE 'Hédpar at i on
according to Exanple 1: 3-Piperazin-1-yl-2-(trifluoronethyl)benzonitrile
(0.83 g, 3.25gxmmd ,glgacetonltrl le (40 m ), potassium carbonate (0.88 g,

8.1 mml) and }Byhgdf@raﬁggg %r fR2s lmFDNY%ﬁéHWJRH I%In. eld: 0.74g (779 . The

am ne 'was conver oric recrystallized from
et hanol / di £t hyPregt3tiop acqerding to @“2%?61 ¢ 210G Gres Y BHEAnEY - PQF@VE(H'P‘éWéﬂet y, 70
eV) 297 (M, 18)92 2697¢ inf)o), 2@Bnitlip)2 m22BtabR@) cardopgte((8P2 9, Hampr'y 115:

2- ( METHYLSULFOM¥kpbueane ko BRORY bRsPERID M d7 2V RRBFeNsHRI G E/) Reeparat i on

according to e-7q [127 {4,494 £r 3- (et hyl sul fonyl ) phenyl | -
propyl pi peri d.E)?(]’Zﬂ?Jb’ %70 ‘béB ' ) ﬁh N, N- di met hyl f ormam de (30 m ), sodium

cyanide (0.82 g, 1.67 rrm)l) and 18-crown-6-ether (5 ng). Yield: 0,06 g
(29% . Thez@m BemM@e20converted to the hydrochloric acid salt and
recrystal | i zed4{z-BmoavFaMETAdisetAOpvL)etiEsL]- 1-MOPROAYL-P(REBIDANE ve i ntensity, 70

e\/) 306 ( M, 3bre az%%n @@.‘brdlr%ng Efa]qﬁ.))e 1: 27[3 ﬂ(J@‘la)Br nﬂe&&s(ﬂﬁ%yl) 3&nﬁ)}(—@ﬁ§ﬂlcﬂielﬁ
4 [3-FLUGRO.2- (TG FLUOBEE) {eionﬁﬁ M]YAIA p%taemgmneg%@b NEy TomAcsal ut i on of

4-13-fluoro-2- romopro;ya%é (()0 008 82 rn MS |E/z (PeYatave ?ntensty, 7& S}) ZQQYPP (});

25 285 (15), 284 (bp), 205 (6) 133 (4).

Example 21:

4-[2-FLUORQ-3-(METHYLSULFONYL)PHENYL]- 1-ISOBUTYL-PIPERIDINE

Preparation according to Example 1: 4-[2-fluoro-3-(methylsulfonyl)-phenyl]-piperidine
30 (0.02 g, 0.078 mmaol), acetonitrile {2 ml}, potassium carbonate {0.02 g, 8.14 mmol), 1-

bromo-2-methylpropane (0.00% ml, 0.082 mrhol). MS m/z (refative intensity, 70 eV) 313

(M+, 1), 271 (15), 270 {bp}, 147 (8) 133 (8).

Example 22;

35 4-{2-FLUORO-3-(METHYLSULFONYL)PHENYL]-1~(3,3,3-TRIFLUORG-PROPYL)PIPERIDINE
Preparation according to Example 1: 4-[2-fluoro-3-~(methyisulfony!)phenyl]piperidine (0.02
g, 0.078 mmol), acetonitrile (2 mi}, potassium carbonate (0.02 g, 0.14 mmol}, 1,1,1-
triflucro-3-indopropane (0.010 mi, 0.082 mmol). MS m/z (relative intensity, 70 eV) 353
{(M+, 11), 271 (15), 270 (bp), 152 (14) 133 (9).

40
Example 23:



pyridine (1.73 g, 6.0 mmol) in ethanol (30 m) was added Raney ni ckel
(slurry in water, 10 nml) and the reaction m xture was hydrogenat ed under
hydrogen (50 psi) for 2 days. 35 Filtration through a pad of celite and
evapor ati on i.ltrate gave 1.35 g of crude produgt gjg %rel ative
intensity, %&e"w?ﬂ (Mr, 4), 261 (16), 260 (bp), 176 ?’g)‘f/%"& ol
Exanple 17: 40

4- [ 2- FLUORO 3- ( METHYLSULFONYL) PHENYL] - 1- ( 2; METHOXYETHYL) - PI PERI DI NE WO
2005/ 121087 PC? EP2005 t| on_according to Exanple 1:

Do uoro- 5 (HETREPS PG FeptERT YBBH%MEWES GoBg L, T o ol )
acetonitrile ('feewaym oY di8% fUFPERR Bofratcso-g@irgsdigrd- v@h@vhweqhynes%fwte

br onp- 2- et hoxyehahectOittig {2 mi, pdiasé@mnambyate (M 1ng) 2nd(inddpadpbnegoionpemsi ty, 70

eV) 315 (M, Iz (Rl dndndih), 70 23B16 ), ) 1467 ((H0286lB8), £R) (2),20FEXANPI e 18:
4-1 2- FLUO?O-BS ( METHYLSULFONYL) PHENYL] - 1- METHYLPI PERIDINE To a sol ution of

4-[ 2-fl uoro- 3- (Zé"rethylsulfonyl) phenyl ] - pi peridine (0.02 g, 0.078 nml) in
acetonitrile ( added pot assi um carbonate (0.02 g, 0.14 mmol) and
i odonet hane 10 3('@ RBOATIPRRIDING 40782 PhSRPPHE e MATHANGF U FORATESt i rred at anbi.ent
tenperature f OFPrébaslatrori\ﬁcorﬂiﬁtho(H‘th;ﬂé iwaﬂlimm e\msaiewu; 4-4heV) m&?ﬁélneéd\ﬁbnatﬁG) 270

g.bE{JTYigi fg) FL& %é@can%?ie((§%)} po nd all bromlde 0.01 g ar atl on
RO g Rt e e Al C e e
(0.02 g, 0.078 mmol ), acetonitrile (2 m), pOtaSSI um car bonate (0.02 g,
0.14 mmol ), 1- EBxpopeR%tane (0.009 mM, 0.082 mmol ). MS mz (relative .
intensity, 70 @\&uéﬁ@3([Mt2 MEYHOXY B eiPédione 4 QL PapY v MEAMANEELLFBRATE 7) . 20
Bxanpl e 200 44} g5 B0 dnd MEL b SHLERI), PEENVLL S dad SRR Ll RER! DI NE

Preparation accor g

4-[2-11uor 623- (Bt By %elﬂnrta'ﬁﬁ?va&ﬁ/vq“ “HPHBLS @0 20 MG 2 TR rCtARS | ) |
acetonitrile (29-B1%) Mpovadsi intaneityr Hosiat38l (0.2 258 (6, A% (HhpRYS (bp), 207

br onopropane (@008 m, 0.082 nol). MS nfz (relative intensity, 70 eV) 299
(M+, 3), 25 285 (15), 284 (bp), 205 (6) 133 (4). Exanple 21:

4- [ 2- FLUORO 3- %I\/ET?I—]YL%ULFO\IYL) PHENYL] - 1- 1 SOBUTYL- PI PERI DI NE Preparation

d 2-11 t hyl sul f ph di
R C R AT R TR R T A

0.14 mol), 1- PHFOWNE2- met hyl propane (0.009 m, 0.082 mmol). M5 mz
(rel ative i nt enshingtionHcceNg t3fEQBmcﬂd\&*:,4~[32)ﬂu033731(réék@wlf&?@pr(ebﬂ]hpeﬂéﬂe @©8e 133
(8). g, 1.63 mmol}, acetonitrite (20 mi), potassium carbonate (0.45 g, 3.2 mmol) and 2-(2-
bromoethyl)-1,3-dioxolan (0.205 mi, 1.65 mmol}. Yield; 0.18 g (31%). The amine was
25 converted to the hydrochioric acid salt and recrystallized from ethanol/diethyl ether: M.p.
224-225 °C. MS m/z (relative intensity, 70 eV) 357 (M+, 3), 270 (bp), 257 (59}, 256
(27), 178 (90).

Example 27:
30 2-{4-[2-FLUORO-3-{TRIFLUOROMETHYL.)PHENYLIPIPERIDIN-1-YLYETHANOL
Preparation according to Exampie 1: 4-[2-fluoro-3-(triflugromethyl}phenyl]piperidine
{0.45 g, 1.82 mmoi), acetonitrile {20 ml), potassium carbonate (0.6 g, 1.1 mmel) and 2~
iodoethanol (0.16 ml, 2.0 mmol). Yield: 0.35 g (66%). The amine was converted to the
hydrechloric acid salt and recrystallized from ethanal/diethy! ether: M,p. 224-226 °C. MS
35 m/2 {relative intensity, 70 eV) 291 (M4, 1), 260 (bp), 217 (5), 189 (3), 177 (7).

Example 28:
4-[2-CHLORG-3-{METHYLSULFONYL)PHENYL]-1-ETHYLPIPERIDINE
" Preparation according to Example 3: 4-[2-chloro-3-(methyisulfony!)phenyl]-1-ethyi-
40 1,2,3,6-tetrahydropyridine (0.6 g, 2.0 mmol), methanol (25 ml), platinum oxide (0.15 g).
Yield: 0.35 g {58%). The amine was converted to hydrochlorid acid salt and recrystailized



Exampl e 22: 35
4-[ 2- FLUORO- 3- ( METHYLSULFONYL) PHENYL] - 1- ( 3, 3, 3- TRI FLUORO- PROPYL) PI PERI DI NE
Preparati on according to Exanple 1:

4-[2-fl uor oé%z éﬂg%%]w.lsul fonyl ) phenyl ] pi peri di ne (0.02 %T%F%PQ&) m&mﬂ) ,

acetonitril , potassium carbonate (0.02 g, 0.14
trifluoro-3-iodopropane (0.010 m, 0.082 nmmol). Ms mz (relative intensity,
70 eV) 353 (M, 11), 271 (15), 270 (bp). ,452 (14) 133 (9). 40 Exanple 23:
WD 2005/ 121087 PCT/ EP2005/ 006147 44

2- FLUORO- 3- ( 1- PROPYIIP BEEIAPK- A050L Y PHEEVE® VETIRRES(IIRNATE ¥ £ 4Pt on
accor di ng to ExXHripfle 39t (1) FPUGE 288 (iSpeds @bh- 4- yl phenyl met hanesul f onat e
(0.01 g), acetonitrile (2 m), potassiumcarbonate (0.01 g) and i odopropane
(0.01 g). I\/S MBxampleClo: intensity, 70 eV) 315 (M, 4), 287 (16), 286 (bp),

236 (2), &@1 QoFAAFRR 24 91 BbRLEL PERILN 4- YU) - 2- FLUCROPHENYL

METHANESUL F aratl on accor

2-f | uor o- 3- pi péf dT“ﬁ frWWéWﬁWveWéW@shP'PBﬁﬁ?eé'd“"f @810 §F, AR i trile (2
M), potassi umaveditondrochigrde (o)gyas dnatediiol PP bE andistieed ©r DI Ag)eoulBPdiunD 1 7
(rel. intensit yarbdfhteMpoe3iBm( M ethd)acetdd 250( BB Was B6d tidhe prdddd webp) , 207

: I
(19). NEEE‘EE”g&ng - Eg%%q?&@n Sidd b VROV L) PLEERS DRl s el PHENYL

T ot o 5381 DT P hERyF Fet e PrERAPRS TEUIT G155 P Bni (| o
(2 m), potassidhaeal- lﬁ’é?‘f&?’@“(b@fléﬁf gHmaseroTaiee Gaty- {Ethh*éFﬁé)tW@tﬂFﬁaﬁ‘el 110.01 g).
MS mz (rel. i nbensetiys corPody)c.834 ({dWh, THe)ami2B&as (&)vert@8d t{elBiroci2@6 atibp) ,
237[2(4{{)@33@“ Snc2Birye2ioda b behadyy ata@zwplz pBER s e e
- a | ONn accordln 0
el o 1 g LR EW?&“ PRAER AL b e Fe S R A

nmol ) , acetlcajnltrl le (20 M), potassium carbonate (0.45 g, 3.2 mmol) and
2- (2- bronoet hfxymple30di oxol an (0.205 m, 1.65 nmol). Yield: 0.18 g (31%.
The am ne was 251e¢eomertrerinings-riyes-lwwrediosdumeTHoxgedeiogal t and recrystallized

L{:m3§t7h(a'nM?_l / gI)P%E%{I negckbeémg tMEpam U4 cH 4@%%&910)( ('Eqﬂ% r()lrﬂgtIh@}y \ﬁﬁm}]]ﬂf eg? t%b 70
2-{4- 2- FLUORO? E*"’Z"T‘f-’z‘f %L’ﬁ&&/ﬁﬁ%ﬁ%‘)ﬁﬂéﬁmﬁ'ﬁﬁ ’b‘i’rﬁfig% BrREL

Pr epar at i O% acEB"r Wlﬁﬂgw«gsocongﬁiﬂoéhq_hydrochlonc acid salt and recrystal |zed from
4-[ 2- Fl uor o- 3- etendiAdigtwoatiedr hwy.b) 33360 °T pipera (@iage intensity, 70 eV) 303 (M+, 11),
275 (15}, 274 (bp), 145 (4), 117 (&),

Exampie 31:

25 3-(1~PROPYLPIPERIDIN-4—YL)PHTHALONITRILE
To a solution of 4~[2-fluoro-3-(rnethylsulfonyl)phenyi}-1-propylpiperidine (0.2 g, 0.67
mmotl) in N,N-dimethyiformarnide (30 ml) was added sodium cyanide (0.82 ¢, 1.67 mmol)
and 18-crown-6-ether (5 mg). The mixture was heated at refiux for 15 h and then brought
to ambient temperature. Aqueous sodium carbonate (10%, 50 mi) was added and the

30 phases were separated. The aqueous phase was extracted with ethylacetate (2x50 ml)
and the combined organic phases was dried (Mg$04) and evaporated under reduced
pressure to give an oil. Purification by flash column chromatography
(ethylacetate/methanci, 1:1) gave the title compound: 0.07 g (41%}. MS m/z (relative
intensity, 70 eV) 253 (M+, 3}, 225 (17), 224 (bp), 154 (6), 70 (12).

35
Example 32;
3-{4~[2-FLUORO-3-{TRIFLUOROMETHYL)PHENYL]PIPERIDIN-1-YL}PROPAN-1-0OL
Preparation according to Example 1: 4-[2-fluoro-3-(triflucromethyl)phenyl]piperidine
{0.4% g, 1.82 mmol}, acetonitrile {20 ml), potassium carbonate (0.6 g, 1.1 mmol) and 3-

40 bromo-1-propanot (0.185 ml, 2.0 mmol). Yield: 0.16 g (29%). The amine was converted



(0.45 g, 1.82 mmol ), acetonitrile (20 m), potassium carbonate (0.6 g, 1.1
nmml ) and 2- iodoethanol (0.16 m, 2.0 nmol). Yield: 0.35 g (66% . The
anm ne was converted to the hydrochloric acid salt and recrystallized from

t hanol / d Mp. 224-226 C. MB 35 m | at i . 70
gv) "1 (:\A?Lwall%"“%%@r"’(b )Io 217 (5), 189 (3), 177 Er7)e | \6%"]"?&“?@‘3“'1}7)/

4-[ 2- CHLORO 3- ( METHYLSULFONYL) PHENYL] 1- ETHYLPI PERI DI NE Prepar ation
according to Exanple 3: 4-[2-chl oro (r’qlaé hyl sul fonyl )phenyl ] - 1 -ethyl

40 1, 2, 3, 6-tetrahydropyri di ne ﬁ rf)é t hanol %])2 pl ati num
oxi de (0 15 g) *° t“?l“é‘l’*’ﬂ““mﬁcg%d@““’Bﬁ%mtﬁ*ﬁﬁdaﬁrﬁf" “E\N%é" "é*&)’h%‘é?"t 5&? 61
hydrochl ori d a¢FoMSalz (rdatde imtaneitys Fak i 326 MO 250516022608 70)PTT/ (BEP20054006147
4S from et hanol / di i sopropyl ether: Mp. 264-265 C Ms nfz (relative
intensity, 70 @QmaRks; (M, 6), 301 (13), 300 (11), 288 (35) 286 (bp).

Bxampl o 20 o5 2 L LRRARPER DL ﬁ@ (R FRLEROUETH L) PrENCL

4-[ 2- met hoxy- (Rt rZeY piperidine (0.18 g, 0.6 -
nmol ) and pyr|T6Pﬁ%‘“Wd’fééh1e6‘V'P'(H@"d( 6‘2W§§r°ﬂ'€§?'é&4f6’11%70'"@°’éhﬂ stirred for

2 h. Aqueous sodthyimne cidgrideit rel) (vdO0MpebOietlpmmadt ot Ryd matbeteatiany SPorde) was
added and the phases 3\ memnol s eRamAIRHwas HhBeP@H PO SndNAS SRS afXinbfekad W th
ethyl acetate (Ax50 & amgamsamhgemm@eQgpgewdcr Haatusdided (MISOY

Flash. col U CATGHEAH Y TBFIR® et SVIeHARBIS: ST} Phe it RBL 1 11 o

flash colu
conpound: 0. 17 (4eS038994 evwneatathinder piuseCoRsrarette dive an ?‘hé“fﬁyﬁlobéhﬂ?@ﬁl c acid
salt and recrysdsnarhh tiz@datbdrapmy eéthaaakdtgiretiaydl, eihere thbipe cadibBuri20.3€g M5 ni z

(relative integs /la)t Yne aZrQnee\st O ErtédM thel Qdsic 2RLai gwfh)recr%%ﬁhzé@@t)m 238 (15),
195 (19) 15 EX%NP%EE Iet er(lgl PES?QBPI EEEIAE{)I’IIQNI%MZ@I)SIW,@U(EV%&L(H@%Y‘

ETHOXY) PHENCL Preparati on acco

4- 2- rret hoky- 3281 5511286 FReweR 63y PR ?ﬁ)i] 1- propyl pi peridine (1.32 g, 4.16
mol ), pyridine hydrochloride (3 g). Yield: 0.7 g (55%. 20 The am ne was
converted to tlgeahiydrzachl oric aci d salt and recrystallized from

et hanol / di et hyl, é‘;?ﬂ@% PM@%Z 22ﬂ@oggpmvmr%mﬂdﬁbﬁﬁ%ﬁE%LWF@@A?HEF y, 70 eV)

303 (M+, 11) anpl e 31: 25
3-(1- PRCPYLPI PERF 7 'NiA "W_)(b?ﬁ’ %ﬂﬁl“ﬁ?f’ké%”"% egg] %%m ol in métnitehe

4-[ 2-f | uor 89 3- ChterideyP&ml) fon yddp HEHy e (b PR mfﬁygﬁmaﬁhw&S('GHIQE@Vdfeﬂees?
mrol ) i n N, N-diores hy kfsonmanitdem(xB0e whs)stivvas foa dtl e.dvaseadbtm) eyamedigerf<0. 82 g,
1.67 mmol ) an%l&%@%@r‘ﬁ@w@s 8443 End(the Phkes WA sdFhrbtel! Bie WaS ol advat refl ux

f 15 h dt t b t
(%% 50 ?‘ﬂn) \Ag)ggaac% ggmedw{ﬁ ?nrg?adg%sé %mﬁg {%e%rﬁbmé%‘r'&a‘%l&%h%@%&k”&r%é” onat e

MgsS04) and evaporated under reduced pressure to give an oil. Purification by flash
25 column chromatography (ethyl acetate/methanol, 1:1) gave the title compound: .47 ¢
(59%). The amine was converted to the fumaric acid salt and recrystallized from
ethanol/diethyl ether: M.p. 158-159 °C, M5 m/z (relative intensity,' 70 eV) 355 (M+, 20},
341 (18), 340 (bp), 222 (18), 207 (77).

30 Example 35:
3-{1-ETHYLPIPERIDIN-4-YL.)-2-FLUORO-N,N-DIMETHYLBENZENESULFONAMIDE
Preparation according to Example 3: 3-(1-ethyl-1,2,3,6-tetrahydropyridin-4-yl}-2-fluoro-
N, N-dimethylbenzenesulfonamide (0.27 g, 0.86 mmol), methano! {10 ml), platinum oxide
(0.05 g). Yield: 0.16 g (59%). The amine was converted to fumaric acid salt and

35  recrystallized from ethanol/diisopropy! ether: M.p, 151-152 °C. MS m/z {relative intensity,
70 eV) 314 (M+, 18), 313 (11}, 300 {17), 299 (bp) 191 (11).

Example 36:
1-[3-(1-ETHYLPIPERIDIN-4-YL)-2-FLUQROPHENYL]ETHANONE

40 To a solution of 1-ethyl-4-[2-fluoro-3-(2-methyi-1,3-dioxolan-2-yl}phenyl]piperidine {0.28
g, 0.95 mmal) in methano! {20 mi} was added a solution of hydrogen chloride in ethanol



30 phases were separated. The aqueous phase was extracted with ethyl acetate
(2x50 M) and the conbi ned organi c phases was dried (MyS04) and evapor at ed
under reduced pressure to give an oil. Purification by flash col um

chr omat ogr a | acet at e/ net hanol, 1:1) gave the ti 0. 07
g (41% v %ﬂ"%’?}‘e%tive intensity, 70 eV) 253 (M, 3)MT(§E2"§W@HW224
(bp), 154 (6), 70 (12). 35 Exanple 32: 3-{4-[ 2-FLUO RO 3-(TRI FLU
ORQVETHYL) PHENYL] Pl PERI DI N- 1- YL} PROPAN- 15{L Preparation according to
Exampl e 1: 4- ( uor o tr or onmet I d| ne 1.82
mmol ), acet oni trrr1l 3 ré'ff%?ﬁg dtk asf%f"‘ﬁsrﬁt'grﬁr Eor%]%( ‘]“? Sl Was evfp(jrgefl e nd 3 40
br omo- 1- pr opandfe ‘(f)"efg‘fj‘“‘f?iwas ?Cﬁ“ﬁﬁ"&ﬂd)ﬂ”°mﬁ“§‘1r‘ﬂvd'?§h"i8”‘6’ t(’?b’%‘he HREHH e was
converted WO 2@65eh2dodRriPE&Td ER2008/ ©06d 47%)46.pt Bot29@ Ryl naHradative aci d
sal t and recrysitalshy, zedvif1aommet ok /(th efdaybpietdeqr1) Mbp18)259-261 C. M5 m z
(relative igtensity, 70 eV) 305 (M, 4), 261 (16), 260 (bp), 217 (5), 177
(9). Exanple % | §7(1 ETHYLPI PERI DI N- 4- YL) - 2-"FLUOROPHENYL

METHANESUL FONATE8'® 87501 uti on of 3- (1-ethy Iel ridin-4-yl)-2-fluorophenol
(0.44 g, 1.97 ﬁﬂﬁﬁ}E?“*HPQHE%WVF@ﬁ%H%QW%ﬂ?HﬁE E@MHPyEmas added

triethylam ne (PApakjonancrdint th&resid $ cnngal-(leﬁlmhmmed@n 4{y0 - HBuondpherl18TFammel ) .

The m xture wagishi,o@d ofn@di), dhethyBNExaEEHYH (DBLUH-1-0BF W& ohwk e, chl ori de

(50 mi) m%ﬂad%gtq%sﬂun] te&%oﬁ%%%?%gﬁé&gﬁ%ﬁlﬁr@ r%% {re alase @ 99/”% %J;%%?(M@S 10

extracted % e Cco |ned gani ¢ phases
was dried- (MySOGaYahd: éiAF8t df e “URHEY ) r educed pressure to give an oil .

Purificati on by flash colum chromatography (ethyl acetate/methanol, 1:1)
gave the titl eerafipessd: 0.39 g (66% . The ami ne was converted to t he

oxal i c acid Sa|1t[2@fﬂ§bRoeﬁfb¥l§HﬂsbLf7€ﬁﬁL)fPﬁéNﬂ ?W@M&Iﬁ%@?@ | ether: M p.

]Z'S% E(Sbé?,?’ §§2N§$§ran G?COE%thI m 1 [%Lfluoro 3- }Qethy?su{frgnlvr_bhené?ptperazme 287 (15),
3- (1- ETHYLPI PE Nﬂzﬁzﬂwemﬁ%@@ﬂé@ﬁﬂmotwww@m%@%m&umwi% a

sol ution of 3- (clembrayd Eigseni dbnmbropl Jiel@-d.1 u@sphBRrRGMI(eOVS cgyveRed ol ) i n
met hyl ene 20 a{dr@hicHEac(a28 1t Bhd reH@&alﬁé@Q‘ﬁdmteﬁﬂaﬂ&mlt@n@tﬂ@' «b. k)24, Ms

trifluoromnet haﬂﬁ?h‘l: gtﬂv@'m%r%%hﬁ? )dﬁg Q- 1 I (144} %llml Y8 @gp%mggﬁ ure was

stirred fo met hyl ene oride ( was added
and the ph ges wer e separated. The aqueous phase was extract ed W th

met hyl ene chl ofkamelg2%50 nl) and the conbi ned organic phases was dried
(MgSH) and evaponated-onden-3RUUIESPROVMESSUISOLROO YIJPVENYAYPIRERIDINPUr i fi cati on

Pyt }‘ Ieai 2 Zg ﬁgmm}a&h LEIBRE RS mhwe( £ty a 3ee- @('Erﬁ{uﬂf?%g@@@e’uiforﬁﬂ]ﬂi)engﬁvvect gg .
| Ilp u ﬁ? | |
?erdmeé(g i1 % ﬁ mm? E acan;}ltrl?e 1 %Qt[ % &&o&&ei§§6 gglgésﬂl

salt and recry g M5 niz
( rel ative %%t eﬁ'@*io{))?nd v@dmang%mi G)mof) leld 0. 068 g (57%) The amine was

converted to the hydrochioric acid salt and recrystailized from ethanol/diethyl ether: M.p.
189-191 °C. MS my/z (relative intensity, 70 eV) 339 (M+, 8), 325 (15), 324 (bp), 205 {6),
191 (15). .

320 Example 40:
1-ALLYL-4-[2-FLUCRO-3-(METHYLSULFONYL)PHENYLIPIPERIDINE
Preparation according to Example 1: 4-[2-fluoro-3-(methylsuifonyt)phenyllpiperidine (0.34
g, 1.32 mmol), acetonitrile (4 ml}, potassium carbonate (0,34 g, 2.6 mmoi) and aliyl
bromide (0,12 mi, 1.38 mma!). Yield: 0.2 g {(51%). The amine was converted to the

35  hydrochloric acid salt and recrystallized from ethanol/diethy! ether: M.p. 258-261 °C. MS
m/z (relative intensity, 70 eV} 297 (M+, 87), 296 (82), 270 {bp, 268 (41), 133 (57).

Example 41:
1-ETHYL-4-[2-FLUORO-3-(METHYLSULFONYL)PHENYL]PIPERAZINE

40 Preparation according to Example 1: 1-{2-fluoro-3-{methyisulfony(jphenyl]piperazine
(0.13 g, 0.52 mmol)}, acetonitrile (4 ml), potassium carbonate (0,14 g, 1.1 mmol) and



341 (18), 340 (bp), 222 (18), 207 (77). 30 Exanple 35:
3- (1- ETHYLPI PERI DI N- 4- YL) - 2- FLUORO- N, N- DI METHYLBENZENESUL FONAM DE
Preparati on according to Exanple 3:

3-(1-ethyl trahydropyri di n-4-yl)-2-fl uoro- -
N, N- di et hyl%%%%oﬁsé%éﬁsgl fonam de (0.27 g, 0.86 nmmol), net Hanol Pz?oi/8{'6H7),

plati numoxide (0.05 g). Yield: 0.16 g (59% . The am ne was converted to
fumaric acid salt and 35 recrystallized fggom et hanol / dii sopropyl ether:

gﬂog- (1575; 1%9 od&éﬁhanl Ad £l atsb\é#no'n“mQSd bg (6049, B it ek MhverdBho trd13 (11),
1-[3- (1- ETHYLP ‘iﬂ%ﬁi‘ﬁ Cr\i“sf ‘3’3{ eﬁrt P RNIANE 4 P12 8 o UFS on of
1- et hyl -4-[ 2- fmﬁdr%atm("zﬁ”ﬁ*’ét H?/FV)PSSHGMS%I% {07} §rensA ] (pHper PBIk ne (0. 28
g, 0.95 mml) in nethanol (20 M) was added a sol ution of hydrogen chloride
i n ethanol MO gﬁ%{;&u%? PCT/ EP2005/ 006147 47 (5 m, saturated) and the

m Xt ure was stb {% E'ER%@NcIYE;E] e(tTﬁanoﬁb%éA@ﬁ ‘%\é orat ed apd t he c_rude

product was rec staf‘lze er to give the title
conpund as th%re‘%/ﬂ/ﬁ‘r"Bé‘FfPré'F‘F-’éo Bm@'estatepiregiintte Gdtrtﬂg"r@mftﬂyi‘g’&‘?n‘JMoﬁ.l 9199- 202
C. M5 nlz (rel &b4 meol)i asetenitrii (2 miv Gowsgiund@bchite (0.09Y) ang 3BlogthBy (0.0B3a)( bp) ,
149 (11) 133 (&8)n/z PelEtNaifdditgd 70 eV) 273 (M+, 37), 259 (15), 258 (bp), 238 (18), 195 (19).
1-[3-(1- ETHYLPI PERI DI N- 4- YL) - 2- HYDROXYPHENYL] ETHANONE Pr epar ati on

according to E% % 1-[3-(1-ethyl piperidin-4-yl)-2-flu

or ophenyl ] et ha 2 ng, 0.048 mmol ), dinmethylsulfoxide (1 m),

2-butyn-1 - ol (%[17(2ni}U0®0fﬁ%L)WI?EN"iﬁL]pQJfT&%PQW“E%I’*’(%m%‘ﬂde (11" ng, 0.096

mmol ). M5 nl z fre@kabn veoidnt enBiatiple 17 Q-peod)idiz4#1-6 Nirifiuorbrdgthyl pBeho(DP)L g, 218

52[8)2 Fi47 (23)0 Mmﬁ@l?,)acet?ﬁ@@% %otassmm carbona_}dg(} 01 )and 1 -bromo-2- (
ation

according to é&"w%lhanest% ggg T zlirel_a}iv mte?‘chw suer gr‘n%% gg E%H ne

(0.13 g, 0.52 ﬁ’?ﬁg%"'(z&bé? frile (4 m), potassi um carbonate (014 g, 1.1
mmol ) and 1- iodopropane (0,05 m, 0.55 nmol). Yield: 0.1 g (649 . The
am ne was convieahgt 49 the hydr ochl ori c aci d salt and recrystallized from

et hanol / di et hyj. 1eﬁsB$FEOPYMIrﬂ§RI&ﬂI- 1 z}% feRbl ve intensity, 70 eV)

200, ) Al PR+ EBeeE T rz13 %@aﬁ@%ﬁﬁ%mémiﬁ%?{s‘éﬁ?a NE

Prepar ati on ac‘b?fr‘ﬂi“ﬂ‘é; af:%;orEaE[ |"d), potassium carbonate (0.01 g) and isopropyl bromide {0.01
4-{2-fl uor o- 3-f{.tMsi lﬁ»{zuwa@rmemtﬁy\k:gysm £Orgr [wheanyl2y2 () pesi(tiinds2 (81%66g, 0. 35
mrol ), acetonid@sile (4 m ), potassiumcarbonate (0.063 g, 0.7 25 nmol) and
1-i odoet hane (0.055 g, 0.35 mmmol ). Yield: 0.068 g (57% . The am ne was
25 Example 45;
2-(1-1SOBUTYLPIPERIDIN-4-YL)-6-(TRIFLUOROMETHYL)PHENCL
Preparation according to Example 1: 2-piperidin-4-yi-6-(trifiuoromethyt)phenoc! (0.01 g,
0.04 mmot), acetonitrile (2 ml), potassium carbonate (0.01 g) and isobutyl bromide (0.01
mi). MS m/z (relative intensity, 70 eV) 301 (M+, 4), 255 (13), 258 (bp), 238 (9), 194
30 (1),

Example 46:

2-[1-(2,2,2-TRIFLUOROETHYL)PIPERIDIN-4-YL]-6- (TRIFLUOROMETHYL)PHENOL

Preparation according to Exampie 1: 2-piperidin-4-yl-6-(trifluoromethyl)phenol (0.01 g,
35  0.04 mmol), acetonitrile (2 ml), potassium carbonate {0.01 g) and 1,1, 1-trifluoro-3-

iodopropane (0.01 mi). MS m/z (relative intensity, 70 eV) 341 (M+, 40), 258 (bp), 195

(25), 167 (28), 152 (56). '

Exampie 47:
40 4-[2-FLUORO-3-(TRIFLUOROMETHYL)PHENYL]-1-(2-METHOXYETHYL)PIPERIDINE



converted to the hydrochloric acid salt and recrystallized from
et hanol /diethyl ether: Mp. 189-191 C Ms niz (relative intensity, 70 eV)
339 (M+, 8), 325 (15), 324 (bp), 205 (6), 191 (15). 30 Exanple 40:

1- ALLYL-4-[ 2 - (M ETHYLS ULFONYL) PH EN YL] PI PER ration
e e

according t 1: 4-[2-fluoro-3-(nethylsul fonyl)phe er|d| ne
(0.34 g, 1.32 mol ), acetonitrile (4 m), potassium carbonate (0,34 g, 2.6
mol) and allyl bromde (0,12 m, 1.38 mgwl). Yield: 0.2 g (51% . The

ani ne_was Conv_eref&gﬁmcﬁb@ng%% Eb.;/ndggg%@mu% 2hhosaht 3@&% ekl lized

from et hanol / di i nten5|ty,
eV) 297 (M+ 8 3‘) aﬁef%'t( 5520 BB ePorATY™ C“’I%%“ateé?)ﬁ 9 LN 89 A1

1- ETHYL- 4-[ 2- FE@@R@@@%M@@Bﬁmq PHENYISIPIOPERAZIKE Thagmipe epsar at i on
according to Exawpts td_theh{irﬁehﬂdnu@tid)sa'ﬁha(nﬂraich'yﬂaﬂiuldffr(amydtt)a}hblﬁj”atﬂw]l pinpeMazi ne

(0.13 g, 0.52 mglas, ccanshn}rtibdvesntbdticylzd ev ts 23@@6(&%0@@@%917%9, 1.1
mol ) and WO 2005 @}21087 PCT/ EP2005/ 0(5614 oet hane (0,4 52
0

nol ). Yield: (609 . The am ne was converted to the hydrochloric
acid salt and recrystal i zed fromethanol/diethyl ether: Mp. 214-216 C M
mz (relative Fxreniep8y, 70 eV) 286 (M, 59), 272 (14), 271 (87), 201 (11),
57 (bp). 5 Exampi-eed®i-3- &E@mYLEUMNR)RERk@11|\EﬁVI)ﬂL9€RﬁJI&§R| FLUOROVETHYL)

SHE:\lg]ér IPEI Ieﬁ@zawe%at%ﬁ%&roqi:r@% £Q, [‘é‘ r@ﬁthy{é @y sulf%uyl(,}%]e%]per.dme
é) ]Tﬁ (’ﬂr%%)s aiﬁ’:ﬁ” %i*FlS lﬂé’ofaés tﬁ'lca@‘?"%éﬁ"léo FBHO%?WEW@”?’@ 01 nl).

acetonitrile
MS mz (relati V@@?‘i'ﬂ%‘ﬂ@ P8F mi7 0. 76 YD) 7 el M- 12 BB %) 25Dm(z1 Bylative B@nEibpyQ 238
(18), 195 (19)ev)280(NExaapl267 403), 26 [ (29 ELURQ@ETHYL) Pl PERI DI N- 4- YL]
- 6- ( TRI FLUOROVETHYL) PHENOL Preparation according to Exanple 1:
2-pi peridifx4-yl-6-(trifluoronethyl)phenol (0.01 g, 0.04 nmol),
acetonitrile (2 m), potassiumcarbonate (0.01 g) and 1-brono-2 15
f1 uor oet hane (B¥P'%fY: Ms miz (relative intensity, 70 eV) 291 (M, 29),
259 (15), 258 1-EB{)-4-[RFAUQRRP-(MEGTLIULLNYL)EHEANDIPEERDINE - ( 1- | SOPROPYLPI PE Rl
DI N- 4- YL) - 6- ( TifkdakdtlaiREIb RGNS 1B pRNOL-« 21 -2t Slar A8 QR AseoSlinagy o Exanpl e
L 2-piperiding élsxlte@ah@&:rob»frldmr%‘%{;)M's)s@xg&om@ag& (St T

(

d
(6o00™ o P it o BRI ERh Rl b %}v%ﬁ%m )
(13), 252 (44)('”’*16@ 2{10p). 29% (58, Bt B, F511).

Example 50:
4-{2-FLUORQ-3-[(TRIFLUOROMETHYL)SULFONYL]PHENYL} -1 -PROPYLPIPERIDINE

25 Preparation according to Exampie 1: 4-{2-fluoro-3-{(triflucromethyl)sulfonyilphenyl}-
piperidine (0.01 g), acetonitrife (2 ml), potassium carbonate (0.01 g) and 1-iodopropane
(0.01 g). MS m/z (rel. intensity, 70 eV) 353 (M+, 1), 325 (15), 324 (bp), 191 (37), 133
(14).

30 Example 51;:
1-ALLYL-4-{2-FLUORO-3-[(TRIFLUCROMETHYL)SULFONYLIPHENYL}PIPERIDINE
Preparation according to Exampie 1. 4-{2-flucro-3-{(trifluoromethyl)sulfonyt]phenyi}-
piperidine {0.01 g), acetonitrile {2 mi), potassium carbonate (0.01 g) and allyloromide
(0.01 g). MS m/z (rel. intensity, 70 eV) 351 (M+, 47), 350 (61), 324 (bp), 322 (29), 133

35 (38).

Example 52:
4-{2-FLUORQ-3-[{TRIFLUOROMETHYL)SULFONYL]PHENYL}-1-(2-METHOXYETHYL)-
PIPERIDINE

40 Preparation according to Example 1: 4-{2-fluore-3-[{trifluaromethyl)sulfonyllphenyl}-
piperidine (0.01 g), acetonitrile {2 m[}, potassium carbonate (0.01 g) and 1-bromeo-2-



2- (1-1SOBUTYLPI PERI DI N- 4- YL) - 6- ( TRI FLUOROVETHYL) PHENOL Preparation
according to Exanple 1: 2-piperidin-4-yi-6-(trifluoronethyl) phenol (0.01
g, 0.04 rrm)l) acetonitri I e (2 m), potassium carbonate (0 01 g) and

i sobut yl . MSmz (relative |nten5|ty, 301 ( M+,
4), 259 (13;% 355! 2(1%"8 4 (9), 194 30 (11). Exanple §T’Fé’2‘[0”006147

1-(2,2,2-TR FLUCRCETHYL) Pl PERI DI N- 4- YL] - 6- ( TRI FLUOROVETHYL) PHENCL
Preparati on according to Exanple 1: 2-pipgfidin-4-yl-6-(trifluoromethyl)

phenol (0.01 g, ) n| tr| p nat e
(0.01 g) and ";‘f; e%a? f (e B bt (5 G g R R LA P Ve
intensity, 70 é%}% e)- 40) 258 (bp), 195 (25), 167 (28), 152 (56)
Exanpl e 47: 40

4- [ 2- FLUORO- 3- EX#hfle BGROVETHYL) PHENYL] - 1- ( 2- METHOXYETHYL) Pl PERI DI NE WO
io?g/ ]}ﬁﬁg?ngCﬂ(ERZQQ«%@Q% zFL&Q;oﬁrEﬁws@wmL]aﬁémtﬂsmxézﬂ B k@o‘]l)
acetonitrile (%%D%TH'OLA%C% assiu El"Pm Uy 03d gp@”°r§mithmfgﬁfc)”w;ﬁ?8"yi}"

br omp- 2- et hox §EEHAiREC Pbglk@“‘r‘?‘?”’t”‘z (émﬁnﬁﬂtass*“f‘?’lcﬁf’@’atedom YareertggestiFd ani ne
was convert ed{d-® 4}h¥S mydtreicinteosityc7Cey) dsB@d+, 1ards (8L 3ys () | 192 €26) f r30m

et hanol / di et hyki¢ther: Mp. 5 180-181 C Ms mz (relative intensity, 70 eV)
305 (M+, 2}y 261 (14), 260 (bp), 217 (5), 177 (9). Exanple 48:

4-[ 2- METHYL- 3- I\/ETHYLS.ULFO\IYL) PHENYL] - 1- ETHYLPI PERI DI NE 10 Pr epar ation
according to EXEHM'83F 4-[2-net hyl - 3- (et hyl - sul f onyl ) phenyl ] pi peri di ne
(0.17 g, 0.67 m{éﬂqopébé{(GHIFWQWEUQ@)WMONYQ]%@%} UMEEEYUsERIDENE 0. 23 g,

1.67 mol ) andprefarstedaabh@yac €G58k 2 Budd-3rm@hloromdt@diroRybRengin ( 64%) . VB
nz (relati Ve bﬂér@in@'(@ ¥i )7cht<§1\tl}legﬁ%l)(Massn%g):arbg\gZa 631y a0 thme 129

CBivia it E’mﬁ%""w T T PN FB1 BB AR B d3R2Y 150

according to tple 2. 1-ethyl-4-(2-fluoro-3-(nethylsulfinyl)phenyl]-
1, 2,3, 6-tetrahydropyr|d| ne (150 ng, 0.56 mmol ), formc acid (0.1 m, 2.8
mmol ), 20 pal | sxlimpie 85t car bon (0 1 g), Isopropanol (20 m). MS niz

E rﬁ') at iE;(’: I nt ef‘gi MXTHO?(QE%W. -£69 - (e AR AR RhenA Foledeiihe 84 (13), 57
(TR FL i{:Eiﬁ% ”ﬁl—IEﬁS?E‘}’ e pROPPEM 3 BERM NP ot BIgsE7 8t i on
according to E(>? I)ré’C%LtO”"ZI  2-t). gefeesium qattendte (UG enred!iniptoyddd (P @R gl MShenyl } -
p| peridine (0.0 (g) intercey,00iely 3lieME-22)kg7, (1poLes@bu L) bonate (0.01 g) and
1-i odopropane A
‘ Example 56:
25 2-(1-ETHYLPIPERIDIN-4-YL)-6-(TRIFLUORCMETHOXY)PHENGL
Preparation according to Example 1: 2-piperidin-4-yl-6-(trifluoromethoxy)phenol (£.01 g3,
acetonitrile (2 ml), potassium carhonate (0.01 g) and 2-iodoethane (0.01 g). MS m/z

(relative intensity, 70 eV) 289 (M+, 45), 288 (20), 275 (15), 274 (bp), 84 (26).

30 Example §7:
2-[1-(2-HYDROXYETHYL)PIPERIDIN-4-YL]-6-(TRIFLUOROMETHOXY }PHENOL
Preparation according to Example 1: 2-piperidin-4-yl-6-{trifluoromethoxy)phenol {0.01 g),
acetonitrile (2 mi), potassium carbonate (0.01 g) and 2-iodoethanol (0.01 g). MS m/z
(relative intensity, 70 eV) 305 (M+, 1), 275 (15), 274 (bp), 117 (5), 70 (20).

35
‘Example 58;
1-{2-FLUORO-3-(1-PROPYLPIPERIDIN-4-YL)PHENYL]ETHANONE
Preparation according to Example 1: 1-(2-fluoro-3-piperidin-4-yiphenyllethanone (0.01 g},
acetonitrile (2 ml), potassium carbonate (C.01 g) and 2-iedopropane (0.01 g). MS m/z

40  (rel. intensity, 70 eV) 263 (M+, 4), 235 (15), 234 (bp), 163 (3), 133 (4).



(0.01 g). Moz (rel. intensity, 70 eV) 353 (M+, 1), 325 (15), 324 (bp),
191 (37), 133 (14). 30 Exanple 51:
1- ALLYL-4-{2- FLUCRO 3 [ (TRI FLUOROMETHYL) SULFONYL] PHENYL} PI PERI DI NE

Prepar at i on to Example 1: )

4-{2-fl uoro- ?{’} % uor onet hyl ) sul f onyl ] phenyi }- pi per ip&irwgznf’ﬁq%i”g) ,
acetonitrile (2 m ), potassium carbonate (0.01 g) and allyibromde (0.01
9. Mbmz (rel. intensity, 70 eV) 351 (Mm 47), 350 (61), 324 (bp), 322
(29), 133 35 o E52mpl e 52
4- {2- FLUORO 3- E = %}?ULFO\IY PHENYLQ- 1- ((2 METHOXYETHYL) -

Pl PERI DI NE 40 Priegal@tq- 8&1&%9 g HY QP ERH R -& Y4IPHENYLIETHANONE

4-{2-f | uor o- 3- Pep¥FprYdnperoctiet th Fkdsid §:anigtuptaengibdridinpi-petendietrendnd (041 g)) ,
acetonitril e (2cemnitrile pDnGSEtastuG akberaad ©.00 Q) &hli 29 d@trdndl ¢ 0FTOML W Qrel.

2005/ 1210875P , . a IVB mz (rel.
intensity, %O%ﬁeﬁg@%ﬁﬂ%gﬁ 13(2)253 %32@43 ‘2 ?’%’é&p 19918? (37) 1:2*}3 (14).

Ex le 53: 5

2- ?Zp {S FLUO?OEB“T‘("T RPFLUOROVETHYL) SULFONYL] PHENYL} Pl PERI DI N- | - YL) ETHANOL

Prepar ati on acd¢ds-i-Ad.YLRIPERICERPHE)-2:FLUOROPHENYL]ETHANONE

4- {tz fI;Joro 3( [:;(eparrsgtfohu&rom@ttam)@mlfqrttyJﬂLala%naﬁLe}«amw 'éh,ﬁ}}'eﬁgnc(':ﬁ @dl (0 o1
acetonitri on 0 n

ST R L (D b & il el
(36), 133 (12)nteni@ Beats L (M4.89), 260 (82), 234 (bp}, 218 (25), 8

4-{2- FLUORO 3-[ (TR FLUCRO\/ETHYL) SULFONYL) PHENYL} - 1- I\/ETHYLPI PERI DI NE
Prepar ati on acesinthi®gii o Exanpl e 18:

4-{2-f1 uoro-3- E({QIFLJdR‘éO:E pln@th%mna&L Nﬁgﬁw#&] Hd% %?'@Udm% (0.01-9),

t t 15 (0.01
ace ﬁ/gl n; IZ£§I’ e%repargt lng t#%l g@{ Ongg?l ro- 3633;)&9 |g-f4y ;:dwﬁw)ethmgéole%,t)g 5_91

( 32) 133 ( 24‘)C€t°E$(é?‘r@ rél),ggtasslun'( QEJ'WEEF‘IEI@(VETWE)I tu[orpcz.Zmethoxyethane (0.01 g).
ETHYL- 3- ( VETHYUSWIHGNYhiendRiHENY) 2A PERL), DENE 6RG3P(eparsatiyom3gecor di ng to
Exanmple 1: 4-[2- rret hyI 3- (et hyl sul fonyl ) phenyl) pi peridine (0.01 g),
acetonitrile (g pot assi um car bonate (0.01) and allyl brom de (0.01 g).

g/g (TO)Z (r%( anPat(eigAZLHﬂ%gPERIDIN YL) L2- FLU(OROi’HEf\?YL] 22 % TQJ\IFLBJGROZE'?SA 0 )’ 129 (8),

2- (1- ETHYLPI PERIA02 20gpyling tq BFRINPE WORGVETHOXY} PHEME- 3Ripefdm-at i on accor di ng
to Exanple 1: @shpiyeriacina{@doyly, Beefdnitiié uanomeishox yypharnab.ot @) &% g),
allylbromide (C.Ol g). MS m/z (rel. intensity, 70 eV) 315 (M+, 60), 314 (82), 288 (bp),
286 (31}, 96 (36). )
25
Example 63:
2,2,2-TRIFLUORG-1-{2-FLUORD-3-[1-(2-METHOXYETHYL)PIPERIDIN-4-
YL]PHENYL}YETHANONE
Preparation according to Example 1: 2,2,2-trifluoro-1-(2-fluoro-3-piperidin-4-
30 vlphenyl)ethanone {0.01 g), acetonitrile {2 mi), pctassium carbonate (0.01 g) and 1-
bromo-2-methoxyethane (0.01 g). MS m/z {rel, intensity, 70 eV) 333 (M+, 1), 289 (15},
288 (bp), 264 (4), 148 (6).

Example 64
35 1-[3-(L-ETHYLPIPERIDIN-4-YL)-2-FLUOROPHENYL]-2,2,2-TRIFLUOROETHANCNE
Preparation according to Example 1: 2,2,2-trifluoro-1-{2-fluoro-3-piperidin-4-
yiphenyl)ethanone (0.70 g, 2.54 mmol), acetonitrile (30 mi), potassium carbonate (0.35
9) and 2-iodoethane (0.40 g. 2.54 mmol). Yield: 0.21 g (27%). The amine was converted
to the fumaric acid salt and recrystallized from ethanol/diethy! ether: M.p. 109-110 °C. MS
40 m/z (rel. intensity, 70 eV) 303 (M+, 13}, 302 (10), 289 (16), 288 (bp), 234 (7).



acetonitrile (2 m), potassiumcarbonate (0.01 g) and 2-iodoethane (0.01
g. MSnmz (relative intensity, 70 eV) 289 (M, 45), 288 (20), 275 (15),
274 (bp), 84 (26). 30 Exanple 57: 2-[1-(2 -HYDROXYETHYL) PI PERI DI N 4

-YLI-6- (TR THOXY) PHENCOL Preparation according_to Exa 1
2- pi peridi n"%%“mfl f | uor onet hoxy) phenol (0.01 g), é@%ﬁ?“ﬁ é7(2 m),

pot assi um carbonate (0.01 g) and 2-iodoethanol (0.01 g). MSsmz (relative
intensity, 70 eV) 305 (M, 1), 275 (15), 244 (bp), 117 (5), 70 (20). 35
Exanpl e 58: 1-E|;(gm§,glgg?03 (1- PROPYLPI PERI DI N- 4- YL) PHENYL] ETHAN ONE
Preparation ac

1- (2-f | uor o- 3- E%ngj?ﬂ%uﬁgﬁ‘lyﬁa ﬁ%‘?ﬁﬁ S &t RAFSHEPTRAP I -G PHENSERGHPYE i 1e (2 M),
pot assi um car b 6ifAETtIE e Iding) to frainede 1 :cibptrdlvemel-ROLOL-Jy)iperiB-41 z 40 (rel .
intensity, 70 eWherzB3nhdnbte (04)1,9),23&oditke)(2 md3dothRyn, catBdaté Bo1 H38d (4). WO

2005/ 1210875 PCTLER2MAS A4 m
1-{2- FLUCRO 3- [ 4 5;?&;3 {Z)RO;G(Q\]}ET?—N%)](PIIPER{@C}/I\I-4 RSERRL PR GRE P 248
t

Preparation ac ng to Exanpl e 1:
1- (2-fl uoro-3-piperidin-4-yl phenyl )et hanone (0.01 g), acetonitrile (2 m),
pot assi um car b&reme 6. 01 g) and 2-i odoethanol (0.01 g). Ms niz (rel. 5

intensity, 70 e¥)-26HUOM-1-L)rUAE53(16)- ME@%&Y&T@PQ)PIP&F&@H\( 2), 109 (9).
Exampl & 6010 1- fuasdicAtb Yl PER DI N-4-YL) - 2- FLUGROPH ENVL] ETHANCN E

Preparation acgor

(52t Puor o- 3. BERBH PR fgmtgﬁ@mme)ﬂee%aﬁ%mee @ fuegy-3-PrEgdiadet oni trile (2
m ), potassi unteErisiEre (¢-0! 0l aggjondrid (ainl)yidirseinm deb¢rdredD.0g)) arkB -rbmo r el .
intensity, 70 2Viet@fktaM-(0.8Y), M260: (S2tensd3 4 o(dPY3s @B 1), 289 (158290 32) .

Exanpl e 61: bp), 207 (4), 149 )
1-{2-FL 3- il (2- THOX ETHYL) Pl PERI DI N- 4-YL] PHENYL} ETHANONE 15

Prepar ati on accordl ng to Exanple 1:
1- (2-f | uor o- 3- f {*n- 4- yl phenyl ) et hanone (0.01 g), acetonitrile (2 m),
pot assi um car bbhhtleET@GLP@iERg)INaﬂd)—z FoveRtpHEN R L RoxTredtbaresTHANGL g). MS niz

I(E;el | i nt6(§nSI2th€Pa7£10656cor37@ td Mampid)1: 22356 ddod-1 - (gﬁélor& bgn)per:c;fﬁa (3), 133 (4).
a € enyl)ethana ace oru He SSiumL ¢ e
1- (3 (1- A%YL%ph 5 Oﬁ'(oo =Rl e I/ 5y casbopae P OgHEetia

h
Prepar at i 61} accorda"e 0 ,{zére Jntensity, 70 eV) 305 (M+, 17), 304 {13}, 291 (15), 290

2,2,2-trifluor@ek 1‘(92 f-1 uor o- 3- pi peri di n-4- yl phenyl ) etha none (0.01 g),
acetonltrl le (2 mM), potassiumcarbonate (0.01 g) and allylbromde (0.01
M5 Mz (reaxampdi@nsity, 70 eV) 315 (M+, 60), 314 (82), 288 (bp) 286
(31), 96 (36) .2 29 RfaSBN R B3t LUORD-3-(1-PROPYLPIPERIDIN-4-YL)PHENYLIETHANOL
25 Preparation according to Example 1: 2,2,2-trifluoro-1-(2-fluoro-3-piperidin-4-

ylphenyl)ethanol (0.01 g}, acetonitrile {2 ml), patassium carbonate (0.01 g) and

iodopropane (0.01 g). MS m/z (rel. intensity, 70 eV) 319 (M+, 4), 291 (14), 290 (bp), 220

(3), 149 (3).

30 Example 69:
3~(1-ETHYLPIPERIDIN~4-YL)PHTHALONITRILE
Preparation according to Example 31: 1-ethyl-4-[2-fluoro-3-(methylsulfonylpheny!]-
piperidine (1.06 g, 3.72 mmol), N,N~diﬁwethylformamide {3C ml}, sodium cyanide (0.7 g,
14.0 mmol) and 18-crown-6-ether (5 mg). Yietd: 0.35 g. MS m/z {relative intensity, 70
35 eV) 239 (M+, 3), 225 (17), 224 (bp), 154 (6), 71 (5).

Example 70:

1-ALLYL-4-[2-FLUORO-3-(TRIFLUOROMETHY L}PHENYLIPIPERIDINE

Preparation according to Example 1: 4-[2-fluoro-3-{trifluoromethy}phenyl]piperidine
40 {0.45 g, 1.82 mmol}, acetonitrile (20 ml), patassium carbonate (0.6 g, 1.1 mmol) and allyt

bromide (0.1_6 ml, 2.0 mmol). Yield: 0.42 g (80%). The amine was converted to the



2,2, 2-TRIFLUORO 1-{ 2-FLUORO 3-[ 1-(2- METHOXYETHYL) PI PERI DI N-4-

YL] PHENYL} ETHANONE Preparation according to Exanple 1:
2,2,2-trifluoro-I-(2-Fluoro-3-plperdln-4 30 yl phenyl)ethanone (0.01 g),
acetonitril pot assi um carbonate (0.01 g) and 1- ,

br ono- 2- net ﬁ%‘)s(%g%%{%g (0.01 g). MSniz (rel. intensity, 70 &4"9%347
289 (15), 288 (bp), 264 (4), 148 (6). Exanple 64: 35

1-[3-(1- ETHYLPI PERI DI N- 4- YL) - 2- FLUCROPHENY) - 2, 2, 2- TRI FLUOROETHANONE
Preparation aC@I%r@dh@gc EQd Bxadm|r&ryktallized from ethanol/diethyl ether: M.p. 224 226 °C. MS

2,2,2-trifluor A t g 0 g, 2.54
mmol ), acet oni '?f}/% Q@t 6“?{{% %Bgt”g%rs?l(ﬁm ci %8%49@(95%66%‘% 55%3%553 gfyl odoet hane
(0.40 g. 2.54 rrm)l) Y| eld: 0.21 g (2799 . The am ne was converted to the
fumaric acid salt and recrystallized from ethanol/diethyl ether: Mp.
109-110 O0C. MSEXgMMeZifrel. intensity, 70 eV) 303 (M+, 13), 302 (10), 289
(16), 288 (bp)4[23QUC(RZ))-3 (VB BOQRMET OB ENPGT/. ERAOORIRRANA 7 52 Exanpl e 65:
2,2,2-TR FL )((f oFL‘@rg}((aﬂﬂpﬁgaﬂTyi)pﬁeEr@]ql prNB;%/i 1Y|2)3F€:J_’:ENaY|?ljrop\}_r|émg\lE

Pr epar ati on accor

2,2,2-trifluoré& &9(’27 4r’i“'ﬂ?8‘? &a@HWﬁr?@Pﬁ§°44 NG IEH9Incat FrahEme™ e g)
acetonitrile ( retiaho! (300iayad hydrogenaked rab@®pg Gor 01 hghdeahdirdges. Tihedapicopane (0. 01
g). M5B Mz (remixtirdtwenSieted, thiéhneMad 3dkiifeMhd thd)fit-alBRas(cdntrat@Banbp) , 248
(4), 109 (@@ @%EE@ @tcﬁtﬁynegs to%we% 7T %JQ ,%Q'K%ll{.l gcal:(l'n%@couunﬂw (2-M

ETHOXYETHYL) PI A A= L % % tron_accordi %
Exanpl e 1: 2, 2°'§°‘P?i’%rf‘%|‘8°‘1° a(‘%’e YasHoe3: Blgﬁéer‘ihafﬁe mp%“ﬂﬂ%ﬁiﬁ éf"hé[ﬁ |
(0.01 g), acet dANEFPT @At the putressisiiurmidcsalt bohserstlred frog)ethanel/ dEtiyt omo-
2- met hoxyet hanethérO ML 288-260M8. Mt m/{ (rektiveiiméngi70y) %0 (BY) 4)33&. (b4rzedl), 291
(15), 290 (bpjupy,297(dy4h (15349 (7). 15 Exanple 67:

1-[ 3- (1- ETHYLPI PERI DI N- 4- YL) - 2- FLUOROPHENYL] - 2, 2, 2- TRI FLUORCEf HANO L

M+, 1),

Preparati ons aceQpogs R &ed
2,2,2-trifluor o\'?’I - ( 2-fl 6ro 3- pl%f)e;nl tc'fleriﬂbove Eﬁamﬁlgsn 'SI escn %dnigl th? Bfeairaté%n,s
acetonl trile (Ee , potassium carbonate (O. 01 g) and 20 i odoet hane (0.01

g). Msniz (rel. i ntensi ty, 70 eV) 305 (M, 17), 304 (13), 291 (15), 290
(bp), 149 (5).Piepampbe168. 2, 2, 2- TR FLU ORO 1-
[ 2- FLUORO 3- (14 EBQ%#&BJf@ﬁﬂr@ld‘&oﬁﬁ@ﬁ_)ﬂﬁtﬁmﬁp@'ﬁ%ﬁmn@5 dgereparation
accordi ng id) E‘f%%llu%or;l‘of BZBrgr'ng ZtHrUEJoLéﬁggtpﬂu]Orlgez(Jd %7 mmol)gh Qr%rtlatgalhgdrélfuran
(100 ml), under nitrogen, was added dropwise at -78 °C, n-butyllithium (2.5 M in hexane,
16.2 mi, 40.5 mmol}. The mixture was stirred for 1 h after which a solution of newly
distilled 4-propyl-1-piperidone (5.2 g, 37 mmol} in dry tetrahydrofurar (50 ml) was added
dropwis'e. The resulting mixture was stirred at -78 °C for 30 min and then brought to
25 ambient temperature, Water (100 ml) was added and the mixture was extracted with
ethylacetate (3x100 ml). The combined organic phases was dried (MgSQ,), filtered and
evaporated te dryness. The oily residue was purified by flash column chromatography
(ethyiacetate/methanol, 1:1) to give the title compound (8.0 g). MS m/z (rel. intensity, 70
eV) 305 (M+, 5), 276 (bp}, 258 (35),- 191 (21}, 185 (17).
30
Preparation 2:
" 4-[2-FLUORO-3-(TRIFLUOROMETHYL)PHENYL]-1-PROPYL-1,2,3,6-TETRAHYDROPYRIDINE
A solution of 4-[2-fluoro-3-(triflucromethyliphenyl]- i-propylpiperidin-4-ot (8.0 g, 26
mmol) in trifluorcacetic acid (80 mi) was heated at reflux for 20 h. The mixture was
35  poured on to ice and was basified with 10 M sodium hydroxide. The mixture was extracted
with ethyfacetate (3x100 mi) and the combined grganic phases was dried (MgSQ,), filtered
and evaporated to dryness. The residue was purified by flash column chromatography
{ethylacetate/methanol, 1:1} to give the title compound (5.6 g). MS m/z (rel. mtens:ty 70
eV) 287 (M+, 22), 259 (16), 258 (bp), 177 (10}, 147 (10).



yl phenyl ) et hanol (0.01 g), acetonitrile (2 m), potassium carbonate (0.01
g) and iodopropane (0.01 g). Ms mz (rel. intensity, 70 eV) 319 (M, 4),
291 (14), 290 (bp), 220 (3), 149 (3). 30 Exanple 69;

3-(1- ETHYLP YL) PHTHALONI TRI LE Preparation acc
31: 1-ethyl R&PZ{ iﬁg usé}ro 3- (et hyl sul fonyl ) phenyl ] - pi pe;)plr %gﬂogﬁeﬁggga g, 3 72

nmmol ), N, N-di nmethylformam de (30 nml), sodiumcyanide (0.7 g, 14 0 mmol)
and 18-crown-6-ether (5 ng). Yield: 0.35 g¢ MS niz (relative intensity, 70
35 eV) 239 (M+, 3), 225 (17), 224 (bp), 154 (6), 71 (5). Exanple 70:

1- ALLYL-4-[ 2-F tﬁ, (3R FLUOROMETHYL) PHENYL] PI PERI DI NE  Preparati on

according to or o- 3- trlfluoronethyl)phenyl]plper|d|ne 40

(0.45 g, 1.82 M) %E%&O(g\hatmqnéw_(té@) NeENE ot assi um carbonate (0.6 g, 1.1
mol ) and al | y)l° aselefifin@é L £ GibI@nqri-chigroenpame (3.4 9Yi2ed timolQ indRy djethB@¥er (6The
am ne was cbnveni}, ecbet aitrbdve, MO726060 Wad 24438 Grdpité EB2OOBILBOGEAT in 2dne, 5.0

hydrochloric aGrhdlz%ﬂMqoléiﬁﬂe Fn%ré@&@s!t'n‘e&%‘?‘ 1fhr @Wrﬁ%étéﬁﬂ.&#ﬁé& L ghper: MP.

224-226 C. M5 t t D07 90 560
(bp), 258 (53), g%énrr%oé)gjaas‘ alck]y:e)% dlron r,,?se %lli\e ¥q‘§ultmg mixture was sgrred at gg 5C 90 g1 )

4-[ 2- FLUORO 3- “F'L‘PJMEWQJ’P‘I%ERF{EH%MWP?‘Pﬁf\’laE)FﬁNEnAthﬂn%rtulee of

4-[ 2-fl uoro- 3- (NEiT ¢fdacred wieethydcpipteedyd0p i) pro@ybingd @gdhidehases ahydopyr i di ne
(5.0 g, 1718 nymdsh,), pedrdodhic @0apenteaas B9Rest. Grnéra)du@mﬂs ,Jawﬂerdq)q%mdo&nﬁm d (0.5
m, conc) in Brh?tg'&l:pr&%Qooga)ne)vé@‘mgwp%ﬁg 19990%3}0?1 &EB%P /é (re{ mjfeeri under

hydr ogen. The reac e and
the filtrate wa®OMLEnt &t &d® i bibzé@gﬁbrzﬁé%?)'t‘ﬁ éﬁ?))ness to give 4.7 g of

crude product. Purification by flash colum chronat ography
(1 sooct ane/ et hptepaettiah@; 1:1) gave the title conmpound (2.57g, 51%. The

ami ne was ﬂsnnverah@.doizcuw@ohy(ﬂe-prﬁhéa&bm gkeh@l t and recrystallized from
et hanol / di et hy i ntensit 70 eV)
289 (M, 4), Jé"f g?;e °f2‘6?5gm? Bp '°r°ig9“"(t% thig e?Té 8‘ %§ éxgrﬁ?fﬂ%)s?”g sggim

i nt er nedi at es BRE8 %%éséﬁ?ﬂ)‘é B B ashioridelaeiniyder vaisr (ihe 2ptoeparat i ons
bel ow. Pr epar atddghruthenium trichloride (1 mg, 0.05 mol%). The rasulting mixture was stirred at

4-[ 2- FLUORO- 3- 4nTtRde kdRQMed HY L) RIARNYE Inidir RBRYLE uPnEBlrtBhé‘ie‘&Icﬂ- 502thdR a
tsg![ :‘J;Ih)(;gr %;Ou?aﬁdgmd%ﬁé JnHWrQQ%QL&édf\L {'hoé’tﬁyqa%etggddxlgm 51%7Tm m%cpor m
n-butyl l'ithi un‘iJrP1 %Sg' anJ. i (HEQO&ﬁe( [tere‘iéncgevﬁ‘l’orata‘bt‘)Bd”’f?ﬁﬁlt gwg-mg i StreE has
stirred for 1 % 4&‘1‘%’&? Mg Hntnts! T EVHR7 M 1 661, P68 @1+sl4ﬁ3)b P@EN(5S), 190 (77),

4-propy|-1-p| p&r{beone (5.2 g, 37 mmol ) in dry tetrahydrofuran (50 m) was
added dropwi se. The resulting m xture was stirred at -78 C for 30 min and

then br Ou@'?)t tl'-’?‘eparatu:m 5:

4-{2~-CHLORO-3~ ~(METHYLSULFONYL)PHENYL]-PYRIDINE
To & mixtura of 1-bromo—z—chloro—3—(metl_'nyisuifonyl)beﬂzene {1.3 g, 4.8 mmo}), L-
pyridyl-4-boronic acid (0.78 g, 6.3 mmaol) and sodium carbonate (0.98 g, 12 mmol) in
toluene/ethanol (1:1, 60 ml) under nitrogen, was added palladiurn tetrakis (0.7 g, 0.48

30 mmaf). The mixture was heated at reflux for 48 h, cooled to ambient temperature after
which water (50 ml) and ethylacetate (100 ml) was added. The organic iayer was
separated and the aqueous phase was extracted with ethylacetate (2x50 mi). The
combined organic phases was evaporated to dryness and dissolved in aqueous
hydrochloric acid (10%, 50 mi). The solution was washed with diethyl ether (2x40 mi},

35 basified with 2 M sodiumn hydroxide and extracted with ethylacetate (2x50 mi). The
cembined organic phases was dried (Mg@S0Q,) and evaporated to dryness to give the title
compound (1.0 g). MS m/z (rel. intensity, 70 ev) 269 (M+, 39), 267 (M+, bp), 188 (67),
153 (47), 126 (82).

40  Preparation 6: ‘ o _
4-{2-CHLORO-3-(METHYLSULFONYL)PHENYL]-1-PROPYL-1,2,3,6-TETRAHYDROPYRIDINE



25 anbi ent tenperature. Water (100 m) was added and the m xture was
extracted with ethylacetate (3x100 m ). The conbi ned organi c phases was
dried (MgS™4), filtered and evaporated to dryness. The oily residue was

purified by um chr omat ogr aphy (et hyl acet at e/ n ) to
gi ve the tlt‘YAe?U?oIﬁngnd (8.0g). MSmz (rel. intensity, C%r(k)l% %(\/)Ooé

5), 276 (bp), 258 (35) 191 (21), 185 (17). 30 Preparation 2:
- (2- FLUORO 3- ( TRI FLUOROVETHYL) PH ENYL] -45PROPYL-1, 2,3,6

- TETRAHYDROPYRI1iQI 1Rkt - [Z-Qh@mytﬁé@@iﬁffonyi)pheny]] pyrzdlne (1.0 g,. 3.8 mmol) was added
4-[2-f 1 uoro-3- (£ L LLYQN eﬁgtanylh% ﬁumé hidi L oYL R Bl A 0 L8 D 9. 26

mmol) in trifluoroaceti The
m xture was 35 ‘%WP%ﬂ’edﬁs PGPreed agr Wagceﬁawifqr"ed‘dﬁftaHO‘ 1% ™D ganrddnd- The

hydr oxi de. The niktteurae cones! tex20Eemneé dodium bdvoraidhgd (adat 38 empBwaO&ded in and t he
conbi ned or Ganipertipfasesrenisigthitterd walerdd ror 1f i, labieveiln aand £26a80RBLEMd O

d Th . . » w .
(re mifzcet a;ee/r %d;% AR adMAbdd rfad Y, Ehﬁé@ 8191»&'!5& &Qﬁ@%@%ﬁ@;ﬁ%@n
ora s 147

I
(rel. intensi t% % Com%e]afég}fm I%ra%esz‘?ﬁs d”ﬁ%@@(sf&?} mt"g%t?‘”(jﬁ
(10). WD 2005/ TPa B8P PEITEG OB [T 24T ciBgmatpprapiuristhylensta8y/methanol, 1:1) to
| - BROMO 2- CHL OR®@e Bre(tVE Eddvilolind ©)5 J3EME EolXE( rdl o:naanswl W avpB1D{M+, 18), 286 (39),

1, 3-di brompe2- cbt prrpbenzenes6824 9, 12.6 mmol) in dry diethyl ether (60 5
m ), under nitrogen, at -78 C, was added dropwi se n-butyllithium (2.5 Min

hexane, 5.0 mnm_, 12.6 nmol). The m xture was stirred for 1 h after which
di met hyl di sul f PP 74 ,° 13.9 nmol) was added dropwi se. The resul ting
M xture was st ilrBREYOLMETHOXC 3 HTRIFBDRAMETHYRNBENASSR brought to anbi ent

tenperature. Wb 8Eol{tbA0F hdomeersriua bl o@Rehr il @18 XE Uihot) WBSetBXdol @Ghied Wi th
ethyl acetaje (3xlQRea 2o;ut.1;n@f ssamlnm% <BE 9L s rBh@/a%, 0955 %'drﬁgo;}orpé My504) ,

filtered and eva ¢ g %/ o pur

colum chr onaf“o’g'frab"ﬁi/ 8 8% §ire ‘3“’5{"’8 ragiey g0 £ for & E’dhﬁ'b"‘dﬁﬁ':t ("1’“2‘?“@) S
mz (rel. intel8jRagredingwarg angpgirqoiad withgyhyiapgigte (JF0 nbhpYhe @BEINEFdrpaniQ 05
(29), 142 (27) phaPesoparatd ONSA.), filtbred and evaporated to dryness Lo give the title compound

1- BROMO- 2- CHL ORQBy)( ERI YU INY Lo 3 bEeEdNﬁ £9), 35414,
1- br ono- 2-ghl 0592??))( met gﬁim ol)gt\)JanenE (1.2 ) S% %)ezg(zg)'sztl)hﬁj%

periodate (3.3 g .6 mmol) in carbon tetrachl ori de/acetonl trile/water
(1:1:2, 30 m) was added rutheniumtrichloride (1 ng, 0.05 nmol % . The
resulti ng mi xt Bregatpliendtirred at anbient tenperature for 20 min after
whi ch aqueous $0UMETROEBNORELEOROCVEYVEYLFGERTL)-Prae@0 added and the .m xture

was gxt r gc; ed mbidath F&b@%@k@&ﬁpﬁ?&molmo}m 2 %thswktﬂﬁdr&ﬁe@mlo&ze&has es
was rre an vapo ESS
conmpound 1 4 %9 k/é ? OI)’FO'UGIHG @ ”"?‘2 Y 3963 &781)9{734”5*?'0 %‘f\/ﬁk’g‘: 8(%’)(5@%853 '
48) 208 ( 65) an%ged q(rv?arbonabpg(](7bﬁ) pal!ad:um tetrakis {0.51 g). Yield: 0.42 g. MS m/z (rel.

intensity, 70 eV) 253 (M+, bp), 238 (29), 233 (18), 183 (31), 133 (19).

Preparation 9:
30 4-[2-METHOXY-3-(TRIFLUOROMETHYL)PHENYL]-PIPERIDINE
To a solution of 4-[2-methoxy-3-(trifiucro-methylphenyl}pyridine (0.42 g, 1.66 mmol) in
methanol (10 ml}, was added platinum oxide (0.10 g) and hydrochloric acid (0.1 ml, conc)
and the reaction mixture was hydrogenated at 50 psi for 1 h under hydragen. Filtration
through a pad of celite and evaparation of the filtrate gave 0.48 g of crude product as the
35 hydrachloric acid salt. The salt was dissolved in aqueous sodium carbonate (10%, 50 ml)
and extracted with ethylacetate (3x50 ml). The combined organic phases was dried
{MgS0,), filtered and evaporated to dryness to give the titie compound(0.38 g). MS m/z
(relative intensity, 70 eV) 260 (M+, 2), 258 (M+, 7), 229 (14}, 228 (bp) 59 (15).

40 Preparation 10: .
1-BROMO-2-METHYL~3-(METHYLTHIQ)BENZENE



25 Preparation 5: 4-[2-CHLORO 3- ( METHYLSULFONYL) PHENYL] - PYRIDINE To a

m xture of 1-brono-2-chloro-3-(nethyl sul fonyl)benzene (1.3 g, 4.8 mol ), 1-
pyridyl -4-boronic acid (0.78 g, 6.3 mmol) and sodi um carbonate (0.98 g, 12
mol) in ne/ anol (1:1, 60 m) under nitrogen, | I adi um
tetrakis (0%% 52853 8 30 mml ). The m xture was heat ed\@%@?g@ "90( or 48 h,
cooled to anbient tenperature after which water (50 m) and et hyI acetate
(100 n) was added. The organic |ayer wassgseparated and the aqueous phase

was extracted ‘%E@ol@&oﬂ%? @El%%taeﬂlfoa?@%emyﬂaenzma &a. ngo'i@ls Rehnok BRI ¢ phases was

evaporated to n u ar J 0% 50
nm). The sol uti ongj\xg%m\ﬂ/a gicfsmgwﬁs % ?ﬁ’%% erf’%ﬁane gpgagleo@tyis o Eggﬂﬁl? %%edo with
2 M sodi um hydtxTigereg S'é’k*’cdrfarc’tSéH‘”\ﬁi %Eﬁ’ &t Ml &Q?é’fgata‘é‘e(’%@ﬁ@”%cj“ "Bffe

conbi ned or gani{t% Faseswvasaddadrane the(iWgSO4 e anpirateda Ploy A eds pasergness to give

the title gonpaRdwkh QthPhcetdS(AEEZm() 2R the ichrh@RSickdhnic Eﬁbses\lﬁ:as?cﬁ@d (Mt 39),

267 (M+, bp), epat.at i
4-[ 2- CHLORO- 3- %ﬁ%ﬁ]ﬂ%&#% é@m & b B8 O TG RRL %%e Vi ””ij DI NE
WO 2005/ 121087 "pEEF! EPSDDEY ToB1U “"rié%?"’““e’“t’“"mp"”“ Joe:

4- (2- chl or o- 3- (Mietiteyittensity.gRyN) E)We(ﬁ'yl: PE)p3AGi (Hi-n@2)( 202329, 299, @Smidd Prinds! added
1- iodopropane¥d. mM) and the resulting m xture was heated at 100 C for 2
h. Excess {j iodopropane was evaporated under reduced pressure and et hanol
(60 M) was a P 'H] m xture was cooled to -20 C and sodi um bor ohydri de
(1.3 g, 38 nmof5°PRES°83d29 in 5 portions. The resulting mxture was stirred
for 1 h, after 'iPUR 2RIEGuS (YBUEY LHLE BORENENE (10% 50 nml) was added. The
aqueous phase wasarghichrentdd teteharatidnd: adedrat-2 mEB8xt HOnethy)thioghrdzenhi & - Fonbi ned
organi ¢ phases gyasosh e @ehcMIS@A)), abdrdditbre e mdNdaev@panateedint seridéyngess. The

I°D) o “’S‘?@E”?%fﬂfﬁ‘*'t‘f%“’%gg<1"§5>§8‘3%§C5“39”7ﬁ’%5""% abEdiot ek sl e

313 (M+, 18), 2865M389): 19916°288 (17 D84 (bp) 128 (12). Preparation 7
1- BROMD- 2- METHOXY- 3- ( TRI FLUOROMETHYL) - BENZENE To a sol ution of
3- brono- 2- f | uorcdperazietnef | uoride (1.0 g, 4.1 mmol ) in nethanol (5 m) 15

was added a sohlﬁMgm@fg-ﬁ@mqumhﬂqm@mﬂﬂﬂmﬁ@anoI (30% 0.73 m, 4.1
ol ) The m gt ;rj_'ara on according tggre Qr t(i:'\ornd‘,{nlcn é)n\%aY%thgpﬁ g‘gétgpsu'?fé)ny;ﬁ&zgﬁef or 10

m n. The reactlo

ethyl acetate (8x59 4rﬁ Tmoﬁrﬁ&luw ‘? Rd=tBgEP @) bRy REEE Pre 73|\ﬂj§6‘4
filtered and evwporatbedate (0. Ur gneatleditr tejiatie (G 4hea)t Yield: & LohpiSurd (re(- 0. 89 g) \%S3
mz (rel. intenrsnty, 776neY) 1256sf, ks (A7)168 264, (Whthp) 8p,(5839 (26), 211 (24),
20 132 (bp). Preparation 8:
25 Preparation 13:
4-{2-METHYL-3-(METHYLSULFONYL)PHENYLI-PIPERIDINE
Preparation according to preparation 9: 4-{2-methyl-3-(methylsulfonyi)phenyl]pyridine
(0.4 g, 1.6 mmol), methanol (10 ml}, ptatinum oxide (0.10 g}, hydrochioric acid (0.1 mi,
conc). Yield: 0.41 g. MS m/z (rel. intensity, 70 eV) 247 (M+, 96), 246 (51), 168 (53), 167
30 (bp), 139 (51).

Preparation 14:

4-[3-FLUORC-2-(TRIFLUOROMETHYL)PHENYL]-1-PROPYLPIPERIDIN-4-0OL

Preparation according to preparation 1: 1-bromo-3-fluora-2-{trifluoromethytjbenzene (2.5
35 g, 10.3 mmoel), dry diethyl ether (100 ml), n-butyllithium (2.5 M in hexane, 4.0 mi, 10.3

mmot) ,4-propyl-1-piperidone (1.45 g, 10.3 mmoel). Yield: 2.98 g. M5 m/z (rel. intensity,

70 eV) 305 (M+, 7), 277 (14), 276 {bp), 258 (57), 163 {7).

Preparation 15:
40 4-[3-FLUOROD-2~(TRIFLUOROMETHYL)PHENYL)- 1-PROPYL-1,2,3,6-TETRAHYDROPYRIDINE



4-[2- M ETHOXY- 3- ( TRI FLUOROVETHYL) PHENYL] -PYRI DI NE Preparation according to
preparation 5: 1-brono-2-nethoxy-3-(trifluoronethyl)benzene 25 (0.89 9,
3.5 mol), toluene (30 m), ethanol (30 m), 1-pyridyl-4-boronic acid (0.56

g) and sodi .Ogglgzg?ggat_e (0.71 g), palladiumtetrakis (S’CE'“;FQ’%’S’{% 1d: 0. 42

g. MBmz (re nsity, 70 eV) 253 (M+, bp), 238 (29) 183
(31), 133 (19). Preparation 9: 30 4-[2- METHOXY- 3- ( TRI FLUOROVETHYL)
PHENYL] - PI PERI DI NE To a sol ution of 57

4-[ 2- met hoxy- 3pfebirhtidh UOdoRnA¥Rb B&barﬁmrﬁyl4][@Wﬁ6rgJZQ§|ﬂ(t&orﬂgthQ)phélnyﬁQ mol ) in

?St 28.an| ((:ég %)opyl%@élﬁ@idpcﬁ(b 92% 9t9' @Hmol?)ﬂ gr%cthn ac d gt)o r%n([qn gygeigcggpélb%f g‘fl d

under hydrogen"”/:i:ﬁ“i’| 'Papsten’C et"ﬁ?%@ﬁ' 5)';35@(16? 23%1“"{ g%ﬁﬁ') &vapbrati on of the
filtrate gave 0.48 g of crude product as the 35 hydrochloric acid salt. The
salt was di $soPrepdrationagueous sodi um carbonate (10% 50 nml) and extracted

with ethyl acet %@Fﬁu@&éoz %)FLUJ&WE‘?WWJH@W_] qrs&%WLﬁIP@ﬁiﬁ%ﬁ@S was dried
(MgS™), filtered of ate Q ve t onpound(0.38
g). MS mz (réff af“ﬁh&‘é“ egER ity ‘“‘?@“""\'}Z Mgp vi- "zh’gég g%ﬁ%""% 229 (14),
228 (bp) 59 (1BYdingEl Bt &5 AOPHH efipnol ( QrBPz@wadzieWWrztc'sﬂ SWETYYAEL O)
BENZENE WO 2008%7 4R 208the PESTHIIEPAC0%/ 06 6ldtdoen&ibd draerchygohert (S0 nsipfor 2 days.
é br '?Lml ? id UOFn@ranrnrfﬁﬁohlw DeRZe 8t Ad Qvloradilh c@{:@?m'ale J;;:—Wé N3Bkg of crude 117

i met hyl f or manj 4 | a :
mmol ) and thg) ?ﬁ&é tqjge"%\/\gs St ﬁtgg%gf orq’glg%]n‘{“?F Qf 9%[5{}6 éeé %Pg 017@?%%& ng,

aqueous sodi um€hr bonat e (10% 50 nl) was added and t he phases were
separated. The aqueous phase was 5 extracted with ethylacetate (2x50 m)
and the conbi negparagamae: phases was dried (M504) and evaporated under

reduced pressuje mvgsrmxm ML)zﬂU@Rdﬁt RIS purified by flash CO' um
Crerari ve! sphy | 3 RS &Nt et @s%-ﬁwz% e 1655 8. L P Bo00” 06
122 ( bp) 121 N (&lgjgyethyj_femppéct%{ﬁ a’t]) Wi§ agded freshiy dlstlrled phosphoryl trichloride (0 42 mil, ’
1- BROMO- 2- METH¥YEZ @mpIVETHYE Sigkte@NYit)re BaNtirNE forRrre pger sttutiomwaceoradionge t 0

Pr 1(_'apar ﬁfi or:)d4 ielarh@mm-aae ﬁ@kmyladmt%n(oﬁaiuﬁwstsbd (23] Qa@ﬂ(&‘t?n@ﬂa@idozl 533ni). Byl Car bgnt
etrachl orinde ra peri odat e
(5953 SRR e e g
intensity, 70 BV i ol 3 the gepybineq gepapig Byasegirs(6'8y , 89 (bp).

Prepar ati on 1ZAMg>Q%)[pd REppyied soc(ewevmﬁ SEEOCNY19)VPRERYIPHoitRInDY KESh 20
Prepar ati on acocwomdichgmbogppepahatdcantebhethancl, 1:1) gave the title compound: 0.32 g

1- br ono- 2- et hy o Brhdmhiny lvsddoh sk Y80 280 acid salt and recrystallized from
25  ethanol/diethyl ether: M.p. 156-158 °C. MS m/z {relative intensity, 70 eV) 232 (M+, 12),
218 (14}, 217 (bp), 147 (10), 134 (13).

Preparation 18:
4-[2-FLUORO-3-(TRIFLUOCROMETHYLYPHENYL]-1-PROPYLPIPERIDINE

30 A mixture of 4-{2-fluore-3-(trifluoromethyl)phenyi]-1-propyl-1,2,3,6-tetrahydropyridine
(5.0 g, 17.4 mmot), paliadium on carbon (0.4 g) and hydrachloric acid {0.5 mi, conc) in
methancl (30 ml) was hydrogenated at 50 psi for 15 h under hydrogen. The reaction
mixture was filtered through a pad of celite and the filtrate was concentrated and '
avaparated to dryness to give 4.7 g of crude product. Purification by flash column

35 chromatography (Isococtane/ethylacetate, 1:1) gave the titie compound (2.57g, 51%). The
amine was converted to the hydrochloric acid salt and recrystallized from ethanci/dlethyl
ether: M.p. 258-260 °C. M5 my/z {relative intensity, 70 eV) 289 (M+, 4), 261 (16), 260
(bp), 177 (6) 70 (15).

40 Preparation 19:



(.12 g, 4.5 mol), toluene (30 mM), ethanol (30 m ), 1-pyridyl-4-boronic
acid (0.73 g and sodium carbonate (0.91 g), palladiumtetrakis (0.65 g).
Yield: 0.40 g MSnz (rel. intensity, 70 eV) 247 (M, 96), 246 (51), 168

(53), 167 (%ﬂ%gﬁ?%gﬂ) 25 Preparation 13: 4-[2-M ETHY i b ML Byl S

ULFONYL) PH 'PE RIDI NE Preparation according to preparation 9:

4-[ 2- met hy[ - 3- (et hyl sul f onyl ) phenyl ] pyridine (0.4 g, 1.6 nmol), nethanol
(10 m), platinumoxide (0.10 g), hydroch®ric acid (0.1 m, <conc). Yield:
0.41 g. M5z TémeﬂsUTYi.m[ﬁﬁLSJdRYBr}@'QIFQMRWH&M?HEQﬁ)]14-}2\4@0&5’1959\1[31@&1( 53),

167 30 (bp), Pr epar ation 14:

4- [ 3- FLUORO 2- &)TRI F %&O\% PHENYL:]? - PROPYLPI PERI DI N- 4- Pr eggéati on
according to prEBaPEYeeRrYne ti"eB?rS?ﬁ? ﬁﬂﬁ?ff’(}(?'ﬂtj?rﬁ"ftlh% b(f%ef‘ﬁ( zene
(2.5 35 g, 10. @mﬁ*ﬁoﬁry,tetewxﬂr@fiﬂéﬁ%gip Y h@run(dlr@wcrw')amldﬂ1btit"thxmehFhm’ 2.5 Min
hexane, 4.05m mnid).a8d 4mnok pipeddope APV g, b6 pinpen). dedel (1o A85 gz (0. iGemml ) .

Yield: 2.98 g. 7N§\/)fﬂ7§§réleﬂ), 306N} ensd 61)() 2617@0?,\97 @5 (M, 7), 277 (14), 276
(bp), 258 (57), 163 Preparation

4-[ 3- FLUORO 2- gTRl FLUO?OVETHYL) PHENYL] l PRODYL 1, 2, 3, 6- TETRAHYDROPYRI DI NE
WO 2005/ 121087 PPERIat®s385/ 006147 57 Preparation according to preparation
2. 4-[3-flu or 8-[2F(LQROFI-TBIFCHRRINETHPROPHENYLILL 2, BEOBTAA PROAVEIOING- ol (2. 98 g,
9.8 mml ), 1b1ydm§$}latwniaecoa&igda féParBtion IﬁOfé&)butin@-@i flior@ 3 3tingoroMBinoyl-Z ( r eI
intensity, Bwfyifgiﬁér%ﬁadm%é{ (%B@ i% ﬁpr?r?o)sphlgﬂrgg’cm(

Preparation 16 ((
IN E To a sol um OH 18f3 33 g. MS m/z {rel. intensity, 70 eV) 261°(M+, bp), 232°(17), 193

4- (3-fl uoro- 2- (¢i%RI(RRr onet hyl ) phenyl ] - 1-propyl - 1, 2, 3, 6-t et rahydro
pyridine (1.73 g, 6.0 mmol) in ethanol (30 m) was added Raney ni ckel
(slurry inigat Pfeparatidnh) and the reaction mxture was hydrogenated under

hydr ogen (50 psi ?]PE&% %ﬂ@ﬁmé?o@w%ﬁﬂ B? %tdﬁttgh a pad of celite and

evapor ati on_ of t T e roduct. MS niz (relative
intensity, 70 Aglutisggf -fpero-4) tr'ﬂ%amftmﬂ) 8”22@6""‘(%&)% 5?7‘6““?'6)’”“’7%"@“(22‘6)
Preparati on 17(0.725, 84(Mmd@THY¥LRRERI(DIN-whbs YiEjteQuidbUOROBENZGNITPRIL 0TS a

sol ution of 3- fl1ekimyeRiThe Fdattiod nfxiile)wad pbdratOin @R 250 #lB abfd:indE8q@ousl. 83 Mol )

in dr y N di %E@Més e%rm Mﬁ\ e(iﬂ/tagét;tevé@%ow&pe Ian%%QJJ Xrggrll (.sﬁﬂa.lvés%s Qhé?ls phor yl
trlchlorlde(o for

1 h. The sol utf ”8’% &L”‘e"eg a”%ﬁ"a&“‘% 8%’ 9’&%‘*‘ ﬁtﬂ”fam%é‘%ﬁﬂﬁsé‘ Cﬁgg‘i"éhrﬁmat"aﬁf’?u on of
aqueous sodi urﬁeéféffab‘?ﬁ?'f metErgod: 5@ vaThe HUEFHRAouUsD 1dce Mt e/Z (5D "\‘ﬁ”)‘-“%% added
and the phasese\eEg(Mepar atedl) Phe @yueoud. piia3e was extracted with ethyl
acetate (2x50 ml) and the conbi ned organi c phases was dried

25  Preparation 22:
' 1-[2-FLUORO-3-(TRIFLUOROMETHYL)PHENYL]-PIPERAZINE

To a solution of 3-bromo-2-fluorobenzotrifiuoride (1.72 g, 7.1 mmol)} in toluene (50 mi)
under nitrogen, was added piperazine (0.89 g, 10.6 mmol), potassium tert-butoxide (8.95
g, 9.9 mmol), bis(dihenzylideneacetone)pafladium(0} (0.19 g, 0.21 mmol) and (+/-)-1,1'-

30 binaphthyl-2,2'-diyl hydrogen phosphate (0.13 g, 0.21 mmol). The resulting mixture was
heated at 80 °C for 20 h. Fiitration through a pad of celite and evaporation of the filtrate
gave 2.1 g of crude product. The residue was purified by flash ¢olumn chromatography
{ethylacetate/methanol, 1:1) fo give the title compound (0.96 g). MS m/z (rel. intensity,
70 eV} 248 (M+, 23}, 207 {10), 206 (bp), 190 (17), 163 {8).

I PERI D

35
Preparation 23:
1-BROMQO-2-FLUGRO-3-(METHYLTHIO)BENZENE
To a solution of 1-bromo-2-fluorobenzene (2.0 g, 11.4 mmol) in dry tetrahydrofuran (50
mt) under nitrogen, at ~78 °C was added lithium diisopropylamide (2.5 M in hexane, 6.28
4G mi, 15.4 mmol). The mixture was stirred for 5 minutes after which dimethyldisuifide (0.92
mi, 15.4 mmol) was added and the stirring was continued at -78 °C for an additional



(MgS™) and evaporated under reduced pressure to give an oil, Purification
by flash colum chromatography (ethyl acetate/nethanol, 1:1) gave the
title conpound: 0.32 g (75%. The am ne was converted to the oxalic acid
salt and recr stallized from 25 ethanol /di et hyl ether: M 56- 158 C. M5
mz (relati V& PMe8ty, 70 ev) 232 (M, 12), 218 (14), ‘%@?2‘1085361”147
(10), 134 (13). Preparation 18: 4-[2-FLUORO 3-(TRI FLUOROM ETHYL) PH

ENYL] - 1- PROPYLPI PERI DI NE 30 A mi xture of gg

4-[ 2-f 1 uor o- 3- by Hr!euggcegpgrfq ke pheny nglétnt% Ro2R i derdurdafia LRI AR ! ¢ e

5.0 g, 17,4 d (0.5
R R R B I RR QT/Sa‘g"aﬁi?&‘reE?gséhaé?t gyt el 5@15%5»981@6%0%(1&

hydr ogen. The ﬁ*@aéfhyﬁﬁtatﬁf%f%@'Jvﬁs cgrniinedrosinic RRsEgiPsaripatMasP4celi t e and
the filtrate wasapcetenttyedseth gwethn @VERoEsaie dad gurided/hemsh tdmng1 ve 4.7 g of
?lrude {)r od;JGEhcﬁUﬁahtEg@@{yl(Qébci&Me)ftB%&Q t&QLtM@ll;h&ﬁn&hrﬁHFfMg,gﬁﬁg 51% H

sooct ane/ e : : e
am ne was convgrlrt%g?to he md%%zﬁzﬁ?r?rz da1 %ggﬂl) %gggs)‘régr tallized from
et hanol /diethyl ether: Mp. 258-260 C. M5 mz (relative intensity, 70 eV)
289 (M, 4), 28tepatgion 2460 (bp), 177 (6) 70 (15). 40 Preparation 19: WO
2005/ 121087 PCTEERROV54-GDELGR0- BeTERTHIBYPYENYL]-4-HYDROXYPIPERIDINE-1-

4- ( 2- FLUOR®) 3- (TRJRHUGROVETHOXY) PHENYL] - 4- HYDROXYPI PERI DI NE- 1-  CARBOXYLATE
Preparation accordin

%tf Ere %r%t?ion 30; .
11 Uor o- 2- (L1 17 F R BREL HERTSBERLERE (T oIsERese (1495 pgh in dry
t et r ahydr of ur affErRBICPHYRN (S0IMik KPdAMNtiopese pr T YF aat etisled Froppvisnndretxiithem 31
62 5 mmoi) ancR.#Miyogexhrep.pent] HoAenof)l Bre3nigurebas Bid@arty 30 final d7s othnd g. M5
Er{)g) (r EL épl méteﬂﬁh bdbugnt (D- R\ f§729mi(1|¥h'¢ cobled a%grﬁto(-zﬁ _T_C 3Q3nd r%él)!bmg%ﬁ)ltur@jag) 5 57

[
3. 6. TETRALVDROSOH D?RT’%“’&G"‘E ‘f%’f‘ﬁg glzn’“”‘? g!(”)é g*“é’?"’ i “éi‘}
tert-butyl 4-[ PPMPa876Y §opyiss-f EuES‘I‘"(S‘fféf”Fﬁ)%y')Ed at 178 oC for 10 1 mm and then brought
phenyl ] - 4- hydr t»apiepeliendératacd. Toarcbay hatee (Nislqn@ngw,ed 80h StereeH pquecus
pol yphosphor i ca@briurh doridsk )00 rivh edadixtrotetBuith etdViachh (§X10b mI). MieRmbihyd 70 eV)
261 ( M, bp) 1 a'ég'nc.( des wlgc’i)'\‘le(iz&cengr%?ed Hé)mfeggy ﬁ%ﬁ) olur;lxé CIPE)l% 91; 'yon 21
3-P | PERAZOI ooct eeth !agetl:%ﬁ Lf&) %”1:”! S !‘g% b Aol ution
of 3-fluorde 2- (CPTTT(aPERee g RAYBAPEFR F i” gé fo- MRy
pi per azi ne (0.97‘32’35?1 8114 1imeP3 (3% 88 tAPt ?1|1} &7(®)nl) was heated under
m crowave radiation at 150 C for 15 mnutes. The reaction m xture was
poured into wapepadatibn @) and the aqueous 20 phase was extracted with

ethyl acetate (3{<25ﬂ06k3) 3. @@%WH%W%Q“%?‘?%QFMQ@@%P‘QF%'% led ('VUSOQ)

filtered ealrgﬁ)aratxon accordn t :Ynesst 21T | 4-f2-fl «3n h Eh h i1-4
chr onat ogr ing to preparation 2: Tert-butyl 4-{2-fluoro-3~(methyit EO) phenyt]-4-

hydroxy piperidine-1-carboxylate (2.0 g, 5.86 mmol), trifluoroacetic acid (20 mi). Yield:
1.42 9. MS my/z (rel. intensity, 70 eV) 223 (M+, bp), 222 (32), 147 (61), 146 (47), 133
{(27).

30 Preparation 26:;
METHYL 4-[2-FLUORO-3-(METHYLTHIO)PHENYL]-3,6-DIHYDROPYRIDINE-1(2H)-
CARBOXYLATE
To a solution of 4-{2-fluore-3-{methyithio)phenyi}-1,2,3,6-tetrahydropyridine {1.35 g,
6.05 mmol) and triethyt amine (1.2 ml, 7.2 mmol) in methylen chloride (20 mi) at Q °C, a
33  solution of methyl chloroformate (0.49 g, 6.6 mmal) in methylen chloride {5 mi), was
added dropwise. The mixture was stirred for 15 min at 0 °C and for 1 h at ambient
temperature. The reaction was quenched with aqueous sodium carbonate (10%, 50 mi),
the phases were separated and the agueous phase was extracted with methylen chioride
(3x50 mi}. The combined organic phases was dried {(MgSQy,), fiitered and evaporated to
40 dryness to give the title compound (0.95 g). MS m/z (rel. intensity, 70 eV) 281 (M+, 65},
267 (16), 266(bp), 147 (27}, 146 (25).



(et hyl acet at e/ net hanol, 1:1) gave the title conmpound: 1.1 g. Msnmz (rel.
intensity, 70 eV) 255 (M+, 16), 214 (11), 213 (bp), 171 (8), 151 (7). 25
Preparation 22: 1-[ 2-FLUORO 3-( TRI FLUOROVETHYL) PH ENYL]-Pl PERAZIN E To a
solution of 3-bronp-2-fluorobenzotrifluoride (1.72 g, 7.1 % i n toluene
(50 M) un QZOH?/HIQ%en was added pi perazine (0.89 g, 516 /I°96,147
potassiumtert-butoxide (0.95 g, 9.9 mmol),

bi s(di benzyl i deneacet one) pal | adi um(0) (0.4® g, 0.21 mmol) and 30

bi napht hyl - 2, 2' - din hydr ogen phosphate (0.13 g, 0.21 mmol). The resulting
mxture was heat ed tﬂ %870 Cfor 20 h. Filtration through a pad of celite
and evaporation othe filtrate ave 2 of crude product. The residue
was purified bWETW%h[chéPGW3dHFU%E%%&Wﬁhg”EWék%WD%Y&RQFWWFﬂ%1 , 1:1)
to give the titdaee@omgeund (0.96 g). Ms mz (rel. intensity, 70 eV) 248
(M+, 23), 287 (T&Q)selut?e@@:f o), a- [b%o(oli)met%%oﬁpggny!}?&% E’E\ﬁ:@@ﬁﬁhin@ﬂ(%

1- BROVD- 2- FLUORG: A, E%;gl N%%Nﬁ}?BI@O%eﬁgd rle) faﬂ? -chlorgperbenzoi

1- brono- 2-f| uorobenzene dro aran 50 m )
under nitrogen?“af-4473 (9 Tgeh Bsdi?ﬂe‘f IPPRTIETH P %Wﬁ?%ﬁﬁoa{?ff dae mxtge

hexane, 6.28 4@tif4d at §5C fr fa¥ol }nd Mpreatimbtentr temperstustfpraneddifignai @unﬂniuﬂoess after
whi ch di met hyl desuit Earh@ateQ1B2, 100¥mI) Wf.2dddnmBl JheWBSscadaiedepnted e Sléduti Ng

was continygd @hace #s &KubQEq @ é\Qéﬂl/iEr'\ Q%lie }é@s@919%01%%(2@%[?%@{%?%%9%906147

59 hour. The reactl

aqueous sul furi"€®4& %dﬂ’%"iﬁ‘?e?%)d"'ﬁ’i ”emsgﬂd’&ﬁ eveppare ﬁ%gggesﬁﬁé’rgé"e%epcéﬂeat ed
and t he aqueouéowag%(léﬁtgﬁaﬁé‘i@ﬁ (f%hn’?tﬁﬂsétrﬁ?leé{béﬁdﬁé ﬂ@x&@dbw} J24(Fhet€onbi ned
organi ¢ phases (amsi4diieed (MgSO4) and evaporated to dryness to give an oil.
The residue was purified by flash colum 5 chromat ography (isooctane) to

gi ve the tggl Kﬁg&ggg%(l 26g). Ms mz (relative intensity, 70 eV) 222
M+, bp), 189 (24 187 ,. 126 (97 P ti 24:
(L R L NI T X

TERT- BUTYL 4-]
CARBOXYLATE To Pr&@%‘@ﬂﬂutaw@rﬁmfto beepprovan- 12: Fetho rol23wfnret-tmdthvisiiGpbenrand (1. 1 g,
4.95 mol ) in dewihyt@byraigdrof)isdoxyhd 1Ms)g, 4 $neted), PhilatQGER carddn 028)C was
added dropwi Searﬂi’l@%hﬂidr'c aEHW‘j , %01% Midid of )ijaplg’m/ggt]:iame’mtgnsgy %QW 3151he

m xture vvag st rug)h gg(bpggg%nj@ 4tlﬁe3)gé§ t hen brought to -20 C for 2

m n and coo0 ed agdal flng m xture at 15 780 a
solution of 4-Boc-I|-piperidone (1.04 g, 5.2 mmol) in dry tetrahydrofuran
(50 m) was aBuwdrafico@®i se. The m xture was stirred at -78 C for 10 mn
and then brough{z- meaarm@mnmemrr@tvwmu PibeR;bRaCt i on mi xture was quenched

with saturat edT@Q&B@Q|U§0fWQ'[E‘ %&Ja de@?lsésﬁoﬂﬁ) HA&)‘IVE%H@%& E%grt)&q!aw th
et hyl acet 6556 (glx}g(;),g 2nr1ngﬂol) in e%hanolng mi) ydrochioric acid (3 M, 10 ml) was added and the

mixture was heated at reflux for 24 h. The ethanol was evaporated and the agueous

residue was basified with sodium hydroxide {5 M) and extracted with ethylacetate (3x50

ml). The combined organic phaées was washed with brine (50 ml}, dried (MgSQ,) and

evaporated to dryness to give the title compound (0.5 g, 91%). MS m/z {relative intensity,
30  70DeV)257 (M+, 6), 237 (95), 208 (83), 173 {bp} 130 (69).

Preparation 30:
4-[2-FLUQRO-3-(TRIFLUCROMETHOXY}PHENYL]~1~-PROPYLPIPERIDIN-4-OL
To a solution of 1-fluore-2-(trifluoromethoxy)benzene (1.22 g, 6.77 mmol) in dry
35  tetrahydrofurane (30 mi) at -78 °C, under nitrogen, lithium diisopropylamide (2.5 M in
hexane, 3.0 ml, 7.45 mmol} was added dropwise. The mixture was stirred for 1 h after
which a sciution of newly distilled 4-propy!-1-piperidone {0.96 g, 6.77 mmol) in dry
tetrahydrofuran (20 ml) was added dropwise. The resuiting mixture was stirred at ~78 °C
for 30 min and then brought to ambient temperature, Water (100 ml) was added and the
40  mixture was extracted with ethylacetate (3x100 ml). The combined organic phases was,
dried (MgS0,), filtered and evaporated to dryness. The oily residue was purified by flash



organi ¢ phases was dried, concentrated, and purified by flash colum
chromat ography 20 (isooctane/ethylacetate 2:1) to give the title conpound
(.25 g). Moz (rel. intensity, 70 eV) 341 (M, 11), 285 (24), 267(14),
196 (11), 57 (bp). Preparation 25:

4- [ 2- FLUOROWS YRR THI O) PHENYL] - 1, 2, 3, 6- TETRAHYDROPYRIFSI {§E2005/806147
Preparation according to preparation 2 Tert - butyl

4-[2-f1 uoro- 3- (et hylthi 0) - phenyl ] -4 hydrgxy- pi peri di ne-I-carboxylate (2.0

g, 5.86 mml), (rel.
intensity, 70 ecg\élg ﬁ%ﬁéﬁ%&%ﬂﬁ ﬁgézgtag%% mr}flﬁ\g go ve tfgr%ﬁfeczf GLN%JT&%‘PW). 30
Preparation 26: tensﬂ:y, 'eV) 321 ( , 293 (14), 292 (bp), 274 ( 5) 7 (10)

4-[ 2- FLUORO 3- ( METHYLTHI O) PHENYL] - 3, 6- DI HYDROPYRI DI NE- 1( 2H) - CARBOXYLATE To
a solution of #régwrédiarodn- 3- (et hyl t hi o) phenyl]-1, 2,3, 6-tetrahydropyridine

(1,35 g, 6505 4@&)0@@ AR RORYMETABINSHdN L 11 - BAOPYL 12 4@l ) in nethylen
chloride (20 ny%ﬁgﬁtw %INE’%S sol ut| on of nethyl chlioroformate (0.49 g,

6.6 mol) in ne nch oride g , was added dropw se. The m xture was
stirred for 15 Arﬁ“ﬁt”éﬁ"fﬁ (& MLg- 3¢ anmwaeta?xvmvéntrpm@%ﬁﬁ@m HP'dC-8TRe?-? eact i on
was quenched wintrelaad @dughosdiiargidd 8 bbb rat eea(<tGYLOGE fod J h. The hixtyphases wer e

separated and bh@e@onRGtSnPRASEsNESWIEXS 1 a6di@dnthdulie MR MYkieR Wehberide (3x50

m). The cepbined.org Ahe{:i?:i'@ffrﬁl§am%% %gﬁglggfﬁ%aasi/fé&a' ﬁéae&ggm dayapor at ed

to 40 dryness to give 8’ Eompound intensity,
70 eV) 281 (ma”%gﬁapc’ra”é%‘f “"%ggﬁ ‘eC‘ZL'?Pf’“'( )62 946 ’(‘fZEﬁe‘ "Wgy50d8/ 121087
PCT/ EP2005/ 006 84730360+, H)e?;iér(aﬂtn B (00; LAVETHYES (6

4- [ 2- FLUORO- 3- (I\/ETHYLSULFC]\IYL) PHENYL] - 3, 6- Di HYDRCPYRI DI NE- 1( 2H) -
CARBOXYLATE 5 % 4 on of

rrethyl4[2 Iu d i ne- 1(2H)

car boxyl at eg ( 09 9 FEUC%E{BE% %@5%@#@%{) Eﬁ”@hll éf{%g'eglfg%ﬂ#

m chl or oper benEr(fP"t‘f atiogcepr4 e 2 Pregarationd Bnfirbt-fuafRed- (’éﬁ%ﬂ“?th‘”‘iﬂ@f"éq‘/@ﬁs over a
period of 30 nipmpylTHhd3 fitsttahveowasine$0.5% g.6cB atmol), d3itddum dn &ridop (@fedgitaheén at

anbi ent t enper ajdisBiofiOfciaM. ﬁdldi:oﬁwi:)oﬂah NoL§ (40AIUBRUSineSRE s EaNdmaat e (10%

100 ) jues cdisanl ke Riass {ﬁdﬁf@a@n ga B R0HE0US 21O pliase was

d h
oot hadth { T i fﬂe@ﬁ A 6619%5% e a yrene Lo

gi ve the title corrpound (.24 g). Moz (rel. intensity, 70 eV) 313 (M,
47), 298 (bp), rRipa(ition 33147 (22) 146 (26). 15 Preparation 28: METHYL

4- [ 2- FLUORO 3- 4 MEFHDARS - FRMYLdrdRtRNYbh RI=RERb B NEmE- CARBOXYLATE  Prepar at i on
accordi ng t o pﬁr@;paagﬁ%tnlagéard}n% to %Eﬂyt‘onéb[g[{ }IL}AQ 9(&@&0@4\&%&%!’1&% —\{!2),3_,Q-heny| 1-

25 tetrahydropyridine (3.33 g, 12.7 mmol), palladium on carban (0.35 g), hydrochleric acid
{0.5 mI}, methanol {30 ml). Yield: 2.68 g. MS m/z (relative intensity, 70 eV) 263 (M+,
39), 262 {27), 206 (8), 178 (7) 56 (bp).

Preparation 34:

30 4-[2-METHOXY-3-(TRIFLUOROMETHOXY)PHENYL]~1-PROPYLPIPERIDINE
To a soiution of 4-[2~fluoro-3-(triffuoromethoxy)phenyl]- 1 -propylpiperidine (1.92 g, 6.3
mmaol) in N,N-dimethylformamide {20 ml) was added a solution of sodium methoxide in
methanol {(30%, 3 ml) and the mixture was heated to 150 °C for 1 h. Water (50 ml) and
ethyf acetate (50 ml) was added and the phases were separated. The agueous phase was

35 extracted with ethyl acetate (2x50 ml) and the combined organic phases was dried
(MgS04) and evaporated under reduced pressure to give an oil. The residue was purified
by flash column chromatography {ethyl acetate/methanol, 1:1) to give the title compound
{1.32 g). MS m/z (rel. intensity, 70 eV) 317 (M+, 6), 289 (17), 288 (bp), 204 (6), 175
(8).

40 ,
Preparation 35:



3, 6-di hydr opyri di ne- 1( 2H) - car boxyl ate (1.45 g, 4.6 mmol ), palladi umon
carbon (0.2 g) and hydrochloric acid (0.5 m, conc). Yield: 0.76 g M5 mz
(relative intensity, 70 eV) 315 20 (M+, 41), 256 (bp), 236 (54), 141 (43)
114 (50). Preparation 29: 4-[2-FLUORC 3-( I\/ETHYLSULFO\IYI?)‘PHENYL/]]- Pl PERI DI NE
To a sol uti @PSfﬁé‘ﬂsﬁw CT/EP2005/006147
4-[2-fluoro-3-(methyl sul fonyl)-phenyl ] pi peri di ne- | -car boxylate 25 (0.7 g,
2.2 mol) in ethanol (4 m), hydrochl oricgacid (3 M 10 m) was added and

the mxture W%SB,J(? tfplLL%hor %stﬁgz@m%suipaﬁ&@@anol was evaporated and

t he aqueous r roxi de ( and extracted

with ethyl acet téoT%‘?( 5°r°?ﬁnfe”‘°"t?‘ﬁ’e(lt?cﬂwﬁlzrf'éﬂ"’br"@%‘l’i‘i‘ Berﬁﬁ‘%f%é‘%s AEEHEd with
brine (50 m), 28% MEENCNGSOWidaifdng)dyansonitie (50 o) dryatiessattirCpnieminastet i t | e
conpound (0.5 ghic®ddpny! MBorik21.¢ mel2al9invlolj WELIBEd Jropuddd. THR r@MYre2Bd stirMi, 6),
23[72( |9:E) 1 2@2 €33N addlt?o%ai(t@ﬂ)ané-@ﬂy!(a@&lte (SCPrrn Rad P(IQII% ngél?tIJ:r)T carbonate {10%, 50

sol ution of 1- thIJ%(L)arFlgﬁ gi ppfse%r%rreré x aﬁ’gﬁ?baf%og s eé‘tr%edn‘ﬂ%%l ) indry
35 tetrahydr of Gi4fectesd >fﬁ°)m'hfr° th?S"@‘”ﬂ?rPd@r”’crﬁhﬁe @AEhYIPTiph {407k in water,

di i sopropyl an dem()2va5 aftedrand the xentere wBs irreld for /. M Bvapnmtign afeis: saderedardr opwi se.
The m xture Waguititioh eg ﬁ.ﬁsarchr$mhﬁag@ﬁﬂy@refdewmle%mﬁmnuf(i o). ok mrewky distilled
&-propyl - 111 PeELARNG, LB A9 (@, 49) B (DL, 180 8 7ol(Eh %Eééggof uran (20 m)

was added dropw se. 'The result'ing m xt ure'was s rre for 30 mn
and then brought to anbient terrperature Water (100 m) was added and the
40 mi xture wasPesparationé§: with et hyl acetate (3x100 m ). The conbi ned organic
phases was dr b etqREEODIMETHYL Berembnaad  EsrapaEal eshamoedr yness. The oily
resi due was pgweﬁmnaycoﬁa,@aggr\@gra@q%/ LZAARL REIL ERRAALAL000, 4 7 61

u
conpound (8§m Q&J%H"%é ng gy gyme rh"”é'he &? o 76’3%W;30§§iq Wﬁdy! §§b°r°ﬁ'§3 (14),
292 (bp), 274 ¢ ()0 37 90%- 2? j_f‘@)OI), Sop\u@p:afbg_fqt% %g_), pajladium tetrakls (0.55 g}. Yield:
4- [ 2- FLUORO- 3- ¢ 3R FI-UGRNME THEXY), PRIENYLH0-(M-+PROPY13-(35)2 1 B, (89), 145 (32), 125
TETRAHYDROPYRI @bNE A mi xture of
4-(2-fluoro- 3- (trifI uor onet hoxy) phenyl ] - 1- propyl - pi peridin-4-ol (0.83 9,
2.6 nmol )2Oandpr% 'ép ?horic acid (10 mM) was heated at 100 C for 2 h. The
m xt ure was 0 ice and was basified with 5 M sodi um hydr oxi de.

The mi xture Wa%(’e§ZW’!B[&t2<~3%I6 THRMIRBYHPINat & ad -ELUOBR TOR-DIETHARENEHE- conbi ned
organi ¢ phasessuhg@nAitibed (MyS04), filtered and evaporated to dryness to

give the titl errgargeon B&ofdfg @@pr&)aratwﬁfsni Audrb il n- dlhﬁgh%nﬁ-bytrbﬂm JQben@e\& 303 (M,

1214%2 IZZZS (14215(2%%%{”(‘}3 055 lhé (;]‘e%mb W”%WE%? %ﬁl\?@ “Breparation
accor di ng To pf éoﬁ'é?rﬁlﬁ o giéa > BP- ¥4 r G- B ME P (L SFBEY KORY)BRERT ] - 1-

bp), 311 {33), 297 (93), 146 (36), 110 (32).

Preparation 38:
1-BROMO-2-FLUORO-3-[(TRIFLUOROMETHYL)THIOBENZENE -

30 1-bromo-3-[(3-bromo-2-fluorophenyl}dithie]-2-fluorobenzene (1.23 g, 2,98 mmal) was
dissolved in dry tetrahydrofuran (40 ml) and trifluoromethyltrimethyisilane (2M in THF)
was added under nitrogen atmosphere. The solution was cooled to ~10 °C and
tris(dimethylamino)sulfur(trimethylsityt)difluoride (3 ml, 6,0 mmol) was added in portions.
The mixture was warmed to rocom temperature and stirred for 12 h. Water {50 ml) and

35 ethyt acetate (50 mi) was added and the phases were separated. The agueous phase was
extracted with ethy! acetate (2x50 ml) and the combined organic phases was dried
(MgS04) and evaporated under reduced pressure to give an oil. The residue was purified
by flash column chromatography (iscoctane/ethyl acetate, 1:1) to give the title compound
(0.45 g). MS m/z (rel. intensity, 70 eV} 276 (M+, 62), 274 (M+, 58), 207 (35), 205 (31),

40 126 (bp).



propy] -1,2,3,6-tetrahydro-pyridine (0.55 g, 1.8 nmol), palladiumon carbon
(0.09 9) and hydrochloric acid (0.5 m, conc). Yield: 0.22 g (40% . The
am ne was converted to the hydrochloric acid salt and recrystal lized from

t hanol / d Mp. 221-222 C. M8 20 m | ati . 70
gv) "305 (:\Ait‘”r}%(’“"e’%'}g’r(14)p 276 (bp), 233 (6) 103 Ers)e | ¥§é§ ?’F‘%’%hy

4-[ 2- FLUORO 3- ( TRI FLUORQVETHOXY) PHENYL] PI PERI DI NE Preparati on accordl ng to
preparation 18: 4-[2-fl uoro 3-(trifluorongt hoxy)phenyl]-1,2,3,6- 25

t et rahydropyri G ,g@b g, 12.7 mml), palladiumon carbon (0.35 g),
hydrochlorlcal , )... 68 9. M5 niz
(relative i ntens g‘% 32@HH%E%M§§)QUS%9N{%%N%%6 (8), 178 (7) 56
(bp). Preparati Eﬁﬁa'@ﬂ(’” aggprding to preparation 4: 1-bramo-2-fludro-3- [(tnﬂuoromethyl)thtojbenzene

4- ( 2- METHOXY- 3- OFRIgh<ABGROMETHONYG BHEN ¥cdteditriRRORY],. Rhi2ER 1), NEdidro perigialeut i on
of 4-[2-fl uero(8sd &y, 'rJtrheumFrQﬂaﬂdmxm)raﬁbewrh 4.3 &- 1% PPY(re NhdRSi, dione) 6ds 92 g,

6.3 mmol) in 'Nﬂ-\l‘l%')né%[s d% rﬁggﬁjﬁ §Q?<ﬁ@na s added a solution of sodium

met hoxi de in net’hanol ture was heated to 150 C for
1 h. Water (50 m) and ethyl acetate (50 m) was added and the phases were
separ at ed. ThePerepacBiss 49hase was 35 extracted with ethyl acetate (2x50 ml)
and t he conbi ned2ergeru-g-{ TREsEROMES-NATSUREDNY( VREDE ) evamdnevapor at ed under
reduced pr%SUh%péeruﬂ'aY&r% thleparIJ”b% 5. 8 HHE2 VB, Blf&hﬁdo?o‘ﬂnetr% fllash col um

hr omat h d
(152 0)° B nraBptbmiebaCoty miat kypragh gty cojgy pw?v'c‘z’g‘é"‘(’ﬁp)

204 (6), 175 paynic agy ©Orlégat- ai mw”a@d'umazbe'@sg @2@0&%%@2@'@5@@@@147

3- BROMO- 2- FLUCREdNY . N DI MY LB ENZENE SOleFOMANMBELp), 236 (64), 172 (79), 145 (35),

3- brono- 2-fl uogppgpgenethiol (1.9 g, 9.2 mmol ), sodium periodate (4.8 g,
22.9 mmol)qgand rutheniumtrichloride (5 ng) in acetonitrile (60 M) was
stirred at 0 Cfor 5 mn after which sulfonyl chloride (1.9 m, 22.9
mol ) was addeB ™ @PERRI44 The nixture was stirred 5 for an additional hour
and et hyl acet &tlé-FrEROG-JTRA RGUET IS ) SYOTANY IPAEN O OTREREDINE 0% 50 mnl) was
added. The phagesarstenecsepanrab@sraind ot he2agoeauEtrplasetiasyRKiTpaetyed W th

et h\xﬁa t Zur:et ate f2une «mag oTéé nﬁﬁ&) %Eﬂ%hmgouﬂr) mangmrataaé@ozddmmyd anjne (40%
Evapor ati on of”%h‘éy\@ t\llvgr'l ens‘ go e\gﬁBr]i ﬁca{)I %)gﬁ,a(%y)’ﬁ gg)’ {’1&{%&%@?5 hy
yielded the title conpund (1 1 g9). M5Snmz (rel. 10 intensity, 70 eV) 283
(M, 47), 281 Pweparafigh 42239 (32), 73 (59), 94 (bp). Preparation 36:

2- FLUORG- N, N- Dier BT L4- [ 23rL BYRD-B} (k100 B BN SENE CANYD k¥ Pt re paut @ -k On
according to prgpakailken 5 3-brono-2-fluoro-N, N-di net hyl benzene

25  Preparation according to preparation 24: 1-bromo-2-flucro-3-(trifluoromethyl}benzene
(8.0 g, 32.5 mmal), dry diethyl ether (100 ml}, n-butyHithium (2.5 M in hexane, 13 ml,
32.9 mmol) , 4-boc-1-piperidone (7.8 g, 39.5 mmol), Yield: 8.5 g. MS m/z (rel. intensity,
70 eV) 363 (M+, 2), 289 (44), 245 (28), 191 (23), 57 (bp).

30  Preparation 43;
4-[2-FLUORQ-3-(TRIFLUOROMETHYL)PHENYL]-1,2,3,6-TETRAHYDROPYRIDINE
Preparation according to preparation 31: tert-butyl 4-[2-flucro-3-(trifluoromethyl)pheny(]-
4-hydroxypiperidine-1-carboxylate (8.5 g, 23.4 mmaol), polyphosphoric acid {30 mi), Yield:
4.2 g. MS m/z (rel. intensity, 70 eV) 245 (M+, bp), 244 (52), 177 (45), 147 (99), 82 (96).

35
Preparation 44:
4-[2-FLUORO-3-(TRIFLUOROMETHYL)PHENYL]PIPERIDINE
Preparation according to preparation 18; 4-[2-fluoro-3-(trifluoromethyl)phenyli]-1,2,3,6-
tetrahydropyridine (4.2 g, 17.1 mmol), methanoi (20 ml), palladium on carbon (0.42 g}

40 and hydrochiori¢ acid (0.2 ml, cong). Yield: 1.8 g. MS m/z (relative intensity, 70 eV} 247
(M, 22), 190 (8), 177 (5),.169 (7) 56 (bp).



15 sul fonamde (1.2 g, 3.54 mol ), toluene (30 M), ethanol (30 m),
1-pyridyl-4-boronic acid (0.57 g, 4.25 mmol), sodium carbonate (0.8 g),
palladiumtetrakis (0.55 g). Yield: 0.51 g.  Msnz (reI intensity, 70 e\/)

280 (M, bp%ﬁogbég?g(@ﬂ? 172 (90), 145 (32), 125 (40). ‘{{1%&{“@‘&) on 37

-(1 -ETHYL TETRAHYDROPYRI DI N -4-YL) -2 - FLUO

ETHYLBEN ZEN E- SULFONAM DE Preparation according to preparation 6:
2-fluoro- N, N-di net hyl - 3- pyridi n-4-yl benzegg sul fonam de (0.59 g, 2.11
mol ), 1-i odoet hane (3 m), ethanol (40 m ), sodium 25 borohydride (0.4 g,
10.5 nmmol ). Yie M5 mz (rel. intensity, 70 eV) 312 (M+, bp),

4
311 (33), 297 ( fga'ai?fé 3 110 (32). Preparation 38:
1- BROVD- 2- FLUORDIBSLORG Ry @LE)[M?@M EWH%WETFHHWHBENZENETEJ@AHYDROPYRIDINE
1- br ono- 3- [ ( 3- bfrequstiaa bdcording pheenplatidi 6:14-3tehibrd-Byostobenaemendni 3didhe 2, 98

mol ) was d ss@lweds. B%ndf)YI-ticﬂBé't@é’M@f Qaf)uétﬁé‘ﬁo((é@mm SodRRfh orohydride (2.2 g, 58 . i
trifluoromet hyl %EBEFPYEWIO%IQI ﬁlg%‘l/g EM I n51 \/1%) ?-325\@30 89+d%g),38985+ n)'l} 289?3%),

at nosphere. t1on_was coo

tris(dimethyl an%aﬁés’@uﬁlPdF"(trurrethylsulyl)dufluorude (3 m, 6,0 mol) was
added in portions. The mxture was warned to roomterrperature and stirred
for 12 h. \Wat erprepdiatidna@nd 35 ethyl acetate (50 ml) was added and the

phases were¢gsepg B@N@ggoxﬁtgeamppﬁo%m £Nas ext ract ed with ethyl acetate
(2x50 m) and t1h ¢ pb rpg 9@ IR ases was dr é % and evapor at ed
under reduced présSure % g"mo MRS Pk 'lse“gl"bm‘?é) ase N‘gﬁr(? MedvesBgier| ash
col um chr omat C4FUpRYPIREISCE amd B el prddhemituse was: stiyred fr §inve the title
conpound (0. 43eqylbrduiBlenti 2 iy £1.3 mimal) @/as adayd arH)h@M)acthE@an(tMt,wa@Béate&aM ( M+,
58), 207 (35), rehRrdr3dh, WatétO(S@«grﬁ’) 4rB R lawat%q%sﬁ gc?cieﬁ)g’ﬁJ ﬁg%gagéé QQ@]‘A’? r
63 Prepar @5' Or}e%?at%fil Mtg ghase w?s ex%rargfgd W{Lh el'thy acetate (2H¥(£' )n% an!ﬂz QeNYL] BENZEN

E Preparation accor

1- br ono- 2- f | uor°8’“§“id(°{%i“ﬂpn‘§%ﬁﬁﬁﬁ'§? {NITPH) 19 srwa@ted odg Tedyred REBTEH O
tetrachl ori de (Seah pil. Teewsidrd wasipkefief 4y frhsh colwat efrrori8ogrbdhy (Sodtamadepel i odat e
5 (0.86 @), rutsheskn)tw pehtreriieeon{chuiR.s oYl 1@d &7z @bt Int@nsitySd\E 267 @b,

intensity, 70 Qy)zsgg& o6 M3 (%8)61 3 @1( 19), 239 (57), 173 (60), 94 (bp).
Preparati 0p,40: 4-{2- FL l%O\/ETHYL) SULFONYL] PHENYL} PYRI DI NE

10 Prepara |on accordl ng to preparatl on 5:

1- br onmo- 2- f | uoPEPEEPA7f | uor onet hyl )  sul fonyl ] bénzene (0.3 g, 0.98

mmol ), tol uene4({2®B&NZ)’LO><éI BERSIROPRENYIN] -} -ETHY pIYERITIN-4-0t. boronic acid (0.16 g,
1.17 mml) S Odiepiretarabnmigto Rp2atid@)1: 1R8dd-Ask UBILtRIL ARG ozehe (U3 g, Yi el d:
0.16 g. M5'm ZG(QE‘?AmoI)' E'rty%!lﬂy]:éfherzgw%q n%@ﬁ&%m (P?)vmn gg&gné 6342)#::! %72 (79)

145 (35
( ) mmol} , 4-ethyi-1-piperidone (1.5 ml, 10.9 mmol). Yield: 2.1 g. MS m/z (rel. intensity, 70
aV) 329 (M+, 30), 314 (56}, 296 (20), 238 (59), 91 (bp). '

Preparation 48:
3-(1-ETHYL~1,2,3,6-TETRAHYDROPYRIDIN-4-YL)-2-FLUOROPHENOL

30 Preparation according to preparation 2: 4-[3-(benzyloxy)-2-fluorophenyi]-1-ethylpiperidin-
4-0l (1.8 g, 5.77 mmol), trifluoroacetic acid (S mi). Yield: 1.1 g. MS m/z (rel. intensity, 70
eV} 221 (M+, bp), 220 (43), 206 (95), 163 (10), 110 (14).

Preparation 49;

35 3-(1-ETHYLPIPERIDIN-4-Y1)-2-FLUORQPHENOL
Preparation according to preparation 18: 3-(1-ethyl-1,2,3,6-tetrahydropyridin-4-yl)-2~
fluorophenol (1.1 g, 4.97 mmol), methano! (20 ml), palladium on carbon (6.26 g) and
hydrochioric acid (0.2 ml, conc). Yietd: 1.1 g. MS m/z (relative intensity, 70 aV) 223 (M+,
32), 222 (17), 209 (13), 208 (bp) 84 (20),

40
Preparation 50:



125 (36). 15 Preparation 41:

4{2- FLUORO 3- [ ( TRI FLUOCROVETHYL) SULFONYL] PHENYL} PI PERI DI NE Preparati on
according to preparation 9:
4-{2-fluoro-3-[(trifluoromethyl)sulfonyl]phenyl}- pyridine (0.16 0.53
mol ), net hé%‘b%‘ﬁ'tﬂ?d"%), pl ati num oxi de (0.02 g). Yield:Pd’ "f“"@’.““‘g&? NS m z
(relative intensity, 70 eV) 311 (M+, 2), 291 (47), 164 (92), 130 (62) 69
(bp). Preparation 42: TERT-BUTYL 65

4-[ 2- FLUORO- 3- QTﬁIﬁW‘EW%%ﬁWbLE@Z— DROXYPI PERI DI NE- 1- CARBOXYLATE
0

25 Preparation_accordin repar tlonéz , , )

1 br omo- 2- 11 Uor 823 b I Hr Bt YT aR Gries: 142 gy’ cad ety chafidg

di et hyl ether ((B0D™Ai*§-5° AVBULR HTYitetrtyvefp RS (3 Mthathé&k &h einder Bitjppen, iYpmg  nmp| )

, 4-boc-| - pi perdiidoneyidmid8(2¢) in3@xdne Meohi) 12.56 @hdl) w8s &ided drivvisd. Zheigture

|Pnt ensi t Y, SZg u@%{}tir%@%r(lm*‘and Zl’)en%zc?ight(té%bier%rééﬂ;(@%ﬁe. 19+ dchioriddid((Bg) - 30
reparation id=] 2 . 3-, YRANVE P :

3, 6- TETF%AHYDI?QC]Sn\RFﬁJ,JBI%R]EIIj r e gﬁnd%tfj%nﬁgccf)ar ar 1 'thte%gylparc ‘*E%&%’?P%H‘%ﬂﬁe tert-butyl

4-[ 2-fl uoro- 3- (c?‘P‘?"qul?fPFB’FrB'%ﬁﬁ YHHERY (MISOR. AVAIrLARy SYirertedithavreseai"b oy | at e

(8.5 g, 23.4 mmwldye wsglugifdeidy phgr jopmachgm@B0raniy) (ethyd agttdte/isadctanegg 1:1VB m z

(rel. intensit ygive R @Y }onzbdbnd (W3 g)bP3 m/244. ibersty, 7b/el) (4BM+, 247 24OQP), 82

(96) . 35 PrepasalskPRodby, 7%&@; FLUORO 3- ( TRI FLUOROVETHYL) PHENYL]

Pl PERI DI NE Preparation according to preparation 18:

4-12-fluoro-3-(trifluoronethyl)phenyl]-1,2,3,6- tetrahydropyridine (4.2 g,

17.1 mol ), mePrreaetiop3d: ni ) pal |l adi um on carbon (0.42 g) 40 and

hydr ochl ori ¢ aci@-BRO¥Q-2rA.UORPRENYL)EYIHeNONE 1.8 g. MS mz (relative intensity,

;?;T/e\e/)nggg 9(() L\S/szm%a%nlltrfétg&idé @.s% &,713.351@&1013 inkBPmbtAdemBnloh (10 WB @RQ k%1087
I r 0 i : . . .

-1 2- CHLCRO 3 NPV B EERDL AR (5 Tt e sdrea g sl B D) e

Prepar at i on acétdfFe&if‘i‘idsf*w’-ﬁP“érﬁén‘%‘tai Biytig of 3-trimethylsilyl-2-fluorobromobenzene (2.33 g,

4- [ 2- chl or o- 3- Prfestonyl is ditviroatipl(dne lneiprjde] (1 b ivdF Adted dobwiFa The mEtBe wRDI ) |

1-i Iogloet hane (Eamg to a&rﬁﬂﬁal’ihﬂfﬂmp@%r@hr)d, stifr@dliotl h e Gyt diai vike képd .a2arBhierd8 rr;ml ).

Yield: 0.6 g. Gurel ik j b LY o 2 , 71),

298 (33), 84%@ ; re(l'lg;g%éﬁ%tﬂgféég%gr %%gaﬁb%gg&ﬁwg@;' é?m'ffgaéd% .

1-(BENZYLO§§0-§- %Wd Be lﬂ@%?éew RS0 =0} 25775, 245 mb and the combine

3- br ono- 2- f | uof'8Ptfetidte 2t 982G TR PYd $varueted Y irfpsivas added

sodi um car bonatheonf2ogsiphy (etR0 aqemade/soatrde t he) waidet thregitasmstnd(t.8d).-™MSrm/B3 m n.
(rel. intensity, 70 eV) 218 (M+, 32), 216 (M+, 34), 203 (bp), 201 (97), 94 (61).

25  Preparation 52:
1-{2-FLUORO—3-PYRIDEN-4-YLPHENYL)ETHANONE .
Preparation according to preparation 5: 1-(3-bromo-2-fluorophenylethanone (2.18 g,
10.0 mmol}, toiuene (20 mi), ethanal (20 ml), 1-pyridyi-4-boronic acid (1.35 g, 11.0
mmol), sodium carbonate (2.65 g), palladium tetrakis (0.9 g). Yield: 1.14 g. MS m/z (rel.
30 intensity, 70 eV) 215 (M+, 35), 201 (12}, 200 {bp), 171 (i8), 125 (14).

Preparation 53:
4-[2-FLUORO-3~(2-METHYL-1,3-DEOXOLAN_-2-YL)PHENYL}PYRIDINE
A mixture of 1-(2-fluoro-3-pyridin-4-ylphenyl)ethanone (1.28 g, 5.95 mmol), ethylene
35 glycol (1.66 mi, 29.75 mmal), molecular sieves (5 g, 3 A) and p-toluenesulfonic acid
,,A____monohydrate {0.11 g, 0.59 mmal)in toluene {20 mi) was heated at reflux for 2 h. The
rﬁoiecuiar sieves was filtered off and the residue was evaporated to dryness. Purification
by flash column chromatography (ethyl acetate) gave the title compund (1.0 g). MS m/z
(rel. intensity, 70 eV) 259 (M+, 1), 245 (15), 244 (bp), 200 (56), 87 (17).
40
Preparation 54:



Benzyl bromde (1.2 m, 10.3 nmol) was added and the reaction m xture was
heated at reflux for 20 h. Water (50 m) and ethyl acetate (50 m) was
added and the phases were 15 separated. The aqueous phase was extracted
with ethyl acetate (32X50 m) and the conbined organic phases was dried
(MySO) andwé?/%?%’rzé‘f éd under reduced pressure to give ANTBFPYAKE T esi due
was purified by flash col um chronmat ography (isooctane/ethyl acetate, 5:1)
to give the title conpound (2.8 Q). rﬂ g(rel. Intensity, 70 eV) 282 (M,

2 [ 32(83E(NZM;LO)2(%QF?_E%E§MQET f @ééﬁ Bt 1%r5épar ation

according to preparatibntiPNe - (benzyl oxy) 3- br ono- 2- f | uor obenzene (2.8 g,
9. 96 mmol ), dr yrederetidyyakcoeditocie p(eb@Otin §: 4-iA=MoerpyA-(2rdiivih (@eElavi2i n hexane,
5.2 m, 9.9 25ymmehypyridheqbBylk; 1.6pimpen] drd@i{ade bt M, etHeBoiQ408D) Jodiuti €l d: 2.1
g. Mz (gel or’oWdﬁElesdlton, 269 mB), vRR D0, Q%L M@’Q)z,(rélrﬁer(sﬁ@)m 9P%1(4Q) . 238

gS'?')ETRiaYE)g&)DY ?ﬁ@ﬁ%ﬁfk?&@ ELMIQET% 30 Prepar ation according to

preparation 2: 4-[3-(benzyl oxy)-2-fluorophenyl]-1-ethylpiperidin- 4-ol (1.9
g, 5.77 mol ), Ptepafdtisos6acetic acid (5 m). Yield: 1.1 g MsSmz (rel.

intensity, 70 i1eVhvi22h-dWbroBRYE-Me2E4 -{ $-Btox2 Q- 202 FHeEnAGBrdrife 110 (14).
rocord: ng 19 priepeatp eceakl b Bl RR & ) B RN E L LERANS) ?5‘ ).
f1 uor ophenol ( 1VPfety!i-42- &% -HRiyy mpyﬁ‘é'f‘ﬁéon@ g,(2§0’nwpfj meﬁ%ﬂnp'a{a? [ﬁ‘ ety

(0.26 g) and FkyenGeRE or g ha@nochEC(r@ 28 (1.2 mb aerc). Yieud: Q17ch. M.z Qelal@ i 7

(relative intemngntiyy, 7078neV} (2233(, b2 (123275 (222276100 84209, (13), 208 (bp) 84
(20). 40 Preparation 50: WD 2005/121087 PCT/ EP2005/ 006147 65 3-TRI M

ETHYLSI LYng Fh;lég?% ENZENE To a sol ution of 1-brono-2-fluorobenzene
(2.0 g, 117232 trlmethlsHyI chloride (5.79 m, 45.69 mmol) in
dry tetrahydrof&Ra %2(%903“9%5”&@ CAEP C, under nitrogen, |i t hi um

di i sopropyl am Tea §cRitivh ofrt-bremaizeuo@8enrtae (8.2.9564. Bnoio)) invery tacktgtiofdmoifi se. The
m xture 5 was atylumﬂeedm%@ern i bysandiat heRd hherdhtoptRyamRieent Miehparatsge. 10%

Hydr ochl ori C | 97 ‘Fﬂ ‘Qﬁ:?e v@%da?ﬂeoaﬂégs& NGl X X.{;}J%@n E!X%%d%ﬁéo cﬁ%fﬂe?ﬁd W th

et hyl acet nbi ned anl C ases was MyS04) ,

filtered a ‘E)Eﬂf %&”é‘ xg T&Fy??é%%‘ AT ”@iﬂ 9’“9’?% Ffa%”“\)i%@p%ﬁj‘r"ﬁﬁi“‘ed by flash
col uim chr omat @g?%{éh“;ﬂ Yreeadiganatgd 8%t B I3 weroadderk Thelagipous hasginga wedhed vith | e
conpound (2.3 ggthy! MBent2z10q0rebd,.and rHee Arsb¢ yidicy @Wio2k&q(ddlrs hydabkhiord4bid( 20) ,

The acidified aqueous phase was extracted with ethyl acetate (2x50 mi) and the combined

organic phases was dried (MgS04) and evaporated to dryness to give the title compound -

25  {(4.24 q).

Preparation 57:

3-BROMO-2-FLUOROBENZAMIDE

To a solution of 3-bromo-2-fluorohenzoic acid {3.77 g, 17.2 mmaol) in dry tetrahydrofuran
30 {200 ml) was added triethylamine {4.77 ml, 34.4 mmol) and thionyl chloride {1.69 ml,

21.5 mmol). The reaction mixture was stirred for 1 h and then quenched with ammonia in

methanel (10 mi, saturated). After an additional hour of stirring the mixture was

evaporated and the crude product was purified by flash column chromatography {ethyl

acetate/isooctane 1:1) to give the title compund (1.76 g). MS m/z (rel. [ntensaty, 70 eV)
35 219 (M+, 26), 217 (M+, 26), 203 (62), 201 (70), 94 (bp).

Preparation 58:

2-FLUQRQ-3-PYRIDIN-4-YLBENZAMIDE

Preparation according to preparation 5: 3-bromo-2-fluorobenzamide (1.2 g, 5.5 mmal),
40 toluene (20 mi), ethanol (20 mi), 1-pyridyl-4-boronic acid (0.74 g, 6.05 mmol), sodium



10 151 (96), 105 (bp), 75 (64). Preparation 51: 1-(3-BROMO 2- FLUOROPH E
NYL) ETHANON E Aluminiumtrichloride (1.51 g, 11.3 nmol) in dry nethyl ene
chloride (10 m) was cooled to 15 0 C and acetyl chloride (0.80 m, 11.3
mmol ) was added in one portion. The m xture was stirred for 15 mn. after
whi ch a sol M4 YH'BAY33- ¢ ri met hyl sil yl - 2-f1 uor obr onpbenzeRETEFZHY0GIT g 4
nmml) in dry nethylene chloride (10 m) was added dropwi se. The m xture was
warmed to anbient tenperature and stirredfor 2 h. The mxture was kept at

anbient -t enperatie Wb%sa yﬁx%smgt&ak,sgggyaw 208 49 QMU CRL DARRLE A10% S0

m) was added Hyl" acetate
(2x50 m) and FWéléé"ﬁﬁ'l7r§éd2°°6?pd'aﬁlzéz%h’é‘§él%ézsdﬁ?)ed My504), filtered and

evaporated. Purification by flash chromatography (ethyl acetate/isooctane,
1:1) vyielded thesphidtioa ssorpund (1.7 g). MSmz (rel. intensity, 70 eV) 218

(M, 32), 246 é%ﬂ@&)m?@%ﬁm}/m@@%owz)@ QQLJ&&ENZ%%EPEV eparation 52:
1- (2- FLUCRO 3- E

atlon acc
preparation 5: agg'oﬂ accoml_rf R %raﬁb"ﬁgﬁ 1 )‘%T’ﬁa‘?%ﬁ@ (’ﬁbeﬂlﬁa 8]?8 Féml)
tol uene (20 ni FMoRt HigAeRthane 63 M) ethapoiget milysodismpwrasmiride 475, (34 836“‘3) 11.0
mol ), sodi um teldbonas e @/z68!.dgitenspal’b adi 24 (Met Brakia (§0, Z3gPs), ¥Yisabe), 1. 14
. M5 mz (rel 1163@1j, ntensity, 70 eV) 215 (M, 35), 201 (12), 200 (bp), 171
(18), 125 {d4). Preparation 53: 4-[2-FLUORO 3-(2- METHYL-
1, 3- DI OXOLAN- 2- YL% PHENYL] PYRI DINE A m xture of
1- (2-f | uor o- 3- PSPPPEFAT £91 phenyl ) et hanone (1.28 g, 5.95 mol), ethylene 35
glycol (1.66 nd-(1-20YEHPERIBINy4-YUI?-BUORGAENEMENVES (5 g, 3 A) and
p-t ol uenesul f oftegarach decordindn prayastah €8 (D¢ 1ldtngy1, 03, 6errrRlrddyAdib-alywene (20 m)

\tf\ﬁz ?gglt gd at  gRfdobeafiRt (@7%5 3Tc§‘r%molme‘%ﬁa%la(?o ﬁw'l) Y8R Sn Hrt.l;otn%%%l) off and
chr omat oglrjjgsphy antcﬁgm 8285[’1’3 Co?;%/i\/giegh% ffﬂﬂ'%mézo(ﬁ*‘d?}ﬁa'“{efﬁa & ev)l@éom z

(rel. intensit{!*: 7@ éwzésgaqw 235 (bpp48O (30%) , 244 (bp), 200 (56), 87 (17).
40 Preparation 54: WD 2005/ 121087 PCT/ EP2005/ 006147 66

1- ETHYL- 4- [ 2- FddpddGtion 62 M ETHYL- 1, 3- DI OXO LAN- 2- YL) PH ENYL] -1, 2, 3, 6-

TETRAHYDROPYR t tion 6:
4-12-1 vorg: 3- L‘h@igﬁpwgé"ﬁﬁo%?%qw ﬁﬁopéﬁzzr byt Ldine (0.95 o 3. 66

mmol ), 1-i‘Odoet ?‘P&F?é“’&%ccﬂﬁ ng t%"f’ﬁﬁ'ﬁ'ﬁlzg'(ﬁbz XY5H omstyBPUSHYHRRSESEM 1. 0 g,
29.3 mol ). Yi@°da 9 1), NBEdiE pydrectlpride) (AttensVigley, 0.0500- #9)m/29¢lativd-, bp), 276
(94), 219 (29)iptedst®, 7(04@) 248+, 29) 226 (Preper @k)j, ano b5}, 56 (42).

Preparation 62:
25 1-[2-FLUORQO-3-{METHYLTHIO)PHENYL)PIPERAZINE
Preparation according to preparation 22: 1-bromo-2-fluoro-3- (methyfthto)benzene (2.15
g, 9.7 mmol), toluene (50 ml), piperazine {4.19 g, 48.5 mmaol), potassium tert-butoxide
{1.31 g, 13.6 mmal), bis{dibenzylideneacetone)paliadium(Q) (0.27 g, 8.064 mmol) and
{+/-)-1,1'-binaphthyl-2,2'-diyl hydrogen phosphate (0.18 g, 0.064 mmol). Yield: 1.25 g.
30 MS my/z (rel. intensity, 70 eV) 226 (M+, 20), 191 (12), 185 (10), 184 {bp), 168 {15).

Preparation 63:

METHYL 4-[2-FLUORO-3-(METHYLTHIO)PHENYL]JPIPERAZINE-1-CARBOXYLATE

Prepraticn according to preparation 26: 1-[2-fluoro-3-{methylthio)phenyl]piperazine (1.25
35 g, 5.53 mmal), triethylamine (1.2 mi, 7.2 mmol), methylen chloride {50 mi), methy!

chloroformate (0.459 g, 6.6 mmol). Yield: 1,56 g. MS m/z (rel. intensity, 70 eV) 284 (M+,

99}, 156 (bp), 184 (44), 169 (54), 56 (60),

Preparation 64:
40 METHYL 4-[2-FLUORO-3-(METHYLSULFONYL)PHENYL]PIPERAZINE-1-CARBOXYLATE



1- ETHYL- 4-[ 2- FLUO RO 3- (2- METHYL- 1, 3-DI OXOLAN-2-YL) PH ENYL] PIPERID N E
10 Preparation according to preparation 18:

1-ethyl -4-(2-fluoro-3-(2-nmethyl -1, 3-di oxol an-2- yl)phenyl ]-1,2,3,6-tetra
hydr opyri di , 2.5 mmol), nethanol (20 m), pall ar bon
(0.32 g) an%&}g?ozg?ﬁgori c acid (0.2 m, conc). Yield: O. %CHFHJW%&
(relative intensity, 70 eV) 293 (M, 23), 292 (12), 279 (15) 278 (bp) 84
(16). 15 Preparation 56: 3- BROMO 2- FLUORGBENZO C ACID To a sol ution of

1- br ono- 2- f | UOKPBERZENRR A 68D NDF m%ylat ﬁtmlar)o i Rné{ilqy%hlk)%k r@ﬁywré}fnlérlan (50 n)

Egg::}em tr Ogenn?rgéx§t?t.7fa§ Q WQ% wﬂ"}%) ij] SUIJ‘U{‘IC aqumﬂkig 1§{rﬁ)r\?%&d$8rso§\6$ E“nﬂﬁ%\%s and

t hen poured onﬂ%o@r%gﬁéﬁ‘ '8 879 RPCRBBvEdhY sikpraeise THitiop ebivEIoBRO¥ift ur e was
br ought to anbi®ft LtZenperiat urmel)aivd rezattpevxisresedivamedas BHraire wad 89Ged50 )
was added. Thef@qoeous rebasenRe WRShRghW thbiedic@tdaydu e bheiquéx IR ), and

then mede ac dhsB)eadh 54 A0 AL ASLERN oY ap%g&h%r -2 TS RGTI 1 e

aqueous phase Y@Wgo eﬁ fac % X acet nmbi ned
organi ¢ phases fl 5(50 A9 a"éfr?& Sé\?‘ﬁf)Sﬁ’%’t(E‘& ¢ 26 Vﬁ%@%ﬁe‘f B GIFeE Phe
title conpoundSsivowe fige 2’4!“3@9‘“‘1 Iﬁﬁ'é;ﬁh#aﬂ iMSr/3 Trel. rBenBROMDER- REUORGBENZAM DE  To
a solution of ®&ochraestkeR-Hkw@masenzoi c acid (3.77 g, 17.2 mmol) in dry
tetrahydrofgran 30 (200 m) was added triethylanmne (4.77 m, 34.4 mmol)
and t hi onyl chh'p goﬁ¥569 m, 21.5 mmol). The reaction m xture was
stirred for ng - uenched with ammnia in nethanol (10 m,
saturated). Aftét F%Rac?dﬁ"%%ﬂépwﬁﬂﬂr)mﬁ“@E’HPFMZ%E the mxture was

evapor at ed andPregreation aderdin gelreparaizs 2puméthyl @€ 2ifyorbi3a(stetiyslitony!)

chr omat ogr aphypHesfi Riplerazife lcadb@iylas0Q 0 @RA 6 hicddl) ih QenioY B &h%yﬁﬂe&ﬂ(&m%@ﬁwnd

| Eéz)Y Wi i(\go;m Zzo(rﬁ'igoeéd @tﬁ@ﬂgﬁﬁ (8 Fifheor i ot A0 2 5, W ol e

Preparati on ac%ogr(g% %% preparation 5: 3-brono-2-fluorobenzam de (1.2 g,
5.5 mol), 40 toluene (20 mM), ethanol (20 m ), 1-pyridyl-4-boronic acid
(0.74 9, 6.05 Preparptiose6i um WO 2005/ 121087 PCT/ EP2005/ 006147 67 carbonate

(2.65 g), pal|lag-usmost raqkmma(dhoﬁznmvapﬁt@h 1pddiked. MS mz (rel.

t t 70 , 20 145 (18 125 (19).
IPPeSg? :’;It Iygr? 59Prgp\é}atigr1§cc£rM+g to ;?Lﬁargtgg 3£ 2 ﬂuoro 3- (20). (18), (19)

3- (1- ETHYL- 1, z(t%ﬂ“%’OTEtf?éﬂWBﬁétﬁﬁ‘Pﬁ”‘fb?el\MWL‘)72‘”r$1_)ut§fécEENZﬂf9rfmquiP8ﬁ&)r ation
accor di ng to predparstiogide & mabdrbGE%- 33ppt ildiznmrely iegnzdrbde (0.94 g, 4.34
mrol ), 1-iodoethane (3 m ), ethanol (40 m ), sodium borohydride (1.25 g,
34.8 Mol ). ‘orehdtatihdh 9. MS nmiz (rel. intensity, 70 eV) 248 (M+, bp),

247 (37), 2233 L Aok Py € rreLuorOMETHOXY)PHENOL

Preparation according to Example 29: 4-[2-methoxy-3-(trifluoromethoxy)phenyi]piperidine
(1.31 g, 4.7 mmol), pyridine hydrochloride (4 g). Yield: 0.5 g. MS my/z {relative intensity,
70 eV) 261 (M+, bp), 260 (31), 244 (11), 215 (6), 56 (93).

30  Preparation 68:
1-(2-FLUORQ-3-PIPERIDIN-4-Y{ PHENYL)ETHANONE
Preparation according to preparation 9: 1~(2—ﬂucro—B—pyridin-4-y!phenyl}ethaﬁone (0.2 g,
4.93 mmol), hydrochloric acid (0.05 mi, conc.) methanol (5 mi}, platinum oxide (0.02 g).
Yield: 0.2 g. MS m/z (relative intensity, 70 eV) 221 (M+, 25), 220 (37), 178 (96), 149
35 (41) 101 (20).

Preparatian 69:

1-(3-BROMQ-2-FLUOROPHENYL)-2,2,2-TRIFLUOROFTHANONE

To a solution of 1-bromo-2-flucrobenzene (5.0 g, 28.6 mmol) in dry tetrahydrofuran (50
40 ml) under nitrogen, at ~78 °C was added lithium diisoprepylamide (2.0 M in hexane, 15.7

ml, 31.4 mmol). The mixture was stirred for 5 minutes after which ethyi triflucroacetate



110 (41). 10 Preparation 60: 3-(1-ETHYLPI PERI DI N-4-YL) -2- FLUOROBEN ZAM | D
E Preparation according to preparation 18:
3-(1l-ethyl -1, 2,3, 6-tetrahydropyridin-4-yl)-2- fluorobenzam de (0.75 g, 3.0

mol ), net hanol 20 rri) pal | adi um on carbon (0.2 Q) ang}c #3'2({3\’/9&? hl ori c
&Ry

acid (0.2 mYOBHEI Vield: 0.57 g. M5 mz (relative i eV) 250
(M+, 48), 249 (26) 236 (34), 235 (bp), 109 (30) Preparation 61:
2- PI PERI DI N- 4- YL- 6- ( TRI FLUOROVETHYL) PH ENO L 20 Preparation according to

Exanpl e 29: 4- (2>4Rl H% Aol Lngdhan%tsQ Jng wgy MAULQIap%'oe'fA?%n (0.07 g,

0.27 mol ), pyridine el ative
0,27 mrol ).yl g Byetee fﬁasofm" 55t ﬁﬁ)f’q uf@%w(a en Yy perfyeo e Bty (G5

Prepar ati on 62:mpapspdfep. ﬁqmsﬂe(el\?EJPWEdﬁqld@)WEN’FEPﬁsP eARitPY eparation
accordi ng to prapareite (Ix1&2m!) IFHerconmred-ofdauio heesd Wavelriby (MdIbe) dbenzene (2. 15

g, 9.7 nmmol}, t@luana tf 3Qndkk Yo gs@&Wi%Em&ad@@wa&puﬁFed‘l@ RsH®Imh, pot assi um

tert-but oxi de c‘r%m %gtg%h Jf;gicfﬂ?p e S 4di ﬁe%zxd af%%%?ﬁ@%gﬁ?f?gégleﬁdi un( 0)

(0.27 g, 0.064
ohosphat e (0. wt@wsw»@?@sw L35 2p g A7 o e Pntensity,
70 eV) 226 (M+, 20), 191 (12), 185 (10), 184 (bp), 168 (15) Preparation
63: METHYL 4-[ 2rdpakdti’e-7d: ( METHYLTHN O PHENYL] Pl PERAZI NE- 1- CARBOXYLATE
Prepration;gccgrd ﬂQFLtU%RBII WL%I&&E‘ PERDIN-4- YLPHENY, EI‘HANONE

1[2f|uor03 azine

en
triethyl ani ne %Tp‘fa ”,ac';f"% TS Pﬁs& f(ér?mf"&ﬂ AR E;@'% %‘rf §F%H%rf’h I
chl or of or mat e @@?@96@-358963%4“9"% tojjet 640 m}), Behage! (4490 sz\(f}dé'r“ b“i"‘%ﬁ'ﬁéﬁ@l ty, 70
eV) 284 (M, 90933 q, 196 riidg), sodiB4 coridohite (169), (PBUPiLmI6tr{iGO)L 38 Br @panati.on 64:
40 METHYL 4- ( 2yl UOREy 3nd MeTdLitehdeiNSLlel PNVl 3 PRBAZHNE 2 XYL ATE WO
2005/ 1210815 PC([é;{’%OOS/ 00%5(%4 68 To an |Fce cool e)d sol [{)J)tl O;{zgﬁﬁﬁg {7
4-[2-fluoro-3 {/Ithl o)phenyl]p| perazi ne-|- carboxylate (1.4 g, 4.9
mmol) in sulfuric acid (1 M 10 m) was added sodiumtungstate (0.016 g,
0.05 mmol ) in 8BreeapdioniZdn f ol | owed by droppwi se addition of hydroperoxide
(30% 1.25 m, 2t2-2imokd-1-EhrevorasPirerion-xiyimenvasriaaored to 55 C and was

stirred 5 for ngé?amm@mmﬁ;%l aAaa.aﬁtguaez Mﬁuobe;@ gJFIEorE% ;@Fﬁ% Qnt tenperature
and agueo SO eh!¥anone eti (il(?g I conc rgel‘tlhea%l"Is(Z(Phase Was
extracted th aceta eél" ase was

hyd ﬁhéor;c aCI
dried (MySO4) @Hdrﬂ@waﬁo%%é%llw Eﬂ'F n‘?s%%gt’“&? m@ju(@@t‘f%@taﬁ?méﬂ%’é GHd. Yield
(1.1 g). M5 nf 24)( 278 (66) me®ef2s), 1191 (zmssewp) 316 (M+, 58), 296

Preparation 72:

25 2,2,2-TRIFLUORO-1-{2-FLUQRO-3-PIPERIDIN-4-YLPHENYL)ETHANOL
2,2,2-trifluorc-1-(2-fluoro-3~piperidin-4-ylphenyhethanone (0.045 g, 0.16 mmol) was
dissolved in ethano! {10 ml) and sodium borohydride {0.026 g, 0.064 mmol) was added.
The resulting mixture was stirred for 24 h, after which aquegus sodium carbonate (10%, .
20 mi) was added. The aqueous phase was extracted with ethylacetate (3x20 mi) and the

30 combined organic phases was dried {(Mg$Q,), filtered and evaporated to dryness. Yieid:
0.03 g. MS m/z (rel. intensity, 70 eV) 277 (M+, 87), 276 (69), 178 (14), 103 (19), 56

(bp}.

Preparation 73:

35 2-FLUORQ-3-PIPERIDIN-4-YLPHENYL METHANESULFONATE
3«{1-ethylpiperidin-4-yl)-2-fluarophenyl methanesulfonate (0.020 g, 0.033 mmol) was
dissolved in dry 1,2-dichloroethane {5 ml) and a-chioroethyichloroformat (0.014 ml, 0.033
mmeol) was added. The resulting mixture was refluxed for 1 h, and the soivent was
evaporated. MS m/z (rel. intensity, 70 eV) 273 (M+, 2), 195 (11), 194 {(bp), 178 (5), 56

a0 (60}.



(30), 228 (bp), 216 (38), 56 (71). 10 Preparation 65:

1-[ 2- FLUORO 3- ( METHYLSULFONYL) PHENYL] Pl PERAZI NE Preparation according to
preparation 29: nethyl 4-[2-fluoro-3-(nethylsulfonyl)

phenyl ] pi per azi ne-i - carboxyl ate (1.0 g, 3.16 mmol) in ethanol

hydrochl ori Y@&'§1388715 M 20 m). Yield: 0.34 g. MS n12P<(Tf@200°{09ﬂ1é sity,
70 eV) 258 (M+, 17), 215 (13), 216 (bp), 209 (6), 137 (9). Preparation 66:
4-[ 2- METHOXY- 3- (TRI FLUCRC]VETHOXY) PHENYL] PHLPERIDINE 20 Preparation

accordi ng to prgRasakie 34 4-[2-fluoro-3

(trifluoromethox r} eri dine gjl 23 % 4.7 mol),

N, N- di met hyl f or %’f &3 MG AR ORIPER O 4178t hanol  (30% 2,35 ni,
13.2 mol ). i e‘]r%paraj_lorggccgd:npﬁoeﬁg:rammp@hw@l?theggceptron that n-hexyllitium was used

2- Pl PERI DI N- 4- Yhstdad (ol iRbétl KBREVETB-RO ) RN mBHeIR#d) 8dnk 4R (8CE &7k Adolf, Qry

Exanpl e 29: s4- [tztrmwe@meﬁm(rmsl trleuwtnmwgw,}@Esgnylallmfpmﬂ?ap% (1.31 g,

4.7 mol ), pyr| , droch relative
intensity, ¥ \%bpf% WE( 6 Q'gi%ﬁ“ %BYL?J PDAnS ("Tlrj‘/z%?ig"f% FY 7 é@v)(%f:?) 30
Preparati on 68 +149()225ﬁLPJ®R§53‘ Pt PERLDPAZR YLPHENYL) ETHANONE  Pr epar at i on
according to preparation 9: 1-(2-fluoro-3-pyridin-4-yl phenyl)ethanone (0.2
g, 0.93 mvl) pryatsusaric acid (0.05 nl, conc.) nethanol (5 m),

221 (W, 280 200" 30 Fw%‘bei S %B i ARTE P BB V) 5o
1- ( 3- BROVD: 2- Ft‘lﬁﬁéﬁ&? P4 Zﬂ%’mé("rﬁf‘ﬁ@ RIPIRAR Ef i) gal%mmt}f?on of
1- brono- 2-f | uoﬁﬁﬁwzé%(ce@'ﬁ@%m)@@t@umﬂp rihwalr heated fir absadrvdrintamiof 30 40

m ) under nitr agermigtire-wiS cafeawaso acldatkr 200 MipRasdidi&ope eRyrad dere( 2. 0 Min

hexane, 15.7 ni ara@&, 4 Lous s after
whi ch et hy[lstrle;tl ! w%ﬁigig{] t@ggg ?g%g ng‘%os%&%%&%%ﬁ%%ﬁ% ngé%és 76 ni,
31.4 mol) Was b e Ay BB GRET AERT jiPses 78S

addi ti onal hours‘nd W%Of?%%@tqrﬁﬁswgtvaﬁ'@ tie sorprostRR 6190 Mz interaser7at ur e
and water (50 ewlJSidks, midsd.(sSThet7ibsses (wer eros@par at ed and the aqueous
phase extracted with ethylacetate (3x100 m ). The conbi ned organi c phases
was dried (I\/gSQpQ afilnIgevaporated to dryness to give an 0|I The residue

was purlfl ¥ L%%@BB chromat o ﬁ’ﬁé i.sooct ane ive the title
conpound ( L EEQT(EFTH\}%SUHF TSR] 170 & VR ‘7‘?0"( RIDING 270
( M, 11) 203 t’rgqa)ratloggg_m(dmg to Erpgare%)stl 1-ethyl-4- [2 -flucro~3-(methyithio)phenyl]-
1,2,3,6-tetrahydropyridine (22.5 g, 89.6 mmol), sulfuric acid (1 M, 180 mi), sodium
tungstate (0.296 g, 0.89 mmol), hydrogen peroxide (30%, 22.9 mi, 224 mmol), Flash
column chromatography (ethyl acetate/methanel, 1:1) gave the title compound (17.2 gj.
25 MS m/z (rel. intensity, 70 eV) 283 (M+, 63), 268 (bp), 146 (51), 110 {87), 56 (59).

Preparation 77:
1-ETHYL-4-[2-FLUORO-3-(METHYLSULFINYL)PHENYL]-1,2,3,6-TETRAHYDROPYRIDINE
Flash column chromatography (ethyl acetate/methanol, 1:1) of the reaction mixture from

30 preparation 76 gave the title compound (150 mg). MS m/z (rel. intensity, 70 eV) 267 (M+,
bp), 252 (87), 237 (74), 146 (43), 110 (43),

Preparation 78:

4-[2-FLUORQ-3-{TRIFLUOROMETHYL)PHENYL]-1-PROPYL-1,2,3,6-TETRAHYDROPYRIDINE

A salution of 4-[2-flucro-3-(trifluoromethyl)pheny!]-1-propyipiperidin-4-ol (8.0 g, 26
35 mmol) in trifiuoroacetic acid {80 ml) was heated at veflux for 20 h. The mixture was

poured on to ice and was basified with 10 M sodium hydroxide. The mixture was extracted

with ethylacetate (3x100 mi) and the combined arganic phases was dried (MgS0,), filtered

and evaporated to dryness. The residue was purified by flash column chromatography

(ethyfacetate/methano‘!, 1:1) to give the title compound (5.6 g). MS m/z (rel. intensity, 70
40 ev) 287 (M+, 22), 259 (16), 258 (bp), 177 (10}, 147 (10).



Preparation 70: 10

2,2, 2- TRI FLUORO 1- ( 2- FLUORO 3- PYRI DI N- 4- YLPHENYL) ETHANONE Pr epar ati on
according to preparation 5: 1-(3-brono-2-fluorophenyl)-2,2, 2 trifluoro-

et hanone (2 38 8.78 mml ), toluene (40 m ), ethanol (40 %

1- pyri dyl - ?tg?ﬁ?d"%m d (1.43 g, 10.5 mol). sodi um cHBIFAEND o),

pal | adi umtetrakl s (1.38 g, 0.8 mml ). Yield: 1.36 g Mo mz (rel.
intensity, 70 eV) 269 (M, 43), 200 (bp), 4172 (22), 145 (18), 15 125 (22).
Preparation 71:

2,2,2-TRI FLUORO 1- ( 2- FLUORO 3- PI PERI DI N- 4- YLPHENYL) ETHANONE Pr epar ati on
accordl ng to pr;rearaglong 2,2,2-trifluoro-I|-(2-fluoro-3-pyridin-4 20

yl phenyl ) et hanone? d, 4.68 mml), hydrochloric acid (0.2 nl, conc),

met hanol (20 m-)2- FLpowmrdesa(mmem] 1-¥redvdeir€RIOB-goL M5 nlz (rel ative
intensity, 70 eM)a sil@od MﬁrBrorg&)ZvﬂungQEchﬁﬁﬂuonM@ L £33y motdhlin APkt AR aloRIPI

Preparatione/2: 4

2,2, 2-TRI FL %)5;3 EEUAR 9§" B PR O RPA S A PHENTLY BAVIARIN (2-5 M in hexane,

2,2, 2-trifluor %% ('2-41°PuBFEL-3Msi PTaPE #irgpr Strehyl 3ftet WaRbAsoLterods'%y!Y 0. 16
ol ) was di sstftifeddt-preevet addoné (92 ad 37 ramd) saidi etretivdrofhgrd{So de) w6.2026 g,

0. 064 mol ) wasiraglédedrhe rédueing eiktutel g Wl Ut €79V8S (S 3B Ginfl @fenAodant &f t er

whi ch aqueous msewmeg@a@@@tv@atérlg%’@ mI)ZQamac) aéﬁ@ﬁd %ged%m ngm%s g%%%usm&hase

was extracted wt thy

phases wastl?rl eH‘YFﬁ}’g%ij)”‘%fu"ﬁ 2?%8’”%\%&?%‘2/%%&”&?5@8 Y g7 HES4) q‘FeéTdda”d 0. 03
g. M5 mz (rel v3mEassiotdrynesn T/ pilp vepidupiwas garified 20p 6lagis 93lumn 28 ohdt4yrapihy0 3
(19), 56 (bp) (ctRyi@paraghéetdamoll 3:1) Bbgile thk LBRGmPorIdRERIGRI M by \kdPHizbity, 70
METHANESUL FONAER) 303- (&1 o el Bhpesd é*sﬁ'lér yjl) -185 £1|7‘)'0r ophenyl net hanesul fonate
(0.020 g, 0.033 nmol) was di ssol ved i n dry 1, 2-dichl oroethane (5 m) and
o- chl or oet h)él chloroformat (0.014 m, 0.033 mml ) was added. The resulting
m xture was’refluxed for 1 h, and the solvent was evaporated. Ms nfz (rel.
intensity, 70 &% folp@ng(thats wp useidy efvdldation Qe (dopdoyundt ABo(dig, to BB invé@ich60) . WO
2005/ 121087 PCT/ EP2005/ 006147 70 Preparation 74:

1- ETHYL- 4-[ 2- F@umqgt QMEJWLTHI O) PHENYL] PI PERI DI N-4-CL  Preparation
according to pg he ‘exception that n-hexyl|iti s .used
netead of - beryTEReRTIY o e et s R ot Blshth PR By oo P (18 g,
67.8 mmol )2 ﬁ"‘é PREFeAh FEFETiFFafuTErS. ) USA. KenogrtRd thipfnited Rgisgen
hexane, 31 n1 afElyzemaid)an Appleetidrikqsh pempdemeadipgariewittd » Giitg), inteadmmbyd. (N¥i el d:
20.7 g. M8 m zD(G@i,,Na'tidsHaenaa}dnyantsYC)sﬁ)\./kaca@Qtivit(( MbnitdHEbasisteaador GRRdrat23Betf136)

56 ( 31) , 84 ( Zﬁame (W x L=40cm x 4Qcm) equipped with photobeam sensors. During measurements of

behavioural activity,” a8 rat was put in a transparent acrylic cage {WxLxH, 40x40x30 ¢m)

25 which in turn was placed in the activity monitor, Each activity monitor was equipped with
three rows of infrared photobeam sensors, each row consisting of 16 sensors. Two rows
were placed along the front and the side of the floor of the cage, at a 90° angle, and the .
third row was placed 10 cm above the floor to measure vertical activity. Photobeam
sensors were spaced 2.5 cm apart. Each activity monitor was fitted in an identical sound

30 and light attenuating box containing a weak house light and a fan.

The computer software was written using object oriented programming (LabVIEW?®,
National instruments, Austin, TX, USA),

35 Behavioural data from each activity monitor, representing the position (horizontal center
of gravity and vertical activity) of the animal at each time, were recorded at a sampling
frequency of 25 Hz and collected using a custom written LABView™ application. The data
from each recording session were stored and analyzed with respect to distance traveled.
Each behavioural recording session lasted 60 min, starting approximately 4 min after the

40 injection of test compound. Similar behavioural recording procedures were applied for



Preparation 75: 10

1- ETHYL- 4- [ 2- FLUORO- 3- ( METHYLTHI O) PHENYL] - 1, 2, 3, 6- TETRAHYDROPYRI DI NE A

m xture of 1- ethyl -4-[ 2-fluoro-3-(nethylthio)phenyl] pi peridi n-4-ol (42 g,
156 nmmol ), %(Ophurl c acid (conc, 8.5 nm) and toluene (200 @was heat ed
in a Dean- St“éf? 14 for 20 h. The nixture was cool ed ti&7F*E>Wt%er (200
m ) was added and the phases were separated. The aqueous phase was
basified with aqueous sodi um hydroxide (55 and 15 extracted with et hyI

acetate (2x50 ), naTJ%eangqmlpP@gﬁaqgogn%ﬂ' ﬁat?graest?esate aénpql tg N%EO‘;}G gi ” a

evaporated to dJo ness 1o give e %

intensity, 70 ‘€ of = MERR, Py %3 M3 3gOT a8y rec‘irﬂ'?g 6563?” '”fﬁ%a‘{t'&@') Moty p(‘39154)
Pr epar at i on 76:Protyeated with MK-801 were given a dose of 0.7 mg/kg i.p.. 80 min before the recording

1- ETHYL- 4- [ 2- FIstiGRO- 8- th&/E WL ShnFEGINYhE RPHOMNY lale drefantedbasl BELRARYDRORYRI £l NE

Preparati onsac Q@Jrﬁdlﬁlﬂmh@teprt@%ﬁﬁw l%trﬁﬂms Isnéél compansons were carried out usmg

-4-[2-fI 3-
89,6 moly sl TUERe bl SHRREI iy Sesty s R @Y o Pkt B slsafigted go
mmol ), hydr oger?”'ﬁ@lsoﬁa&é“c(”'36‘@?apaz%”9 WAre male agRsRY therME8H ot ol-emefietamine

chr omat ogr aphy c¢étolyy tesgasételrt e/ met hanol, 1:1) gave the title conpound (17.2
25 M mz (rel. intensity, 70 eV) 283 (Mm+, 63), 268 (bp), 146 (51), 110

87), 56 r o v of am o erio
LTIV Fg) FLC @g@g?g AL T RV BN o M5 P E RAISVBIEBT R NE
Fl ash col um ch#'$ FS&r SPNYOE SEREAU e S f ?‘héntb"F‘ad 97 1§ [PIERBINE Pt i on
m xture from 3Tt eparRkt Pveh tiredegavendend ti, t3eardotifoumal/kg 1550 inghe sBent z
(rel. intensit yxpedRem Vit 6amiidientddp Yiose? B2seb&réle, exgadifnetied falculAiBnd 43 )based 10
I(DLY‘rE) 1 ngepar abh QRtad & dtﬁ"“hL Zheﬁgmrauté TE\’J E&W&&LR@EWM ZidadeBCure
4-[2-f1 uoro 3- -{[trW uoora"ﬁ%’eﬁml' e'cﬁ”tr flitt:grbéﬂ)eﬁ?ftﬁﬁbaé? PE Tz P8IEHE" 26
35 mml) in tr|§”Fd@?do%ﬁ9é'f"|)/él+éé‘?sﬁ/5?8 \Ras foHie prEsnetars rasg | Uisedf with 28eh. The
m xture was potasedtiaon: Eoilc 8. Safdravds Enba@%‘ pfednwl.t o ekOmade sadidente Invels axi de.
The m xture wasegxtanaeiredhe W it hep@hday 1€ @fnad Qitk X0 vdnnaBekribited Qcﬁlar’léh ned
organi ¢ phasesw LT ?pfo( Q@ﬁp surfeh‘lhrgt%ﬁg Prgsggzec?ﬁ%pggn%gsegvér%sqr ¥gss- The

resi due wag, puri, ed by f FUnm - chrorat ogr &

(ethyfaceta?e/rre‘feﬁanol 1:1) to give the title conmpound (5.6 g). M5 nmlz
(rel. intensity, 70 40 eV) 287 (M, 22), 259 (16), 258 (bp) 177 (10), 147
(10). t: [

2- FLUORO- 3- ( TRAte: kRS ErdUirY LadtiviRi s&elihe] cireliaRRQ- P BlBER 2Ry HM‘rADrgs QR
solution of 3- éﬁ@\r&f gnJ J)dﬂgggp%gﬁglhrpgnl&ﬂs%r lrtgeel n(b;c fgre%‘am Zhasr: L)m the pon¥3}8 C

tetrahydr ran
@é%@em'spfefabpﬁﬁs or &E’F“S"’trffﬁS? yissefigg aH‘i’ f(PﬁPeE‘W&s

n-but yi | i t4Hi un (tﬁxg ‘%ﬁ PR
stirred for 1 tl*fa’aﬂ’{’%f“av\ﬁﬂbéwu%[‘%@hw?ie@)Witbfesn@moylts cditeti of negbamines and their
4- propyl -1 - pi peeteightitee. (5.2 g, 37 mMmol) in dry tetrahydrofuran (50 m) was
added

The monocamine transmitter substances (NA (noradrenaline), DA (dopamine), S-HT

30 (serotonin)} as well as their amine (NM (normethanephrine), 3-MT (3-methoxytyramine))

and acid (DOPAC (3,4-dihydroxyphenylacetic acid), 5-HIAA (5-hydroxyindoleacetic acid),

HVA (homovanillic acid)) metabolites are quantified in_brain tissue homogenates by HPLC

separations and electrochemicat detection

35 The analytical method is based on two chromatographic separations dedicated for amines
or acids, Two chromatographic systems share a common auto Injector with a 10-port
valve and two sample loops for simultaneous injection on the two systems. Both systems
are equipped with a reverse phase column (Luna C18(2), dp 3 um, 50*2mm i.d.,
Phenomenex) and electrochemical detection is accomplished at two potentials on glassy

40 carbon electrodes (MF-1000, Bioanalytical Systems, Inc.). The column effluent is passed
via a T-connection to the detection cell or to a waste outlet. This is accomplished by two



dropwi se. The resulting m xture was stirred at -78 OC for 30 mn and then
brought to anbient tenperature. Water (100 m) was added and the m xture
was extracted with 10 ethylacetate (3x100 m ). The conbi ned organic phases
was dried ( 804% flltered and evaporated to dryness. The oil

was purifie 1248A col utm chromat ography (et hyl acet 5?5’/’5?‘7%“[0?@%& 1 1)
to give the title conpound (8.0 g). MSs mz (rel. intensity, 70 eV) 305
(Mt, 5), 276 (bp), 258 (35), 191 (21), 18p3(17). 15 The followi ng tests

were used for eyallatine Qfict *B%cl?%%@%ﬂg%a%c&r&ké}gr & uéth% 'd?é(«%ﬁtw Offe 1IN
vivo test: Behavi our Behayi oura act 1 vi % ? D| gi scan
Btivi by montt SYRTTPEEING {8 Tom0PRHIGS et BEEE PORTES CTRTE. o
USA), connect edchisyehihopmieiscrooy @haéﬁ:éﬁ'r’f My yorpe %N@Ya%mﬁﬁ@tﬁ'és FEEI2AE osh
conput er equi ppeéd:Mpsddunacittetgi WahM,i mddetr fBe /Dol GDTANB 1 B 0s&dtioNadtérvinlal

| nstrument ss  Usfdtive BASNAQRS tdrkkd s aRDBLE QRa 6.8MEITRE 8&lie@fs iBn GHlAG ALHIE HARE al

frame ( Wx L= 4?{?% 49%% eﬂqlll“meo{}gtgm\@oﬁtjgmpmgltc 999@%??&%% §|tr§g‘f5 'm’ng MeOH

measurenments o avl] our a nspar ent

acrylic cage (WLYH; Mﬂ@kh‘b}éd["énﬂ“% Shifenicrpcid 9 ‘tsLﬂ‘fF‘r RASOP dLbl™ ReeHEn
activity nonit ertentBcHative td Ad/AIL! rafmertcopreeds @ddiffped with three rows of
i nfrared phot obeam sensors, each row consisting of 16 sensors. Two rows

vere placegyal eﬂgvsm fsrrtmkcr@m of B8p s ng%mtab@caﬁch@% wt@@m&&a méd a 900
angle, and the th

angl o 2 e lad Lol s Pl Rced A0, Sl a0ue R ool L0, TPanls
activity nonit &0 wad/kgistt Bderiersingle §xderifednt dihe @@ﬂ%'ev%af&r\f&?rm?“@?ﬁ’t togeptetiuat i ng
box cont ai ni ngarai waakd hays elebstghtquard aifiraiRatioThetoc otigut emctsaf t ViadEmwas
witten using @mn%g}(aqeéseﬁtb%@bmmOgrharmﬁgaréfh@sw E\é\(me,d whRtthON&dtrictions:

I nstr urrent A!E'&t 'dLo 5<§P%eU<§A)SS(%<%d<B§JGaO¥IE9 6}) o o(f-lcontrol (Oee ?%I%rléal%tést\(rkgtg

moni t or, represesﬁt ho Nt a

vertical acti vfot”We“Eﬁ 'e‘ﬁ‘f’efo‘é'ﬁ‘re FRTAMS e e e ity Wéeat?ﬁe]rog “Féeéd‘f“ﬁeada%ﬂo”he"§%l‘r‘rpl ing
frequency of 28strbuterhdiuered veighted todi frg egenc msdsoramant tatuen PleBY dRdvianges
application. Theetatwof tickOmi@ach recordi ng session were stored and anal yzed
with respect to di stance travel ed. Each behavi oural recordi ng session

| asted 60 n, start |tnégﬁ_a,a}JpOQ“rf(?]>a<gjl tely 4 mn after the 40 injection of test
conpound. or di ng procedures were applied for WO
2005/ 121087 PCﬁ’WEF’Q?)’GE—'ﬂrBGB'iOA"P“ 79 heBIgEH AT RERG i PTiY b PRl 19 RS GEHCHAY S .

Rat s pre-tr eat &dt whiphund -ispaviptvastent pe!ixelri@. gimoe’Ry ar Intdyseeusly al s Bmeijickging . p. .

10 m n before #hbeefRE Qtictg, S5 BérOftodp) AHB®I BBbd YdckYes B8 ithedltakeRaduBing six

pre-treat ed Wi r‘ioﬂrs'\é§089]9 %rﬁ% Q,‘zd’%o 62490% a% %0 miz';méskagtel‘ F&mmst?a@xomopthpef ore

the recor ent ed

e count S0 e B e ORI TN T IRELSLS fF O BIErAry AR a1 o
Statistical coWpdiodbinsd vidiee calr ddrigistolien seghe S#%d’é?ﬂ”eé jfter dRtravagpaF nst
t he control graumistianod\ise &OH raor Thapplaek@nhiewpr@ctistedde@drdingnd i ksiowing:

statistical COARARHSANS IR FBAR BBEhARIon L8 MR~ Frofr BRPRE]IBM Ne
' the last concentration measured (Clast), calculated by the log/linear trapezoidal
30  method.

The levels of test compound are measured by means of liquid chromatography-mass
spectrometry (LC-MS) (Hewlett-Packard 1100MSD Series). The LC-MS modufe includes a
quaternary pump system, vacuum degasser, thermostatted autosampler, thermostatted
35 column compartment, diode array detector and API-ES spray chamber. Data handling was
performed with a HP ChembStation rev.A.06.03. system. Instrument settings:MSD made:
Selected ion monitoring {SIM) MSD polarity: Positiv Gas temp: 350 °C Drying gas: 13,0

i/min Nebulizer gas: 50 psig Capillary voitage: 5000 V Fragmentor voltage: 70 V
Analytical column: Zorbax eclipse XDB-C8 (4.6*150 mm, § pm) at 20 °C. The mobile
40 phase was acetic acid {0,03%) (solvent A) and acetonitrile (solvent B). The flow rate of



controls, respectively. 10 ED5p val ues for reduction of anphetam ne-induced
hyper -1 oconotion are cal culated by curve fitting. For nobst conpounds, the
eval uation is based on 16 anphetam ne pre- treated ani nmals over the dose
range 0, 11, 33 and 100 pnol/kg s.c. in one single experinment, wt

conpl enent aM\P H8¥EI%7 separate experiments. Cal cul ati orf’§Té¥?Pé9°B/8%6éﬁ on

di stance during the last 45 m nutes of one hour of neasurenent. The

di stances are 15 normalised to anphet am ngzcontrol and fitted by | east

square mini m zatd I QN %

" End- ( End- Control @jb 1%%:1 osé3 ‘)"g'foB‘e)e’““f’H § BATHAT APy M ¥ ¥ ed
with the restr{é3BRs e'E'B%rﬁaﬁﬁ‘g ”Deaf)'ggf’éBé’@Se'"%’Bg’O% of control. To estimate
confidence levels for the parameters, the fit is repeated 100 tines with a
random evenl y dkgdctibisptaeeluggvatedsami@sqiLs08 fdipwdny dfi@Ed @veLteBRasraaent

val ue. Present gd pRBRQod @NERMaCANRIEIDWRSs25 1%%dde%orh\éaAHLl€a§ adjl;&eavﬂo\{? py est:

Neur ochemi stry f%]dg{t,o,g hfezﬂ?'}ﬁ ragedd'?l c&t E{Eeé %mse%g%%?on wgﬁa %ra?t%d wu&rb?d

decapitated an

petri-dish. Th&' IdECH’BP&"e?“B’PEeB‘f é’?al‘i'“gtf?fez%f"l“] Jﬁﬁmgaﬂ'ﬁéaVFW ¥ affer cemrifggatiorx and
t he remai ni ng hemfsphidr alsmplr twe ahd eqpbratedtoc wenes dndss e ctrech andrdgeozén. Each
brain part was rﬁﬂb@ﬂéﬂlﬁéﬂd@éol@é&ﬁh YZeg WolidpragSpest a&@(d dss/o)C&@Eoﬁam;e ek:5)

o mestna sk N8l JFRLARG) Lf GRecalfionIPNARENE, ‘i»f« L Erosyns! anges (NA

(noradr enal I ne rotoni

anmi ne (NM (nor %@f‘?‘?&né‘b”rﬁ ey f‘?ré NPV R %W&?U'?oa @)Y)] -1-pRYIPiRETIHN ) DOPAC
(3, 4-di hydr oxybh‘éWPrdc‘é'ﬁecmamttda) range Wf AASQOSpry ds oxepiemed dlveattieli wpaeiialy,  HVA
(honmovani | | i ¢ aobwhs)of pat @bebiddies vanepigdanthiiked in. brain tissue

honogenat es by HPLC separations and el ectrochem cal detection 35 The

anal yti cal gﬂatp estbﬂstabohgrlabm chr pmat ogr a hi c separations dedicated for
am nes or hare a comon auto | njector
with a 10- portRat\)‘é?ﬂf@”ﬁ??d“ef%res'%ﬂ‘ﬂﬁ?deasl Gepsed bt FoginnidP BN verififree 6+8h on
the two syst ens20-BOt kit ywtoe mgodifigatene gyi ppeldy Wdrlofa 0.ewe nsa*phalsgecoltiunm
(Luna C18(2), dpsi8km, pEOf@nBuffer d) was BH@&%P@K&m@QQsa%B@QEJ ﬂ&h@d&&@has
detection i S a&!‘ﬁ@%l&& ﬁ:h%g n%tetsmteggtop s%p pﬁtg\lt ?‘v%ss¥lltrfcentr%geé)ﬁ 1%!] %8& rodes

(MF- 1000, oanal assed via
a T-connection®{ ?41%?003%§t9|%§ R 'FEI?'E ofFO”E H“Gd“tﬁﬂé%”[t"éf”?ﬂﬁ‘f’“ &S re‘f*Fﬁ“%"dF%'” 1
acconpl i shed b‘?”ﬁ\ﬂkﬁf\ﬂﬁ@@)%ﬁi%l%?ropc'?ﬁ@zoo5/ 006147 73 sol enoi d val ves,
whi ch bl ock either the waste or detector outlet. By preventing the

chr omat ogr aphi ¢ uf LeNL.2 bF rme eae f}h&@anl&éﬂ@m&jt ﬁCuLaQér, a.bc?fx& %L 2d%é?ﬁ1llr9ﬂwer

conditions ar e ACRICYEL e AUEOYS ”ﬁi b 1088, 6 rdaclil Ml beoh O pf 1
n

acid systengcorgjt ains. crir m<Citrat

(v/v) and “EDTAGY" AV BefdcPPGH HRPEnAREN § o 17 é‘l“%ttf‘FS\/’éC‘tht‘%g‘?tA&idc et erence
are 0.45 and 08y, biopkdl-ARguit W4T bPLOsdileatangr rbhiokeTprstrern(cOstGkaniat AdM) f or
the am ne systremm clontakis €dst stogpeddydadaitidMor 306l Ed aEaddrRrik0 TRVbrolaOH

precipitation was then removed by rejecting the pellet after centrifugation at 10.000 g for

10 minutes (Heraeus, Biofuge fresco) in 4°C. The test compound was analysed using
30 HPLC-MS (Hewlett-Packard 1100MSD Series) with a Zorbax SB-C18 cofumn (2.1*%150 mm,

S pm} using 0.03% formic acid and acetonitrile as mobile phase (gradient) or a Zorbax

Eclipse XDB-C18 {‘3*75 mm, 3.5um) using 0.03% acetic acid and acetonitrile as mobile

phase (gradient). The 15 min turnover was calculated as the fraction of test compound

eliminated after 15 minutes, expressed in percent of 0 min levels, i.e. 100%[conc test
35  compound at O min ~ concentration at 15 min] / conc at 0 min.

Preparation of liver microsomes was performed as described in Férin (1980). Protocols for
incubation with liver microsomes are referred in Crespi et Stresser (2000), and Renwick et
al (2001),
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9% v/v), MeCN 10.5%v/v), decane sulfonic acid 0.45 mM and EDTA 0.1 nM
Detection potentials relative to Ag/AgCl reference are 0.45 and 0. 65V. 10
ED50 val ues for the increase of DOPAC in striatumare cal cul ated by curve
fitting. For npst conpounds, the evaluation is based on 20 aninals over
the dose rafgd?@y'™3%7 " 11, 33 and 100 pnol/kg s.c. in SR&ECEHPER7
experinment. The DOPAC | evels are nornmalised to control and fitted by | east
square mnimzation to the function "End- ¢End-

Control )/ (1+(dose/&Rso) 51op)" The four paraneters are fitted with the
restrictions: es%uljé?>a9m DQ4 étfe%lsso gfﬁ 3E50<End_<400 or End=200% of control
(see table 1). To estimate Fi IR0 FRUBRIEC FEENPREr TEFRASrebased i fi t

i s repeated 10079 AE@NGNEH- Beradgsmiet-anl 325-38E st ri but ed squared wei ght (0
to 1) for every neasurenent val ue. Presented ED50-ranges cover 95% of

thefse Vag“gf hZ:@rnh nL.}/imsm_t Eﬁjcfs Q@!mppérp?y@i gq@r{yicga{a,@p@,r,;rgg;ggao,,%rigaq_

per f or ne QUL Snidft £ AR tjio rterial and venoys catheters.
Test conpound i$ nan&m'eni&gt or eggrg];tglcif}/ﬁgﬁ’ K S RDI _ﬁa’qﬁgmpﬁ&r%@e%&f‘gw at 5
pnol / kg using TREVEABES SCEThEtBPLOW HaB s3im0 girdiny, ofafifassit ape Browy BAnpl es
are then taken AgelPh#g- 8160 4Wci#Ps at 0, 3, 9, 27, 60, 120, 180, 240, 300
and, 360 mnutes after adm nistration of the 25 test conpound. The oral
bi oavai | abiLhi t weMas, CA CUl %1€ 02881 M LRI %rOb L8, a, ynder _curve)
obt ai ned after té(ugrlomgtqrﬁoqji smt_irr‘ %t }gOI’)l over[_ t h%f_AE!& %Ettnﬁ\lﬁ%%ﬁsﬁe%qzmxyé‘venous
adninistration for each rat. The" Pyl Heter’” s ReisvEane i se eVt &¥rdFng to
the fol | owi ng: CYROE:Xepohirtist 344R8ER04 he pl asma concentration versus time
curve fromtinme zero to the last concentration neasured (C ast), calcul ated

by the | og/li neatudtibapeiaipdales 30 met hod. The | evel s of test conpound are
measur ed bysne Lo romat ogr aphy-mass _spectrometry (LG MS
(Hew et t - Pgscka?é}&g?%??%g%%ggrggg) ?apf%gm?_% %@frﬁ%d?ié i ﬁ%‘?ggd\@i”eé a’ﬁatfeéi)’ nary
punp system vECUERJRYSEPEHIS1Hh dPsriuenic-edingutd Sinisrer for Widewpsefaeteed 35
col utm conpar t KEEfien 1-@ifomediehvtaortetiiat (onwandvtaRbm ESsisp SHILES hanbentatiddat a
handl i ng was pethé eruredesdstiipud  MRUENETIRGA LS ORIHBY e d3Brdd D¢ taYisdeBMn are

| nstrunment set gildgeiolPRgi@ee: Sel ected ion nmonitoring (SIM MSD polarity:
Positiv Gagytenp: 350 C Drying gas: 13,0 |I/min Nebulizer gas: 50 psig
Capill ary vol tage: 5000 V Fragnentor voltage: 70 V Anal yti.cal colum:

Zor bax ecl i pse’ SBEEPL orae'esey wipowdpaytharvetoT. The nobile 40 phase was
acetic acid (0,03% (solvent A) and xeeponictiogd e (sol vent B). The flow rate
of WD 2005/121087 PCT/ EP2005/ 006147 74 thez2mpbil e phase was 0,8 M/ mn.
The elution was starting at 12% of sol%Zent BSSsocratic for 4,5 mn, then
increasing linearity to 600/a over 4,5 m n. 3B%tracti ons procedure: Plasnma
sanples (0,25-0.5 m) were diluted with watéféto 1 nl, and 5 60 pnol (100
pi) internal standard (-)-0SU6241 was ‘added.43The pH was adjusted to 11 by
t he addition of 25 ul saturated NaZCQ% Aftéé%m Xi ng, the sanples were

extracted with 4 :
T 1 475

17 1.6

Calculation of van der Waals volumes {V({vdwW)) for R1 and R2 substituents
25 Each substituent volume has been caiculated as the difference between the volume of its
" monosubstituted phenyl and the volume of benzene [V(véW)subst = V(vdW)subst:Ph ~
V{vdW)Ph]. The volume calculations have been performed on geometries derived from
energy minimisations using the Merck Molecular Force Field (mmff94) in the 2004.03 re-
lease of Chemical Computing Group's { www.chemcomp.com ) Molecular Operating Eavi-
30 ronment {MOE) software. Selected van der Waals volumes are given in Table 7 beiow.

Table 7: Selected cailculated van der Waals volumes for functional groups of the inven-
tion, ) ' A



m di chl oromet hane by shaking for 20 mn. The organic |ayer was after
centrifugation transferred to a snaller tube and evaporated to dryness
under a stream of nitrogen. The residue was then dissolved in 120 pl
nobi | e phase (acetic acid (0,03%: acetonitrile, 95:5) 10 for LC- M

anal ysi s (10”‘%?0"?%1@& ed). The selective ion (M) was MSHHAeEEYr each
Exanpl e, and WH 296 for (-)-0SU6241

((3-[3-(ethylsul fonyl)phenyl]-1-propyl pi pggidine). A standard curve over
the range of 1-500 pnol is,pL Qared t¥ a d| ng a roprlate am)unts of test
conpound to bl ank plasma sa es 1857 wtro”ﬁl REEYFol i ¢P%48bility in
rat |liver nmicrosoms Rat |isver microsomes were IsoI at’®d"as descri bed by
Fortin (1980) Tox #gpl Ph@ 54(3)35.684845430, cikh m& nmodkL fiead i ons e.g.
3 mJg liver of a 0.1 M Na/&PO4 buffer with 0.1SM K pH 7.4, uffer 1)
was added before honopgeni sation, the honobgenate was centrifuged for 20

m nutes instead of 15, the iuper natant was ultracentrifuged at 100, 000 20 g
i nstead of 105.000.g and the*pellet fromthe ultrace fugati on was
resuspended in 1 9%y I| of 209%3¥12587% (IG&Fér ol buf #2875005 1 pL of ,
0.2 or 1 mMMtest substance”diluted in water, and 10 20 ng/nL rat liver

m crosonme were mxed with 149 pL 37 C buffer 1 and the reaction was started
by 25 addition of 40 pL 4 A .0/ mL NADPH. After O or 1§\Fm' nut es i ncubation
at 37 oC in a head bl o (LAB Ll LTI r or 4you, TS-100
Ther no shaker at aé?d()c!(;&& rp he reac?llg%n%/\J/as O‘(TE& é addi f % E%Ef 100 pL
pure acetonitrile. The prote| n precipitation Was then renoved by rejecting
the pellet after centrifugaiion at 10.000 g for 10 mnutes (Her aeus,

Bi of uge fresco) in 4C. Theytgst conpound was anal ysed ’%&SI ng 30 HPLC- M5
(Hew et t - Packar dS220BMSD Ebrl es) wet.esaoZor bagodi Cl8~col unss 46862* 150 nm

5 pm using 0.03%formc id and acetonitrile as no e phase (gradient)
or a Zorbax Eclipse XDB-C18 (3*75 mm 3. Spn) using 0.03% acetic acid and
acetonitrile as nobile ph a (gradient). The 15 m n*\{dir nover was
calculated as thg. {:@é:tl o] * test cg)rzgound el imnated after 15 m nutes,
expressed in percen of Ol pgin 1evePe®' 9%, 106%Fconcltést FPEWspound at 0
mn - concentration at 15 mn] / conc at O mn. Preparation of liver

m crosonmes was performed as_gescribed in Fortin (1980). Protocols for

i ncubation with liver mcrgsones are referred in Cre<pi. et Stresser (2000),
and Renw ck et H2¢r§:001) 40 WO 280&3351087 drfeh/ EP2BQ5/ 0063b44s2565

Ref erences Crespi C L, and®”DM Stressser (2000). Flu metric screening for
nmet abol i sm based drug- drug interactions. J. Pharm Tox. Meth. 44. 325-331
5 Forlin L. (1980) Effectsjef C ophen A50, 3-nethylchgl antrene,

pr egnenol one-| 6aq- rboniftrile and Phenobarbital on e hepatic m crosomal
8‘9'52&% 41.343755 OCHF2 30.375005

cytochrone P-450* nde

CH2802Me 59.062505

O
4 :2

18.984375

gl 1
sqo F
CH2S0O2CE3 (5 72.562505 £ @ 2.953125
é

o

' o,
CH2COMe 5 48.515625

15.187505



nmonooxygenaser systemin rainbow trout, salno gairdneri, of different age
and sex. Tox Appl Pharm 54(3) 420-430 10 Renwick, AB et al. (2001).

Met abol i sm of 2 5-bis(trifluoromethyl)-7-benzyl oxy-4-

trifluoronethyl coumarin by human hepatic CYP isoforns: evidence for

sel ectivi t y MOWAYHES7 CYP3A4. Xenobi otica 31(4): 187- 204 PEAFELHOIPILY of

Cl ogP values 15 Cal cul ated octanol / water / partitioning constant val ues
(C ogP val ues) have been calculated for gpnpounds of the invention, using
t he Bi o-Loom for Wndows software, version 1.0 from Bi oByte Corporation
(www. bi obyte.com ) using SMULES representations of t‘h& structures as

i nput. Val ues of c@hgy forssel ecteds, @gg@pun%ﬂmeghe(@vent ?@5‘5@ g given
bel ow (Table 6). 20 Tablet& C ogP for selected conp ds o e I nvention
Exanple ClogP 1 2.47 2 1.95 3 3.04 42.66 7 4.3 946 10 3.73 11
4.75 17 1.6 Calcul ation of jvan der Waals volumes (MwdW) for R and 82
substituents 25 Each substitwent vol ume has been cal culated as the

di fference bet we&¥CHIRES vol of i #5250AFnosubs®Ht ut c@ enyl3.786&15t he vol une
of benzene [V(vdW subst = V¥(vdW subst>Ph - V(vdW Ph]. >The vol une

cal cul ati ons have been perfor med on geonetries derived from energy

m ni msations using the NB (k I\/bI ecul ar Force Field (eff94) in the 2004. 03

Coeroerng S SOHECIRI 0 CopzR WhCReTOOR oM LB

are given in Table 7 below. Table 7: Selected cal cul ated van der Waal s
volumes for functional gr oups of the inven- tion. WO 2005/121087

PCTI EP2005/ 006147 76 nane.s§tructure subst_vol nane
SCN 39. 656255 COM®2863 43755 OCO\M%B?SBBMSS MLOCF3 4
51. 890625 OS02CF3 ao 62. 437505

oo i,
N g

NSO2Me 51.468755 NH2 @ 0.281255

oj‘ L, O:“ A,
SO2Me 44.296875 SO2NH2 37.546875.

Q

o:é : 0’“ “Su

SO2CE3 @ 53156255 SO2CN 42.609375
H © 0
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Q a SCOCF3 64. 125005 OS02Me 55.265625 F F F F OCOCF3 52. 312505 CF3
27.000005 i N CH2CN , 32.062505 OCF3 32.906255 F F F F CH2CF3 41. 343755
OCHF2 30.375005 RA N 5 -0 CH2SC2Me 59. 062505 CN 18984375 6 -4 F ,0
CH2SORCF3 72.562505 F 2.953125 0 at CH2COMe 48. 515625 ‘%87505 WO
2005/ 121087 Y8EF EBS 05/ 006147 77 ft. CH2NO2 6 35. 437508 %é%l\/@ 176. 359375
F CH(OH) CF3 47.250005 OH \ 3.796875 i HO CH,. CH(OH) Me 38.812505 OMe
22.359375 F | ~ftkF NSORCF3 1. 64.968755:q\ 17,718755 q'a NH, N 6 0

NSO2Me 51. 46875&»&@? 198 2§12I55(2091)7 af@etgaolism of 2,5-bis{trifluoromethyl)-7-benzyloxy-4-
trifluoromethylcoumarin by human hepatic CYP isoforims: evidence for selectivity towards
CYP3A4. Xenobictica 31(4): 187-204

5  Microdiatysis
Male Sprague-Dawley rats weighing 220-320g were used throughout the experiments.
Before the experiment the animals were group housed, five animals in each cage, with
free access to water and food. The animals were housed at least one week after arrival
prior to surgery and use in the experiments, Fach rat was used only once for microdialysis.
16¢ )
We use a modified version {(Waters, Lofberg et al. 1994) of the I-shaped probe {Santiago
and Westerink 1990). The dialysis membrane we use is the AN69 polyacrylonitrile/
sodiummethalyisulfonate copolymer (HOSPAL; o.d./i.d. 310/220 pm: Gambro, Lund,
Sweden). In the dorsal striatum we use probes with an exposed length of 3 mm of dialysis
15 membrane and-in the prefrontai cortex the corresponding fength is 2.5 mm. The rats were
operated under isoflurane inhalationanesthesia while mounted into a Kopf sterectaxic
instrument. Co-ordinates were calculated relative to bregma; dorsai striatum AP +1, ML +
©2.6, DV -6.3; Pf cortex, AP +3,2 , 80 ML %1,2 , DV - 4,0 .according to (Paxinos and
Watson 1986). The dialysis probe was positioned in a burr hole under stereotaxic guidance
20 and cemented with phosphatine dental cement,

The rats were housed individually in cages for 48 h before the dialysis experimants,
allowing them to recover from surgery and minimizing the risk of drug interactions with
the anaesthetic during the following experiments. During this period the rats had free
25 access to food and water. On the day of experiment the rats were connected to a micro
perfusion pump via a swiwel and were replaced in the cage where they could move freely
within its confinements. The perfusion medium was a Ringer's solution containing in
mmol/t: NaCl; 140, CaCl2; 1.2, KCl; 3.0, MgCl2; 1.0 and ascorbic acid; 0.04 according to
(Moghaddam and Bunney 1989). The pump was set to a perfusion speed of 2 pl/min and
30 40yl samples were collected every 20 min.

30 yl of each sample was injected into the chromatograph. On a 10-port injector (Valco
C10W}), with two sample loops mounted in series (2ui and 20p!), each brain dialysate
sample is loaded in both loops simultanecusly. When the vaive Is switched to inject the
35  main part of the 20 pl sample is introduced into a reverse-phase ion-pairing system for
dopamine (DA), norepinephrine (NA), normetanephrine (NM), 3-methoxytyramine(3-mT)
and serotonin (5-hydroxytryptamine, $-HT) determination (large loop), while a small
fraction (2 i, from the small loop) is introduced on a reverse-phase column for the
chromatography of the acidic monoamine metabolites 3,4-di-hydroxyphenylacetic acid
40 (DOPAC), homovanillic acid {HVA) and S5-hydroxyindoleacetic acid (5-HIAA). The currents
generated by the two EC detectors are converted to digital data and evaluated using
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t he anaesthetic during the follow ng experinents. During this period the
rats had free 25 access to food and water. On the day of experinent the
rats were connected to a micro perfusion punp via a swwel and were
replaced in the cage where they could nove freely wthin its confinenents.
The perfusion nediumwas a Ringer’'s solggion containing in mml/l: NaCl;
140, CaCl2; 1.2, KO ; 3.0, MyCl2; 1.0 and ascorbic acid; 0.04 according to
(Nbghaddan1and Bunney 1989). The punp was set to a perfu5|on speed of 2
pl/mn and 30 40 pl sanples were collected every 20 mn. 30 pi of each
sanple was injected into the chromatograph. On a 10-port injector (Valco
Cl1OW, with two sanple |oops nmounted in series (2pi and 20pl), each brain
di al ysate sanple is |oaded in both | oops simultaneously. Wen the valve Is
switched to inject the 35 main part of the 20 pl sanple is introduced into
a reverse-phasgdig-pairing systemfor dopam ne (DA), norepinephrine (NA),
nor net anephrine (NM, 3-nethoxytyram ne(3-MI) and serotonin

(5- hydroxytrypta mnation (large loop), while a snal
fraction (2 pl, ?}g%w?ﬁgHEQEBﬁkf%op) is introduced on a reverse-phase
colum for the chromatography of the acidic nonoam ne netabolites

3, 4- di - hydr oxyphenyl acetic acid 407 DOPAC), honovanillic acid (HVA) and

5- hydr oxyi ndol eacetic acid (5-H Ré currents generated by the two EC
detectors are converted to digit ta and eval uated usi ng WO 2005/ 121087
PCT/ EP2005/ 006147 79 Chronelion D onex, Sunnyvale, California)
on a PC. The nethod sanple turn over nmejwas 4.5 mn and two parall el
experinments are normally anal ysed sinul{apéqusly on the system After the
experinment the rats were uncoupl ed fromthe 5%&&u5|on punp and

decapi t at ed. Thelrwpkgqns were rapidly taken out and fixed in Neo-fix

sol ution (Kebo 5 I§ den) for subsequent inspection of probe

procedures appl  ed i T aﬁr L (e S i ‘*""S@a@pLﬁXES e
(1989). "lonic Co |§ﬁr8nse°6§Hz1\§J&Hr%f ﬁ%§lma§1 &dz %}%O o ters the
Phar macol ogi cal Re oﬁsfbéﬁe s‘ﬁh&‘Baéﬁi P? |ata pam ne.’
J. Neurochem 53: @59”@94‘*@&%”%%NOZGF”Zﬁ?‘rcF“éO*%tcgﬁﬁ‘CFi§§i§f” C"'Fﬁ “"Rat Brain
in Stereotaxic Cooffif-#fdt:ies. New York, Academ c Press, 15 Santiago, M and
B. H C Westerink (1990). "Characterization of the in vivo rel ease of
dopani ne as r ecor deds daycei ffofrenegntup teynoiesis of CN, Aty &C ane BRaF, Chibek.gdiial ysi s
probes." Naunyn- Schm edeberg 's Arch. Pharmacol . 342: 407-414. \Waters, N
L. Lofberg, S. HaaglspBsRueNs8aNthe KoroupV BRASEON, of G,-cSQNESS aiy, ametrpocHCar | sson
20 (1994). "Differ EPEA aj,zﬁeCfo QLLF,, ca‘m@igqu;rmgdmeb 22,@Nd L3k @asRbAra,ant agoni sts
inregard to dopaphﬁe &ﬁ qéguwmg (ﬁqﬁptoaigh§ﬂkg enggghgﬁg

Tr sn1 n ect -B5.

behavi our." 3 Neura

”TJ,

R, Is selected from the group conslsting of Cy-Cy alkyls, CFy, CHFz, CHAF, CN;

provided that when R, is CN, OCFy, QCHF;, SCfy, SCHEF;, CF;, £ or Cl; Xis not CH, &;
is not F, €I, Br, CHy and R; is nok Cy-Cy alky! or allyl;

provided that when Ry is CFs ar CN, X is not CH, Ry is not £, Cl, Br, CH; and Ry Is not
C;-C; alkyd;

provided that when X is N
R, is nat Cl when Rz is Me and Ry is CHzCH0H;
Ry is not Cf when Rz Is CI and Ry is CHy;
R, Is not F when Rg is ON and Ry Is CHa;



CLAIM5 1. A conpound of Formula 1: R \ R2 1~ ON, R3 (1) wherein: XIs N
or CHR |s selected fromthe group consisting of 602CF3, OSQ2CHS,
NHSO2CH3, NHSO2CF3, SOR4, SOzR4, SO02NHu SO2NHCH3, SO N(CH3) 2, COR4, CN,
OCF3, SCF3, OCHF, SCHF2, CF3. F, d, Br, 1, NO2, SF,, SCN, OCN, OCOCF3,
SCOCF3, OCOCH3, SCOCH3, CH(OH) CF3, CH( CH3, CHzNO2, CH2CN, CH2502CF3,
CH2SO, CH3, CH2CF3, CH2COCH3, CH2000Fs3; is selected fromthe group
consisting of CN, CF3, OH, NH2, OR4, F, d, O, 1, CHs; Ris selected from
the group consisting of C3-C4 alkyls, allyl, CH2CH2OCH3, CH2CH2CHzF,
CH2CH2Cl i P2, CH2CH2F, CH2CHF2. CH2CF3, 3, 3,3-tri Quoropropyl, 4,4, 4-
trifluorobutyl; CH2CH2OH, CH2CHzCH2CH, CH2CH(OH) CH3, CHZCH2000H3, R4 is
sel ected fromthe group consisting of C -C3 alkyls, CF3, CHF2, CH F, CN;

provi ded that when R, i QEHE2, c F2, CF3, F or C; X is
not CH R2 is not F, "9\4”' s 3,9%%%% H%chs alkyl or ailyl:

provi ded that when R 5"ﬁ9§t'6"‘ "(ﬁil'sncgj(img St “R2 is not F, d, O, CH3
and R3 Is not Cl-C2 aI kyl; provided that when Xi s N, R is not d when R2
is Me and R3 |s CHX@HPOHed t'ﬁ,whie%ﬂxriiﬁoz@ SQENGNSTRIHGHg, OCFOMISHRE: IF BLeH3; R Is
not F when R2 is CNand R31s CH3; 81 R is not U when RZis Cd and R3 is
CH2CH2CH2OH, R, i sininot piatmanduedly2eepstGlaitameedR3 | s CH2CH3OH, and provi ded
that when R is S021, SO02NH2, SO2NHCH3, or 502N(CH3)2; R2 is not OH and
the pharmaceutical |A)’cc%9&ﬁ&3$c :@@A;&q% Lﬁzeerrﬁgf.ese@meﬁeﬁ,qmpwm%@@@@roﬁil ng to

claiml, wherein R | =" A cr, OBQ2CE Y,
OSO2CH3,  S02CHS, $02d:§ 34;(59@,; '%a{ al?tcr\f%r:and ®F 3 A comound

according to any of clai m; - A conpound according to
claim3, wherein RS P88y aéc"fdé'git"fa\%"f Cl ﬁ’é lg? Brﬁeﬁe]“c%'ﬁy sting of F, O and ON
5. A compound according to any of clains 3-4, wherein R |s sel ected from
the group consi $t iATgmEPRnIGERHFCES] C‘&S@%mﬁdﬁiswgfﬂm the group cansisting of

F, Cl and OH,

A compound according to any of claims 3-4, whereln Ry Is selected from the group
consisting of 0S0;CH;, S0.CH; and S0,CF;.
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6. A compound according to any of claims 3-5, whereln Ra (s selected from the group
consisting of n-propyl and ethyl, .

7. A compgund according to any of claims 3-6, whereln Ry is F and Ry Is selected from
the group consisting of n-propy! and ethyt.

8. A compound accerding to any of claims 3-7, whereln R; 15 SO;CH;, Rz Is F and Ry Is
selected from the group consisting of npropyl and sthyk

g, A compound according to claim 3, selected from the group consisting of;
4-{3-flupro-2-(tifivoromethyphenyil- 1-propylpipariding
1~gthyl-a-{3-fluoro-2-(triflusromeathyt)phenyilpiperidine
g-[3-fluore-2-(trifluoromethyi) phenyl }- 1-(2-methaxyethyl)piperidineg
1-aliyl-4-[3-fluora-2-{trifluaromethyl)phanylipiparidine
2-fluore-6-(1-propyipiperidin-4-yl}phenci
2-{1-ethylpiparidin-4-yl}-6-fuarophenol

2-Auoro=6+f 1-{2-methoxyethyl}piperidin-4-y|}phenc
2-{1-altylplparidin-4-y)~6-flusrophenot
2-fluoro-6-(1-propyipiperidin-4-yiianiline
2-{1-sthylpipertdin-4-yl)-6-flueroaniline

2-flugro-6-[ 1-(2-methoxyethyDpiperdin-4-yflaniline



6. A conpound according to any of clains 3-5, wherein R3 |Is selected from
the group consisting of n-propyl and ethyl. 7. A conpound according to any
of clainms 3-6, wherein R Is F and R3.1S selected from the group
consisting of n-propyl and ethyl. 8. A conpound according to any of clains
3-7, wherein R Is SO2CH3, R2 Is F and 23 is selected fromthe group
consisting of n-propyl and ethyl. 9. A conpound according to claim 3,

sel ected fromthe group consisting on

4-[3-fluoro-2-(trlOUaromet hyl)phenyl]-1-propyl piperid ine 1-ethyl-4- [
3-fluoro-2- (t rifl uoromet hyl) phenyl] pi peridi ne

4-[3-fluoro- 2-(trifl u o romethyl) p he nyl ]J-1- (2-neth o xyethyl) p i
peri dine 1-allyi-4-[3-fluoro-2-(trlfluoromethyl) phenyl) pl peridi ne
2-fluoro-6-(1-pr QRYhamplaaxdlnd;tmrkfﬁm}f;n)uﬁbenoI 2- (1-ethyl pi peridin-4-yl)
6-f | uor ophenol ﬂ mg { 5o Diplpert Yl)ggn lrtligg(yet hyi ) pi peridi n-4-yl)phenol
2-(1a||y|p|perla? §%
2-f 1 uoro-6- (1- pr FS%F YI ﬁ') eé?‘f” Fl ne
2- (1- et hy( pi per i @ithalglesrping: Yf}TEJH?'U&Fﬁ"N"ﬁ‘Fe
2-fluoro-6-[1-( 241&%@Pthmy@ﬂwr“}fpr'méﬁw’mﬂmﬂﬂF}HEF@WI i ne 82
2- (1-al |yl pi peri ehatvi-d£2yhypyh3{tHivonoehiiiphanglpRed@ingor 0- 6- (L
propyl pl per | di n- 4iyphenz@midrsrieephw(h-redplybgpiiper i dl
n 4-yl) 6- f | uor obenzefldusts-3qtrindrdmkedibdnytly iR edihed|

4-yl)-6-fluor OQ%D&QJWNE:&MGQ v (trdadEhdhandad t 1| f1 uoronet hyl)
pEeny: i 1-pr opyl phpeq,yp ‘;mag Jcr}'fluar‘o’fmétﬁy1)[§'ﬁkchy| 3-(trlfluoronethyl)
pheny perid

p1p?rldl 4~yl] =6= (tnﬁui:xrcmethyd[menol

|

uor o- 3- Ftl‘l fl uor oEre 3/ gﬁth‘ﬁg

i -al |yl -4-[ 2-f | VRSP T P IUdHEY z Su]p.per.d i ne

2- (1- propyl pi per# Gr%“ﬁlﬂg'%”)”"ﬁ ZPEfYaRsTe A ) phenol  2-(1-ethyl pi

peri dl n- 4-yi) - 6-FEraflrtegtsingt- et G pARSHYG pnitine

1- ( 2- met hoxy er-hyk)eitpeethdipperdintyll-Sotr(fiietbrhetrderdinet hyl ) phenol

1- al | yl pi per i #iirtdpigglidin-6+1f-btthifdeeordyi@biimgl ) phenol  2- (1- prapyl pi peri di

1) - 6- (triflaQienpiiylin-agibicrineciedineidyidept peri  di

1) - 6- (triflugranpetdnldyna-ilddiudnlendnile met ho) cyet hyl ) pi peri dl

I']-6- (t rifl UQL -3-ak. kthfﬁ@mmethyl)benzonttnie

1-al 1yl pi perig @ho&x'(t)fm&m(nfetrhy.fphwﬁ QBRLNMRARN | n e

1- pr opyl pi perI ‘q 2_c | iu H)%e(?\ . Jb()e benzonltrile

1ethy|p|per|1§% é % el“ ?:E nzanitril e 2-(1-a

i p(peri di n- 4=y q prIp%F” ﬁ Mtrile

1-[3<{1-athy pmeradm ~&-y[)-2~ methy[ yl]ethanone

1-{3-[1-{2-methoxyethyllpiperidin-4-yl}-2-methylphenyi}ethanone
1~[3-(1-allyipiperidin-4-yi)-2-methylphenyllethanone
1-[2-fluroro-3-{1-propyipiperidin-4-yl)phenyl]sthanone
1-[3-(1-ethylpiperdin-4-yi}-2-fluerophenyljethanone
1-{2-fiuoro-3-[1-(2-methoxyethyl}pipetidin-4-ylJphenyiyethanone
1~[3-{1-aliylpiperidin-4-yl)-2-fluorophenyllethancne
2-acetyl-6-{1-propylplperidin-4-yl)benzonitrile
Z-acetyl-6-(L-ethylpiperidin-4-y[}benzonitrile
2-geetyl-6-{ 1-{2~methoxyethyl)piperidin-4-yllbenzonitrile
2-acetyl«6-(1-atlviplperidin-4 -yl benzonitrile
1-[2-chioro-3-(1-propyipiperidin-4-yl)phenyl]ethanone
1-[2-chlore-3-(1-ethylpiperidin-d-yl)phenytlethanone
1-{2-chlore-3-[1-(2-mathoxyethyl}plperidin-4-yi]phenyl}ethanone
1-[3-(1-allylpiperidin-4~yl)-2-chlorophenyi]ethanane
2-methyl-3-(1-propylpiperidin-a-yl}phenyl methanesulfonate
3~(L-ethylpiperdin-4-yl}-2-methylpheoyl methanesulfonate

2-(
2-( I
n-4-yl)-
n-4-yl)-
n-4-yl]-
2-(1-al
2-( r
2-(
Iy



4-12-ch | oro-3- (trifl uo ronethyl) -phenyl ]- L-p ro pylp | peridi n e
l-al lyl-4-[2-chloro-3-(trifluoronethyl)phenyl] piperidine 1-
[2-methyl -3-(1-p ropyl plperidi n-4-yl) ph enyi] ethe n o ne

(3-(1-ethyipi p eri di n-4-yl)-2-methyl p h enyl] etha n one
t hoxyet hyl ) pi peri di n-4-yl 1-2-nethyl ﬁ%enyl } et hanone

[ 3-(1-al (ytpiperld(n-4-yl)-2-nethyl phenyl ] et hanone 1-
2-fluoro-3-(L-propyl pi peridin-4-yl)phenyl ] et hanone

[ 3-(1-ethyl pi peridin-4-yl)-2-fluorophenyl ] et hanone
-{2-fluoro-3-[t-(2-nmethoxyethyl)piperidln-4-yl Jphenyl}ethanone

[ 3-(1-allylpi peridin-4-yp-2-fluorophenyl]etha none

acetyl -6-(1-propyl pi perldl n-4-yl )benzonltrile 2- acetyl -6-
| - et hyl pi peri di n-B=(Fmeiexygriipiperiding-vR=2gratyipheng rfethdneg @omgt hoxyet hyl )
i

i peridi n-4-yl ] beh@Zeditiirehidie 4-yi2z-acwiiyHendmethanesulfonate

1-ailyl plperidi %%&ls){b&ﬂﬁﬂmeﬁ in-4-@)pheny! methanesuifonate

- (2-chl or o- 3- ( 1-pnpykipirRaral lztrruémaale.)ypfhamésh%m@none
(2-chloro-3-(1- fﬁu@%b%ﬁ?ﬁwbt xﬂe:r]y %?)Ié?pﬁ’oﬁﬁhla trlu}a@rm@ﬁfona]re 2-chl oro-3-|
(2-met hoxyet hy|3)(9| Rap?prn ﬂLtFyI) 2= u he %qanesu nat n € (3- (l

aItyIplper|C|ts4%/ 35 | Lh f“f ne

met hyl - 3- (i - pr §pyi'pi éI"T"a‘IPﬁFe d 1 : ﬁeé‘i‘l' MeAETAREs ul f onat e
i - et hyl pi peri d ‘%”3,3 DA R0l @HW“'?‘?@%SH"QP%%Ul fonate 83

1- (2- net hoxyetzrfy‘?t")"ﬁifb’é?mﬁi“%’i%?t‘y%%eﬂ% frisiehgpy eI fEthanesul f onat e

| . ai tyl pl per| @i(lalyipppidini-vied-tryopitte ykthametutrmeresul f onat e

| uor o- 3- ( 1- pr epylbrpiigepiophigpediingd-y phapyletamtdraesul f onat e

1- et hyl pi per | dicftord-ay(k-prndpifichuos-aonenyhetivdshanes ul f onat e

| uor o-3- [1- (22mmbhatyel ko plioglsdips 43px4n1,.ma@yelsum@anesul fonate

1-al Iyl pl peri gwa.f;ﬁ,mda 4 Jz)%%fa:ra mem gsul fonat e

1
e
1
[
1
1
1
2
(
p
(
I
1-
1-
2
3-
3-
3-
2-
3-
2-
3-
2-cyano- 3-(1- propyi. mtpﬁ Ltm eranesul fonate
2- l d 2'2 th}i u§anﬁ§%er§%

(i
[
(
f
(
f
(
C
c

yano- 3- ( 1- eth lp& esulfonate

2-cyano- 3-[1-(2- eh‘”03 met hanesul f onat e
3-(1-ally!piperitl mi? Y§ hV’WE‘l“HH’H%é‘Gﬂ‘F BH%t e

2-chl oro- 3- (1- prbgqﬂyi ‘bfzdé‘?”i“’&? H“e&h-"?‘i"ﬁ’?ﬂ'?é‘ﬁwﬂp'ﬁ‘é‘f“ﬁ‘énesuI f onat e

2- chl or a- 3- ( 1- et hiABPBEr IaHedenyrpeHdRPrertietittesul f onat e

2- chl or 0- 3- [ t - ( 2-ehf-dkfleorhdmepiipdrivdenaairipdrifiphenyl net hanesul f onat e

3- (1-al | yl pi per | dizrudroyt ne@yiiiing ppineiiry(2-methdyeemie B eibidmat e

4-[ 2- et hyl - 3- ( neituyd- gz iubeayhdtphneryyijphehypreqni: pi peri di ne

1- et hyl - 4- [ 2- metfyderndrsiryB sy oropidide@ih-yb)be bRyl 1 pi pert d i ne

1- (2- met hoxyet hyt g -thybRa B4l & el PRASW R L QRY | ) phenyl ) pl perldin e
Z~[1-(2-methoxyathyl)pipertdin-4-yl]-6-{methylsulfonyl)benzenitrile
2-(1-sllylpiperidin-4-yl}-6«(methylsulfanyl}ibenzonitrile
4-[2-chigro-3-(methylsulfonyl)phenyl}-1-propylpiperidine
4-{2-chioro-3-(methylsulfonyl)phenyl]-1-ethylpiperidine
4-[2-chlorg-3-(methylsulfenyl)phenyt]-1-( 2-methoxyethyl)piparidine
1-gllyl-4-{2-chiaro-3-{methyisulfonyl) phenytJpiperidine
4~ 2-methyl-3-[(triflusrometiyi }sulfany ) phoayld- 1-propylpiperidine
1-ethyl-4~{2-methyf-3«[{trifluoromethyi}suifonyl]pheny}piperidine
1-(2-methoxyethyl)-4-{2-methyl-3-[{trfluoromethyl}suiforyllphenyi} piperidine
1-aflyl-4-{2-methyl-3-{ (tifluoromethyl)sulfonyilphenyl}piperidine
4-{2-fluaro-3-[{trifluoramathyl)sulfonyllphenyl}-1-propylpiperidine
1-ethyl-4-{2-fiore-3-[(trifluaromethyl)sutfony|Jphenyi}piperidine
4-{2-Aluore-3-[{triffuoromethyl)sulfonyl)phenyl}-1-(2~mathoxyethylipiperidine
1-allyl-4-{2-fluore-3-{{trifluoromathyl)suifonyi]phenyli}piperidine
2-(1-propyipiperidin-4-yi}-6-[(triflusromethyl)sulfonyl)benzanitrile



| lyl-4-[2-methyl-3-(nethylsu | fonyl) p he nyl ] pl pert dl ne
z-fluoro-3-(nethyl sul fonyl)phenyl]-1-propyl pi perid ine
t hyl -4-[2-fl uoro-3- (et hyl sul fonyl ) phenyl] piperidine
2-f 1l uoro- 3- (et hyl sul fonyl ) phenyl ] - 1- (2- met hoxyet hyi ) pi peridi ne
| 1'y)-4-[2-fluoro- 3- (nethyISU|fonyf)éphenyl]plperldlne
nmet hyl sui f onyl ) - 6- (1- propyi pl perid 1n-4-ygbenzonltrlle
et hyl pi peridi n-4-yl)-6-(nmethyisutfonyl) benzonitrile 2- [ 1-(2- meth

1-
xyet hyt) pl pe rldin-4-yt ]-6-(methyl su Ifo nyl)benzo nitri to

1-atlyl piperidin-4-yl)-6-(methylsu Ifonyl)benzorilWe 4-(2-ch t
ro-3-(methylsu ifo nyl) phe nyl ]-1-p ropylpi pert di ne 4-[2-ch
oro-3- (neth ylsu Ifonyl)phenyl)-1-ethy Ipi peridi ne 4-[2-ch lora-3-(m
th yl sutfonyl)zp-cherpytinfivilef@inmechaeyeshyiycapliperl d i ne
| 1'y! - 4-[ 2- chlonqz-desrpahydigiticd S oPyiciphenyhlRimeiet 8.
2- met hyl - 3- [ (A@iaikpberarmiyte dstbheqydulid an B¥bated - Propyl pi peridi ne
thyl - 4-(2- rretmlcme?mJs([&m,cfrarm,mmmrlem}u fi@;msp Lighenyl } piperidin e
2- met hoxyet hyt - Cﬁl,ar{,g-[mggmeth IHO Jibiels %0{ W? Ay sul fbnyl ] phenyl } pi peri di

e l-ally)-4-{2: ;,mgr @l eh‘ LsUQr ﬂm; Jlfy ny. nyl }pl perldlne
2-fluoro-3-[(t aﬁJx y (pon? (n uo ::'éthl; ul 3 \é % y'%gm pi peridine
t hyl - 4-{2- fI g”" s Er p en Fr\‘ YJ enyI }p| peri di ne

p ge:: SIOI‘ (I’)IEB [ ({ -kt lp"[lperic& -4- yl) y thy henyl t%u re ethanes fo ate (2 meth oxyet hvi

|1yl -4-{2-f1 §oF E P LM PPt S SEPHYFY € BT P sHars i sr per i di ne

1- )[;r opyl{ pi per it arHERE g\i Trige ?‘YT‘FTV%?%??@ELWF’?@mT ongjl ? ﬁqtignzonl trile 84

1- et hyl pl per FaM: %[Uyﬂﬂy’r'@ﬂe PP UEHEtTRiRy S PNyl J benzanitrlle

| - (2-meth oxy&rHpep rmwewlr?onuﬁ%em fiugrpigrdesulfonate :

f 1 uor onmet hy psub-fleormya-PHamebed ¢igeeerion-¢dlirhdel yifpirpettaneglifonate

-yp- 6-[ (tri f¥Uoriorietitisf-Y'serfifoopehy bérromnfinesdfeste

2- chi or u- 3- [ ¥tveiofI-Gorormdtetdn-3-gafd mpkordupekenyyredatepr opyl pi peri di ne

2- chl or 0- 3- ({treivf3-Qerhepetiliy-h-yisutbiomebypdnenyslidnates et hyl pi peri di ne

2- chl or 0- 3- [ {-tvrici 3-lrunmehetdhymsutdonyishqay renydnendnebuloraet h oxyet hyl ) pi

idine 1-al #@taikipidrdi24-ghi-grop@ayf (tivctorbdhanasui@met hyl )sul font' |) p hen

}p i pe ri c-dvione-(1Zropmtideydine Syiplenp t@pPydrptrp@EeHaR- 4- yQphenyl

t ri f1 uor omet hanesulofomatheripeddif-d-yighdnyl tpupenduthddadnyd ) - 2- met hyl phenyt

trifl uor omet hanesidlof200at-Rethoxyethypiperidin-4-yiiphenyl trifluoromethanesulfonate

3- (1- ( 2- met hox vk RyRpkRerd-@iRabdopticlyt @rddRhbydBRRANE

trifl uoromet hangsidhdpatiRocRehybaRhiVilPlpabd @l 4- Y1) - 2- net hyl phenyf

trifluoronmet hangsuld-QnatioroarhhbiRhA: 13eu(:r¥.p&rd89y pi perldln. 4-yl) phenyl

tarl ;Jg(r)ggemtepﬁgwus B nyedndsbp SRR BRI fablds 21 uor opheny!

211 uor o- 3- [ 1- Z%NL‘LF_ & gfo[¥§2 hﬁﬁm}mmethyi)nha‘lyir]'rmﬁrid)l/ e) phenyl

E rl ; : uor arre: Eageﬁ % ﬁplpendm 41yl}p
ri uorome ag % 8-metho><vethﬂ)plpendm «4-y(Iphenol
2-{1~allylpiperidin-4-yi)-6~chioraphanot

2-chloro-6-(1-propyipiperidin-q~y}anitine

2-chloro-6~(1-ethylpiperidin-4-ytjanitine

2-¢hlare-6-[1-{2-methoxyethyl)piperidin-4-viJaniline

2-(1-allylpiperidin-4-yl)-6-chioroanifine '

Z-chlare-6-(1-prapytplperkdin-g-ylYbenzonitrile

2-chioro-6-(1-athyipiperidin-4-yl}benzonitrile

2-(1-aliylpiperidin-4-y[)}-6-chiorobenzonltrle

2-(diffuoromethoxy)-6-(1propylpiperdin-4-yl)phenai

1-a
4-[
1-e
4-[
1-a
2-(
2-(
OoXy
2. (
oro
) or
eth
1-a
4-{
1-e
1-(
n

4-{
1-e
4-{
) pt
1-a
2-(
2-(
2-f
i fl
n-4
4-(
4-(
4-{
per
y

e
I

Lm}’o' pi peridin-4-y.[)-2-fluorophenyl



2-cyan- 3- (I -propyl pl per!'Q n--4-yf)phenyl trifluoronethanesul fonate

2-cyano- 3- (1- et hyi pi peridi n-4-yl)phenyl trifluoronethanesul fonate

2-cyano- 3-[1-(2-net hoxyet hyl ) pl peridi n-4-yl ] phenyl
trifluoronethanesul fonate 3-(1-allyipiperidin-4-yt)-2-cyanophenyt

t df | uvonmet hanesuf fonate 2-chl oro- 3- (1.%gopylpiperidin-4-y ) phenyl
trifluoronethanesul fonate 2-chloro- et hyl p(peridi n-4-yi) phenyt
trifluoromet hanesul fonate

2-chl oro- 3-[ 1- (2- met hoxyet hyppi peri di n-4-ypphenyl trifluoromethanesul fonate
3-(1-allyipiperidin-4-yl)-2-chlorophenyl trifluoronethanesul fonate 4-[3-ch
oro-2-(trlfl u o rometh yI)phenyI] 1 propylp i pe dd ine
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2- (di Fl uor onret hoxya)prépyipiern-apylspirp@edntimaxdanyihd an 111 ne

2- (di Fl uor omet hoxy)etbtp(pdru@talaaedrbkbivixBadiind @ Nitine

2- (di I uor onet hoxi) o frelnls &%ngeéﬂnm)axaxswrlﬂ),mfp ckflhfingt- V! gant | ne

2-(1-ailylpl perégarmé}pey 9yl§— I, QE&QExygmfﬁfé ani ne 2-(difluorom

et hoxy) 6- (1 pr sz)i pol er! n - l46)(t oro

2- (d(Fl uor onet hox% ) ’ yI)p her H‘EW"’?(%)?M)’WEH zonitrile 2- (1-al

| yl pi peddi n-4-y "d‘l" ‘f”u'B “Fi‘ %W’B’gﬁ’i’étf‘?l”t"ﬁ %

2- (1- propyl pi peri‘driapsy ‘B*')(? ?’”W‘?%‘F“W%W’)‘ﬁh enol

2- (1- et hyl pi per |Z&'2n‘”ﬂ”“SPrl) “gnethiph (L fProggeienvdir o g e phigthobne

2- [ 1- ( 2- met hoxy étthyi-3thiirerdint-vi-aogdahguylt 3 F-triftueoretamed hoxy) phenol
2,2, 2-trifluoro-1-{3-[1-(2-methaxyethyl)piperidin-4-y|]-2-methylphanyl }ethanone
1-[3-(1-allylpiperidin-a-yi)-2~methylpheayl]- 2,2, 2-triflucroethanone
2,2,2-triflyoro-1+{2-fluore-3-(1-propylpiperidin-4-yphenylJsthanone
1-{3-(1-athylpiperldin-4~y[}-2-fluorophenyl]-2,2,2-triflucroethanone
2,2, 2-trifluoro~1-{2-fivero-3-[1-(2-methoxyethyl)piperidin-a-yt Jphenyl }ethanone
1-{3-(1-atlylplperidin-q~yl)-2-fAucrophenyl}-2,2, 2-triflucroethanone
2-(i-propylpiperidin-4-yi}-6-(trifiuoroacetyl}benzonitrile
2-(1-ethylplperidin-d-yl)-6-(trifluoroacetyl}benzonitrile
2-[1-(2-methoxyethyl}plperidin-4-yl}-6-(triflucroacetyl)banzonitrile
2-{ L-allylpiperidin-4-yt}-6-(triflucroacatyl)benzonitrile
1-{2-chlora-3~(1-propylpiperidin-4-yliphenyi}-2,2, 2-trifluarcethancne
1-[2-chioro~3«{1-ethylpiperidin-4-yl}phenyl]-2,2,2-trifluoroethanons
1-{2-chloro-3-{1~(2-methoxyethyl)pigeridin-4-yl]phenyi}-2,2,2-triflusrocthanone
1-[3-(1-allylpipeddin-¢-yl)-2-chlorophenyl}- 2,2, Z-trifluorosthanens
2,2,2-triﬁuom~1-{2-n'\ethyl-3~(1-;Jropylpiper(din-4~yi)pheny?}athancl
1-[3-(1-ethylpipertdin-q4~yi}-2-msthyiphenyl]-2, 2, 2-trifluorosthanc



3-(1-ethyl pi pert dl n-4-yi
araet han an e 2,
rifluoro-1-(3% 2ZIé'(‘?“ff‘eltﬁo()’(fef’Ff‘)}ﬂx}eﬁiYB@Pﬁ”ﬂP Av2yieyyphangtedipnghenyl ) et ha no
e 1-[3-(1-al | yi'gPpet¥ariion-sypp-rfmebanyilphémylopoghapel 2- t ri f | uor oer ha none
2-tri f | uor o4 FPapioddeduade-¢-1-prrgpptrgingetpimietang| ) phenyl ] et hanone 1-
- (1- eth y | 1g3{1-ghylpiepddine-{)-Rilwodphenyl)2,2 2 Biftfdroctraai rop h e n yl 1- 2, 2,
i fl u X ro eRr:zhrfaom-162Mu@o-3-[1-(2-methoxyethyl)piperidin-4-ylJphenyl ethanoi
2-trifluoro- b-i{&-dijpi@tidn-3vh 1ﬂ6s>30vﬁ§ltllﬁ19>é)éﬁlld%¥ﬂos)tmnaer | dl n-4-yl)phenyl) et ha
1-(3-(I-al wi PRIk din-4271s- 81 2)2=e o oM, PREVRIRY o it

i f1 uoroet hang
_elhy 4mperidm Gyl )6 (j j -trifluoro-1- hydro eth Ihbenzum e
i BRI

e
.
1- propylplper

1- et hyl pl peri gl{%@ft °&%’9’¢§v At uo"f]l]c‘)%igzeet %‘fﬁ'é"nlz@’Hic’f”l‘afhl‘”g’e“z“”“”’a

3- (Z- et hoxyet’ ‘?"Lﬁﬁ’ B AP G2 rluged t"b"i’?i%i‘éi?yﬁ%é’f‘w‘j benzonitrite

1- al | yl pi per i Hiahreg-6 FG’P’(“E‘?@F‘P‘I‘ trifp b e B trifierestbTol trl | e

2- chi or 0- 3- ( 11-Prospt 3P ey ipieiridin4-vy)pieoyike, hygucPoeth@oZ- t ri f | uor oet hanone
2- chi or 0- 3- ( 13 &x-4iiplopi- B P-rdirometdd)yibdrigihanyiblend) -2, 2 2-2tisrbdidatkdr oet ha none
2-
e
3-
2
e
1-

2-methyl p he nyl]- 2, 2-trifl

-(1-allyl piperidin-4-yQ6-(tifluoronethoxy) phen of
-(1-propyl piperidin-4-yl)-6-(triflucronethoxy)anillne 2-

l-ethyl piperidin-4-yi)-6-(tri fl uoromethr x y)ani |i ne 2-
1- (2- met hoxyet hyl ) pi peridf n-4-ytJ-6-(tr(fluorornethoxy)anf |ine
-(1-allyiplperldl n-4-yQ6-(trlfluoro hoxy)anl i ne

-(1-propyl piperidin-4-yQ6-(trifluoro hoxy) benzonitrile 2-(
-ethyl pi peridin-4-yl)-6-(tifluoromethoxy) b enzonitrile
-(1-allylpiperidin-4-yl)-6-(trlfluOrOretil oxy) benzonitrite
,2,2-trifluoro-I-[2-nmethyl-3-(1- propylplperldln 4- ypphenyl]ethanone
- i) -

r

-t

chi or o- 3- ( 1=321-aptphverxtret-Nyd-Jhprapeaniifie, bz 4rvbrbgplaeny| ) - 2, 2, 2-tri f | uor oet ha

1-[ 3-(1- a@-hathypkpsscdynipdidalaviBercditae ophenyl 1 -2, 2, Z- trifl uoroet hanone

2-tri fluor a-d=aldgardiyly-BrkdainaRhdi peri di n- 4- yf ) phenyi ] et hanol

(1- et hyl pi pefubd!s. (5_1. A,P,ydig)mgn ;bg;g[,,,pg@nyl] 2, 2,2-trifluoroethanol 86

2 B uorsqll,,uyﬁp ;-, &muevl)
al

|yl p(peri ﬁwdm’i’( '°§V n% I’1bePf3?F' “l'ez 2,2-trif) uoroetha not

, 2, 2-trl fluor o1 e Eﬂ ?6"@“ ‘Berl di n-4-yl) phenyl ] et hanol

3- (1- et hyl pi p&¥ Y- [21‘-(?1"7‘“?‘1@’? ‘f‘eﬁﬁfh“ér‘( Peopit= 2-trifluoroetha no | 2, 2,
rifluoro-1- ( 2<¢Plirpiren-4vi-Tpinpbinzonyiet hyl ) pi peri dl n-4-yl ] phenyl

hanol Z-aming-3-(1-propylpiperidin-4-yi)benzonitrife

3-(1-allyl pi pemindBiit-deryi@eBaid-h-vigeophiery| ] - 2, 2, 2-tri f| uor oet hanol

1- propyl pi periadings4+-§etahetixfethy Birdridid- k&[hudﬁ)d’oﬂmﬂ. hydr oxyet hyl ) benzonitrife
1- et hyl pi per k-gh-fvidinathih-464(22amtroRmidnléik Uor o- 1- hydr oxyet hyl ) benzonitrile
1- (2- met hoxy®tihyrboypippiniadinpstikcykdie 6- (2,

trifluoro-1s. hyaﬁmy@ﬁntw;[)pp@n;@mb trite 2-(l-allylpiperidin-4-yl)-6-(2,
rlfluorol3 y,.g, ﬁmg@mtrll e 1-[2-ch

- 3- (1-propyl. &llo%eg tl pﬂppy]m BN —vﬁQQ{wszt%é 2,2-trifluoroethanol

3-{1-allylpiparidin-d4-yi)-2-chiorobenzonitrile

10. A compound according te claim 3, setected frum the group consisting of:
2-(1-ethylpipendin-4-yi)-6-(trifluoromeathy phenol
1-[3-(1-athyiptperidin-q-yi)-2-Ruoraphenyi}ethanone
1-{2-chloro«3-(1-ethylpiperidin-4-yl)phenyljathanone
3-(1-ethyipiperldia-d-yl}-2-flucruphenyl methanesulfonate
2-citlorn-3-(1-ethylpiperidin-4-yi)phenyi methanesulfonate
i-ethyl-4-{2-flupro-3-{methyisulforyl}phenyl] plperiding



1-[2-chfero-3-(1-ethyl piperldi n-4-yp phenyl]-2,2,2-trlfl uoroethanol
1-(2-chloro-3-[ 1-(2-nethoxyethyl)piperidin-4-yl]phenyl)-2,2,2-trifluoro
t hanol
[3-(1-al Iyl piperidin-4-yi)-2-chtorophenyl]-2,2,2-trifluoroethanol
met hyl -3-(1-p ropyl p |per|d|n 4-yl) en zo nitrlle
(1-al lyl pi peridin-4yl)-2-nmethyl benzonl'trile 2-fluoro-3-(1-propyl pl perl di
4-yl) benzonitrile 3-(1-allylplperidin-4-yl)-2-fl uorobenzonitrile
hydr oxy- 3- (1- propyl pi perl di n-4yp benzonltrile
(1-ethyl pi peridin-4-yi)-2-hydroxybenzonitrlle
2- hydroxy- 3-[ 1- (2- met hoxyet hyppi peri di n-4-yl ] benzonitrile 3-(1-allylp
per | d) n- 4-yi ) - 2- hytdemosybaRagBuibdyblefi)- x%tmaemne?» (1-propyl pl
peridin-4-yl) benzQpyid Fld6o- 3%,@,%&"@90‘%,4% }RHMEPB”F' r| di n-4-yl)benzonltrile

2-am no- 3-(1-(2- b ile 3-
(1-allylpi [(Z)el’l(dl Q‘%E@Q&?A/@t[(w@?énl%ﬁ.%su n Phe [‘Fl © P{ Td ropyl p| peridin-4-yl)

phthalonltrile gcaiz{%w%&} J))? “&“’ﬁ‘e '? m%'faﬁ%f 6 itrf | e 3- (1-e
Itylpi pe ri di n-4-y t"H]ar “““ﬂ%"t‘%ﬂr’“‘ HgromeARFsuIgpEE 3- (1- propyl

pi peri di n- 4-yl ) bERESiTPPEEn 43"“?1““8?‘1 YBi%ret Srieherethanpd) - 2- chl or obenzonitrile
10. A conpound atEsTUrHG By EPHrT 3)PtewlIcet dfforastehe group consi sting of :
2- (1- et hyl pi per -tF-{t-eHvigiessdipp-y)-g-fugrephenyfli2 2p-tofvcomhedl h y Dp h e n o | 1-

[ 3- (1- et hyl pi peF@riod-3yLeth@pifdidionopienyl 2t-tiananthno:

1- [ 2- chl or o- 3- ( 13-gtehybipérpershdiztydosvbinpdaanmy| ) et hanone

3-(1l-etti yI pi perd-dippopdpiydridin-2-vh-bymnephenylnmet hanesul f onat e

2- chl or o- 3- ( 1- etiplapdrp@ui-plogyperitin) e cti-Ranesul fonat e

1- et hyl - 4-[ 2- f | uoBQnists-6MN-BlofPblpstnlL j,gnw&tqg%wl ] piperidine 87

4-[ 2-chl or o- 3- ( mElHYLsy iawleadplh@m oy TRl RET I di ne _
1-ethyl -4- (2-11 yorQo3. -(1 l(OLJfF!IPeI r!Jqﬁ«%’;:ﬁ Y|e¢$l € aXésiiEmare Pun yl ]phen y 1).p ipe
ldine 4- (2- (&»E"Huo%§8net !.,L[!fo y)phen ]1~pronpy lperidnee thypsutf onyl ] ph

yt )- | -e m
1- et hyl pi per%r Eﬁi y '?Jtiﬁ's '°'ﬂi’8‘f”henw PP Gor omet hanesul f onat e
hl oro-3- (1- ef ¥r@;’§ Sl R E}ﬁ é"H cplitrrgrieRidthanesul f onat e

3- (1- et hyl pi per R Al GRyprertty Pybiogiphena i pergisiperiging i f | uor oet hanone
2- chl or o- 3- ( "ﬂmifﬂp‘i"ﬁé PAPR=2Deten fifegrgridghagesui@nags t ri f | uor oet hanone
3-
2
e

e
1-
2-
3-
n-
2-
3

(1- et hyl pi peHIrd-ai-erenylpiperinf4 viareop ifiayrbret@o@ui@eatre i f | uor oet ha nol
- chl or o- 3- (Azéttiyerpil ettt M peopppbeainyHelyb ghe@fi@ndnbicdf | uOr oet hanol  3-
th yl p i peRtehidio-3wdpropppiteidina-yptynyil- 20020 Rioethbond O
2,2, 2-trifluoro-1-[ 2-fluaro-3-( 1-propylpigeridin-4-yi)phenyl Jethanol
1-[2-chlora-3-(1-propylpiperidin-a-yl)phenyt]-2,2, 2-triflucroethanol
2-hydroxy-3-(1-propylpiperidin-¢-yi)benzonitrile

;
en
3-(
2-C
1-[
1-[
1-[
1-[
(_

11. A compaund according to any of claims 1-2, whereln X is N.

12. A compound accerding to claim 11, wherein Ry s selected from the group consisting of
CFy, SOzCH;; ard S0Q,CF;.

13. A compound according to any of claims 11-12, wharein R, is salacted fram the graup
consisting of F, Cl and OH,

14, A compound aseording ta sny of claims 11-13, wherein Ry is selected from the group
consisting of n-propy! and ethyl.



- propyl pi peridl n-4-yp-6-(trifiuoronethypphenol
-fluoro-3-(1-propyl pl peri di n-4-ypphenyl ] et hanone 1-(2-chloro-3
ropyl pl peridin-4-yl )phenyl ] etha no ne 2-fluoro-3-(1-pro

peri di n-4-yl)phenyl methanesul fonate

ro- 3- (1- propyl pi peridl n-4-ypphenyl, nmet hanesul f onace

| uor o- 3- (net hyl sul f onypphenyl ] - 1-pr opyl pi peridlne 4-[2-ch
(met hyl sul fon yl)phenyl)-1-p ro pyl pi peridin e

| uoro-3-[(triffuornnmethyl)suifnnyl ] phenyl)-1-propyl piperidl ne
-chloro-3-((trlfl uoronethypsu Ifonyi J p h enyl}-1-p ropylpi perld
e 2-fluoro-3-(1-propyl pi perldin-4-ypphenyl trifluoronethanesul fonate

-chl oro-3-(1-pr g&%ﬁhpegtdi 74-y8 enyl trifl uoramet hanesul fonate 2,

Z, 2-trifluoro-I F 5 8%-“3‘5?’1‘.9 I8 {3 BB & T4 Rea Ryl p ey 19 e et e

1- (2-ch | oro- 3- (1- PFEBY BrY5Ewi 8" PReAeY SBenyl ] - 2, 2, 2-tri f | uor oet hanone
2,2, 2-triftuoro-I-[2-Fluoro-3-(l-propyl piperidln-4-ypphenyl]ethanol

1- [ 2- chl or o- 3- ( 1 repyPrpd periidd m-ady §flephiany b whieR /R2istcFi, R ored kanel

2- hydr oxy- 3- (1 - propydypl peri di n-4-yl)benzonitrile it. A conpound according
to any of clainms 1-2, wherein Xis N. 12. A conpound according to claim 11,
wherein R, |s selzektafochd @il 95AUR LORSIrShiRG-Rb conflig 0roCACH3 and.

SG cr3. 13. A conpoitel acGarha%. - QyRRYff clainm 11-12, " wherein Rz is

sel ect ed fro”‘thﬁmgkg%ﬁmW%Q-Jm Lél Pemﬁm Cl and OH114, A conpound
according to any, @ clglngl - 13, refn R3 is selected fromthe group
consi sting of n-PrafSt < ERAYEERYI* 2 grthoyavIRPeEH5ound according to any of
clains 11A 4, whet it P smeviierviareagingel ect ed from the group consisting
of n-propyl and EAyifiueropgenyind-ewupifringrednaccording to any of clains 11-15,
wherein Rl | s CR3ZIRfudqrphdAyiatekiti@peresginn- propyl. 17- A conpound according to
claim 11, sel ectigdi®iomptdng)-glouphaongisjidaige of :  1- :

(3-fl uor o- 2- met hyhphenytijeodepr@pypdapieper azi ne 1l-ethyl-4-(3-flu

or 0- 2- met hyi phenyhjuprfeg@zbditetnyboredtd- ey Rzt h

yl phenyi ) - 4- ( 2- AREROX RN b 1RPEHEFN RfenyiTi@lazine

L'yl - 4- (3- 11 uor 0y £ ARLLYERDSOVEI PG 2 NRerbseyclipippradhel f I U O TO p he n y 1)
-4-propy |l p baﬂﬁ¢f-u§w34gm%nw%hggm§' ”Flgpgopﬁeny ) - 4- et hyl pi perazi ne
1-(2,3-d|f|uorogﬁm%353-4~[,-rngﬁ% ; §¥ V190 perazine” 1-a 11 yl -4- (2
3-di fl uorop he MBI e a2 ne 1-[3-fluoro-2-(tri fl u o
ronethyl)phenyliﬁﬁg@WSE In52-¥-Bysprienple

1- et hyl - 4- ( 3- f | 4= 2IMEFETPYSPORRIAR YYIsrerly | Jpi per azi ne

2~(9-altyipiperazin-1-yi)-6-fuoraphanol
2-flyoro-6-(4-propylpiperazin-1-yl)aniline
2-{4-ethyipiperazin-1-yl)-6-fluoroaniline
2-fluore-8-{4-(2-methoxyethyl}plperazin-1-yllaniline
2-(4-allylpiperazin-i-yi)-6-flucroaniline
2-fluore-6-{4-propyipiperazin- 1-yl}benzonitrile
2-(4-ethylpiperazin-1-yl}-6-fluorobenzonitsile
2-fluors-6-[4-{2-methoxyethyf)piparazin- i-yl]benzenitrile
2-(4-allylpiperazin-1-yl}-6-fiuorobanzonitrile
1-{2-chloro-3-fluorophenyl)-4-propyipinerazing
1~{Z-chiforo-3-flusrophenyl)-4-ethylpiparazine
1-(2-chloro-3-flucrophenyl}-4-( 2-methoxyethyl}piperazine
1-allyl-4-(2-chlore-3-fluorophenyl}plperazine
1-[2-methyl-3-(trifluorcrnethyl)phenyll-4-progylpiperazing
1-ethyt4-[2-methyl-3-(triflupromethyl)phenylpiperazine
1-(2-methoxyethy()-4-{2-mathyi-3-(triflusromethyl) phenylipiperazine
1-allyl-4-[2-methyl-3-(trfluoromethyl) phenyllpiparazine

w' —™—™0T
— 1 =

NN'" NITT ' N



1-[3-fluo ro-2-(trifluoronethyi)phenyl)-4-(2-m ethoxyethyl) pl perazine
l-aliyl-4-(3-fluoro-2-(trifluoromethyi) pheny(]piperazl ne
2-fluoro-6-(4-propyfpi perazin-1-yi) phenol 2-(4-ethyl p i pe
razin-1-yQ6-fluo rop hen ol 2-fluoro-6-(4-(2-methoxyeth yl) pl pe razi
n-1-yl ] phe nol 2-(4-allylpiperazin- Eﬁgyl )-6-fluo rephenol 2-tl u
oro-6-(4- pro pyl p (perazi n-1-yl) a | ine 2-(4-ethyipiperazln-
t-yl)-6-fiuoroanillne 2-fluoro-6-[4-(2-methoxyethyl) plperazln-1-yl]anl |
i ne 2- (4-al | yi pi perazi n a-yQ-6-fl uoroani l I ne
2-flu oro-$-(4-propyfpiperazin-1-yi)benzonltrile

2- (4-et hyl pi perazin-1-yQ 6-fl uarobenzonltri)e

2-fluoro-6-[4-(2- ?ﬂ ho>%y ﬂh%i,%pi Berazi n-1-yl ] benzon itriie

2- (4-al |yl pi per aZl'f" "ty *’3-“ PO EE RSV PETare 1- (2-chl oro-3-f1 uorop he
nyl) -4-pro pyl piPerd> ot ipepmetpmpngioBetdingo rop h enyi)- 4- et hyl pf p
erazi n e 1-(Z- tH'4re=gtflumortphnyl)e-@-r(coyethippyeidyl ) pi per azi ne

1-al | yl - 4- ( 2- cl | 1-blgkDRIWib-Udirophreriy) ey al@E: Re

1- ( 2- met hyl - 3- ( t {4 drpapionetnbyin) plagaybandhvdpREQPYI pi per az(ne

1- et hyl - 4- [ 2- met hyletrSmibdrsdid-1-pps-armblaxidy phany! ] pi perazi ne

1- (2- met hoxyet hyﬁ442~['*3fh5m5tn¥)bm§éz(ntﬁjlﬁ#&ﬁﬁ;ﬁ{ﬁ&h&){)'pke%ﬁeny' j pi perazl ne 1-a

| 1yi - 4- (2- et hyIz:(S:aﬁ}}pﬁpie,faLgHQ-W!J!%{ﬁﬁ%(a'r W%Qé?;g&ﬁgAﬁgl be’ re?ﬁl/ln-eﬁﬁz- |1:I Lz-f | uor o- 3-

(trl1fluoromethyl.,) fe)o BRI .pl Der azl
oro-3-(trifluo rjo(ﬁg?ﬁﬁ&‘?%ﬁ@ﬁgﬁfg}/ ﬁg"é&"&%”?{'&'”ﬁ- [2-f] uoro-3-(trill u o rom
ethyl) p h e ny & =RYeeaeRiaey & ’)‘f‘éf’”ﬂwtg:’ﬁa'b‘@?a zi nc
1-al 1'y) - 4- [ 2- f | GOf & BEPTraMPeiRsr e A -§rifypremaDpltper azl ne
2- (4- propyl pi perdFpivisrgesn-y-vipé-(trfidefongthyimnivenyi ) phenol Z- (4- ethy | p I p
e ra z i n -1-y2pEopyfpiremif-t-ylts drifi@mretivtenyniddep h en o | 2-
[ 4- (2- met hoxyet Ry4-3thyipigeragen aie- (MAderydekbyl) Bmfobitddd | UO rom et hyl ) p henof
2- (4-al (yl pl  pepgeizmmettbaysinyhliefabifidi-yfHoU@manBidyhdenheRol 2-(4-p ropy Ip
i perazi n-1-yi) zGe-{ibipibdrdzinuOfOdNc@iubrodbdyiBeddonliil 1 N€
2- (4- et hyl pi per azd-Ard-Yhdmuboddd bdHRLLEBEYELANI | 1 ne 2-[4-(2-m
cthoxyethyl) P LReGeEls Grbadldsfnbi L LT Ja n | ne 2-(4-a
yl pi perazl n- 15 i) - 6- ani 'l ne _
e A e Mo 11«
2- (4-et hyl pi perazl noayly o 6- P EdEP SRR  ™enzoni tril e
2-[ 4- (2- net hoxy;égféYfr)"“ (rsperlppriagnyyipheawiietrdnt uor omet hyl ) benzonitrile

ethylpiperazin-1-yl)-2-mathylphenyilethanone
1-{3-{4-(2-methoxyethyl)piperazin-1-yl}-2-methylphenyi ethanone
1-[3-(4-ailylpiperazina1~yl)«2~memylphenyi,‘}etilannne
1—[2~ﬂuoro-3~(4~prupylpiperazin-1—yl)phenyl]ethant:ne
1-[3«(4-ethyipiperazia~1-yl)-2-fiuorophenyljethanone
1—{Z-ﬂuoro~3v{4-(2-methoxyathyl)piperaz!n-1~yi}phenyi}ethanone
1-[3+(4-allylpiperazin~1-yi)-2-Auorophenyllethancna
2-acetyl-6-(4-propyipiperazin-1-ylbenzonitrile
2-acetyl-8-(4-ethylplperazin- 1-ylYbenzanitrle
2-acety|-6-{4-(2-methoxyethyi}piperazin- 1-y{jbenzonitriie
2-acety(-6-(4-allyiplperazin- 1-yl)benzonitrile
1-{2~ch[omm3-(4—pmpyipiperazin-hv]}phenyl]ethanane
1-{2-chlora-3-(4-ethylpiperazin-1-yl)pheny!]ethanane
1-{-chlaru-3-{4-(2-methaxyathyl) piperazin-1-y{Iphenyl}etharone
1-{3-(4-allylpiperazin-~1-yl)-2-chlorophenyilethanone
2-meathyl-3-(4-propylpiperazin- 1-yi}phenyl methanesulfonate
3-(4-ethylpiperazin-1-y!)-2-methylphenyl methanesulfonate
3-{4-(2-meathoxyethyl)piperazin-1-yt}-2-methylphenyl methanesuifonate
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2 - (4-allyl pi peraz | n-1-
2- (4- propyl pi perazin-1-yi)-6-( f
2-(4-ethyl pi perazin- |-YO -6-(trifluoroneth, xy)anillne
244- ( 2- met hoxyet hyl ) pi perazl -yi]-6-(trifluoronethoxy)aniline
2-(4-ally! pl pera zl n-1-yl)-6-(trifl g0 ronmeth oxy)a HIl ne
2- (4-propyl pi perazin-1-yl)-6-(trifl uoromethoxy) benzonitrile 2-(4-ethylp
iperavil-l-yp -6-(trifluo rom ethoxy) benzon Itrite
2-[4- (2- et hoxyet hyl ) pi perazi n4-y17-6-(tnfluoro nmethoxy) benzonitrite
2- (4-alyl pi perazin-1 -yl)-6-(trhfluoronethoxy)benzonitrile
1-[2-chloro-3-(trifluoronethoxy)phenyl]-4-propyl piperazine 1- [ 2-c hi o
0-3- (triFl u o ri&@mtigpiperdlina-yEy)mdthyBnyiz, Y&trﬁmﬁ eTteréf ' pi perozi ne

[ 2- chi or 0- 3- ( t elzfahttresomet- h@)@yr)@hf"dﬂ%k ek 13,1)&%f, thth yI ) pi peazine 1-al
yl - 4-[2-chl or 0- 3q4-taretybpipatinl - L1 R AT 2t omj I perazi ne 2,2,
: ifluoro-1-[2, @ngg‘,{“}m [ y&pl era Vi henyf | et hanone

t
4- et hyl pi pegagi : perpan-plebenypthaneir oet hanone 2, 2,
trifluoro-1-(3 [ O(:Q"’ GX’ ”é?ﬁ”ﬂ P E?éﬁﬂfﬁ‘uwwwz met hyl p
en
r

yl)-6- (t nFluorometh oxy)p henol
trifluoronethoxy)anlll|ne

tri

n

i
|
yl)-

f
§
?et han, ne Peéﬁz'f" {)(é éztf[fh‘ﬁfz i-hydroxysthyf)benzonitrife
2-
trif
t

;
3-
r
y
| met hyl phenég “E“Vé'*’azaz? YT F 2ot B rma - e eRyl Renzonitrie
rifl uoro- I-[22 e B BB A PRV i @ reaziitvedo-1yHy yatyetnyl ok @t @rone
( 3- (4- et hyl pi pefiripirgmgn-3-vyR 543 U trdphe oy serzohitdd | uOr oet hanone 2, 2,
rifluoro- 1-{2:Riiee-d(Brpriof@aaret-ieoocypt by )mbpeiagl n-1 -yl 7phenyl ?et h
none 1-[ 3- ( 4- atPyhiqe-péramippetaziy QyZnbdy1Q20RRDM L thake2, 2, 2-t T
| uor oet hanone 1K—Z(chﬂerp}B‘@@MLr@dtr&Wewmd’bgéz;yk)/Upﬁerg)}le £1. y roa&etoyl ) benz,nitrile
(4-ethyl pl per azs- wuyw&e}aznﬁq(ybrztmaame%czeg;M 490N
[ 4- (2- met hoxy eldalns-Ripro rﬂ?akﬁ‘wr)é/e'n)on.@!;( r ["uor oacet yI ) benzonltrile
(4-al (yipi per%&rﬂp,pe,}éhiﬁy” tmre i Q?cetyl ) benzonitrile 1-[2-ch-
or o- 3- (4- propyl QJ{Q%‘, xyeth trifluoroetha none
-[ 2-chl or o- 3- (3 el ﬁé @HiAMenisTe 5 2t ri f 1 uor oet hanone
<Z-chl oro-3- [ @é" ‘1“’ &5 " n-1-yl ] phenyl }-2, 2,
trifluoroetha RO 1[ ’ nﬁ”"i""ep erazin- 1-y 1) -2-chi oro
henyl )-2, 2, 22FF ﬂ’F’ﬁp'pﬂ o’e¥"n%1ﬁ‘ﬁ"°6ﬂ‘é°“2”’a
,2-trifluoro-1% ‘?mﬁéﬁmWetywahvﬁv!@pwﬁrvﬁemmmm 1-yl ) phenyl ) et hanol
[ 3- (4- et hyl pi PEér&ArPRE1yP-figereperytiishenyl j - 2, 2, 2-tri fi uor oet hanoi
2, 2-tri f | uor G=1veEg=3 4=p(Pxiginer ity bdnyohm per azl n-
yl ] - 2- met hyl pHeénsypldierdaariol)-Bddroxybenzonitrile
[ 3- (4-al | yl plzpesragisiadz-mbthoxdetivpibtyd-aiedokondme 2, 2-trifluoroet hanol 2,
t nf | uor o- Ia-(h-Ryfolpeticdr. Arf-Arapicpybadiiger azi n-1-yl) phenyl) et hanol
(4et hyl pi pQﬁq&Z—l’i.@q bmwp)pé,zﬂ;f L ysveeRheny!l ) -2, 2, 2-trifluoroethanol 2,
t nfl uor o- 1 2GRmk- J@Qgtw,p’ﬁ,e Ldqk %361@%&9 et hyl )pt perazi n-1- yI ) phenyl
anol  1-[ 32'Q14iﬂ° alf‘l bé Fpétfggea\%ﬁpqﬂeraznyl benzongi er ophenyl)-2,
I 11 uoroet h§?40 iylpiperazin- L~yl}-2~aminobenzonitrile
3-(4-propyiplperazin-1-yi}phthalonltrite
3-(4-ethyiplperazin-1-yl)phthalonitrite
3-{4-(2-methoxyethyl}plperazin-1-ylIphthajoniteile
3-(4~allylpiperazin-1-yIphthalanitrile
2-chloro-3-(4-propylpiperazin-1-y[Ybenzonitrile
2+chioro-3-(4-ethyipiperazin-1 -yl henzenitrile
2-chloro-3~{4»(2~methoxyethy!)piperazin~1-yl]benzunitrlfe
3-(4-aflylpiperazin-1-yh-2-chiorobenzonitrile

;
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18, A compound according to elaim 11, selected from the group consisting of:



4-propyi pi perazin-1-yl)-6-(2, 2,2-trlfluoro-1-hydroxyethypbenzonitnle
4- et hyl pi perazl n-1-yp-6-(2, 2, 2-tnfuoro-I|-hydroxyethyl)b enzonitrile
4- (2- met hoxyet hyl ) pi perazl n-1-yl)-6-(2, 2,

nfl uoro-1 - hydroxyet hyl ) benzonltrile

4-afl yl pi perazin-1-yl)-6-(2, 2, 2-trlfduoro-i-hydroxyethyl)be nzonitrile
2-chtor p- 3- (4- propyl pi perazin-1-yf)phenyl)-2,2, 2-trifluoroethanol
2-chl oro-3-(4-ethyl pi peraz in- |I-yt) ph en yI j- 2, 2, 2-trifl wuo

tha no | 1-t2-chf

3-[4-(2- nethoxyethyl)piperazln-I-yIjphenyl}-2,2,2-trif|uoroethanol

(4-a llyl pip erazl n-1-yl)-2-chloro ph enyl)-2, 2, 2-trifluoroethanol
thyl-3-(4-pro erazin-i-yl)benzon itnle 3-(4-eth yl pi pera zl

yl) - 2-met hyl ’b@ @“ﬁ tt”?‘i°F°”l$"“V'é’ﬂ‘EM'J “(-2repetifroxiyet hyl )
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t
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oe
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2-
2-
2-
2-
2-
1-
1-
r
or
1-]3-
2-me
n-1-
pi per azi n-1 -yl | - 22kt FyTgeritsifiarmicttelor@n(dp@eddnyi p | peraz | n-1-yl)-2-neth
yl benzoni trl |¥2-igas-p-{tofuoBetiopmapyd PoariadiNsleyhd benzonitrite 3,

(4- et hyl pi per azlirtdg-ayi-Jivod~3-leiti@HHRBNERA {anJ,,,%

2-f1uor o- 3- [ 4- ( 2-(pRtdhOx AR IM RN RERAEL y,%era;‘benzoni trite 3- (4-al | yl
p iperazin-1- |1)[2-@m0n3(§ (cl-a'ﬂu@rm"ngépv)?hen Leflybinaine © -

2- hydr oxy- 3- (4 R ARY.LPI. L0 En] Senz o TFNT e

3- (4- et hyl pi pera Uk?z f R%cy %ﬁz'B‘?ﬁ"“f‘Y&F"ff'éP‘Pe?i“h"ydroxy 3-[4-(2-meth
oxyet hyl ) pl peragl, o %?Wet”f' ‘penvigieergapeal |yl pi peraz |
n-1-yi)-2-hyd ro%y B’@'ﬁfd e‘i"f’f"i“““l‘”é?"e’ﬁ'&‘rﬁ"iﬁ&’@ﬂ{t@ﬂ propyl pi perazin-1-yi)
benzoni tri te 2t S{‘ﬁ’i {2 Biora-@yigitignrgndipagizim- 1-yl ) b enzon itri e

2- ani no- 3- [ 4- ( 2-Het'trodxyetHiyifnplrpevazimktyplyithapaseik t rit e

3- (4-aftyl pi periagfi:-(2-fydr)-3 2methgsuiRoPBRa@ipidetab ke

3- (4- propyl pi per@azhioreg-(ykthphtddalpaaiyh Biotsydsd4net hyI p iperazin-l-yl) ph tll
atonitrile 3~R4nésBnehiRida iR RletnDE: é';a I, n-1-yl)phthalonitril e 3-
(4-altyl pi per azl'"fﬂ'cg*ﬂryh)(m&h/f;u&{ B ngrlﬁ% i Gathylypiperazine

tutu- 3- (4 pr OpXLaWi-Qﬁﬁ 8hdrll3 I(méf ysu;ug en pi?r?e%

2- chl or o- 3- (4 g

2-chl or o- 3- [4 m,%p @t‘?}"t i é‘?@%’ﬁ“yﬁﬁv YPBERP AN  trite 3-(4- a i

|yl pi perazi ” o) tH’Q’S‘r‘ﬁ"'ﬂ"’l‘ﬂ"]‘*é”‘}f&"-"‘*‘%mecorrpound according to

claim11, seleé t%ﬁ W%Fﬁ“@ﬁ’é“ "(‘S'ir"ﬁ’f%‘tﬂ%?%‘t}14rf@'"t9fhow%vl)pmerﬁzﬂmfI uoro-3- (triflu

orometh yl) phéi-{§-ep-HiBsrorepyissEndiphinpepiperazine

1- et hyl - 4- ( 2- fFG%FW—“’ﬁ [EPrromegwsviienmahedypiremoplpipirpae azi ne 1-[2-flu o ro-3-

(triflu o rom &thylge-phllmuammetiyhstirRionmeih-saxyebladtis) pi peraz i ne i-a

Tyl -4- [ 2-f1 ublst@f T [irifiddrauneapiumtn@iphenyh 1-(Rhe @Y Lthyi BB @ Zi nNe
i-altyl-4-{2-chloro-3-[(trifiusromethyl)sulfonyl Jphenytdpiperazine

%t e

18. A compound according to any of claims 1~ ~18, whereln if the calculated van der Waals
voluma of Re is larger than 27 A% then the total van der Waals volume of R; end R,
(Rs + Ry} Is not larger than 70 &3,

20. A compound zcconding to any of claims 1-18, wherain a calculated octanof / water
partitioning constant value (s greater than 0.5, preferably gragter than 0.9,

21. An intermediate compound of the formula:



i -[Z-chloro-3-(tri8uoronethyl) phenyl]-4-propyl pi perazine 1- [2-chloro-3-(t
riflu orometh yl)phen yl ]-4-et hylpiperazin e 1-[2-chloro-3-(triflu

or onet hyl ) phenyl ] - 4- (2- net hoxyet hyl ) pi perazine 1-allyl-4-[2-chiaro-3-(trio
uor onet hyl ) phenyl ) pi perazin e 9

1-[ 2-f 1l uoro-3-(net hyl sul fonyl ) phenyl ] -4-?)r opyl pi perazin e

1-ethyl -4-[2-fluoro-3-(nethyl sul fonyl) phenyl piperazine

1-[ 2-fl uoro-3-(net hyl sul fonyQhenyl]-4-(2-m et hoxyet hyi) piperazine
1-ally)-4-[2-fluoro-3-(nethylsu |Ifonyl)phenyl] pi perazl ne 1-
[2-chloro-3-(nmethylsulfonyl )p h e ~a2 propyl pi perazine 1-[ 2-chloro
3-(nmeth ylsul fanyl) phenyl)-4-ethy p&Hdail ne 1- [2-chi oro-3- (neth

yl sul fony 1) phenyl)-4-(2-m eth oxyetfy ph pe razi ne 1l-a

| 1'yi -4-[2-chloro-3-(net hyl sul fonyl) phehylhg_| perazine 1-(2-fluoro-3- [
(trifl uvoro(nethyl)su Ifo nyl ]phenyl)-4-pr oﬁyl pi per azi ne
l-ethyl-4-(2-fluoro-3-[(triftuoronethyl) su Ifo nyl)phe nyl} p ip erazi n
e 1- (2-fl wherein Ry, Ry, Rs, and R, are as defined in claim 1.
uoro-3-[(trifluoronethyi)sul fonyl)phenyt)-4-(2-methoxyet hyl) pi perazi ne
l-aliyl-4-(2-fluoro-3-[(trlfl wuoromnethyl)suifonyl]phenyl)plperazlifie

1- ( 2- chl or o- 32 [Antiptefmagd@eorastraynd angorking todigipRé nyticreid Rpis spipttpd frem sheianeup

1- (2- chl or 0- 3- [dohdidthb otOSO L, S84, | SNBUI iseheny bbch; &IdH, ptRehatikpe
1-(2-chloro-3-[(tri f%uor onﬁyl ) sul ?or?;%l )!E)henypif%”?& ( 3 et ﬁgiyet hyi

pi perazl ne

1- al | y) - 4- ( 22% MindnterB:d[afet gonfoburst amerting ko swiof daiyis[2pi2RemydréipRpesaizéteefron19. A
conmpound accorq,i@%g&@w%gﬁn@fofﬁ,l@a%ok 18, wherein if the cal cul ated van der
Waal s vol unme of is lardger than Z7 A3, then the total van der Wals
volume of Rr and R2 (R + Rz) Is not |arger than 70 A3. 20. A conpound
accordi ng t oZzamy igérnedatenembodr8, acedrding taeng ot dbica R&advrendi@aRoks sélestadt er
partitioning c t o ferably greater than
00, 21 o A o S RS SO SR “Ra Ot M wherein RL
R2, R3, and R4 are as defined in claim1l. 22. An internedi ate conpound
accordi ng t o2z |Aaiinter2ikbdiawhemebimdRccor8ing &l ¢ bedaine ames heheggioRpis selefisd sti ng of
OSQ2CF3, Os2 ) W 3, CN, and CF3. 23. An

i ntermedi ate %éun %%%08§%’%$P8 y 8re ‘ainme 21-22, wherein R2 is
selected from the group consisting of F, O and OR 24, An internediate
conpound acczy. dinmgerir@diaryoMboiHdaiceddind tozdy oidiame n2K, wHeseisR] i€ Etz@d R, fsr om t he

group consi sti 3968&1{mga?’qup?%ﬁ%g%qn?g%%gﬁdgéth%.5' An internedi ate

conpound according to any "o wherein R3 is selected

27. An intermediate compound of the formula

R1
"~ R2
B\_,;,’" b
L\/.NH

wherein X, R,, and R, are as defined in claim 1, and R, is selected from the group
consisting of OS0,CF;, OS0,CHa, SO,CH;, SO,CF3, COCHa, COCF,, CN, and CF,
provided that, when X is N.

Ryis not Cl, Br, F, CN or CF3 when R, is CHa;

R+ is not Cl or Br when R, is CI;

R, is not Cl when R, is OCHa;

R is not CF3; when Rz is CN.



fromthe group consisting of n-propyl and ethyl. 26. An internedi ate
conpound according to any of clains 21-25, wherein R2 is F and R3 is
selected fromthe group consisting of n-propyl and ethyl. 27. An

i ntermedi ate conpound of the fornula R?, "R2 1 ~-NH wherein X, R2, and R4
are as defined in claiml1, and R, is selected fromthe group consisting of
OS2CF3, OSM2CH3, SM2CH3, SO2CF3, COCH3, COCF3, CN, and CF3 provided that,
when Xis N R is not d, Br, F, CNor CF3 when R2 is CH3; R 1is not C
or Br when R28in ifleimddiatd SonipalindecwlaRg tddaine7Qh&ein RRis sbictB@rorlie giipn R2
is ON. 97 28. An_ tlnt %F%'a%t orrpound according to claim 27, wherein R2
i's selectedfrom?‘?‘ng 8 isting of F, O, and OH 29. An

i nt ernedi ate conmpound according to any of clains 27- 28, wherein R, is

sel ected erQ”AHTﬁteQrﬁé@ﬁ&b &%%hﬁéédagrdmb t&%%ms%%%heéw&ae%@d Use of
a conpound of Forngﬁ éﬁ%ﬁ%é%@ ¢\|§ CH R, 1s selected from
the group consi's ag%¥p€§E§ HB%E . NHSO2CF3, SOR4, SO02R4,
SO2NH2, SO2NHCH3, SO2N(CH3)2, COR4, ON, OCF3, SCF3, OCHF2, SCHF2, CF3, F,
d, Br, I, N&&,ussfPac unOMNorRGPPF3, SCOCF3, OCOCH3,  SCOCHS, CH(OH) CF3,

CH( OH) CH3, CH2NOZ2, CH2CN, CH2SQ2CF3, CH2SO2CH3, CH2CF3, CH200CHS3,
CH200CF3; R2 is selected fromthe group consisting of ON, CF3, OH, NH2,

o4, F, d, Br, I, C-13; R3 is selected fromthe group consisting of
Cl-C4 al kyls, allyl, CH2CH20CH3, CHZCH2CH2F, CH2CH2CHF2, CH2CH2F, CH2CHF2,
CH2CF3, 3,3,3-trifluoropropyl R#1 uorobutyl ; CH2CH2CH,
CH2CH2CH2OH, CH2CH( OH) CH3, CHZCHZO%‘; R4 is select ed fromthe group
consisting of C -C3 alkyls, CF3 CN provi ded that when R, is

ON, OCF3, OCHF2, SCF3, SCHF2 CF3, F or is not CH R2 is not F, d,
Br, CH3 and R3 is not Cl-C3 al kyl or all y] 983 (provi ded that when R is
CF3 or ON, Xis not CH R2is not F, d, Br, CH3 and R3 is not

wherein:

XisNorCH

R; is selected from the group consisting of 0S0,CFa, 0S0O,CHs, NHS(,CHs,
NHSO,CF;, SOR,, SO;R,, SO,NH,, SONHCH3, SO,N(CH3),, COR,4, CN, OCF3, SCF;,
OCHE,, SCHF,, CF3, F, Cl, Br, |, NO,, SF5, SCN, OCN, OCOCF;, SCOCF3, OCOCHj,,
SCOCH;, CH(OM)CF3, CH{OH)CH,, CHNO,, CH.CN, CH,S0,CF4, CH,SO,CH3,
CH,CF3, CH,COCH5, CH,COCF;;

R, is selected from the group consisting of CN, CF5, OH, NH,, CRy, F, Cl, Br, [, CHa;

R is selected from the group consisting of C,-C, alkyls, allyl, CH,CH,OCHj,
CH,CH,CHoF, CHoCHRCHF,, CHyCHLF, CHLCHF,, CHLCF3, 3,3,3-triflucropropyl, 4,4,4-
triftuorobutyl; CH,CH,OH, CH,CH,CH,OH, CH,CH{OH)CH;, CH,CH,COCH,,

Q

WY Y

! Gl
* t

R4 is selected from the group consisting of C4-Cs alkyls, CF3, CHF,, CH,F, CN;

provided that when R is CN, QCF;, OCHF,, SCF;, SCHF,, CFs, F or Cl; Xis not CH, R,
is not F, CI, Br, CH3 and Ry is not C4-C; alkyl or allyl;



C -C2 al kyl; and provided that when R is SO02R4, SO2NH2, SO2NHCH3, or
S2N(CH3)2; R2 is not OH or a pharmaceutically acceptable salt thereof in
t he manuf acture of pharnaceutically active preparations for treating a

di sorder of the central nervous system g;l. Use according to claim 30,
wherein R, is selected fromthe group consisting of OSQ2CF3, OSOQ2CHS,
SQ2CH3, SM2CF3, COCH3, ON, and CF3. 32. Use according to any of cl ai ne
30-31, wherein X is CH 33. Use according to claim32, wherein R

sel ected from tﬂﬁ%""&lddfﬁ?éw%’h& 8 CFngy OV XOS0RIEHS R: isqobCr, Bin@Hempidhs ”%4 Use
according to anﬁ,"1 -Ofalkyl; ai ms 32- 33, wherein R2 is selected fromthe group

consi sting eﬁdé)c wdgggwr Om%“?& 1s"‘§8 F?C§8Ng{ rs‘%b hﬂCﬁafor QB nﬁ‘(l:ﬁ'g) Cpogéﬁ |

wherein R3 i s sel
36. Use accor di®g rhe ”@ﬁ%t'éﬁﬁyép%?%'eg@u Bwsreowhéweeﬁwumtur%offphamcmcaﬂs

sel ected from td&a/eg:rr@;saaatlo@s)resw@t:h@gd@&dé}—d@Er@l%}éhtraaﬁéiv&ﬁsféyétem37 Use
according to any of clains 32-36, wherein R, is SO2CH3, R2 is F and R3 is
selected fromthe group consisting of n-propyl and ethyl. 38. Use

accor di ng t odhrisegbcardieg tows!aB2 3@ WhegineRab pelectedsiran thgQroupsensistuaefdi ng t o

cl ai m 38, wher ebgp,B2,, |ogg§@i.|§@bg@§.;fgg? h@()gﬁgu;ﬂ gnst,sting of F, 0 and OR
40. Use according to any of clains 3 wherein R is sel ected fromthe
group consisting of OS2CH3, SO2CH3 and S2CF3. 99 41. Use according to
any of clai n§2-389¢990fmw@hnomims3@é1,emewXis@ﬁ.the group consisting of
n-propyl and ethyl. 42. Use according to any of cI ai ms 38-41, wherein R2 is

Fand R3 is |l ected from rou consistin - pro and et hyl .
Use accor di néft‘%eaﬁw%ffgten i”?régﬁ‘@e'%ﬁ‘ R &g estef mihg g@gg Cg’%?t'i‘%o Sﬂ?ﬁ RS |s
n- propyl . 44. SQ.pHasmedseGEl.cal conposition conprising a conpound accordi ng

to any of clainms 1-20 and one or nore pharmaceutically acceptable carriers

or diluents. 4?{‘3 A pharmaceut i cal osition according to claim44, for

treat ment of%h Pé&%@?@ P ANy Wé'a'%%?%?[gwhﬂféw\fbu%sewgepérﬁm taggrowp consistirig

phar maceut i cal otBrpasd OHon according to claim 44, for treatnent of novenent

di sorders selected fromthe group consisting of, Parkinson's disease,

Par ki nsoni s dyski nesl as (i ncludi ng L-DOPA i nduced dyski nesl as),

dyst oni as, [35(:&59??‘"@%}9 to gpypt Cﬁlﬂﬁ:??n%t whergindtsdesplasted AP the syup pRIEEING cal

conposi ti on aceobi-giopg ah®etadiai m 44, for treatnment of a condition selected

fromthe group consisting of iatrogeni c and non-i atrogeni c psychoses and
36. Use according to any of claims 32-35, wherein R, is F and R; is selected from the group

consisting of n-propyl and ethyl.

37. Use according to any of claims 32-36, wherein R, is SO,CH3, R, is F and R; is selected
from the group consisting of n-propyl and ethyi.

38. Use according to any of claims 32-37, wherein X is N.

39. Use according to claim 38, wherein R, is selected from the group consisting of F, Cl and
OH.

40. Use according to any of claims 38-39, wherein R, is selected from the group consisting
of OS0O,CH;3, SO,CH; and SO,CF,.



hal | uci noses. 48, A pharnmaceutical conposition according to claim44, for
treatnent of a condition selected fromthe group consisting of

schi zophreni a and schi zophreni form di sorders and bi pol ar di sorder. 49. A
phar maceutical conposition according togglaima44, for treatment of a
condition selected fromthe group consisting of nobod and anxi ety

di sorders, depression and obsessive-conpul sive disease. 50. A
pharnaceutical conposi tion according to claim44, for treatnment of

neur odevel opfentss acaprdiag ety Ofs‘e‘i“@é?g'do:f"i‘*@fﬁ”i Rels geletlgs feshidp gtduRgoBstinut i sm
spectrum di sordersepyPdddieihyCer ebral Pal sy, Glles de |a Tourette's syndrone
and neurodegenerative disorders selected fromthe group consisting of

Denentia anti age- rel ated coa$|tive i mpai rment. 51. A pharnaceuti cal
conposi ti on é%-dgﬁecﬁcn@diﬂ@t%nap lajms 38-4F. vtheesit Reip T 20¢ Raisselaetid frem thegpupct ed

from the group ®assinglf merogfl ahd gep. di sorders, sexual disorders, eating 100
di sorders, obesitas, and headaches and ot her pains in conditions
characterized by increased nuscul ar tone. 52. A pharnaceutical conposition
accor di ng t 04%|emcandingio annphdaiesreht2, afherait Rris Hn & isdrand Rsdogpiopyve
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46. A pharmaceutical composition according to claim 44, for treatment of movement
disorders selected from the group consisting of, Parkinson’s disease, Parkinsonism,
dyskineslas (including L-DOPA induced dyskineslas), dystonias, tics, tremor, and

Muntington's disease.

47. A pharmaceutical composition according to claim 44, for treatment of a condition
selected from the group consisting of iatrogenic and non-iatregenic psychoses and

hallucinoses.

48. A pharmaceutical composition according to claim 44, for treatment of a condition
selected from the group consisting of schizophrenia and schizophreniform disorders

and bipolar disorder.

49. A pharmaceutical composition according to claim 44, for treatment of a condition
selected from the group consisting of mood and anxiety disorders, depression and

obsessive-compulsive disease.

50. A pharmaceutical composition according to claim 44, for treatment of
neurodevelopmental disorders selected from the group consisting of Autism spectrum
disorders, ADHD, Cerebral Palsy, Gilles de la Tourette's syndrome and
neurodegenerative disorders selected from the group consisting of Dementia anti age-

related cognitive impairment.

51. A pharmaceutical composition according to claim 44, for treatment of a condition
selected from the group consisting of sleep disorders, sexual disorders, eating



52.

53.

54.
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disorders, obesitas, and headaches and other pains in conditions characterized by

increased muscular tone.

A pharmaceutical composition according to claim 44 for improvement of motor functions,
cognitive functions and related emotional disturbances, after brain injury induced by
traumatic, inflammatory, infectious, neoplastic, vascular, hypoxic or metabolic causes or
brain injury induced by toxic reactions to exogenous chemicals, wherein the exogenous
chemicals are selected from the group consisting of substances of abuse,

pharmaceutical compounds, environmental toxins.

A pharmaceutical composition according to claim 44 for treatment of a disorder related to

substance abuse.

A pharmaceutical composition according to claim 44 for treatment of Aizheimer's disease

or related dementia disorders.



