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woBsNA63¥lyPIPERIDINE DERIVATIVES AS 5HT2/D3 MODULAT R IRs1160

particular, the present invention relates to compounds of the general
formula O-R"1 PN ~(CH2,H 'Hg O (C ~ (I)Aw herein: Aisarylor5
to 6 membered heteroaryl optionally substituted by one to five 5
ts selected from the group consisting of cyano, halo, Ci_6-alkyl,
Ci.6- haloalkyl, Cl_6-alkylsulfonyl, or Ci_6- alkoxy nisl, 2,3or4; pisl,
2,3 or4 qisOorl; 10 ris O 1, 2 or 3 R'i s C26 alkenyl or 2 6 alkynyl
it A3 I M

substltuents selected from the group conS|st|ng of han 15 hydroxy,
C,-6-alkyl, Cr_6-haloalkyl, -CO( C3_io-cycloalkyl, 20 C1-6-alkoxy
optionally subsituted by one, two or three halo or substituted by aryl, aryl
optionally substituted by halo or Cl_6-alkoxy, 5 to 1.0 membered

heteroaryl optionally subsituted by Cz_6-alkyl, and phenoxy,

VB/10.01.2007 WO 2007/093540 PCT/EP2007/051160 or is C1-6-alkoxy,

or is IRPavieylas Ao pestnanyipstielied tycompormdod Rig wonsal fimula

10 membered heterocycloalkyl optionally substituted by one or more R,

CH
_(CH,). ( 2)p 7/

I
q(CHz) M

wherein:

A 1sarylor 5to 6 membered heteroaryl optionally substituted by one to five
substituents selected from the group consisting of cyano, halo, Cy¢-alkyl, Cy.¢-
haloalkyl, C;.g-alkylsulfonyl, or Cj.¢-alkoxy;

n is1,2,30r4;
p i81,2,30r4;
q 1isC0orl;

r 150, 1, 2o0r3;

R'  is Cy¢-alkenyl or Cye-alkynyl substituted by aryl,
or is Cre-alkyl optionally substituted by one to five substituents selected from the

group consisting of:
halo,
hydroxy,
Cy-s-alkyl,
Ci.¢-haloalkyl,
-CO(0)-Cs-alkyl,
Cs.jo-cycloalkyl,

Ci.¢-alkoxy optionally subsituted by one, two or three halo or substituted by aryl,

aryl optionally substituted by halo or C;_¢-alkoxy,
5 to 10 membered heteroaryl optionally subsituted by Cy_¢-alkyl, and
phenoxy,

VB/10.01.2007



or is aryl optionally substituted by one or more Ra, 5 or is 5 to 10

heteroaryl optionally substituted by one or more '
Woﬁﬁéﬂ)@,?w erein Rb is H or Cl_6-alkyl and wherein R" is H, ?’g?é#@%/rﬂsnﬁo

aryl optionally substituted by one or moré R, wherein Ra is selected from:
halo, 10 cyanq, oxo, hydroxy, halobenzenesulfonyl, C1-6-alkyl
optioﬁ%f@%ﬁﬁéﬁ?ﬁ’d by one, two or three subsitutents 15 selected from
the groupConsistieglof! Sptdoh@lmentistregthbierocycloatkyRand aryl.

which, i opHionallyeaiRstiet R-Nalo REIN G Oiakk: &8 Palgal  more R?,
C1_6-haloalkoxy, 20 C1.6-alko%<%%optlonally substituted by arylor 5to 10

memBetetYharioraly whshteeshibramPsietibied by C1-6-alkyl,
5 arylowy is N CO)rén Bealf HetctHED pAliohadikyh bR buEdd Galiodsitiaays RY,

aryl, 4tg 1 mbered heterqeycloalkyl.optionally substjtut ]
o e SR 0 gk or ary
substitute@tipally srdiriised 3o ens camacar 8. 6) alkylamino; R2 is H,

OH, Cl_6-alkma% halosasdsuglkasypharmaceutically acceptable salts
thereof. It has been surprisingly found that the compounds of formula (1)

according to the 35 &ntion are dual modulators of the serotonin
10 5-HT2a and dopamingad8,receptors. WO 2007/093540
PCT/EP2007/05116Q,-3 The compounds of the invention have high

affinity for the dopamine D3 and
hydroxy,

halobenzenesulfonyl,
Ci.¢-alkyl optionally substituted by one, two or three subsitutents
15 selected from the group consisting of:
5to 10 membered heterocycloaikyl, and
aryl which is optionally substituted by halo or by C;.s-alkoxy,
Ci.¢-haloalkyl,
Ci¢-haloalkoxy,
20 C,.¢-alkoxy optionally substituted by aryl or 5 to 10 membered
heteroaryl which 15 optionally substituted by C_¢-alkyl,
arvloxy,
-NH({CO)-C;_¢-alkyl,
-O(CO)-Cy¢-alkyl,
25 Cy¢-alkylsulfonyl,
aryl,
4 to 10 membered heterocycloalkyl optionally substituted by
hydroxy, C;.s-alkyl or oxo,
5 to 10 membered heteroaryl optionally substituted by C;_g-alkyl or
30 0x0, and
di(C;.g)alkylamino:
R® isH, OH, Cp¢alkyl or halo;

as well as pharmaceutically acceptable salts thereof.

It has been surprisingly found that the compounds of formula (I) according to the

35 invention are dual modulators of the serotonin 5-HTy, and dopamine Ds receptors.
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W Ot (]9%0%g§4%tlve in the treatment of psychotic disorders, as well (g}gs @her

serotonin (5-Hydroxytryptamine; 5-HT) 5-HT2A receptors and are believed

Iseases such as depression and anxiety, drug dependence, eHitag 1160
and memory impairment. Psychotic disorélers 5 encompass a variety of

diseases, which include schizophrenia, schizoaffective disorders, bipolar

cioese RARS oot tPTESSTh, BHE rek BRGSSE Ao pigmne D: and
spm@n@ia(éﬁdy@l@lmﬁ@psaimmﬁi@fl@rSéﬁ?b@phceniarisamldgatmteﬂizgeﬁby be effective
iﬁ%k@é&ﬁ%@ﬂt% Jﬂgﬁd %%@H&Qs,pﬁs{v&? @/ H}HE‘P naﬁ'egs@s QL?AH%Q Qﬁ:pression and

and hallucinations), and negative symptoms, (i.e. 10 anhedonia, o
Aedfivted RE efeRrafenSro HFEBORY BT BIsLigRERREYspREEIMER aHitiGAEs disorders
cRovmpelsrecagiizedithaicangnitirecknpriineniis tbshikiich majok ciaBnestidisorders,
bclatr?gpcr{)(‘ogseschiznq hreniﬁéttlzgl%%acte%r%gda?ydlo in Wor}l}dng memory as 2 and
well as other deficits. 'other syrn% oms incluaé aSIQ & glvoesnseé%Yo £ paranoa an
dgdysiession and anxiety (Stahl, S. M. (2000) Essential

Psychopharmacology. Neuroscientific Basis and Practical Applications.

Camhriggeidmdinivietsibh RiesSs shaentdeeditinby Compltgenipkdmhigogy including

difterent saisdories and e dinical, feaes of hedisorder are definedn
pé)iagnos%né)c eries Such as DSM: (Diagnostic and QG GEa Mantaror s (e
afeastan Bigsrdaet: dircaelithang) e OBLYDY pitdrongoial Ekpssifivalivadsfition it is now
whgeasesnia’ erliiom«urenily ised medications o el SchizRRRIRNBresory of

bj olagmanla and other dc)s,§0h05(=;s, include antipsychotics both tgp[cal :

Sfff%ftii’ IS TG DFIRR S O 50 e SEHE Ly JRARS W VB i ther deficits. Other
spolyphasmadolbgydptesaatingsatdepuitisierreceptorsi{ng(Shh], B2MDI2D00) Essential
%Aﬁléﬂgc%@%?foﬁ%ﬁi'ﬁ&eMgﬁcM%3%4’ﬁfﬁ; RoMyBa L G5l {800¢) Cambridge

agic  shotguns'Versus magic bullets: selectively non-selective drugs for o
URoGastsbrasrsend dsditprirambrites, Rev. Diegifrseehcaegrirszny, the clinical
fdhess antipsyibediesselthouel irelaiivedy rueeResiuk(SBMEIPSVEINS Diagnostic and

s%é%it%i:%frnel%}m%ngfr eséig &?lnﬁg %%}Eeﬁ‘“ %%’E?oenﬁ%?f%fﬁ—zl% ﬁ%‘?%%@g“% cltassiﬁcation of
schizophrenia, are [ess effective at treating negative symptoms, cognitive

ditesienss, Bhdedgdoriatéu teprossion wvdiansvety faltreftvisiohdphkade. bipolar mania
ARfdeed pajanayaibual IHeRIGABEIReEONOMIGAIAIEDS f+808IM3 b the more

A. et al. Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE)

RCRLORIEHL: 0 B MBS BTSSRI CHEHE B8 ST PGSR (e D
%rﬁmi@&cﬁ%iﬁbﬁyéﬂlﬂb&. EﬁﬂTzd,_ Meddaﬁﬁgma%ﬂ:z%)h,’sa L._ et al. (2004) Magic
shUHNGIMRIS, PAIEARL %Qé@%&%&ﬁﬁ:@?ﬁ&%@@&i@y Bfﬁaéé"‘?&t R EMBSFders and

such as weight gain, extrapyramida gm tomséléPS_%_‘r nd cardiovascular
sehigerb(ERebenttan Ry A Rir 8l ificaPAntigsyehbtic Tiars s tiReiRisifsn although
r8ffectivenesss(A Tihinpestigatexs. $20688) tmbecivenesscpfantipaychatie positive
S5 i paients wiih. chionic. sehizgprenia, N £ndls 3 Med: 398, %
T282§f7n thePcurrerit mven%igon, compounés With ﬁ%ﬁ%ﬁiﬁ@%ﬁéﬂs’ cognitive
dgfisitte ANIQ 007100 d6AGPOT AR 200705 2160 which lead to reduced patient quality

of life and socioeconomic problems (Lieberman, J. A, et al. Clinical Antipsychotic Trials of
Intervention Effectiveness (CATIE) Investigators. (2005) Effectiveness of antipsychotic
drugs in patients with chronic schizophrenia. N. Engl. J. Med. 353, 1209-1223).
Furthermore, patient compliance is compromised by prevalent side effects such as weight
gain, extrapyramidal symptoms (EPS), and cardiovascular effects (Lieberman, J. A et al,
Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) Investigators, (2005)
Effectiveness of antipsychotic drugs in patients with chronic schizophrenia. N. Engl. J.

Med. 353, 1209-1223). In the current invention, compounds with high affinity and greater
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selectivity for D3 and 5-HT2A receptors are described and are proposed
to treat ﬁ%choses and other diseases, with fewer associated side affects

W"[%%‘b”é‘h%me, a major catecholamine neurotransmitter, is involved'iif TR 7/05116¢

regulation of a variety of functions whictfinclude emotion, cognition,

motor functions, and positive 5 reinforcement, (Purves, D. et al. (2004)
SRIBTFEEE R &aich T SaHEER 5 FTISHRR, b SEERRRNS t et psvehoses
aoio lodpeat aciseitiesibf dopamineiare mddiEiadthrough G protein- coupled
receptors (GPCRs) and in human, five different dopamine receptors DI-D5

havemeeﬁ%ﬁcﬂ&;r&iﬂﬁg@m@%&m%@%Uf&&%%%@ﬁ@?gs@%@m(@@ FRURRation of
to the -pr?teln,Ga' (Missale, C. et al.. (1998) Dopamine receptors: from

ST T RAGEREH. WHERiahcRdS, 7804BM s guEpIT R dHpSiRe and positive
regcidptomisnmaBuhighDexpebssiiiddn M micienscaSoumbenisir(GdievichSunderiand,

Neasach QYR .‘J‘ﬁﬂe @ﬁ%ﬁ%&%ﬁﬂ%@%@ of %%%%ﬁ%ﬁ%%% THEERIAG %%%gﬁri "8 protein-

neurons In the human ebrain: compariso receptor expres

DI SRS SSRGS 2SI 2 A7 BROpeeFRsors Di-Ds have
yadidaiedae, rﬁﬁ%?éimi‘i)z@ﬂ@"i@éﬁf?ﬂ?%g,gﬁ’;5}?{959534&{ ecyans Fﬁ%‘i’otem G

the ventral te%mental area, hippocampus 15 and amygdala to the nucleus
(Yesakbbns! Wi PrbjeerarEdSSFEtUStA RS ERTGWate Modiias BExwel Rev. 78,
189-0aFpUBHE Aamip Aveiel rddep thmbicikike tilds kheyghtde be mpadast iofccumbens
otional behavior and thus or antagonists are.propgsed to .
e e RS G L —
nHogght distrderUuycdoktikpinngwilianisav. Witf2005 ) BoptamiskpB8sing neurons,

Ng ABGeRISts 88 NBTaBELIS 29RA1Ss NG RISLAUEH FR AT e Imesolimbi
Jul og?.rclo,_ No. 13, 917-25 ,Whﬁ?ég,these a%t%g%ists spare the D2 & resoumate

PO LS S GPERYPARTRIEF SR TR 6 eI rgmepg! area, hippocampus
amd uctipnlalin tadditi ociehasadoearbeatep ovtachtipat g waiie pedfizophrenit cingulate

%%égg(ﬁkﬁn% '}?% SCCRIQN; GURI %ﬁ%l%? i&ﬁ’ﬁ‘éﬁ%ﬁh{n %e YimBbrtant for

B 'E’éétés%béﬂ"é?{}ﬁ% f
al. (1997) Mesolim pamine D3 receptors and use of antipsychotics

e YAt B SRR Yo ATEb PHFE Mlal RepoRtrbem sts dye RreRosdriopagéniateypsychotic

0 P n?2brd32) RAKLdPRaRnaIRlcAse an@rwedall@gw -déé;&(a@} {R38ENY. N. and Millan,
opamj regulation.,in schizophrenia: implication for.treatment,. .

e R L R RS " Drue. Doy

Tretipsychotid/ Aletibh hidag8)/iddicatihdetiiatsa disagbeidhepaeoshasld, ofodulated
stoRamneplaym AhiRestantiQleinthegHoRgY:Rh86hEPPNIR NG dition, it has been

symptoms. The neurqtransmitter serotonin is implicated in several ,

FERRRLE b oRE SO RIS SN R (RAAUEICE JRYedt 4f Ds receptor
ef@ussi200@)uPeniciplEs of Btealrdll S¥Tedes@an bititipAppletDs Setangss, and use of

The: . nig | ic disor [ :

s gy svebiay
SBsyenotipiEk danyaaTysier (LaBeiesbhofgHi biBAKREANEARAR dysregulation
inetGeoSeRizbphrgfiaaliike Syl plamasucPaRshatucinationskbeildehidophr.: Pathol.
ﬁgeasl agi?ﬁf?gcglI%&{)W}&?O%%O/Zé%%%?&ga%gg?% 9(%21/19 g 1a6toa disturbed homeostasis

of dopamine plays an important role in the etiology of schizophrenic symptoms.

The neurotransmitter serotonin is implicated in several psychiatric conditions
including schizophrenia (Kandel, E, R. et al. (eds.; 2000) Principles of Neural Science, 3™
edition Appleton & Lange, Norwalk, CT). The involvement of serotonin in psychotic
disorders is suggested by multiple studies which include treatment in humans with the
psychotropic drug Lysergic acid (LSD; a serotonin agonist) which can induce

schizophrenia-like symptoms such as hallucinations (Leikin, J. B. et al. (1989) Clinical
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-5 features and management of intoxication due to hallucinogenic drugs.
Med. Toxicol. Adverse Drug Exp. 4, 324-350). Furthermore, altered brain

Wo(ﬁ% HBUISA of serotonin receptors as well as an altered sero{’&?é%’?c"%’ﬂé%““

have been detected in schizophrenic pafients (Harrison, P. J, (1999)
Neurochemical alterations in schizophrenia affecting the 5 putative

RSP r GRS B Pic Al dRtHEsRIRE ESRuBN dBpEHIReipEspiled. Toxicol
AdyrandDbrb XA rdcejdiorss(Br. Bubisyohiaty Supal. Biid 2d22)ibiion of serotonin
. Is.s oni its _hialogical activities thr ily of . )
R R A iae AR Al R Bl BB Shizophrente
PrRéEaSidId R tRelr - fhnCtREY) NNlreshemtrad slbey tagrs1 mgsthizsphrerieatfecting the
ﬁt&?@mﬁfﬁﬂgﬁgqﬁ %@ESQP@HEM@%F&ﬁ%@@dﬂuﬁ@rp&%ﬁﬁ’ﬁtﬁb%mﬁﬁm& D4) and
ower elsint Das ang e pocampus In numan
e o R R BB ot RO St exerts it
biebeptal fonvienRINoAgh coinpayisd i etilé PSR T BAagsd 8- ML RDarp, T. (1999) A
réefé%PEﬁfémﬁféirsff?PTM@ﬁtﬁ@éﬂB&éﬂzﬁuﬁc@i%iﬁﬁéﬁ%ﬂﬁélﬁac@fgﬁsA@S} 1152),

Palacigs, J. M. (1.987) Serotonin receptors in the human brain--1V,
TRGtorRdiegr S TSP BB S BRI 2P HesE by h Bt iR aheer ey and at lower
[&2B- 139 cabigkad gaupleddd Qf@dgfpmmymoithaﬁnpmlﬁﬂﬁrﬁa%@%hn B. M. et al.

) - c [ . :
(%‘9%) r6%%?‘%{’}&%gg%@%%@%%%%?%%g%%% mRNASs: comparison between
5%%&% IRE2teseinereBsanchere Mel BrfimdtrsnZ BHAAEEo P F296r A., Probst,

A OP23&H T) MG ey likaae istueies: ofcid-tiE 2R Raly MARNPM M toradiographic

schizophrenia (Spurlock, G. et al. (1998) A family hased . assQgciation . .
SRR ot PL03C Lo A S SR po A udnd . coupled
pidebiifipation abndw gohurelplismsRaodhermrometen. Moo syoliatiyxaryptamine2-

42-49), as well as responsiveness to antipsychotic drugs (Arranz, M. J. ¢
fig .']@000) rﬁ%}ﬁ%‘gcoge e“t‘?é' %}r%iaﬁgﬁg},ag%? pine |§eg‘|¥ %’@ﬁi@ﬁ%@l‘nhﬁ =
h388)xy6VpLasi6y 2 fiirthdresugnesty a nutetfofuihes i5eH PR A mesept oot T i 231-257).

dhgHeaimant @ﬂfhﬁ@tbp@gyk?fﬁsyﬁmpf%ﬁd@t@ﬂizq)?ﬂ%mg?%ﬁﬂock, G. et al.

gurotrangmlssmn appears to be u e afferent regulati the
- r

n _ ation of 25
(E2PPP2A rUBHOr 6T a&ises oA, §02R%ld SHTRAGPE Rl RO HT2A and
schibbypesnaqdukaiderdifpanvnefeleassoinduaett iimdvo hy amphetaniinel. Psychiatry
and marphing.in bo leus, ag strj .

ey bty s s SESTRSIE SRS EMEDy o e b 2000
PHAtESARIRCAr prepisses tehelsuipibr 166rRE Weditient GPdisdfdSrd616), further
sesaaciatesie dthely steTctichad HlopBRINE! e Sysienn: Mereauatioay ¥ 8y chosis. In
aIr(z:‘iclste‘.rs)rtlorda\nta]gijonism has bte~en 3Q recognized as enefi;ialtg% %%e ¢ reeulati ¢
Ao RO 8P PR ER AR 108 ARRIATS 2 Y0887 st forent regulation o
thnbalfdnisteceppuydhiateic distrdefsHTUrk.a0pik HMASSHd Bregys135ubtypes modulate

adP8rkA Q) aRLnHeed iR %@fﬂg%ﬂﬁﬁ@ég&fﬁ@%@%ﬁfxﬁﬁiﬁégﬁ &8/ RIfAkat nuclens
antipsychotic drugs which are characterized by a relatlvgllélghlah affinity for
etal

AEHEPRORFPR RARTE O Y TP CBmRIR S (4 Y 19g)Overall 5-HTs
réctpssificationrdbty pieghapd saty pichd aatipslchotit dugaraenthef disorders associated

with dysfunctional dopaminergic systems. Moreover, 5-HT;4 receptor antagonism has been
recognized as beneficial for the treatment of psychosis (reviewed in de Angelis, L. (2002) 5-
HT2A antagonists in psychiatric disorders. Curr. Opin. Investig, Drugs 3, 106-112) and
indeed is one of the defining features of so-called atypical antipsychotic drugs which are
characterized by a relatively high affinity for the 5-HTss - relative to the Dy receptor
(Meltzer, H. Y. et al. (1989) Classification of typical and atypical antipsychotic drugs on the
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-6- basis of dopamine D-1, D-2 and serotonin2 pKi values. J. Pharmacol.
Exp. Ther. 251, 238- 246). As mentioned hereinabove, the compounds of
the invention have high affinity for the dopamine D3 and serotonin
5-HT2A receptors and are expected to be effective in the 5 treatment of
psychotic disorders which include schizophrenia, schizoaffective
disorders, bipolar disease, mania, psyclotic depression, and other

psychoses involving paranogia and delusjons (Re v%l}-c, et al. ( OOO%
i EOIBUIEAr Ao oo BB RGP "BLReaRe Fnhr. 251, 238
24topamine D3 receptor antagonist, SB-277011.-A. JPET 294:1154-1165;
Harrison, P. J. (1999) Neurochemical alterations in schizophrenia affecting

the puialKEAR farsRiRiTalaIR-QhLAlRIERl ADHBRY ERRIERH IR affinity for the
dopamine (DI, D3, D4) and 5-HT2A receptors. Br. J. Psychiatry Sup

) l. 38, .
dapman g PaageISTPI8Eh 2) BT JRCHRIG oSN FRHRSkre d?&d?%&?&."@ in the
tr&umepif. fsyehstiy. Grogies; $06eH . irIddycehikdyhsmdaMithirodfattive disorders,

| ine: entor ists.as i .
b R IR b eI e e A B O BB Baranoia an
dﬁ‘aﬁﬁ%ﬁm&ﬂmﬁw&@é’r@?@?@}%@ Actionn I Do p@iihehigh -affinity, and
sdé@@t% qﬁ@&@g@aﬁwﬁ%@m@@@ﬁd@ﬁ_ 2 %%%ggﬁgggggmgmm@=§nmez?4:1154_1165;

rain reyward In . NeUroscil. - , Lampos . et.al. .
H OO 4 e S A PR DR AT O B S ghe putative
rmﬁmﬁnmﬂmme@gmlmnsmmm.r‘émm rapBomeNéetirosdi. Idbsand 5-HT2A
;e%@&&spﬁmyﬁiz&h g%%%%fi@tﬁ @Eﬂ”&ﬁ”ﬂﬁg&@f Lh?ﬁﬁj%:g\—’g% antagonists in
- an

receptor antagonist S 701 1-A bl_ocks the acF%l;isi';}ion 2 .
PRRPIIS SisRtrTs CotditdRd SR profdiEnte! A hbrdeXer he i Afkifign. M. J.
(2008) Syraphe, B8 raapibb@)iagxies antdepeastiapefRealing Ehsdovery Today,

Zﬂg acalogical, actions of.a novel high-affinity, and selectiv
G0 o) Sl ek AP AR v v
et28l: (20621 Depamiae dRd rr wericdl ARaBT) ity b bife cte GinRswkingiead cocaine-
cﬂ%ﬂ_@%&%&%ﬁmﬁrﬁm@%@b@cﬂﬂg@g 0ADEBRC NGO (BA)(2003) The

Accordin 50 a first aspect, there i v a compaqund of formulalggl:] _
AGpamBE DS KEBIC) NNFEIPCHIA DR Coci RGP Dicoune-enfdiced. brain-
stimulation reward in rat. Soc. Neurosci. Abstr., 322.8; Ashby, et al. (2003) Acute
administration of the selective D3 receptor antagonist SB-277011-A blocks the acquisition
and expression of the conditioned place preference response to heroin in male rats.
Synapse, 48, 154-156); anxiety, and depression (Reavill-C et al. (2000) Pharmacological
actions of a novel, high-affinity, and selective human dopamine D3 receptor antagonist,
SB-277011-A. JPET 294:1154--1165; Drescher, K. et al. (2002) In vivo effects of the selective
dopamine D3 receptor antagonist A-437203. Am. Soc. Neurosci. 894.6).

According to a first aspect, there is provided a compound of formula (I):

Os—R'
(CH,) (Cﬁzﬂ 7/
: N/ 24n NH
| - 49
O q(CHZ)r
-R2
A



Ais aryl or 5 to 6 membered heteroaryl optionally substituted by one to
five substituents selected from the group consisting of cyano, halo,
C1-6-alkyl, Cj.6-haloalkyl, C1-6- alkylsulfonyl, or Ci-6-alkoxy; nis 1, 2, 3 or
4; pisl, 2,3o0r4; qisl;ris0, 1, 2 or 3; R1is C2.6-alkenyl or
C2-6-alkynyl substituted by aryl, or is C1_6-alkyl optionally substituted by
one to five substituents selected from@he group consisting of. halo,
hydroxy, C1.6-alkyl, Ci-6-haloalkyl, -CO(O)-CI-6-alkyl, C3-io-cycloalkyl,
C1-6-alkoxy optionally subsituted by one, two or three halo or substituted
by aryl, aryl optionally substituted by halo or C1-6-alkoxy, 5 to 10
membered heteroaryl optionally subsituted by Q-6-alkyl, and phenoxyl, or
is C1-6-alkoxy, or is C3-10-cycloalkyl optionally substituted by one or
more Ra, or is 4 to 10 membered heterocycloalkyl optionally substituted

“’he”f—"ﬂy one or more R', or is aryl optionally substituted by one or more RE, or

A

LY = B v B -

s tor EorfembatedeHdienaany Desionally Substituted iRy 8 PERAS Rents

sefle QS 5 o.siII}?b.Ha i.6- I_d 'R"H_
SRS R R SR O S e

V &I-G-alkyl or aryl
e Pﬁ%?%no, oxo, hydroxy, halobenzenesulfonyl,

1Q.8dlkod Hptionally substituted by one, two or three subsitutents selected
is 1,2,3 or 4; ' |
s,
150,1,20r3 _‘ :
is Cg.g—alkenyl or Cy.¢-alkynyl substituted by aryl,
or is Cy_g-alkyl optionally substituted by one to five substituents selected from the group
consisting of:
halo,
hydroxy,
Cy.s-alkyl,
C,.¢-haloalkyl,
-CO(0)-C, -alkyl,
Ca. m—cycloallgrl,
Ci.g-alkoxy optionally subsituted by one, two or three halo or substituted by aryl,
aryl optionally substituted by halo or Ci-¢-alkoxy,
5to 10 membered hetf:roarﬂ optionally subsituted by C, ¢-alkyl, and’
phenoxyl,
or is C.g-alkoxy,
or is Cs.1o-cycloalkyl optionally substituted by one or more R?,
or is 4 to 10 membered heterocycloalkyl optionally; substituted by one or more R?,
or.is aryl optionally substituted by one or more R?, -

Or is 5 to 10 membered heteroaryl optionally substituted by one or more R?,



RZ

from the group consisting of: 5 to 10 membered heterocycl oalkyl, and aryl
which is optionally substituted by halo or by C1.6-alkoxy, C;-6-haloalkyl,
C1.6-haloalkoxy, C1_6-alkoxy optionally substituted by aryl or 5 to 10
membered heteroaryl which is optionally substituted by CI -6-alkyl,
aryloxy, NH(CO)-Ci_6-alkyl, O(CO')[@-'B-alkyl, C1.6-alkylsulfonyl, aryl, 4
to 10 membered heterocycloalkyl optionally substituted by hydroxy, C.
6-alkyl or oxo, 5 to 10 membered heteroaryl optionally substituted by
C1.6-alkyl or oxo, and di(C.6)alkylamino; RZ is H, OH, C1-6-alkyl or halo;
as well as pharmaceutically acceptable salts thereof. -6¢ According to a
otécoNl aspebereefe is Providedalmiadidarherd e itiaibing ardkyt amang optionally
competifidedas, deféingthakie\re,and pharmaceutically acceptable excipients
“;gr }Qe ltsregtér&ggtﬁ%r}rq_/or the prevention of cognitive disorders, drug
addiction, depression, dnxiety, drug dependence, dementias, memory
impairrh@at, psychotic disorders comprising schizophrenia,
schizoaffggdive disorders, bipolar disease, mania, psychotic depression,
and psé}/choses comprising paranoia and delusions. According to a third
aspect, tifere is provided a compound as defined above as well 10 as its
pharmagéuigally acceptable salt for use in the treatment or prevention of
cogniti}gg}dg@ggﬁrﬁﬂfgyﬁ’addiction, depression, anxiety, drug
dependence, dementias, memgory impairment, psychotic disorders
comprising schiz6FEHARISERLY ST vEediBs ers < wBipbIAFgisebsiBtents selected
mania, psychotic defsressiorgrang psyabesgsfomprising paranoia and
delusions. 15 Accorgli{gg]prgcm%%fﬁg%%‘éfgé s provided the use of a

compound as defined above as well as its armgc’eu ically acceptable
salt for the manufactife\BrAbdarERmeally sebsHtutedtiale andnoEthealikoxy,
preventiopiaflcagnifive disorders, drug addiction, depression,

C.¢-haloalkoxy, |

Cy-¢-alkoxy optionally substituted by aryl or 5 to 10 membered heteroaryl
which is optionally substituted by C,.¢-alkyl,

aryloxy,

“NH(CO)-Cr.g-alkyl,

-O{CO)-Cy¢-alkyl,

Cy.¢-alkylsulfonyl,

aryl, |

4 to 10 membered heterocycloalky! optionally substituted by hydroxy, C,.
s-alkyl or oxo,

5 to 10 membered heteroaryl optionally substituted by C,.¢-alkyl or oxo,
and

dl(C; .5)alkyiamin a;
is H, OH, Cy.¢-alky! or halo;

as well as pharmaceutically acceptable salts thereof,
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anxiety, drug dependence, dementias, memory impairment, psychotic

disorders comprising schizophrenia, schizoaffective disorders, bipolar

disease, mania, psychotic depression, and 20 psychoses comprising

paranoia and delusions. Compounds of formula (I) may form acid addition

salts with acids, such as conventional prg%rr_naceutically acceptable acids,

for example hydrochloride, hydrobromide, phosphate, acetate, fumarate,
maleate, salicylate, sulphate, pyruvate, citrate, lactate, mandelate,

tartarate, and methanesulphonate. Preferred are the hydrochloride salts.
Also’Z5Edivatés anechydratpechf berapsumasidédormueldi¢amenthainsalisg one or

moréobﬁhﬁﬂﬁﬁxﬁfst% RIgset AByeatian 9@&1&9@&1@&@1?%@&1%&&%&&1 MBits for the

r mmetri n ms.an n. exist,in the form
ireatg aﬁxd oretﬁes ﬁreve% mcncafrlgg ni tz%e lgor e%a dru d(?l E
ure e antlomers mixtures of enan IC)me Suc

druge@ﬂﬁﬁé@?ﬁ@en@ﬁf@@fﬁménwbé d@B@@i@é@om&@WtuﬁbmefS comprising
schmb@ht@fmIsdlﬁlﬁfﬁfé’tﬂldw&ﬁfﬁﬁimmgﬂmf&ﬁmﬁeﬁl%ﬁ1l}iﬁy&@@é depression, and

diasterepisqme J&ﬁ%@%&ﬁ?d& tically WO 2007/093540
psyCPCT/EPZéO?/O%%lGO -/ active ?or%% can be obtained for example by

resoldioniafdhe aaﬁﬁmaép@ctbma&ymmstﬁk@ecsx(m&%ma@@mmﬁw&bove as well
as S VRAIGIRARIY (GUOMAPIERMENID. A CHIA re%%%fgﬁnsgrgf%QIQJ DSenitive

Invention em ese forms, 1 € appreciate

disopdsasniiNgs BHGRHtal FBRHRAOTY) HIHEInvEHEOACERANS) e demARtissd Bemory
impdimectionghgrdutis talprodide derivatiias vebidhoptecanalichtofbdirarsiatisorders,

bipoRRCHiIRRE RAEAL GAMARKRC dB b aMsialoaicallyaccemiabis, A darancia and

del metabolically labile dérivatives, WhICh are capable of producmgt e parent
© u@&’hspounds of general formula | in vivo are also within the scope of this

InveRtion 4t HRIGSAS,R0 ATRMAHC L8y S Ry lie SHOUp & '%ﬁ@%ﬂgcf’ as defined

one |nd|:{|dual ring, or 10 one or more fuse r|n s in which

abovg s g aﬁcnh%ﬁ?@tﬁ%géém qg éﬁwapﬁggﬁtﬁwggmmm
for thelregnisespecifivatycilusiated bygimwam@é@heiﬂlg dklowon, depression,

anxic®fYIRXY (PRRIRARN @M'eﬂf%f)rﬁél%f)‘ Qﬁﬁ%ﬁ@%}{'@}%@fé m%@&@@&g%msmg
Schlés onnect L via.an ox % té)m An %e}{ingle of aag% %/)ls%?heln% d

IRy PRSI S ATEREEEr BIRRERSHEBOR TR P DTS ESIvRvig o
PSYCh@WP‘?@llf@ié%éﬁf%ltgmgﬂfb@ﬁRMe methyl, ethyl, propyl, isopropyl,

|sob l, s utyl, tert-quty pent n-hexyl eIJ as those specifically

illus 3{%’30 Cf Xéé%‘ll & b@g% %‘f(ia(f? élﬁ%lféﬁﬁngl%eﬁ%flés guch as
convigiEiseh Iét@rrmmwﬁit&@mmbl@a@cb%ﬂlg?mmimdmdbmw, hydrobromide,
phospaieiNaRRvae Exampias, ofsli(6di0-alnd)aminaane gisneiylamino citrate, lactate,
mange?atpey I?rptle{]rgte and methanesulphonate. Preferred are the hydrochloride salts. Also

rpressmn anxiety,

solvates and hydrates of compounds of formula I and their salts form part of the present
invention.

Compounds of formula (I) can have one or more asymmetric carbon atoms and can
exist in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereoisomers, mixtures of diastereoisomers,

diastereoisomeric racemates or mixtures of diastereoisomeric racemates. The optically
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WO

dipropylamino, methylethylamino as well as those groups which are

sepcifically illustrated by the examples herein below. "CL_6-haloalkyl"
oaé‘ﬁyﬂgéséybi_&alkyl group as defined above which is substittddEBy G160
or more halogen. Examples of Ci_6-haledlkyl include but are not limited to
methyl, 25 ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl or
AEHEPI BT GcebBy A Ob EFABYRIODY FeBiHNaRh Fh shasemsies dytavgemetric
sgrobigssspesifiaalbtiliudiratac byriha exampteso herdin Yelowchrefedesbens or
e%é@%ﬁ%!@%%h%% difluprossntHRHQ-faHY! or ethyl.

-alkyl.sulfonyl" denotes a sulfonyl group (SO2) which is substituted

by a £ 46H alkyp gratisraas deafinedcahgianii diatehenzenaswfonyh this invention
denptes a grou ving.the following formula: WO 2007/093540
i S e e O S
ahreveitkipingbeciptistas prefinedoalpvendny vive . dkyhigtogipaliyconemsetael arid

ABBVAN AN d&ha:RRIOAUKRY . HeARIER B £ Baa RN B¥R @ compounds of
defln?d above which is substituted 5 by one or more halogen. Examples

SPEE BIRIHARB TR AFRISBUYERE ABE RRNRER TN hiBHEWPBr ethoxy,

substituted by one or more ClI, F, Br or | atom(s) as well as those groups
speciffeallyrifusteats dbyrtheatixannblesytler giv e owsiFtiefer€ dn€ individual ring, or

dirloakery AI@ 43Rt oEaMBinAXY Qr2H0XY: IH1RJRLRI Preferred aryl
"Halogen" denotes chlorine, iodine, fluorine and bromine. 10

SEEP B RYRIShAG PR NS I RigHIDAfePSatirats dintiatsd LsiiBraifgpres herein

teheytwo or three carbon rings having 3 to 10 carbon atoms as ring
members and includes but is not limited to cyclopropyl, cyclobutyl,

CYC|0FA§§1M§€H@M@M£ sl Yk 226 QI VPR 2 SEOL RR B group is
blcgclo%.z. %octang/l, bicyclo 2.2.1]he1ptanyl, blcycI%é?».Z.l]octany or

CRARRTAI A8 WERNSE L GPEUPR'S SERRILAIN NRRTALEY by the

examples herein below. 15 "5 to 10 membered heteroaryl" means a
mono6Eyatislidyistio s rigyelih radidaotBedocad pinghatorgrohaviegtzining from 1 to
d%@ﬁ&&ﬂ@tm%z{éﬂ%@é]%@fﬁ SRS ORI ONG, WBu A, §Q£Qﬁ1fcl}?9

heteroatoms selected from N, 0, or S, the remaining ring atoms being C.
HE ‘#5%@“8&%&;5%8%@ B S GRR SRR RO ARG B BE B igmples herein
telipstituents, wherein each substituent is independently hydroxy, cyano,
alkyl, alkoxy, thioalkyl, halo, haloalkyl, 20 hydroxyalkyl, alkoxycarbonyl,

amineyiacelyhik NN GRI3arhalgensusiuied. 802Kl 1oL 181 eroups
non aromatic, part of ¢yclic ring also by oxo, unless otherwis ecifically )

ST ECUAE BFRBRR RN T PRRIAS, B WO IRIRGI Y hyiamine.
doptignddinino, methylethylamino as well as those groups which are sepcifically illustrated

by the examples herein below.

“Cr-¢-haloalkyl” denotes a Cy¢-alkyl group as defined above which is substituted by
one or more halogen. Examples of Cy.¢-haloalkyl include but are not limited to methvi,
ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl or n-hexyl substituted by one
or more CL F, Br or I atom(s) as well as those groups specifically illustrated by the examples

herein below. Preferred C,-Cr-haloalkyl are difluoro- or trifluore-methyl or ethyl.

“Ci.¢-alkylsulfonyl” denotes a sulfonyl group (SO,) which is substituted by a Cy.6-
alkyl group as defined above,

“halobenzenesulfonyl” denotes a group having the following formula:
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substituted imidazolyl, optionally substituted thiophenyl, optionally
substituted oxazolyl, optionally substituted isoxazolyl, optional

WOSBHRIA thiazolyl, optionally substituted 25 pyrazinyl, opﬂd’ﬁ%@mammﬂmo

substituted pyrrolyl, , optionally substituted pyridinyl, optionally substituted
pyrimidinyl, optionally substituted pyridazinyl, optionally substituted indolyl,
optionally substituted isoindolyH dptionatty substituted 2,3-dihydroinidolyl,
optionally substituted indazolyl, opti ubs&'Luted naphthyridinyl,
optionally substituted isoquinolinyl, optiogaty gubstituted carbazol-9-yl,
optionally substituted furanyl, WO 2007/0935, T/EP2007/051.160 -9
optionally substituted benzofuranyl, optionally substituted quinolinyl,
optionally substituted benzo[ 1,3] dioxolyl, optionally substituted benzo[

12,3 biaciacal aponali sbatued henselblpRemA ARIRBMYe gud e

substitutéd 9H- ioxantheny]., optionally substitu |eno[2 3-c]pyridinyl,

gt HaNY Snseneried 31 "’lﬁ]‘iﬁéﬁ%‘[}@?ﬁ]pyrldlnyl 5 optionally substituted
phthalazinyl, optionally substituted 2,3-dihydrobenzo[1,4]dioxinyl, and the

like 6lihobelwndikehxdrdespesifiddlly- ekemplified he dziin &rebaved/bitb EGubstituted
JREHS' %@%@B%?W'Eﬁ(ﬁ 706PNEMAS E%Qeﬂ%%{é( St 2APnH? timited to

heterocycloalkyl" means a onovalent saturated moiety, consisting of

TBFHE ORI SRR eSHRYEUIRESD BRI oME, v BF tHrbaiprataisattRisas those

dehesepdioranitingarateiOoxigeraisuiierei aiensyelemied CT; haloatkoxy are
dogtlol%allé/lgf uolg%tl%% d with o e, fwo, three or four substituents, wherein

eac stituent IS In epe}aaen f%/droxy alkyl, alkoxy, thioalkyl, halo,
haloalkyl, hydroxyalkyl, alkoxycarbonyl amino, alkylamino, dialkylamino,

amlndéé%o?h/l P@ﬁi%&%oﬁ%ﬁ@ DR daSHRE s @ﬁé&ﬁ&’dﬁ?‘lw&rcated

Examples of heterocyclic moieties include, but are not limited to,
pipefitinycpiperkziiiyeid dsomopipeatainydazegingbiptyrrobokivyin g of one, two or

tf%@é&‘ﬂﬂﬂﬂn‘g@ 'ﬁ%ﬂ Byl gﬁzo%lllpg?g}m Grao %@leé%ﬂﬁ%@lmﬂas but isnot
morphomyl thiazo |d|ﬁc§I isothiazolidinyl, quinuéliiduiyl, qﬁuno Iny

EH RGO RO B2 YR B CRYEIRRERIF L AHAIRBS B RiiFigh Pty 20 polyspiro
é@@hﬁ'ﬁmhtﬂz&ﬂIﬂliﬂsdld@enmazdwdrlls'wycﬂhinym@meﬂtaﬁeﬁahwﬁmfww 1] o?tanyi or

tr an oxpthiomor in
BB e L AR SRR ol

dlhydrlsoqumollnyl tetraegéi roquinolinyl, tetrahydroisoguinolinyl, 1-oxo-
thiomor Fholimambaiesk BaRIoRTSHpMARS £ IaReRsplh dic e quasiyalipradical of 5
tovel) a8 dhose giovipg spleasﬁeal&yaﬂhnﬁa@dedx@mhmml@& beneimbeiawe, two, or

ref to 10 mem| e cloﬁk are 5 or 6 me ereg
e e e PR oo
Haeaper Prefe@ipipnally b3 spittued aadh silerhoee tbréréva&ryrls@ssrtgents wherein
eRKQUERNALES A Qf&’éf)@lf&nﬂy hydroxy, cyano, atkyl, alkoxy, thioalkyl, halo, haloalkyl,

hydroxyalkyl, alkoxycarbonyl, amino, acetyl, -NHCOOC(CHa.)s or halogen substituted

benzyl, or for the non aromatic part of cyclic ring also by oxo, unless otherwise specifically
indicated. Examples of heteroaryl moieties include, but are not limited to, optionally
substituted imidazolyl, optionally substituted thiophenyl, optionally substituted oxazolyl,
optionally substituted isoxazolyl, optionally substituted thiazolyl, optionally sabstituted
pyrazinyl, optionally substituted pyrrolyl, , optionally substituted pyridinyl, optionally
substituted pyrimidinyl, optionally substituted pyridazinyl, optionally substituted indolyl,
optionally substituted isoindolyl, optionally substituted 2,3-dihydroinidolyl, optionally
substituted indazolyl, optionally substituted naphthyridinyl, optionally substituted
isoquinolinyl, optionally substituted carbazol-9-vl, optionally substituted furanyl,
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"Pharmaceutically acceptable"” means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic, and neith

C er
WORBIIGIEaMY nor otherwise undesirable and includes that whi&l§ fgEF2007/051160

acceptable for veterinary as well as hum&n 30 pharmaceutical use.
"Pharmaceutically acceptable salts” of a compound means salts that are
PLRARE SRR amseipran sk AN vl ied tippBeksetoaally
sdestitetei\212007,A)88540/P 6HtER2R0MNI6A beh@o)hArMatatigiedl, optionally

" . o e o iditon salt..
A G, OB S P e cpany
sghHificcadiicmitne adih pHosb oY sahetithectidl drtsarld adhpyridinyl,

PP ERIES SR BRtAGREMITIHptRAAREREBRMIE aCiddieRZMienzo[ 1.4]dioxiny],

C rsulfopic acid, citric acid,.ethanesulfonic acid,. 5 ric acid,
A e i SR G EITAH dhc SEea S © 10 membered
heyeirexyhaphfoie acign@bhsadrbrigrtizayiesulfonic acid, lactic acid, maleic

acid, malic acid, malonic acid, mandelic acid, methanesulfonic acid,

MUCORiG AT headRphI AU MasHANICHRSIEVNEAPIRRIG AL SIS 6 AGitn ¢ of one,
tsuccir%i%aclid Jlartaric acidt, 5to|uetr1esulfo%ica id, _trimethyl(;iprcgzi)etic cid, oo

AR PR ™ LSS BREE R S8 Sy tha CErISoURAL BHETRSSH ﬁ?’%r%i rogen,
areegompulings Bieforoepiéo eyt @R iRy e laibswiherdinvith Rharid®2hree or
8¢ @ dalinrd hereieabovs anigrmueiith fe{éﬁé&%@l?ﬁ%%ﬂ%&i a]kox)y,

formula (la) are the compounds wherein: 15 A is aryl(for example phe_nﬁl .
tbiogliyleanaitel hetdsaryrirsh el tarpndniie-sndamiyo. diakylamino,
asulpstitutech Hy enatofiveisubstitndniscsiieatiee sporifitatgiiatipacansistingles of
for le For, Ch) ar Cl _6-alkoxy (for example OMe): Rl is
AR R SR B S, Sramele DL B
homapiamprapticrampslipstitatsing operelilia Subsiteerirydrmitagofidinyl.
dheofigiouibcensiaing, ehobaiRlihydiesyo rERIO SR E-aliYhyl, quinuclidinyl,

R SO 1 e sy IR SRA I A S RS % Ml 1

benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl, dihydropyranyl,
tetrahydropyranyl, thiomorpholinyl, dioxothiomorpholinyl thiomorpholinylsulfoxide,
thiomorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl, tetrahydroguinolinyl,
tetrahydroisoquinolinyl, 1-oxo- thiomorpholin, 1,1-dioxo-thiomorpholin, 1,4-diazepane,
1,4-oxazepane as well as those groups specifically illustrated by the examples herein below.

Preferred 5 to 10 membered heterocycloalkyls are 5 or 6 membered heterocycloalkyls.

“one or more” denotes herein, 1, 2, 3,4, 5,6,7, 8,9 or 10 and preferably 1, 2,3, 4 0or 5

and still more preferably 1, 2 or 3.
“oxo” denotes a group =0.

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

pharmaceutical use,

“Pharmaceutically acceptable salts” of a compound means salts that are

pharmaceutically acceptable, as defined herein, and that possess the desired



aryl optionally substituted by halo or C1-6-alkoxy, 5 to 10 membered
heteroaryl optionally subsituted by Ci_6-alkyl, and phenoxyl, or is _

WO EiREYy, WO 2007/093540 PCT/EP2007/051160 or is FCT/EP2007/051160
Cs_io-cycloalkyl optionally substituted by {ne or more Ra and R" is
selected from_the group consisting of one, two, three Ci_6-alkyl, hydroxy,
REAGIARIRY Bke B O HAR RGP AFRIHABNEr Rushd 6 eRfsered addition salts
fhater@egﬂiqatmga@miwaﬂymaghy&edowomaﬂm@@d;&@o@?d efi&i@ﬂﬁuric acid,

cted f oup, consisting of one, twq, three phenyl,.phenox .
S B B S B R i acie
Hengenssrdep erici ebgrags. comeBeirsy 16oniyasid cloiCiblatiyhopidicaly acid,
farbstiuted, Biad-Fiomemeredubsitrasciopivhi R, Sl&shalealkyl,
hC;!;{6-halozéllkoxfy, 5 C| 6-alkox optlo?ally supstituted by 5to 6 | o
BB AT (HEPh e G e Sttty el feid ngle acd.
madrnered . e terddio/hodtioraliynsshistiitediBy icGralleyd, 2 tagthalenesulfonic
- Puena | Qygdr i

ag&gp%gﬁqlﬁeg@f@%ﬁgﬂkxta,m%% upstIutad by, b Cﬁ gl?ixg afs%ffen% acid,

alkyl, 20 NH(CO)-C1-6-allcyl, haldbenzenesuffonyl, phenyland
sy RaryEARitB 189916510 membered heteroaryl optionally

substituted by one or more Ra and Ra is 25 selected from the group
10 consistingrobinglssed bg-dlkybogtimaliyos tibstituted)ratiyd whighvisds of formula
(%l_astituted by halo, Cl-6-alkoxy, 30 Oxo,

e N
1
N R
AR2 CLRERY! N
H

wherein A, R' and R” are as defined hereinabove for formula (I).

wn

(Ta)

Preferred compounds of formula (Ia) are the compounds wherein:

15 A isaryl (for example phenyl) or 5 to 6 membered heteroaryl (for example thiophenyl)
optionally substituted by one to five substituents selected from the group consisting
of halo (for example For Cl) or Cy.¢-alkoxy (for example OMe);

R' s Ca.¢-alkynyl substituted by aryl (for example ethynylphenyl),
or 1s Cy.¢-alkyl optionally substituted by one to five substituents selected from the
20 group consisting of:
halo,
hydroxy,
-CO(O)-Ci.g-alkyl,
Cag-cycloalkyl,
25 Ci.¢-alkoxy optionally subsituted by aryl,
aryl optionally substituted by halo or Cy¢-alkoxy,
5 to 10 membered heteroaryl optionally subsituted by C;_¢-alkyl, and
phenoxyl,

or 1s Cy¢-alkoxy,
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35

Cl-6-haloallcoxy, Cl-6-alkylsuifonyl, 5to 6 membered heterocycloalkyl
optionally substituted by C_6 alkyl, and 35 aryl, WO 2007/093540

WOt P A07/051160 - 12 or is -NRbR", wherein Rb is H or E EERR7051160

and wherein R is H, Cl-6-allcyl or aryl optionally substituted by one or

more R, and Ra is selected from the group, consisting of. halo, Ci_6-allcyl

and & 155aIrosye Rl PRty SBIE! RYiene AUdipan Bsand K is selécted from
pharmaceuticafiyoapoepiskie safts thareoftinea Qartidildrtemhbegiraeptaithexy, oxo,

compound ffggﬁg}l@gﬁl Ll 1gpose compounds wherein R1is 5to 10
membered 1e”f’eroary p%)(l)na y Substituted by one or more W, for

exandplis fhe foliBwingeedipseraeclodnptoraihvaisiérgashbyoaaierdere R and
trans-(4-{2-f¢-{4sHeeratFenzanb pdd pieatisinnk-wiathywo, three phenyl, phenoxy
}-cyclohexy#-grgidq; I(?{-ﬁ:hIoro-2-methyl-quinoline-3-carboxylic acid trans-
(4-{2-[4-(4- dor -ltfe%zgyl)- piperidin-l-yl] -ethyl }-eye]ohexyl)-amide;
5-Chtwrie-ars(3ntiivhloresbettaytd GoxnelnsraipdRoapyrkiiteseRaaduiosalithe group
acid trans %-l{gﬁ[ﬁﬁg@@poro-benzoyl)-piperidin-I-yI]-ethyI

}-cyclohexyl)-amide; 15

N-trans-(4-{2-[4-(4-FfdédR*benzoyl)-piperidin-1-yl]-ethyl
}-cyclohexyl)-6-methyl;. pigkiineprictes [ SiNapittybidier4-cathoxic acid

trans- (4- {2- [4-(4-fluoro- -piperidin-I- yl]-ethyl }-cyclohexyl)-amide;
5-FIuoro-lH-indole-2-car€§§)§%’é§'§g%ﬁw’
(trans-4-{2-[4-(4-fluoftienzoyi)-piperidin- 20 1- yl] -ethyl }- cycloh exyl)

-amide; 5-Trifluoromethpxwidhikyidole-2-carboxylic acid
(trans-4-{2-[4-(4-fluorq-benzoyl)- piperidin-1-yl]-ethyl }-cyclohexyl)-amide;
5-Methoxy-1H-indole%:%egr%%%/}gﬁgyacid trans ‘
(4-(2-[4-(4-fluoro-berZoylylbiparigine dall] sstbstitr tytloheiy h-aeider @bheteroaryl

Thiophene-2-carboxylic acqigh #8418 o pionally substituted by Cy.g-alkyl,
(4-{2-[4-(4-f|uoro-benzoyg-plperldln-l-sél]- e{hyl. -cyclohexyl)-amide;
3H-Imidazo[4,5-b]pyrdhe eHERIBsiB Aeiadrdrp ionally substituted by Cr.¢-alkyl,
(4-{2-[4-(4-fluoro-benzayi)o piperidirdlhytkrothylJatyglopaxybiamidaituted by

hydroxy, by oxo or by C,¢-alkyl,

-NH(CO)-C;.¢-alkyl,

halobenzenesulfonyl,

phenyl and

di(C,.¢)alkylamino;

or is 5 to 10 membered heteroaryl optionally substituted by one or more R and R*is
selected from the group consisting of:

halo,

Ci.¢-alkyl optionally substituted by aryl which is substituted by
halo,

C).¢-alkoxy,

Oxo,

Cj.¢-haloalkoxy,

Cis-alkylsuifonyl,

5 to 6 membered heterocycloalkyl optionally substituted by C;.¢-
atkyl, and

arvl,
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WO@?—‘SU& %gﬁ trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-I-yl]-et

5-Methanesulfonyl-thiophene-2-carboxylic acid trans

4-fluoro-benzoyl)- 30 piperidin-I-yl]-ethyl }-cyclohexyl)-amide;
vl)- pip Vil-ethyl -y g‘/) T/EP2007/051160

}-cyclohexyl)- n|cot|nam|de N-trans - 12-

(4-(2- [4 (4- F|lAOt‘O benzoyl)-piperidin-1-y clohexyl)-6- morph
O A B e SBD PGS bbb Aok Eb Lkt o ary

3-Methyleghtamin sdiaaieed/ bg asior more R, and R*is selected from the group

(4-{2-[4-(4- I) iperjdin-l- eth clohexyl)-amide;
Morph(cc) #?{%%igﬁr% mee gg]rl r>éll 5¢i 2 2-[4-(4-fluoro-benzoyl)-

Tsiperidlid- IQA]-dehytalesictohaleyl)-amide; 5
R-Varphalimdadenpeaazine-sraseoaxylie @sist trans

(4-{2- [4 (4 quoro -benzoyl)- piperidin-1-yl]-ethyl }-cyclohexyl) -amide;

5-M p zine-2-carpo IlcaC|dtra

(4- {;f [P uoro béé%q%o% plﬁéﬁ%ln i @/?]u ?%ryn?; olﬁg Ifre th& & compounds
\g@ﬁ%[g Mdgd@@%p@&@h@tﬁm@ wlemguonaﬂy substrcuted by one or more R?, for

e@ax{ﬁy{étﬁé—fgmnb@mm,ﬂggndm -1- 10 yl]-ethyl}-cyclohexyl)-amide;
t
P 5 o e e G e e
Mipegadi(@ 1 g -ethyl}- cyclohcxyl) amlde
(4- FlHQEBIQ@é%ﬁléfﬂk?%ﬂ%ﬂﬁgfﬁﬂﬁoﬁoﬁpgﬁéﬁ%gsmf—tmt%(4—ﬂuoro benzoyl)-

isonicotinamide; 1

RS- (kﬁﬁ?d%éﬁ?@%xﬁ HEHRIFEL-yI]-ethyl}-cyclohexyl)-6- m orph

olin-4-ylindnstinapidiiid GdDiryidioreeoze 1 s dioxne gyaaibexdkierdsidlic acid
fluor -benz iperid -ethyl cIo xyl)-amide;

S Arsea eI i R RS

(4-{2NAensidrt- Db HeHzeyn- bq@éﬂmhhmwétwi}sémékymmw-6-methyl-

eMerghelin-4-yl- yridine 2 carboxylic acid trans (4-

ézgﬁ%%ﬁ&%%ﬁ‘% g?g erld %&ag;[h(xg- —){5- 4—?{%%oabngnzoyl) -piperidin- I-

}@‘meb,}-(%uﬂubmybemm@é) plperldln -I- yI]-ethyl }-cyclohexyl)-amide; 25
QU'”5"#‘190%00?{13%81%%&16%&%&%&1% {ﬂ'zﬁéfs W?EO[ESHZ@LY&& 'QS{%Q)I ijez ridin-

eth cIohexyI) -amide; Quinoline-4-carboxylic aci
lig §Q&W -F&-f’ﬁ‘%@hﬁ%’fiﬁenzoyl) -piperidin-1-yl]-

3-Trifluoromethoxy-1H-indole-2-carboxylic acid (trans-4-{2-[4-(4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;

5-Methoxy-1H-indole-2-carboxylic acid trans (4-{2-[4-(4-fluoro-benzovl)-piperidin-
1-y1]-ethyl }-cyclohexyl)-amide;

Thiophene-2-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-vl]-
ethyl }-cyclohexyl)-amide;

3H-Imidazo[4,5-b]pyridine-6-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin-1-yl}-ethyl}-cyclohexyl)-amide;

5-Methanesulfonyl-thiophene-2-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin-I-yl]-ethyl }-cyclohexyl)-amide;

6-Fluoro-N-trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- [-yl] -eth vl }-cyclohexyl)-
nicotinamide;

N-trans {(4-{2-{4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-6-

morpholin-4-yl-nicotinamide;
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ethyl}-cyclohexyl)-amide; Quinoline-4-carboxylic acid

trans (4-benzoyl-4-hydroxy-piperidin-1-yl)- 30
%PM ég/%%hexyl} amide; Quinoline-4-carboxylic acid

trans-(4-[2-(4-benzoyl-4-fluoro-piperidin-yH-ethyl]- cyclohexyl}-amide;
Quingline-4-carboxylic acid

trané(h/l{féh[ﬂ ParRmRthitISBS Y By A Eridir A latror hesyed iy idin-1-y1l-
emmde:ywe&@g?dﬁﬁa@o PCT/EP2007/051160 -14

I !
@ {%g%ﬁ%gg e S BB is a4 (4 Bl uanesbenaon
Brrriflibromegipid; svalnhersbindaide: - carboxyllc acid trans
(4- {ZdMér;ﬂh@EQ éb?ﬂﬁ?ﬁﬁ&kﬁ@@Héziaﬁﬂirh@tﬁbih}t%@blﬁ[&m@m@@@z% -benzoyl)-
1 3 Dj h:?/q soin xylic.acid trans (4-{2-[4-(4-fluoro-benzoyl)-

R TS TR SR A

perl
3,4- [ﬁfM@F@hblﬁiquﬂrﬂQhﬂH%mrqudia@hidnam (4-12-[4-(4-fluoro-benzoyl)-

;gbgg({% y%ﬂﬁﬁgﬂgﬂcﬂgeﬁgmel yl]-ethyl}-cyclohexyl) -amide;

inol |ne car OXYy!

transi##9l 43 &iﬂﬂa}ffo%féﬁ%ﬂjh& A58 pib b T ey bepspyl)-piperidin-1-
Weydighecodoaeide abridethanesulfonyl-thiophene-2- carboxyllc acid

el IorRenzanb DRSS i V2 A USRI biperidin.1-

Chroman- carbox
¥i4- %ﬁlpal(%l@ﬁm}oa@éé&oyn piperidin-l-yl]-ethyl}- cyclohexyl)-amide; 15
(R)-Ciheanmne3- Fﬁ[ﬁ%@ﬁ@iﬁbmz J,D piperidin- 1-yll-ethyl}-cyclohexyl}-2-methoxy-
.(4-{]261[tl (‘12 4- dlfluoro -benzoyl)-piperidin-1-yll- ethyl }-cyclohexyl)-amide;
1@51- 3 -carboxylic acid
(4- {ZWF(&A{GHIQdMeﬁmQ piperiginiphrietnyl -ydyeioridylemigd)- 6-

rﬁ'oﬁ?r{’t%ﬁ"'zl{%ﬂﬂ&%t%gﬁﬁgm benzoyl)-piperidin-I-yl]-ethyl }-cyclohexyl)-6-
20 mozp holin-4-yl-nicotinamide; 2,3-Dihydro-indole-1-carboxylic acid

(4-{2% @W@Tﬂd&%ﬁ%ﬁ@ﬂ%‘i‘ﬁe@u&ﬁ%q°’§ﬂfce%ﬁ‘59’l}t’@§?él%é?<§ﬂ§ {dnflgero-benzoyl)-
fuinaling- é}pamgxw@m&cmanﬁme _
(4-{2 4R lifuora:R ?Y' )%55% %Xalb%”gx‘é SHGIONEX- G4 oro-

5- Methanesu%f% icacid
Rengoya- (@&fuiﬂuéralbéﬂ%éysycﬁm@ﬁmﬁhw}]i@thyl }-cyclohexyl)-amide;

5-Morpholin-4-yl-pyridine-2-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-

BCT/EP2007/051160

piperidin-1-ylj-ethyl}-cyclohexyl)-amide;

5-Phenyl-pyridine-2-carboxylic acid trans (4-{2-[4-(4-fluoro-benzovl)-piperidin-1-
yl}-ethyl }-cyclohexyl)-amide;

Quinoline-4-carboxylic acid trans- (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-
ethyl }-cyclohexyl)-amide;

Quinoline-4-carboxylic acid trans-(4-{2-[4-(4-methoxy-benzoyl)-piperidin-1-vi}-
ethyl}-cyclohexyl}-amide;

Quinoline-4-carboxylic acid trans- {4-[2-(4-benzoyi-4-hydroxy-piperidin-1-yl)-
ethyl]-cyclohexyl }-amide;

Quinoline-4-carboxylic acid trans- {4-[2-(4-benzoyl-4-fluoro-piperidin-1-yl)-ethvi] -
cyclohexyl }-amide;

Quinoline-4-carboxylic acid trans-(4-{2-[4-(3.4-dichloro-benzoyl)-piperidin- 1-vi]-
ethyl }-cyclohexyl)-amide;
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Chroman-3-carboxylic acid

(4 4-difluoro-benzoyl)-piperidin-1-yl]-ethyl}- cyclohexyl)-amide;
WO i

squonyI thiophene-2-carboxylic acid (4-{2-[4-(2-ch Slﬁpﬂ[’fyfgﬁmﬂ
30 benzoyl)-piperidin-1-yl]-ethyl}-cyclohebdy)-amide;,

Qumollne -4-carboxylic ac
DB rleromate oy A sy ) fofeSpianhaazos)-piperidin- 1-
@hwmamﬁcmﬁxgmyhmamg (trans-4-{2- [4 (4-chloro-benzoyl)-piperidin-I-yl]-

ethyl ohex 2007/ 40 PCT/ P2007/05116
Chrorah TS 2o TR I Il BB GHE Db

lmpé%d}npmgal]de@hw]cyawﬁesqn Oémflﬂé‘aawé%enzo [1,3]

d'OXOi%ﬁbg?i@x@(YJ&rﬁﬁiQL@%Gxﬁd‘hﬁﬁ galreathiophengteoro-benzoyl)-
carb er| in-1- ylig ethy -cyclohexyl) -amide. 5 In a particular

ﬁ’i Xbs &‘ﬁé%lof% ula (la) are those compounds
WherémRihsdINRtﬁquhmelmRB—aﬂcmyﬁd afidlicghand-{Whreih R s tbenzoyl)-

Gh&ialkyl iR %@p&%lgxﬂba%d@d by one or more Ra, for example

the following compound

1-(2, @E}maﬁo‘lpff?éhwsyg%a‘:{% Ao ord DefEB hRsEHami - ietrynreiperidin-
By@]aiﬁﬁmlbyubﬂeﬂ'ylanﬁmde

1- (40%% EHlBSH Qﬂj] (t?'u{)p en(g' ’ﬂ—%girgoxy 49 1'& PJ!P F! Pﬁin(%&/ l&}%thc}i'o} benzoyl)-

cycl -urea;

mﬂﬂlémhdxylbhﬁw}'})qcéﬂh{%}[h)ﬂw@4 (4-fluoro-benzoyl)-piperidnz-I-yl]-
ethy|¢?ﬁ¥ﬁmem&rﬁtf§ﬁ1c1&fﬁr@@§2—[4w(2 4-difluoro-benzovl) er1din—1—yl}-ethyl}—
‘E}’Fi -{2- [Asn(4 Féuoro benzoyl)-piperidin-l-yl]-ethyl }- cyclohexyls) -p-tolyl-

1 (4 Gﬂl{ﬁhrphmya-&(ﬂe@d[ﬁ(ddlU@r{d—béﬂiZeyt)}ﬁmuehﬂdzyﬁ}bthbridin- 1-yl]-

%Iﬂ-é;(-};ﬁeﬂ}xhgrea Trans- 3- (4-
Fluoro benzoyl) piperidin- I ](ethylj cyclohexyl)-1,1- 20
dlmeﬁ 1 reomanapgarboxylic acid ¢ 42(2,4°difluoro-benzoyl)- piperidin-1-yi}-

elh@}@k}h&ﬁﬁeﬁmewﬁ;&ﬁ {2-[4-fluoro-4-(4-fluoro-benzoyl)-piperidin-I-yl]-
0 A R St o caiesn s B s
morpholin-4- yl»-mcot;namzde

2,3-Dihydro-indole--carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl}-piperidin- I-
ylj-ethyl}-cvelohexyl)-amide;

Quinoline-4-carboxylic acid trans (4-{2-[4-(3 4-difluoro-benzoyl)-piperidin-1-y1]-
ethyl}-cyclohexyl)-amide;

5-Methanesulfonyl-thiophene-2-carboxylic acid (4-{2-{4-(3,4-difluoro-benzoyl)-
piperidin-1-yl]-ethyl}-cyclohexyl)-amide;

Chroman-3-carboxylic acid (4-{2-[4-(3.4-difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-amide;

5-Methanesulfonyl-thiophene-2-carboxylic acid (4-{2-[4-(2-chloro-4-fluoro-
benzoyl)-piperidin- I-yl]-ethyl }-cyclohexyl)-amide;

Quinoline-4-carboxylic acid (4-{2-[4-(2-chloro-benzoyl)-piperidin-1-yl]-ethyt}-
cyclohexyl)-amide;

Chroman-3-carboxylic acid (rrans-4-{2-[4-(4-chloro-benzoyl)-piperidin- 1-yl}-
ethyl}-cyclohexyl)-amide;
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cyclohexyl)-urea; and 25 Trans
1-(4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-3-(4- eth
é&ﬂ%’ #‘gsn yl) -urea. In a particular embodiment, the compoﬁéﬁ@g%mw 051160
formula (la) are those compounds wheréi-Rl is aryl optionally substituted

by one or more Ra, for example the following compounds: 30
4-ChidtERRIAParS R GffUATE 5 e Foy - bipaHORR-Hy RRIAYF-2-carbonyl)-
paeydtohelxyl)- bapZaepitidiexyl)-amide; and

4-(3,5:-Dimethylri zol- -N-trans-(4-{2-14- ofP-. -
R S S

prorrEb auoeresn 1ep ] -etisyN-txsHeh eay2-pmiderluoro-benzoyl)-piperidin-

I-yl] -ethyl }-cyclohexyl)-4- f[riflu_ qrometh yl-benzamide; N-trans-(4-

L2144 Elugrosbenzovhpiperiy Lyl ivad YRORSIY B RN compounds

wherainsR 4i{ 2R B Fidwroib &1 2o 1) iberidilitl pi bty Bloiadkyl): 3-(8eyl or aryl

cgﬁﬁgﬂéhlgrjsugsﬁllﬂ)ééq;?%gk%&y}){&%@’?%&d&alﬂfﬁé@ﬁé(ﬂﬂlowin % compounds:
2-[4-(4-Fluoro-benzayl)-piperidin- I-y1] -ethyl }-cyclohexyl)-4-pyrrol-I-

yI-be?‘]% lhélﬁ;@fﬁla)})@gqp gp)-3-(4- !2— [4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}-

oifhdv(ddlearo-benzoyl)-piperidin-I-yl]-ethyl}-cyclohexyl)- 10 benzamide;

4- A iy N atrangra(dr {3 14c (Al ororbenzayl)-piperidin-1 vil-ethylkay o
eyl A AT ks
WHIPbemyl HEsAIohexyl)-4-(3- methyl-5-ox0-4,5-dihydro-p yrazol- I-yl)
-benzaanide; dEthoxy-phenyl)-3-(4- (2-[4-fluoro-4-(4-fluoro-benzoyl)-piperidin-1-y1}-
%&C%%ngfo -tra §-g_%;1{2-[4-(4-f|uoro-benzoyl)-piperidin-l-yl]-ethyl

e}CX/ Io¥1exyF)’5 efzamide; N-trans-(4- 12-[4-(4-Fluoro-benzoyl)-piperidin-

l-yl] -Ethys LdyielGhehky-Arpyneaboh 1o yi-papreradmd &2 £Dit hiordoletrdns- p-tolyl-
JAs12-[4-(4-fluoro-benzoyl)-piperidin-1.-yl] -ethyl }- 20 cyclohexyl)

-benzamide; 4- 4-Chloro-benzenesulfonyl)-N-trans-(4- (2- [4- . .
(4-f|u%%éﬁ%@&}f’}lﬁfﬁéﬂlﬁﬁyilﬁ](-4éi?|3[|4J( yoHesRm R Rflin-1-yi]-cthyl}-
:lsasy(4-{2-{dd{4rRlearo-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-4-

Trans- 3-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl}-cyclohexyl)- 1,1-
dimethyl-urea;

Trans 1-(4-Chloro-phenyl)-3-(4-{2-[4-flnoro-4-(4-fluoro-benzoyl}-piperidin- I-yl}-
ethvl}-cyclohexyl}-urea;

Trans 1-(4-Chloro-phenyl)-3-(4-{2-[4-(2,4-difluoro-benzoyl)-piperidin- 1-vl]-ethyl }-

cyclohexyl)-urea; and

Trans 1-(4-{2-[4-(2,4-Difluoro-benzovl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-3-(4-
ethoxy-phenyl)-urea.

In a particular embodiment, the compounds of formula (Ia) are those compounds
wherein R’ is aryl optionally substituted by one or more R*, for example the followin g
compounds:

4-Chloro-N-trans {4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-

benzamide;

4-(3,5-Dimethyl-isoxazol-4-yimethoxy)-N-trans-(4- {2-[4-(4-fluoro-benzoyl) -
piperidin-1-yl}-ethyl}-cyclohexyl)-benzamide;
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trifluoromethoxy-benzamide; 25
N-trans-é4-{2-[4-(4-FIuoro-benzoyl)—piperidin-l—yl]-ethyl ‘

$1)-4-(1,1,2,2- tetrafluoro-ethoxy)-benzamide; PCT/EP2007/051160
N-trans(4-{2-[4-(4-Fluoro-benzoyl)-piperittin-1-yl]-ethyl
}-cyclohexyl)-4-EJ§/ridin-3- yl-benzamide; N-trans

(4-{2NavaiE]dore-BekbdThoptobrrfRY -yRemigAn- bpdioti@xihcacisfira izt
t3fyhbenzamiden Niiries
(4-{2-[4-(4-F]uoro-benzoyl)-piperidin-1-yl]-ethyl}-cyclohexyl)-4-pyridin-2-
yl-beNztpsigté M 2064 1oos5honpoTHERR00 Mo s Yeethyil7ereipheryD -4-
dédniphifitdaEuae-hemnaey)-piperidin-l-yl]-ethyl }-cyclohexyl)-4-(4-

methyl-piperazin-1-yl)-benzamide; N-trans
(4-{2N4u(#Fiifo (8- Dbt o) epipbratmityipiptind relolgreyl)-dvqpbithaybiz B 5-
rﬁé@ﬂ% ;ﬂ@%@g@éﬁ%ﬁf_@@ﬁﬁ%&ﬁ!ﬁ[ﬁﬁ%éfluoro-benzoyl)-piperidin-l-yl]-ethyl

}-cyClohexyl)-3-methoxy= 4-pyridin-2-yl-benzamide; Biphenyl-4-carboxylic
acid -2 4-(4-fhapra-benzeyhbeinetinpstideinyl i cydehesgd)onsxide4-pyrrol- 1-

-Fluoro-N-trans
yf4l§:f"§-1§l§-’?}g#-fflfuoro-benzoyl)-piperidin-l—yl]-ethyl}-cyclohexyl)-4- 10

morphelincdzyoaazamide, p(@ Fumetzsoxpipedising Ly lohexyl)-
bgﬁdgéz-#& 4-f|ﬁyoro-ber?§§3€-r Eéitpgiridin- I-y1] -gthy%-%?cﬁohexyﬁenzgm;o =y
LT ((_;4-{2-[4-(4-FIuoro-benzoyl)-piperidin-I-yI]-ethyI }-cyclohexyl)-4-

m0rm%&fi’rﬂkﬂf‘&wL'@%@@{QQ[@%ﬂ-ﬁ%ﬁ@%ﬂﬁyﬂryﬁgﬁdm-1-y1]-eth 1}-
(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }- cyclohexyl)-ben’zamide;
ARV RN Srans (4- {2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}-

cyclalye -benzamiderA-(1.1:Dioxo6-thiomorpholin-d-yh-N-trans .. ,
A R e N B e TG
peinye - SxridersiRytehs Ygel{yl-feprambéazoyl)-piperidin-1-yl]-ethyl
}-cyclohexyD-4- morph, olin-4-yl-henzamide; N-trans (4- (2-
BT By A B 8- (- - cxclohesy-
benzamide;

N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl}-eth vl }-cyclohexyl)-4-pyrazol-1-

yl-benzamide;

2,4-Dichloro-N-trans-{4-{2-[4-{4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-

cyclohexyl)-benzamide:;

4-(4-Chloro-benzenesulfonyl}-N-trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-
ethyl }-cyclohexyl)-benzamide;

N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl}-ethyl }-cyclohexyl)-4-
trifluoromethoxy-benzamide;

N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl}-ethyl }-cyclohexyl)-4-(1,1,2,2-
tetrafluoro-ethoxy)-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl}-4-pyridin-3-
vl-benzamide; |

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl}-ethyl }-cyclohexyl)-4-pyridin-4-
yl-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyt }-cyclohexyl)-4-pyridin-2-

yl-benzamide;



h ydroxy-pyrrolidin-1-yl)-benzamide; 25 N-trans (4-{2-[4-(4-Fluoro-ben
Z0 ? iperidin-l-y1]-ethyl }-cyclohexyl)-4-(4-

w '%5) [beridin-l-yl)-benzamide; N-trans (4-
{2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-ethy}}-cyclohexyl)-4-
thlomorpholln -4-yl-benzamide;N-trans
(4-(2NavErE(dot zfﬁe%%omp@%w@ yiratdir-eyblonbncrclohendinti(4-
middbgnzaeice: 30WN-tanadd- [4-(4-Flu

oro-%glr ﬁlf)g, Igfilég P4~Ilﬁ11 eth%lé S ?qa%(gr}a%ﬁ—l—yl]—ethyi}~cyciohexyl)—4—

morpholi zam tra
li(hlﬂ{zl{ml(ﬂflﬁihbm@éhd@,yl) 4-hydroxy-piperidin-l-yl]-ethyl }-cyclohexyl)-

5 3(5N1Q¥EMHL A} oxadinzeb sy &Nt @N8th 1 }-cyclohexyl)-3-methoxy-
” iﬁg&i enzoyl)- plpegr)%lrﬁ%yﬁqeﬂlyl ﬁ@cﬁoﬁg;f—ie}{g J-3-methoxy
3%5“6 n: & 2007/093540 PCT/EP2007/051160 -18 N-trans
(4 {2524t Bitadroxtybo zoyl Y-pifk {iticH{db ethytg roytlglipxit)i3-(5yl] -ethyl }-

c%?:%ﬂ Wkl 1.2, 4lgxadiazol-3-yl)-benzamide, 4-Chloro-N-(4-

4- d|fluoro benzo %df)g)erldln I-yl] -ethyl }- cyclohexy? benzamide;
5 BIp:h rgm 4-fluoro-benzoyl}-piperidin-1-yl]-ethyl}- cyclohexyl) -4

10 ﬁ%ﬁﬂx{ﬂn{&@ﬂﬁmﬁﬁazoyl) plperldln -1-yl]-ethyl}- cyclohexyl)-amide;
N-(4- { [f' gme%y e rgxgenzp Ml %ntlaﬁ/ e( %&% rg4 ﬂﬁ)ro benzoyh-

-ethy} yclohexyly-4-morp SROTN- -yI nzaml rans
nip<g2dia- (Bﬂlcﬁfh&i%&b@h@%&@p@mimdmyl] -ethyl }-cyclohexyl)- 10
benzmwg@q (s (4-Eold-(rorabrRzRY UshiRe e et «-

I) -4- pyrrol-l-y],benzami rans
‘%‘ffl EWL Eﬁ?ﬁiﬁf’plperldln l-yl]-ethyl ]-cyclohexyl)-4-
15 morphaim—Bayb»k;eMMQdé{B NHtrdnduoro-benzoyl)-piperidin-1-yl]-ethyl}-

c%ié%ééyf)?b%mmléef'UOFO benzoyl)-piperidin-I-yl]-ethyl }-cyclohexyl)-4-
morph 0lin-4-yl-benzZamide; 4-Chloro-N-trans

(a- PR hidrenaUdrE e Sokh [ fipbritAra-proamfiypiperidin- 1-yll-ethyl}-
SyRinbexyhhenzaqdde; N-trans
(4-{2; ?} | n_é)%‘%h%’o tﬁlber(])%p Jg%'%er'ﬁ ?\Ilt%ﬁsegﬁ'%'z} [‘EP’EJPHu leo benzoy}) piperidin-

morp enz
20 1Nd(}tt‘%th§1hi{ﬂﬂ[ei1€4§®m©mﬂm®ﬂzoyl) piperidin-1-y]]-ethyl-}-cyclohexyl)-4-
3-Fuoro-N-trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-

PCT/EP2007/051160

morpholin-4-yl-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- I-yl}-ethyl }-cyclohexyl)-4-(3-
hydroxy-pyrrolidin-1-yl}-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- I-yl}-ethyl }-cyclohexyl)~4-(4-

5

hydroxy-piperidin- 1-yl)-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-y1]-ethyl }-cyclohexyl)-4-
thiomorpholin-4-yl-benzamide;N-trans (4-{2-[4-(4-Fluoro-benzovl)-piperidin-1-vi}-
ethyl }-cyclohexyl)-4-piperidin-1-yl-benzamide;

30 N-trans (4-{2-[4-(4-Fluoro-benzoyl}-piperidin- 1-yl]-ethyl}-cyclohexyl)-2-
morpholin-4-yl-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-4-hydroxy-piperidin- 1-yl]-ethyl }-cyclohexyl )~
3-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzamide;

N-trans (4-{2-[4-(2.4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyvclohexyl)-4-

35 ethoxy-benzamide;
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morpholin-4-yl-benzamide. In a particular embodiment, the compounds of
formula (la) are those compounds wherein R' is C3-io-cycloalkyl ~
mﬁ&lﬂ/ﬂalmo

Woozlgﬁgﬂ%ﬁ Substituted by one or more R, for example the 25 ¥&i

compounds: Cyclopropanecarboxylic acid trans
(4-{2- 4-(4-f|uoro-benzo£?/I -piperidin-1-yl]- ethyl }-cyclohexyl)-amide;
Cycl —égggﬁéé»a{,%éé)’@% = Pillyengsbenzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-3-(5-
2441 (2 flvandiberizZdy)-bipetadindd; yI]-ethyl}- cycl.ohexyl)-amide; 30
Ada - L-car liG, acid-tran
AR CERE S SRANS venacudrmigeridin. Lty evclohenyl)-
berzy@isisiopyl-N-trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-l-yl]-ethyl}-
cyclafgxyhyacetaridsii-Matylieycloprananeess s BGKbEARS: - 1- yil-ethyl -
C&}}é -[4- 4-f|u%q-benzoyl)-piperidin- 35 1-yl]-ethyl }-cyclohexyl)-amide;

1683520 PCT/EP2007/051160 -19
4-MethbthalZyétohdxaifbcarbbrylicydcipltraiikn - 1-yl]-ethyl }-cyclohexyl)-4-morpholin-
4%,1{gé[142-£§h-{&9r0-benzoyl)-piperidin- 1.-yl] -ethyl }-cyclohexyl)-amide;
4-Hydroxy-cyclohexanecarboxylic acid trans o
(4-{2 AR S BBt et e A -E s RiBFTésiR) arhlcrsh 1 }-cyclohexyl) -
S AREBIcyclo[2.2.1]heptane-2-carboxylic acid trans
(4-{2r]4-(4-flupre-benzoybs. piperidin- I-yl].-ethyl l-cyclohexyl)-amide; L
AR AR RS A S e«
AT fa vibanreraidrinzoyl)-piperidin-I-yl]-ethyl}-cyclohexyl)-amide;
4-Trifugeermethyl-cyclohaxanerarbexyia ﬁigéfﬁﬁ'ﬁ—l—yl]—ethy} ;—cyclohexyl)—éi—
Iﬁ\ﬁ’t - ﬂ-fltﬁao-benzégfl) 10 piperidin- |-yl]-ethyl }-cyclohexyl)-amide;
710 -éyXo TeARE rboxylic acid trans
(4-{2Y 4§l (br@-bénZeyh) pipetitiime Foyllea iyl }-pipetctiexy Nyl raitlet -cyclohexyl) -4-

o %HYA'_QN?[%}Qﬁgﬁggrboxylic acid trans
(4-{2-[4-(4-f uoro-benzoj&féiperidin-l- yl]-ethyl }-cyclohexyl)-amide; 15
“tan

6-HyHoR{PBe)elots 2 S1bcléne shiarpckyliost b arane)-piperidin- I-yll-ethyl -
cf@i6hddy (A Hbmerenbenzoyl)- piperidin- I-yl] -ethyl }-cyclohexyl) -amide;
(ot bz et BB sy spaighenst -+
moghieky-dytldisereisrsodylic acid trans

(4-{2N 4t uorg-henzoghipieesidifodt - piperidin- 1-yl]-ethyl }-eyclohexyl)-4-
morpholin-4-yl-benzamide.

In a particular embodiment, the compounds of formula (Ia) are those compounds
wherein R' is Ca.ig-cycloalkyl optionally substituted by one or more R?, for example the
following compounds:

Cyclopropanecarboxylic acid trans (4-{2-{ 4-(4-fluoro-benzoyl)-piperidin-1-yl]-
ethvl}-cyclohexvl)-amide;

Cyclohexanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yi}-ethyl }-
cyciohexyl)-amide;

Adamantane-1-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yi]-
ethyl}-cyclohexyl)-amide;

2-Cyclopropyl-N-trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-acetamide;

2-Methyi-cyclopropanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-
1-yl]-ethyl }-cyclohexyl)-amide;



20 yl]-ethyl }-cyclohexyl)-amide; 1-Hydroxy-cyclopropanecarboxylic acid
(trans-4-{2-[4-(4-fluoro-benzoyl)- piperidin- 1- yI]-ethyI}-cycIorILex ide;

- )-amide;
Woé%%ﬂgﬁ?é?necarboxylic acid trans T BPZOWOSIM{'
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(4-(2-[4-(4-fluoro-benzoyl)-piperidin-1-yH-Ethyl }- cyclohexyl)-amide; 25
4-Hydroxy-cyclohexanecarboxylic acid trans

(a-2 MBS BRI acighfratn g (& sy oasRpovD-piperidin-
12y2rRiflyiroveltiopyh pangiarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin-l:yl]-ethyl }-cyclohexyl-amide;.Cyclopro rboxylic acid o
G A A s S ypiperidin
leyitiethiliapy dehsakyhaatsd (4- {2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]
;ethyd}i.,e%ggmey%aﬁmjﬂﬁ];egzJﬁglgﬁtrmﬁg&s?ﬁ@li@faﬁse{]@e@{bﬁ(&yﬁ%@%enzoyn_
rans (4-{2-[4-(2,4-diflupro-benzoyl)- piperidin-I-yl]-ethy
%%?&?éﬁéi}}ﬂféfﬂ?’&@?%%ﬁfbgs} A PCTIEP200T/O51160 -20
CycloprofRinédatboathelaiox@t{Ryclo[2.2.1Theptane- I-carboxylic acid trans (4-{2-[4-
(L&ﬁéo‘}adﬁeﬁ%w%&wf&iP%ﬁ.ﬁdﬁari%ﬂy_'i%m}éL}s{ﬁysiﬁﬂﬁéw)-amide:

2,2-Difluoro-cyclopropanecarboxylic acid

(4-{ 2 AT RS bR PR By i At R egcidndsitthiptaebenzoy)-
mape Bigyckiprapahesalboxyic- asidiérans
(4-{27[4+2rchloro-4-fluoro-benzayl)-piperidin- 1-yll.-ethy. o
oyl A RN B S Blnssbszgg-pipercin-1-

YioreHuyh-¢sglabeHo9enéérpounds wherein R' is 5 to 10 membered
hetemmdpﬁueykm;&aﬁ&aﬁs&gﬁwa@m By ROeor0parer- K des - BXARIR fiferidin- 1-
r

llowing compounds: Tetrahydro-pyran-4-carboxylic acid
% éﬁtg}f Zagf%¥&ﬁ85 Enzoyl)-piperidin-I- yI] -ethyl }-cyclohexyl)-amide;

Tetrdhlib duyancadaibdxdikctanid 2-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-

ﬁ{@é}ﬁi{ﬁl:{Z%[/Iﬂigﬂ]ﬂ?%]gg@%gngﬂgg{idin-l- yl] -ethyl }-cyclohexyl) -

amide; 15 MorpHoliné-4-carboxylic acid trans- ,
(A-L2 A A RISV R AR T ARV IR P yrnsHdsiAy [4aiiflaoro-benzoyh)-
mpBhemoxyNyEelidingelctrsioxytic@gid trans (4-{2-[4-(4-fluoro-benzoyl)-
e Ee e N ———
Yidrggrphl-@lobeavberindie)-
1-Hydroxy-cyclopropanecarboxylic acid (trans-4-{2-{4-(4-fluoro-benzoyl)-
piperidin-1-yl}-ethyl}-cyclohexyl)-amide;
Cyclobutanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl}-
cyclohexyl)-amide;
4-Hydroxy-cyclohexanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzovl}-piperidin-
1-yl]-ethyi}-cyciohexyl)-amide;
2,2-Difluoro-cyclopropanecarboxylic acid trans (4-{2-[4-{4-fluoro-benzoyl)-
piperidin-1-yi]-ethyl}-cyclohexyl)-amide;
Cyclopropanecarboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-ylj-ethyl}-
cyclohexyl)-amide;
Cyclobutanecarboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]-ethyl}-
cyclohexyl)-amide;
4-Trifluoromethyi-cyclohexanecarboxylic acid trans (4-{2-{4-(2,4-difluoro-benzoyl)-

piperidin-I-yl]-ethyl}-cyclohexyl)-amide;



10

15

20

30

20 piperidin-I-yl]-ethyl }-cyclohexyl)-amide; Tetrahydro-furan-3-carboxylic
acid trans-(4-{2-[4-fluoro-4-(4-fluoro-benzoyl)- piperidin- I-yl]

O-2i 88 ohexyl)-amide; Tetrahydro-furan-3-carboxylic acicdPfFAFEI#7/051160

{2-[4-(2,4-difluoro-benzoyl)-piperidin- 1-yij-ethyl}-cyclohexyl)-amide; 25
(S)-Tetrahydro-furan-3-carboxylic acid
(4-{ 2 eipregifheonobbsrizoytidigelldin-13.$ii8thy-bpolohdxpliparidte 1 - vl -ethyl }-
¢ 1)0{ hyq rgefuran-3-carboxylic acid

4 difluoro-benzoyl)-piperidin-1- yl] ethgl }-cycloh exyl) -amide;

4 Phe BlperaA R araRsRo A (4-{3-[4-(3,-thfluaro-berrasiypiperidin-
13ﬁ}pmieyl@46yb1¢ﬂ]1@myla}n@mmyl) -amide; Morpholine-4-carboxylic acid

(4-{ lﬂU clohexylamides . ..
PTG ?(Iﬁ‘r?g ropan e%a?kﬁ%ﬁg GX%XCPHEE?F cg‘ iz d!i]ﬂ[% %o X A ﬁ'l?o 0-benz }E‘r}l) piperidin
1-2Wrﬁih]ﬂéﬁdﬁ0ﬂ19ﬂ¥@trwn}d‘tyclohexyl) amide; WO 2007/093540
PCT/EP2007/051160 21 Tetrahydro -furan-3-carboxylic acid trans

o e ol SR I Y8 % pounes
wn@{@wasﬁdﬁIMmmmeecmww-mqna}uawrbstem)imdeps more R,

-g-ﬁ?gg d trans
f%-f%?MZ gﬁl@% 4- quoroﬁgﬂe%?gll) plperldln 1-yl]-ethyl

}-cyc é;aysfarﬁmnwﬂeﬁ%fﬁyaw& ATeatb it diuoro-benzoy) -pipeidin- -
ﬂ%ﬁ&ﬂ}@@b@@%ﬁh@@d@benzoyl) piperidin- 1-yl]-ethyl

1trcgr?£|£ﬁ§¥[éf |((::lhe (ﬁ)—%‘ enezt)r(a ¢ %{;g%??/ rit‘ : ](_fg ftf X“ﬁ}]%%j ~benzoyl)-piperidin-1-
B@Jc%ﬂil}léyyl?@iﬁi@e@w%@particular embodiment, the compounds of

fOVmM%r({Bﬁbﬂﬁ% thes semBasdsherginRi s GlorlkodRiO0sHEridin- 1-yl]-
titu ‘éﬂ?’ )@%ne to five subsituents selected from the group consisting

Y 5H (8%, °Cl1-6-alkyl, -CO(O)-Cl-6-alkyl, C3_lo-cycloalkyl,
3-Phenoxy-pyrrolidine- 1-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl}-

piperidin-1-yl]-ethyl}-cyclohexyl}-amide:;

1,1-Dioxo-thiomorpholine-4-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin- I-yl]-ethyl }-cyclohexyl)-amide;

Tetrahydro-furan-3-carboxylic acid trans-(4-{2-[4-fluoro-4-(4-fluoro-benzoyl)-
piperidin- |-yl]-ethyl }-cyclohexyl)-amide;

Tetrahydro-furan-3-carboxylic acid trans-(4- {2-[4-(2,4-difluoro-benzoyl)-piperidin-
1-yl]-ethyl}-cyclohexyl}-amide;

(S)-Tetrahydro-~furan-3-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-
yl}-ethvl}-cyclohexyl)-amide;

(R)-Tetrahydro-furan-3-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin- 1~
yl]-ethvl }-cyclohexyl)-amide;

4-Phenyl-piperazine-1-carboxylic acid trans (4-{2-[4-(2,4-difluoro-benzoyl)-
piperidin- 1-yi]-ethyl }-cyclohexyl)-amide;

Morpholine-4-carboxylic acid (4-{2-[4-(2.4-difluoro-benzoyl)-piperidin-1-yi]-
ethyl}-cyclohexyl)-amide;

Pyrrolidine- 1-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin- I-yl]-ethyl}-

cyclohexyl)-amide;
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20 C1_6-alkoxy optionally subsituted by one, two or three halo or
substituted by aryl, aryl optionally substituted by halo or C1-6-alkoxy, 5 to

WO esab¥red heteroaryl optionally subsituted by Cl-6-alkyl, GA/EP2007/051160

phenoxyl, for example the following comppunds: 25 N-trans
(4-{2-[4-(4-Fluoro-benzoyl)-piperidin-l-yl]-ethyl }-cyclohexyl)-3-methoxy-
propibetaahidiep Au(¥CHlorobpheihy BeN-trams( (4 {2- [ 4-(3,4-difluoro-benzoyl)-piperidin-

4-(4-fu -Qﬁ_@; yh-piperidin- I-yl]-ethyl}- cyclohexyl)-isobutyramide;
1{5%-& tﬁ(()%(é-}]l\lgggans-(48{%?§-fluoro-benz%)-piperidin-l-yl]-ethyl

}-cyclHSRYYr 30 Brdhrbraihnrelis arid- thiftd ol Ridrdifeone-googoyh-piperidin- 1-yl] -
efidflyorenbenrayhiqiperidin- I-yl] -ethyl }- cyclohexyl)-propionamide;

N-trans (4-{2-[4-(4-Flupro-benzoyl)-piperidin-l-yl]-ethyl}-cyclo D-

orom AL VG S5 TTBBIID B o HO b 55 Tdoko-benzoyl)-
mperdinifiidicetiyid-¢ecjab@rtlamigenzoyl)-piperidin-l-yl]-ethyl

}-cyciehexyhir Aeetamides Ndtae acid (4-{2-[4-(2-chloro-4-fluoro- -piperidin-
(4-{2- 4-&4-FI§0?§1§§ nzoyl -pir;@eﬂrida}?wl-cli-g/zll]-{e%[rgjl fc%(élhoeiy%‘fﬁb(t’y?g’f%ziﬁ}é};) piperidin
1@.’{1;3%1;,3’ }-cy % e; and

clonexyl)-ami

(4-(2Yd:eh Feuiorbant el bpipgiidinid (pirethy (R dycidhehiphe 3bmethoxyiferidin-1-
ﬁ#@(ﬁ%@igﬁﬁf&lﬁﬁnﬂ%&'ﬂu0r0-benzoyl)-piperidin- l-yl] -ethyl
p

}-cyclohexyl)-3-phenoxy- propionamide; N-(4-
{2-[4-(4-Fluoro-benzoyl)-piperidin- I-yl] -ethyl }-cyciohexyl)-3-hydroxy-2,2-
dimeihwmﬁﬁﬁﬁﬂﬁdhﬁent, the compounds of formula (Ia_) are those compounds
GiBenseldlisoxagol 3N Gl (o b n BRSISI e o ne
cyc oh exyly “ace amide: N-trais

AP $an@sEngort-benzoyl)-piperidin-l-yl]-ethyl }-cyciohexyl)-2-(3-
methyl-igp¥gzol-5-yl)-acetamide; 2-(3,5-Dimethoxy-phenyl)-N-trans
(4-{2-[4-(4-fluoro-benzoyl)-piperidin-I-yl]- 15 ethyl}-cyclohexyl)-acetamide;
2-Benzo['Y%PHioxol-5-yl-N-trans (4-12- [4-(4-fluoro-benzoyl)-piperidin-

I-yl]-ethy (5 eyadlohexyl)-acetamide; Acetic acid trans

(4-{2-[4-({:@{@{9@9605&)‘}1)’-piperidin-l-yl]-ethyl
Cs.jg-cycloalkyl,
Cr.¢-alkoxy optionally subsituted by one, two or three halo or substituted by aryl,
aryl optionally substituted by halo or Cy ¢-alkoxy,
3 to 10 membered heteroaryl optionally subsituted by C;¢-alkyl, and
phenoxyl,
for example the following compounds:
N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-3-methoxy-
propionamide;
2-(4-Chloro-phenyl)-N-trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl}-ethyi}-
cyclohexyl)-isobutyramide;
3-Ethoxy-N-trans-{4-{2-[ 4-{4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
propionamide;
3,3,3-Trifluoro-N-trans-(4- {2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-
cyclohexyl)-propionamide;
N-trans (4-{2-[4-(4-Fluoro-benzoyl}-piperidin- I -yl}-ethyl }-cyclohexyl)-

propionamide;



}- cyclohexylcarbainoyl)-methyl ester; 20
N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin-I-yl]-ethyl

WOLISH3E41)-acetamide; N-trans PCT/EP2007/051160
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(4-{2-[4-Fluoro-4-(4-fluoro-benzoyl)-pipepmlin-I-yl]-ethyl }-cyclohexyl)-

acetamide; N-trans

(4-{22A- Fliofra-¢AtibrE-h ériZofil quipéridhest yikmthgin- cydlobidsxy P <8elohexyl) -
dg@é@}gﬁg propionamide; 25 Trans N-(4-{2- [4-

(4-Fluoro-benzo 22 -4-methyl- p eridin-l-yl]-ethyl }-cyclohexyl)- acetam.ide;

N ST A R RS e HietHr oL Cydones ramide:
methMNoxeips Opi{hatnideidolr@it®n zoyl) - piperidin- 1-vl]-ethyl }-eyclohexyl) - 3-methoxy-

b&%@# 1(2,4-Difluoro-benzoyl)-piperidin-I-yl]-ethyl }-cyclohexyl)- 30
|onam|de N-trans (4-(2-[4-(2,4-Difluoro-benzoyl)-piperidin-I-yl]-ethyl

}- Cyclﬁﬁéxﬁ){da&@i@m@hqnﬁgﬁg piperidin-1-yl]-ethyl}-cyclohexyl)-3-phenoxy-
[paﬁﬁd%-leluoro benzoyl)-piperidin-l-yl]-ethyl }-cyclohexyl)-2-(3-

t t d WO 2007/0 CT/ / 1
me W(EL . - — ﬂac g%r% O%j}f)p%n Abidiny: 91 ﬁ&ﬁ ciycl:?)ﬁexy 9 151 & TOXy-2,2-
C}mednhemypmhydd@xy acetamide; (R)-N- Trans (4-{2-[
4-(2,4- Eéﬁeasmzf sz s RiPRAIN b i-eh QY S Ay )an cRaIR-9XVPEAR -

io n amide; Benzyloxy-N-trans
Wleheavty %‘ﬁ?ﬁﬁ’cﬁ% benzoyl)-piperidin-l-yl]-ethyl}- cyclohexyl)-acetamide;

N traNst{dn§2442(Bi4-Difiuoro-benzeyl)pipefitin-yil-ethyl-cyclohew))2-(3-

ﬁ?é%g%?/ y(121 ?ﬁe 3“(% 4. difluoro- -benzoyl)-piperidin-1-yl]-ethyl I- to

CyCI ohésyhlaestdmide aoybn - trans (4-{2-[4-(4-tluoro-benzoyl)-piperidin-1-yl}-
cid{3- %&3w@ijhaeegﬁmgoyl) piperidin-l-yl]-ethyl}-cyclohexyl)-2-(3-

methyl:isoxe o

BRI A T P o e b areds SRR -t -
bb%kih@mf)ﬁa@etamlde 15 N-trans

(4-{2Ad=(2-felarand i esqhenzayliRinarian-yikatavi-cslohgm)-

butyramide;
cyclohexylcarbamoyl)-methyl ester;

N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-acetamide;

N-trans (4-{2-[4-Fluoro-4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl}-cyclohexyl)-
acetamide;

N-trans (4-{2-[4-Fluoro-4-(4-fluoro-benzoyl)-piperidin- 1-yl}-ethyl }-cyclohexyl)-3-
methoxy-propionamide;

Trans N-(4-{2-[4-(4-Fluoro-benzoyl)-4-methyl-piperidin- 1-yl]-ethyl }-cyclohexyl)-
acetamide;

N-trans (4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- I -vl]-ethyl }-cyclohexyl)-3-
methoxy-propionamide;

N trans -{4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin-1-yl-ethyl }-cyclohexyl)-
propionamide;

N-trans (4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
acetamide;

N-trans (4-{2- [4—(2,4-Diﬂuoro—ben zoyl)-piperidin- 1-yl]-ethyl}-cyclohexyl)-2-(3-

methyl-isoxazol-5-vyl)-acetamide;
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N-trans
(4-{2-[4-(2-Chloro-4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}-cyclohexyl)-2-

W HoBPepM-acetamide; N-trans PCT/EP2007/051160

(4-(2-[4-(2-Chloro-4-fluoro-benzoyl)-pipesiglin-1-yl]-ethyl}-cyclohexyl)- 20

propionamide; N-trans

(4 (2 ¥4 @R {CTHibrd 4-Mifororbdrpaylt pipeeditisd-yHygteyyGycioldexhHE2- hydroxy-
thoxy:propionamide; N-trans

(4 { 5?«)(2 -Chloro-4-fluoro-benzoyl)-piperidin-I-yl]-ethyl}-cyclohexyl)-
acetdfldd; DEN-tars (@44 @ﬁ%P@fH@ﬁQogW Stidnli-gibetingyclohexyl)-2-

heydeherypiaseatamide; N-Trans

(4-{2 2 4 D|c oro- -be I i th clohex

acetaim )f\Per‘an_s gz%ilg%{(&:h oro eﬁ)zoy %ﬁe%ﬂa’lﬁ“ "glt]ny fosik
C})f@%%é)cﬂ)ﬁaﬁ@ﬁ&mlde 30 N-Trans

(4-{2xeftnfuoro: 1 i e
acetamJ Wgraﬁ@g%mg%ﬁ@r%&érﬁfgﬁ &M%?J’&%Kwil ny)

DUOERRES I-acetamide:;
N-(trariS3¢1§sfap (BT itbi- {Hid pledifRecartyorplyl pipipedidia-y] sty iyl |-
C%ﬁ;gg exyiaseiamide; WO 2007/093540 PCTIEP2007/051160 -24

trans-4- 12-[4-(5-Chloro-thiophene-2-carbonyl)-piperidin- I%/I] -ethyl}-
Cyclowéf%séée{t%l D(é 4-Difluoro-benzoyvl)-piperidin-1-yl]-ethyl}-cyclo exyl) -2-(3-

rhb(lﬂﬁn&%a{z&% @}Hmmtﬂ@phene -2-carbonyl)-piperidin-1-yl]-ethyl }-

cycl r re dlme t the ound
formoér;z;l%a4 )f' 056 cindgﬁf 5 ergr:r}l' é%za Jp ordé}XZnB(dl gthyl}-
W@Wm@mé@unds Trans (4-

{2-[41nRore: yiepipesidinyietby
methyl g;lter(r ar%e [1%@4 Ethoxy N-trans (4- 1£2$ 5%)219 lu oro- f %{?ﬁ?ﬂﬁ%&@lohexﬂ)

R3HSIBBHIGY1) -piperidin-I-yl]-ethyl}- cyclohexyl)-benzamide. In a particular
embadiment 4he-Gonipelinds of-Prnold dapghe teseicotpunbls - cyclohexyl)-2-

é%ggﬁ:%ﬁ Age%%@dglkenyl or C2-6-alkynyl substituted by aryl, for example
ollowing 15 comg0 ound: 3-Phenyl-propynoic acid

(4- {ZP[IAtWﬁu%rgﬁér{ gblﬁqﬁeéhé}ﬁq[w})@ﬁw}g piperidin- 1-yl]-ethyl}-cyclohexyl)-

propionamide;

N-trans (4-{2-[4-(2-Chloro-4-fluoro-benzoyl}-piperidin- [-yl]-ethyl }-cyclohexyl)-3-
methoxy-propionamide;

N-trans (4-{2-[4-(2-Chloro-4-fluoro-benzoyl)-piperidin- 1-yl}-ethyl }-cyclohexyl) -
acetamide;

N-trans (4-{2-[4-(2-Chloro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-acetamide;

N-Trans (4-{2-[4-(2,4-Dichloro-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-
acetamide;

N-Trans (4-{2-[4-(2,5-Dichloro-benzoyl)-piperidin- I-yl]-ethyl }-cyclohexyl)-
acetamide;

N-Trans (4-{2-[4-(4-Fluoro-2-methyl-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
acetamide;

N-{trans-4-[2-(4-Benzoyl-piperidin- 1-yl)-ethyl]-cyclohexyl }-acetamide;

N-(trans-4-{2-[4-(3-Chloro-thiophene-2-carbonyl}-piperidin- 1-yl]-ethyl}-

cyclohexyl}-acetamide;



cyclohexyl)-amide. Also encompassed by the compounds of formula (1)

are the compounds of formula (Ib): OH A Rz N ZI[ ',rNrRI (Ib) 20 O
WORRMEHENRIAL Rl and R2 are as defined hereinabove for formulaP @Y/ F#2007/051160

example the following compounds: N-. 24 .

{Trans-2-[4-(4-Fluoro-benzoyl)-piperidin-1-ylmethyl]

-cycldbimethid3(3-(5-Chethylth b hdhoXadiszoh 3 yhibentamigd- a6yl ;-

c%c(éh%r%a&?ﬁ%é N-{Trans-2-[4-(4-fluoro-benzoyl)-piperidin-1-yhnethyl]-

cyclobuty]methi% |sobu ramide; and 1-(4-Chloro- hen 1)-3-

{tran8-2 A& bt BYIRSibeRBRRCr: ﬁﬁ@tﬂg}ql ow%@@rmhﬁhyl}
creledaxWQReaI093540 PCT/EP2007/051160 25 Also encompassed by

the compounds of formula () are the compounds of formula (Ic): ORI O ~

INH % R21\ 2 (Ic) wherein A. R' and R2 are as defined hereinabove for
formiflaa(Parfddacaniadivecrs. BIRsomg eords ol frenna (1a) are those compounds

Wheaas- ﬁlh% (z% Eun@é@ybﬁﬁmﬁr @@[Ldfsﬂlawlﬁwéb Mbounds:

e e e S

myﬂ‘lgb@:&tpylmlefthyl }- |sobutyram|de 1.0

4-Ch T (A | r
0 e g -

C{"F}%‘”sx UIPAZABYS-benzoyl)-piperidin-1-yimethyl] - cyclopropyhnethyl
}-urea. 15 Also encompassed by the compounds of formula (1) are the

compR %r}%?n & fl%rmgxlgomment the compounds of formula (Ia) are those compounds
wherein R is Ca.¢-alkenyl or Cy.¢-alkynyl substituted by aryl, for example the following

15 compound: 3-Phenyl-propynoic acid (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yi]-ethyl}-

cyclohexyl)-amide,

Also encompassed by the compounds of formula (I) are the compounds of formula

{(Ib):

O

H
“, N (Ib)
Ai\;@N - 77/1{1
20 0
wherein A, R* and R? are as defined hereinabove for formula (I), for example the

following compounds:

N-{Trans-2-{4-(4-Fluoro-benzoyl)-piperidin- I-ylmethyl]-cyclobutylmethyl }-3-(5-
methyl-[1,2,4]oxadiazo}-3-y1)-benzamide;
25 2-(4-Chloro-phenyl)-N-{Trans-2-[4-(4-fluoro-benzoyl)-piperidin- 1-ylmethyl]-
cyclobutylmethyl }-isobutyramide; and
1-(4-Chloro-phenyl)-3-{trans-2-{ 4-(4-fluoro-benzoyi)-piperidin- 1-ylmethyl}-
cyclobutylmethyl}-urea,



(Id): zC -,~~NO N (Id) R wherein A, R' and R2 are as defined
hereinabove for formula (1), for example the following compounds: 20
WORE@HMAFM - 4-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-butyl}-benzarnigeze07/651160

N-{4-[4-(4-Fluoro-benzoyl)-piperidin-1-ylbutyl}-3-(5-methyl-[ 1,2,4]
oxadiazol-3- yl)-benzamide; Tetrahydro-furan-3-carboxylic acid
{4-[4 444 encorhenzey hypipetisinp byl oy feramide] 24e the compounds of formula
(}554-Chloro-phenyl)-3 {4-[4-(4-fluoro-benzoyl)-piperidin-l-yl]-butyl}-urea;
and 1- (4- Ethoxy-phenyl) - 3- {4-[4-(4-fluoro-benzoyl)-piperidin- |-yl]-butyl
}-urea. WO 2007/093540 PCT/EP2007/051160 -26 Further aspect of the
present invention are pharmaceutical comp09 ions gdntaining the
compounds of fo ), (Ib), and (Id) schizophrenia, cognitive
disorders and dru iction. A\f%&spec Mofithe present invention is
the process for t 6f 5 compounds of formula (1&4}&s
defined above, which process comprises reacting a compound of the
formula 1l: O A R2 0- NI -17 () wherein A and R2 are as defined
hereiwhbisie faReithdRiithe an dafidaof tivesforhroka it FoeHGOT ROl yample the

5 HIRMKRSERRE8hASOUPling reagent such as O-benzotriazol-1-yl-N,N,N',N'-
tetramethyluronium tetrafluoroborate (TBTU) in a suitable solvent like, e.g. ,
dimetriyifdirismidel (ORtEy SPamsaNshP iR Prdsebrelork palepyanyimethyl}-3-(5-
itréeitividgindiggo ordtiisdB op)lethydaniine) to obtain a compound of the
form El-‘%éﬁé}ﬂg%o@i)hglyg—?\l]:%agéé-ﬁi—(4—ﬂu0ro—benzoyl) -piperidin-1-ylmethyl]-

cyclopropylmethyl }-isobutyramide;
10 ~ 4-Chloro-N-{Trans-2-[4-(4-fluoro-benzoyl)-piperidin- 1-ylmethvi]-

cyclopropylmethyl}-benzamide; and
I-(4-Chloro-phenyl)-3- {Trans-2-{4-(4-fluoro-benzoyl)-piperidin- i-yimethyl}-
cyclopropylmethyl }-urea.

15 Also encompassed by the compounds of formula (I) are the compounds of formula
(Id):
0O H
A~~~ O
N \f (1d)
2
AR R

wherein A, R' and R? are as defined hereinabove for formula (D), for example the
following compounds:
20 4-Ethoxy-N- 4-[4-(4-fluoro-benzoyl)-piperidin- I-vi]-butyl }-benzamide;
N-{4-{4-(4-Fluoro-benzoyl)-piperidin- i-yl]-butyl }-3-(5-methyl-[ 1,2 4joxadiazol-3-
yl)-benzamide; |
Tetrahydro-furan-3-carboxylic acid {4-[4-(4-fluoro-benzoyl)-piperidin- I-yl]-butyl }-
amide;
25 1-(4-Chloro-phenyl)-3 {4-[4-(4-fluoro-benzovl)-piperidin- 1-y1]-butyl }-urea; and
1-{4-Ethoxy-phenyl)-3-{4-[4-(4-fluoro-benzoyl)-piperidin- 1-yl}-butyl }-urea.



10

15

20

- 15 R wherein: R'is C2 6-alkenyl or C2-6-alkynyl substituted by aryl, or is
C_6-alkyl optionally substituted by one to five substituents selected from

WOt 7@a36¢P consisting of: 20 halo, hydroxy, Ci-6-alkyl, -CO(®§TEBeIRM;1160

Cs-10-cycloalkyl, 25 C1-6-alkoxy optionafly. subsituted by one, two or
three halo or substituted by aryl, aryl optionally substituted by halo or
Ci_GFalkbry M€t 20074098540 R EHiER200 pahlatn R sdmpOsitions containing
e t ¥, S l nd._phena
R R T S B SSR W cisorders
%%%&@%F@B to 10 membered heterocycloalkyl optionally substituted
by one or more Ra, or is aryl optionally substituted by one or more R, or
is 5 tA fiithreenspere o hdtepoanyl taptianidly substﬁtﬁea:bmloﬂe ﬁfamfftﬁtlh)e of
J |
B e B
caEuteRrA el thakerprelsdhice of a base (e.g. triethylamine or
diisopropylethylagjine) to in a compound of the formula (la): O~ O
(la) AR 2 wherein is -NRbR’, whereln Rb is Hor C1_6-alkyl and
wherein R" is H, C3-6,
Ra; or is 5 to 10 reRiberé |
attached to the carbonyl group of (la) to
substituted
wherein A and R” are as defined heremabove,

kg a nitrogen Q[
R' is attached, optionally

a) either with an acid of the formula III:
HOOCR' (1IT)

in the presence of a coupling reagent such as O-benzotriazol-I-yl-N,N,N°,N’-
tetramethyluronium tetrafluoroborate (TBTU) in a suitable solvent like, e.g.
dimethylformamide {DMF) or dioxane in the presence of a base (e.g. triethylamine

or diisopropylethylamine) to obtain a compound of the formula (Ia):

o 1
?—R
Q N
>7<_:\/N/\ H (1a)
A g*

wherein:
R'  is Cog-alkenyl or Cy¢-alkynyl substituted by aryl,
or 1s Cy.¢-alkyl optionally substituted by one to five substituents selected from the
group consisting of:
halo,
hydroxy,
Cre-alkyl,
-CO{0)-Cy6-alkyl,
Ca.jo-cycloalkyl,
Ci.¢-alkoxy optionally subsituted by one, two or three halo or substitoted by aryl,
aryl optionally substituted by halo or Cy.¢-alkoxy,
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25

30

by one or more Ra, 20 or is 5 to 10 membered heteroaryl containing a
nitrogen atom attached to the carbonyl group of (la) to which Rl is

WOztacMeI 4 ptionally substituted by one or more Ra and if de8g@gP2007/051166

converting the compound obtained into a-pharmaceutically acceptable
acid addition salt. 25 The preparation of compounds of formula (I) of the
present inverifianamdgied hearriedydupimseluentiatueridontergaiyl, and
syntheticprl;péﬁ jSyntheses of the invention are shown in the following
schemes. The skills required for carrying out the reaction and purification
of the'FdshitingkesBucts are known to those skilled in the art. The

substiiug s, Aetivgliee s peeshin, the fatowdng, descsintion.at the

processes have the significance given 3Q herein hefore unless indicated .,
ot ey W IS0 H A0 LD AP I O more R
detaiPmifcredrapoemdly ot botitwital {ty can pemeaaifactured by the methods
given,belavw, by thenmaethods Gi¥en IR 1Re SR ORIRE QIO U re R?,

methods. Appropriate reaction conditions for the individual reaction steps
are known to a person skilled in the art. Starting materials are either

' I | 1o t
et e A+ ot et R SER AT et

descFSHARYE iR therLREIn srbens diky ridubmeibRrmamided N g acetonitrile
followingesptesenes ofa Risafuk R rath dsdescribiddiergipetionanisehensdtain a

10 QNG ARAREY GkehNEEHCO 130, 140 bar 3. (BOc),O0, HN O b
DMA? C|g|2CI2 a 5days 2 HCEIOH HO relux 4.?IBAL-H, ~~0H O

Toluene 78C S. 1f A-30% O~(A B7590C ¢

R]

Q ¢ N
>7<—__\/N/\ H (Ta)

AR?

wherein
R'is —NR'R’, wherein R®is H or Cy.¢-alkyl and wherein R® is H, Cie-alkyl or aryl
optionally substituted by one or more R%;
or is 5 to 10 membered heterocycloalkyl containing a nitrogen atom attached
to the carbonyl group of (Ia) to which R' is attached, optionally substituted

by one or more R%,

or 18 5 to 10 membered heteroaryl containing a nitrogen atom attached to the
carbonyl group of (Ta) to which R' is attached, optionally substituted by one
or more R*

and if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt.

‘The preparation of compounds of formula (I) of the present invention may be
carried out in sequential or convergent synthetic routes. Syntheses of the invention are
shown in the following schemes. The skills required for carrying out the reaction and
purification of the resulting products are known to those skilled in the art, The substituents
and indices used in the following description of the processes have the significance given

herein before unless indicated to the contrary.



O Na(OAc)3BH, D CH,Clz O2-90% R 6. TFA,CH,CI, AF NH, L 7.
TBTU. DIPEA -60% NH acid. DNIF, or 0~10 7.R000I, Et3N, CH_CI2 0
WORMNE$3%#d) O R' 10 Heteroaryl or benzoyl-piperidin-I-yl transPCT/EP2607/051160
-ethyl-cyclohexyl-amides or trans-1,4- cyglohexyl ethyl derivates of
formula (Ia) can be prepared as depicted in scheme 1 starting from
4-nitia- pimeayﬂaaétimackdﬁbahmﬁ&hﬁﬁmg@ﬁbaﬂm%gmam@cmfﬁebﬁshe methods
WS of Ny &%W&@'S&Qe‘ﬁ"m dickel leads e éﬁz{ﬁ B}éé%@%ﬁo‘?ﬁsﬁﬁgmpl iate

rans- |somer acc[!%rdln to Journal of Medicinal Chemistry, 1998, 4

rOROLT IS MPHAHING thie By A aifg %‘?ﬂ%’l‘h&?}l@ P(ﬂé%sl"dﬂed in the
athoSterskifieiaiierihls art enbledesoribedtinl s arehitemedriter aterer@l §oynethods

5 a‘i‘i@%‘mﬁmd’\{ﬁ@ gihageak %&H%&W%&B ansafichsueh AsHG R ted in the

d%s%lxsmquznm th Ig%l sall ése%%hées D\%% ans mlxtgre and results in the
Sotahon of the pureX Shifing 84 7199

PCT/EP2007/051160 -29 chloride B. Reaction with a protectlng group
suchtBdhefeluingisdianinte-dh ie praseticdesribehlerfinabove.
triethylamine and a catalyst like dimethylaminopyridine and reduction with
diisobutylaluminium hydride (DIBAL-Ethignnlappropriate solvent such as,
e.g. toluene at -78 C gives the aldehyde C which can be used Wlthout

purfication h-&the next step. Redugtjve amination of aldehydgLC with a
substjtuted phenyloex heteroaryl ilperldln 4 ch‘?ethanone DiEIthe-T

co [ 2xcially available or acces by methods: describe re ences
or by-methods knewn i |n the

by methods described in this pa
[presence of %diVent like dichloromethanerral2-dichloretharie and a

redgrcing agent such aséedomwﬁrlacetoxy Sehydride ytaldg'i termediath ¥
E. Removal of 4l Boc 10 protective group under acidic copditians such
as trifiuoroacetic acid or hydrochforic acid in.a suitable solvent such as, N

e.g. THE, _EtOAc or dichlormethane yields the trans-amino ({“;{8;\“}%3}1 b

A Qe ~90%
Ne_n, 6. TFA,CH,Cl A
N'\/""r.
F NH, B O\
7. TBTU, DIPEA. jﬁi

acid, DMF, ~60%

ar

0" o
7.RCOCL. Ei;N, CH,Cl ..’_

w o)\R‘

10 Heteroaryl or benzoyl-piperidin-I-vl trans -ethyl-cyclohexyl-amides or trans-1.4-
cyclohexyl ethyl derivates of formula (Ia) can be prepared as depicted in scheme | starting
from 4-nitro-phenylacetic acid that was hydrogenated using raney nickel as catalyst, The
hydrogenation with nickel leads preferentially to the desired trans-isomer (according to
Journal of Medicinal Chemistry, 1998, 41, 760-771). Preparing the ethyl ester according to

15 methods known to those skilled i the art and described in the mentioned literature (e.g by
treatment with ethanol on the presence of an acid such as HCI) and crystallizing the HCI

salt resolves the cis/trans mixture and results in the isolation of the pure trans amino ester
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cyclohexyl ethyl intermediate F (usually the TFA or hydrochloride salt).
The coupling of the amine intermediate F with carboxylic acids (either

WwacHWwirteseially available or accessible by methods described RCRRI2GTO81168

or by methods known in the art) is widelpglescribed in 15 literature (e.qg.
Comprehensive Organic Transformations: A Guide to Functional Group
dRtepdedbioRsadting: BdiiayRietiatd Loliprock. doriWiley &iGens ewn the

i y o
Pﬁc‘?ﬂ%‘%}%ﬁg@fﬂ%ﬁﬁé@ﬂ?ﬁ%%@Eﬂfﬁ%%%ﬁ??n‘%mm|e1g?§%ﬂ§%“’§d‘?" and

1615%%%&’&}%6‘1“13}1%@‘&1“&?‘“&@‘&5%{%9@ Qefflaﬁ’&c‘}Pé’BBPé{%te solvent such
T BEUYIncacsulitablésgivesrth kéd &h gd eimetiniiformbenice] (BikiE): op@@fication on
tﬁ@%@ﬁ%ﬂébth@&[@@%&%&faﬁm%ﬁﬁﬁ HW%Q@&E}tuted phenyl or heteroaryl
diisa rop qt%/ mine %1d comge%C offo g}hgr cast d
K eélu %%I‘I 803?1% S0 b(l-:' ST TTRE D é’se% 8 y methoas

(i?i?@m‘wérmnéf@@t!ﬂ%bwp%éﬂﬁ*ﬁldﬁﬁﬂﬁ@ﬁmla téom@fmk@rdmmﬁ@thaﬁ@m in the art
ibehe %&W@f%%ﬁ@&&ﬁé&ﬁﬁlﬂﬁ%@&ﬂ@5ﬂl@dréiﬁo@eﬁl@lé MdA feducing agent

iy ‘é“bg”:‘éjﬂ“ R PR A A e el B0
REQISEt e BY CF‘QIPAINIEQ gylqu}qo@.up\pp@b gach as triflucroacetic ac1d or hydrochloric acid

in a suitable solvent such as, e.g. THF, EtOAc or dichlormethane vields the frans-amino
cyclohexyl ethyl intermediate F (usually the TFA or hydrochloride salt). The coupling of
the amine intermediate F with carboxylic acids (either commercially available or accessible
by methods described in references or by methods known in the art) is widely described in
literature (e.g. Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New York, NY. 1999}
and can be accomplished by employing the usage of coupling reagents such as, e.g. NN’
carbonyldiimidazole (CDI) or O-benzotriazol- 1-yl-N,N,N",N’-tetramethyluronium
tetrafluoroborate (TBTU) in a suitable solvent like, e.g. dimethylformamide (DMF) or
dioxane in the presence of a base (e.g. triethylamine or diisopropylethylamine) to yield
compounds of formula (Ia). In other cases an acid chloride can also be used in the presence

of a base (e.g. triethylamine or diisopropylethylamine) in a solvent like dichloromethane.

Scheme 2



In other examples the intermediate F can also react with an isocyanate

(when R'=H) or a reactive intermediate (R" ~H) such as an appropriate
W93l available acid chloride or a para nitro carbamatePpreparedl loyi 160

methods known in the art or using 5 triphgsgene in the presence of a

suitable solvent like, e,g. acetonitrile or dichloromethane and of a base

(e.g. tiethylamine or diisopropylethylamine) to obtain a pompound of the

fQ a) as describedmorothe spheme 2 above. Schy @)

20074093540 PCT/EP2007/051160 -31 Q ,.O L. Raney-NickeNH, HCI

130, 1 bar 3. oline_4- Al onyl chloride, hydrochloride ts da@\

F.t1R, CH,CI2 42902, yoHCL ux&OH 4.li0H, THF/sower.{2/1) IAN NI

A A/IO~a _89e% O O/ 0-30% 0 1. Fthanothiol, 13uli Dimethoxyethane,

lh 2.;oxalyl chloride, sodium ethylthiolate O (prepared in previous step 1)P" ¥

CH.CI, bR 78% A’ D FH- @\ Pd/€(1Q%) 9 AN -+E Na(OAc)sBH, ,..,. N S

VI HN CHCLR Y2 siH ~~Ji. N °-90bgh s 4t ROMEN~f O ~N In some

cases thelbhenyl o, heteroaryl piperidin-ﬁyl-methanone D can be coupled

in ayeduglive Q@iw(ij?rggtgp with a more elaborated aldehyde | according

-

to scheme 3. WeE

<

1

O
l R
A/kC’
N, E:
L

In other exampies the intermediate F can also react with an isocyanate (when R°=H)
or a reactive intermediate (R #H) such as an appropriate commercial available acid
chloride or a para nitro carbamate prepared by methods known in the art or using
triphosgene in the presence of a suitable solvent like, e.g. acetonitrile or dichloromethane
and of a base (e.g. triethylamine or diisopropylethylamine) to obtain a compound of the
formula (la) as described on the scheme 2 above.

Scheme 3



10

15

used in some cases the quinoline-4-carboxylic acid
[4-(2-ox0-ethyl)-cyclohexyl]-amide. 5 The preparation of

WORMHOMé44-carboxylic acid [4-(2-oxo-ethyl)-cyclohexyl]-amid@CBEP2067/051160

described on scheme 2 starting from 4-nityo-phenylacetic acid A that was
hydrogenated as already described on scheme | using raney nickel and
preparing the.trapsramino ethyl ester, chlorlde B as already also
desc%ed on sgheyme 1. In this cpse |n§t@ad1@f4pe5$grm|ng the reaction

otecting,group installing gq@ﬁ@#g e Tkt butyl élrgarbonate

quinofine-4- Eﬁk%ﬁyl chloride in the mesenneveieazz/base su

Hegaylamine in solvent suef?ag-dichloromethane to obtain trans
[(qdinoline-4-cashonyl)-aminolcyclohexyl}-acetic acid ethyl ester

Hydrolysis of the ester function under acid or basic conditipnsusughoas: ;

lithium hydroxide in a solvent mixture such as THE water give& i o uium ethyiiolste
corresponding aC|d G. The preparation of acid intermediates! ¥&#y Graertoter L. CH.Cl
make reducti known in literature (e.g. T. Fukuyama ej.al., Syrithesis

2000, 8, 1121-1123). In this case reaction of the acid with s d|um
ethylthiolate gte ed viously from ¢ othigl-ang,a base such as
butyllithium ina Solvent Gh dimethpxyethane yields trafﬁs- (4

[(qui d‘fﬁffe“&ﬁsﬁéarbonyl) -amin‘e}<cyciphey yI} thioagetic acid S-&tf ter
(H)t at £an be reduced with palladiim on"charcoal and triethylsilane in o
WO 0671093540 PCT/EP2007/051160 - 32 a solvent like

hloride (L-: ture to obtain the desired trans-

quinoline-4-carboxylic acid [4-(2-0% \epyl) clohexyl]-amide (I) that can
be used in a reductive amination using a agent such as sodium
triacetoxy borohydride in a sof#ent such a ane to obtain
directly trans-quinoline-4-carboxylic acid (4- (2-
[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}- cyclohe )- lede (Ia). Scheme
4 H,Nuo-~ {/~ O NaBHg/THA/HzO rz\V/OX ~jO _ 0
NaBI3a/T[IF, r.t j O K O=S=0 O 88-90% trans O=S=0 McOH/H,0 92%
HCOOkP{BS¥ 489414 sl cHheteeppsid iEperidm 14- et @joped 0can be coupled

il eleRR R aRdifhtion step with a more elaborated aldehyde I according to scheme 3. We

used in some cases the quinoline-4-carboxylic acid [4-(2-oxo-ethyl}-cyclohexyl]-amide,

W

The preparation of quinoline-4-carboxylic acid [4-(2-oxo-ethyl)-cyclohexyl]-amide T is
described on scheme 2 starting from 4-nitro-phenylacetic acid A that was hydrogenated as
already described on scheme 1 using raney nickel and preparing the trans-amino ethyl ester
chloride B as already also described on scheme 1. In this case instead of performing the
reaction with a protecting group installing reagent such as tert-butyl dicarbonate the amine
or amine hydrochloride can reacted with quinoline-4-carbonyl chloride in the presence of a
base such as triethylamine in solvent such as dichloromethane to obtain trans-{4-
f{quinoline-4-carbonyl)-amino]-cyclohexyl}-acetic acid ethyl ester . Hydrolysis of the ester
function under acid or basic conditions such as Iithium hydroxide in a solvent mixture
such as THF: water gives the corresponding acid G. The preparation of acid intermediates
in order to make reductions is known in literature (e.g. T. Fukuyama et.al., Synthesis 2000,

8. 1121-1123). In this case reaction of the acid with sodinm ethylthiolate prepared

previously from ethanothiol and a base such as butyllithium in a solvent such as

dimethoxyethane yields trans-{4-[(quinoline-4-carbonyl)-amino]-cyclohexyl }-thioacetic
acid S-ethyl ester (H) that can be reduced with palladiom on charcoal and triethylsilane in
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NH D 0 Rc NaCNBHL1 . 1,2diehloroethane H -60-70 A M, THP O
R'COOH. TBTU, (I- A lIPEA, DMF H O }2z Nt- N 1(O/ - AR TFA, THE N

WORN MO R R WN=C=0, CI-L3IN (le) 0 Compounds of th&&maeah7/051160

formula (Ic) wherein Rl is NR"B" or differgnt from NRbR" can also be

prepared according to scheme 4. In this case the intermediate N used on
athel 0 réde ative senirabiolewitly thie phehyt ariheterodeylpipeddined trans-
%_i}ﬂ&%ﬂg@ﬁ-@ﬁ%&ﬁf@ Q&'@@~%&B%¥(¥§§%§%¢ exyl] —amide)(lr)] that can be used in a

2-formyl-I-cyclopropanecarboxylate ans.isomer) that can react. .
TR U AR B SRS At (ot h i afieddg: Faransd R tbifside in 2
sqre(rG0¢h, BeBGEGoMcthroagh théafordmatitn ofianqramideatkydrbulfghe 4id (4-{2-
[H%@Q‘ﬂﬁﬁ@%ﬂz&ﬁﬁbﬁ?@@iﬁﬂdﬁﬁ@@l@égﬁ%ﬁmDJPFHH@ Ifinate in

t 5 |

solvents like methanol and water. 15 The a-amidoalky! sulfone K is
crystallized in a solvent like n-heptane [n,only the trans isomer.
Reaction of the a-amidoalkyl sulfone intQCRQ rlLe K with sodium
borohydride in a gqlvent like tetrahydrofuran produces the trans-2-(tert-
butoxycarbonylamyinﬁfm{ﬁ\yl)-cyclopropanecarboxylic acid ethylester L
hr § 2007/093540 PCT/EP2007/951160 -33 formation of an
iminelbs intdrmediatg. JRediction offhe et éﬁtey&/\ with a ygggging’%
agent such as diisghutylaluminium Kydrffid TOIBAL-H) in an “alnpp’rbpri te
solventsueh as, e.g, tolfehiEat -78 C givesithe aldehyde MWhich can be

used without purifi '@ on the next ste eductive amination of the

aldehyde with a substituted’henyl or heteroaryl 5 . u
piperidin-4-yl-metha %‘S%IBEEL the pres 2.0fa solvent Iike\/ﬂgrA-‘-../NYO%
1,2-dichloromethane and a reducing/lagent sucl) as sodigm. triacgtoxy o
borohydride yields intermediate N. Re al of the Boc protective group

under acidic conditions such as trifluoroacetic acid Hj}a suitable solvent

such as, e.g. THE yields an intermediate {usually.&s-&$ai) that as in
schemel can be coupled with carboxylic acids using a.coupling agent
such as O-benzotriazol-l-yl 10 N,N,N',N'-t tra”k%EQ%’Iﬁﬂ%ci}hLmahm
tefrafiuoroborate (TBTU) in a suitable solvent like, €.¢, /0.,

A - TFA, THF

\\/& N, R .

1 \n/ O R
(Ic) o RICOOH, TBTU, A
DIFEA, DMF \/A o
0 N v, N )
B e \fr 74

A u i‘{h TEA, THEF N [s)
m\/A N N B —
i o

R RN=C=0, CHLON
oy 0

Compounds of the general formula (Ic) wherein R’ is NR"R® or different from NR’R®
can also be prepared according to scheme 4. In this case the intermediate N used on the
reductive amination with the phenyl or heteroaryl piperidin-4-yl-methanone is prepared
starting from ethyl 2-formyl- I-cyclopropanecarboxylate (88-90% trans isomer) that can
react in a reductive BOC amination (known in literature e,g. Tetrahedron Letters 42
(2001), 5093-5094) through the formation of an t-amidoalkyl sulfone K using tert butyl
carbamate and anhydrous sodium p-toluensulfinate in solvents like methanol and water.
The o-amidoalkyl sulfone K is crystallized in a solvent like n-heptane to obtain only the
trans isomer. Reaction of the d-amidoalkyl sulfone intermediate K with sodium
borohydride in a solvent like tetrahydrofuran produces the trans-2-{tert-
butoxycarbonylamino-methyl)-cyclopropanecarboxylic acid ethyl ester L through the



dimethylformamide (DMF) or dioxane in the presence of a base (e.g,
triethylamine or diisopropylethylamine) yielding compounds of formula (Ic)
WOeTr8i3IRe is not NRbR'. In the cases where R' is NRhR thePi(ieRrisdiaist 160

mentioned above could react with an isagyanate yielding the
corresponding compounds of formula (Ic). 15 Scheme 5H,N 0 ~, 'OH O
fivafsdtié X Biftind HyOne s tnterare @ deBRIG 2 tib 0N citlyD dxéd 01 v2h a reducing

gk 'éééﬁ"&%éoﬁhtﬁﬁmizﬁ&'%g@ ME%]%AE] HM%QLE'%FQ%)%%%%;?&%)M such as,

HCOO ) o
%tolu@%afo%%o%cevwﬁl? ey ~~NHVIBCP|%‘NPGH%%W}8@1@?‘§2‘%3WQ on the
&xT BRpT REdRctNe ShR didh Gibih ©aRIDGR i BITEUb iita B Rhan MM Eeboary]

s pipdidlill R RINFE BHZEN ﬁ?e@ﬁ'cgaﬁ solverRlike 1, Niblh Nromethane and a

reducing agent such as sodium triacetoxy borohydride yields intermediate N, Removal of
the Boc protective group under acidic conditions such as trifluoroacetic acid in a suitable
solvent such as, e.g. THF yields an intermediate (usually as a salt) that as in schemel can be
coupled with carboxylic acids using a coupling agent such as O-benzotriazol-1-vyl-

10 N,N,N’.N’-tetramethyluronium tetrafluoroborate (TBTU) in a suitable solvent like, e.g.
dimethylformamide (DMF) or dioxane in the presence of a base (e.g, triethylamine or
diisopropylethylamine) yielding compounds of formula (Ic) wherein R is not NR*R®. In
the cases where R' is NR"R® the intermediate mentioned above could react with an

isocyanate yielding the corresponding compounds of formula (Tc).

15 Scheme 5
HN . E\:/.o\] )
— — .
i swern | o Pl NaBH THEHL0 1t
O _0H o /L \/,0 B O N /07/’
o T i T . _
p 82% Q o™ /
0 o H o N =R O 2y NaBH/MeOH, rt |
A 0=8=0 :
| NaBH, MeGH j MeOH/H0 T 0%
| 7%, HCDOH (6.5) J ;
" i e ¥
o [ o i B4%
o ]
??/L é — MeCl, Ci,Cl, Ty
O O-._ H y 95% HO PR, /
o L L
/ -
o T 0 % o
Ms” o
PR
//K e
A \41’ \]
L NH
G Et;N, CH, CN, 80°C, 92%
¥ o
i 1 2
ST TEA, THF R
A , ! : H . /J\ \: /’\
N w M R e /]j
} g RxCOOH, TBTU, N
(T5) DIPEA, DMF |
i TEA, THE
[ ReRN=C=0, CIL,CN
¥
7w
A/)}j\{f//\\ . kb
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/' R* (Ib) 0 WO 2007/093540 PCT/EP2007/051160 -34 Compounds of the
general formula (Ib) wherein R' is NRbR™ and (Ib) wherein R' is not NRbR"

WO MBEYSIN can be also prepared according to scheme 5 thRCERRA07/051160

alkylation step with an adequate good lgaving group installed on the
coupling partner. This coupling partner T (methanesulfonic acid

transcigenpbuticx ycaheorylantifrosmathyh) Sxoyctob BYIn SRR  esiéNispnieeein R’ is

o

FRRUPER AetHFRLHA SE0taITBEAHBIPR AT Methy et BigRARelsENG cpupling
natiowing(agehistsolf erssedilimmbofehydridexiycar sohénn ke metigdnol.
dpptigationeitbe-algohah Bansianality-accad g crathadskPRWALQ-
th? e §kllkad |nbthe f:\rt an ddes%l edin qlgl]lnéeratu e gatg nder Swern
X Sr%fﬁgﬁlg USihg dxafyi 2hioHde, alr%séffhy SUROXIdE an r%%?lgﬁﬂ?fé’ln a
hyiieriragiBy! sy iereraeibandy grfbs titelreueidtevihtHzs volofs ipdicing agent
ssams steluel ledubiveBOE Aminatiankthreughthedeimatianoftanlcohol

-ami i i rihed o me4. .. ..
e R S e i
THEra U D ORI PSR AP SRR SRS o inethy de and
tiesthiylgngirauip & sogvaonvehsion it bromsytate: Tisideactionaditie Q that follows the

DRNANPSHIRARYLCRIGHAG IR ANEPIGSERAERL ARASESHEP RSy -amidoalkyl sulfone
.N,N-diisopro Ie&;@amme(&?d in a solyent like _dlchlforomethane) that
PSR T b RGN BB S S RETHGHER O EIBILATgF S o the alcohol
’bipiéhigirﬁdpsyilmgmahm Bsisppresdnoebfdibased esgversion of the alcohol into a
HN-Biiserepylpthylainmakrmsdeto rehsingcondiiensioly esinteemesiatashonyl
%fl structure N. The Iastft 0 ‘stegsh(rew%acl‘of the Zq %o? rotectlr&q group
“and ‘amide Gr'Urea formation) are the same that the on sa%%‘%%éi‘/ Tra solvent like
‘Hedenpagthanse rbtheznats ip anglayivvion2oerigssye bstituted phenyl or heteroaryl
PRttt 200 #05A 166h e 3515 phesr SdPalb AdeBre A NN -BrEspfoBilegfiGit e ) under
A EC%EB‘E%IN gﬁ%é’ iR E (5'11@[9&1%6 ﬁo%h%lﬂa%t two steps (removal of the

Boc protecting group and amide or urea formation) are the same that the ones already

described for schemes 1, 2 and 4.
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74% Na MeOn O H Extraction p Hz/Pd O O HCI, F1,0 AcOH"bOAAN
E.F DNH Z95%y recrystallimtion H,O H Et,0O A NH could be present

wOa&18835¢06duct The phenyl or heteroaryl piperidin-4-yl-methROmEe 00 7/651160

intermediates where R2 signifies OH casxhe prepared according to
scheme 6 and following a process also partially 5 described in literature
(e.g. patent DE 25365103). Introductibhepieadenzyl group using benzyl
bromide in the presence of a base like triethylamine with or without a

(3

fedidte ARCUNtroductiq romide
in alphapg 'ﬂmﬁ’e ketone of (L-benzyl- N
piper\i,din-4-y|)-?&;{ﬂloro-phenyl)wmethano e cal) he accomplish using
bromine under 10 reflux. Treatment of # Iph%%bromo ketorié X wi
sodium methanolate gave 6-benzyl-2-
(4-fluoro-phenyl)-2-methoxy-1-oxa-6-aza-spiro[2.5]octane (Y) that can pex,
hydrolyzed in a solvent like ether undeg chigridic acid treatment tc}‘“fflelg eot
(1-benz I-4;hydroxy-[§)i%eridin-4- yI)-(44Ifjﬁlenyl)-methamne (Z)(L o
Remov. e benz/;éégroup can be perfdrmed unader.hydrogenatio
pafaditr-as catalyst in venlike-ethyl acetate 15 N

95% Y

conditions|usi

and methaiet 10 obtain the desired z

(1-benzyl-4-hydroxy-piperidin-4-yhs{iflioro- y1)-methanone

(interregliatg D). On the last hydrogehation step-the reduction of the

ketoned@n be observed and the diol compound can be formed as a
U

side ptoduct. WO 2007/093540 PCT/EP2007/051160 -36 Scheme 7000
[BUOK, (Phis@U2NF 11 F A (BOC)20 A 11 A~ |-l NH LL3N, NyO~ 60%

&Qﬂ:’m present as side product

The phenyl or heteroaryl piperidin-4-yl-methanone D intermediates where R
signifies OH can be prepared according to scherne 6 and following a process also partially
described in literature (e.g. patent DE 25365103). Introduction of a benzyl group using
benzyl bromide in the presence of a base like triethylamine with or without a catalyst such
as sodium iodide in a solvent like acetonitrile using a temperature such as 80 °C gave
intermediate W, Introduction of bromide in alpha position to the ketone of (1-benzyl-
piperidin-4-yl)—{4-fluoro-phenyl}-methanone can be accomplish using bromine under
reflux. Treatment of the alpha bromo ketone X with sodium methanolate gave 6-benzyl-2-
(4-fluoro-phenyl)-2-methoxy- 1-oxa-6-aza-spiro[2.5]octane (Y) that can be hydrolyzed in a
solvent like ether under chloridic acid treatment to vield (1-benzyl-4-hydroxy-piperidin-4-
vl}-(4-fluoro-phenyl)-methanone (Z). Removal of the benzyl group can be performed
under hydrogenation conditions using paliadium as catalyst in a solvent like ethyl acetate
and methanol to obtain the desired (1-benzyl-4-hydroxy-piperidin-4-yl)-(4-fluoro-
phenyl)-methanone (intermediate D). On the last hydrogenation step the reduction of the

ketone can also be observed and the diol compound can be formed as a side product.
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CFI RCN AA AB 74%u TFA, CH2Ct, O 11 F ANH D The phenyl or
heteroaryl. piperidin-4-yl-methanone D intermediates where R2 5 signifies

wozadludsst@tom can be prepared according to scheme 7. ThePgT&eBior /051160

heteroaryl piperidin-4-yl-methan one might be protected first with a
suitable protective group such as a tert-butoxycarbonyl. group which,
after introduction of the fluorine atongg@mbég removed under conditions
known to those skilled in the art (e.g. treatment with an acid such as
trifluoroacetic acid in a suitable solvent such as dichloromethane). The 10
introduction of fluor can be performed by deprotonation of the
responding carbon in alp positiontggotﬁ%,ggggﬁg by tre nt with a
it switae solvent un drous_conditions (e.g. '
i nol in DMF) i the/presenge of a fluorinatin ageht
such as N-flubrobenzenesulphoni |de\ﬁaft a B%qfature fromOCto r om?(
temperature’tdObtain after the thrge steps the aryl-(4-fluoro-piperigin-4-yl
15 methanone or heteroaryl-(4-fluoro-piperidin-4-yl)-methanone D.
Scheme 8 WO 2007/093540 PCT/EP2007/051160 -37 Pd (OAc)z O
igand/Pd (2:3 mod ratio) 60c 0 THF, water A A-B(OH)2 + HO Boe«N'BorrA, CH,CL,
TFA, CH2CI2 O At N D The phenyl or heteroaryl
piperidin-4-yl-methanone D intermediates where R2

The phenyl or heteroaryl piperidin-4-yl-methanone D intermediates where R?
signifies a fluorine atom can be prepared according to scheme 7. The phenyl or heteroaryl
piperidin-4-yl-methanone might be protected first with a suitable protective group such as
a tert-butoxycarbonyl group which, after introduction of the fluorine atom, can be
removed under conditions known to those skilled in the art (e.g. treatment with an acid
such as trifluoroacetic acid in a snitable solvent such as dichloromethane). The
introduction of fluor can be performed by deprotonation of the corresponding carbon in
alpha position to the ketone by treatiment with a base in a suitable soivent under anhydrous
conditions (e.g. potassium ter-butoxide/ t-butanol in DMF) in the presence of a
fluorinating agent such as N-fluorobenzenesulphonimide at a temperature from 0 °C to
room temperature to obtain after the three steps the aryl-(4-fluoro-piperidin-4-yl)-

methanone or heteroaryl-(4-fluoro-piperidin-4-yl)-methanone D.

Scheme 8
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signifies a methyl or other Ci-6-alkyl groups can be prepared according to

scheme 8 with a carbon-carbon coupling reaction where a Pd complex
WOcHIEpgastthe acylation of boronic 5 acids with carboxylic anhgdrides007/051160

obtained in situ using pivalic anhydride_that reacts with the corresponding

N-Boc-4-methyl-4-piperidinecarboxylic acid and using the corresponding

phenyl boronic acid. The tert-butoxycarbonyl protecting group can be

removed under conditions knoWa #fese skilled in the art (e.g. treatrgent

with an acid such astrifluoroad Eé%‘#@%ﬁ’%@t‘ﬁ)tﬁ%% solvent such dis
dichlgrgrg%hanf) in_after the 10 three steps the aryl-(4-méﬁﬁb
pipefidin=4’y1)’methanong, D. Scheme 9 WO 2007/093540 B
PCT/EP2007/051160 -38 O%°R R- + 0 11 DIPR Nal, CHzCN + Brw~ A 0O
iVII H96% AC TFA, ClI2Cl, OOR R-A'RCOOH -"~HR'TBT ,I%L,A]\ICH -
~\NH2 (Id) JAD OR A O Nc (Id) R Compounds of the general formula™ *™*
(Id) wherein R' is NRbR and compounds of formula (Id) wherein R1 is not
NRDbR can be prepared according to scheme 9 with a compound D ¢
phenyl. or heteroaryl piperidin-4-yl-methanone that can be alkylateg-i
4-(Boc-amino) butyl bromide with the use of a base (e.g N,N-diisopropyl
ethyl amine) in an appropriate solvent like acetonitrile under refluxing
conditions. After removal of the amine protecting group (in our caseé®he
Boc group) using acidic conditions (e.g

The phenyl or heteroaryl piperidin-4-yl-methanone D intermediates where R*

OC

signifies a methyl or other C,.¢-alkyl groups can be prepared according to scheme 8 with a
carbon-carbon coupling reaction where a Pd complex catalyzes the acylation of boronic
acids with carboxylic anhydrides obtained in situ using pivalic anhydride that reacts with
the corresponding N-Boc-4-methyl-4-piperidinecarboxylic acid and using the
corresponding phenyl boronic acid. The tert-butoxycarbonyl protecting group can be
removed under conditions known those skilled in the art (e.g. treatment with an acid such
as trifluoroacetic acid in a suitable solvent such as dichloromethane) to obtain after the
three steps the aryl-(4-methyl -piperidin-4-yl)-methanone D.

Scheme 9
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trifluoroacetic acid in a solvent such as dichloromethane) and as already
described, the amine intermediate can be coupled with carboxylic acids

WOURivigjoasseupling agent such as 0 10 PCT/EP2007/051160

benzotriazol-1-yl-N,N,N',N'-tetramethylurgnium tetrafluoroborate (TBTU) in
a suitable solvent like, e.g. dimethylformamide (DMF) in presence of a

ba8e,(e.qg. triethylamine or diisopropylethylamine) yieldin %ompounds of

f Id) wherein Rl is ript NRbRof.ireether cases W' isocyanate o

yieldlag the cofrespondi poundg pfformula (Id) wherein Rl is R
O

NRbR". 15 Scheme 10 )@7/0935400 PCT/EP2007/051160 \3@\{6@ @
Et3N LiAIH4, THE CH2CIZ 0 EtO EtO HO~.,,,,~ Y"~~"a NH&HKCI NHAc
NHAc B AE AF 1 Swern 0 A Na(AcO)3BH 1,2-dich|orlgggtg_p&e "IN AH
NHAC 0 AG NHAc Acetic acid amide derivatives of structuré AH can be
conveniently prepared according to scheme 10 starting from coynpound

B. The readgtign sequence involves in a first step the 5 treatment of

compoun R AcCl in presgnce of abase such as EtSNLi%;ﬁolvent

such as CH2CIZ c\)]%i/n\a dbompaund of formula AE. Redu tion with a
reagent such as LiATH4n aijsoifent such.as CH2CIZ at 0 C provides a~ M,
compound of formula AF. Among several oxidation conditiopscknown in

the literature, the Swern oxidation (A. Mancuso, D. Swern, $ynthesis

1981, 165-185) of alcohol AF provides intermediate AG. Reaction of
aldehyde AG 10 with an appropriate substituted piperidine i the presence

of a reducing agent such as Na(AcO)3BH in a solvent suEh as

1.,2-dichloroethane provides compounds of formula AH,
OH s nBuLi, THE

O

ellO
N\/\/\g /lLT'f/Rb
(1 a

Compounds of the general formula (Id) wherein R’ is NR°R® and compounds of
formula (Id) wherein R’ is not NR"R® can be prepared according to scheme 9 with a
compound D phenyl or heteroaryl piperidin-4-yl-methanone that can be alkylated with
4-(Boc-amino) butyl bromide with the use of a base (e.g N,N-diisopropyl ethyl amine) in
an appropriate solvent like acetonitrile under refluxing conditions. After removal of the
amine protecting group ( in our case the Boc group) using acidic conditions (e.g
trifluoroacetic acid in a solvent such és dichloromethane) and as already described, the
amine intermediate can be coupled with carboxylic acids using a coupling agent such as O-
benzotriazol-1-yl-N,N,N’ N’-tetramethyluronium tetrafluoroborate (TBTU) in a suitable
solvent like, e.g. dimethylformamide (DMF) in presence of a base (e.g. triethylamine or
diisopropylethylamine) yielding compounds of formula (Id) wherein R’ is not NR°R® or in
other cases with an isocyanate vielding the corresponding compounds of formula (Id)
wherein R is NR'R,

Scheme 10
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RH-78 CO'Boc RJBoc Al AJ TPAP, NMO CH2CI2 or Mn02, CH2CI2

0 HCI/EtOAc, MeOH or 0 S HCI/Et20, CH2CIZ 01 R ' NH.HCI RN,Boc AL
WORRIWIE82807/093540 PCT/EP2007/051160 -40 CompoundsPeTiieieiz (sl 160

where Ais a substituted or unsubstitutedyhiophenyl group can be

prepared as described in Scheme | using a

piperidin-4-yl-thiopheA«ZiyEmeth an one of formuIaLAh.,asmytermedlate D.

The preparation of interpt@diates of formula AL is d@p@ted in Scheme 11

%Qm?ﬁﬁ of formula Al cap gd d with a base sutRas1m

5in@ sol such as THF and rea ed 4-formyl-piperidine-

|-carboxylic acid¥ér¥lityl ester to obtain an al®¥ of formula Al. NHAC
Oxidatiop of an alcohol of formula Al wifff reagents such as for exampié
TPAP/NMO or MnO, in a solvent such as CH2CI2 affords a ketone of

formula AK. Treatment of a compound of formula AK with an acid such as | Swem
HCI affords a compound @f formula AL. 10 Scheme 12 i. nBuLi, THF, -78

C 0iii. FN(SO2Ph)2, -78 g&ﬁb\y ii. NBUL, [i{Re07BRC S + Hiv.

aldehyde F N'Boc N'Bo@ AM[ A cbmpound of stq@%ﬁk%eﬁ%;geme ),

where R equals 5-fluoro can N%paf accordingto.scheme 1 Th@\
method consists in the subsequent douotonation of thiopheﬁe NHAG

with a base such as n-BuLi in a;gglvent such asNF4F and reaction with aag

Acetic acid amide derivatives of structure AH can be conveniently prepared according to
scheme 1{) starting from compound B. The reaction sequence involves in a first step the
treatment of compound B with AcClin presence of a base such as EtsN in a solvent such as
CH.(Cl, to obtain a compound of formula AE. Reduction with a reagent such as LiAlH4 in a
solvent such as CH;(l; at 0 °C provides a compound of formula AF. Among several
oxidation conditions known in the literature, the Swern oxidation (A, Mancuso, D. Swern,
Synthesis 1981, 165-185) of alcohol AF provides intermediate AG. Reaction of aldehyde AG
with an appropriate substituted piperidine in the presence of a reducing agent such as
Na(AcO):BH in a solvent such as 1,2-dichloroethane provides compounds of formula AH.

Scheme 11
OH
nBuli, THF S
78 oG
“Boc
AJ TPAP, NMO
CH,CI,

or
MnO,. CH,CI2
HCVEIOAe, MeOH

0 aor
S HCIELO, CH,Cl, S
A NHo < g N.
Boc

AL AK
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fluorinating agent such as N-fluorodibenzenesulfonimide after the first
deprotonation step and 4-formyl-piperidine-I-carboxylic acid ten-butyl

WOenErhgsothe second, to obtain an alcohol of formula AM. 2B8CThEPatititys51166

of the compounds to bind to the 5-HT2A4§3 and D2 receptors was
determined using radioligand binding to cloned receptors selectively
Expresaeth of K29 % ERNACB s ernbianer prepaationdaibpRRan eroup can
1 N Dandh Bumanpsbil PQdRCeRINNS RRHEL: 4. g8
D RSN A GESTS (L BN lron o

were transiently transfecte lasmids enc r } )
TRUMmHA %%ﬁ%@%ﬂ%ﬁﬁewmm ShIBIEPEA AR fifrpadeplots depicted
reSgectivdll. A tecdits evel hanle st dddh ggsbtranstdctivn abashedh as #-Buli
iHEe8 UAeSUHRCOIERYC 20R%RRA. R (ER @Qﬁyﬂ@ll-@%b'é}é(ﬁ)c%id tert-butyl

and stored.at -80C prior to use, The pellet was suspended in cold 50 mM.

RS BBl LR TGP ID PMCE DA (BED T AR OB CRTIUE s

reeggRis uRine natsamAae TBasdNBikee Mird) fon2018Mseechtas 28001 affords a

K@eh Afteb s ntigatian @t 48 609 o818 fonnrdb s adCAth e RelataMASuch as HCL

B! ?S_#i;spe %ddﬂn‘%ﬂlg%qn% XES'HCI buffer containing 0.1 5 mM EDTA

ﬁ .?[),Oho%ogenlze , and centrifuged as above. This pellet was further

resuspended in a smaller volume of ice cold 10 mM Tris-HC1 buffer

containing 0.1 mM EDTA (pH 7.4) and homogenized with a Polytron for

20-30 sec at 12.000 rpm. The protein content of this homogenate was

determined with the Bio-Rad (BradfciheRiddein Assay (Biorad

Laboratories GmbH, Munchen, Germany) according to the instructions of

the 10 manufacturer using gamma globulin as the standard. This

homogenate was stored at -80C in aliquots and thawed immediately prior

to use. Radioligapg binding assay '§T§Ws Kﬁg@ogéts of membran
a

- K
prepafations werg{thawed at RT, I n5 5{} buffer D2,8D3: 50
mMTTip-HCJ, 120 Cl, 5 mp "1 M EDTA, NG
mM CaCl2, pH={, ;I\B.-é‘|T2A—:—50—mM-IFiS=-HC—Lp10 mM 2,1 N‘Boo

EGTA, pH=7.4), homogeniz%% with a Polytron for 20-30 sec at 12.000 rpm
and adjusted to a final concentration of approximately 7.5 .tg prot&f / well
(D2, D3) and 15 .tg protein / well (5- HT2A), respectively. The binding
Aaffomityoikiy off teucorpdliniBehwas Heterhsind agsinly Fadiiotigand 2(repared
oidings M%@]Mﬁf@@gﬂﬁﬁ?%lﬁl#@é’:&ql 1Y) ¥HtﬁieVQlH§E§u@f_1?@9ﬂ|M€t@76§r&¥&gation of
oncentration of radioligand (fipal concentration a imately 0.7 n
e e Ter o b A Al SO B B DL ot S v &
PR SERIH foEs 912 Ry aed e ensseRemitivds ofter the first deprotonation step

and 4-formyl-piperidine-1-carboxylic acid rert-butyl ester after the second, to obtain an
alcohol of formula AM.

‘The ability of the compounds to bind to the 5-HT.s, D3 and D, receptors was
determined using radioligand binding to cloned receptors selectively expressed in HEK-293
EBNA cells.

Membrane preparation for human D, human D; and human 5-HT >4 receptors

HEK-293 EBNA cells were transiently transfected with expression plasmids encoding

for the human D; or D; dopamine- or for the human 5-HT,, serotonin receptor,

respectively. The cells were harvested 48 h post-transfection, washed three times with cold
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test compound in ranging between 10 RM -0.1 nM for 1 h at RT. At the
end of the incubation, the reaction mixtures were filtered on to unifilter

WOBAHeBtite microplates 25 with bonded GF/C filters (PackadT/EP2007/051160

BioScience, Zurich, Switzerland; preincupated for 1 hin 0.1.%
polyethylenimine (PET) in assay buffer) with a Filtermate 196 harvester
KBaakdrstoBio Scied{ce) mick washedlidimekvwihscalshassad iaufted ThenM Tris-HCl

ific._ bindi ry it | osed reacti . .
A e BT T R PR R (inematica
AdicReseintuitzaplandn Iormbr 3G sefnd - ABAERISiHEE FanE) ierisn #atfell0 X g for
Plates &@r@@atﬁe,faﬂy@ke@;q@@mﬁ%@gatﬁd iféQKéIiT‘fémH{Il%EﬁEﬁ@b'ﬂtainin g 0.1
ICI e tion Counter anperra ckar uri .
S 4T o DR o S0 S 600 Bo bt This pellet was further
rBCT/ER2007/0511:68 -YsluDatafdatcalddidt Tkl JPMNEUeuerezeitaining 0.1 mM
lﬁypﬂﬁ?éﬁ of8 &R&‘ﬁ%ﬂ{%%ﬂﬁk&f &9@@@*@%&9&'%@99@%@’% a@‘@(@%?p@){')i‘he protein

then % specific binding was calculatéd according to the equationv(\g)(yl -.

RBIFpBEIHY RSP8GR ESEEMS T tesr dpaiiak (Prdtasd vhfiptein Assay
(Bier¥d Spﬂﬂﬁﬁd&i@md}n@Hsimginbﬁiéna G&fmﬁptjng:wﬁg@nqhﬂddte_raﬁuaii;ons of the
1£’£%‘1§f£t:‘§19e%t€sﬂqsm%1%%}’aeQﬂ%%@m“’%&ﬂ‘é%@ﬁ&‘ &:‘%@ ?\Tﬁﬁi‘f%%%)‘sﬁ;)%%ﬁﬁé‘?g at -80°C

competition anafysis equation used was y =

iy sdiqe s ebirerinamedialEdtREhIGIMYm vy, B is the maximumy, C is
the IC50, x is the logo of the concentration of the competing compound

rantidDgeiheisktpe afthesutiteithe Hill Coefficient). From these curves
the IC50 (inhibition 10 concentration at which 50% specific binding of the

radioﬁﬂ&@&W@ﬂ@Hﬁ%Qleﬂoﬁ?%@%ﬂéW edtdﬁ{‘ﬁrf*@g@%gnszin assay buffer

affinity constant (Ki) was calculated using the Cheng- Prusoff equation Ki
(DuEs079-AR Ky, ke g PRI iNaConadir Mighlor rathb igdht-ahi M s 1.5 mM
heldissheiatiorscanstanofithd radioligahdigt thadreviiiby ds deterBdined pH=7.4),
the, satyration i rm. 15 The.c unds, gf resent inyenti :
R e e o AT B RSN o a fina
creceptorsas dhip s shiowmelyithSthe actitaty fabdd Hizrdinafied Whigk pieesn / well (5-

ﬁﬁe [ glgég \j& M for the serotonin 5-HT2a, dopamine D3 and
dosza’r#lén D§2 rg?:eptors for some examples of the compounds of the

present invention: Activity table Example 9 20 22 23 Ki(nM) 6/2/106 o
18/5/555 8ina Gy, PEHHS chympounds was determined using radioligand

binding, Membranes were incubated in a total volume of 200 pl with a fixed concentration
of radioligand (final concentration approximately 0.7 nM [*H]-spiperone for Dy, 0.5 nM
{?’H]-spiperone for D3, and 1.1 aM [SH}—ketanserin for 5-HT,a) and ten concentrations of
test compound in ranging between 10 UM -0.1 nM for 1 h at RT. At the end of the
incubation, the reaction mixtures were filtered on to unifilter 96-well white microplates
with bonded GF/C filters (Packard BioScience, Ziirich, Switzerland; preincubated for 1 h in
0.1% polyethylenimine (PEI) in assay buffer) with a Filtermate 196 harvester (Packard
BioScience) and washed 3 times with cold assay buffer. The nonspecific binding was
determined with equally composed reaction mixtures in the presence of 10 gM unlabelled
spiperone. Per well 45 pul of Microscint 40 (Perkin Elmer, Schwerzenbach, Switzerland) was
added, plates for sealed, shaken for 20 min and counted for 3 min on a Topcount
Microplate Scintillation Counter (Canberra Packard SA, Zirich, Switzerland) with

quenching correction.
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Example 29 33 25 41 Ki(nM) 32/8/450 110/65/1977 13/269/777 4/11/677
D3/5HTZA/D2 Example 46 50 57 58 Ki(nM) 15/2/30 29/2/288 53/21/1334
WODOBAIB54R WO 2007/093540 PCT/EP2007/051160 -43- D3YSHERAIIAIS1160

Example 61 64 70 72 Ki(nM) 35/64/28954/26/3998 97/22/2714
39/26/2133 D3/5HTZA/D2 Example 14 26 29 30A25 Ki(nM) 144/12/96

DaT YAIG84BHS8I450 26/5/1285 D3/SHT2A/D2 Example 30A27 30A28
30A29 30A36 Ki(nM) 8/8/1117 9/5/470 207/25/1008 26/5/1285

D3/5ThE2ARNR FaxamBle-39Add éé%@%éﬁc%%@éo%t({%%%ﬂé?&%pound was
30/15/2070 19/5/888 19/13/625 D3/5HT2A/D2 Example 34 39 40 42

aRS(AMY Sxley 0 S T Ancaiiagsrining Nay S8l BES ArPoRIig Exdinpieration (((y1 -
42 AspB3RcIA 105A Tin & M) 86261676 MNB3BEGA ¥ a8/ plbdied with the % specific

LA S RS A AP, g o
Niprsiraediclgesiyre pHia fivyie THeCpREIHACS dedYsIs equation used was y = A+ ((B-
A)/(1+((X/C}D))), where y is the % specific binding, A is the minimum y, B is the
maximum y, C is the ICso, x 18 the loge of the concentration of the competing compound
and D is the slope of the curve (the Hill Coefficient). From these curves the ICs, (inhibition
concentration at which 50% specific binding of the radioligand was displaced) and Hill
coefficient were determined. The affinity constant (Ki) was calculated using the Cheng-
Prusoff equation Ki = (1Cs¢/1+([L]/Kd}, where [L] is the concentration of radioligand and
Kd is the dissociation constant of the radioligand at the receptor as determined by the

saturation isotherm.

The compounds of the present invention are selective dual modulators of the
serotonin 5-HT,, and dopamine D: receptors as this is shown with the activity table
hereinafter which gives the Ki values in nM for the serotonin 5-H'T;,, dopamine 3 and

dopamine D, receptors for some examples of the compounds of the present invention:

Activity table

Example 9 20 22 23
Ki(nM)
6/2/106 18/5/586 15/4/149 7215173
Df5SHT24/Ds
Example 29 33 25 41
Ki{nM)
32/8/450 110/65/1977 13/269/777 4/11/677
D4/5SHTa4/D>
Example 46 50 57 58
Ki(nM} 15/2/30 29/2/288 53/21/1334 19/80/3542




WO 20071093540 PCT/EP2007/051160 -44 preparations can be
administered orally, e.g. in the form of tablets, coated tablets, dragees,

wOrand/ensdseoft gelatine capsules, solutions, emulsions or SUS[IETSERIIS07/051160
However, the admini- stration can also_hg effected rectally, e.g. in the form
of suppositories, or parenterally, e.g. in the form of injection solutions. 5
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. The daily dosage for an aduit humarn being WO 2007093540
PCT/EP2007/0514405/197 2/3/1844 8/9/502 146/11/352
D3/5HT:4/D>

Example 42A7 63A14 65A11
Ki(nM)
86/26/176 44/83/8539 71/38/1447
Ds/5SHTo4/D5

The compounds of formula I and pharmaceutically acceptable salts thereof can be

used as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical
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-45 weighing 70 kg accordingly lies between 0.7-1.400 mg per day,
preferably between 7 and 700 mg per day. The following examples are

wopravigess4o further elucidate the invention: Experimental proee@REmE/051160

Example 1
4-Chloro-N-trans-(4-{2-[4-(4-fluoro- benzoyl) piperidin-1-yl]-ethyl]-cyclohex
pidphenzamige tetermediaieBomians-(4rAMmNRneHalo heny): acelic @:bo;tts dragées,

eﬂ‘%’ (?SO:hO % 658?%{ itra. %@m B?ﬁgéﬁg: aCId (50 egcgrgxrrrﬁ%&/ ver, the admini-

oa s?wre on OF de so tion'in
YBOATLcdRiokirbeadiopind nietmaé}cléarlyetn@\ipsm mfcsnpgommm@@mtaraﬁy, e.g. in

tRioRRresSHis-ALIOGAY At it charged with 30g (511 mmol) of water- wet
sponge nickel catalyst The autoclave is sealed, flushed with nitrogen and

then .15 pressuri rW|th drogen. The reacti r
StimeaTen BB LouE ey A R s SR BRI Bstsgr o oe
N@ﬁ@é@fbﬁﬂ%@éﬁg’wﬁeﬂw@ﬂmm@éﬁwaman@mmw Buiemisolihofhasluction of

FRRRORAIGKA! fRlAo A e AL RYENI S HHSNGH RGN VAL BIRIRN-20hric acid or
the pres LELEWZB d to 115 bar a d the vessel is heated tp 130C while stirrin

AR BRGSal R T30 Her SR RSB 08G). AA5Ha SR B coste tablets
chtagémm ton & ghyisnto AP skBOCSiTIablautodtaydos shfe getadledaperitadre, for

&Qﬂlﬂ}ést}%%ﬁ'% Hﬂgo&ﬁ{&?r}%h&ﬁ%@ﬂ%ﬂ% ‘iﬁﬁ‘gé{%i@@% Herade. Jepending

through filter aid to remove catalyst. After remova the solvent 74g
Hribe %@@%ﬂ haasheinbdase mfarrBaried rvGEed lbﬁp@@ﬂﬁﬁ% édrié)@i’e case

tegriveiout wsﬂr@tlgm&ﬂ& CenteisYoB Bd M bldiiceo s eindii sAul@ s @fups are, for
the Tran s cyclohexyl) -acetic acid obtajned (749, 476mmol
e B R e R R S o

ﬁdﬁyh@bsm&léﬂ%n@ewg@@bmlb\@%@hﬂl@a esyedicusedig gquersde@ctlon

BrdARabaf Ab. @H@ﬁ'&%@@é‘%ﬂéhﬁ%’éﬁ%a BPebAOf Sthanal Was:A98860h ecessary.
to, tkge} mlxtureé% er 4 h refluxing, the mixture was cooled WO

891 S35 6 IR DB SHPI6 1o tP S e fifAHE Pkl es. fats,
seonidentiateditpidiyrdégs undetheddeum. The residue was dissolved in
ethanol, treated with ether and cooled overnight in the refrigerator.to give

the Tﬁm(ﬁﬁ%e%ﬁiﬂ%@%ﬂﬁaﬁﬁ%@ﬁ@ﬁ%ﬂ eSHRRRYHQERIANRR, solubilizers,
32% on the two st s a white solid which \Has filtered ang
@&Zg‘ﬁdg’F%%ﬁ?PtM §H&IL§]%§¢II€8%WfEtBHSIS colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants, They can also contain still

other therapeutically valuable substances.

As mentioned earlier, medicaments containing a compound of formula I or
pharmaceutically acceptable salts thereof and a therapeutically inert excipient are also an
object of the present invention, as is a process for the production of such medicaments
which comprises bringing one or more compounds of formulia I or pharmaceutically
acceptable salts thereof and, if desired, one or more other therapeutically valuable
substances into a galenical dosage form together with one or more therapeutically inert

carriers,

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, the effective dosage for oral or parenteral
administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ ke/day being

preferred for all of the indications described. The daily dosage for an adult human being
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5 (M+H+) Intermediate C Step 1 Trans-
(4-tert-Butoxycarbonylamino-cyclohexyl)-acetic acid ethyl ester To a

wOsmlotions & Trans-(4-Amino-cyclohexyl)-acetic acid ethyl estep{lL2&m07/051160

mmol), in 10 dichloromethane (15mL), distert-butyl-dicarbonate (2,26 g,

10mmol), triethylamine (0.699 mL, 7mmol) and 4-d methylaminopyridine

@i g2t Re3bbomiahawvaies ddelesn The 188 E pAS SliFaddan8beititen 7 and 700
I:'QFI&C inéjsiicated completion of the reaction. Water was added and the

S6ibfion Was extracted three times with dichloromethane. The combined

organic layers were washed with water and brine, dried over magnesium

sulfate StARHNS AN RIGA B RISY dPAd LRt Shrad Gickalrab p iR H By
flash-chromatography on silica gel with hexane : ethyl acetate (4:2 to 3:2)

Qe 1,2.9,(80%), 0f the product as a white solid. MS (m/e): 284.4
-H¥). Ste rans- [4-(2-Oxo-ethyl)-cyclohexyl]-carbamic acid tert-butyl

X%tr%r OlTo a solution of
=(Z4-tert-Butoxycarbonylamino-cyclohexyl)-acetic acid ethyl ester

(1.04 g, 4 mmol), in toluene (10 mL) at -78C a 1.2M solution of DIBAL-H
4 AN -bran sl 4p {20 Ao (ATl oo -hen 2o penid etV gualoh ey

Y1 )-

(S AP AT TR AT e =l

hentthii @ after 0.5h indicated completion of the reaction. Water was
added and the solution was extracted three times with dichloromethane.
Ihherambied organic layers were washed with water and 25 brine, dried
over magnesium sulfate, filtered and evaporated. The crude product was

HSRE WINEHPUHGALAR Op e NEXLAICR.MS (m/e): 242.3 (M+HH).

éoqidin-I-vII-ethyl}-cyclohexvl)-carbamic acid tert- butvl ester 30 A
ixture of 4-(4-fluorobenzoyl) piperidine (0.850g, 3.4 mmol),
Trans-[4-(2-Oxo-ethyI)-,cyclohe}gl]-carbamic acid tert-butyl ester g0.926 g
NSRRI SR RS se PomE WEr 2Bty nB §38 46t red solution of 22.08g of
PECHERIOCHDS B Hands Stifhed. feidh itattdoonete Tipecktureciind solution is

SAARRHIAGEXYRRINRYANEG (1 A38 (R RPN WaSAECRE 20 hSn of) of water-
resulting sal tlﬁn was sttrred f?gc}z hours unti thg TLC .indicated

CorIpItoR 6F ‘éatrae?é{%tt‘ior}n’?fﬁe SN TS HitrARSd BNG aoheetArddhe
rpyEsEa el Parireavithh gdlossn. ciro ratbgraptiteors silicargelaasihgated to 125°C
fEHRE 18 Gkl b ibe/Metvilid bl edated uatl EAGHRRBUNEER nitrogen with
a&%s?@%@t@ &%&M S435on PRk 2:ehsy 1D QT B A NHIWeIU i with

nitrogen and then pressurized to 115 bar and the vessel is heated to 130°C while stirring (a

maximum pressure of 130 bars is observed). Hydrogenation is continued for 5 days to
130°C. The autoclave is then cooled, vented and flushed with nitrogen and the contents are
removed and filtered through filter aid to remove catalyst. After removal of the solvent 74g
of crude material was obtained. The intermediated is used directly in the next step without
purification. MS (m/e): 158.3 (M+H")

step 2

A solution of the Trans-(4-amino-cyclohexyl)-acetic acid obtained (74g, 476mmol) was
adjusted to pH 5 with 25% HCL The mixture was evaporated to dryness and dried under
vacuum overnight. The residue was suspended in 146mL of a 6.5N ethanolic HCI solation

and 0.6L. of ethanol was added to the mixture. After 4 h refluxing, the mixture was cooled
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Intermediate F Trans-
[I-[2-(4-Amino-cyclohexyl)-ethyll-piperidin-4-yl}-(4-fluoro-phenyl)-methanon

woet(cayi4ve obtained as the trifluoroacetic acid salt) 10 1.4 gKCIER19T7VOD1160

of (4-{2-[4-(4-Fluoro-benzoyl)-piperidin-I)d]-ethyl}-cyclohexyl)- carbamic
acid tert-butyl ester is solved in dichloromethane (30mL) and
dindl fidepacetid amditisaasddedc@he&(rhﬁa mldﬁ,ﬁimmatandldhelm Xy eeisdue was

E'!&ﬁ%@&{%ﬁ%t&”lp&@ P QH& é%%ﬁﬁ“@%ﬁ EF{H %%’ﬁ'to‘?% give the

he mixture extracte Wlt 3 times with dic ane a
E@Btaté AR S VERP Y a%ﬁs%é&t%r&t&fd@%@g%lﬁﬁﬁ%ﬁ g2 o the two
#p.5Y6) ofvdrithitdidolitlithavavddtesdcmvdttived pudficationon M8 qext): 186.1

(VERSH MS (m/e): 333.2 (M+H").
4 Chloro N-trans-(4-{2-1-4-(4-fluoro-benzoyl)-piperidin-I- ly I-ethyl}-c
e 1£1[%ai:n|de 4-chloro benzoic acid (0.014 g, 0.09 mmol),
riazol-1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate
5& 9 g, 0.09 mmol) and (0.06 mL, 0.270 mmol) of N 20
th diisopropylamine were stirred in 0.3mL of DMF for 0.5h at room
temperature and Trans-

- 8k SR peris S FUSESIThENY)-methano
ne (trifluoro acetlc aC|d salt) ( 0. 030 g, O 09 mmol) was added The
Tnixtaeduiies sfified fdd 12nhmnsydbhoaph terape raidrgh Thestanixiudd sydsnmol), in

cﬁé!ﬂ%%‘ﬁ'i@@@%@(@SW%ﬁ@ttﬂﬁﬁ%@é%Wﬂﬁé@kgﬂ ad&tmthenah«m%me
(BLgé jed W {#I\ﬁedﬁ !ét %E}\é%rgs{e lﬁa@i&ﬁlu n ¥\§mm§1) pegie added. The

acetonl e com ons Wére evap orate
lnﬁﬁeﬁreéﬂ&fedefbf%&re%}ﬁé@ E‘.@)‘%t%jj @w@fmtefgbﬁd%w Wigien was

a&@%@)aﬁ@ﬁﬂ%ht@%{%&ﬂﬁe&ﬂﬁ@ﬁﬁﬁ&tﬁﬁﬂ@ devcediretteserbeddanbined
%ﬁ%%@%&'%«&% g(l%tglzf I\té%%veﬁr % %‘ﬁ eﬁ)ﬁsmt% ﬁﬁgtc filtered

the“respective Trans- min_o- cyc
ftafaemﬁrat@#} D1 pRefy - Wetﬁaﬁéﬁé %mﬂatﬁb %ﬁ@@ﬁ%ﬁaﬁm’a&.aﬂm gel with
hEReyecamptiset30 examphks)kd@i30AGS: (YU RAOROPIBIAO! as a white solid. MS
@%}15@3@%%& 60 -48 Ex. No Systematic name MW Starting materials
found (M+H)' Trans- {1-[2-(4-Amino- eyclohexyl)-ethyl]
Si loro-N-trans (4- piperidin-4-yl}-(4- {2-[4-(4-fluoro- fluoro-phenyl)-
1.3 1 benzoyl)- plperldln 1 471.0 yl]-ethyl}-cyclohexyl)- methanone

trifluoro a etic salt) and o
'[(tans 4-(2-0Ox0- et —cvc]ohexvll—carbamzc acid tert-butvl ester

To a solution of trans-(4-tert-Butoxycarbonylamino-cyclohexyl)-acetic acid ethyl ester
(1.04 g, 4 mmol), in toluene (10 mLj at -78°C a 1.2M solution of DIBAL-H (5.1mL, 6
mmol) in toluene was added. The mixture was stirred at -78°C until TLC after 0.5h
indicated completion of the reaction. Water was added and the solution was extracted three
times with dichloromethane. The combined organic layers were washed with water and
brine, dried over magnesium sulfate, filtered and evaporated. The crude product was used
without purification on the next step, MS (m/e): 242.3 (M+H™).

Intermediate E

Trans-{4-{2-14-(4-Fluoro-benzovl)-piperidin-1-vi]-ethvl :-cvelohexvyl)-carbamic acid tert-

butvl ester

A mixture of 4-(4-fluorobenzovl) piperidine (0.850g, 3.4 mmol), Trans-{4-(2-Oxo-ethyl)-
cyclohexyl}-carbamic acid tert-butyl ester (0.926 ¢, 4 mmol), in 1, 2 dichloroethane {(10ml.)



10

15

20

25

benzamide 4-chloro benzoic acid Trans- {1-[2-(4-Amino-
cyclohexyl)-ethyl] Cyclopropanecarboxyl piperidin-4-yl}-(4- 2 401.3 ic acid

WOteans@sI8-[4- 400.5 fluoro-phenyl)- (4-fluoro-benzoyl) methaPOnEP2667/051160

(trifluoro piperidin-1-yl]-ethyl }- acetic acig salt) and cyclohexyl)-amide

Cyclopropanecarboxylic acid Trans- {1-[2-(4-Amino- 4-(3,5-Dimethyl

veyciahexyiprathyl ro@hmeﬂ’édipeﬂaydﬂrééﬂi'ﬁ@@l@iﬁ@r‘ﬁi taddimeiberon y-idans.33 ¢
99013 wég’ 5%&%!&%3/ JeneQesdi 44 {%I(”wfgl ?&ng% 8 LTiee L.

enzoy pIp erldln- - acetic acid salt) an C

ipdigake BN HBer R GacIidkalBF- @%&W%@%%&%&fﬂl%ﬁ@f{d to

dl}@?ér(ﬂaﬁmmfﬁéémﬂydmh}pyrathmmamgmphyIgﬁeﬁﬂ;&}} Aoy EhEiY -CH.Cl,
WS 4120 (nllypRndfeR RIRSHAIN- AoYlalftr 449 3 Auarg-phenylknol, 93.2%

S e e o

PCT/EP2007/051160 -49
Intermediate F

phenyvl)-methanone

(could be obtained as the trifluoroacetic acid salt)

1.4 g ¢ 3.25 mmol) of (4-{2-[4-(4-Fluoro-benzoyl}-piperidin- 1-yl]-ethyl }-cyclohexyl)-
carbamic acid tert-butyl ester is solved in dichloromethane (30mL) and trifluoroacetic acid
is added at 0°C (1.98 mL, 26mmol) and the mixture is stirred at room temperature
overnight. NaHCOs is slowly added until pH 9 and the mixture extracted with 3 times with
dichloromethane and ethyl acetate. The solvent was evaporated to yield 0.812g (24.4mmol,
75.5%) of a white solid that was used without purification on the next steps. MS (m/e):
333.2 (M+H").

4-Chloro-N-trans-(4-{2-[4-(4-flnoro-benzovl)-piperidin- 1-vl]-ethyl }-cyclohexvl) -benzamide

4-chloro benzoic acid (0.014 g, 0.09 mmol), 2-(1H-benzotriazol-1-y1)-1,1,3,3-tetramethyl
uronium tetrafluoroborate (0.029 g, 0.09 mmol) and (0.06 mL, 0.270 mmol) of N-
ethvidiisopropylamine were stirred in 0.3mL of DMF for (.5h at room temperature and
Trans-{1-[2-(4- Amino-cyclohexyl)-ethyl]-piperidin-4-yl }-(4-fluoro-phenyl)-methanone
(triflooro acetic acid salt) { 0.030 g, 0.09 mmol) was added. The mixture was stirred for 12
hours at room temperature. The mixture was concentrated to dryness and the residue was
taken up on methanol and purified with preparative HPLC on reversed phase eluting with
acetonitrile/water. The combined producted fractions were evaporated under reduced
pressure to vield 0.015 g of a off-white solid {0.032 mmol, 36%). MS (m/e): 471.3 (M+H™"),

According to the procedure described for the synthesis of example 1 further derivatives
have been synthesized from the respective Trans-{1-[2-(4- Amino-cyclohexyl)-ethyl]-
piperidin-4-yl}-(4-fluoro-phenyl)-methanone and the corresponding acid. They comprise
examples 1 to 30A63 .
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wOoppevidiss4dyl]-ethyl fluoro-phenyl)- }- cyclohexyl)-4- methanorrCtifRaosnesi160
trifluoromethyl- acetic acid salt) and be

ngamide 4-(trifluoromethyl)

benzoic acid Trans-{lI-[2-(4-Am.ino- N-trans (4-{2-[4-(4- cyclohexyl) -ethyl]
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piperidin-1-yl} —.cth ¥k acetic actd salt) and
cyclohexyl}-amide .

Cyclopropanecarboxylic

acid

Trans-{1-[2-(4- Amino-

cyclohexyl)-ethyl]-
4-(3,5-Dimethyl- 31{ eri din}i 4 I}—BE 4
isoxazoi-4- pip ¥
ylmethoxy)-N-trans 561.7 fluoro-phenyl)- 562.3

3 (4-{2-[4-(4-fluoro- methanone (trifluoro
benzoyl)-piperidin-1- acetic acid salt) and
yl]-ethyl }-cyclohexyl)- 4-(3,5-Dimethyl-
benzamide isoxazol-4-ylmethoxy)-

benzoic acid
Trans-{1-[2-(4- Amino-
Tet;ahyfro«»g Zran - cyclohexyl)-ethyl}-
carboxylic acid trans- | 444 59 . 445.3
g din-4-yl}-(4- ‘
A (4-{2-[4-(4-fluoro- piperidin-4-yl}-(

Tetrahydro-pyran-4-

CElY¥ adighnd




[1,2,4] oxadiazol-3-yl)- 518.3 3-(5-methyl-1,2,4- 519.4 benzamide
oxadiazol-3-yl) benzoic acid 9 N-trans (4-{2-[4-(4- Trans-{1-[2-(4-Ainino

WOWD7208574093540 PCT/EP2007/051160 -50 Fluoro-benzoyl)PCE/EP2007/651160

cyclohexyl)-ethyl]- piperidin-l-yl]-ethyl}- pigeridin-4-yl}-(4-
cyclohexyl)-4-pyrrol- 501.65 fluoro- pheny) 502.1 1-yl-benzamide

methanpne (triltuoro acetic acld salt) an (IH ITQI Iyl) benzaic acid

Trans-{1-[2-(4-Anino- 4-Ethox3-N -trans ff ﬁ\ ethyl]

2-A=(4+ftuoro=piperidin4d=ytj=(¢-10-ben T=pperai=rTtoro=P eryt)

;I]-letﬁy 3 cyclor}:epxyl) metk);a{n bne (triflut)?éajﬁglhﬂgéﬁzéﬁﬂﬁé 480.6),2}

acetic acid salt) and 4-Ethoxybenzoic agigyck -Amino-

Tetrah %tﬁﬂ%}’n (4-{ 39@6146)2@) -ethyl] - o Qﬁﬁgﬂ%t%ns

piperidiniAvuiyobanz¢al{2-[4-(4-fiypra- fll o phenyl) enzoyl) pipesdin-1-

430.56 itteaidond (tifledr}431.4 yil-et HiqteyRiGEERyN)- aceticlacid salt)

and am|dgcletealydio-furan-3; carboxylicedidndnans{ik2:(4-Ainino

4-Acet mglléjm hexyl)-ethyl]- trang {4id 2 (4n piparidin-4-yl}-(4- 12

fluoro-b QZO%S%J‘SZ&NO phenyl)|piperidin} gi] 1}@/# methanone (trifluc_)ro

cyclohex acetic acid palt) and 4 A HIRTHE - -Acetylamino
benzoic benzoic acid
Trans-{1-[2-(4- Amino-
N-trans (4-(2-[4-(4- C}'ICIO}'IB.XEID—B'[]]YI]-
Fluoro-benzoyl)- piperidin-4-yl}-(4-

§ piperidin-1-yll-ethyl}- | 4155 | TUOTO-PhemD- 419.3
cyclohexyl)-3- methanone (trifluoro
methoxy- acetic acid salf) and
propionamide 3-methoxy-propionic

acid

Trans-{1-{2-(4-Amino-
N-trans (4-{2-[4-(4- cyclohexyl)-ethyl]-
Fluoro-benzoyl)- piperidin-4-vyl}-{4-

- piperidin- [-yl}-ethyl}- 52168 fluoro-phenyl)- 522.5
cyclohexyl)-4- ' methanone (trifluoro
morpholin-4-yl- acetic acid salt) and
benzamide 4-morpholino benzoic

acid

Trans-{1-[2-(4- Amino-
N-trans {(4-{2-[4-(4- cvclohexyl)-ethyl}-
Fluoro-benzoyl)- piperidin-4-vl}-(4-
piperidin-1-yl]-ethyi}- fluoro-phenyl)-

8 cyclohexyl)-3-(5- methanone  (trifluoro
methyl- acetic acid salt) and
[1,2.4]oxadiazol-3-y)- | 2183 | 3.(5-methyl-1,2.4- 519.4
benzamide oxadiazol-3-yl)-

benzoic acid
9 N-trans (4-{2-[4-(4- Trans-{1-[2-(4- Amino-




acid Trans- {I-[2-(4-Amino- 2-Methyl-2H- cyclohexyl)-ethyl]-

indazole-3-carboxylic piperidin-4-yl}-(4 13 acid trans (4-{2-[4-(4-
woflworasihenyl)- fluoro-benzoyl)- methanone (trifluoro piperidindiyliretioylisii6o

490.62 acetic acid salt) and 491.4 cyclofexyl)-amide

2-Methyl-2H-indazole 3-carboxylic acid WO 2007/093540

PCTIE %9,93119 ?196’ D51 Trans-{1-[2-(F- Ioro -“pRETIYT)-
cyclohe ng E4 {2-[4-(4- p Idl fluoro-penzoyl)-
fluoro-p BLS? 'mg & é trlfluoro ﬁyl) 518., acetic
acid sa tf&“r{ ﬁ%%ﬁ%ﬂex ¥ dbu Widro-alpha, aﬁ@

dimethylpriériiareatideacid Trans-{l-[z (mﬁhﬂﬁ@nfr\l tremslerR[4-(4-
cyclohexyl)-ethyl]- Fluoro-benzoyl)- piperidatiet-adid(4alpipearidih- |-yl]-ethyl}-
fluoro-ghenyl) 15 cyclohexyl)-4-(3- methanpngrHiuong vaelityl{5-oxo-4,5-
acetic gcid salt) and dihydro-gyrazol-I- 532 6 4-4-(3-methyl-5-0x0- 533.2
yl)-benzamide 4 5-dihydro-pyrazol-1 yl)-benzoic acid Trans-
{I-[2-(44Am.ino- 6-Chloro-2-methyl- cyclo@%}g){@tmlk%gﬁlgm 3-
piperidinApt(d kRibligagid trans- fuorerhemythn vy -

{2-[4-(4-fluoro- piperidin-4-vyl}-(4-

10 benzoyl)-piperidin-1- fluoro-phenyl)-
yl]-ethyl }-cyclohexyl)- methanone (trifinoro 431.4
benzamide BOOZ | cetic acid salt) and

4-Ethoxybenzoic acid

Trans-{1-[2-(4- Amino-

Tetrahydro-furan-3- cyclohexyl)-ethyl]-
carboxylic acid trans piperidin-4-yl}-(4-

11 (4-{2-[4-(4-fluoro- fluoro-phenyl)-
benzoyl)-piperidin-1- 43056 methanone (trifluoro 4314
ylj-ethyl}-cyclohexyl)- acetic acid salt) and
amide Tetrahydro-furan-3-

carboxylic acid

Trans-{1-[2-(4- Amino-
4- Acetylamino-N- cyclohexyl)-ethyl]-
trans (4-{2-[4-(4- piperidin-4-yl}-(4-

12 fluoro-benzoyl)- flaoro-phenyl)-
piperidin- i-yl}-ethyl}- methanone (trifluoro
cyclohexyl)- 49372 | acetic acid salt) and 494.1
benzamide 4- Acetylamino benzoic

acid

Trans-{1-[2-(4-Amino-
2-Methyl-2H- cyclohexyl)-ethyl}-
indazole-3-carboxylic piperidin-4-yl}-(4-

13 acid trans (4-{2-[4-(4- fluoro-phenyl)-
fluoro-benzovl}- methanone (trifluoro
piperidin-1-yl]-ethyl}- | 49062 | acetic acid salt) and 491.4
cyclohexyl)-amide 2-Methyl-2H-indazole-

3-carboxylic acid




16 (4-{2-[4-(4-fluoro- methanone (trifluoro benzoyl)-piperidin-I- acetic acid
salt) and yl]-ethyl }-cyclohexyl)- 536.09 6-Chloro-2-methyl- 536.2 amide
woquiraliss+8-carboxylic acid Trans- {I-[2-(4-Amino 5-Chloro-1¥8HEP2007/051160
cyclohexyl)-ethyl]- dichloro-benzyl)-6- pigeridin-4-yl}-(4- oxo-l,6-dihydro-
fluoro-phenyl)- pyridine-3-carboxylic methanone (trifluoro 17 acetic acid

salt) and acid trans- (4-{2-[4-(% fluoro-genzo 1 5-Chioro-1-(3,4 Y)- 647.02
dichlorg-benzyl)-6- 648.1 pipdridin- I-yl]-&iB) é%l%ﬁéx‘%’-l&?ﬂm 0x0-1,6
dihydrof é))@%;gg -3- ca{lbox lic |acid WO, 20031693546 hyl]-
PCT/ER ans-{1-[2-(4phyreiitin N-yBRSH4-{2-[4-(4-
cyclohexgl) ‘éiﬂlﬁ/]“ ﬁub‘%é‘bem oyl)- pipergiprd-yhetd 8 piperidin-l-yil-ethyl
iz fluorg Hergheryelbhexyl)-6-methyl- methanone, laf HOLQ, hicptinamide
451.59 ap;@cid&zidlsﬂ[i)e@myl}élwsﬁt}fmeth éQJgoter[ {]} id_Trans{ 514 3
{1-[2-(4-AirioBediCyano-N-trans (4- cyc Io } ‘?)C ﬁa§j -[4-(44fluoro-
piperidindsylir{fakadenzoyl)-piperidin- I feseBIprIRYH- AR bethy |
}-cyclohexyl)- methanone (trifliioro ben zéﬂé@ﬂ@ﬁé%@éﬁé acjd salt)
and 4- 462.2 Cyanobenzoic agid Trans- 4dif2-(4-Arnino-

Trans-{1-[2-(4-Amino-

N-trans-{4-{2-[4-(4- cyclohexyl)-ethyl]-
Fluoro-benzoyl)- piperidin-4-y1}-(4-
piperidin-1-yl]-ethyl}- fluoro-phenyl)-

15 cyclohexyl)-4-(3- methanone (trifluoro
methyl-5-0x0-4,5- acetic acid salt) and
dihydro-pyrazol-1- 532.6 4-4-(3-methyl-5-oxo- 533.2
yl)-benzamide 4,5-dihvdro-pyrazol-1-

vl)-benzoic acid

Trans-{1-[2-(4-Amino-

6-Chloro-2-methyl- cyclohexyl)-ethyl]-
quinoline-3- piperidin-4-yl}-(4-
carboxylic acid trans- fluoro-phenyl)-

16 (4-{2-[4-(4-fluoro- methanone (trifluoro
benzoyl)-piperidin-1- acetic acid salt) and
yl}-ethyl}-cvclohexyl)- 536.09 6-Chloro-2-methyl- 536.2
amide guinoline-3-carboxylic

acid

Trans-{1-]2-(4- Amino-
cyclohexyl)-ethyl]-
piperidin-4-yl }-(4-
fluoro-phenyl)-
methanone (triftuoro
acetic acid salt) and
5-Chloro-1-(3.4-
dichloro-benzyl)-6-
oxo-1,6-dihydro-
pyridine-3-carboxylic
acid

5-Chloro-1-(3.4-
dichloro-benzyl)-6-
oxo-1,6-dihydro-
pyridine-3-carboxylic
acid trans-{4-{2-[4-(4-
fluoro-benzoyl)- 647.02
piperidin-1-vyl]-ethvyi}-
cyclohexyl)-amide

17

648.1




[1,8] Naphthyridine-4- cyclohexyl)-ethyl]- carboxylic acid trans-
piperidin-4-yl}-(4 20 (4-{2-[4-(4-fluoro- fluoro-phenyl)- benzoyl)-piperidin-I-
wormetherssme (trifluoro yl]-ethyl}-cyclohexyl)- 488.61 acetic acid¢saitpaod/os1160

489.2 amide [ 1,8]Naphthyridine-4 carbgxylic acid trans
Trans-{1-[2-(4-Amino- N-trans (4-{2-[4-(4- cyclohexyl)-ethyl]-

Fluoro-penzoyl)- piperidin-4-yli-(4 Z1 piperidin-1-ylJ-ethyl;- Tluorg-phenyl)-
cycloh xyI)-4Yp)yrgzpol- methaynoﬁle (trlfFI) oTéaBQ‘Z[g é‘lres%éﬁpsa t)pandy)
503.1 1¥Mpemzahidd 44{EtH-gyrazol-1-ytybehesjt) satlyilrans-
{1-[2-(4-Arindno-berzBiphloro-N-trans cyclapexyihethll-(¢4-{2-[41(4-fluoro-
1giperidi E%g}}i({ﬂlg ReRROM)-piperidin If@gggé}gﬁgﬂg[ phenyl)-1507.1
yl]-ethy gc){ﬁf §gy -giianone (triflu tqf cetic acid salt)
and 2, nzoic acid WAD £00 93540 5007/ 0233160
-53 Tra gjﬁt %a(&’ mino- 4-(4-Chloro- %T’(t)ﬁea)? Sé‘ ﬁ?
benzengsulfonyl)-N- piperidin-g-yl}-(4- t PRPAUIRE6KS-phenyl) 23
fluoro-nenzoyl)- 611.18 methahone (trifluoro 611.8 piperidin-1-yl[-ethyl)-
acetic %@id salt) and cyclohexyl)- 4-(4-4-E3&Mokd 2Hen2aHde
benzenes$uismg) Wenzvid acid cyclohexyl)-ethyl]-
{2-[4-(4-fluoro- piperidin-4-yl}-(4-

19 benzoyl)-piperidin-1- fluoro-phenyl)-
vlj-ethyl}-cyclohexyl)- methanone (trifluoro ‘
benzamide 461.58 acetic acid salt) and 4- 462.2

Cyanobenzoic acid

Trans-{1-[2-(4- Amino-
[1,8]Naphthyridine-4- cyclohexyl}-ethyl}-
carboxylic acid trans- piperidin-4-yl}-(4-

20 (4-12-[4-(4-fluoro- fluoro-phenyl)-
benzoyl)-piperidin-I- methanone (trifluoro
vi]-ethyl}-cyclohexyl)- | 488 61 | acetic acid salt) and 489.2
amide [1,8]Naphthyridine-4-

carboxylic acid trans

Trans-{1-[2-(4- Amino-
N-trans (4-(2-[4-(4- cyc}ol.le.xy})—ethyl]—

piperidin-4-yl}-(4-
Fluoro-benzoyl)- flaoro-phenyl)-

21 piperidin-1-yl]-ethyl}- s

methanone (trifluoro
cyclohexyl)-4-pyrazol- .
: 502.6 | acetic acid salt) and 503.1
I-yl-benzamide
4-(1H-pyrazol-I-yl-
benzoic acid
Trans-{1-[2-(4-Amino-
2,4-Dichloro-N-trans cycic%l;xyli—e:hyﬂ—
(4[4 Ruoro- piperdin-4-31)-(+

2 benzoyl)-piperidin-1- | 505,46 | Luoro-Phensl)- 507.1
yl]-ethyl}-cyclohexyl)- met%langne (triflaoro
benzamide acetic acid salt) and

2.4-Dichlorobenzoic
acid




Trans-{ 1-[2-(4-Amino- N-trans (4-{2-[4-(4- cyclohexyl)-ethyl]-
Fluoro-benzoyl)- piperidin-4-yl}-(4- 24 piperidin-l-yl]-ethyl}- 520.5

acetic acid salt) and benzamide 4-triflu
1-[2-(4-Amino- 3-Etboxy-N-trans (4- cyclohexyl)-ethyl]- {2-[4-(4-fluoro-

methoxy- benzoic aci

woflworapqsenyl)- 521.3 cyclohexyl)-4- methanone (trifluoro trifixOTorrethoRyE160

d Trans-{

piperdin-Z-y1}-(4 25 benZoyT)-
-ethyl}-¢yclohexyl) - methanon
and 3-Ethokf-plopsionic acid
cyclohexybn-ettasl ifdratis N4-{]
4425 fl g@lp{m Qﬂ/t&Bl p

fyclohexyl) salt) an
acid N-trans- [4=(4- Tr
9};’8’5?3? l(p.pe’
cyclohe W&}tﬁxi)z,z fluoro-p
(trifluorg WWO@ROF/093540 PC
acid sal ) and 4-(1,1,2,2-tetraf
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(4=eyclo
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rexyrr=etnyt|=

mtno-N-=trans- (F={ 2=

Trans-{1-[2-(4- Amino-
N-trans (4-{2-[4-(4~ cyclohexyl)-ethyl]-
Fluoro-benzoyl)- piperidin-4-yl }-(4-
piperidin-1-yl]-ethyl}- fluoro-phenyl)-

24 cyclohexyl)-4- 520.5 methanone (trifluoro 5213
trifluoromethoxy- acetic acid salt) and
benzamide 4-triflnoromethoxy-

benzoic acid

Trans-{1-[2-(4-Amino-
3-Ethoxy-N-trans (4- CB,(CIO}.}G,XyD -ethyll-
12-[4-(4-fluoro- piperidin-4-yl}-(4-

25 benzoyl)-piperidin-1- | 4325 | Luoro-phenyD- 4333
yl]-ethyl --cyclohexyl)- metlilanolne {trifluoro

) ; acetic acid salt) and
propionamide 3-Ethoxy-propionic
acid
Trans-{1-{2-(4-Amino-
3,3,3-Trifluoro-N- cyclohexyl)-ethyl]-
trans- (4-{2-[4-(4- piperidin-4-yl}-(4-

%6 ﬂ'uor(')w?enzoyl)«« 4425 ﬂuoro-phenyl)—- 4431
piperidin- 1-yl]-ethyl}- methanone (trifluoro
cyclohexyl)- acetic acid salt) and
propionamide 3,3,3-Trifluoro-

propionic acid
N-trans-{d-{2-]4-(4- Trans-{1-[2-(4-Amino-
Fluoro-benzoyl)- cyclohexyl)-ethyl]-

27 piperidin-1-yl]-ethyl}- | 3525 | piperidin-4-y1}-(4- 5532
cyclohexyl)-4-(1,1,2,2- fluoro-phenyl)-
tetrafluoro-ethoxy)- methanone (trifluoro




Fluoro-benzoyl)- piperidin-4-yl}-(4- 28 piperidin-1-yl]-ethyl}- 388.5
fluoro-phenyl)- 389.3 cyclohexyl)- methanone (trifluoro propionamide

woanetioesig salt) and propionic acid Trans- {I-[2-(4-Amino-

PCT/EPZ007/051160

cyclohexyl)-ethyl] - Cyclohexanecarboxyg piperidin-4-yl}-(4- c acid
trans-(4-{2- [4- fluoro-phenyl) 29 (4-fluoro-benzoyl)- 442.6 methanone

(trifitorg

45.9

erdin-I-ylJ-gthyl)- acetic_acid sait
cyclohexyr) am|gﬁtlagcyclohexant=carboxyl|c a%}aa %asr)lasﬁgh fd -(4-Amino-
Adamantane-I- cyclohexyl)-ethyl]- carboxyild dch tFﬁtﬁ 1ﬂ)‘i’ﬁ‘érldln -4-yI}-(4

30 (4-{2-[4-(4-fluoro- fluoro-phenyl)- be i‘é%xﬁ?péﬁbﬁﬁlq 3idthanone

(trifluorg yi-ethyl J-cyclohexyl)i 494.7 acetic acid salt) and 495.4 amide

Adamantane- | carboxylic acid|Trans- {1-ZARsA kil A Prifljioro-N-

cyclohexiN)tethyi{4tiarig{@H{2-[4-(4- 450, Sysipbrigih-4HHL[4- 453.0 30A1

fluoro-beRzeyh)-Hhwargiphenyl): piperidin-pidtethy! ) piptianone |(trifluoro

Tyclohexylsacetainidn -agafs-acktsalt) ameh il Q@?Q?IIC acid | 3893

5-Fluorg EYL mﬁ Trans -{1-[2-(4-Amino- 2-¢al d,tyans

cycloheix OA2 4-{244-(4-flu |d|n 4-yl}+(4- 494.0

b)(;nzoyl ¥p])l - -efluor(o é)h £ny(l)- yl]- Dﬁ%éhc amiP#?Qyﬁ mgtr}la(mone

(trifluorg WO 2007/093540 PCIT/EP2007RISPAGC 25id

Trans-{1-[2-(4- Amino-
cyclohexyl)-ethyl]-
Cyclohexanecarboxyli piperidin-4-yl}-(4-
c acid trans-(4-{2-[4- fluoro-phenyl)-

29 (4-fluoro-benzoyl)- 442.6 methanone (triftuoro  #43.5
piperidin-1-yl]-ethyl}- acetic acid salt) and
cyclohexyl)-amide cyclohexanecarboxylic

acid

Trans-{1-[2-(4- Amino-
Adamantane-1- cyclohexyl}-ethyl]-
carboxylic acid trans- piperidin-4-yl}-(4-

30 (4-{2-[4-{4-fluoro- fluoro-phenyl}-
benzoyl)-piperidin-1- methanone (trifluoro
yl]-ethyl}-cyclohexyl)- | 4947 acetic acid salt) and 495.4
amide Adamantane-1-

carboxylic acid

Trans-{1-[2-(4-Amino-
2,2,2-Trifluoro-N- cyclohexyl)-ethyl]-
trans (4- {2-[d-(4- 4509 piveridin-4-yl}-(4- 453.0

30A1 fluoro-benzoyl)- fluoro-phenyl)-

piperidin-1-vyi]-ethvl}- methanone (trifluoro
cyclohexyl)-acetamide acetic acid salt) and

trifluoroacetic acid
5-Fluoro-1H-indole- Trans-{1-12-(4-Amino-
2-carboxylic acid trans cyclohexyl}-ethyl]-

30A2 | (4-{2-[d-(4-fluoro- | 3O piperidin-4-y1}-(4- 494.0
benzoyl)-piperidin-1- fluoro-phenyl)-
yl]-ethyl}-cyclohexyl)- methanone (trifluoro




amide acetic acid salt) and 5- Fluoro- IH-indole-2- carboxylic acid 559.6

Trans-{I-[2-(4-Amino- 560 5-Trifluoromethoxy- cyclohexyl)-ethyl]-
woltdsmoisied- piperidin-4-yl}-(4 30A3 carboxylic acid (4-{2- fluerorptEnytyesiise

[4-(4-fluoro-benzoyl)- methanone (trifluokg piperidin-I-yl]-ethyl }- acetic

acid salt) 5- cyclohexyl)-amide Trifluoromethoxy IH indole-2-carboxylic

acid 5 I?b §Xy-IH-505.3 Trans-{T-[2-{%; Eﬁs ! and 5
indole- z-car oxylic cyclohexyl}-ethyl]- ac trans
piperidin-4-yl}-(4 30A4 fluoro-benzoyl)- fi 8fB ;} ﬁ%érldln-
l-yl]-ethyl}- methanone (trifluoro cyclohexghRamiie®stktic acid salt) and 5
Methoxy- IH-indole-2- carboxylic acid Z-Cyclopropyl-N- 414.5
Trans-{l[2-(4-Amino- 416 trans (P-4~ aB?Oﬁbﬁi)&l)}g{HS}F] 560
fluoro-befrZbyilugipadtinxa=yl}i(4 30A5 pipehdiexilyBthathyl)-
fluoro-phéRyldoyeldhexyl)-acdtamide mathenidine- {tiflioto acetic acid
fﬂ%lg% and crkeysiapieiavlacid N-trans (44{2ddrédpHaR--
s-{H2r(4r /%1%?9*0%9,%)91)F'UOfO'be”Z%%ﬂSh%h%}ﬁh&tBy'l '
piperidin-1. é’z Cfath}/g, r11p (éil -4-yl}-(4 >0A cycl(ahe(;% I%— fluoro-phenyl)-
butyran |8é3me an ofo aceticiacia salt) and butyric adid
| Thiopherfd2RA3! 53Rt s {1-[2-(4-Aminb #HE I ORIeE T Reid) trans
cyclohekyl) -ethyl] indole-2-carboxylic acid
5-Methoxy-1H- 505.3 Trans-{1-[2-(4-Amino- | 506.0
indole-2-carboxylic cyclohexyl}-ethyl]-
acid trans (4-{2-[4-(4- piperidin-4-vyl}-(4-
30A4 fluoro-benzoyl)- fluoro-phenyl)-
piperidin- I-vi}-ethvl}- methanone (trifluoro
cyclohexyl}-amide acetic acid salt) and 5-
Methoxy-1H-indole-2-
carboxylic acid
2-Cyclopropyl-N- 414.5 Trans-{1-[2-(4-Amino- | 416
trans (4-{2-[4-(4- cyclohexyl}-ethyl]-
fluoro-benzoyl)- piperidin-4-yl}-(4-
30A5 piperidin-1-yl]-ethyl}- fluoro-phenyl)-
cyclohexyl}-acetamide methanone (trifluoro
acetic acid salt) and 2-
Cyclopropyl acid
N-trans (4-{2-[4-(4- 402.5 Trans-{1-[2-(4-Amino- | 403.0
Fluoro-benzoyl)- cyclohexyl)-ethyl]-
piperidin-1-yl]-ethyl}- piperidin-4-yl}-(4-
30A6 cyclohexyl)- fluoro-phenyl)-
butyramide methanone (trifluoro
acetic acid salt) and
butyric acid
Thiophene-2- 442.6 Trans-{1-[2-(4-Amino- | 443.2
carboxylic acid trans cyclohexyl)-ethyl]-
30A7 | (4-(2-[4-(4-fluoro- piperidin-4-yl}-(4-
benzoyl}-piperidin-1- fluoro-phenyl)-
yl]-ethyl}-cvclohexyl)~ methanone (trifluoro




30A7 (4-{2-[4-(4-fluoro- piperidin-4-yl}-(4- benzoyl)-piperidin-I-
fluoro-phenyl)- yl]-ethyl}-cyclohexyl)- methanone (trifluoro WO

wWOoB071093840 PCT/EP2007/051160 -56
Thiophene-2-carboxylic acid 477.5 Tral

amide acetic acid sai) Bmet2067/051160
{1-[2-(4-Amino- 478.3

3H-Imidazo[4,5- cyclohexyl)-ethyl]- b idine-6- piperidin -4-yl}-(4 bo

fluoro-p A €arboxync acid (4- (2 307y
oro-benizoyl) acetic acid salt) gnd 3H- p
cyclohexyl)-amide Imidazob] pyridin[4e,+

Trans-{1-[2-(4-Amino- 415.4 2-Methyl- c9eidhexyl) -ethyl] -

eoh Q{Q&E jfiuoTo] (4= (2-Tiu
o T hrtic

cyclopropanecarboxyli plperldm-42/| -
fluoro-phenyl) 30A9 (4-fluoro et

piperid|n-31Hyi]me% Zggetlc acid salt) an
ar

Mcyclopro anec xylic acid 520.6 T

(trifluorg [4-(4-fluoro-benzoyl)-
piperidin- I-yl}-ethyl}-
cyclohexyl)-amide

CCACd trans ({2 4-

)- N OhEX(trfridBrEgo- | 478.3

dxiehisyybyeloyiexyl)-amide
rpfsefiHi2 44y rodno- 521.3

5-MetharfeBYHEHRT- cyclohexyl)-ethyl]- thipphengnanpiperidin-4-yi}-(4-
RapoxylieERITEaIS Hlddrotphenyl) 30Al&éﬁig%%ﬁ;(1%pm%}bmethanone

acetic acid salt) and 3H-
Imidazof4.5-
blpyridine-6-carboxylic

6-Fluoro-N-trans (4-
[2-[4-(4-fluoro-
30A11 | benzoyl)-piperidin-1-
vi]-ethyl }-cyclohexyl}-
nicotmamide

actd
414.5 Trans-{1-[2-(4-Amino- | 4154
2-Methyl- cyclollle'xyl) ethyl]-
. piperidin-4-vyl}-(4-
cyclopropanecarboxyli
. fluoro-phenyl)-
¢ acid trans (4-{2-[4- .
30A9 methanone (trifluoro
(4-fluoro-benzoyl)- ..
C acetic acid salt) and 2-
piperidin-I-yl]-ethyl}-
. Methyl-
cyclohexyl)-amide .
cyclopropanecarboxylic
acid
520.6 Trans-{1-[2-(4-Amino- | 521.3
5-Methanesulfonyl- cyclohexyl}-ethyl]-
thiophene-2- piperidin-4-yl}-(4-
carboxylic acid trans fluoro-phenyl)-
30A10 | (4-{2-[4-(4-fluoro- methanone (trifluoro
benzoyl)-piperidin-1- acetic acid salt) and 5-
ylj-ethyl}-cyclohexyl)- Methanesulfonyl-
amide thiophene-2-carboxylic
acid
455.5 Trans-{1-[2-(4-Amino~ | 456.2

cyclohexyl)-ethyl]-
piperidin-4-yl1}-(4-
fluoro-phenyl)-
methanone {trifluoro
acetic acid salt) and 6-
Huoro nicotinic acid

30A12 | 4-Methoxy- 472.6

Trans-{1-[2-(4-Amino- | 473.3




benzoyl)-piperidin-I- acetic acid salt) and 5- yl]-ethyl }-cyclohexyl)-
Methanesulfonyl- amide thiophene-2-carboxylic acid 455.5
wO Bansyis{@-(4-Amino- 456.2 6-Fluoro-N-trans (4- cyclohexyliretis#Ro07/051160
{2-[4-(4-fluoro- piperidin-4-yl)-(4 30A11 kenzoyl) -piperidin- |-
fluoro-phenyl)- yl]-ethyl }- cyclohexyl)- methanone (trifluoro nicotinamide
acetic CI T micotiniC ac i Thoxy-4[72.6
Trans- {an iﬁ% g’rﬁ%ﬁngc% WO 20071005 %Q’?ﬁf; 25(107/051160 57
cycloh %hexyl) -ethy gpg& 'i’rangk 2-[4-(4
piperidinforp@ @Y?ﬁﬁ’éﬁj benzoyl)- fluorc RerRphERsEYidin- I-yi]-ethyl}-
methanopiedtrfinoraylbyéiohexyl)-amide aeeiiezwid Saliivery 4 Methoxy-
cycloh exgtiebaxpbxytiddacid 458.6 Tranaddt2 (ddvalinand39.5
4-Hydrgxy- cyclohexyl) -ethyl] | cyclohexanggargoxylic piperidint4-yl}-(4-

acid trans (4-{2-[4-(4- fluoro-phenyl) 30A thfgﬁ%lp&w%ﬁgethanone
(trifluorp piperidin- I-yl]-ethyl}+ acetic a¢ It) and 4- cyclohexyl)-amide
Hydroxy- cyclohexanecarboxylic acid 43576 Trans {1-[2-(4-Amino- 433.5
cycloh exyl) - ethyl] N-trans (4-%—4%—(4- erldrf fzy& Frnino- | 459.5
4-Hydroxy- c;lzclo?le.xyl) ethyl]-
cyclohexanecarboxylic piperidin-4-yl}-(4-
. fluoro-phenyl)-
30A13 acid trans (4-{2-[4-(4- methanone (trifluoro
fluoro-benzoyl)- L
.. acetic acid salt) and 4-
piperidin-1-yl]-ethyl }-
cyclohexyl)-amide Hydroxy-
cyclohexanecarboxylic
acid
432.6 Trans {I-[2-(4-Amino- | 433.5
cyclohexyl)-ethyli-
N-trans (4-{2-[4-(4- piperidin-4-yl}-(4-
30A14 | Fluoro-benzoyl)- fluoro-phenyl)-
piperidin-1-yl]-ethyl}- methanone and 3-
cyclohexyl}-3- methoxy-butyric acid {
methoxy-butyramide obtained by
saponification of the
ester)
513.7 Trans {1-[2-{4-amino- | 514.1
N-trans (4-{2-[4-(4- cyclohexyl}-ethyl]-
30A15 | Fluoro-benzoyl)- piperidin-4-yi}-(4-
piperidin-1-yi]-ethyl}- fluoro-phenyl)-
cyclohexyl}-4-pyridin- methanone and 4~
3-yl-benzamide pyridin-3-yl-benzoic
acid
N-trans (4-{2-[4-(4- 513.7 Trans {I-[2-(4-amino- | 514.1
30A16 | Fluoro-benzoyl)- cyciohexyl)-ethyl]-
piperidin- 1-yl]-ethyl}- piperidin-4-yl}-(4-
cyclohexyl)-4-pyridin- fluoro-phenyl}-
4-yl-benzamide met:h?none and 4- .
pyridin-4-yl-benzoic




30A14 Fluoro-benzoyl)- fluoro-phenyl)- piperidin-I-yl]-ethyl}- methanone
and 3- cyclohexyl)-3- methoxy-butyric acid methoxy-butyramide obtained

wolpwposdfication of the ester) 513.7 Trans {I-[2-(4-amino- SIPCT/HY2arieEs 1160

(4-{2-[4-(4- cyclohexyl)-ethyl] 30A1.5 Flugro-benzoyl)- piperidin-4-yl}-(4-
piperidin-1-yl]-ethyl}- fluoro-phenyl)- cyclohexyl)-4-pyridin- methanone and

4- 3-yl-benzamide pyridin-3-yl{benzoic acig N-trans (4-{Z-[4-(4-[513.7
Trans {1-[2-(4-amina- 514.1_30A16 Flupro-henzayl)- cyclohexyl)-ethyl]
piperidin-I-yl]- ethyl} piperidin-4-y{k ¢4- cyglohe beff (Wﬁﬁlﬂ{ho
fluoro-p zﬁ? - §P gggude methanor&eC yr%h E;ll4 yl-benzoic WO
2007/09 %ﬂ %ﬁ /051160 - 58 aY ’i rRans {1-[2-(4-amino-
3AHns| ( ohexyl)-ethyl] 3QRPFE {?Sr‘é1 BariZoyl)-
piperidmm%‘;f]}d(ﬂ lopbGHLE-yI]-ethyl}- fRigRERpPsANL- 514.1 | 5141
cyclohexs/jfy-kblwmarﬁirmfemhanc ne and 4-2ephherizamidd-
pyridin-R2ykbeazeitalkid 534.7 Trans {1{#-{draubhiniob&3niz N-trans
(4-{2-[4}(4 Fluoro-benzoyl)- cy*lohexyl)-eggﬁl]- 30A18 piperidin-l-yl]-ethyl}-
- piperidin=4-yl}-(4- =(4- fluorio-phenyl)- meth |- r erazin-|-
methanpone and 4-(4- rans {1-12-(4-amino-
N-trans (4 (3-[4-(4- 5347 Trans {1-[2-(4-amino 535.1
cyclohexyl)-ethyl}-
Fluoro-benzoyl)- peridin-dyl)-(4
30A18 | biperidin-1-yl]-ethyl}- g‘pe” ”L‘ -y})}— -
cyclohexyl)-d-(4- Horo-phenyl)-
. . methanone and 4-(4-
methyl-piperazin-1- ] )
. methylpiperazino)
yi)-benzamide o
benzoic acid
N-trans (4- {2-[4-(4- 522.6 Trans {I-[2-(4-amino- | 523.7
cyclohexyl)-ethyl]-
Fluoro-benzoyl)- ineridin-d-yl)-(4
30A19 1 biperidin-1-yl]-ethyl}- pipertdifi=mmyima
eyclohexyl)-6- fluoro-phenyl}-
4 y methanone and 4-(4-
morpholin-4-vyi- . )
. . methylpiperazino)benz
nicotinamide . .
oic acid
N-trans (4-{2-[4-(4- 564.7 Trans {1-{2-(4-amino- | 565.0
cyclohexyly-ethyl}-
Fluoro-benzoyl)- iperidin-d-yl}-(4
30A20 | piveridin-1-yl]-ethyl - Prperiam=a-y =8
fluoro-phenyl)-
cyclohexyl)-4-
; methanone and 4-
phthalazin-1-yl- hthalazin-1-vi-b .
benzamide P t alazin-1-yl-benzoic
acid
N-trans (4-{2-[4-(4- 5437 Trans {I-[2-(4-amino- | 544.0
cyclohexyl)-ethyl]-
5, | Fluoro-benzoyh)- iperidin-4-yl}-(4-
30A21 | biperidin-1-yl]-ethyl}- pip y
fluoro-phenyl)-
cyclohexyl)-3-
L methanone and 3-
methoxy-4-pyridin-2- .
i methoxy-4-pyridin-2-
yl-benzamide S
yl-benzoic acid
30A22 Biphenyl-d-carboxylic | 512.7 Trans {1-[2-(4-amino- | 513.5




yl)-y p pbenzamide methylpiperazino) benzoic acid N-trans (4-{2-[4-(4-

522.6 Trans {1-[2-(4-amino- 523.7 Fluoro-benzoyl)- cyclohexyl)-ethyl]-
woDAA@gperidin-1-yl]-ethyl}- piperid'in-4-yl}-(4 cyclohexyl)-6- frorepdvenyhrico
morphoiin-4-y1- methanone and 4-(4- niggtinamide methylpiperazino)benz

oic acid 564.7 Trans {1 [2-(4-amino- 565.0 N-trans (4-{2-[4-(4

Fluoro-Jga X -efhyl]- 30A 2] t SThyT -
piperidin ;%?n exy)- - fluoro-ph A@ g%j: {g n-1-yl-
methanoﬁe arnlde phthalaz rP’f— - %Id 543.7 Trans

{1-[2-(4F Mﬁ%&i%ﬂfhﬂ]ﬁﬂ?ﬁéhs (4-{2-[4-(ARRIGrO 8T by )-

cyclohexsiyletsyl)3ONRE piperidin- |-yl]- @Dﬁshf}npmnﬁﬁ4 -yl}-(4
cyclohexyl)-3- fluoro-phenyl)- ethoxy zlfpyhdmfkm@tdmn@n&iand 3-

+l-ban el o +ha A fe ALl 2 hain—=oai~ o~ A 292NADD
yI'UCIIL IIIIUC IIICLIIU/\y = Pyll II [ yl UCITTZUTC AU VUM L

Biphenyl-4-carboxylic 512.7 Traf&{1-[2-(Feamifiot 518.50M0- | 507.3
2007/093540 PCT/EP2007/051160 -59 4-(4-
cyclohexyiMstyirchiRsbenzoyl)- pipeti @?é?é{;ff é(-éﬂﬁ%{%rléln -l-yl]-ethyl}-
;élé%‘ro-phmbt)xsdycmhfbwilmamlde metha ﬂ?ne an r#p enylcanbonic acid
7 Tradqd44244aiino- 507.3 3-Me

cyclohexybredWlpiperidin- 1-
yl]-ethyl }-cyclohexyl}-

methanone and 3-
methyl-chroman-3-
carboxylic acid

amide (prepared as described
on WO200386288)

523.6 Trans {1-[2-(d-amino- | 524.2
2-Morpholin-4-vl- cyclohexyl}-ethyl]-
pyrimidine-5- piperidin-4-yl}-(4-

30A24 1 arboxylic acid (4-{2- fluoro-phenyl)-
[4-({4-fluoro-benzoyl)- methanone and 2-
piperidin-1-yi]-ethyl}- Morpholin-4-vl-
cyclohexyl)-amide pyrimidine-5-

carboxylic acid

523.6 Trans {1-[2-(4-amino- | 524.0
cyclohexyl)-ethyl]-
piperidin-4-yl}-(4-
fluoro-phenvl)-
methanone and 6-
Morpholin-4-yl-
pyridazine-3-carboxylic

6-Morpholin-4-yl-
pyridazine-3-

30A25 | carboxyhic acid trans
(4-{2-[4-(4-fluoro-
benzoyl}-piperidin-1-
yl]-ethyl }-cyclohexyl)-

amide acid
523.6 Trans {1-[2-(4d-amino- | 524.2

5-Morpholin-4-yl- cyclohexyl)-ethyl]-
pyrazine-2-carboxylic piperidin-4-yl}-(4-

30A26 | acid trans (4-{2-[4-(4- fluoro-phenyl)-
fluoro-benzoyl)- methanone and 5-
piperidin-1-yl}-ethyl}- Merpholin-4-yl-
cyclohexyl)-amide pyrazine-2-carboxylic

acid




carboxylic acid trans piperidin-4-yll-(4 30A23 fluoro-phenyl)-

(4-{2-[4-(4-fluoro benzoyl)-piperidin-I- methanone and 3- yl]-ethyl
woheyeishsnyl)- methyl-chroman-3- amide carboxylic acid (prepareg@®o7/051160

described on W0200386288) 523.6 Trags {I-[2-(4-amino- 524.2

2-Morpholin-4-yl- cyclohexyl)-ethyl]- pyrimidine-5- piperidin-4-yl}-(4 30A24

carboxylic acid (4-{2-fruoro-pnenyl)={4(4-fltuoro-benzoyt)- methgnone-arnd
2- piperidtiadk-edhigi Morphdlifbady - ¢ybianekil)attidepaimiditd-3
carboxyliclawid-EMoypholin-4:yl 523.6 TearisH{axj2Hdtar)ino- 524.0
tdazingipzreyelabapdinstipyl] 30A25 capexis-aciditrans
piperidin4zylls@és{ft42-[4-(4-flyoro- fluo QIQW}éQePﬁ?ZOYl) iperidin-I-
methan é/ yl] -ethyl }- cyclohexy I)n orl;l:)holln-ﬁ gl amide
pyridaz r%-%%ca?fbox ic acid $23.6 Trans %ﬁ[ @Pam INO- 524.2
5-Morphgﬁﬂgﬁowﬂﬂ%ohexyl) -ethyl] - py r@ﬁHQWQFBBQWlﬁGd
iperidin-4-yl}-(4- 30A26 acid fr {2-[4-(4- flugro-phenyl
ﬁuporo bep;gﬁilﬂ(ypﬁttﬁﬁ}w ar 2‘%8 élperl Qd %ﬁ&/ 2% )ho i %91
@/ hexyaaa@ygg Qy@z@% carboxyli¢ %H’JWE 893540 _
ER200Q O;éoggnlz%% Iy trans (4-{2} [P4(a-id8046yTkdAs {1-[2t(4-amino-
481.2 fluoro-phenyl)-
piperidin- I-yi]-ethyl}-
_ methanone and
cyclohexyl)-amide o
phenylpropiolic acid
N-trans (4-{2-[4-(4- 432.6 Trans {1-[2-(4-amino- | 4334
Fluoro-benzoyl)- cyclohexyl)-ethyl}-

30A29 | piperidin-1-yl}-ethyl}- piperidin-4-yl}-(4-
cyclohexyl)-3- fluoro-phenyl)-
hydroxy-2,2- methanone and 2,2-
dimethyl- dimethyl-3-
propionamide hydroxypropionic acid

539.7 Trans {1-[2-(4-amino-
cyclohexyl)~ethvl]-
piperidin-4-vyl}-(4-

2-Fluoro-N-trans (4- fluoro-phenyl)-
{2-[4-(4-fluoro- methanone and 2-

30430 benzoyl)-piperidin-1- fluoro-4-morpholin-4- 540.1
yl]-ethyl }-cyclohexyl)- yl-benzoic acid )
4-morpholin-4-yl- (prepared according to
benzamide Biorganical and

Medicinal chemistry
letters (2003), 15(3),
1529-1534,
480.57 481.1
Benzo[1,3]dioxole-5-
carboxylic acid trans Trans {1-[2-(4-amino-

30A31 | 4 (2 [4-(4-fluoro- cyclohexyl)-ethyl]-
benzoyl)-piperidin-1- piperidin-4-yl}-(4-
yl]-ethyl }-cyclohexyl)- fluoro-phenyl)-
amide methanone and 2-

fluoro-4-morpholin-4-




Fluoro-benzoyl)- cyclohexyl) -ethyl] 30A27 PiPeridin-1-y1] -ethyl)-
PiPeridin-4-y1}-(4- cyclohexyl)-3- fluoro-phenyl)- phenoxy- methanone

woand7Avpsapionamide phenoxypropionic acid 3-Phenyl-pro oip@d601@6brarss 160

{1-[2-(4-amino- 461.2 30A28 acid trans
fluoro-benzoyl)- piperidin-4-yl}-(4- piperidin-1-y].]- ethyl} fluoro-phenyl)-

-{122-[4-(4- cyclohexyl)-ethyl]

cyclohexyt)j-amide methanoneand phen gﬁ%ﬁ [o]]'e N-trans
(4-{2-[4+(4- 432.6 Trans {I-[2-(4-amino- # uoro- enzoyl)-
cyclohexyl)-ethyl]- 30A29 piperigg]-%-yl]-ethyl} piperidin-4-yl}-(4 440 %
cyclohexyl)-3- fluoro-phenyl)- hydroxy-2,2- methanone and 2,2- dimethyl-
dimethyl-3Mmdyienaridehydroxypropi )@&ggl 9(1 JiaRs.
{I-[2-(4-aninexeicahexdirethyl]- plper|3||cnC 2- fUﬂro N-trans (4-
Husro-phenyh1 §2-Midsfivioro- methano 1eyan ORID
benzoyl)pipe giiplé fl rq -4- morphollnﬂfﬂ“@’cﬁy‘fﬂgy@fohexY )-
yl-benzo g acio orpholln -A-{nqpsrapeied)according to
benzaride BiBYYARE h&ﬁ?ﬂl Medicinal dhertistnpriettads}2005),|15(5),
1529-153401480.57 481.1 Benzo[ 1,3] dioxefeybisaxaexylisacidtrans Trans
{1-[2-(4tamino- 30A31 (4-{2-[4-(4-fluoro-@Mgggﬁﬁyg)cﬁthyl]
I (4-amino-
4-(3,3-Dimethyl-2- 533.7 Trans {1-[2-(4-amino 534.2
. cyclohexyl)-ethyl}-
oxo-azetidin-1-yl)-N- ST
piperidin-4-vl}-(4-
30A33 | trans (4-{2-[4-(4-
_ fluoro-phenyl)-
fluoro-benzovl)-
iperidin-1-yl]-ethyl} methanone and 4-(3,3-
ppericin- =yll-eliyt Dimethyl-2-oxo0-~
cyclohexyl)- - .
. azetidin-1-vyl)- benzoic
benzamide .
acid -
- _ _ _ TFLOY 2
N-trans (4-{2-[4-(4- 5357 Trans {1-[2-(4-amino 536.
cycichexyl}-ethvl]-
Fluoro-benzovl)- iperidin-4-yl}-(4
30A34 1 iperidin-1-yl]-ethyl)- piperdin-a-=yit
_ fluoro-phenyl)-
cyclohexyl)-4-
oholin-4 methanone and 4-
mOTPo . {Morpholinomethyl)
vimethyl-benzamide .
benzoic acid
491.6 Trans {1-[2-(4-amino- | 492.4
2-Benzo[dlisoxazol-3- cyclohexyl)-ethyl]-
30A35 | Vi-N-(4-{2-[4-(4- piperidin-4-yl}-(4-
fluoro-benzoyl)- fluoro-phenyl)-
piperidin- [-yl]-ethyl}- methanone and 2-(1,2-
cyclohexyl)-acetamide benzisozaxol -3-y)
acetic acid
N-trans (4- {2»«[4m(4m 455.6 Trans {I-[2-(4-amino- | 456.3
Huoro-benzoyl)- cyclohexyl)~ethvl}-
30A36 | hiveridin-1-yl]-ethyl}- piperidin-4-yl}-(4-
cyclohexyl)-2-(3- fluoro-phenyl)-
methyl-isoxazol-5-yl)- methanone and 3-
acetamide Methyl -5-




benzoyl)-piperidin-I- piperidin-4-yl}-(4- yl]-ethyl }-cyclohexyl)-
fluoro-phenyl) amide methanone and 2 flu oro-4-morpholin-4 WO

wO207i09840 PCT/EP2007/051160 -61 yI -benzoic acid 441.pAdRB007/051160
3-Methyl-isoxazole-5- Trans {1-[2-(4-am|

- carboxylic acid trans
cyclohexyl)-ethyl] 30A32 (4-{2-[4-(4-fluoro plperldln -4-yl}-(4-

benzoyl)-piperidin-I=fluoro-phgnyt)-yij- tn | clonexyl)- methanone and
3- amide Methyl-isoxazole-5 carboxylic A Ci J‘ f (]§a§e§u)éét(}1yl 2-533.7
Trans {1-[2-(4-amino- 534.2 oK tid Np Y Johex )-eth L
. 1
30A33 nrarfsfi,@-!{)za{éﬂ@éxwperl(il%- {6;}( IffLXS) ﬁ g ?Iyuorc %{ Ee%yl)
piperidi 1ﬂﬁg]rﬁ§hml };gﬂpeghanone and 4-(3 P} Dimethyl-2-oxo-
Yedzam)i E,gl slay))- benzoic acid 53837“‘?% i#4(4-amino- 536.2
N-trans|( Flé%o 0- (tjiem oyl)- cyc|ohexsyd)pdsttryi]}-30A34
piperidi 1-1- pplperl l -yl}-(4- cyeletiendhd afiiara-phenyl)-
morphoallﬁ t}‘h‘é iEHE 4- yimethylhenzeaidm éyigspaglinomethyl)
benzoid a6fPA94% Trans {I [2(4-aminor 492.4 2-Benzo[d]isoxazol-3-
cyclohexyl)-ethyl]- 30A35 yl-N1(4-{2-[4-(4- piperidin-4-yl}-(4
494.6 Trans {1-[2-(4-amino- | 4954
2-Benzo[1,3]dioxol-5- cyclohexyl)-ethyl]}-
30A38 | vE-N-trans (4-{2-[4- piperidin-4-vyl}-(4-
(4-fluoro-benzoyl)- fluoro-phenyl)-
piperidin-I-yl}-ethyl}- methanone and 3,4~
cyclohexyl)-acetamide methylenedioxyphenyla
cetic acid
Trans N-(4-(2-[4-(4- 467.5 Trans {1-[2-(4-amino- | 4684
cyclohexyl)-ethyl]-
.| Fluoro-benzoyl)- iperidin-d-yl}- (4
30A39 1 Liperidin- I-yl]-ethyl}- Prpenadin-a-yl
cyclohexyl)-2- flaoro-phenyl)-
Iri[ethox methanone and 2-
. y . methoxy-isonicotinic
isonicotinamide )
acid
4-tert-Butoxy-N-trans 208.6 ;Fr;n ;{1«2.’)2~(3;a]r;11n0~ 095
30A40 | (4-{2-[4-(4-fluoro- AR
e piperidin-4-yl}-(4-
benzoyl)-piperidin-1-
yl]-ethyl}-cyclohexyl)- fluoro-phenyl)-
. methanone and 4-tert-
benzamide .
Buioxy benzoic acid
479.6 480.3
4_Diﬁgzt?§??i(jowN" Trans {1-[2-(4-amino-
trans {4-{2-[4-(4-
30A41 fuoro-benzoyl)- cyclohexyl)-ethyl}-
Hore-henzoy piperidin-4-yl}-(4-
piperidin-I-ylj-ethyl}- fluoro-phenyl)-
cycloheyfyl)- methanone and 4-
benzamide Dimethylamino benzoic
acid




fluoro-benzoyl)- fluoro-phenyl)- piperidin-I-yl]-ethyl }- methanone and
2-(1,2- cyclohexyl)-acetamide benzisozaxol -3-yl) acetic acid N-trans

wo(Zod21sb44e 455.6 Trans {1-[2-(4-amino- 456.3 Fluoro-benzoyl1/er2067/051160

cyclohexyl)-ethyl]- 30A36 PiPeridin-I- yl]3 ethyl } piPeridin-4-y1} (4
cyclohexyl)-2-(3- fluoro-phenyl)- methyl- |soxazol 5-yl)- methanone and 3-

—acetamjde Methyt=5-WO2007/093540 PCT/EP2007/051160 62
isoxazdldackiid uete-9-(3,5-Di oxy-| 5rens Trdas ftapi-amindd-811.5
phenyl)-Mioans photigetbhbxyl)-ethyl] 30ABA(RZefA{4efludfo-

3piRSsidinMd-ylind-dbenzeY)l - i eridin-I- flygperphignydyryl} 4ethyl }H cy cloh

exyl)- EHQ@HPB&% 5- acetamide ¢ |gggﬂ9 ylacetlc acid 494.6
Trans fl-[2- 4..2-Benzo[1,3]di O|50 ehI-
30A38 /% ée{iﬁm g 5 peridin- A[f -VI} lg ?iy) 4
fluoro-phef ﬁ%“dm -I- yI] e hyl}- methaos ’ a?ﬁan

cyclohexypp fnide methyl nedloxyp f@ﬁ?%@‘@ﬁé%@@@ﬂS Trans
{I[Z-(4-amino- 468.4 Trans [4- 4 FIuoro-benzoyl) -
cyclohexyl-eihwll k30439 éplpij A -yl)-Etny i bipettimang.- (4-540-1
cyclohexy] )3% ggjﬁrolphenyl) ethoxy rngtﬁab@mé)a@ih}ﬂ isoni¢otinamide

IMeIROXY- enzoy})tllra]]!gemdm \ piperidin-4-yl}-(4-
yl}-ethyl}-cyclohexyl)- fluoro-phenyl)-

‘ ) methanone and 3-
4-morpholin-4-yl- .
benzamide ﬂuoro—4—'mor.phol1n-4«-

yl-benzoic acid

521.7 Trans {1-{2-(4-amino- | 522.5
cyclohexyl)-ethyl]-
piperidin-4-yt}-(4-

N-trans (4-{2-[4-(4- fluoro-phenyl}-
Fluoro-benzoyl)- methanone and 4-(3-

30A44 piperidin-1-yl]-ethyl}- hydroxy-pyrrolidin-1-
cyclohexyl)-4-(3- yl)-benzoic acid
hydroxy-pyrrolidin-1- (prepared according to
yl}-benzamide Biorganic and

Medicinal Chemistry
Letters (2005), 15(5),
1529)

535.7 Trans {1-{2-(4-amino- | 536.4
cyclohexyl)-ethyl]-
piperidin-4-vl}-(4-

N-trans (4-{2-[4-(4- flnoro-phenyl)-
Fluoro-benzoyl)- methanone and 4-(4-

30445 piperidin-1-yl]-ethyl}- hydroxy-piperidin-I-
cyclohexyl)-4-(4- yl)-benzoic acid
hydroxy-piperidin-1- {prepared according to
yl)-benzamide Biorganic and

Medicinal Chemistry
Letters (2003), 15(3),
1529).




acid 508.6 Trans {1-[2-(4-amino- 509.5 4-tert-Butoxy-N-trans 30A40
(4-{2-[4-(4-fluoro- cyclohexyl)-ethyl .]- benzoyl)- iperidin-I-

wopipersissd-yl}-(4- yl] -ethyl}- cyclohexyl)- fluoro-phenyl)- benzamigease7/os1160

methanone and 4-tert Butoxy benzoic Q%ig 479.6 480.3
4-Dimethylarnino-N- Trans {1-[2-(4-amino trans (4-{2-[4-(4-

cyctohe
piperidi
benzan
PCT/ER
570.4 t
iperidi
an
benzen
540.1c
benzoy

4-morpho

xXyh=ethyti=30A4 1 fiuor
n-l-yl]-ethyl}- fluoro-phe
ide Dimethylamino bef
P2007/051160 -63 4-(1
hidTHeRSHEtiF4 % -cyd
nHwitobefieyh-benzo
opip@ndlf-(2-cekgiph
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30A47 | bineridin- 1-yi]-ethyl - PIperiam -5yl -(a-
flooro-phenyl)-
cyclohexyl}-4-
S methanone and 4-
piperidin-1-yi- - eridine- 1-vl-b .
benzamide piperidine-1-yl-benzoic
acid

N-trans (4 {2-[4-(4- 522.6 Trans {1-[2-(4-amino- | 523.7
cyclohexyl}-ethyl]-

Fluoro-benzoyl)- iperidin-4-yl}- (4

30A48 | ineridin-1-yl]-ethyl}- pip y

fluoro-phenyl})-

cyclohexyl}-6-

. methanone and 4-

morpholin-4-yl- e

. . morpholinonicotinic

nicotinamide .
acid
494.6 Trans {1-[2-(4-amino- | 495.3
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(4-{2-[4-(4-fluoro- methanone and 1,4-
benzoyl)-piperidin-1- benzodioxan-2-
yli-ethyl}-cyclohexyl)- carboxylic acid
amide
(15,4R)- 494.6 Trans {1-[2-(4-amino- | 495.3
30A50 | Bicyclo[2.2.1}heptane- cyclohexyl)-ethyl]-

methanone and
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piperidin- I-yl]-ethyl}- Trifluoromethyl-
cyclohexyl}-amide cyclohexanecarboxylic
acid
456.6 Trans {1-[2-(4-amino- | 457.5
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cyclohexylcarbamoyl)- methanone and
methyl ester acetoxyacetic acid
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2,2-Difluoro- cyclohexyl)-ethyl]-
cyclopropanecarboxyli piperidin-4-yl}-(4-
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acid
N-trans (4-(2-[4-(4- 522.4 Trans {1-[2-{4-amino 521.6
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Example 30A64

Trans {4-12-[4-{4-Fluoro-benzovll-piperidin- 1 -vi]-ethvl Fevelohexyl)-carbamic acid

methvl ester

Trans-{1-[2-(4- Amino-cyclohexyl)-ethyl]-piperidin-4-y1}-(4-fluoro-phenyl)-methanone

(trifluoro acetic acid salt) (30mg, 0.082mmol) was dissolved in 1 ml dichlormethan. The
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bicyclo[2.2.2]octane- cyclohexyl)-ethyl] WO 2007/093540
PCT/EP2007/051160 -66 2-carboxylic acid trans piperidin-4-yl}-(4-

wo(dedZrlds{dhfluoro- fluoro-phenyl)- benzoyl)-piperidin-lI- methap@nRes®aeh9os1160

yl]-ethyl }-cyclohexyl)- Hydroxy amide bigyclo[2.2.2] octane-2- carboxylic
acid 456.6 Trans {1-[2-(4-amino- 457.5 1-Trifluoromethyl-
rEyaRhex )i bvhY HOPOPBREEAR P E RIRRAR- Ay 30655, r¢dnd

trans (4-{2-[4- fluoro-phenyl)- (4- quoro benzoyl) methanone and 1-

tBFﬁ%Y#&fH‘Wﬁ é}gﬁy‘? OPAHTIBR ? clihj@ixture was stirred over night
atydl&bqopmmcﬂubmnyhﬁeadﬂnﬂhﬁ;ﬁb&raﬂm {AdddamiiiQpHi8a:nl the water phase

éacgar&tﬁy Qﬁﬂ%%&l%fcﬁ[%lﬁ? O@H G lé:C\xH{Hetfl TomX%t%an/Methanol

30A57 acid trans oro eny benzoy anone
(affta SHbélﬁ&iﬁhcyﬂ}zﬁfﬁwo@ﬁm W%ﬁ%l@nw 9.1%}.
cyclobutanecarboxylic acid Acetic aC|d trans (4- 432.5 Trans
{1-[2-(4-amino- 433.4 12-[4-(4-fluoro- cyclohexyl)-ethyl] 30A58
benzoyl) piperidin-I- piperidin-4-yl}-(4- yl]-ethyl}- fluoro-phenyl)-

bamoyl)- methanone and methyl ester acetoxyacetic acid

416.5 Trans {1-[2-(4-amino- 417.4 1-Hydroxy- cyclohexyl)-ethyl]-
Lycioprapapatabaylipipeyidiing-y A 3QAR%6 @cid (Arpnsidifdtd-ben zovl)-

Dqggrr%ﬁhfnﬁl)ethv]} cyclohexvD)-amide

Step 1: 5-Bromo-pyridine-2-carboxvlic acid (4-{2-[4-(4-fluoro-benzovl)-piperidin-1-vi]-

ethvil-cyclohexvi)-amide

The title compound, MS: m/e = 515.9/517.9 (M+H"), was prepared according to the
procedure described for the synthesis of example 1 from the respective trans- {1-[2-(4-
amino-cyclohexyl}-ethyl]-piperidin-4-yl }-(4-fluoro-phenyl)-methanone ( example 1,

intermediate F) and 5-bromo-2-carboxy pyridine.

Step 2: 5-(4-Methyvl-piperazin- 1-yD-pyridine-2-carboxvlic acid (4-{2-[4-{4-fluoro-

benzoyl-piperidin- I-vl]-ethvl -evelohexyl)-amide

5-Bromo-pyridine-2-carboxylic acid (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yi]-ethvl}-
cyclohexyl)-amide (80 mg, 0.15 mmol) and 1-methylpiperazine (31 ul, 0,28 mmol) were
dissolved in 2 ml dioxane. 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (9 mg, 0.016
mmol), cesium carbonate (76 mg, 0.23 mmol), water (1 pl, 0.078 mmol) and
tridibenzylideneacetone)dipalladinm chloroform complex (8 mg, 0.008 mmol) were
added and the reaction mixture was stirred for 16 hrs at 110°C. The reaction mixture was
then evaporated and purified by flash chromatography on silica gel
(dichloromethane/methanol 100:0 -> 90:10 gradient}. The desired product was obtained as
a light red solid (33 mg, 40%), MS: m/e = 536.0 (M+H").

Example 30A66
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(4-fluoro-benzoyl)- methanone and 1- piperidin-I-yl]-ethyl}- hydroxy-
cyclohexyl)-amide cyclopropanecarboxylic acid 30A60

woGyetaputanecarboxyli 414.6 Trans [I-[2-(4-amino- 415.5 ¢ aGgi@BSe07/051160

(4-{2-[4- cyclohexyl)-ethyl] WO 2007/093540 PCT/EP2007/051160 -67
(4-fluoro- benzoyl) piperidin-4-yl}-(4- pipefidin- 1-yl]-ethyl}- fluoro-phenyl)-
& ﬁbﬁé}ﬂ'S 14

plperldln -4-yl}-(4 30A61 acid trans (4-{2-[4-(4-
fluoro-phenyl)- fluoro-benzoyl)- methanone and 4- piperidin-I-yl]-ethyl }-
PypdidxygonymiohdxiiSamide Gp3GHdanecarhoxyipaeitind865 dararsvith the
gaf%l@m&potdé%l?{ ko gORgB"%{ W&%@?%Qn%@%}ndme 2- calboxyhc acid (4-{2-

cIo ropanecarboxy plperldln -4-yI}-(4 30A62 c acid trans
ffy cﬁ‘b%?f)m@ﬂf RS Z&))Bfil 23 %%@gﬁﬂ)zagnde and morphohne
piperidin-l-yl]-ethyl}- Difluoro- cyclohexyl)-amide cyclopropanecarboxylic
acid 522.4 Trans {I-[2-(4-amino- 521.6 N-trans (4-{2-[4-(4
Fluoro-benzoyl)- cyclohexyl)-ethyl]- 30A63 piperidin-I-yl]-ethyl}-
wipengtindagl}-(4- cyclohexyl)-2- fluoro-phenyl) one and 2-

5-Phenvl-pyridine-2-carboxvlic acid (4-{2-[4-(4-fluoro-benzovl-piperidin-1-vll-ethvl -

cvclohexvyl-amide

5-Bromo-pyridine-2-carboxylic acid (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethvi}-
cyclohexyl)-amide (example 30A6G, step 1) (80 mg, 0.155 mmol) and phenylboronic acid
(27 mg, 0.22 mmol) were dissolved under argon in 0.4 ml 2M sodium carbonate and 1.6 ml
1,2-dimethoxyethane. Triphenylphosphine (16 mg, 0.062 mmol) and Pd(IDacetate (7 mg,
0.03 mmol) were added and the mixture stirred at 85°C for 16 hrs. The reaction mixture
was extracted with water and two times dichloromethane. The organic extracts were
washed with\water and brine, dried with sodium sulfate, filtered and evaporated. The crude
product was purified by flash chromatography on silica gel (dichloromethane/methanol
100:0 -> 90:10 gradient). The desired compound was obtained as a brown solid (36 mg,
45%), MS: m/e = 514.1 (M+H™),

Example 31

Ouinoline-d4-carboxvlic acid (4-{2-[4-(4-fluoro-benzov)-piperidin-1-vi]-ethvl -

cvclohexvh-amide

Intermediate B

Trans-(4-Amino-cvelohexvll-acetic acid ethv] ester

Step 1.

(4-Nitro-phenyl)-acetic acid (0.005 g, 276mmol) was added to a stirred solution of 22.08g
of 50% sodium hydroxide solution in 450mL deionizated water. The clear yellow solution

was transferred into a high-pressure autoclave that it charged with 30g (511 mmol) of
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a light red solid (33 mg, 40%), MS: m/e = 536.0 (M+H+). Example 30A66

WO 2007/093540 PCT/EP2007/051160 -69
woSddnophmalin-4-yl-pyridine-2-carboxylic acid PCT/EP2007/051160

(4-{2-[4-(4-fluoro-benzoyl)-piiperidin-1- yl], ethyl]-cyclohexyl}-amide The

titte compound, MS: m/e = 523.2 (M+H'), was prepared in accordance with
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Intermediate H

20 Trans-{4-[{Ouinoline-4-carbonvyl)-amino]-cyclohexvl }-thioacetic acid S- ethvi ester




pressurized to 115 bar with hydrogen. The reaction mixture was stirred

and heated to 125C for 48h. At that time the autoclave was cooled,
woveitassag charged under nitrogen with another 30g (511 mygpeikebdios1iso

sponge nickel catalyst. The autoclave w Eflushed again 5 with nitrogen

and then pressurized to 115 bar and the Vessel is heated to 130C while

’SI'@W‘&E (l‘?aH!,agA”P&@ﬁ prsssregidadhamia op yﬂyﬂré%&ee[?:ﬁ{'?ﬂﬂﬁnol) was

o R o D e R D AR SE R S i
nerlhla‘lte feypononataly Btakfide nefhov ol arselvétiea chadbondismixture is
ehtainested he deterpegialgildsdisestdiratly mihe smhﬁepd&éﬁl@f&ﬁ&hane asa

urlflcatlon M@ (%1/ %1138 ?51 A_I JmStﬁP‘bJﬁhlo?qluﬁfzﬁl 1781‘(2%]&?5] fr om 1.45 mL of

ns amln ace IC acl alne

e&waeféw@yhlé tﬁﬂze SOt dubé waglwa@o%fa@efa @a(awéeeng in
damdtt oggktnger (Yaeull o ovarnighbnt banpsidticavibestispans ethiidamlstirred

o%&%§”1@5?&*@"%ﬂ§h§8&%%tﬁ? gch%hQJe%@@Q M@éd%ﬂ%%%?%h

mixture. After 4 1 ref luxing, the mlxt e was cooled, filtered and the filtrate

dirhiosamathtisiedhs ?fr%?rﬁ’é%gltﬁ?%‘r"’%ﬁﬂﬁq ang) sqRsatTatHhE GilsdRmidpe was
10 drethanetameatedivhitieptiey’ AnGigodid d overtightoiyithe thefrigeratorpound as a

Hivetnes I@l%ﬁjﬁmmg)e)gg)@ gicgejd ethyl ester hydrochloride

(19.7 g, 3% on the two steps) as a whlte solid which was filtered and

I?{ée%g@g{arévacuum MS (m/e): 186.1 20 (M+H") Intermediate G Step 1

uinoline-4-carbonyl)-amino]-cyclohexyl]-acetic acid ethyl
ester hydrochlorlde salt WO 2007/093540 PCT/EP2007/05116O -7T1A

L

hydrochlorld (3 63 g 17 mmol) |s solved in dlchlloromethne (115mL)
ﬁaﬂsqwqqtmﬁn@ﬁwmmﬂb@h@y%mw@ﬂmm@ smﬁ»de@hé%&la@gahyz ester (1.87g,
I h
15 s%%%%&l?&!@ \oWes R dhe 8 O(";ét% HOR eh gl %H%y E@A@?n&t b of ﬁj)swve%

e mixture Is stirre m temperature overn

Bt atdrRtheruvRI AP fithaiRtivdion thastitiatd & SxtPadiber ﬁ}éé %r@%ﬁf&ol) of
palyetiisnwashesadbrdiat O@3vandddmefoIheval panic p hds@arebrigdirieth yl-

sﬂ%’ec?%?@&&%&%@ Jaakiaiy 88151 @H&%e“ﬁﬁr%ﬁ?éghﬁm&m%%{ BB (1
OEt 4:1 to AcOEt

with 9% d that w
DRSS LE T AL S AL QRS 1 R Co i i e were
20 agiid SoRbitR. TGN 8296 gisttpuvSionie) BaL R mqymmetwpsz‘ﬂtrated through
celite and the mother liquid was concentrated to obtain after chromatography using
heptane/AcOEt 1:1 to AcOEt 1.1 (37.1 mmol, 70.8 % vield ) of the final compound. MS

(m/e): 297.3 (M+H™)

Quinohne-4- carboxvlic acid frans-(4- [2-[4-(4-fluoro-benzovl)-piperidin- 1-vil-ethvi}-

25 cyelohexvli-amide

4-(4-fluorobenzoyl) piperidine (trifluoro-acetic acid salt) (0.020g, 0.062 mmol) was solved
in 1.2-dichloromethane (0.300 mL) and Quinoline-4-carboxylic acid trans-[4-(2-oxo-
ethyl)-cyclohexyl]-amide (0.020 g, 0.067mmol) was added . Methanol (0,200 mL) was
added to the mixture and it was stirred overnight. Sodium triacetoxyborohydride ( 0.024,

30 0.11 mmol) was added to the clear solution that was stirred 10 hours at room temperature .
The mixture was concentrated to dryness and the residue was taken up on methanol and
purified with preparative HPLC on reversed phase eluting with acetonitrile/water. The
combined producted fractions were evaporated under reduced pressure to yieid 0.03 gofa
white solid { 0.06 mmol, 99%). MS (m/e): 488.3 (M+H™)



Trans-l4-1(Ouinoline-4-carbonyl)-aminol-cyclohexyll-acetic acid 4-[(Quin
oline-4-carbonyl)-amino]-cyclohexyl}-acetic acid ethyl ester hydrochloride
woSal7093564, 8 mmol) was reacted with lithium hydroxide monegydkabas7/o51160
(3.33g, 79 mmol) in a mixture of Water_(%',%[nL) and THE (130mL) and the

mixture was heated at reflux for 5 15 hours. A 2/3 of the mixture was

fﬁ%@ﬁﬂfﬁ%@ﬂ tAE M@gg%%%%ﬁgg?% %; kﬁﬁh@g@'ﬁgeﬁgﬁ h@@m}%kr_derivatives
evaporated to dryness an mL o er is added and the suspensi
G R 10 O SRS A (CSREFOR, SRORA o (OB A PaB e (2 0%
effieichewvishenstl-amid: ayithie sy riptpenEdmeienyoT fagisroaryl piperidin-4-yl-
idcHfuinolinarineachpavaltarninelheyelah ey tRiOacRiiswAcich 3h €4ybebiemethods
V\égigg g/(gl?fSS40t§1%T/EP2007/051160 -722.19 g of

ran R u|n%aﬁne-4-carbonyI)-amino]-cyclohexyl}-acetic acid (7 mmol)
was added in 1300 mL of dichloromethane. Then 1.8 mL of oxalyl :
chloride is added (21 mmol). The suspension was heated to reflux for 3
hogrs-and-then-the-clotdy-mixture-is—eoncentratedundervacdudtin. The
Besidysdmtakemnzin SOMMWL of dichitrometkdne asM% sipehsion and
N&.28 g, 21 mmol) sodium ethylthiolate freshly preparagfirom 1.45 mL of
ethanothiol and 12.07 mLofButyl lithium (1.6 Min toluene) at 0C and by

iring .in_dimethoxyet 2 far:1 h.at roomi|t rature. The

%ac %ﬁnﬁ%&tedrﬁé_was st r?'gz'((ov r@r%ﬁ%ﬁr.lﬁl\l,lﬁlé-?COB wagga%gﬁed and the
orgaHCPREds extracted thr&& BRBYUSAE dichloromethane | The

orgdiiie phrades véfe dried and |comcehirdiedsand the residue was 10
chroffrategbephigth with heptan /@@@l}f_tc}éjo}g Et to yield theftitle
compipenidiasiayigolid (1.97 g, Sé?%gé/ger! ). M Qn e): 357.3 (M+H+).
'”teréﬁﬁ}i'}-aszcio(ﬁ jnpline-4-carb x%c acid trans-
[4-(2;0%9-ethvi)-cvclobgxvll -a id4rrawesoamoybinoline-4-carbonyl)
-amlno} -cyclohexyl}-thipacetic agigdprdgibyl ester (1..879, 155 mmol)
was solved in acetone | methyleéng.ghlorid /40 mL), 0.8g of molecular
sieves were added to the mixtur %%%%&%éﬁ%ion was stirred fg 0.5h.
Then 0.558g (1 mmol) of pallagitfif SHtctive chardoal 10% wag added

triethyl-sHane—Thereaction-wag stirred

ol)-0
For|ichhmtingom temperateé a%kd)addiﬁi@naﬁm.SSSQ (300Amol) of |palladium

fallbhwad hv.1.25 ml (8 H:r\mnl\ Fa)
TOUTT AAAYAY ] ”] - =T IIII—\U mr

on [aclive regal 10% and 1.2%:mbo8remal of triethyl-silane were 20

add%qié?s@ Al E}fﬂr g was con irglue(g_ r _og(l)gr hour, The mixtyre was
filtrated thro celite and the mothe lig id Was cqncentrated t obtain
aftePERPSIAtOaVAPRY using heptdndlasoiebatlto AcOEt 1.1 (37.1 mmol,
70.,P9Beyidid) bblhe findl compduagidgndm/e): 297.3 (M+H+)
ethyl}-cyclohexyl)- (4
amide
methoxyphenyl)(4-
piperidyl)
methanone
hydrochloride
33 | Quinoline-4- 485.6 | Quinoline-4- 486.4
carboxylic acid carboxylic acid
trans-{4-12-(4- trans-[4-(2-o0x0-
benzoyl-4-hydroxy- ethyl}-cyclohexyl]-
piperidin-1-yl)- amide and 4-
ethyl]-cyclohexyl}- hydroxy-4-
amide piperidyl phenyl
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Quinoline-4- carboxylic acid trans-

(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyll- 25 cyclohexyl)-amide
wohtdriaerabenzoyl) piperidine (trifluoro-acetic acid salt) (0.020gr3:Pad 7051160
mmol) was solved in 1.2- dlchloromethagg (0.300 mL) and
Qumollne -4- carboxyllc acid trans-[4- (2 0XO- ethyl) cyclohexyl] -amide
(0-020 7, 0-:06 7mmotywas-added:Methanot(6-:266mt)was—added to the
mixture and it was stirred overnigfit.&odium triacet oxyborohydride (
0.024, 30 0.11 mmol) was adde ﬁ@%ﬂ@‘@ﬂ’éﬁiﬁsolutlon that was stirred 10
gﬁaurs at room temperature . The mixture' was condentrated to dfyness

d reinelnfadwas taket U onQHERERSand puriffé§-dvith preparative
HPL@br¥dierssd phase elutingewieaadsteridrile/water. The combined
produated 4ri2tidns were evapgrated-iiddérsrduced pressure tolyield 0.03
g of Bernwbitessalid00.06 mmol, D&¥a)) MR1gRé)IA88.3 (M+H+) WO
200'¢0A3ad0 PHT/EP2007/051160; 17 3According fo the procedure
des,crt g‘:ort € synthesis of e mléa §01 further derivatives have been
syrtﬁ 3/ ed qfrom resspective gumo?lne 4-carboxylic acid
tran@49©-oxo- ethyl)-dyclohexyLAFiHE 4r¥the carresponding pheny! or
heteroaryl piperidin-4-yl- methanBh@ onsthardaEayailables, obfained by
methods known on the art or by fmethods-&<escriged on this patent). Ex.

Systematic name MW cStarting maiertalss MW found] No (M+H)+ |31
Oviinaline.4.. 497 6 N Aline A1 A49Q 2 ~AnviaAva i~ d-.ecarhoyadie aCId
\{U nonmrme =" =0uUT .U \(UIIIUIII T | rUOU.J CUI UUI\yIlU UL TU U UUI\]II\J
IranEni@iid-@- trans-[4§3Ax0-flunsdidenzoyl)- ettiE-¢yclohexyl]-
pipegm;bmhk agde and 4- eth yt}agy @)5},5 |} (4-fluorobenzoyl) jamide
plpe{llg{ge ﬁ{ﬂlf@ﬂrpggpe tic acid s Alne -4- 499.6 Quinpline-4-
50( g?rbmt%llc acld carboxylic %:l tra Sh -[4-(4- trans-[4-(2-ox0-
ichiqro é & )-cyclo
methoxy enzo thyll) -cyclohe
plperldm— —yi - aml e and (3,4-
ethyl}-cyclohexyl)- Dichloro-phenyl)-
amide piperidin-4-yl-
methanone
Example 36

N-trans-(4-{2-{4-(4-Fluoro-benzo vh-piperidin-1-vlj-ethvll-cyclohexyl)-acetamide

Trans-{1-[2-(4- Amino-cyclohexyl)-ethyl]-piperidin-4-yl}-(4-fluoro-phenyl)-methanone
(intermediate F, example 1) (0.03 g, 0.09 mmol) is suspended in dichloromethane
(0.300mL) and triethylamine is added ( 0.01 mL, 0.094mmeol) followed by acetylchloride
(0.010 mL, 0.094 mL) and the mixture was stirred for 2 hours at room temperature until
TLC indicated the end of the reaction. The solvent was removed and DMF (0.8 mL) was
added and the solution was purified with preparative HPLC on reversed phase eluting with
acetonitrile/water (0.05% EtsN). The combined producted fractions were evaporated under
reduced pressure to yield 0.008 g of a off-white solid ( 0.02 mmol, 22.2%). MS {m/e): 375.3
(M+H™

According to the procedure described for the synthesis of example 36 further derivatives

have been synthesized from the Trans- {1-[2-(4- Amino-cyclohexyl)-ethvl]-piperidin-4-y1}-



5

16

piperidin-I-yll- amide and ethyl }-cyclohexyl) amide (4 methoxyphenyl)(4-
piperidyl) methanone hydrochloride 33 Quinoline-4- 485.6 Quinoline-4-
wARb7desarboxylic acid carboxylic acid trans-{4-[2-(4- trans-[4p(Zr@X2607/051160
benzoyl-4-hydroxy- ethyl)-cyclohexyl]- plgerldln -1-yl)- amide and 4-
ethyl]-cyclohexyl}- hydroxy-4- amide piperidyl phenyl WO 2007/093540

(RGH R 280({BohLa0 1A RIORE: bydrochioride 3¢ @Hﬂ}ﬂi&eﬂe§%31ﬁprlse

e%un I|n %%%4 carboxylic acid carboxylic aC|d trans-{4-[2-(4-
%E enzoyl-4-fluoro- ethyl)-cyclohexyl]- piperidin-1-yl)- amide

and ethyl] cyclohexyl}- (4-Fluoro- amide piperidin-4-yl) phenyl-methanone
(trifluoro-acetic acid salt) 35 Quinoline-4- 538.52 Quinoline-4- 538.4
carboxylic acid carboxylic acid trans-(4-{2-[4-(3,4- trans-[4-(2-0x0-

c benzoyl)- I clohex eridin-1-vl]--amide and (3,4-
%th %:?3% 6 1ex);//l h%%loﬁ)xrpﬁlégnq%@a&fde pig é’\hgﬂ nf%-y (
Bame (M+H)+
N-trans-(4- | 374.5 | Trans-{1-[2-(4- 3752
{2-[4-(4- Amino-cyclohexyl)-
Fluoro- ethyl]-piperidin-4-
36 benzoyl)- yi}-(4-fluoro-
piperidin- i- phenvl)-methanone
yi]-ethyl}- and acetylchloride
cyclohexyl)-
acetamide
Morpholine- | 445.5 | Trans-{I-[{2-(4~ 446.3
4-carboxylic Amino-cyclohexyl)-
acid trans ethyl]-piperidin-4-
(4-{2-[4-(4- yl}-(4-fluoro-
17 fluoro- phenyl}-methanone
benzoyl)- and 4-
piperidin-1- morpholinylcarbonyl
vl}-ethyl}- chloride
cyclohexyl)-
amide
Example 38

Trans-1-(2.4-Dichloro-phenvl)-3-(4- {2-[4-(4-fluoro-benzovl)-piperidin-1-vi]-ethvi }-

cvelohexvl-urea

Trans-{1-[2-(4- Amino-cyclohexyl)-ethyl]-piperidin-4-vyl}-(4-fluoro-phenyl)-methanone
{(example I, intermediate £} (0.03 g, 0.09 mmol} was suspended in acetonitrile (0.300mL)
and 2,4-Dichlorophenyl isocyanate was added ( 0.019 g, 0.1 mmol) and the mixture was
stirred for 2 hours at room temperature until TLC indicated the end of the reaction. The
solvent was removed and the crude was purified with chromatography eluting with

dichloromethane/methanol (1/0 to 9/1). The combined product fractions were evaporated



methanone Example 36 N-tran s-(4- {2-[4-(4-Fluoro-ben zoyl)-piperidin-
[-vIl -ethyll-cvclohexyl)-acetamide Trans- {
wolxgsdbAmino-cyclohexyl)-ethyl] -piperidin-4-yl

}-(4-fluoro-phenyl)-methanone 5 (interr
mmol) is suspended in dichloromethane

PCE/EP2007/051160

iate F, example 1) (0.03 g, 0.09
.300mL) and triethylamine is

AL de0:0d pbsR:094mnel. dolanved hyAceivighRite (RO 8 MY, MS (m/e):

it

nd the mixture was stirred for 2 hours at room temperature
indicated the end of the reaction. The solvent was removed and

DMF (0.8 mL) was added and the solution was purified with preparative

HPLASATEDE 8 OPELSE BIRIAGHIBTA B R et ommien Al amdos &

fangyer

dEheatDRiinetllpradyotddsivadtions weregvapoealedhsiiddil-«ddioedo-cyclohexyl)-

5

/e):
ﬁ@?ﬁﬁ8§?€%ﬁﬁe‘%’<‘é‘mﬁ

5.3 (M+H+

&38

cording to the procedure described for the
fGrfer derivatives have been synthesized from

%%Syge}?d)ﬂ?iﬁy%ﬁ?%ﬁ&%%f&wh% Sald &2 ngcgog%sgg?)ﬁi%ﬁsocyan ate.

the Trans- {1-[2-(4-Amino-cyclohexyl)-ethyl]-piperidin-4-yl} WO
2007/093540 PCT/EP2007/051160 -75 (4-fluoro-phenyl)-methanone and

and 37.
+H)+
xyl) Fluoro-

acetamide

o-cyclohexyl)

—the corresponding-acyl chlorides.Fhey comprise—examples 36
IBx .| Sysiematia MV Starting/materidiaMyV fosagaNo name (M
NGtrans-(4- 374.5 Trans-{1-[2-(4- 375.2 {2-[4-(4- A ingeyglohe

ethyl] -piperidin-4- 36 benzoyl)- yl}-(4-fluoro- piperidin-I

phenyl)-methanone yl]-ethyl}- and acetylchloride cycféﬁé@ﬁ

Morpholine- 445.5 Trans-{I-[2{4- 446.3 4 lic ARy

aci letrans ethyl]-piperidin-{ 4%5{%2[1'6{ 1 Sylaf((’i?zl 3%;0_ ?%I%oro-

phenlyl)-methanone benzaoyl)- and BPidin-1- morpholinylcatbonyl

rans-1-(2,4- cyciohexyl)-
Dichloro-phenyl)-3- ethyl}-piperidin-

38 (4-{2-[4-(4-fluoro- 4-yl}-(4-fluoro-
benzoyl)-piperidin-1- phenyl}-
yl]-ethyl }-cyclohexyl)- methanone and
urea 2.4-

Dichlorophenyl
isocyanate
5204 | Trans-{1-[2-(4- | 5205
Amino-
Trans-1-(4-Chloro- cyclohexyl)-
phenvi}-3-(4-{2-[4-(4- ethyl]-piperidin-

39 | fluoro-benzoyl)- 4-y1}-(4-fluoro-
piperidin-1-yl}-ethyl}- phenyl}-
cyclohexyl)-urea methanone and

4-Chlorophenyl
isocyanate
486.03 | Trans-{1-[2-(4- | 486.5
Trans-1-(4-Ethoxy- Amino-
phenyl)-3-(4-{2-[4-(4- cyclohexyl)-

40 | fluoro-benzoyl)- ethyl]-piperidin-
piperidin-1-yl}-ethyl}- 4-y1}-(d-fluoro-
cyclohexyl}-urea phenyl)-

methanone and




yl]-ethyl}- chloride cyclohexyl) amide S Example 38 Trans-
I-(2,4-Dichloro-phenyl)-3-(4- {2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-
wocMvnbhesyl)-urea PCT/EP2007/051160
Trans-{1-[2-(4-Amino-cyclohexyl)-ethyl]- j;p_eridin-4-yl}-(4-fluoro-phenyl)-m
ethanone (example 1, intermediate F) (0.03 g, 0.09 mmol) was
suspenaed m acetonmrie (U.s0um HU IIU[Up[IEII)
iso¢cyanate was added ( 0J019 g, Q.1 A Eﬁl ﬁ%l I; mixture wgs stirred for
2 hpurs at room temperatyre until TL@?YﬁB?éﬁted the fend of the|reaction.
The solvent was removed and the crude was purified with
chrpmatography eluting w tﬁééﬂ(&hIo?%ﬁ”?étlﬁ%u%ﬁﬁethaﬁéﬁ(ﬁ/O to 9/1). The
combined pr, gtlons were dvaéiated WO 2007/093540
PCT P%(a)%&lo Eﬂ 6{under redudetiqaséssure to yield 0.001 g of a
white Sol mol, 21 %). MS(Avig)»ighBdan(M+H+) Accqgrding to the
Pro B HsdcHbed i e syntheajgé?éxg%l%@ 39 further derivatives
havecdebesynthasittdd-fram the re ee%t)i[\f)q
Trajnse€d-[2-(4-Amino-cyclphexyl)- éﬁq
ethyl]-piperidin-4-yl}-(4-flu Jro-phenﬁ}?méﬂ?ﬁﬁoﬁ%dand the corresponding
isogyanate. They compride examplRdag {§°£12184€ Systematid name MW
Starting materials MW No found (M+H)+ 520.4 Trans-{1-[2-(4- 520.5
Atnino Trans-I-(2,4- cyclohexyl)- Dichloro-phenyl)-3- ethyl] -piperidin- 38
4-{2-[4-(4-fluoro- 4-yl}-(4-fluoro benzoyl)-piperidin-1- ph.enyl)- yl]-ethyl
i‘é?@i@aé&yl)- methanone and urea 2,4 Dichlorophenyl isocyanate 520.4
Trans-{1-[2-(4- 520.5 Amino
Trans-1-(4-Chloro-phenvl}-3-(4-{2-[4-(4-fluoro-benzovl)-piperidin-1-vl]-ethyl -

cyclohexyl-1-methvl-urea

5 Trans-{1-[2-(4-Amino-cyclohexyl}-ethyl]-piperidin-4-yt }-{(4-fluoro-phenyl)-methanone
(example 1, intermediate F) (0.05 g, 0.1 mmol) is suspended in acetonitrile (1 mL) and (4-
chloro-phenyl) methyl carbamic acid 4-nitro-phenyl ester {prepared from 4-chioro-N-
methylaniline and 4-nitrophenyl chloroformate with triethylamine in dichloromethane
stirring at room temperature) was added (0.034g, 0.1mmol ) followed by N,N-diisopropyl

10 ethyl amine (0.04mL, 0.2 mmol) and the mixture was stirred for 24 hours at 75°C until
TLC indicated the end of the reaction. The solvent was removed and crude was purified
with chromato gfaphy eluting with dichloromethane/methanol (1/0 to 9/1}. The combined
product fractions were evaporated under reduced pressure to yield 0.02 g of a white solid
(0.04 mmol, 40%). MS (m/e): 501.2 (M+H").

15
Ex. | Systemnatic name MW Starting MW
No materials found
(M+H)+

Trans~1-(4-Chloro- aaz;i;[ %
phenyl)-3-(4-{2-[4-(4- | 500.1 1ohexyl 5012

42 | fluorob I cyclohexyl)-

uworo-benzoyl)
ethvl]-

piperidin-1-ylj-ethyl}-

cyclohexyl)-1-methyl- piperidin-4-

y1}-{4-fluoro-
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15

20

Trans-1-(4-Chloro- cyclohexyl)- phenyl)-3-(4-{2-[4-(4- ethyl] -piperidin- 39
fluoro-benzoyl)- 4-yl}-(4-fluoro piperidin-l-yl]-ethyl}- phenyl)-

wooyRhexuh-urea methanone and 4-Chlorophenyl isocyanated8&®do7/051160

Trans-{l-[2-(4- 486.5 Trans-I-(4-Ethoxy- Atnino phenyl)-3-(4- {2-[4-(4-
cyclohexyl) 40 fluoro-benzoyl)- ethyl] -piperidin- piperidin-I-yl]-ethyl}-

A=yi}=(4=fluoro=—cyctohexylpreaphenylmethanone-and-wWwo-2007/093540
PCT?\I5(32007/051160 77 4-Ethoxyph&&T Yocyanate 465.6
Trans-{1-[2-(4- 466.1 Trans-l-(4-{2-[4-BERAPREFIUOro-benzoyl)-
cydlohexyl)- 41. piperidin-I-yl]-ethyl}- etnd] -piperidin- cyclohexyl)-3-p-tolyl-
4-yl}-(4-fluoro- urea phenyl] methanonerdach-p-tolyl isocyanate| Example
42 phenyl)
Trans-1-(4-Chloro-phenyl)-3-(4-{2-[4- A}fg‘élt&g)};p-benzo,/I)-piperidin-l-yl]-ethy
[}- ¢yclohexyl)-1-methyl-urea 5 Trans: carbamic aci
{1-[2-(4-Amino-cyclohexyl)-ethyl]-pipeari |n-éf?yf}5a@f§flL oro-phenyl)-methano
ne | (example 1, intermediate h) (0.05|d"B!¥%mol) is|suspended in
acetonitrile (1 mL) and (4- g¢hloro-phenyhemdwsietarbamic acid

Z-nitro-phenyl ester (prepared from 4-chioro-N- methytanitine and
4-nitrophenyl chloroformate with triethylamine in dichloromethane stirring
at room temperature) was added (0.034g, 0.1mmol) followed by
: pyl 10 ethyl amine (0.04mL, 0.2 mmol) and the mixture was
SRR 24 0RS AL ARG i (4-(2-[4-(4-fluoro-benzovl)-piperidin-I-yll-cthyl -

cvelohexvll-amide

Trans {1-[2-(4-amino-cyclohexyl)-ethyl]-piperidin-4-yl }-(4-fluoro-phenyl)-methanone
(example I, intermediate F) (80 mg, 0.24 mmol) was dissolved in 1.5 ml dichloromethane
and N-ethyldiisopropylamine { 0.33 ml, 1.93 mmol) was added. Triphosgene (79 mg, 0.27
mmol) was added carefully and the solution stirred for 30 minutes at room temperature.
Indoline (32 mg, 0.27 mmol) was added and stirred for 30 minutes at room temperature,
The reaction mixture was extracted with sat. NaHCOs-solution and dichloromethane. The
organic extracts were washed with brine, dried with sodium sulfate, filtered and
evaporated. The crude product was purified by flash chromatography on silica gel
(dichloromethane/methanol 100:0 -> 90:10 gradient). The desired compound was obtained
as a white solid (31 mg, 44%), MS: m/e = 478.2 (M+H™).

According to the procedure described for the synthesis of example 42A1 further derivatives
have been synthesized from the respective Trans-{1-[2-(4- Amino-cyclohexyl}-ethyl]-
piperidin-4-yl}-(4-fluoro-phenyl)-methanone (example 1, intermediate F) and the

corresponding amine, They comprise examples 42A2 to 42A7.

Ex. | Systematic name | MW | Starting materials MW
No found
(M+H)+




TLC indicated the end of the reaction. The solvent was removed and
crude was purified with chromatography eluting with
wodiahonegaethane/methanol (1/0 to 9/1). The combined produgtfrastanaisiiso
were evaporated under reduced pressurg,to yield 0.02 g of a white solid
(0.04 mmol, 40%). MS (m/e) 501.2 (M+H"). 15 Ex. Systematlc name MW

Startmg MW-No materiats found-(M=+H)+ Trans=t=(4-Chitoro=Trans-{1-[2-
(4-Amfno- phenyl)-3-(4-{#-4- (41 1806-1] dyklchéminos501, 2442
fluorp-hefzoydretiygll- piperid|reveidhetiytaipaiidin }- -4-
cyclahexydkanethyl yi}-(4-fluose, Wigh2Q0¢/088540 PCIT/EP2007/051160
-78 urg;&gfgepyl) methanone| apd 4k Qllg,ljg phenyl) methyl carbamic _
ac!d 4- ngro Fhen}ﬁl egter Examgtk]anzf?\l -Dihydro- mdole-l-cart_)oxyllc
acid (& tmns (4_ 2_uqro enzoyl) 1|1 ﬂ(lalr(;mmetgl 1eth 1 yelohexyl)-amide 5
AFpans yhindoline
{1-[2: (4-2Fme-cyclohexyl)-ethyl]-piperidin-4-yl}-(4-fluorp-phenyl)-methano
ne (ekampld)l, intermediate F) (80 mg, 0.24 mmol) was dissolved in 1.5
ml dichlpeeiniethagie- and N-ethyldiisopropylamine ( 0.33 ml, 1.93 mmol)
was agg%Triphosge ne (79 mg, 0.27 mmol) was added carefully and the
solut O&CSIHHS&;B‘.” 30 rminutes at room temperature.

amide

1,3-Dihydro- 477.6 | Trans {1-[2-(4-amino- 478.2

isoindole-2- cyclohexyl)-ethyl}-

carboxylic acid piperidin-4-yl}-(4-

trans (4-{2-[4- fluoro-phenyl)-
42A3 (4-fluoro- methanone and

benzoyl)- isoinoline

piperidin-1-vl}-

ethyl}-

cyclohexyl)-

amide

3,4-Dihydro- 491.7 | Trans {1-[2-(4-amino- 492.1

1H- cyclohexyl)-ethyl]-

isoquinoline-2- piperidin-4-yl}-(4-

carboxylic acid fiuoro-phenyl)-
42A4 | trans (4-{2-14- methanone and 1,2,3.4-

(4-fhaoro- tetrah ydroisoquinoline

benzoyl)-

piperidin-1-yi]-

ethyl}-

cyclohexyl)-

amide
ADAS 3-Phenoxy- 521.7 | Trans {1-[2-(4-amino- 522.2

pyrrolidine-1- cyclohexyl)-ethyl}-

carboxylic acid piperidin-4-yl }-(4-

trans (4-{2-[4- fluoro-phenyl)-
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Indoline (32 mg, 0.27 mmol) was added and stirred for 30 minutes at room

temperature. 10 The reaction mixture was extracted with sat.
woNaHe€3solution and dichloromethane. The organic extracie Wi no7/05116¢
washed with brine, dried with sodium sugdate filtered and evaporated. The
crude product was purrfred by flash chromatography on silica gel

ELIIdIIEIIIICLIIdIIUI J. U U = !JU J.U I IIC UUbIIC

com z rﬂil Was obtained as a Whi &§8ﬁ'§' @? fi%ﬁ 4%) MS: m/e = 478.2
(M+HP$P 2050 cording to the rﬂ}(’&%‘é‘c}’i}’ré’ﬂé%ﬁﬂ’éd for the synthesis of
exampliearia-fusther derivatives have been synthesized from th
respéeth/;ﬂ}Trans -{ 1-[2-(4-Amino-cyclohexyl)-ethyl]- pigeridin-4-yl}-
(4- fluqr}m@ﬁ@@;b) methanone (example 1, intermediate F) and the,

corr Qgrng amine. They comprise examples 42A2 tp 42A7. 20 Ex.
Systematic name MW {Starting materials MW No found (M+H)+ WO

200 /9%354&ECT/EP"QQZ/@'>3I}Q% F ?ﬁ({%&ﬁﬂ rans-fby{2-(4-Amino-

546. Trrfluor methyl+ cycloh thydro- piperidin-4-yl}-(4-
indole- -?fn g%fer??/ll)- carbg Qﬁéc acrdsyr;n one and 6 42A2 trans

(@4-{2 (e rl?f?l% AthindolifiPdtitisro etiZoyl)- piperidin-l-yl]- ethyl}
deydonéxidylfittide 1,3-DihydfbroagpBendhns {I-[2-(4-amino- 478,2
isoindBis-byulkstybxy|)-ethyl]-roatiboxyiic acid biperidin-4-yl}-(4 trans
(4-{2-fip8iate-phenyl)- 42A3 Bifluordnsrethsingneand benzoyl
isoinping1- 4-carboxylic acid
cyclohexyl)-
amide

Trans- 3-(4-{2- 4035 | Trans {1-[2-(4-amino- 404 4

[4-(4-Fiuoro- cyclohexyl)-ethyl]-

42A7 | benzoyl)- piperidin-4-yl}-(4-
piperidin-1-vyl]- fluoro-phenyl)-
ethyl }- methanone and dimethyl
cyclohexyl)-1,1- amine

dimethyl-urea

Example 43

N-{(Trans-2-[4-(4-Fluoro-benzovl)-piperidin- 1-vimethyl]-cvclopropvimethvl }-3-(5-

methyl-[1.2.41oxadiazol-3-v]}-benzamide

Intermediate K

Trans-2-[tert-Butoxvycarbonvlamino-(toluene-4-sulfonvl)-methvl]l-cywclopropanecarboxvlic

acid ethvl ester

2-Formyl-cyclopropanecarboxylic acid ethyl ester (88-90% trans isomer) (2.9g, 20.4 mmol)
is solved in methanol and 2.4 g (20.49 mmol ) of tert-butylcarbamate was added followed
by sodium p-toluensulfinate in water (40mL}. After stirring at room temperature 5 mL

(132.5 mmol) of formic acid was added and the mixture is stirred for 70 minutes until the
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piperidin-1-yl] ethyl}- cyclohexyl)- amide 3,4-Dihydro- 491.7 Trans

{1-[2-(4-amino- 492.1 1H- cyclohexyl)-ethyl]- isoquinoline-2-
woRiperidigd-yl}-(4- carboxylic acid fluoro-phenyl) 42A4 trans (¢dz1Hb2007/051160

methanone and 1,2,3,4- (4-fluoro- tetratwfroisoquinoline benzoyl)

piperidin- I-yl]- ethyl} cyclohexyl)- amide "42A5 3-Phenoxy- 521.7 Trans

;ﬁﬂe&% semineated 2r3 PwRliginglesxelanaxybseiilncarhexylic deilane and dried

E%aa@éé‘ﬁ% i ko, AL a i GOEP3- Bt gapiyhe wans

1%@%@@%6%@@ %%fi@(ﬁ) 138% 8thHyi3-FEyiclohexyl)- amide 1,1-Dioxo-
493.6 Trans {1-[2-(4-amino- 494.4 thiomorpholine- cyclohexyl)-ethyl]-
I4teanioitid acid piperidin-4-yl}-(4 42A6 (4-{2-[4-(4- fluoro-phenyl)-
fluoro-benzoyl)- methanone and (1,1- piperidin-I-yl]- Dioxo-thiomorpholine-

'ﬁﬁﬁé%—@féﬁ@@ﬁﬂ%ﬁ@gn%@ﬁh@%ﬁ&hvﬁ~cvclopropanecarboxv1ic acid ethvl ester

Sodium Borohydride (2.3 g, 58.55 mol) was suspended in tetrahvdrofuran (150mL) and
4mL of water was added. (13.3 g, 33.46 mmol) of trans-2-[tert-Butoxycarbonylamino-
(toluene-4-sulfonyl)-methyl}-cyclopropanecarboxylic acid ethyl ester was added
portionwise {0.8 g portions) and the temperature was kept to 18-30°C. After 1.5 h water
(4mL) and 0.4g (10.15mmol) of sodium borohydride were added again. The resulting
mixture was quenched with ammonium chloride 2M (300mL) and 100 mL of 1M K,COs
and stirring was continued for 0.5h. The organic layer was separated and the aqueous phase
was extracted with ethyl acetate (300ml.) and the combined organic layers were dried over
MgSO, and concentrated to dryness under vacuum and purified with column
chromatography on silica with heptane/ AcOEt (9/1) to obtain 7.5 g (92.1% yield ) of the
title compound.as a white solid. MS (m/e): 244.1 (M+H™)

Intermediate M

Trans-(2-Formvl-cyclopropvimethvli-carbamic acid tert-butvl ester

To a solution of Trans-2-(tert-Butoxycarbonylamino-methyl)-cyclopropanecarboxylic
acid ethyl ester (0.320 g, 1.3 mmol), in toluene (5 ml}) at -78°C a 1.2M solution of DIBAL-
H (1.86mL, 2.2 mmol) in toluene was added. The mixture was stirred at -78°C until TLC
after 0.5h indicated completion of the reaction. A saturated solution of sodium tartrate was
added and the water was extracted three times with dichloromethane. The combined
organic layers were washed with water and brine, dried over magnesium sulfate, filtered
and evaporated. The crude product was used without purification on the next step. MS
(m/e): 200.3 (M+H™)

Intermediate N

{Trans-2-[4-(4-Fluoro-benzovl -piperidin- 1-vimethvil-cvclopropvimeth vl -carbamic acid
tert-butvl ester

A mixture of 4-(4-fluorobenzoyl) piperidine (0.300 g, 1.2 mmol), Trans-(2-Formyl-
cyclopropylmethyl)-carbamic acid tert-butyl ester (0.294 g, 1.2 mmol),in 1,2



16

20

25

30

amide Trans- 3-(4-{2- 403.5 Trans {1-[2-(4-amino- 404.4 [4-(4-Fluoro-
cyclohexyl)-ethyl] 42A7 benzoyl)- piperidin-4-yl}-(4- piperidin-I-yl]-

wofkoragranyl)- ethyl}- methanone and dimethyl cyclohexyl)-pdrae¥e 051160

dimethyl-urea Example 43 N- 8-
{(Trans-2-[4-(4-Fuuoro-benzovl)-piperidin-1-virnethyll-cyclopropylmethvl
dieBrérocimRinvhil) 2vdd ¥ adiazpl 3 ¥DrbeRZamIfs IR IRIIBIE I

Trans-2-[tert-Buto rbonylamino-(toluene-4-sulfonyl)-methyl]-cycloprop .

R G & o D o RS e RO s sirrea

fesdet igeropntiktand Idoméiyyzdeomplationmel theadscserethin misthenoks filtrated

At Znded 34 Soramabsobiarphuidearbapaiemashasidec lHemesh Bica gel using
KM, Rt i ir er (40mL)..After stirring at room .

R A D B R e s 0 288

(& Ltirarrlot F mislttey tmtitaeolbNMEEm 693320 B & EP2007/051160 -

81 product precipitated. The solid was filtrated and washed with water

and heptane and dried under high vacuum to obtain 3.69. (44.5% yield) of

the title compound (only the trans isomer) as a white solid. MS (m/e):

384 -56M2Hn) ilnteredediatelbpbopvimeth vl) -piperidin-4-vil-(4-fluoro-phenvi)-

adansasterRuigxycarbnyl.amino-methyl)-cyclopropanecarboxylic acid

ethyl ester Sodium Boronydride (2.3 g, 58.55 mol) was suspended in

hydrofuran (150 and 4m water was added. (13. 33.4
o oo e D e et Y-
CHERBRRMIIT R RTHY RG] doplopahetarbo sy e daiclahlpresethare (5 mL)
anddediupestioniyisad & ¢ip@Hi@Is) @d they e MBehatule sasikeptiteure is stirred at

- and 0,49 {10,15mmeb »f sedium . .

r%%?gg%@d%g &vi?r%%gl\{d?ég{a%%m. S)ejgr%%&gn%ﬁ%?x?ggg&%sﬁﬁgn%ﬁe Wity
ArisHitithchinee o BoYrcrmsRrre6nA cErhimaest dbcanly Sty cvaporated
twasiddhiivte dUiG6 enSimlT M tirgafiodhite solastseparated dnd ibe gouditsion on
thBase w3 ax¥anirRg. with £ty aestate (300mL) and the combined
organic layers were dried over MgS0O4 and concentrated to dryness
under vacuum and purified with column 15 chromatography on silica with

heptane/AcOEt (9/1) to obtain 7.5 g (92.1% yield) of the
N-{{Trans-2-14-(4-Fluoro-benzovl-piperidin- 1-vimeth vl -cvclopropvimeth vl }-3-( 5-

methvl-[ 1,2.4]oxadiazol-3-vl)-benzamide

3-(5-methyl-1,2.4-oxadiazol-3-y1) benzoic acid (0.015g, 0.074 mmol), 2-(1H-benzotriazol-
1-ybh-1,1,3,3-tetramethyl uronium tetrafluoroborate (0.024 g, 0.074 mmol) and (0.04 mL,
0.224 mmol} of N- ethyldiisopropylamine were stirred in (.3 mL of DMF for 0.5h at room
temperature and [I-(Trans-2- Aminomethyl-cyclopropylmethyli-piperidin-4-yl}-(4-
fluoro-phenyl)-methanone; trifluoro-acetic acid salt (0.030g, 0.074 mmol) was added. The
mixture was stirred for 12 hours at room temperature, The mixture was concentrated to
dryness and the residue was purified with chromatography using dichloromethane and
methanol (9:1) . The combined producted fractions were evaporated under reduced
pressure to vield 0.02 g of a light brown solid (0.04 mmol, 56.6%). MS (m/e): 477.0
(M+H").

According to the procedure described for the synthesis of example 43 further amide
derivates were synthesized from [1-(Trans-2-Aminomethyl-cyclopropylmethyl)-piperidin-
4-yl}-(4-fluoro-phenyl)-methanone ( trifluoroacetic acid salt} and the respective

commercially available acid. The purification was performed with preparative HPLC on



title compound.as a white solid. MS (m/e): 244.1 (M+H+) Intermediate M
Trans-(2-Formyl-cyclopropylmethyl)-carbamic acid tert-butyl ester To a

woSmuienab

Trans-2-(tert-Butoxycarbonylamino-met

PCT/EP2007/051160

l)-cyclopropanecarboxylic 20

acid ethyl ester-(0.320 g, 1.3 mmol), in toluene (5 mL) at -78C a 1.2M
QAN RAL B i b @B ANk u A RIPY dRatOle RS MRS ﬁ‘ggﬁgcewlﬁtrﬂe /water
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rred at -78C
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al

letion of
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Whath opmpesaacraatirékttrexasnpithidichloromethane, The combined
organic layers were washed with water and brine, dried over magnesium
sulfate, filtered 25 and evaporated. The crude product was used without
purification on the next step. MS (m/e): 200.3 (M+H+) Intermediate N
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C aC| tert-butyl ester
00 g, 1.2 mmolli), Trans-
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was
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291.2 (M+H+).
opro]2vimethvl}

45

4-Chloro-N-{Trans-2-
[4-(4-fluoro-benzovl)-
piperidin-1-ylmethyl]-
cyclopropylmethyl }-
benzamide

428.9 [1-(Trans-2-
Aminomethyl-
cyclopropylmethyl)-
piperidin-4-yl}-(4-
fluoro-phenyl)-
methanone;
triflnoro-acetic acid

429.5

salt and 4-
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20 3-(5-methyl-1,2,4-oxadiazol-3-yl) benzoic acid (0.015g, 0.074 mrnol),
2-(1H-benzotriazol- 1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate

wo(Bh02d08549.074 mmol) and (0.04 mL, 0.224 mrnol) of N- PCT/EP2007/051160

ethyldiisopropylamine were stirred in 0._38g1!_ of DMF for 0.5h at room
temperature

andfi=(Trans-2=-Armmomethyt-cyctoprppytmethyt=-piperidm=-yt=(4-
fIuoro-phenyl)-methanone;?rifluoro-acggcér@lhgggﬁlﬁf 0g, 0.074 mmol)

was added. The 25 mixture was stirred for 12 hours at room temperature.

The mixture was concentrated to dryness and the residue was purified

with chromatography using dichloromethane and methanol (9:1) . The
Exampiadd@ producted fractions were evaporated under reduced pressure

to yield 0.02 g of a light brown solid (0.04 mmol, 56.6%). MS (mle): 477.0
iVeEeh 30 AeROrAiNgro fhe nrpeedirg desaribed (ah e SYRLORRSIRfH)-

example 43 further amide derivates were syntiesized from

] iRemethyl-cyclopropylmethyl)-piperidin-

4-yl]-(4-fluoro-phenyl)-methanone ( trifluoroacetic acid salt) and the

Tres péletirangndenaiasyn shesifedsi érapid 1 THe s ridatisrowat peeistaredp ylmethyl) -
p&ﬁﬂﬂi@fﬁpﬁw}ﬂv&ﬂll;-&-@ﬂﬂbWQ-%@7&98@&4&%}'&&3@?@{@5&%@9&%

m r uting wijth ient ed frol .

Cé‘?éﬁéﬁﬁ.ﬁn@“féﬁia%ﬁz‘&d"g%%%%ﬁ%%ﬁé%ﬁé%gf#%g%% et Soemampe
%%@é%@?eéﬁ%@t W-dthides which comprise examples 43 to example

45. Ex. Systematic name MW Starting materials MW No found (M+H)+
476.5 [1-(Trans-2- 477.0 Aminomethyl- N-{Trans-2-[4-(4-

cyclopropylmethyl) - Fluoro-benzoyl)- piperidin-4-yl]-(4-

mipegginshaylmeiidl- fluororgiany!) 48sexsinpropylmathylsy methanone;
NB-methyl- trifluoro-acetic agid [1,2,4Joxadiazol-3-yl)- sdl gng 3-
benzamide (5-methyl- 1.,2 4 oxadiazgl-3-yl) benzoic aci AH]% 2
[1-(Trans-2- 471.3 Aminomethyl- (M~+H)+
443,95 [1-(Trans-2- 444.0
Aminomethyl-
1-(4-Chloro-phenyl)-3- Ci’)do,p‘")f_’f“zth
{Trans-2-{4-(4-fluoro- Y —P ipenain=a-
. | vi]-(4-fluoro-
benzoyl)-piperidin-1-
46 phenyl)-
vimethyl}-
cyclopropylmethyl }- methanone,
uzea ' trifluoroacetic
acid salt and and
4-chlorophenvl
isocyanate
Example 47

2-(4-Chloro-phenvD)-N-{trans-2-[4-{4-fluoro-benzovD-piperidin-1-vimethvil-

cvclobutylmethyl Hsobutyramide

Intermediate P

Trans-2-Hvdroxymethvl-cvclobutanecarboxylc acid methvl ester
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2-(4-Chloro-phenyl)- cyclopropylmethyl)- N-{ Trans-2-[4-(4-
piperidin-4-yl]-(4- fluoro-benzoyl)- fluoro-phenyl) 44 methanone; piperidin-

woladimethylls cyclopropylmethyl}- trifluoro-acetic acid isobutyrgrigesaliantiso

4- chloro-alpha, alpha- dimethylphenyl_% etic acid 428.9 []-(Trans-2-

429.5 4-Chloro-N-{Trans-2- Aminomethyl- [4-(4-fluoro-benzoyl)-
ﬁ%ﬁ:@@'ﬁﬂ’d éﬁﬁl ‘%EE—M:D%@JQQF}%' Q(‘:li'lcym]ﬁg?ﬂul‘e%iﬂe(rﬂiﬁ'ﬁ'l’lb@'n'_lfllno]), was solved in

clopr e - fluoro-phenyl)- benzamide ne; iriflu oro- . .

B S Sl A By RGP rBad0 08 1Ry in 5 portions
cathl grlobene it ksl Examisie 16 atu(a aChbroAd thie il 3t fiidaligahe mixture was
sl ioprorbenz o) Ripeudinanyienesiny R syialo sopm ey oikas: ackhem (76
iﬁl_?ﬁ%%‘g%f%?n uﬁgﬁg@@% I% 1}% plr)% rﬁg%ﬁ% lsvz}s extracted 3 times with 1530 mL of

'?ﬁ&ﬁi&ﬁkﬁ%ﬁ&ﬁm%%@ﬁwﬁﬁw&%ﬁé{@ﬁ%%&h&%@%@%ﬁﬁ%ﬁﬁmy using
achicrapbenyldsheyanatans actDRNIIE Aedprdingitarind. proctdisratle compound (

1%%%85&?&9%@%%%@1@}%a%&1&4‘51@@]18&&‘%-%%3}?')15%2%5@?@%“0 name

MW Starting nmiaterials MW No found (M+H)+ 443.95 [1-(Trans-2- 444.0
Aminomethyl- 1-(4-Chloro-phenyl)-3- cyclopropylmeth

Inierme R

%ans%%— st&={4-fluoro- yl)-piperidin-4-

Trans-2-Formyl-cyclobutanecarboxvlic acid methvl ester

At -78°C, oxalyl Chloride (9.2 mL, 106.5 mmol) was solved in dichloromethane {250mL.}
and {15.5 mL, 218 mmol) of dimethylsulfoxide in 20 mL of dichloromethane was added.
After 15 minutes of stirring at -78°C, Trans-2-Hydroxymethyl-cyclobutanecarboxylic acid
methyl ester (14g, 95.17 mmol) was added in 78 mL of dichloromethane and 10 minutes
later triethylamine (67 mlL, 479 mmol} was added and the mixture was stirred for 2 h at -
78°C. 150 mL of dichloromethane added and 200 mL of water were added and the aqueous
phase was extracted with 200 mL of dichlormethane and the combined organic phases
were purified with column chromatography on silica using n-heptane/ AcOEL (4+1) to
yield 11.1g, { 78 mmol, 82% yield) of the title compound as a colourless liquid. MS (m/e):
165.2 (M+ Na™)

Intermediate R

Trans-2-[tert-Butoxvcarbonvlamino-(toluene-4-sulfonvl)-methvll-cvclobutanecarboxvlic

acid methvi ester

According to the synthesis of Trans-2-[tert-Butoxycarbonylamino-(toluene-4-sulfonyl)-
methyl}-cyclopropanecarboxylic acid ethyl ester (intermediate K, example 43) the title
compound was prepared from Trans-2-Formyl-cyclobutanecarboxylic acid methyl ester,
(11.1 g, 73.4 mmol), tert-butylcarbamate (12.4g, 105.8 mmol), sodium p-toluensulfinate
in water (19.1g, 104.6 mmol) and formic acid (24 mL, 636.1 mol) and 29.17 g, (73.4
mmol, 84.3% yield) was obtained. MS (m/e): 384.5 (M+H")

Intermediate S

Trans-{2-Hvdroxymethvl-cvclobutyvlmethvl)-carbamic acid tert-butyl ester
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benzovl)-piperidin-I- yl]-(4-fluoro 46 ylmethyl]- phenyl)-
cyclopropylmethyl}- methanone, trifluoroacetic urea acid salt and and

wohkahloseptenyl isocyanate 10 Example 47 PCE/EP2007/051160

2-(4-Chloro-phenyl)-N-{trans-2-[4-(4- fluo§8 benzoyl)-piperidin- -ylinethYII-
de cvclobutvimethvll-isobutyramid Intermediate P 15 Trans-2-H d~
ixvl-cyclobutanecarboxylic acid methyl ester WO 2007/093540
PCT/EP2007/051160 - 85 Trans-Cyclobutan-1,2-carboxylic acid
Sq%mthylester (24.6 g, 142.9 mmol), was solved in 310mL of methanol

d sodium borohydride was added. (12 79,322 mmol)in5 portlons
ach 40 mlnﬁtes keem

and sulfuric acid 2M (76 5 mL) Were aded untll pH 7. The aqueous phase
Apseréteiadeamiesivith l1so i srt-diBHEHsA B ER e Malbidanic
daylepsoperedquisifiedindtidcalimneniamaiagianby Lsing pebxiule ofle compound
vQAQ lrometaane Ang T?MQ&%J&&%Q& é%é'rﬁlﬁog(?&%é'tifs%%%%‘ gk k-

mmol, 74% yield) as a colourless |i 67.2 (M+N
RBITHERISES L0 FAGTaE o] PP b i B S RAgp e (33
8At7418 @ obxaiyl Chiprida. 19n2nwil 731.86:5ichithohsvdsasobdedifi(m/e): 244.0 (M+H"),
dichloromethane (250mL) and (15.5 mL, 218 mmol) of dimethylsulfoxide
Sre20 mL of dichloromethane was added. After 15 minutes of stirring at
-78C, Trans-2-Hydroxymethyl-cyclobutanecarboxylic acid methyl ester

A4 SOy DDA WASAGdEG ] x?éi el dighiprametang, Qsﬂe‘?

minutes ater triethylamine mmol) was added an

|xtu %?8 vas s?r d foizteﬁagﬂ 8C 1 Iélggnddcggtwethqngﬁl lde e%pxyhc acid

wa er were a nd t aqueous 9p as extrac
mﬁfhsis@t% L%lf gidRIBmBMate @ﬁ&’ﬂﬁ’é”c@%}ﬁé&b danitopiardiorplprdride (1.3 g
Pusifiedoditvasolidanl chseripatogeaphy erixsilieavdasingraceptand! MoOkfter TLC

ikt completion of the reaction. A saturated solution of ammonium chloride was

added, the methanol was removed under vacuum and the water was extracted three times
with dichloromethane. The combined organic layers were washed with water and brine,
dried over magnesium sulfate, filtered, evaporated and purified with column
chromatography on silica gel using n-Heptane-EtOAc (1:1}. The product fractions were
concentrated to give 2.8 g (16.8 mmol, 80 % yield) of the title compound as a white solid.
MS (m/e): 216.3 (M+H™)

Intermediate T

Methanesulfonic acid trans-2-(tert-butoxvcarbonviamino-methvl)-cvelobutvimethvl ester

At 0°C trans-(2-Hydroxymethyl-cyclobutylmethyl)-carbamic acid tert-butyl ester (1g, 4.6
mmol), was solved in 10mL of dichloromethane and methanosulfonylchloride {0.585 g,
4.6mmol) was added followed by (1.19 mL, 7mmol} of N N-diisopropylethylamine . The
mixture was stirred 1h at 0°C and and agueous solution of ammunonium chloride was
added and the aqueous phase was extracted with 200 mL of dichloromethane and the
combined organic phases were purified with column chromatography on silica using n-
heptane/ AcOEt (1/1) to yield 1.27 g, ( 4.4 mmol, 94.5% yield) of the title compound as a
light yellow liquid. MS (m/e): 294.2 (M+H").

Intermediate N
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yield 11.1g, ( 78 mmol, 82% yield) of the title compound as a colourless
liquid. MS (m/e): 20 165.2 (M+ Na') Intermediate R

wohanmeadiert-Butoxycarbonylamino-(toluene-4-sulfonyl)-methyfeyshabuta 1160

necarboxylic acid methyl ester According,to the synthesis of
Trans-2-[tert-Butoxycarbonylamino-(toluéne-4-sulfonyl)- 25 m ethyl]
TENRIOPIANANERRARONHHE AP Ay B R IBI IR RIB UG xRN Adbigic acid
title, compound was prepared from Trans-2-Formyl-cyclobutanecarboxylic
Lgé%ﬁ’%‘éz#y‘?ester (11.1 g, 73.4 mmol), tert-butylcarbamate (12.48, 105.8
mmol), sodium p-toluensulfinate in water (19.1,-,104.6 mmol) and formic
Agitore pi 4 é%élw?&wﬁalbglwﬁn‘wé%@ﬂ ot (B8R med)yiagshiagsulfonic acid
toditaihe chr MS: (orie)ir B84y (Mrdd e 80/ s hediaienSthyl ester (0.662 g, 2.2 mmol),

r - | t o
e e Y

f{Pé‘FPE%W&ﬁ;?S&FﬁBH%}I%ﬂﬁ%WBfW%%%a‘%E hielers metianseangt purified
At opdlimantohttrersyngnemiy of Fiknesugu(tedidBittoxycdrbonyrathimmhiBthy T he
&&ﬁ%@ﬁtﬁﬁ%ﬂ@%&@%&ﬂ%@eﬁtmgﬁ%@f"/'@l)f«e(m?%'ﬁﬁ%l'— DeXME DS a light

the t|tlei: m]};,fg t?la from
bfrans Qﬁ toxycar i/ amino-(toluene-4-sulfonyl)-m.ethyl]-

c clobutanecarboxyllc acid methyl ester (17 7 g 44, 53 mmol), sodlum

St R de iR i gmai vizeycloby tylmeghyl)- pipgr dindylb o zduc (72}
nbﬁaanedemﬁl(mfe)a&m @cw/lsalct) Step 2 10 Trans (2 Hydroxymethyl c
cyclomethyl)-carbamic acid tert-butyl ester To a solution of

;Id@ﬂaxau(terw@mwgﬁr@pwamm m%’ﬁ)&ﬁbw&'@ﬁtﬁ?ﬂﬁﬁﬁd@%@ﬁtﬁ@i@ipeﬂdm~4ﬁ

ester 4.1 mmol methan 20. mL %IOC sodium
e none A uoro acl t EXan] 643) the title
ohy rd mmo) was ad por ionwi he m

C@twwa%vtﬁstnrrneegfté?nrﬂ“eanﬁ&déréa Et}rﬁmeherﬁarthewéaéﬂrbﬁ ﬂmethyllw
csalvisatgthsohyipach animeniuatdhlovidetwas d dritidedathiecragth bl wids): 291.2
m@ved under vacuum and the water was extracted three times with

dichloromethane. The combined organic layers were washed with water
gnd brfn%, dried over magnesium sulfate, filtered, evaporated and purified

n chromatography on silica gel using n-Heptane-EtOAc (1:1).
The product fractions were concentrated to give 2.8 g (16.8 mmol, 80 %
yield) of the title compound as a white solid. 20 MS (m/e): 216.3 (M+H+)
N-{(Trans-2-[4-(4-Fluoro-benzoyl)-piperidin-1-vimethyll-cvciopropyimethvl}-3-(5-

methvi-[1.2 4loxadiazol-3-yl)-benzamide

According to the procedure described for the synthesis of N-{(trans-2-[4-(4-Fluoro-
benzoyl)-piperidin- 1-ylmethyl]-cyclopropylmethyl }-3-(5-methyl-[ 1,2,4] oxadiazol-3-yi)-
benzamide (example 43), the title compound was prepared from [ 1-(trans-2-
Aminomethyl-cyclobutylmethyl)-piperidin-4-yl}-(4-fluoro-phenyl)-methanone; trifluoro-
acetic acid salt and 3-(5-methyl-[ 1,2,4Joxadiazol-3-yl)-benzoic acid. (m/e): 491.2(M+H™).

Further amide derivates were synthesized from [1-(trans-2- Aminomethyl-
cyclobutylmethyl)-piperidin-4-yl}-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt,
2-(1H-benzotriazol-1-y1)-1,1,3,3-tetramethyl uronium tetrafiucroborate, N-
ethyldiisopropylamine and the respective commercially available acid listed in table C. The
purification was performed with preparative HPLC on reversed phase column material
eluting with a gradient formed from acetonitrile /water (0.05% Et:N). The evaporation of

the product fractions yielded the respective amides which comprise examples 47 to example
48.



Intermediate T Methanesulfonic acid trans-2-

(tert-butoxycarbonylamino-methyl)-cyclobutylmethyl ester At 0C
wolhirgedsalydroxymethyl-cyclobutylmethyl)-carbamic acid tert{@quiyhesieies1160

(Ig, 4.6 mmol), was solved in 10mL of djchloromethane and

methanosulfonylchloride (0.585 g, 25 4.6mmol) was added followed by

(2.19 mL, 7mmol) of N,N-diisopropylethylamine. The mixture was stirred

1h at OC and and aqueous solution of ammnonium. chloride was added

ndl the aqueous phase Wwas extracted with 200 mL aof dichléromethane

]%nc HEerRibEorganidPRasesSsr@ sutedakitn d¥itmn
]%ﬂromatography on silica using n; heptane/ AcOEt (1/fyuodjield 1.27 g, (
4.4immol, 94.5% yield) qf the titlej compound as a 30| light-y&ifow liquid.

MS \Illlt‘:) 2942 (?v1+= |T). irtermediate-N-WO-2607/093540
PCT/EP2007/051160 -87490.5 [1-({trans-2- 491.2

Trans-2-[4-(4-Fluoro-benzovl)-pipetgifry yll-c
cl~iylm Ychfoltnic dcid tert-b yg W%l fre of
4- (4 Hluerethenzoyl) piperidine (0.50 7 methanesulfonic acid
trangipRa(tdirt-butoxycarbpnylaminpo= ifh / o ut,/lmethyl ester (0.662
% 2 Advngl)- 5 and triethylamin EB“?]lorﬁ e%}’,lﬁm) in acetonitrile (4mL)
as 3}&5653 ﬁ?e?:h%t $OC. The iXbGtBaRa8cconcentrated to dryness,
extr i{gted i p |OniL dichloromethamélaem peefied with column
chro og)gphy on silica using dickieremeth@ne-methanol (9:1). The
pro fete concentra elggg, |ye 0.759 g (1.9 mmol,| 91.5 %
yie dﬁbb@ﬁﬁf@ﬁﬁqﬁown solid. MS ”ﬂ ﬁ&%ﬁHJ’ 10
[1-(Trans-2-Aminomethvl-cvclobut \émi erl nt4-yll-(4-fluoro-phenyl
)- methanone: trifluoro-agetic acig al @ { the synthesis of
[I-(Trans-2-Aminomethyl-c ra Imeth plperldlr
yl]- 4-f|uoro-phenyl)-met1gg‘§ﬁe 1%&&)?8% tic acid ﬁﬁs om
43), the title compound was prepa’%‘&l“?ﬁfﬁ?t vk
Trans:2:-(dg(4;5luoro-benzoyl)-pipedid inbuyiieetyyl 14 cyclobutylmethyl
%1 @ﬁ,&l ert- b ty] ester anjcipifludinodegtie(dcigd. MS (mlg): 291.2
26 é\aﬂ? -{(Trans-2 @=hrareybenzoyl) -piperidin-I- 1~ d
yclbBTopyHtAYI-3-(5- 20 methy (e b xadiazol3-yl)-ben zamide
Keeoriytorirepforedyre described for C;tha% Synthesis of
N-{(trams@H¥HH4-Fluoro-
behzoytninaidiniyimethyi]-cycloF8ART-3-E-methyl-| 1,2,4]
oxadigal3aykibenzamide (exampléusyatpiiitle compound was
prepared from [1-(trans-2- alpha-
dimethylphenyl
acetic acid

example

Example 49

1-(4-Chioro-phenvl)-3-Itrans-2-[4-(4-fluoro-benzovli-piperidin - 1-vimethvl]-
cvelobutylmethvil-urea

The title compound was synthesized from 1-(Trans-2-Aminomethyl-cyclobutylmethyl)-
piperidin-4-yl}-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt and 4-chlorophenyl
isocyanate in acetonitrile according to the procedure described for example 38. MS (m/e):
458.1 (M+H")



Aminomethyl-cyclobutylmethyl)-piperidin-4-yl]-(4-fluoro-phenyl)-methanon

e; trifluoro 25 acetic acid salt and 3-(5-methyl-[1.,2,4]
wooRdigzaks3-yl)-benzoic acid. (m/e): 491.2(M+H+). Further agide:pao07/051160
derivates were synthesized from [ 1- (tra(r)ég -2-Aminomethyl-
cyclobutylmethyl)-piperidin-4-yl]-(4-fluorg-phenyl)-methanone;
trifluoro-acetic acid salt, 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyl
uronium tetrafluoroborate, N- ethyldiisopropylamine and the respective
commercially available agid IiStéd in tablé C. The 30 purification wWas
Berfosties Wi prharatiy®WpL g Shrdversatritiase ¢oWin matarial
Rfuting with a gradient formed from acetonitrile /water {7@8% Et3N). The
evaporation of the prodL ct fractigns yielded the respe ,ﬁmmides which

Anprarriean Avamanlac 47 avearmmnl /IO A O 2007002
CUIMTHTIST  CAANMTPIC S =7 LLA CAAITIprne A A4 LUUIIUJU\.‘

PCIT/EP2007/051160 -884X%.9Systematinsriame MW Staﬁﬁnig materials
MW No found (M+H)' 490.5 [1-(IrapsnesA&k-a- N-{Trans-2-[4-(4-
AmidorfthiR Eluoro-benzoyl)- cy %&M 'r:i]i bﬂ -1 |pe ridin- |-

piperbitnadydl-gandrdethyll - fluo henyl) 47 methartone;
cydipbutifietiayl }-3 trifluoro- -acetjé n I}hyly ,;4] adiazol-3- gcid salt

and &@()yj) p&;&;@;@ﬂde 1,2,4] ox%%‘i’é?d? 3h-benzaic acid 485.04
[1-(tra ?ﬁn 4 Amln methyl- PRatEmeRs: cyclobutylmethyl)-

phe Cﬁ plpe idin-4-yl]+(#h[dr(4affeiacacilUoro-phenyl) 48 benzo
1- ne - Y)ylmetayl dhrifluoro-aceti
urea Chlorophenyl
isocyanate
Example 30

N-trans-(4-{2-[4-Fluore-4-(4-fluoro-benzovli-piperidin-1-vl}-ethvll-cvclohexyl)-3-

methoxv-propionamide

Intermediate AA

4-{4-Fluoro-benzovl)-piperidine- ] -carboxvlic acid tert-butv] ester

4-(4-flnorobenzoyl)piperidine hydrochloride (1.5g, 6.16mmol) was suspended in
acetonitrile (30mL) and triethylamine (0.940mL, 6.8mmol), dimethylaminopyridine
(0.150g, 1.2mmol) and Di-tert.-butyl-dicarbonate (1.6g, 7.4mmol) were added at 0°C and
the mixture was stirred at room temperature for 3h, The solvent was evaporated and
aqueous 1M HCl is added (20mL) and the water was extracted with ethyl acetate {100mL).
and purified with column chromatography on silica using n-heptane-FtOAc (1 :1). The
product fractions were concentrated to give 1.87 g (6.08mmol, 99 % yield) of a white solid.
MS (m/e): 307.3 (M+H™).

Intermediate AB

4-Fluoro-4-(4-fluoro-benzovl)-piperidine- 1 -carboxvlic acid tert-butvl ester




cyclobutylmethyl}- acid salt and 4- isobutyramide Chloro-alpha, alpha
dimethylphenyl acetic acid Example 49 1-(4-Chloro-phenyl)-3-

wolbiaRaradér(4-fluoro-benzoyl)-piperidin-1-ylmethyl]- 5 PCT/EP2007/051160
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cyclobutylmethyl}-urea The title compou g was synthesized from
1-(Trans-2-Aminomethyl-cyclobutylmeth

Pipepin:g “é!él;%ﬁ}‘ eB'A%[B" i Lf%’%%@r?%&%ﬁﬁ'% AN ME was

4- chlorophen I |sog nate In acetonitfile accor the proce ure

ing t
e B & sanfs e by s gt Rri g? (eagagol) tBuOK
ACTHEPEODTIO5A{6020 8drEstir Sygtem&@chﬁdm@mdm!rﬁeamng‘qnamdm@ 246 g,

MY DR & 9@ AMish %Aﬁ%ﬁg&gﬁ@}%ﬁ%ﬁﬁﬁ%s gﬁﬂ‘f’e@%{?@ during 45 min. and
no
& ?éﬁd@%‘?ﬁ%@? R e e Yk iah s 0390 mmo
thapeedereyaksbifiyhingtiey Iiia Kﬂ;éhdsa@én@ra@@mw @) 3rgal.33mmol)
tﬁﬁ'@l@ﬂﬁ@l@ﬁli 130EVRRFIER R INPIRLBEo ben zenesulfonimide were repited. 1h later of

ans Az Ehore 4 (oo benaon) PRSI S BRI emore

oXy-propionamide Inter
under vacuum. The water was extracted mth ethyl acetate and the combined organic
phases were purified with column chromatography on silica using n-heptane-EtOAc (3 :1).
The product fractions were concentrated to give 0.122 g (0.375 mmol, 58 % vield) of a

yellow oil, MS (m/e): 326.1 (M+H™).

Intermediate D

4-Fluoro-4-(4-fluoro-benzovi)-piperidine

4-Fluoro-4-(4-fluoro-benzoyl)-piperidine- I-carboxylic acid tert-butyl ester ( 0.122g, 0.375
mmol) was solved in dichloromethane {2 mL) and triflnoroacetic acid ( 0.258mL,
3.37mmol ) was added at 0°C. Aqueous NatHCOs is slowly added until pH 9 and the
mixture extracted with 3 times with dichloromethane and ethy! acetate. The solvent was
evaporated to yield g (0. mmol, 100%) of a white solid that was used without purification
on the next steps. MS (m/e): 226.1 (M+H"),

Intermediate E

Trans-4-{2-[4-Fluoro-4-(4-fluoro-benzovl) -piperidin- 1-vi] -eth vl l-cyclohexyly-carbamic

acid tert-butyl ester

The title compound was prepared from 4-Fluoro-4-(4-flaoro-benzoyl)-piperidine and
Trans-[4-(2-Oxo-ethyl)-cyclohexyl]-carbamic acid tert-butyl ester according to the
procedure described for the synthesis of Trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- -
yl]-ethyl}-cyclohexyl}-carbamic acid tert-butyl ester (intermediate E, example 1) in 1,2
dichloroethane using triacetoxyborohydride . MS (m/e): 451.1 (M+H").

Intermediate F

methanone: triflucro-acetic acid salt
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4-(4-Fluoro-benzoyl)-piperidine-l-carboxylic acid tert-butyl ester
4-(4-fluorobenzoyl)piperidine hydrochloride (1.5g, 6.16mmol) was

woSHppaaskad. in acetonitrile (30mL) and triethylamine (0.940mig-H8md9bs1160

dimethylaminopyridine 10 (0.150g, 1.2mmol) and Di;

tert.-butyl-dicarbonate (1.6g, 7.4mmol) were added at 0C and the mixture
MRS e #h LA R ACIRELAH R JOF Bhin IR SN ENTEWRS £LYARORIGD Ml zoy1)-
aqueous IM HCI |? adde (ZolgnL) nd the water was extracted vﬁh ethyl . = |
PéB‘é‘tﬁ%é"(i‘d&‘ﬁﬂjY SR SR EBIE AT TGS AP Oritdig o dcetic acid

agsingingteptap-&@ne (estibEhéoprindsietthremtionsavert d@nckrtrared to
MehbBA) %@yﬂ%@ﬁhig%%m@dﬂ@@—%&?ﬁpﬂ%th% MS, (FHeb 3048 acid salt
(kDRSS m/e): 3513 (MeH
- uoro-ﬂ-? -’fFuoroE%)e‘ zbl\\ﬁif:)ipepi' me'—%L-carbmgylic acid tert-butyl ester
WO 2007/09350 PCT/EPOO7/05116O -90
- VARS8l H AR, SR AR Q- DEREONI AN Ne)

meD jadaaddto a solution at OC containing 0.5 m.L of tBuOH,
(0.109 mg, 0.651 mmol) tBuOK and 2mL of DMF. After 20 min stirring at
AcoNifrluerahenzrpestdioninisiel (0:246 gmhdBlonmohivasradaed-(4-{2-[4-(4-

' ise. ,The i tirred C ing 45 mi d : :
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Svaporated to yield g (0. mmol, 100%) of a white solid that was used
without purification 20 on the next steps. MS (m/e): 226.1 (M+H ).
Intermediate E
Trans-4-{2-[4-Fluoro-4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}-clohexyl)-ca
rbamic

EX. | Systematic name MW Starting MW
No materials found
{M-+H
)+
N-trans (4-{2-[4- 436.5 | Trans-{1-[2-(4- | 437.0
Fluoro-4-(4-fluoro- Amino-

50 benzoyl)-piperidin-1- cyclohexyl)-
yl]-ethyl}-cyclohexyl)- ethyl]-4-fluoro-
3-methoxy- piperidin-4-vl}-
propionamide (4-fluoro-

phenyl)-
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)+ N-trans (4-{2-[4- 436.5 Trans-{1-[2-(4- 437.0 Huoro-4-(4-fluoro- Ammo-
benzoyl)-piperidin-I- cyclohexyl) 50 ethyl]-4-fluoro- yl] -ethyl }-cyclohexyl)
woSReiIey- piperidin-4-yl}- propionamide (4-fluoro- phenyl) W@y gpaog7si1eo
2007/093540 PCT/EP2007/051160 -92- methanone; trifluoro-acetic acid
salt and 3- methoxy proplonlc acid 498. é@rans {1 [2-(4- 499.0 Amino-
byLIUIICA)’I} ’-|' I_LI IUI\y I\I LI aIID \'—f' Clh IJ "-I- IIUUIU 2 |_4 fluUIG = (4'
piperidin-4-yll- 51 fluoro-behzoyl)- (4-f|%ﬁ5ijosﬂfp@ in-I-yl]-ethyl }- phenyl)-
cydlohexyl)-benzamide methanone; trifitisrécificetic acid salt and 4-
EThoXybenzoic acid 448.5 Trans-{1-[2-(4-449.0 Amino- cyciohexyl)
Tetrahydro-furan-3- ethyl] -4-fluoro- carboxylic acid trans- piperidin-4-yll-
52 (4- {2 [4 -fluoro-4-(4- (h nulro fluoro-benzoyl)- py)
Example

1-{4-Chloro-pheny)-3-(4-{2-[4-fluoro-4-(4-fluore-benzoyh-piperidin- 1-vl]l-ethvi -
cvelohexvl)-urea

5 The title compound was synthesized from Trans-{1-[2-(4-Amino-cyclohexyl)-ethyl]-4-
fluoro-piperidin-4-yl }-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt 4-
chlorophenyl isocyanate in acetonitrile according to the procedure described for example
38. MS (m/e): 504.3 (M").

According to the procedure described for the synthesis of example 54, further urea

10 derivates were synthesized from {1-[2-(4- Amino-cyclohexyl-ethyl]-4-fluoro-piperidin-4-
yl}-(4-fluoro-phenyl)-methanone: trifluoro-acetic acid salt and the respective commercially
available isocyanate. The purification was performed with preparative HPLC on reversed
phase column material eluting with a gradient formed from acetonitrile /water (0.05%
Et:N). The evaporation of the product fractions yielded the respective ureas which

15 comprise examples 54 and example 55.

Ex. | Systematic name MW Starting MW
No materials found
{(M+H)+

504.0 {1-[2-(4- 504.3
Amino-
cyclohexyl)-
I-(4-Chloro-phenyl)-3- ethyl]-4-
trans (4-{2-[4-fluoro-4- fluoro-
(4-fluoro-benzoyl)- piperidin-4-
54 piperidin-1-vyl]-ethyl}- yl}-(4-fluoro-
cyclohexyl)-urea phenyl)-
methanone;
trifluoro-
acetic acid salt
and 4-
chlorophenyl
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woP I Rgrans (4-{2-[4- cyclohexyl)- Fluoro-4-(4-fluoro- ethyll ~4:fHQ19: 831160

benzoyl)-piperidin-I- piperidin-4-yl}- yl]- etgb | }-cyclohexyl)- (4-fluoro-

acetamide phenyl) methanone; trifluoro- acetlc WO 2007/093540
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Example 56

Quinohne-4-carboxvlic acid (4-{2-[4-(4-fluoro-benzovl-4-hvdroxv-piperidin-1-vl]-

ethvl -cyclohexvl)-amide

Intermediate W

{1-Benzvl-piperidin-4-vh)-(4-fluoro-phenvl)-methanone

(3g. 12.3mmol) of 4-(4-fluorobenzoyl) piperidine hydrochloride was suspended in
acetonitrile (60mL) and triethylamine (4.29ml., 31mmol), benzylbromide (1.61mlL,
I4mmol) and sodium iodide (2.8g, 18 mol) were added. The mixture was stirred at 80°C
overnight and after cooling the mixture was filtrated, water was added and the aqueous
phase was extracted with 100 ml. of dichloromethane. The combined organic phases were
dried with magnesium sulfate, filtrated concentrated and purified with column
chromatography on silica using dichloromethane/ Methanol (95/0.5) to yield 3.6 g, ( 12
mmol, 99% yield) of the title compound as a brown solid. MS (m/e): 298.4 (M+H".

Intermediate X

{1-Benzvl-4-bromo-piperidin-4-vi)-(4-fluoro-phenvl}-methanone
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(M+H)+ 504.0 {1-[2-(4- 504.3 Amino- cyclohexyl) 1-(4-Chloro-phenyl)-3-
ethyl]-4- trans (4-{2-[4-fluoro-4- fluoro- (4-fluoro-benzoyl)- piperidin-4 54

Wopj@@,qm“b-yl] -ethyl}- yl(4-fluoro- cyclohexyl)-urea phenyl)- ”Fé@%i%ﬁtﬁ/%llﬁﬁ

trifluoro- acetic acid salt and 4- chlorophenyl WO 2007/093540
PCT/EP2007/051160 -94- isocyanate 5 36 {1-[2-(4- 514.5 Amino-

yglohexyh- ethyl] 14 1-(4- I%xy- henyl-3: fluoro- tkan %48 orQ-4- .
(glpgg?lléﬁé)p %—'l“?%odrloyée@zq%l ?Cil_gg{z‘?]}ﬂjyo)rl})%}%aglOfg%g%hg'géy I(Ia['fhl I%’S(ﬁvcd n 500
Bhehghlocoismetyairds I etHandre: iftiorel anditrscniare kigthuxed for 1h
arthiexyphenylcsogyansitenBExaropté the Quimoetnefdscarioxydictaaid.4g of the title

MgoldidsflyrpRenza s o RipQidined lre): 376.1 (™).
ethyl}-cyclohexyl)-amide

Intermediate Y

6-Benzyl-2-(4-fluoro-phenvl)-2-methoxy- 1-oxa-6-aza-spiro] 2.5l octane

{ I-Benzyl-4-bromo-piperidin-4-yl}- (4-fluoro-phenyl}-methanone (1g, 2.66mmol) is
solved i methanol (11 mL), sodium (0.300g, 13.04mmol) was added and the mixture was
refluxed for Zh, Water was added, the methanol was concentrated under vacuum and the
aqueous phase was extracted with ethyl acetate (50mL). The combined organic phases were
dried with magnesium sulfate, filtrated and concentrated to vield 0.644 g, (2 mmol, 75%
yield) of the title compound as a yellow oil that was used without purification on the next
step. MIS (m/e): 328.4 (M+H™).

Intermediate Z

{1-Benzvl-d-hvdroxv-piperidin-4-vl)-(4-fluoro-phenvl)-methanone

6-Benzyl-2-(4-fluoro-phenyl)-2-methoxy- 1-oxa-6-aza-spiro[ 2.5}octane (0.600g,
1.83mmol) was solved in ether (6 mL), 0.6 mL of aqueous HCl was added (37%) and the
reaction mixture was stirred at room temperature, After 0.5h the reaction was finished and
water was added and the product precipitate. The mixture was filtrated and the solid was
recrystallized ethanol/ether to yield the title compound as a white solid (0.550g, 1.76mmol,
96%). MS (m/e): 314.0 (M+H"),

[ntermediate D

(4-Fluoro-phenvl)-(4-hydroxy-piperidin-4-vl)-methanone

(0.550g. 1.76 mmol) of (1-Benzyl-4-hydroxy-piperidin-4-yl)-(4-fluoro-phenyl)-
methanone was hydrogenated in 4mL of ethyl acetate and 2 mL of methanol using 0.065g,
(0.61mmol) of Palladium on charcoal.to yield (.392 g of the titie compound {1.76mmol,
100% yield) as a off-white solid after filtration of the catalyst and removal of the solvent
under vacuum. MS (m/e); 314.0 (M+H™").

Intermediate E




10

i5

20

25

30

5 Intermediate W (1-Benzyl-piperidin-4-yl)-(4-fluoro-phenyl)-methanone
(39, 1.2.3mmol) of 4-(4-fluorobenzoyl) piperidine hydrochloride was

woSHaRaRsigd in acetonitrile (60mL) and triethylamine (4.29mL p2lieai7/051160

benzylbromide (1.61mL, 14mmol) and sgdium iodide (2.8g, 18 mol) were
added. The mixture was stirred at 80C 1%9overn|ght and after cooling the

L. E"g ?lf'glrt%% r4 1%?{ - %?(tih "_tl 1A PSRN ~ca1bam1c acid

sttt ompinea orgar
—%él@—éih%‘é‘%lth magneS|um sulfate f|Itrated concentrated and purlfled

with column chromatography on silica using dichloromethane/ Methanol
Tos10lseonyietd: 8 §ag, ERaradiioh9 904-Viskipophice titté b isotmaiasrlin-4-yi)-
:ﬁéqma&dida&t&ﬁm{a)(me EMyh ) &M@i@tgﬂ@d@ﬁﬁé LdrBepzyhisbiath

aﬁ(gﬁe ridin gi}'%/ d;)g oro scrf%(% Y ttgg‘ Qy%qgem otz 99 7@%33511459[& (4-Fhuoro-

banBehzpmsipeid .h wwm%%w&wﬁmgﬁeﬁéwde%ﬁgﬁﬁmaﬁgmediate E,
esahiett i 500, 2dichloehiohaferosihy oriaodss agded(2dikig, MAmitEe]) 41dl (M+H™).
the mixture is refluxed for In and let to stir overnight. When it is cool the

b isditrated to obtain 1.4g of the title compound as a white solid (

3.83 mol, 3:.8mmol). MS (m/e): 376.1 (M+). 5 Intermediate Y

SenaY2dARIR-pheyIk & MBINeXY 1 @AR:O-apa-eRllOl: &tﬁﬂo% henyl)-

-BE zy-- Omo-pIperidi --y -(4-TIUOro-pne
methapgnentdfiuarosaceticacid salb| (11 mL), sodlum (0.300g, 13. 04mmol)
was added and the mixture was refluxed for 2h. Water was added, the
memmmeemweﬁmmeﬁw@c%ﬁ%ﬁﬂhermd)aqaeéh§~bmé§ecy~piperidin~
M@pahtyp}%gdomﬂﬁﬂ&kmtat@c{@%wuw estarbingdiarganieRNas@sccording to
T Tt acol Vi o gy el
Rm%gb Wittidcttpeistie ﬁa bmﬂﬁ%aﬁéﬁ?; Sy ovpsetin /Rgdapl Migpedjate F,
etenhetiatd (kY dL-BaB (M+H™).
zyl-4-hydroxy-piperidin-4-yl)-(4-fluoro-phenyl)-methanone
GoBRINRA-2-(4 HuarRe RORMNYANS-MENOXY-k-9xan@- 228 2RI RIACANSiperidin- 1-v]-
e@q 9 C‘: .83 _ml%lgdwas solved in ether (6 mL), 0.6 mL of aqueous HCI
Vvﬁ(s‘gmgéler?-%@%—an& the reaction mixture was stirred at room
temperature After 0.5h the reaction was finished and water was added
AraHE PO tRicP Breipiiate e rixkihe LR aFe G Ueer i B4+
Theerybtaltizddrethadol/ et edohlieldithextitlommpigiand ssrp whjtéhsolite compound
&Qs@?%egigeﬁn%% Trans- {1-[2-(4- Amino-cyclohexyl)-ethyl]-4-hydroxy-piperidin-4-

yl}-{(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt and Quinoline-4-carboxylic acid

using 2-{ {H-benzotriazol-1-vi)-1,1,3,3-tetramethyl uronium tetrafluoroborate, N-
ethyldiisopropylamine in DMF. MS (m/e): 504.2 (M+H™).

Further amide derivates were synthesized from {1-[2-(4- Amino-cyclohexyl)-ethyl]-4-
hydroxy-piperidin-4-yl}-(4-fluore-phenyl)-methanone; trifluoro-acetic acid salt and the
respective commercially available acid. The purification was performed with preparative
HPLC on reversed phase column material eluting with a gradient formed from acetonitrile
fwater (0.05% Et;N). The evaporation of the product fractions yielded the respective

amides which comprise examples 56 to example 57 .

Ex. | Systematic name MW Starting MW
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96%). MS (m/e): 314.0 (M+H+). Intermediate D
(4-Pluoro-phenyl)-(4-hydroxy-piperidin-4-yl)-methanone (0.5508, 1.76
woBi9Neet 4-Benzyl-4-hydroxy-piperidin-4-yl)-(4-fluoro-phenype§ v pane /051160
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Trans N-(4-{2-[4-(4-Fluoro-benzovl-4-methvl-piperidin-1-vl]-ethyl l-evelohexvy])-

acetamide

Intermediate D

(4-Fluoro-phenyl)-(4-methvl-piperidin-4-vl)-methanone




5

10

20

25

30

25 hydroxy-piperidin-4-yl}-(4-fluoro-phenyl)-methanone;; trifluoro-acetic
acid salt and the respective commercially available acid. The purification

woMag-ResEEMed with preparative HPLC on reversed phase cqlgmBpioa7/051160

material eluting with a gradient formed fr f§ acetonitrile /water (0.05%

Et3N). The evaporation of the product fractions yielded the respective
|§jes which comprise examples 56 to example 57. 30 1 Ex. Systematic
me MW Starting MW WO 2007/093540 PCT/EP2007/051160 -97 No

teri Isf u M+H)+ 503.6 Trans-{I- 04. cIohe
%"E.no? RS BT 2 By Ao gpg DO Fonic acid
bitgerid m)yBISGIb@nthdﬁ-fﬁtég@£§nxmim&d(@ﬁyémdmll 14 q@henw)l -
@So&ibw%h@s;ﬁhmaﬁﬁm&ﬂ@ (@m@ke Mlﬁ@rp«ﬁi@ti@ aGitd salt anebl) of water are

Otlcl)ngt ercarﬁll(?)_ HY#S? CI& 6%}%{2 z]_.:%% t[}ge Dg%re eﬁ‘tﬁ%i (;L)GOC’C overnight. The

cycﬁiohe Y ans uoro-benzoy

TR BRYTERFFY Siseprti ryﬁﬁ%\]@thm r%mﬂzr&@%%ﬁw)n The residue was
maydiekexith-Slnmethydnisethaphnen silica using n-heptane-EtOAc (4 ;1) to yield
0.216 g ( 3%) of the title compound. MS (m/e): 322.0 (M+H™).

(4-Fluoro-phenyl)-(4-methyl-piperidin-4-vl)-methanone; compound with trifluoro-acetic

acid

The title compound was synthesized from (4-Fluoro-phenyl)-(4-methyl-piperidin-4-yl)-
methanone ( 0.215g, 0.6 mmol) and trifluoroacetic acid (1.4mlL., 6 mmol) in 5 mL of
dichloromethane to yield (.328 g of a yellow solid that was used on the next step without
purification. MS (m/e): 222.3 (M+H™).

Step 2

{4-Fluoro-phenvl}-(4d-methvi-piperidin-4-vl}-methanone

Intermediate B

Trans (4-12-[4-(4-Fuoro-benzovD)-4-methvl-piperidin- 1-vll-ethvll-cvelohexvD -carbamic

acid tert-butvl ester

According to the procedure described for the synthesis of Trans-(4-{2-{4-(4-Fluoro-
benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-carbamic acid tert-butyl ester (intermediate E,
example 1), the title compound was synthesized from (4-Fluoro-phenyl)-(4-methyl-
piperidin-4-yl)-methanone and Trans-[4-(2-Oxo-ethyl)-cyclohexyl]-carbamic acid tert-
butyl ester. MS (m/e): 447.4 (M+H").

Intermediate I

{1-trans -[2-{4-Amino-cyclohexvl-ethvl]-4-methvl-piperidin-4-vl -(4-fluoro-phenvl)-

methanone

According to the procedure described for the synthesis of {1-trans-[2-(4- Amino-
cyclohexyl)-ethyl}-piperidin-4-yl}-(4-fluoro-phenyl)-methanone, trifluoroacetic acid salt
(intermediate F, example 1), the title compound was synthesized from Trans (4-{2-[4-(4~
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[1,2,4]oxadiazol-3- trifluoro- acetic yl)-benzamide acid salt and 3
(5-methyl- [ 1,2,4] oxadiazol- 3-yl)-benzoic acid Example 57A1 Trans

w7 183k4-Fluoro-benzoyl)-4-methyl-piperidin-1-yl]-ethyl}-qyclopgxhos 160

acetamide 5 Intermediate D (4-Fluoro-phenyl)-(4-meth
plperldln -4-vD-methanone WO 2007/093540 PCT/EP2007/051160 -98-

d!ollf\)lg % ene%%orogﬂép ee{:? BI{] 7 C?gcj)gm ’?a?(\g/g y%irrrgor}l agld tert-butyl ester
rﬂ%ﬁ%‘&f@ﬂé&f& %%ﬂf’@o%ﬁfb (M-

Bls(d|phenylphosphlno)ferrocene (O 319g O ImoI) and (0 7 mL 41 mmol)
N H ; > [) ll

alae@;ﬁdj@t 60C overnlght The reactlon mlxture was flltrated and the
“solvent was removed under vacuum. The re5|due was purified with

o | 4
%%eimfa ?é;ﬁ%&;ﬁée@ﬂ}éé gggrg gtgﬁ Lfgmg@s Fé %@fe glat&?exia!edcompound

V&P SSBFT‘ A AR A pr &%%BW&%M %%&ﬂ%)é‘uﬁ@%}t‘hplpmm -4
yﬁ}f(@efbua@ephcnﬂ)amdth'mnﬂembthp@unﬁtapramisygtlaesbﬂedmmme MS (m/e): 389.4
(¢é=-Fprgro-phenyl)-(4-methyl-piperidin-4-yl)- methanone ( 0.215g, 0.6

mmol) and trifluoroacetic acid (1.4mL, 6 mmol) in 5 mL of

glighl fé)g%ethane to yield 0.328 g of a yellow solid that was used on the
_e_t‘%rép‘wnhout purification. MS (m/e): 222.3 (M+H+) 15 Step 2

[;; -EE%Iugor&pEeﬂnylgﬁltlylo_ Hegéqf mge)mg]let R ETE %I’?‘}S -methoxy-

peppnRdanade|uoro-benzoyl)-4-methyl-piperidin-1-yl]-ethyl]-cyclohexyl)-carb
amic acid tert-butyl ester 20 According to the procedure described for the

IsynthegistotTrans-(4-{2-[4-(4-Fluoro- benzoyl)-piperidin-1-yl]-ethyl
}-cyclohexyl)-carbamic acid tert-butyl ester (intermediate E, example 1),

Tthe tile compopind-wiassSyaihesizeddeam {4 Rijaarphesyididz:retaybamic acid

tert-butyl ester

According to the procedure described for the synthesis of Trans-(4-{2-[4-(4-Fluoro-
benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-carbamic acid tert-butyl ester (intermediate E,
example 1), the title compound was synthesized from 4-(2,4-fluorobenzoyvl) piperidine
and Trans-[4-(2-Oxo-ethyl)-cyclohexyl]-carbamic acid tert-butyl ester, MS {m/e): 451.5
(M+H™).

Intermediate F

{I-trans-[2-(4- Amino-cyclohexvl-ethvli-piperidin-4-v1}-(2.4-difluoro-phenvl) -

methanone: compound with triflnoro-acetic acid

According to the procedure described for the synthesis of {i-trans-[2-(4- Amino-
cyclohexyl)-ethyl}-piperidin-4-yl}-(4-fluoro-phenyl)-methanone, trifluoroacetic acid salt
(intermediate F, example 1), the title compound was synthesized from Trans-(4-{2-[4-
(2,4-Fluoro-benzoyl)-piperidin- I -yl]-ethyl}-cyclohexyl)-carbamic acid tert-butyl ester and
trifluroacetic acid. MS (m/e): 351.5 (M+H").

N-trans-(4-{2-[4-(2.4-Difluoro-benzovh-pineridin - 1 - vl]-eth vl l-cyvelohexvl)-3-methoxyv-
propionamide




piperidin-4-yl)-methanone and Trans-[ 4- (2-Oxo- ethyl) -cyclohexyl] -carb
amic acid tert- butyl ester. MS (m/e): 447.4 (M+H+). 25 Intermediate F
wolbifa08s40 o PCT/EP2007/051160
42-(4-Amino-cyclohexyl)-ethyl]-4-methyl-piperidin-4-y11-(4-fluoro-phenyl)-
methanone According to the proceduré cribed for the synthesis of
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acetamide 5 According to the procedure described for the synthesis of
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|no cyc exy 4-met
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(M@cﬂlﬂi&:)t@@ﬁeﬁy{Mﬁthﬁ)nﬁxamk&r@ﬂem intermediate F) and the corresponding acid.
10 aﬁ@ﬁ?ﬁ(ﬁ‘ti&ﬁ %4%6 AHRArQRe F&Wa@% HPLC on reversed phase coiumn material

e

thtﬁ@lmidcttém%mw mmﬂmmwm@mnt@wduehmm@wcmmmmwﬁto example
ytgesis of Trans- (4-{2-[4-(4-Fluoro- benzoyl)-piperidin-1-yl]-ethyl
}-cyclohexyl)-carbamic acid tert-butyl ester (intermediate E, example 1),

the title compound was synthesized from 4-(2,4-fluorobenzoyl) piperidine

and Trans- [4-(2-Oxo-ethyl)-cyclohexyl]-carbamic acid tert-butyl ester, MS
{mie)451.5(M+H+)..20.Intermediate E

A\NLLLASY )

Eﬁ tans-RrerAdtingaayc|ohexyivethyl]-pipsticinrd vt ds dflugrazphenyl)-
methanpne: compound with trifluoro-acetic acid According to fhe., 4
procedure described for the synthesis of {1-trans-[2-(4-Ami O'M+H)
cyclohexyl)-ethyl]-piperidin-4-yl}-(4-fluoro-phenyl) -meth an n(e

trifluoroacetic acid salt 25 (intermediate:F, example 1), the tiffe comppund
was synthesized from Trans-(4 Zgé[gl Trans-{1-[2-(4- 437.0

Amino-
cyclohexyl)-ethyl]-
piperidin-4-yl}-
(2,4-difluoro-
phenyD)-
methanone and 3-

N-trans (4-{2-[4-(2,4-
Difluoro-benzoyl)-

58 piperidin-1-yi]-ethyl}-
cyclohexyl)-3-
methoxy-

. »
propicnamide methoxy-

propionic acid

498.6 Trans-{I-[2-(4- 499.2
N-trans (4-{2-[4-(2,4- Amino-
Difluoro-benzoyl)- cyclohexyl)-ethyl]-
59 | piperidin-1-yl]-ethyl}- piperidin-4-yl}-
cyclohexyl)-4-ethoxy- (2.4-difluore-

benzamide phenyl)-
methanone and 4-

ethoxy-benzoic




(2,4-Fluoro-benzoyl)-piperidin-I-yl]-ethyl }-cyclohexyl)-carbamic acid
tert-butyl ester and trifluroacetic acid. MS (m/e): 351.5 (M+H+). N-trans-
wol4sdAal4siR,4-Difluoro-benzoyl)-piperidin-1-vil

-ethyl}-cvclohexvl)-3-methoxv- propion
PCT/EP2007/051160 - 100 According

gl

PCT/EP2007/051160

ide WO 2007/093540
fhe procedure described for the

synthes
fluoro-b
the title
[2-(4-A

ts-of-{4-Chlero-N-trans
enzoyl)-piperidin-1-yl]-
compound was synth
nino-cyclohexyl)-ethyl]t

ethyl}-cyc
psized fro
piperidin-

[A_[D TA [
| Can iV

m Trans-{ I-
/-

otekyl)-benzamide

( examplg

yI}-(2,4
3-meth

N- ethy
the pro
derivati
[2 4-Af
(2 -difiue¥e
corresp
HPLC g

fraction

found

2-(1H-benzotriazol-1-yl)-1,1,3,
dlqsggfgpml mineinDOVF. MS (n/eycleBzolihttil).

e synthes

examplg
M+H) 436.5 Trans-{I-[2-(4- 437.0 Ami N-trans (4-{2-

difluoro-phenyl)-methd
DXy 5 propionicacid usin

lﬂreogo %’i{bgol or th
e 3@?@
rﬁg‘[hano

ommglaad 10 The py
1 revérsediphaka-colu

from ace{pnieigimater (0.05% Et3N). T

s yielded the respective
63A18 . Ex. No Syst

3-tetramet

esized from
-piperidir]
he (examp
rification
mn mater

2 amides
Ematic na

ao3 € 6(excm%?é% E’52[%1 ITE[EI;{'I‘IedIc

WAL peﬁorme%l with

heleddbordiareb
vhichoomipriselexa
me MW Starting materials M\

HYHPium tetraflu

safeidimgled8 fur
Trangifldoro-

¥
I(fe}S y|r)1terme iate

P dRfthy

with a gra

ite F) and
&5k
proborate

ther

F) and th
preparati
\dient forr
e produg
mples 58

[4-(2,4-

fl
Dnaoryg

=benzoyh=—cyclohexyt)

ethytf=pi

eridin-Fyifethyl=7p

peridin=2

difluoro-benzoyl)-
piperidin-1-yi]-ethyi}-
cyclohexyl)-amide

58 (2,44difluoro- cyclohexyl)-3 rdé8ioxy- |phenyhi rh2tivanone 4HH03-
propiona}rzy&gh r}rrldertg%lyanpgc_)plc nic acid 498:mifsans-{|-[2-(4- 499.2
carboxylic acid trans C},TdO}_w_XyD ethyl]-
({2 [4-(24 piperidin-4-yl}-
61 ) ’ (2 4-difluoro-
difluoro-benzoyl)- henyl)-
piperidin- I-yl]-ethyl}- ; ;EZHOM o
cyclohexyl)-amide Tetrahydro-furan-
3-carboxylic acid
392.4 Trans-{1-[2-(4- 393.4
Amino-
N-trans (4-{2-[4-(2,4- cyclohexvl)-ethyvl}-
6 Difluoro-benzoyl)- piperidin-4-vyl}-
piperidin- I-yl]-ethyl}- (2,4-difluoro-
cyclohexyl)-acetamide phenyl)-
methanone and
acetic acid
Tetrahydro-pyran-4- 462.5 Trans-{1-[2-(4- 463.4
carboxylic acid trans Amino-
6 (4_ {2_ [4_(2’4_ CyCIOheXyD‘Eth y}\] -

piperidin-4-yi}-
(2,4-difluoro-
phenyl)-

methanone and

aY

e

147}

1)

and

According to

/e
ned

to
\

-y}




N-trans (4-{2-[4-(2,4- Atnino Difluoro-benzoyl)- cyclohexyl)-ethyl]- 59
piperidin-I-yl]-ethyl}- piperidin-4-yl}- cyclohexyl)-4-ethoxy- (2,4-difluoro-

woPRiZamide phenyl) methanone and 4- ethoxy-benzoic WO 2007/P83a48s1 160
PCT/EP2007/051160 - 101 acid 536.6

N-trans (4 {2 [4- (2 4- cyclohexyl) ethyl] !

el

ans-{1-[2-(4- 537.3 Amino
fluoro- benzoyl) piperidin-4-yl|-

al
LLY.

mathbal
I}' mrcuryj=

plpcuw o le culyq \L A=clifttoro-66 (S AV hex |) 3~ \u pllcn
methanone and 3- [1,2,4]oxadiazol-3- (-retAYYYA-BEPantide [ 1,2,4]
oxadiazol-3 yl)-benzoic acid 448.5 Trans-41<fpbryhg e
Tetrahyldro-furan-3- Amino cafboxylic agid trans cyclohexyl)tethyl]-
(4-{2-[4}(2,4- piperidin-4-yl}- 61 (2,4-difluoro- difluoro-benzoyl) piperiqin-
-yl[-ethyT}- phenyl)- ¢ clohexy) -amide methanone and Tetrah dro-flran-
3-carba &IlH%d (39 A%rrans{#924- 308 Alhihd M-trans t4%3-[4-(2,4-
cyclohexid)ydetPifipos?- Difluoro{benzoyl)-i phsetidin-4-yl}-
piperidinHeyeatmpip¢Ridisdiftugro- cyclohexyl)-ethyl]-
63A1 | -ethyl}-cyclohexyl)- piperidin-4-yl}-
propionamide (2,4-difluoro-
phenyl)-
methanone and
propionic acid
4-Chloro-N-{4-{2-[4- | 406.5 Trans-{1-[2-(4- 407.3
(2, 4-difluoro- Amino-
benzoyl)-piperidin- i~ cyclohexyl)-ethyl]-
yi]-ethvyl}-cyclohexyl}- piperidin-4-yl}-
6342 benzamide (2,4-difluoro-
phenyl)-
methanone and
propionic acid and
4-Chloro benzoic
acid
Cyclopropanecarboxyl | 418.5 Trans-{1-[2-(4- 4194
ic acid (4-{2-[4-(2 4- Amino-
difluoro-benzoyl)- cyclohexyl)-ethyl]-
piperidin-1-yl]-ethyl}- piperidin-4-yl}-
63A3 cyclohexyl)-amide (2,4-difluoro-
phenyl)-
methanone and
propionic acid and
Cyclopropanecarb
oxylic acid
Cyclobutanecarboxyli | 432.5 Trans-{1-[2-(4- 4333
cacid (4-{2-[4-(2,4- Amino-
63A4 | difluoro-benzoyl)- cyclohexyl)-ethyl]-
piperidin- 1-yl}-ethyl}- piperidin-4-yl}-
cyclohexyl)-amide (2,4-difluoro-
phenyl)-
methanone and




cyclohexyl)-acetamide phenyl) methanone and acetic acid
Tetrahydro-pyran-4- 462.5 Trans-{1-[2-(4- 463.4 carboxylic acid trans

woARINRaf2-[4-(2,4- cyclohexyl)-ethyl]- 63 piperidin-4-yl}- diflyero:R80#0¥ 166
piperidin-l-yl]-ethyl}- (2,4-difluoro- cyclohexyl)-amide phenyl)- methanone
and WO 2007/093540 PCT/EP2007/051%80 - 102 Tetrahydro-pyran-

Vi)

carh

{ 2

no

ne 1 12 (A 407

2

sevihis asiA N o A4.[
/\yll\.l AU TV aAartTsS \"f 1

4. AQ0G B Tra
= TUJUU.J

(2,4-Difluoro- Amino- benzoyl)-E)iperidin-lPré%RliHélﬁ?\})iéﬂﬁll] 63A1 Y1
-ethyl }HcyclohexY1)- i eridin-4} 1 PP y}4 $ropidndaniera2o4-gifluoro
phenyl); methanone and proplionic acid | 4yGhlard-N-(4-{2-[4- 406.5
Frans={t=2«(4-—4073(24-difftuoro=—Amino-—benzoyh-piperidin=—1
cyclohexyMetiwteyiffetiyl }-cycdhexyl): pipesdinH2-yB-63AR i3dzamide
(2,4-diflugreppbenyl)- methanone and pragigiic acid and 4-Chloro
benzoig &g%%y@g&@p@@gparboxyl 418 -@&@{&3{&:@5%}-419-4
[4-(2.4-difluoro- piperidin-4-yl}-
benzoyl)-piperidin- - (2,4-diflnoro-
03A5 | 11_ethyl}-cyclohexyl)- phenyl)-
amide methanone and
propionic acid and
5-
Methanesulfonyl-
thiophene-2-
carboxylic acid
Chroman-3- 510.6 Trans-{1-[2-(4- 511.5
carboxylic acid (4-{2- Amino-
[4-(2,4-difluoro- cyclohexyl)-ethyl]-
benzovl)-piperidin-1- piperidin-4-yl}-
63A6 _ .
ylj-ethvl}-cyclohexyl)- {2,4-difluoro-
63A7 | amide phenyl)-
methanone and
63A8 propionic acid and
Chroman-3-
carboxylic acid
(note ; Chiral
separation yields
both enantiomers)
Biphenyl-4-carboxylic | 530.7 {1-[2-(4-amino- 530.9
acid {4-{2-[4-(2.4- cyclohexyl)-ethyl]-
difluoro-benzoyl)- piperidin-4-vyl}-
63A9 | piperidin-1-yl]-ethyl}- (2.4-diftuoro-
cyclohexyl)-amide phenyl)-
methanone and
biphenyl-4-
carboxylic acid
63A10 | N-trans (4-{2-[4-(2,4- | 540.6 Trans {1-[2-(4- 541.0
Difluoro-benzoyl)- amino-
piperidin-1-yi]-ethyl}- cyclohexyl)-ethyl]-




is acid (4-{2-[4-(2,4- Amino difluoro-benzoyl)- cyclohexyl)-ethyl]-
piperidin-l-yl]-ethyl }- piperidin-4-yl}- 63A3 cyclohexyl)-amide (2,4-difluoro

woPhg¥bssiaethanone and propionic acid and Cyclopropanecarb £¥¥iees1160

acid Cyclobutanecarboxyli 432.5 Trans-
(4-{2- [4 (2 4- Ammo 63A4 d|fluoro benz

nirarial

[2-(4- 433.3 c acid

iéi’) cyclohexyl)-ethyl]-

")/1n|

fliiara

vicls
I'JCI IUI II

IJI'JCIlUI | 1 yl] CLII)’ ylf bybl IICI\yI/ QIIIIUC \L ATl UUIU
phenyl)t ?ﬁi@ﬂh‘?’féfﬁe and WO 2007/09354@1};’-@@%@#126&)7/051160 - 103
propionjdgiphatia-€ytlobutanecarbo xylié4didigoktethanesulfonyl- $38.6
Trans-{li{R¢dn&8816 thiophene-2- Atningheanhpxylic acid (4-{2-
cyclohexyl)-ethyl]- [4-(2,4-diflupro- piperidined¥hodenzoyl)-piperidin- [L-
(2,4-diflroro yl -ethyl }-c clohexY)1 - Y ph %) AhRicle methahone and
propionjc acid and 5- Methanesulfonyl- tI‘H? phene-2- -2+ carboxylic acid
Chroman-3- 510.6 Tran s-{1-[2-(4- 511.5 carboxvlac acid (4+{2- Aming
N-trans {d-{2-[4-(2,4- | 473.5 Trans {1-[2-(4- 474.6
Difluoro-benzoyl)- amino-
piperidin-1-yi]-ethyl}- cyclohexyl)-ethyl]-
cyclohexyl)-2-(3- piperidin-4-yl}-
63411 methyl-isoxazol-5-yl)- (2,4-difluoro-
acetamide phenyl)-
methanone and 3-
methyl 5-
isoxazoleacetic
acid
528.6 Trans {1-[2-(4- 529.2
amino-
4-Trifluoromethyl-
pHneromemyl cyclohexyl)-ethyl]-
cyclohexanecarboxylic S
) piperidin-4-yl}-
63A12 | acid trans (4-{2-[4- ,
) (2,4-difluoro-
(2.4-difluoro-
benzoyl)-piperidin-1 phenyl)-
1 .cthy i}pcpciohex B methanone and 4-
YUY EyEIonesy Trifluoromethyl-
amide
cyclohexanecarbox
vlic acid
539.6 Trans {1-{2-(4- 540.3
N-(4-{2-[4-(2,4- ami”;" bothy]
63413 Difluoro-benzoyl)- ;)i(;e(;icfizy 4-;}y i
piperidin-1-ylj-ethyl}- (2.4-diftuoro-
cyclohexyl)-4-
. phenvl)-
morpholin-4-yl-
. methanone and 4-
benzamide .
morpholino
benzoic acid
63A14 N-(4-{2-[4-(2,4- 408.4 Trans {1-[2-(4- 409.4
Difluoro-benzoyl}- amino-
piperidin-1-yl]-ethyl}- cyclohexyl)-ethyl]-
cyclohexyl)-2- piperidin-4-yl}-




[4-(2,4-difluoro- cyclohexyl)-ethyl]- 63A6 benzoyl)-piperidin- 1-
piperidin-4-yl}- yl]-ethyl }-cyclohexyl)- (2,4-difluoro 63A7 amide phenyl)-
woBaRanage and 63A8 propionic acid and Chroman-3- carboxyig@sigh7/0s1160
(note : Chiral separation yields both engntiomers) Biphenyl-4-carboxylic
530.7 {1- [2 (4-amino- 530.9 aC|d (4- {2 [4=(2,4- cyclohexyl) -ethyl] -
H}-63A H—Z4-diftuero-

arichn P T PnS A P= IT=Y

A
JCI amm™=

UIIIUUIU UCIILU_yI} ni I_r Uul‘\J PP I _yl] CLIIyI
cyclohex{hd é%?ﬁécﬁf?é*ﬁﬂ(}ﬁ- méthanone artd-bHABAY-4- carboxylic adid
63A10 N-trans (4-{2-[4-(2,4- 540.6 Trans Pig2y{#- 541.0
Difluora-benzoyl)- amino- piperidin- 1- yl]-aiisn oyelahndRyl)iethyl] WO
2007/093540 PCT/EP2007/0501160 - 104nheyetalexydid- pippridin-4-yl}-
morpholin-4-yl- (2,4-difluoro- nicotinamide,gRenyl) methanone 2-
In0 nicotinic acid N-trans (4-{2-[4-(2 4- 473.5 Trans {1-[2-(4-
474.6 Diftunse-pepzoydpamin ajggerid%ﬂb)ﬂ];ﬁt{)ﬂ_mcyclo hexyl)-ethyl]-
cyclohexyi) z@ﬁ%hﬂ)f?e“d'n -4-yl} 63A1.1 rngltll;mﬂlllalisoxazol-S-yl - (2,4-difluoro-
benzoyl)-piperidin-1- cyclohexyl)-ethyl}-
63A15 | yll-ethyl}-cyciohexyl)- piperidin-4-vl}-
2-methoxy- {2,4-diftuoro-
propionamide phenyl}-
methanone and 2-
methoxy-
propionamide
2-Benzyloxy-N-trans | 498.6 Trans {1-[2-(4- 499.3
(4-{2-14-(2.4- amino-
diflnoro-benzoyl)- cyclohexyl)-ethyl]-
63A16 | piperidin-1-yl]-ethyl}- piperidin-4-yl}-
cyclohexyl)-acetamide (2,4-difluoro-
phenyl)-
methanone and 2-
Benzyloxy acetic
acid
(S)-Tetrahydro-furan- | 448.5 Trans {1-[2-(4- 4494
3-carboxylic acid (4- amino-
{2-{4-(2 4-difluoro- cyclohexyl}-ethyl]-
benzoyl)-piperidin- I - piperidin-4-vl}-
63417 vi]-ethvl}-cvclohexyl)- (2,4-difluoro-
amide phenyl)-
methanone and
{S)-Tetrahydro-
furan-3-carboxylic
acid
(R)-Tetrahydro- 448.5 Trans {1-{2-(4- 4493
63A18 fLu"an—S—carboxyﬁc amino-
acid (4-{2-[4-(2.4- cyclohexyl)-ethvl}-
difluoro-benzovl)- piperidin-4-yl}-
piperidin-I-yl]-ethyl}- (2,4-difluoro-
phenyl)-
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15

acetamide phenyl)- methanone and 3- methyl 5- isoxazoleacetic acid
528.6 Trans {1-[2-(4- 529.2 4-Trifluoromethyl- amino

waoSshexanecarboxyhc cyclohexyl)-ethyl]- 63A12 acid trans @@dfse07051160

piperidin-4-yl}- (2,4-difluoro- (2,4- difluorj-genzoyl)- i eridin-l- phenyl) yl]
-ethyl}- p cyclohexyl) methanone and mide Trifluoromethyl-

alak 2A0. L Tra .-.f’l r’)//l EAO 2 Nk DT AL

utyun.vn /\allcbal UU/\ ||Ll a\.,lu JIOJ. U TTANO L [\ ITFU. O TN\ <~ L"I‘ \2,4'

amino [)ﬁﬁ?&geﬁﬁlﬁi’éﬂﬂf‘gcyclc hexyl)-etHyBCBSR89AB ridint-yl]-ethy| }-
piperidip-4-yl}- cyclohexyl)-4- (2,4-difluordRndgsrdiisia-yl- phenyl)-
benzamide methanone and 4 morpholinpfibenzdicaapicBisAl4
N-(4-{24[4-(2,4- 408.4 Trans {l{[2-(4- 409.4¢iBifluoro-benzoyl)- amino-

ninaridin-1-\vl-athvl L. eveloheywvD-athvil-LevelohaywD-2- ninaridin-4-\vJ1 WO
piperai-i-y-ethyi-—EycioRexy-ety -6y GonRexy-=—piperHtin-a-yiy

2007/093540 PCT/EP2007/051160 - 105 hydroxy-acetamide
(2,4-difluoro- phenyl)- methanone and 2- hydroxy-acetic acid

Example 64

Trans-1-(4-Chloro-phenyD-3-{4-{2-[4-(2 4-difluoro-benzovD-piperidin-1-vi]-ethvl }-

cyclohexyl-urea

The title compound was synthesized from Trans-{1-[2-(4- Amino-cyciohexyl)-ethyl]-
piperidin-4-yi}-(2,4-difluoro-phenyl)-methanone { example 58, intermediate F) and 4-
Chloro phenyl isocyanate in acetonitrile according to the procedure described for example
38. MS (m/e): 504.3 (M+H™).

According to the procedure described for the synthesis of example 64, further urea
derivates were synthesized from Trans-{1-[2-(4-Amino-cyciohexyl)-ethvl]-piperidin-4-
y1}-(2,4-difluoro-phenyl)-methanone (example 58, intermediare F) and the respective
commercially available isocyanate. The purification was performed with preparative HPLC
on reversed phase column material eluting with a gradient formed from acetonitrile /water
(0.05% EtaN). The evaporation of the product fractions yielded the respective ureas which

comprise examples 64 and example 65.

Ex. | Systematic name MW Starting MW
No materials found
(M+H)+

504.02 Trans-{1 -{2-(4- | 504.3

Amino-
1-(4-Chloro-phenyl)-3- cyclohexyl)-
trans (4-{2-[4-(2.4- ethyl}-

piperidin-4-yl}-
(2,4-difluoro-
phenvl)-
methanone and
4-Chloro
phenyl

64 | difluoro-benzoyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-urea




(R)-N-Trans (4-{2-[4- 436.5 Trans {] -[2-(4- 437.4 (2,4-Difluoro- amino-
benzoyl)-piperidin-1- cyclohexyl)-ethyl] 63A15 yl]-ethyl }-cyclohexyl)-

waPiBe isigsfryl}- 2-methoxy- (2,4-difluoro- propionamide phenyl)}-meianons o
and 2- methoxy- propionamide 2-Benzylo>g§/-N-trans 498.6 Trans fl-[2-(4-

499.3 (4-{2-[4-(2,4- amino- difluoro-benzd

twihl

s

W AN V.V.X 2.9

2.4

1)- cyclohexyl)-ethyl] 63A16

PP
phe

arcdin.d v1l-athvil. ning
T L. yJ.J CLIlle PIPC

nyl)- methanone and 2-

ol A4
T T™=5F

pAJS
Benzylox

\Iﬂlnhf\\l
CYyCIOTMCAyT/Tacct

/ Seef@acid (S)-

midoa- L
o more (25

Tetrahydrd

hfr

44

{2-
634
anc
{I-[2
cyc

€2, 4-viferotinphehylanso 2(

.5 Trans {1-[2-(4- 449.4
[
\17 Y1] -ethyl }-cyclohex
o- furan-

(STt
)-(4~ 449! 18 f
|Myoémm}m3§?

N

ethyl}-cyclohexyl)-3-(4-
ethoxy-phenyl)-urea

4-(2,4-difluoro- cyclohexyl

3-carbox
-&thyil-
)1 - (2,41
3-carboxy
-3-carboxy
benzoyl)-

07/09354

ylic acid (4- amin

D-

bER2SY-pipd i
dfflagre- amide p
icyaolteR)-Tetr
ylignamino acid (4
é&@;@ﬂﬁl#zﬁé@f pif
( .,94?«1;1/'1'1;15021‘09 /o
phenyl)-
methanone and
4-ethoxy phenyl
isocyanate

N2 ]Iflﬁiperi(
henyl)- mel
hydro- 448
H{2-[4-(2,4
neridin-l-yl]
51160

difluoro-
-furan-

lin-4-yl}
thanone
.5 Trans

-ethyl}-

According to the procedure described for the synthesis of example 42A1 further derivatives

have been synthesized from the respective trans-{1-[2-(4-amino-cyclohexyl)-ethyl]-

piperidin-4-yl}-(2,4-difluoro-phenyl)-methanone { example 58, intermediate F) and the

corresponding amine. They comprise examples 65A1 to 65A4.

Ex. No | Systematic name MW Starting MW
materials found
{M+H)+
538.7 Trans {1-[2-(4- | 539.0
amino-
cyclohexyl)-
4-Phenyl-piperazine-1- ethyl]-
carboxylic acid trans piperidin-4-yl}-
65AL 1 (4 p2-[4-(2.4-difluoro- (2,4-difluoro-
benzoyl)-piperidin-1- phenyl)-
yl]-ethyl }-cyclohexyl)- methanone
amide hydrochloride
and 1-
phenylpiperazin
e
65A2 | 2,3-Dihydro-indole-1- | 495.6 {1-[2-(4-amino- | 496.2
carboxylic acid {4-{2- cyclohexyl)-
[4-(2,4-difluoro- ethyl]-
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- 106 cyclohexyl)-amide methanone and (R)-Tetrahydro-

furan-3-carboxylic acid Example 64 Trans- I-(4-Chloro-phenyl)-3-(4-
wd 2odda63s4gdifluoro-benzoyl)-piperidin-1-yl]-ethyl1- cyclohexyl}steae9odN6s1150
titte compound was synthesized from Tr%r%s-
(1-[2-(4-Amino-cyclohexyl)-ethyl]-
piperi\,u =2 y:} (2 A-ehfloro phcn_yl) methanone \CAalllplc uo, intermediate
F) and 4 1 DesHiorh BRI R deyanate in acdtBiiild Actatding to the
procediréldeidsfiberrieaximple 38. MS (/&)X H0213-(M+H+). According
to the precedare described for the synthesishehgkample 64, further urea
10 derivates were synthesized from Tran$-methanone
(1-[2-(4tAmino-cyclohexyl)-ethy|]-piperidin-g<qrochioride
yl}-(2,4{difluoro-phenyl)-meth anone (exa np g 28 |ptermed|ate F) and the
respective commercially available isocyapa e. T e Durlflcatlon was
performed with preparative HPL reve a lum terial
eluting with a gradient formed fr(?'nqgé%etor ﬁ” /E\j(v%t%%%g)o 6£f2)5ﬁlgt{j13N) The
evaporatiaa;phiieproduct fractions yielde L FYRED ctlve ureas which
1.5 con Qﬁi?ﬁo?( AMpIRS e4-and pxample gty Systematlc, name MW/
Sisating o aterlals found (M+H)+ 3ie0diFrand Xl 4[2-(4- 504.3
Amino- {1-(4 %3 ora-phen gyclohexyl)-(2a@nsi{dd2:[4-(2,4- ethyl] 64
difluoro} H@ PﬁP&é’f?&% 4 I} piperidin-gndirethyl} (2,4-glifluoro-
cyclohexyl)-6ieed phetiIERBthanone and |4:Chiorg phenyl WO
2007/093840PCT/EP2007/051160 - 107, igo&yar}lﬁlte. J

ydrochioride

and morpholine

447.6 {1-[2-(4-amino- | 448.3

Pyrrolidine-1- cyclohexyl)-
thyl]-
carboxylic acid (4-{2- e. Yl .
6344 [4-(2,4-difluoro- piperidin-4-yl}-
kd g Q . ]
benzoyl)-piperidin-1- (;4—dg1uoro
phenyl)-
1]-ethyl}- -
zlilizt:y Feyelohexy) methanone
hydrochloride
and pyrrolidine

Example 65A5

QOuinoline-4-carboxvlic acid trans (4-{2-[4-(3 4-difluocro-benzovl)-piperidin-1-vl]-ethvl -

cyclohexvl-amide

The title compound was prepared according to example 1 from Trans {1-[2-(4-amino-
cyclohexyl)-ethyl]-piperidin-4-yl}- (2 4-difluoro-phenyl)-methanone and Quinoline-4-
carboxylic acid to yield a white solid. (m/e): 506.3 (M+H"),

Further amide derivates were synthesized from Trans {1-[2-(4-amino-cyclohexyl)-ethyl]-
piperidin-4-y1}-(2,4-difluoro-phenyl)-methanone and the respective acid. The purification

was performed with preparative HPLC on reversed phase column material eluting with a



513.6 Trans-{1 -[2-(4- 514.5 Amino 1-(4-{2-[4-(2,4- cyclohexyl)-
Difluoro-benzoyl)- ethyl] 65 piperidin-I-yl] trans - piperidin-4-yl}-
woslWisgagiphexyl)-3-(4- (2,4-difluoro- ethoxy-phenyl)-urea PCT/EP2007/051160
phenyl)methanone and 4-ethoxy phenyl isocyanate According to the
procedure described for the synthesis ‘ol%(&ample 42A1 further derivatives
g?%\l@_ %%_(glrr}ﬁllsﬁlcg _%(r?(; :l)zggc%?ﬁ%%ﬁtz e_a\rt%%?&%g% ﬁ?ﬁ? The evaporation of the product
frrplapienyialat th Uehn e R FHEATH WHih SAERELER REMTHNES 80 indpractmat 65A17 .
F) and the 5 corresponding amine. They comprise examples 65Al to
65A4. Ex. No Systematic name MW Starting MW materials found
(M+H)+ 538.7 Trans {1-[2-(4- 539.0 amino- cyclohexyl)-
BzPRkgn Vl%?i%ﬁ%@ﬁéﬂﬁeethy” CRiRexylic %@Lg&f]q,ns piperidigrdoyl}- 65A1
(4-{2-[4+(2,4-difluoro- (2,4-diflyoro- benzoggpgeggidin-l- ph%g/[l) 4 y]] -ethyl
}-cyclohexyl)- methanone amide hydroch Ordeand 1- pk egr%
65A2 2,3-Dihydro-indole- 1- 495.6 {1-[2-(4-amino- 496.2 c
(4-{2- cyclohexyl)- [4-(2,4-diflupro- ethyl] WO 2007/093540
PCT/ER2007/051160 - 108 benzof)-pipCFithn I hiptidin491-

piperazin e
lic acid

amino-
Quinoline-4- cyclohexyl)-
carboxylic acid trans ethyl]-

O5AS | (4 2-[4-(3.4- piperidin-4-yl}-
difluoro-benzoyl)- (2 4-difluoro-
piperidin-1-vyl]-ethyl}- phenyl)-
cyclohexyl)-amide methanone and

Quinohine-4-

carboxylic acid

448.5 Trans {1-[2-(4- {4494
amino-
cyclohexyl)-
ethvl}-
piperidin-4-y1}-
(2, 4-difluoro-

Tetrahvdro-furan-3-
carboxylic acid trans
6546 | (4 (2.[4-(3,4-
difluoro-benzoyl)-

piperidin- 1-yl]-ethyl}- thzllyly

cyclohexyl}-amide methanone
Tetrahydro-
foran-3-

carboxylic acid

418.5 Trans {1-[2-(4- | 419.3
amino-
cyclohexyl)-
ethyl}-
piperidin-4-yl}-
(2,4-difluoro-
phenyl)-
methanone and
Cyclopropaneca
rboxylic acid

Cyclopropanecarboxyl
65A7 | icacid (4-{2-[4-(3.4-
difluoro-benzoyl)-
piperidin- 1-yl]-ethyl}-
cyclohexyl)-amide




yl]-ethyl }-cyclohexyl)- (2,4-difluoro- amide phenyl) methanone
hydrochloride and indoline 463.6 {1-[2-(4-amino- 464.2 Morpholine-4-

woNiehexsyl)- carboxylic acid (4-{2- ethyl] 65A4 [4 (24-difluoroperppag 71051160
piperidin-4-yl)- benzoyl)-piperidin-I- (2,4-difluoro- yl]-ethyl }-cyclo exylg

- phenyl) amide methanone hydrochlorldle](bnd morpholine 447.6

{i {L (4 ﬁmlnc 44.8- 3 P\lrrchrl ! r\ur\ln!ﬂex\l!\ Carhcvullr\ '_':Clrl /4 {2
ethyl] §5A4 [4-(2,4-difluoro- pipﬁmﬁﬁn 4-ytyrhenzoy)piperisto-

(2,4-difluoro- yl]-ethyl}-cyclohe

xyl)- phe yg}nﬁmlde methanone

hydrochloride and pyrrolidine | Example 65 n)ollne- -carboxyli¢ acid
trans (4-f2Mi4d{3pkaliffooyb-benzoyl)-pip r| }} -ethyl }
cyclohexy)opmgde-2-The title gompound w repared according to
ple g ITJQE&% ;!g( [1%_(4 amino- | piperidin-4-yl}-
cyclohexyl) (%tg (%ﬁ)l e(gldln -4- yl} (2,4-difl @é-ﬁﬁ@r@ﬂ?—me hanone and
QUII’]O|IH%—W-&C IC aciq to yield a whig@<olig. (m/e): 506.3 (M+H+).
Further aé%ﬁ@i?ég% 1 >ynthesize=qnfégmn'5§@1§1d
{1-[2- (4t 3HhiRE-EyTEHERGEYEthy1]-
piperidi 134113'41}1(2,4-difluoro-phenyl)-metk e raspective agid.
The purtification 10 was performed with pre ara I]tlve ?—C}BK(, on reversed
phase golumn material eluting|with a wo!
PCTIER2007/051160 - 109 gradient for T?é&’%ﬁlica%@tbnirtrile Iwater
(0.05% [ET3N). The evaporation of the product
_ 420.5 Trans {1-[2-{(4- | 421.]
amino-
N-trans (4-{2-[4-(3,4- cyclohexyl)-
65A0 | Difluoro-benzovl)- ethyl]-
piperidin- 1-vll-ethvl}- piperidin-4-yl}-
cyclohexyl)- (2,4-difluoro-
butyramide phenyl)-
methanone and
butyric acid
454.3 Trans {I-[2-(4- [ 455.3
amino- '
2,2-Difluoro- cyclohexyl)-
ethyl]-
cyclopropanecarboxyl L
OSAL0 | 50 acid (4-(2-[4-(3.4- piperidin-4-yl}-

. (2,4-difluoro-
difluoro-benzovl)- henvl).
piperidin-1-yl]-ethyl}- phenyl)
cyclohexyl)-amide methanone and

2.2-Difluoro-
cyclopropaneca
rboxylic acid
Tetrahydro-pyran-d- 462.5 Tra'ns {1-[2-(4- | 4634
carboxylic acid (4-{2- Ao
65A11 [4-(3,4-difluoro- cyciohexyl)-
benzoyl)-piperidin- 1 ethyl]-
y1]-ethyl }-cyclohexyl)- piperidin-4-yl}-
amide (2,4-difluoro-
phenyl)-



fractions yielded the respective amides which comprise examples 65A5 to
example 65A17 , Ex. No Systematic name MW Starting MW materials
wdbshed¥pH)+ 505.6 Trans {1-[2-(4- 506.3 amino Quinolinegder yp2007/0s1160
cyclohexyl)- carboxylic acid trans ethyl] 65A5 (4-{2-[4-(3,4- piperidin-4-yl}-
difluoro-benzoyl)- (2,4-difluoro- piperidin-'1-yi]-ethyl}- phenyl)-

eyetehexyh-amide-methaneneand-Quinpline—4—carboxylic-acid-448-
Trans {1-[2-(4- 449.4 amino- Tetrahydrg-TAFERRORSERhexyl)- carboxylic
acid trans ethyl] 65A6 (4-{2-[44(3,4- piperidiicabyliretifluoro-benzoyl)
(2,4-difluoro- piperidin-I-yl]-ethyl }- phenylpyeyeidhexyl)-amide methanone
Tetrahydro- furan-3- carboxyli¢ acid 418, 2ktnsHii- 419.3 amino-
Cyclopropanecarboxyl-eyclohexyly 85A7 s acid {4-{2-]4-(3.4--ethyl] -
difluorotbenzoyl)- piperidin-4-yliyigeridintiryhlsgthyb Y42, 4§ goro-
cyclohekyl)-amide phenyl) methanone ang,Gyglopropangca rboxylic acid
2-Cyclopropyl-N-(4- g;l(ﬁh exyl)-
65A12 | {2-14-(3.4-difluoro- . Y s g
e piperidin-4-vl}-
benzoyl}-piperidin-1- .
(2,4-difluoro-
yl]-ethyl}-cyclohexyl)-
_ phenyl)-
acetamide
methanone and
2-Cyclopropyl
acetamide
510.6 Trans {1-[2-(4- | 511.5
amino-
Chroman-3- cyclohexyl)-
carboxyhc acid (4-{2- ethyl}-
65A13 . L
[4-(3,4-difluoro- piperidin-4-yl}-
benzoyl)-piperidin-1- (2,4-difluoro-
yl]-ethyl}-cyclohexyl)- phenyl}-
amide methanone and
Chroman-3-
carboxylic acid
479.5 Trans {1-[2-(4- | 480.5
amino-
4-Cyano-N-trans (4- cz;:lc;}hexyl)-
65A14 | {2-[4-(34-difluoro- ey
oo piperidin-4-vl }-
benzoyl)-piperidin-1- )
(2,4-difluoro-
yl}-ethyl}-cyclohexyl)-
, phenyl)-
benzamide
methanone and
4-cyano benzoic
acid
N-trans (4-(2-[4-(3.4- 519.6 Tra‘ns [1-[2-(4- | 520.2
65A15 ) amino-
Difluoro-benzoyl)-
Ny cyclohexyl)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-4-pyrrol- ethyl]-
¥ piperidin-4-yl}-




10

WO 2007/093540 PCT/EP2007/051160 _110 538.6 Trans {i-[2-(4- 539.5
amino- 5-Methanesulfonyl- cyclohexyl)- thiophene-2- ethyl] 65A8

wEHPAG R

benzoyl) plperldln -I- phenyl)- yl]-ethyl }-
amide 5 Methanesulfony 1-thiophene-

cid (4-{2- piperidin-4-yl}- [4-(3,4-difluoro- (2,4- dlflg‘;%o
clyclohexyl) meth

anone a

/EP&€}07/051169

l:garboxyllc acid 420.5 Trans

{1 [2 (/I /I’)1 1 gmunn N trans //I I’) f/l {’2 /I r\\/hlnhnvul\ F"—'\AO
Difluoro} BeﬂzWB‘t}%ﬂ] plperldln 1- yI] =ﬂ3)i’r P’%}Eéﬁdln-él -yl)-
cyclohekyl)- (2,4-difluoro- butyramide phepyfpmiethan one and butyric
acid 454.3 Trans {1-[2-(4- 455{3 amino-|\y2=MDifllearoacyclohexyl) -
cyclopropanecarboxyl ethyl] 65A10 is acick(ofs14-(3,4- piperidin-4-yl}-
difluorosbenzoyl)- (2,4-difluorot piperidin: }fg -ethyl)- phenyl)- .
cyclohexyl)-amide methanoneiand '2.2-Difluoro- cyclopropaneca rboxylic
acid Tetrahydro-pyran-4- 462.5 J1aps {1-[%%—84%@:%}( 4 15202
amino-
N-trans (4-{2-[4-(3,4- cyclohexyl)-
. ethyl]-
Rl pperidin-51}
cyclohexyl)-4-pyrrol- (2,4-diftuoro-
1-yl-benzamide phenyl)-
methanone and
4-pyrrol
benzoic acid
539.6 Trans {1-[2-(4- | 540.5
amino-
N-trans (4-{2-[4-(3,4- cyclohexyl)-
Difluoro-benzoyl)- ethyl}-
65A17 piperidin-1-yl]-ethyl}- piperidin-4-yl}-
cyclohexyl)-4- (2,4-diflnoro-
morpholin-4-yl- phenyl)-
benzamide methanone and
4-morpholine
benzoic acid
Example 65A18

2-Benzvioxv-N-trans (4-{2-14-(2-chloro-4-fluoro-benzovli-piperidin-1-vli-ethvl -

cyclohexvl)-acetamide

Stepl

1-[4-(2-Chloro-4-fluoro-benzovl)-piperidin- 1-vll-ethanone

2-Chloro-4- fluoro-1-iodobenzol {5 g, 19 mmol} is solved in THF (3mL) and at -10°C
isopropyl magnesium chloride-lithiurn chloride { 2M in THF) was added dropwise and the
mixture stirred for 30 minutes at °0 C, At -10°C l-acetyl-isonipecotoyl chloride is added
(3.3 g, 18 mmol) solved in THF { 2mL) and the mixture stirred for 10 minutes to -10°C and

4 b to °0C. Water was added and the reaction extracted with dichloromethane.
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carboxylic acid (4-{2- amino 65A11 [4-(3,4-difluoro- cyclohexyl)-
benzoyl)-piperidin-I- ethyl]- yl]-ethyl}-cyclohexyl)- piperidin-4-yl}- amide
wolZefs7idlagso phenyl) WO 2007/093540 PCT/EP2007/051160p¢ sy 007/051160
methanone and Tetrahydro- pyran-4- carboxyllc acid 432.5 Trans
{1-[2-(4- 433.2 amino- 2-Cyclopropyl-N- (]4’5- ‘tyclohexyl) 65A12
%IL)T#%L]- Iflﬂorotfle}#gétan /%{chéglfeggﬁlﬁ he%l S%'% IQO?H l(luxl(l é%thgllear orange
cyc "‘r‘j’ 4- ro- acetami p) methanone a
ligpe éldpg(é aé’&lé]ﬁﬁlﬁé/s)mz@‘ﬁa%*(fl[é -(4- 511.5 amino- Chroman 3-
cyclohexyl)- carboxylic acid (4-{2- ethyl] 65A13 [4-(3,4-difluoro-
Suipetidin-4-yl}- benzoyl)-piperidin-I- (2,4-difluoro- yl]-ethyl }-cyclohexyl)-
phenyl) amide methanone and Chroman-3- carboxylic acid 479.5 Trans
fLTRIHEe 488 ramingrv]) -piperidin-4-vi-methanone: hvdrochloride

1-[4-(2-Chloro-4-fluorc-benzoyl)-piperidin- 1-yl} -ethanone (1.8 g, 6.5 mmol) was solved
in 6 N HCI (17mL) and water was added 17 mL . The mixture is stirred at reflux overnight,
Diethylether { 20 mL) was added and the reaction extracted . The organic phase was
discarded and to the water an aqueous solution (10%) of sodium hydroxide was added
until pH 11 and was extracted eith dichloromethane. Removal of the solvent gave 1.1g, 5
mmol of the title compound (66% vield). (m/e): 242.3 (M+H").

Intermediate F and F

Trans {1-[2-(4- Amino-cvclohexyh-ethvll-piperidin-4-v1-{2-chloro-4-fluoro-phenvyl)-

methanone

The title compound was prepared following the steps aiready described on example 1 from
(2-Chloro-4-fluoro-phenyl)-piperidin-4-yl-methanone and Trans-[4-(2-Oxo-ethyl)-
cyclohexyl}-carbamic acid tert-butyl ester following removal of the Boc protecting group by
treatment with trifluoroacetic acid. (m/e): 367.4 (M+H").

2-Benzyvloxv-N-trans (4-{2-[4-(2-chloro-4-fluoro-benzovl-piperidin- I -vii-ethvl }-

cvelohexyl)-acetamide

The title compound was prepared as described on example 1 from Trans {1-[2-(4- Amino-
cyclohexyl)-ethyl]-piperidin-4-vl}-(2-chloro-4-fluoro-phenyl}-methanone, 2-(1H-
benzotriazol-1-vi)-1,1,3,3-tetramethyl urontom tetrafluoroborate, N-
ethyldiisopropylamine and 2-Benzyloxy acetic acid in DMF. (m/e): 515.3 (M+H™).

According to the procedure described for the synthesis of example 65A18 further
derivatives have been synthesized from Trans {1-[2-(4- Amino-cyclohexyl)-ethyl]-
piperidin-4-yi}-(2-chloro-4-fluoro-phenyl)-methanone and the corresponding acid. The
purification was performed with preparative HPLC on reversed phase column material
eluting with a gradient formed from acetonitrile /water (0.05% Et;N). The evaporation of



yl) 4-Cyano-N-trans (4- cyclohex - 65A14 (2-[4-(3,4-difluoro- ethyl]
benzoY1)-P eridin-I- piperidin-4-yl}- iP yl]-ethyl}-cyclohexyl)- (2,4-difluoro-
W Zamide phenyl)- methanone and 4-cyano penzoip acid R8BI 51160
{I-[2-(4- 520.2 65A15 N-trans (4-{2-[4-(3,4- amino- Diflnoro-benzoy

piperidin-I-yl]-ethyl }- cyclohexyl)- cyclohgsyt)-4-pyrrol- ethyl]-

iperidin-4-yl} WO 2007/093540 PCTIEP2007/051160 - 112
e e e S L P e Beler a8 o
cxaare 6°8\3%ans {1-[2-(4- 520.2 amino- N-trans (4-{2-[4-(3,4- cyclohexyl)
65A16 Difluoro-benzoyl)- ethyl]- piperidin- I-yl]-ethyl }- piperidin-4-yl}-
cyclohexyl)-4-pyrrol- (2,4-difluoro- 1-yl-benzamide phenyl) methanone and
4-pyrrol benzoic acid 539.6 Trans {1-[2-(4- 540.5

Ex. No | Systematic pame MW | Starting materials | MW
found
(M~+H)+

515.1 | Trans {I-[2-(4 | 515.3

Amino-
2-Benzyloxy-N-trans cyclohexyl)-
65A18 | (4-{2-[4-(2-chloro-4- ethyl]-piperidin-
fluoro-benzoyl}- 4-y1}-(2-chloro-4-
piperidin-1-yl}-ethyl}- fluoro-phenyl)-
cyclohexyl)-acetamide methanone and
2-Benzyloxy

acetic acid

556.1 | Trans {1-[2-(4- 556.1
Amino-

-trans (4-{2-[4-(2-
N-trans (4-{2-[4-(2 cyclohexyl)-

Chloro-4-flnoro-

o thyl]-piperidin-~
65A19 benzoyl)-piperidin-1- ethyl]-piperidin
4-yl}-(2-chloro-4-
yl}-ethyl}-cvclohexyl)-
_ fluoro-phenyl)-
4-morpholin-4-vyl-
. methanone and
benzamide .
4-morpholine
benzoic acid
465.1 | Trans {1-[2-(4- 465.3
Amino-
Tetrahydro-furan-3- cyclohexyl)-
_ carboxylic acid trans ethyl]-piperidin-
65A20 | (4 (2 14-(2-chloro-4- 4-yl}-(2-chloro-4-
fluoro-benzoyl)- {fluoro-phenyl)-
piperidin-1-yl]-ethyl}- methanone and
cvclohexyl)-amide Tetrahydro-
furan-3-

carboxylic acid

65A21 | Cyclopropanecarboxyl | 434.9 | Trans {1-[2-(4- 4354
ic acid trans (4-{2-[4- Amino-
(2-chloro-4-fluoro- cyclohexyl)-




amino- N-trans (4-{2-[4-(3,4- cyclohexyl)- Difluoro-benzoyl)- ethyl] 65A17 i
eridin-I- Y1] - eth 1 i eridin-4-1 Pp y}- PP Y}- cyclohexyl)-4- (2,4-difluoro-

wo@@fﬂm%lé%d"yl' phenyl)- benzamide methanone and 4'm°rp%i%:mo7ms1160

benzoic acid Example 65A18

2-Benzyloxy-N-trans-(4-{2-[4-(2-

chIoro’-i—lfﬁroro-benzoic)-piperidin-l-yl]-eth
1.5

yH—eyel
1-[4-(2-
fluoro- }
isoprop

1-acety

hexyl)-acetamide-Ste
CriBEeYALTRIBESHENY Oy
| vibatbdhzotihgxd r
yhmagnesium chloride

dropwise and the mixture stirrfed for 3(

-isonipecotoyl chloride

2mL) and the mixture stirred for 10 mir
Water was added and the reag¢tion ext

)-piperi
nmol) is
lithium ¢
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Rl pEEAdSne

sbivigel IachE(3m
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LE&%(SQ:OZL%QH and 10 4 It to OC

acted iR Gichlora
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+). Step
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Hirhidyipathadione

1y, with Heptane/
e Tiquid (18 g,

i..8 g, 6.5 mmol)

e ypsagaee-14- mL. The mikture

Pleh Vs added and the

1 to the water an
until pH 11 and

10 mmq
Interme

| of the title compound
diate E and F Trans

loro-4-fluoro-

11-[2-(4 -ﬁm}gggqﬁg@q%y@-ethyl]-pipe

methano

GG Vel e 3 €

idiRAS1}-(2-chlor
cyclohexyl)-

+H+).
V|44|§|.4)

b-4-fluoro-phenyl

[4-(2-chloro-4-
fluoro-benzoyl)-
piperidin-1-yi}-ethyl}-
cyclohexyl)-amide

thyl]-piperidin-
65423 benzoyl)-piperidin-1- ethyl]-piperidin
4-yt}-(2-chloro-4-
ylj-ethyl}-cyclohexyl)-
2-cyclopropyl fluoro-phenyl)-
Y p Py methanone and
acetamide
2-cyclopropyl-
acetic acid
437.6 | Trans {1-[2-(4- 4374
Amino-
N-trans (4-{2-[4-(2- Tn; )
cyclohexyl)-
hioro-4- -0~
65424 | Chloro-d-fluoro- ethyl]-piperidin-
benzoyl)-piperidin-1- ‘
4-y1}-(2-chloro-4-
yl]-ethyl}-cyclohexyl)-
ropionamide fluoro-phenyl)-
prop methanone and
propionic cid
: 479.04 | Trans {1-[2-(4- 479.3
Tetrahydro-pyran-4- Amino-
carboxylic acid (4-{2- -
65A25 Y. cyclohexyl)

ethvl]-piperidin-
4-v1}-(2-chloro-4-
fluoro-phenyl)-
methanone and

Tetrahydro-




The title compound was prepared following the steps already described on
example 1 from 15 (2-Chloro-4-fluoro-phenyl)-piperidin-4-yl-methanone

woAe7JiaRsgs [4-(2-Oxo-ethyl)- cyclohexyl]-carbamic acid tert-bpgy gst67/0s1160
following removal of the Boc protecting group by treatment with
trifluoroacetic acid. (m/e): 367.4 (M+H3r 15, Benzyloxy N-trans

(A LD (A (D nlﬁlr\rr\ A-fluioraho Pat] riclin-l e 200 I\l
\ 1 1 \ mMoOTO =" TTauUT U JC1 Uyl} PlFCl'u"l T -Ly' T [ V)

ohexyl)+acetamide The title compound W¥prépared as cescrlbed n
example 1 from Trans { I-[2-(4{Amino- | carboxylic acid
cyciotreryh)-ethyti-piperidin-a-yt}=(2=chtpro-4-ftuoro-phenyl)-methanone,

2-(1.H- benzotriazol-1-yl)-1,1,3, 31etkamdtisurohiu-tetraffiddrdborate, N
ethyld isopropylamine and 2-Benzyloxy Acetic-acid in DMf. (m/e): 515.3
(M+H+). 5281 &Benedingigithe rocedurecgﬁgﬁepﬁgi for the synthesis [of

example Grflafursher derivatives haygheen,synigsized from Trans

- uno- cIo -ethyl]-

gﬁplé% %;ﬂ %:'(h or(;%éy uoro-phenyl) 4:?41 iharona S the
correspph &?a%e purification wWasSEPFEHEY \with preparative
HPLC dri#sferssazsitise column mate@astiaiiming Wit a gradient formed
from aceropetifensiarlr¢d@3% Et3N). [The evaporation off WO
2007/093540 IR/ ERRAO7/051160 -L1x¥ishe:pecdiich ftactions yielded the
respect|ve amides which comprise exa r{}glgi,sﬂggééB to example 65A28.

Ex. No Systematic name MW Starting matgrials M\y, found (M+H)+ 515.1
Trans {1-[2-(4- 515.3 Aming 2-Benzyloxy-N-trans cyclohéxyl)- 65A18
(4-{2-[4}(2-chloro-4- ethyl] -pipe flu yhr 4-yl} lorot4-
piperidin-1-yl]-ethyl }- fluoro- phér%lr)(‘J cyggﬁgsgi[%g)gtamdégrgn%:han bne

and 2-Benayloxy 4aeetic-arid §56.1 Trand 11-12-(4- 556.1 |N-trans
(4-{2-[4L@n ArinedzBlero-4-fidoro- cyclGHERT*BEA19 benzoy)1 -

fekading| ipendin- 1 ethyl]-piperidin-
b@ﬁ%{]ﬁ%ﬁ&qmn 1 4y1}-(2-chloro-4-

fluoro-phenyl)-
methanone and
3-methoxy-
propionic acid

vl}-ethyl}-cyclohexyl)-
3-methoxy-
propionamide

505.1 | Trans {1-[2-(4- 5054
Amino-
cyclohexyl)-
ethyl]-piperidin-
4-yl}-(2-chloro-4-
fluoro-~phenyl)-
methanone and
4-Chloro benzoic
acid

4-Chloro-N-trans (4-
{2-[4-(2-chloro-4-
fluoro-benzoyl)-
piperidin-1-yi]-ethyl}-
cyclohexyl)-
benzamide

65A28
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yl] -ethyl}- cyclohexyl) - 4-yl}-(2-chloro-4- 4-morpholin-4-yl- fluoro-phenyl)-
benzamide methanone and 4-morpholine benzoic acid 465.1 Trans

wdlsie7idsdfp-3 Amino Tetrahydro-furan-3- cyclohexyl)- carboxylic.agid
LT Divercin- 65A20 (4-(2.14-(2.chioro4- 41 (2-ch ARSI

fluoro-benzoyl)- fluoro-phenyl)- plperld'lnl—]fﬂ/t] -ethyl }- methanone and
cyclohexyl)-amide Tetrahydro furan-3- carboxylic acid 65A21
Cyclopropanecarboxyl 434.9 Trans {1-[2-(4- 435.4 is acid trans (4-{2-[4-

Amino- éz-chloro-4-fluoro- cyclohexyl) WO 2007/093540
051160 -11.5 benzoyl)-piperidin-I- ethyl] -piperidin- yl]-ethyl

}- cyclohexyl) 4- yI} (2 chIoro 4 arnlde quoro phenyl) methanone and
4 . 4 Arhd { A 1_ i

;(éa{%—,[ﬂ{z Amlno Chloro 4 fluoro exyl)- 65A22 benonl) rer|d|n I- ethyl]
“ethyl]-piperidin- yl]-ethyl}- pcyclohexyl)- 4-yl}-(2-chloro-4- butyramide

plipro:RReAU-MRINBRMNEANE JBUMHE BEIs {1-[2-(4- Amino-cyclohexyl)-ethyl]-
piperidin-4-yl}-(2-chloro-4-fluoro-phenyl)-methanone and acetyl chloride, MS (m/e):
409.4 (M+H™

Example 66

4-Ethoxy-N {4-[4-(4-fluoro-benzovh-piperidin-1-vi]-butvl}-benzamide

Intermediate AC

{4-[4-(4-Fluoro-benzovl)-piperidin- 1-vl]-butvl}-carbamic acid tert-butvyl ester

4-(4-fluorobenzoyl) piperidine hydrochloride (0.5 g, 2.01 mmol) is suspended in
acetonitrile (5ml), 4-(Boc-amino) Butyl Bromide was added (0.569 g, 2.0! mmol) and
sodium iodide (0.461g, 3.02 mmol) and the mixture was stirred at 80°C overnight. Water
was added and the aqueous phase was extracted with 30 mL dichloromethane. The
combined organic phases were dried with magnesium sulfate, filtrated concentrated and
purified with column chromatography on silica using dichloromethane/ Methanol (95/0.5)
to yield 0.830 g, { 2.1 mmol, 100% yield) of the title compound as a brown solid. MS
(m/e): 379.2 (M+H™).

Intermediate AD

4-Amino-butyD)-piperidin-4-vl]-(4-fluoro-phenvl)-methanone: trifluoro-acetic acid

According to the procedure described for the synthesis of Trans-{1-{2-(4-Amino-
cyclohexyl)-ethyl]-piperidin-4- vl }-(4-fluoro-phenyl)-methanone, triflucroacetic acid salt
(intermediate F), the title compound was synthesized from {4-[4-(4-Fluoro-benzoyl)-
piperidin-1-yl]-butyl}-carbamic acid tert-butyl ester and trifluroacetic acid. MS (m/e):
279.2 (M+H™).

4-Fthoxv-N-{4-[4-(4-fluoro-benzovl)-piperidin-1-vll-butyl }-benzamide
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449.0 Trans fl-[2-(4- 449.4 N-trans (4-{2-[4-(2- Amino Chloro-4-fluoro-
cyclohexyl)- 65A23 benzoyl)- tperidin-I- ethyl] -piperidin- yl]-ethyl}-

WOW&!%Q%B 4-yl}-(2-chloro-4 fluoro-phenyl)- 2-cyclopropyl a @12%3%07/05116{}

methanone and 2-cyclopropyl- acetic acid 437.0 Trans {I-[2-(4- 437.4

N-trans (4-{2-[4-(2- Arnmo 65A24 Chloré-ﬁ-fluoro cyclohexyl)-

zienz%éh?%gd'%ée%?é’ UcBIRBLE, ¥ }J%éfx‘é(g SR o0 Notranse(a- (2-[4-(4-

oro Ionami rne noneand propio

f&@f@?b@@&@ﬂhﬁﬁ)ﬂr{ il dﬁ9e§1Yifb€r wayb&ﬁmmﬁéﬁuh@@mb@xvlﬁw title

@cith ({2 -vepclah@xyihe® A2 Aradchioro-Am (nethyivipiparidiom -4- yl] - (4-fluoro-
|

ﬂi‘r&rﬁjbﬁ@é%?ﬁn% ¥}1fﬁ¥o98 U0t gfm%gr@@ﬂ»% &L;gc;% Bé@nmn ¢ 2-(1H-

cyclohexyl)-amide rnethanone and Tetrah

WSEREE RO 5 1160°: tm%mhuaowsdﬁpmem%@eti WAE{1-[2-(4-

Sb8 Bisepning BeidetiaiiifoMi oyelohxyd)« Midphene-2- ethyl]

-piperidin-

Following the procedure described for the synthesis of example 66, further amide
derivates were synthesized from [ 1-(4-Amino-butyl)-piperidin-4-yl}-{(4-fluoro-phenyl)-
methanone; trifluoro-acetic acid salt and the respective commercially available acid. The
purification was performed with preparative HPLC on reversed phase column material
eluting with a gradient formed from acetonitrile /water (0.05% Et;N). The evaporation of

the product fractions yielded the respective amides which comprise examples 66 and

example 68.
Ex. | Systematic name MW Starting materials MW
No found
(M+H)+
426.5 [ 1-{4-Amino- 4273
4-Bthoxy-N-{4-[4-(4- butyl)-piperidin-4-
yl]-{4-fluoro-
fluoro-benzoyl)-
06 1 Siperidin-1-yl]-butyl}- phenyl)-methanone;
benzamide trifluoro-acetic acid
salt and 4-Ethoxy
benzoic acid
464.5 [1-(4- Amino- 465.1
butyl)-piperidin-4-
N-{4-14-(4-Fiuoro- ylJ-(4-fluoro-
benzoyl}-piperidin-1- phenyh)-methanone;
67 | yi]-butyl}-3-(5-methyl- trifluoro-acetic acid
[1.2,4]oxadiazol-3-yl}- salt and 3-(5-
benzamide methyl-
[1,2,4loxadiazol-3-
y)-benzoic acid
68 | Tetrahydro-furan-3- 376.4 f1-(4-Amino- 377.2
carboxylic acid {4-[4- butyl)-piperidin-4-
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65A26 carboxylic acid (4-{2- 4-yl}-(2-chloro-4 [4-(2-chloro-4-

fluoro-phenyl)- fluoro-benzoyl)- methanone and piperidin-Il-yl]-ethyl}- 5-
wEYsPsul-ainide Methanesulfonyl thiophene-2- carboxylic af@rm(ﬁwesuﬁ(}
Trans {1-[2-(4- 453.2 N-trans (4-{2-[4-(2- Amino Chloro-4-fluoro-
cyclohexyl)- 65A27 benzoY1)- iperidin-éthyl]-piperidin- yI] -ethyl}-
eyetehexy—4-yi}-2-ehloro-4--3-methoxy—fHuoro-phenyl--propionamid
metHanBher et eiBthoxy+ propionic é(g]d%ﬁ@’&f‘?’rans {I-[2-(4- 505.4
4-Chidperiditrdnsl[dusyiino| {2-[4-(2-chidrensd) epeibleryl): 65A28
fludrasbeazoyl)- ethyl] -piperidin- piperidiifhdoyd]-aiéut kedtyl}-(2-chloro-4
cyclohexyl)- fluoro-phenyl)-|benzami esmeg{g@m%@;ggcfl- hloro benzo
acid WO 2007/093540 PCT/EP2007/ %%93_-6%7()mm le 65A29
N-ttans .
(4-{2-[4-(2-Chloro-4-fluoro-bhenzoyl)-p paé;F%in-l-yl]-ethyl]-c clohexyl)-
acetamide 5 Prepared as described on example 36 from Trans
{1-[2-(4-Amino-cyclohexyl)-ethyl]-

[ eri(?i -él-yl}-(z-chloro-4-fluoro-phenyl)-methanone and. acetyl chloride.
%%%Frﬁ%f 409.4 (M+H-) Example 66 4-Ethoxv-N 44-f

4-(4-fluoro-benzoy-piperidin-1-yl]-butyl]-benzamide
E—(gl-éhloro-pgenv - ~p;’ -f4-( 4—1‘11;1gllo—be%{z]ov}_)—Diperidin— 1-vl]-butyllurea

|y

c

The title compound was synthesized from Trans-[ 1-(4-Amino-butyl)-piperidin-4-vi]-(4-
fluoro-phenyl)-methanone; trifluoro-acetic acid salt and 4-Chloro phenyl isocyanate in

acetonitrile according to the procedure described for example 38. MS (m/e): 432.05 (M™).

Following the procedure described for the synthesis of example 59, further ureas were
synthesized using the respective commercially available isocyanate, The purification was
performed with preparative HPLC on reversed phase column material eluting with a
gradient formed from acetonitrile /water (0.05% EtaN). The evaporation of the product

fractions yielded the respective ureas.

Ex. | Systematic name MW Starting MW found
No materials (M+H)+

431.9 {1-(4-Amino- 4325

butyl)-
piperidin-4-vl]-
1-{4-Chioro-phenyl)-3- (4-fluoro-
60 {4-14-(4-fluoro- phenyl)-
benzoyl)-piperidin-1- methanone;
yi]-butyl }-urea trifluoro-acetic

acid salt and
4-Chlorophenyl
isocyanate

1-(4-Ethoxy-phenyl)-3- | 491.5 [1-(4-Amino- | 4924
70 | (4-[4-(4-fluoro- butyl)-
benzoyl)-piperidin-1- piperidin-4-vyl]-
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10 Intermediate AC {4-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-butyl]-carbamic
acid tert-butyl ester 4-(4-fluorobenzoyl) piperidine hydrochloride (0.5 g,

wo2bhk333g) is suspended in acetonitrile (5mL), 4-(Boc-amin Wb a07/051160

Bromide was added (0.569 g, 2.01 mm %éand sodium iodide (0.461g,
3.02 mmol) and the mixture was stirred X#80C overnlght Water 15 was

ﬁrlrlr\rl And nhacoyvwvac.ovicactod.a h.20.ml

uartu LIIC uqucuua PII TV CTARTIAAT IO T VVILII DU

dic 1?6}0W&Hah’€aThe combined orgaft: HSes werd dried with
magnesium sulfate, filtrated concentrafgayidt purified with column
chromatography on silica using dichlororgthanet Methanol (95/0.5) to
yield 0.830 g, (2.1 mmol, 100% yield)| ¢fithesttla&empound as a brown
solid. MS (m/e): 379.2 (M+H+). 20 Intgpmediate AD [
1-(4-Amino-butyl)-piperidin{4-yl]-(4-fly o[or! phenyl)-meth anone;
trifluoro-acetic acid salt According to the procedure described for the
synthesis of Trans-{1-[2-(44Amino- | Fthoxyphenyl
cydlohexyl)-ethyl]-piperidin-4-yl}-(4-flydFecEREA§I)-meth anone,

triffluoroacetic acid salt 25 (intérmediate F); the title compound was

synthesized from {4-[4-(4-Fluoro-benzoyl) piperidin-1-yl]-butyl}-carbamic

acid tert- butyl ester and trifluroacetic acid. MS (m/e): 279.2 (M+H+).
-{4-[4-(4-fluoro-benzoyl)-peridin-1-yl]-butyl}-benzamide WO

2007/093540 PCT/EP2007/051160 118 Accordlng to the procedure

! N o Rib4 fdicpiperidin-1-vil-ethvl -

c@g@}ggpﬁhz@ﬁla@lpendm 1. -yI] ethyl }- cyclohexyl) benzamlde (example 1)

the title compound was synthesized from
1 fanssiizd-Amino-butyl)-piperidin-4-yl]-(4-fluoro- phenyl)-methanone;
“tTFfr““““"‘““t‘oro acetic acid salt and 4-Ethoxy ben20|c acid using 2-(IH 5

rate and N -
. wcaramc acid tert-

bwigtesigke described for the syntheS|s of example 66, further amide
derivates were synthesized from

Ate(tdhminotiatyyapipetdissetipid(dofltoroyphienid s fifethanéne: ild-dtoero-
b%ﬁ%g:mgg)e@éﬁﬁrxdm &fE5in8 Mﬁx&%f@%ﬁﬁ% qupilabl eoa@g@esme dermediate E,
urlprcI %}T Wasigerformed h prep rativ mPLC 5 2" s 1ase ol
TR et éiﬁ?i’r?é’% &P&%ﬁ i)
pipasbaeeN) IThes-ddgottmiontbf Hreqghebexdi feadtionis piidiedt thetyl ester. MS
(iRRpeasyg amides,which comprise examples 66 and example 68. EX.
Systematic name MW Starting materials MW

Intermediate F

Trans-{1-][2-{4- Amino-cvclohexvl) -ethvl]-piperidin-4-vl }-{2-chloro-phenvli-methanone:

triflucro-acetic acid sait

According to the procedure described for the synthesis of {I-trans-[2-(4- Amino-
cyclohexyl)-ethyl]-piperidin-4- yl }-(4-fluoro-phenyl)-methanone, trifluoroacetic acid salt
(intermediate F, example 1), the title compound was synthesized from Trans-(4-{2-[4-(2-
Chloro-benzoyl)-piperidin- I-yl]-ethyl }-cyclohexyl)-carbamic acid tert-butyl ester and
triflaroacetic acid, MS (m/e); 349.5 (M+H™).

Quinoline-4-carboxylic acid trans-(4-{2-[4-(2-chloro-benzovl)-piperidin-1-ylj-ethyl}-

cvelohexvl)-amide




No found (M+H)+ 426.5 [1-(4-Amino- 427.3 4-Ethoxy-N-{4-[4-(4-
butyl)-piperidin-4- fluoro-benzoyl)- yl]-(4-fluoro 66 phenyl)-methanone;

woPIRHRL;Yil-butyl} benzamide triflu oro- acetic acid salt ang 4rEth%¥ 0351160
benzoic acid 464.5 [1-(4-Amino- 465.1 butyl)-piperidin-4-

N-{4-[4-(4-Fuoro- yI] (4-fluoro- benzoyl)- ]ﬁbéridin I- phenyl)-methanone; 67
ty tr| cetic acid 2.4 -3-¥)-.salt an
%ﬁ%%fﬁb%%ﬁ’%%d% LS ﬁz);‘ff iR 6%9 PR AR o
?@JfUraip@J@?eiﬂ A}}Tmfsloéw )és%szyﬁe Gefd e l) the title
cbutpb@ﬂemﬁmﬁtﬂé@z&ﬂ)&%ﬁﬁkﬁﬁ& FRE_MEE’%&&HG&%E&&QH&&VH -piperidin-4-
{10195 Penavin YA gl o- ipesidingayil Buly b PREMAISIRRNORG o xylic

amide tririluoro-acetic acl a ro- Turan-o-carnoxvliic aci
S 2L RS o9 I PR i

an %ra ){ y

9;}9:3121, J3-tetramethyl uronmum tetrafluoroborate and
N4 gehpiifsmre penaoyt) ipi PaitiME-piMeityat & ¥FRE title compound was
synthesized from Trans-[1-(4-Amino-butyl)-piperidin-4-yl]-(4- 5

Higrer phady eriedharenss iitfiesiraapetic Beifsspit[@ndidaghioreeharsdvh -cthvi)-

& qu}gzﬁ?o% I8 8%‘ a%é:éf%s %’1'5) %\gtfgﬁd th 5 respective

(I Folfowmg the procedure describe
Cﬁﬁﬂfﬂgl gﬁ%@g}g f‘e%giﬂ g@egglrf pmg}qﬁ@égw@gned with preparative HPLC on

10 reversed phase column material eluting with a gradient formed from acetonitrile /water

(0.05% EtaN}. The evaporation of the product fractions yielded the respective amides

which comprise examples 71 to example 72.

Ex. | Systematic name MW Starting MW
No materials found
(M+H)+
504.07 | Trans-{1-[2-(4- {5044
Amino-
cyclohexyl)-
thyl]-
Quinoline-4-carboxylic e. Zr}i din-d-y1)
acid trans-(4- {2-[4-(2- PP ¥
{2-chloro-
71 | chloro-benzoyl)- henyl)
o phenyl)-
din-1-yi}-ethyl}-
piperidin-1-yl]-ethyl} methanone:

lohexyl)-amid
cyclohexyl)-amide trifluoro-acetic

acid salt and
Quinoline-4-
carboxylic acid

390.9 Trans-{1-[2-(4- | 391.3
N-trans (4-{2-[4-(2- Amino-

Chloro-benzoyl)- cyclohexyl)-
piperidin-1-yl]-ethyl}- piperidin-4-yl}

cyclohexyl)-acetamide (2-chloro-
phenyl)-
methanone;




synthesized using the respective commercially available isocyanate. The
purification was performed with preparative HPLC on reversed phase

woCalissRaterial eluting with a 10 gradient formed from acetollg@yﬁﬁ/ygg;%“ 60
(0.05%0 Et3N). The evaporation of the product fractions yielde

respective ureas. Ex. Systematic nameé @\IStarting MW found No
er Ale ( _l_!_l\_L A21.-.Q.11 (A Amino /IQ’) E hnhll\ nl nr:d:n 4 y!

ma, Ao \|V| l W M S LJ— \_l' ALLRLLEAY
1-(4-Chloro-phenyl)-3- (4-fluoro 69 {4- fH]f(iHGﬂGO"i‘ﬁe*:}Shenyl)-
benzoyl)-piperidin-I- methanone; yl]-batydlsateanttifluofo-acetic a¢id salt
and 4- Chlorophenyl isocyanate 1-(4r-BikoxyAphienyl)-8- 491.5

N An A . . . .
|_J. \'-r Amino=—492-410 {4 [11- \4 fluero butyl) benZGyI) p:per:dm } p1

eridin-4-yl] WO 2007/093540 PCT/EP2007/051160 - 120 yl]-butyl}-urea
(4-fluoro- phenyl)- methanone; trifluoro-acetic acid salt and 4-4-
Ethoxyphenyl isocyanate Example 71 Quinoline-4-carboxylic acid
trans-(4-{2-14-(2-chloro-benzovl)-piperidin-1-yl]-ethyl}- cyclohexvl)-amide
5 Intermediate E
Trans-(4-{2-14-(2-Chloro-benzoyl)-piperidin-1-yl]-ethyl}-cyclohexyl)-carba
mic acid tert- butyl ester
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According to the procedure described for the synthesis of
Trans-(4-{2-[4-(4-Fluoro-

wdPaRZRybkpiperidin-1-yl]-ethyl}-cyclohexyl)-carbamic acid tert- EEW}E%P%/GSH 60

(intermediate E, 10 example 1), the title compound was synthesized from
4-{2-[4-(2-chloro-benzoyl)!l piperidine antf¥ran s- [ 4- (2- Oxo- ethyl)
-cyclohexyl] -carbamic acid tert-butyl ester. MS (m/e): 450.1(M+H").
Intermediate F Trans- {1-[2-(4-Amino
-c%clogségl)-ethyl]-piperidin-4-y|}-(2-chIoro-phenyl)-meth anone; 15

etic acid salt According to the procedure described for the
[2 (4 Amlno-

synthe3|s of I trans-

i - THES meldspelohexyl)-4-morpholin-
rg,ﬂummﬂm aC|d salt (mtermedlate F, example 1), the title compound
was synthesized from Trans- (4-{2-[4-(2-
gro-benzoyl)-piperidin-1-yl]-ethyl}-cyclohexyl)-carbamic acid tert-butyl
ester and 20 trlfluroacetlc acid. MS (m/e): 349.5 (M+H").
= [ 2r[4-(2-chloro-benzoyl)-piperidin-1
349 PCT/EP2007/051160 -

cordl re escrib d for the ynt is of
{z?%@%r%n a%F TS e ey zene and
W%W@)@h}ﬁﬁéh: ﬁain?c@ (Séé%ammé) Wahediltd peotipovise Wasmixture was refluxed
Sresizad fhae I@anﬁeﬂo%€4relwm;§ﬁc1@aexy{he&mpm@@la) %e mixture that

2:C metha one; luo 0 ace |c acid salt a

% gXt %gar B] %}/aa Ou%Fn }i\—ﬁ enzotr ﬂI % Irlaer%oe]t:i‘]qAC the
M%ﬁ%@éﬁﬁfﬂ]ﬁ?é@ér%i’é%‘fﬂ%%%k&rléﬂ%@p%ﬁwﬁﬁ%éQH me

(m/e): 504.4 (M+H+). Further amide derivates were synthesized from
Stepds- {1-{2-(4-Amino-cyclohexyl)-ethyll- '
piperidin-4-yl}-(2-chloro-phenyl)-meth anone; trifluoro-acetic acid salt and
(the-respretiveh aomeseialiy aveilablehagicheThe purification was

performed with preparative HPLC on 10 reversed phase column material

rRBinGWithh2 wa%a&i&rm@dg{wp RECLRRTHIA VAL POV E RN JJlfescnbed
eva)Pora |o&3‘f1§1ehﬁ) u/cifr %E}Z%{Q d the respective amides which
xa

comprise examples Systematlc name MW Starting
MW No maIE:erlals found (M+H)+ 504.07 Trans-{1-[2-(4- 504.4 Amino-

iyldtn Yo

1

Trans (4-{2-[4-(2.4-Dichloro-benzovl)-piperidin- 1-vl}-ethvl }-cyvelohexvl)-carbamic acid
tert-butyl ester

The title compound was prepared as described on example 1 from (2,4-Dichloro-phenyl)-
piperidin-4-yl-methanone and Trans-[4-(2-Oxo-ethyl)-cyclohexyl]-carbamic acid tert-
butyl ester (m/e): 483.4 (M+H™)

Intermediate F

Trans {1-[2-(4-Amino-cvclohexyh-ethvl]-piperidin-4-vl}-(2.4-dichloro-phenvl}-

methanone

The title compound was prepared as described on example 1 from Trans (4-{2-[4-(2,4-
Dichloro-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-carbamic acid tert-butyl ester and
trifluoroacetic acid (m/e): 383.3 (M+H").
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Quinoline-4-carboxylic ethyl] acid trans-(4-(2-[4-(2- piperidin-4-yl}- 71
chloro-benzoyl)- (2-chloro- piperidin-I-yl]-ethyl)- phenyl)-

W(ﬁ’(ﬂﬂm’) -amide methanone; triflu oro- acetic acid salt andr@ﬂﬁ’l‘}'ﬁﬁ%(élmo

carboxylic acid 390.9 Trans-{1-[2-(4- 391.3 N-trans (4-{2-[4-(2- Amino-
Chloro-benzoyl)- cyclohexyl) 72 ethyl]- 6%Er|d|n l-yl] -ethyl}
9'0"”‘ 2 UG JoR " etaq_ 2-C (ﬁo p1 MI i Cegrll none XV Q oholin-
Indarnzanids/o 2007/093540 PCT/EP2007/051160 123 Example 73
N-trans
The{ttfc@npBintivro-bepzosd) asipeddived o] ety diche diyat-tidpiiéiAmino-
c@cl@ﬁéx?ﬁ%ﬁ?l‘]% 288R-4-y1}-(2,4-dichloro-phenyl)-methanone and 4-morpholino
1- 4 |chloro q}/IAE erld I]- ef one 1- %hsonl cotoyl
b ZO cac usn& l’ﬁﬂﬁ CNAOLIN 870 &}S -tetramet E 1’111.1-
oride was solvé “hioroperZeéht ahd - afiti
téﬁﬂﬂmqhqrazeg@negwwﬁth@lﬁwagiaam@mm%m&(m@ ﬁﬁ%&ér@/w&é )
refluxed at 90C for 4 It after complexion of the reaction. Ice/ water was
EddeddG4he mixture that 10 was extracted with dichloromethane. After

chromatography from heptane to EtOAc the product was obtained as a

Nelowsqis(8.30( 5%} cMS ) S0 Aditit) - v1]-eth vl l-evelohexvl)-acetamide

Prepared as described on example 36 from Trans {1-[2-(4- Amino-cyclohexyl)-ethyl]-
piperidin-4-yl}-(2, 4-Dichloro-phenyl)-methanone and acetyl chloride, MS (m/e): 425.3
(M+H™)

Example 75

N-Trans (4-{12-14-(2.5-Dichloro-benzovl)-piperidin-1-vll-ethvi Fevelohexyli-acetamide

1-f4-(2.5-Dichloro-benzovl)-piperidin- 1-vl]-ethanone

The title compound was prepared according as described on example 65A18 from 2, 5
Dichloro I-iodobenzol, isopropyl magnesium chloride-lithium chloride (2M in THF) and
1-acetyl-isonipecotoyl chloride. (m/e): 301.1 (M+H").

(2.5-Dichloro-phenvl)-piperidin-4-vl-methanone

Removal of the acetyl protecting group was performed refluxing on 6 N HCI as described
on example 65A18 . MS (m/e): 258.1 (M+H™)

Intermediate E

Trans (4-{2-[4-(2.5-Dichloro-benzovl}-piperidin- 1-vi]-eth vl }-cyclohexvl)-carbamic acid
tert-butyl ester

The title compound was prepared as described on example 1 from (2,5-Dichloro-phenyl)-
piperidin-4-yl-methanone and Trans-[4-(2-Oxo-ethyl)-cyclohexyll-carbamic acid tert-
butyl ester (m/e): 483.5 (M+H")

Intermedjate F
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Step 2 (2,4-Dichloro-phenyl)-piperidin-4-yl-methanone Removal of the
acetyl protecting group was performed refluxing on 6 N HCI as described
wolnPhsxagpple 65A18 . MS (m/e): 258.0 (M+H+) Intermediatg & LE30s /051160
(4-{2-[4-(2,4-Dichloro-benzoyl)- prperldrn -yl]-ethyl]-yclohexyl)-carbamic

acid tert- butyl ester The title compound s prepared as descrrbed on

I&%ﬁﬁ@ﬂ@Hﬂ Intermedrate F Trans
{1-[2-(4-Amino-cvclohexyl)-ethyl]-piperidin-4-yl]-(2,4-dichloro-phenyl)-
Thethdnorma 2B Theviitlerepaned andewaid plepasathagalk Sorib oo eeainple2,5-
Bifaarol rRAsdebiBifdid= Dighlarehenzryd-Ripeician iy Hegdhkt-butyl ester and
%]% Iohex&i_) C%@&%%ég%ﬁﬁc ester and trifluoroacetic acid (m/e):

R (eSS JEP2007/051160 - 124 N- trans
;4 iz [4- (2 4 chhloro benzoylg prperldrn -1- yI -ethyl

S=Riahloros ﬂn]ﬂxg np;,p;:rlm- = . 1}-acetamide

TOTI T CTIZTOTITa S

prepared as descrrbed on example 1 from Trans {1-[2-(4-Amino-
Ripprysd el lennitepipe dunnaly B4 ZaniBraosd pheaghsmetharydelecard-ethyl] -
fipaiedphalifio- (3, hepzaitoasighsioy-hélidhenzatiazelyl diloride. MS (m/e): 425.3
)N%]%] ,3 tetramethyl uronium tetrafluoroborate and N-

diiSopropylamine in DMF (m/e): 572.3 (M+H+) Example 74 N-Trans

4-{2-[4-(2,4-Dichloro-benzoyl)-piperidin-1-yl]-ethyl}-cyclohexvl)-acetamide
as described on example 36 from Trans

g ﬁeExampIe 75 N Trans
(4-{2-[4-(2,5-Dichloro-benzoyl)-piperidin-I-vll-ethyl |I-cvclohexyl)-acetamide

BrefArdd & @é%}@&%@rBﬁ%&@}ﬁﬁ&%@f@ﬁ%ﬁ@{@%E%@l{ﬁﬂbﬁ:}tﬂi@hex 1) -ethyl]-

com ord| d on example 6 A

P B B e RS AL i QA 124
Wmcmpbl@w@ qﬂa)ébtgm%mpe&oiwﬁcm&ﬁr@eﬁﬂwe!)@ mfml()vmﬂh;none
described on example 65A18 and acetyl chloride. MS {in/e): 389.1 (M+H"),

General procedure A.1 for the reductive amination

A mixture of amine hydrochloride (1.0 eq.) and aldehyde (1.1 eq.) in 1,2-dichloroethane
{ca. 0.2 M) was stirred over night at room temperature. Na{ AcO);BH (1.5 eq.) was added
and the reaction was monitored by TLC and MS. After completion sat. aq. NHCOj; sol, was
added and the product was extracted with CH»Cl,. After drying (Na;SO4 or MgSQys) the
solvent was evaporated and the product purified by flash chromatography.

General procedure A.2 for the reductive amination

A mixture of amine hydrochloride (1.0 eq.) aldehyde (1.1 eq.) and AcOH (2.0 eq.) in 1,2-
dichloroethane {ca. 0.2 M) was stirred over night at room temperature. Na(AcO)sBH (1.5
eq.) was added and the reaction was monitored by TLC and MS. After completion sat. aq,
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(2,5-Dichloro-phenyl)-piperidin-4-yl-methan one Removal of the acetyl
protecting group was performed refluxing on 6 N HCI as described 20 on
APAL8 . MS (m/e): 258.1 (M+H+) Intermediate E Traeg xp2007/051160

W .
(4-{2-[4-(2,5-Dichloro-b(-nzoyl)-piperidin-|-vll-ethvll-c

[-vll-ethvll-cyclohexvl)-cai-bamic acid térlc-zt?lﬁyl ester The title compound
Waeareprrgd.andesribad an.siample d MR Rt iR AIERHS AR (Nasso.
piperidin-4-yl-methanone and Trans- .

il s vept sy AR kst dbsopredv sutyr dind Prnflash dggmatography.
(M+H+) Intermediate F WO 2007/093540 PCT/EP2007/051160 125

Trans {1-[2-(4-Amin

o-cyclohexyl)-ethyll-piperidin-4-vl1-(2,5-dichloro-phenvl)- methanone The
(itleecompeuidraBd poe piasSdasielrageibed on example 1 from Trans
(4-{2-[4-(2,5- Dichioro-benzoyl) -piperidin-I-yl]-ethyl }-cyclohexyl)-carbamic
Acigkiarbubesierand MdrfluaroaseliaReti(mied; 383 QAMMHE in EtOAC (15
N'T&agﬁtﬁ%?{%{xi\zﬁ%?'{%h"é’tré’r%?r?@é%‘{g';:%ir%?r'sdci”t'é[&‘é'c'f%thi‘Lc MS. The solid
efit:)ycft‘)r‘leXy -acetamide 'E’fepareﬁ as described on exa%pe E’aélgrom' SoU
Preswsy v cilasathbydyslatiencpn btiial widsrdin4-y}-(2,

4-Dichloro-phenyl) -methan one and acetyl chloride. MS (m/e): 425.3

(M+H+). 10 Example 76 N-Trans
(4-(2-[4-(4-Fluoro-2-methyl-benzoyl)-piperidin-l-yll-ethyl }-cyclohexvl)-
@esiamidecBieraprifas Hegrigehopexample 36 from Trans
{1-[2-(4-Amino-cyclohexyl)-ethyl]-

-Rinetidindai i RS2 matyeRhe W) MEtARON e PP RIS Y ASMfed a saturated

Trans {1-[2-(4- 15 . : .
RTINS 9SG S BB cFpa mo more
soméiniesuribed srsalaempie BHALE and Méethehfoddet WS grade)itd8d. by addition of
KNG HRblledransralipraeaduramyd damthenre te e @mieationd mixture of

amine hydrochloride (1.0 eq.) and aldehyde (1.1 eq.) in 1,2-dichloroethane

20 (ca. 0.2 M) was stirred over night at room temperature. Na(AcO)3BH

(1.5 eq.) was added and the reaction was monitored by TLC and MS.

G@gtga orp&lg Lo_n & éNq%OQOFSIgI. was added and the product was
%é%%rm@% 2S04 or MgSO4) the solvent

was evaporated and the product purified by flash c,hromatoc);raphy. 25 .
TSeh¥rarprRLRaEr RIS RGNl A b 2. O-1 M) was added TBTU (1.1
eq.) and EtzN (3.1 eq.). After stirring 1 h at room temperature the amine hydrochloride was

added (1.0 eq.). Stirring was continued and the reaction was monitored by TLC and MS.
After completion sat. ag. NHCOs; sol. was added and the product was extracted with 3
portions of EtOAc. After drying (Na,;SO, or MgSOy) the solvent was evaporated and the
crude product was purified by flash chromatography.

General procedure D

A 1.6 M solution of n-BuLi (1.1 eq.) in Hex was added dropwise to a solution under inert
atmosphere of the thiophene (1.1 eq.) in THF (0.1 M) at -78 °C. After stirring 2 h at -78 °C
4-formyl-piperidine-1-carboxylic acid tert-butyl ester (1.0 eq.) dissolved in a small amount
of THF was added. Stirring at -78 °C was continued 2.5 h then the reaction mixture was
allowed to warm to room temperature, poured into EtOAc and washed with sat.
aq.NaHCOs sol. The aqueous layers were extracted with more EtOAc. The combined



A mixture of amine hydrochloride (1.0 eq.) aldehyde (1.1 eq.) and AcOH
(2.0 eq.) in 1,2- dichloroethane (ca. 0.2 M) was stirred over night at room
wolsipesstyse. Na(AcO)3BH (1.5 eq.) was added and the reaglionpas7/os1 160
monitored by TLC and MS. After completi n sat. aq. WO 2007/093540
PCT/EP2007/051160 - 126 NHC03 sot was added and the product was
Erﬁg ?’gg gé@ %!? mtgbd zﬁ E‘,S Ve'\f{lg\%fcgél)/ thgl‘gé eproduct
ora the pr duct purl |ed” ﬁromatogra enera
lgsh chypatessarliavage 5 A mixture of Boc protected amine

(1.0 eq ) MeOH (10 eq.) and 4.6 M HCI in EtOAc (15 eq.) was stirred
until no more starting material was detected by TLC and MS. The solid
product was collected by filtration and dried under HV. General procedure
E2efal phecBbacleavandd MhOasotition of Boctpiotedtethagnine (1.0 eq.)
in CH2C12 (ca. 0.2 M) was added a saturated solution of HC1 in Et20

5 N&l@;@zw&qu&@d&b@%&ﬁﬂs&w&w&wp@ @%@eﬁ#@wg@m@%) The resulting

starting m rlal was detect and MS. The product w.
e R T e A R
SErkoRnt i dhfrfdéiiwomce@ﬁéwwﬁt fey@aet eheommigeraphy.
formation To a stirred solution under N2 of acid (1.1 eq.) in DMF (ca. 0.1

M) was added TBTU (1, | eq.) and Et3N (3.1 eq.). After stirring 1 h at

room temperature the amine hydrochloride was added (1.0 eq.). Stirring
(éasradptiueadrambine rmagioPwasiatmitor addnoklc 1anshMS. After
completion sat. aq. NHCOS3 sol. was added and. the product was

10 ﬁ;@rﬁ%ﬁgwm éq%%@m@m@ﬁ%{%wt%rﬁrmg 48 %@éﬁ%} sieves (500
solv orate c]g)éﬂe cr roduc was purified by fla
G e s BGcRAreet Y B F SON B BB D iy (003
@m ]—I&W&@caddemﬁm‘p\mwmra(t@mnemunmemene 28hmoosiohedepflLC. After
cthﬁﬁmﬁaia@lﬁl@rﬁlxﬂuewaa dihled QdMIBLETB KenATRR SIKRG m -K&.S0,

4-f rmy eri -l-carbpxylic fé _ _3,[ gbécgﬁi
Sg%ﬁ% %rl%gjlﬁnt o(l*n Waf;%/ eagg 5%) uaon7§g 33 con ) dnd
15 eff?@ﬁltﬁé)fb%ﬂtﬁfnﬂ%‘fﬁm@%déwwm@m&@%wwﬁ@ﬁwﬂ%h
cheotieddpiaphiOAC and washed with sat. aq.NaHCOS sol. The aqueous
layers were extracted with more EtOAc. The combined WO 2007/093540
ﬁg{@_ﬂ_pO?lOSllGO - 127 organic layers were dried (Na2S0O4 or
MgS04), the solvent was evaporated and the product purified by flash

FHIAMARIRPNK. GROLI) BRAge It Edh AT AN MARZ R RHGROf

alcohols 10 ketones

Step 1

20 jfrans-4-[2-(4-Benzoyl-piperidin-1-vl)-ethvll-cyclohexyl}-carbamic acid terr-butvl ester

From 4-benzoylpiperidine hydrochloride (200 mg) and [trans-4-(2-oxo-ethyl)-cyclohexyl]-
carbamic acid rerr-butyl ester (intermediate C, 235 mg) by procedure A.2. Yield: 181 mg
(49%). Off-white solid. MS (m/z): 415.3 ((M+H]").

25 Step 2

{1-12-(trans-4- Amino-cyclohexvl -eth vl -piperidin-4-vi -phenvl-methanone
dihvdrochloride
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5 MnO 2 (20 eq.) was added to a solution of alcohol (1.0 eq.) in CH2CI2

(0.1 M). The resulting mixture was stirred over night at 30 T. Filtration
woONBY/AYsalite and evaporation of the solvent afforded the crugeRE9dmMetos160

that was purified by flash chromatography. General procedure E.2 for the

TPAP oxidation of alcohols to ketones™® %’he alcohol (1.0 eq.) was

rodllmo% IQ%’_I ﬁ%we e%ggﬁ)ﬁw B d %Iec 5t Bﬁl‘fmmor?nolgmd tert-butyl
%@rrmﬁ%ﬁ&équcw;eﬂmb P@%lénéﬁ&mﬁ %%)a rrresal&% fohiyn/2): 315.1
(féviaggrature and monitored by TLC. After completion the mixture was
diluted with CH2C12 then washed with 1 M ag. Na2SO3 solution, brine
and finally a | M ag. CuSO4 solution. Drying (Na2S0O4 or MgS0O4) and 15
evaporation of the solvent afforded the crude product that was purified by

dlash chromatography. Example 77
Rélg’f rans-4-[2-(4-Benzoyl-piperidin- 1 yI) -eth ly I-cyclohexyl1l-acetamide

4- benzo Iprperrdrne hydrochloride (200 mg) a
Tramdlaleo H%Semleycrm@mﬂéaﬁw%.813%%{{ Blrphegidrmethanone
diimyeérovhdivatécC | 285 moh by@roceddr@ Am2g Yielprdk8dumgC (38%d). 85 mg (66%).
Wit seld sN(npz )y 415.3 ([M+H]). 25 Step 2 f
1-[2-(trans-4-Ainino- cyclohexvl) ethyll -piperidin-4-y1}-phenyl-methanone
dihydrochloride WO 2007/093540 PCT/EP2007/051160 -128 From
{trans-4-[2-(4-benzoyl-piperidin-1-yl)-ethyl]-cyclohexyl}-carbamic acid

ent-butyl ester (172 mg) by procedure B. 1. Yield: 148 mg (92%). White

i (m/z): 315.1 ([M+H]+) 5 Step 3 N-
trans 4 2-(4- Benzol prperrdrn 1-yl)- etthI -C cIohexyII acetamrde From

1S4 ik, AR SERe iid-athy sethdpaeepholin-4-

@Mﬂ@h&rrde (138 mg) and acetrc acrd (23 mg) by procedure C Yield:
85 mg (66%). White solid. 357.3 ([M+H]+). 10 Example 78 N-(trans-4-
gigﬂ4-(4-ChIoro-benzoyl)-piperidin- l-yll-ethyl}-cyclohexyl)-4-rnorpholin-4-
yl-benzamide

{trans-4-{2-[4-(4-Chloro-benzovl)-piperidin- I -vl}-ethvl }-cvclohexvl}-carbamic acid tert-
butyl ester

From (4-chlorophenyly{(4-piperidyl)methanone hydrochloride (100 mg) and [frans-4-(2-
oxo-ethyl)-cyclohexyl}-carbamic acid fert-butyl ester (intermediate C, 102 mg) by
procedure A.1. Yield: 128 mg (74%), Light yellow solid. MS (m/z): 449.3 ((M+H]").

Step 2

[1-[2-(trans-4- Amino-cvelohexyh -ethvll-piperidin-4-vil-{4-chloro-phenvl}-methanone
dihvdrochloride

From (4-{2-[4-(4-Chloro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-carbamic acid tert-
butyl ester by procedure B.2. Yield: 100 mg (84%). White solid. MS (m/z): 349.3 ([M+H]").
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Step 1 15 trans-4-{2-[4-(4-Chloro-benzoyl)-piperidin-I-yll-ethyl
}-cyclohexyl)-carbamicacidtert- butyl ester From (4-ch|orophenyl)

wol 3L
oxo-ethyl)-cyclohexyl]-carbamic acid tent-butyl ester (mtermedﬁ( late Pég?l.&sn@
mg) by procedure Al. Yield: 128 mg (74]370?

tAydrochloride From

[) meth an one hydrochloride (100 mg) and [trans

"Light yellow solid. MS (m/z):

(4{ (4 -Chloro-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-carbamic acid
Heytn 25 Butyhestdr byiprocedanexsl 2 ettidld p ik 00i diwg- (8¥i%6) 4 \Hitieosphiek v1) -
Yem ek 389@ AMisH L) (1 818Re3 WPLARHARIRAL. ﬁ%ﬂﬁ@%%@?do%%ic@% me

ARG fmé S

enzoyl)-piperidin-I-yll-ethyl
nzamide From

{1-[2- (trans -4-amino-cyclohexyl)-ethyl]-piperidin-4-yl}-(4-chloro-phenyl)-
methanone dihydrochloride (100 mg) and 4-morpholin-4-yl-benzoic acid.
Yield: 56 mg 5 (40%). MS (mlz): 538.5([M+H]’). Examples 79 and 80
80 were prepared in analogy to example 78: Ex.
Systematic name MW Starting materials MW No found (M+H)+ From
Hiaf2p(trafbaidei@hysegreyranddn 4raidinoocamayyhtsacid (trans-
cyclohexyl)-ethyl]- 4-{2-[4-(4-chloro- piperidin-4-yl}-(4 79
benzoyl)-piperidin- |- 461.05 chloro-phenyl)- 461.5 yl]-ethyl}-cyclohexyl)-
methanone amide dihydrochloride and tetrahydro-pyran-4- carboxylic

CI Y S)Ifsrt%g;a l}é[rzl aggg ns MW Starting materials MW

NO found

(M+H)+
From {1-[2-(trans-
4-amino-
Tetrahydro-pyran-4-
carboxylic acid (trans- ;}i,;]ﬁj‘};c;iy?&_;?}] ﬁ‘_

79 | &1 L4-(dehloro- 46105 | chloro-phenyl)- | 461.5
benzoyl)-piperidin-1-
y1]-ethyl }-cyclohexyl)- _ methanone
amide dihydrochloride and

tetrahydro-pyran-4-
carboxylic acid
From {1-[2-(trans-
4-amino-
(R,S)-Chroman-3- cyclohexyl)-ethyl]-
carboxylic acid (trans- piperidin-4-yl}-(4-

20 4- {2—[4—(4—F:h19r?— 509.00 chloro-phenyl}- 5003
benzoyl)-piperidin-1- methanone
vi]-ethyl}-cyclohexyl)- dihydrochloride and
amide (R,5)-3-

chromanecarboxylic
acid
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4-amino- (R,S)-Chroman-3- cyclohexyl)-ethyl] - carboxylic acid (trans-
piperidin-4-y1}-(4 80 4-{2-[4-(4-chloro- 509.09 chloro-phenyl)- 509.3
woPRpFevkpiperidin-1.- methanone yl]-ethyl}-cyclohexyl)- dihygdracRioneSes 1160
and amide (R,S)-3- chromanecarboxylic acid 10 WO 2007/093540
PCT/EP2007/051160 - 130 Intermediate’AG
ﬂ}ltgtﬁa cﬁﬁe(%@xo ethyl)-cyclohexyll-acetamide AE (trans-4-
—Aterygarmm- cl~yl)-acetic acid ethyl ester
acetic acid ethyl ester hydrochloride (10.0 g,
ORESYHRSEIIIIGE CH2C12 (150 mi) and Et3N
and ACCI (3 89 g, 50 mmol) were added The reaction mixture was stirred
= Loy SperBLLE BELS S RES HBLEI2CEEAd brine. After
drylng (Na2804) the solvent was evaporated to yield 8.42 g (82 %, 37
(rrrmel-dfrainghitecsdiick WIS @iz 28I (fMet wrdth AFde (10.0 g, 45 mmol,
iNelthaRRade @) Hxd m%ﬁt@d/h}rmmez%baﬁgtaﬂai%bmdﬁk&éﬂ@ 99 %550 mmol)

mmao 150 m ere p Iac r ballon After cooli
Wrﬁrgtﬁgrgat%dg% a é‘g g orrﬂ)lo u(trans %%f’gtgﬁrf‘ﬁ NSy ISHEG R “58519?&% pashing it
véthyeatarddune gAliar dhivioly {ﬁlﬁzﬁ&w@ vaseatsad me tPrigeld 8.42 g (82
%eaCtinmuas&ivaddsbibetae sarefahss ppvtralization with H20 (5.6 ml),

I N NaOH (3 x 5.6 ml) and more H20 (5.6 ml). The resulting mixture was

stirred over night before filtering off the solids. Evaporation of the solvent

and drying under high vacuum afforded 5.25 g (76%, 28 mmol) of a fight

brown solid. MS (rnlz): 186.4 ([M+H+). 20 AG

N ftrans-4-(2-Oxo- ethyl) cycllohexyll -acetamide DMSO (3.68 g, 47 mmol)
C to a stlrred solution of
OxatyteHtor = PELS ‘fifterlhstlrrlngat

-78 C a solution of N-[trans-4-(2-h droxy ethyl) cyclohexyl]-acetamide
Liplth §2.19 %nﬁ?dl}%?@ﬂ?@:fﬁé&@ mlvasrsddecrdomondiy bk ffisy cooling this
3N 1013 °g; 7 dotativalpf Thesnixtueywasia awveld iexzd rereid soidnathyl ester (8.42

gEﬁ{‘?;BﬁI}?JH g5 ?ﬁ%"ﬁ?ﬁ%@ Qﬂﬁgg M{}Gq's'éz Qh%qga%ﬁgf?%g s%@%ge%re careful
neutralization with H,O (5.6 ml), 1 N NaOH (3 x 5.6 ml) and more H-O (5.6 mD). The
resulting mixture was stirred over night before filtering off the solids. Evaporation of the
solvent and drying under high vacuum afforded 5.25 g (76%, 28 mmol) of a light brown
solid. MS (m/z): 186.4 ([M+H").

ino-cyclohexyl
g = ,’mlt..- ™

AG  N-ltrans-4-(2-Oxo-ethvl)-cvclohexvll-acetamide

DMSO (3.68 g, 47 mmol) in CH2Cl; (20 ml) was added at -78 °C to a stirred solution of
oxalylchloride (2.9 g, 23 mmol) in CH,Cl; (100 ml). After 1 h stirring at -78 °C a solution
of N-[frans-4-(2-hydroxy-ethyl)-cyclohexyl}-acetamide (2.18 g, 12 mmol) in CHCl; (80
ml) was added followed after 2 h by EtsN (7.14 g, 71 mmol). The mixture was allowed to
reach room temperature and was then diluted with H>O and extracted with CH,CL. The
combined organic layers were dryed (Na;SO4) and the solvent was evaporated to afford the
crude product. Chromategraphy (CH,Cly/MeQOH 95:5) vielded 1.75 2 (81 %, 9.5 mmol) of
a light brown solid. MS (m/z): 184.3 ((M+H]").
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combined organic layers were dryed (Na2S04) and the solvent was
evaporated to afford the crude product. Chromatography (CH2C12/MeOH

O%tﬁ)tﬁﬁﬂ?d 1.75 g (81 %, 9.5 mmol) of a light brown solid. %/%537/051160

184.3 ([M+H]*). WO 2007/093540 PCT/EI312007/051160 - 131 Example
81
dlans-d- é% [4-(Thiophene-2-carbonyl)-piperidin-I-yll-ethvll-cyclohexyl)-aceta
1. 4-(Hvdroxy-thiophen-2-vl-m ethyl) -piperidine-I-carboxylic
Z\?Cld tert-butyl e er5 rom_thiopheng (1.30, mg) and
oA 4 CThionhene 2 gar hiper [-esavtlexgloh
rocedure D. Yield: 167 mg (40%) YeIIow 0|I MS (mlz) 298. 1([M+H]+)
L 2 4-(Thiophene-2-carbonyl)-piperidine-1-carboxylic acid tert-butyl
ester 10 From 4- (hydroxy thlophen -2-yl-methyl)- plperldlne |- carboxyllc
th VoSt : idgherd EatbMie )

Yellow 0|I MS(mI) 296 2 ([M+H]+) Step 3 Plpel’ldln'4 -yl- -thio
mh@m&gﬁm@émsaﬂe{ghydm&nﬂe ﬂ\@)cﬁﬁ@[ﬂe 1-carboxylic acid tert-butyl ester (300

ot Gy" ) tert: (
po R SRR e R i S i
([M+H]+) Step 4
N-(trans-4-{2-14-(Thiophene-2-carbonyl)-piperidin-I-yll-ethyl

-cyclohexvl)-acetamide 20 From piperidin-4-yl-thiophen-2-yl-methan one
gﬁ%?ochloride (74 mg) and N-[trans-4-(2- oxo-ethyl)-cyclohexyl]-acetamide
(64 mg mtermedlate AG) Y|eId 75 mg (65%) Ilght yellow SO|Id MS

7YORE i BiR? IWOIRORI¢0RRH4E fP?607/051160

- 132 (R S) Chroman 3 crboxyllc acid
Hitoang-4hizi{dx(3tchipheriiiophapt2cpiiatdibe- 1 -carboxylic acid tert-butyl ester (127
lﬂh‘zqféﬂé%ké’&u%@'i %818“??‘)’91@@%)5&%%& il M (m/2): 296.2 (IMHI.

hloro-thiophen-2-yl)-hvdroxy-methyll-piperidine-1-¢arboxylic aci

tent-butyl ester 5 From 3-chlorothiophene (612 mg) and and 4-formyl,

piperidine- |-carboxylic acid tert- butyl ester (1.00 g) by procedure D. Yield:

420 mg (27%). Yellow solid. MS (m/z): 332.2 ([M+H]+). Step 2
Step 3

Piperidin-4-vl-thiophen-2-vl-methanone hvdrochloride

From 4-(thiophene-2-carbonyl)-piperidine-1-carboxylic acid tert-butyl ester (115 mg) by
procedure B.2. Yieid: 74 mg (82%). Yellow solid. MS (m/z): 196.0 ((M+H]™).

Step 4

N-(frans-4-12-[4-(Thiophene-2-carbonvl)-piperidin-1-vl]-eth vl }l-cyclohexvl) -acetamide

From piperidin-4-yl-thiophen-2-yl-methanone hydrochloride (74 mg) and N-{rrans-4-(2-
oxo-ethyl)-cyclohexyl]-acetamide (64 meg, intermediate AG). Yield: 75 mg (65%). Light
vellow solid. MS (m/z): 363.4 ({M+H]™).

Example 82



10 4-(3-Chloro-thiophene-2-carbonyl)-piperidine-I-carboxylic acid tell-butyl
ester From 4-[(3-chloro-thiophen-2-yl)-hydroxy-methyl]-piperidine- |

wo Sarhmadig acid tert- butyl ester (420 mg) by procedure E.2. Yieltk2an708 160
(61%). Light yellow oil. MS (m/z): 330. Z}ég/HH]ﬂ 15 Step 3
(3-Ch|oro-thiophen-2- lye-piperidin-4-yl-méthanone hydrochloride From

oINS ereabgyhpinerae s eaboYIc ARIE e il
.ﬁmmm" Jimide o

4tkgns-4-12-[4-(3-Chloro-thiophene-2-carbonyl)-piperidin-I-yl] -ethyl
J-cyc Iohexyl carbamlc aC|d tert butyl ester From
' Ilhig (3'99 rrenrg)but 1 ester

I Qn

- v ol

[ procedureAl Yleld 85 mg (50%). White

S é&aﬂ] }Oa%%l%%(w éf%@l%o%@ﬁ%ﬁ@%ﬁ@ﬂ% FpoRHa EAC tert-

bu@@e&eplﬁ)@ 2) by procedure D. Yield: 420 mg (27%). Yellow solid. MS (m/z): 332.2

(R-finans-4-Amino-cyclohexyl)-ethyll-piperidin-4-yll-(3-chloro-thiophen-2-

y1Z methanone dihvdrochloride From

(trans-4-{2-[4-(3-Chloro-thiophene-2-carbonyl)-piperidin-I-yl]-ethyl

}-cyclohexyl)- 5 carbamic acid tert-butyl ester (85 mg) by procedure B.2.

Yield: 60 mg (75%). White solid. MS (m/z): 355.3 ([M+H]+). Step 6
-Chroman-3-carboxylic acid

(trans -4- {2 [4- (3 chloro thlophene -2- carbon I) 10 p|er|d|n 1 vII ethyl

10

n- 4 yI} (3 chloro thlophen -2-yl)- methanone dlhydrochlonde (30 mg) and
KR8 i forhectviopkylic2agli bydprogetetey: piietidinen e ebpsoic acid tert-

MM@s&leMﬁgﬂﬂ Er@é&iﬁr@['ﬂiﬂﬁé}dﬁﬁ@g@%ﬁ Light vellow oil. MS (m/2):
g g%}éj }?j 4-(3-Chloro-thiophene-2-carbonyl)-piperidin-I- ly
ef exvl)- acetamide From
(3-chloro-thiophen-2-yl)-piperidin-4-yl-methanone hydrochloride (78 mg)
and N- [trans-4-(2-oxo0-ethyl)-cyclohexyl]-acetamide (54 mg, intermediate
AG) by procedure A.l. 20 Yield: 52 mg (45%). White solid. MS (mlz):
15 3g73 ([M+H]+). Example 84

(3-Chloro-thiophen-2-vl)-piperidin-4-vl-methanone hvdrochloride

From 4-(3-chloro-thiophene-2-carbonyl)-piperidine- I-carboxylic acid rerr-butyl ester (235
mg) by procedure B.2. Yield: 178 mg (86%). White solid. MS (m/z): 230.4 ((M+H]™).

20 Step 4

{trans-4-{2-[4-(3-Chloro-thiophene-2-carbonvD)-piperidin- 1-vl]-ethyl}-cvelohexvi)-

carbamic acid tert-butvl ester

From (3-chloro-thiophen-2-yl)-piperidin-4-yl-methanone hydrochloride (100 mg) and
[trans-4-(2-oxo-ethyl)-cyclohexyl]-carbamic acid rerf-butyl ester (intermediate C, 91 mg)
25 by procedure A1, Yield: 85 mg {50%). White foam. MS (m/z): 455.3 ([M+H]").
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N-(trans-4-{2-[4-(5-Chloro-thiophene-2-carbonyl)-piperidin-1-y11-ethyl
I-cyclohexyl)- acetamide 25 Step 1

wosbar§ehigpo-thiophen-2-yl)-hydroxy-methyll-piperidine- 1-caripyieasicos: 160

ten-butyl ester WO 2007/093540 PCT/Ef%OO?/OSllGO - 134 From
2-chlorothiophene (183 Ong) and 4-fori ;7 piperidine-1-carboxylic acid

gutyl ester (300 mg) by procedure D. Yield: 180 mg (38%). Brown oil.
‘Ivrg‘(mlz) 332.1 ([M+H]+). 5 Step2

i R Lcabarlic acid e .-

e aireed th peibeiNg .Cld tert- butyl ester (20 mg) by procedure E.1.

Yleld 1 8 mg (90%). Yellow oil. MS (mlz): 330.2 ([M+H]t). 10 Step 3

HaG e stdidpHen-2-ghipipeat dipknd-hethianonp pipdrathlarde-etomn)- cyclohe‘xyl)

t -
e S e

I%" @3 115 step 4
N-(trans-4-{2-[4-(5-Chloro-thiophene-2-carbon)-piperidin-1-yl]-cyclohexyl)-
acetamide From (5-chloro-thiophen -2-yl) -piperidin-4- yl -meth an one
hydrochloride (10 mg) and N- 20
diggres-4-(2-oxo-ethyl)-cyclohexyl]-acetamide (7 mg, intermediate AG) by
procedure Al. Yield: 9 mg (59%). White solid. MS (mlz): 397.4 ([M+H]).

( E@W%W@E@ﬁ\mﬂQ&Ql&tﬁqﬁ%@m(acﬁloro thlonhene—z—carbonvl)w

p
Hivamd4£2¢fA(5-¢hionodhipdhkes - eﬁﬂd@wﬁennhemﬂ}lfyl}%bw}thmﬁhn -2-yb-
BN S ﬁrﬁaﬁ(}ﬁget(g L?tgﬁf R -chromanecarboxylic acid b procedure C.
{}5 chloro ttao_,%e%%gbgi%erhﬂ (my 5%h§([%e h}lgrochﬁ’)nde (58%

Example 83

N-(trans-4-12-14-(3-Chloro-thiophene-2-carbonvlh-piperidin-1-yl]-ethyl}-cvclohexyl)-

acetamide

From (3-chloro-thiophen-2-vl}-piperidin-4-yl-methanone hydrochloride (78 mg) and N-
[trans-4-(2-ox0-ethyl}-cyclohexyl]-acetamide (54 mg, intermediate AG) by procedure A.1.
Yield: 52 mg (45%). White solid. MS (m/z): 397.1 ([M+HT").

Example 84

N-(trans-4-12-14-(5-Chloro-thiophene-2-carbonvl}-piperidin- 1-vli-ethvl-cyclohexvl)-
acetamide

Step 1

4-1(5-Chloro-thiophen-2-vl)-hvdroxv-methvl]l-piperidine- 1 -carboxvlic acid reri-butyl ester




[trans- 4- (2- oxo-ethyl) -cyclohexyl] -carbamic acid tent-butyl ester
(intermediate C, 530 mg) 5 by procedure A.2. Yield: 513 mg (51%). Light
woYaOMosalif. MS (m/z): 455.2 ([M+H]). Step 2 PCT/EP2007/051160
{1-[2-(trans-4-Amino-cyclohexyl)-ethyl]-p erldln 4-yl]-(5-chloro-thiophen-2

-vl)- methanone dlhydrochlorlde 10 Fro

I C r|d| |

o R iy gg; by pr%'%géﬁ’f i ter-uy!
ST e% QYPTFILIGHE gFesIds bR (5tdpa!
(1SHBHENZO[1,3ldioxole-5-carboxylic aC|d
(trams-4-{2-[4-(5-chloro-thiophene-2-carbonyl)- piperidin-I-vll-ethyl}-c
cl~yl)-amide From
(1-[2-(trans-4-amino-cyclohexyl)-ethyl]-piperidin-4-y1}-(5-chloro-thiophen-

5 %@2- methapone dihydrochlqride (100 mg) and .

enzo[1,3]dioxole-5-carboxylic acid (45 mg) by procedure C. Yield: 62 mg

0, )
Vi -o%;oh%x%yiﬁ%%iﬁut
1- cvclohexvll acetamide Ste

P39 Fhiord ﬂ?Bpmwaevo%gfbr#&éf%rﬂw%ewaﬁ{éd}%ﬁnmwwmd tert-
hrerytieutyt 6¥ten gAY, 6rivisbiuntiGnl o¥elBUlE mgHeN%3. Atinky 510 Mo/ wa’d30.2
( t9.a cooled (-78 C) solution of thiophene (500 mg, 5.9 mmol) in
THE (15 ml) under Ar. After stirring 30 min WO 2007/093540
PCT/EP2007/051160 - 136 at -78 C a solution of
N-fluorodibenzenesulfonimide (1.87 g, 5.9 mmol) in THE (10 ml) was
dded. Stirring at -78 C was continued for 10 min before slow rising of the
%ﬁﬁgerawre to 0 C over a period of 15 min. A solid precipitate was
formed. The mlxture was cooled to 78 C al. 6 M n Bull solution in Hex
1959-H1ig RIS Lare, oeRlatidore addition
of 4 formyl plperldlne I- carboxyllc ac:ld tert butyl ester (836 mg, 3.9
Frronmodly (B-THE ¢Sthmdp ehier Sstiarinen 3D -iripestliz 8- C dvd sotiitionidvaes Shovylester (12
MBIBIast deeRREHOMASKR e Satoaaq) NMifklark, o wasaddedmber ).
mixture was diluted with EtOAc (100 ml) and washed with sat. aq. NH4CI
15 SOl (100 ml), sat. ag. NaHCO3 (2 x 100 nil) and brine (100 ml). After
drying (Na2S04) and evaporation of the 10 solvent, the crude product
as,purified by chromatography (amino modified silica gel, Hept to
c) to yield 971 mg (79%) of a brown oil. MS (m/z): 316.1 ([M+H]+).

10

N-(trans-4-{2-[4-(5-Chloro-thiophene-2-carbonvl)-piperidin- 1-vl1-ethvi}-cvelohexyl) -
acetamide

From (5-chloro-thiophen-2-yl)-piperidin-4-yl-methanone hydrochloride (10 mg) and N-
20 [trans-4-(2-oxo-ethyl)-cyclohexyll-acetamide (7 mg, intermediate AG) by procedure A1
Yield: 9 mg (59%). White solid. MS (m/z): 397.4 ((M+H]™).

Example 85

Benzo[1,3]1dioxole-S-carboxvlic acid (trans-4-12-[4-(5-chloro-thiophene-2-carbonvls-

25 piperidin-1-vii-ethvl -cvelohexvil-amide

Step 1



10

&

20

25

Step 2 4-(5-Fluoro-thiophene-2-carbonyl)-piperidine-I-carboxylic acid
tert-butyl ester 15 From

wobiberiidesg-thiophen-2-yl)-hydroxy-methyl]-piperidine-]. carb%ﬂi@@ﬂgﬁﬂsnﬁo

tert-butyl ester (968 mg) by procedure E,2. MeCN (0.6 ml) was added to

the reaction mixture. Yield: 577 mg (6‘0/%? Light brown gum. MS (m/z)

( %%9 4@‘?&'%&}1%%%&@&1@15 5’9595@1{98%19@]}{'1 H'p\%\’l %’ﬁiﬁ}ycvnio o

€ nyarocnioride From

%w&%ﬁﬁéﬁm&rbonyl) -piperidine-I-carboxylic acid tert-butyl

ester (51 mg) by procedure B.I. Yield: 20 mg (49%). Off-white solid. MS
W){&gﬂlq@ﬁ@iﬂh&)ﬁ gﬂglpypi;z@idin -4-yl-methanone hydrochloride (585 mg) and

[Nﬁﬁﬁam%o%ﬂefﬂh@ﬁy@&é 7gp&aeaﬁracc@;rﬁ/laq§ggbg Resdin-t Iﬂge:ll-fﬁlt&}ilz}t@iglﬁo mg)
Qhexvl)s acetam I ()lgljsl
}épﬁuo‘q'z(ci)u%h|6$‘p’ﬁe&d1 @plp @?5’541?1 h? %%)S‘ﬁ%%édroc n&e%%?g rggﬂgﬂLH

and N- [trans-4-(2-oxo0-ethyl)-cyclohexyl]-acetamide (20 mg, intermediate
AG) by procedure Al. Yield: 19 mg (73%). White solid. MS (mlz): 381.3
([M+H]+). 5 Example A Film coated tablets containing the following

' dients can be manufactured in a conventional manner: Ingredients
Per tablet Kernel Compound of formula (I) 10.0 mg 200 0 mg

17 0 mg Magnesmm Stearate 1 5mg 4.5 mg (Kernel Weight) 120 0 mg

FI I [l
IR e o R AR PO g
C@EHBW)EE?@ Fﬁ&@l&%aﬁ%ﬁﬂf}r&)&w@é@@ﬁ%h 1 9701 mg (91%). Light grey
solid. MS (m/z): 355.1 ((M+HT").

Step3

Benzo[1,3]1dioxole-5-carboxvlic acid (rrans-4-{2-14-(5-chloro-thiophene-2-carbonyl) -
piperidin-1-vi]-ethvl}-cvclohexvl)-amide

From {1-[2-(¢#rans-4-amino-cyclochexyl)-ethyl]-piperidin-4-yl}-(5-chloro-~thiophen-2-yl)-
methanone dihydrochloride (100 mg) and benzof 1,3}dioxole-5-carboxylic acid (45 mg) by
procedure C. Yield: 62 mg (52%). Off-white solid. MS (m/z): 503.2 ([M+H]").

Example 86

N-{trans-4-{2-[4-(5-Fluoro-thiophene-2-carbonvl-piperidin - 1-vI}-ethyl l-cvclohexvl)-

acetamide

Step 1

4-T{5-Fluoro-thiophen-2-vD)-hydroxy-methvll-piperidine- 1-carboxvlic acid tert-butvl ester

A 1.6 M solution of n-Buli in Hex (3.71 ml, 5.9 mmol) was added to a cooled (-78 °C)
solution of thiophene (500 mg, 5.9 mmol) in THF (15 ml) nnder Ar. After stirring 30 min



10

15

20

25

WO 2007/093540 PCT/EP2007/051160 - 138 The active ingredient is
sieved and mixed with microcrystalline cellulose and the mixture is

wodi@naied with a solution of polyvinylpyrrolidone in water. The-grasiates: 160

is mixed with sodium starch glycolate %{]53 magnesiumstearate and
compressed to yield kernels of 120 or mg respectively. The kernels

Rredagqueredwithan ﬁﬂbﬁ%%eﬁ%ﬂté%?f &ﬁ&‘é@ﬁf‘?ﬁ’% OhtBe AROVETHE (10 )

mentioned film coat. Example B Capsules contai

ollowing
YA PIdREh e KR HY n7§n63ra@m?eatfﬁ%£?fvé%&ﬁ£eg%ﬂ%w iisgrealchts
tEepoapsylé Cohpaurdbefifarofula (i)iR2A\Gatid prectnsecl btk GomgedAtzemixture

w4 nwg 0@50156%&14&} &ﬁqum RRNENIS 278 SiEVehand Mi¥eHded, then it

and fille esofs e 2, e C Injection solutions can hav
V{}ﬁsesfblrﬁggv §?|8?1dléz%?n?)fo)§ Lﬁﬁzﬁr : (f?ﬁ uoggg%ﬁ tert- %utyl ester

(830108H° phfenbl in, TH@(Ssn&th@amnmé’a@cmbtaﬁnB fifiahplspbftion was slowly
Mﬁ%ﬁ@ﬂ&ﬁﬁﬁ%ﬁ@ﬁ@@%@ﬁ a 0Nl EpmpianD) 3 Seftgelattmixture was

| I
el AR e
%&H%Q@%énk@%t%é?ﬁdﬁ@ﬁd(é@%ﬂhum drpingg Neeow skesapergion of the
sblyeiiognatedSoydbearoihdBico ¢ yRartalyt sydroganatad plasiifHs SHe gel,
HRg: SPBREANQUII A MY YWeighk aTeaRaUA SoReNtS 18P MAr-H1

Step 2

4-(5-Fluoro-thiophene-2-carbonvl)-piperidine- 1 -carboxvlic acid tert-butyvl ester

From 4-[(5-fluoro-thiophen-2-yl)-hydroxy-methyl}-piperidine- 1-carboxylic acid tert-butyl
ester (968 mg) by procedure E.2. MeCN (0.6 ml) was added to the reaction mixture, Yield:
577 mg (60%). Light brown gam. MS (m/z): 336.4 ({M+Na] ™).

Step 3

(5-Huoro-thiophen-2-yl}-piperidin-4-yi-methanone hvdrochioride

From 4-(5-fluoro-thiophene-2-carbonyl)-piperidine- [-carboxylic acid tert-butyl ester (51
mg) by procedure B.1. Yield: 20 mg (49%). Off-white solid. MS (m/z): 214.1 ((M+H] ™).

Step 4

N-(rrans-4-12-[4-(5-Fluoro-thiophene-2-carbonvl)-piperidin- 1 -vl] -eth vl :-cvclohexyl) -

acetamide



Gelatin capsule Gelatin 75.0 mg Glycerol 85 % 32.0 mg Karion 83 8.0

mg (dry matter) Titanium dioxide 0.4 mg Iron oxide yellow 1.1 mg The
wolsivRdaaedient is dissolved in a warm melting of the other ipgsegisnsns1160

and the mixture is filled into soft gelatw;\lg?psules of appropriate size. The

filled soft gelatin capsules are treated according to the usual procedures.

F'I:'R)(f?lr? lﬁt!%l%at?l A& Qt 5' é?%lﬁ?ljg 'ﬁ%m%%qx'@ i p)?l e (17 mg) and N-
T Rae A

manu actured In a conventio manner: Compound of formul a

[Frg s A toSEO TRy OW&@M@%W@HM&%%Fygtamﬁé%}ratsé@ Y procedure A2
YRMICEhRH7802). WMibidGotid. WO (200Y/B8B54MPGTYEP2007/051160 -

140 Sodium carboxymethyl cellulose 14.0 mg Polyvinylpyrrolidone K 30

10.0 mg Magnesium stearate 10.0 mg Flavoring additives 1.0 mg The

active ingredient is mixed with lactose, microcrystalline cellulose and

sodium carboxymethyl cellulose and granulated with a mixture of
polyvinylpyrrolidone in water. The gk&amate4s mixed with magnesium
stearate and the flavoring additives and filled into 5 sachets. Printed:
01/OEAHﬁ®8sﬁHdMﬁaEb@d\dElﬁBﬁ@@ﬂ&5ﬂﬂﬁm4ﬁg1@dﬁm chn Acompatod et in a
fc?(”%HL‘%Qﬂ GHL (CH2 NH O1-Vg(CHr(I) AR wherein:

Ineredients Per tablet

Kernel:

Compound of formula (T) 10.0mg | 200.0 mg
Microcrystalline cellulose 235 mg 435 mg
Lactose hydrous 60.0mg 70.0 mg
Povidone K30 ' 12.5mg 15.0 mg
Sodium starch glycolate 125 mg 17.0 mg
Magnesium stearate 1.5mg 45mg
(Kernel Weight) 120.0mg | 350.0 mg
Fiim Coat:

Hydroxypropyl methyl cellulose 35mg 7.0mg
Polyethylene glycol 6000 0.8 mg 1.6mg
Talce 1.3 mg 26 mg
Iron oxide (yellow) 0.8 mg [.6mg
Titanium dioxide 0.8 mg 1.6 mg




Ais aryl or 5 to 6 membered heteroaryl optionally substituted by one to

five substituents selected from the group consisting of cyano, halo,
woGdalkydsg!-6-haloalkyl, C-6- alkylsulfonyl, or C1-6-alkoxy; piSrkaaedRAls1160

4; pisl,2,30r4; qisl;ris0,1,2o0r3; Ris C2_6-alkenyl or

C2-6-alkynyl substituted by aryl, or is C1é%4lkyl optionally substituted by

one tg fiv. i NSisting:of.

roy, o e S A SRS Slaggpe e

e BUE S BRI LU SRIHECRL! BRE MR ERHSS Halb RSt R et ulate is

gt yhitlasplddpticnaibh @mﬁ&m&adeby}hgt@smmeémkam,cﬁmm%d to yield

KOembsradGereaL %ﬁ@&%&f@%%l@}ir@ 1:&;8kvh 808 RNRRRXYL solution /

or is C-6-al %@/ oris C- ﬁ@éﬂé}@llcyl ogtionally substituted by one or
2 SO T Bt @?gmﬁg Het&? ’cycloalkyl optionally substituted
by one or more R', oris aryl optionaéf)ya%%jgétguted by one or more Ra, or
is 5 to 10 membered heteroaryl optionally substituted by one or more Ra,
HD/1G 03.07.2007, 1. AMENDEDSHEET 09/07/2007 Printed: 01 /02/2008 _
CLMSPR| Sﬁ%%ﬁd&fé@%&%@@%ﬁ%ﬁ%&%ﬂ“&&%@6‘? a conventional
nealkyl and wherein R™ is H, Ci_6-alkyl or aryl optionally substituted by
one or more Ra, wherein Ra is selected from: halo, cyano, oxo,

Ingredients Per capsuie
Compound of formula (T) 250 me
Lactose 150.0 mg
Maize starch 20.0 mg
Tale 5.0 mg
16 The components are sieved and mixed and filled into capsules of size 2.
Exampie C

Injection solutions can have the following composition:

Compound of formula (I) 3.0mg
Gelatine 150.0 mg
Phenol 47 mg
Sodium carbonate to obtain a final pH of 7
Water for injection solutions ad 1.0 mt
Example D
15 Soft gelatin capsules containing the following ingredients can be manufactured in a

conventional manner:



hydroxy, halobenzenesulfonyl, Ci_6-alkyl optionally substituted by one,
two or three subsitutents selected from the group consisting of: 5 to 10
wamgsasseg heterocycloalkyl, and aryl which is optionally subsiited B%-/0s1160
halo or by Ci_6-alkoxy, Cl-6-haloalkyl, Cj.6-haloalkoxy, C1.6-alkoxy
optionally substituted by aryl or 5 to 10 Abered heteroaryl which is
optionally substituted by Cl _6-alkyl, aryloxy, -NH(CO)-Ci_6-alkyl,
peEYIECRBLENEYI, Cl.6-alkylsulfonyl, aryl, 4 to 10 membered
heterocydoalkyl optionally substituted by hydroxy, Ci_ 6-alkyl or oxo, 5 to
(mermbdretiftaterodiyl optionally substituted by Cl-6-alkyl or oxo, afd mg
di(C1.6)alkylamino; RZ is H, OH, Ci-6-alkyl or halo; as well as
pletigwaegutically acceptable salts thereof. 2. The compound of formulg (I e
according to claim 1, wherein: A is aryl or 5 to 6 membered heteroaryl

epligBallysubstittschpyfalo, Cl.6-alkyl or C _6- alkoxy; nis 2, 3 or 4g @6
is1, 2°or 3; HD/IG 03.07.2007 2 AMENDED SHEET 09/07/2007 Printed: ~

02 P R x007051160 -143-qisl;risOor1; R'i
%%—%—aﬁy }%yg%%%wﬂa%)eﬁﬁé%s}t%ﬁﬁed by one or more halo, C-6-alkoxy or :rsﬁ'o me
%ptiorggzlllx O%Ubstituted by halo,

ova 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule
Gelatin 75.0mg
Glycerol 85 % 32.0mg
Karion §3 8.0 mg (dry matter)
Titanium dioxide 04 mg
{ron oxide vellow I.L1mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules
are treated according to the usual procedures.

Example E

Sachets containing the following ingredients can be manufactured in a conventional
manner:

Compound of formula (I) 50.0mg
Lactose, fine powder 1015.0 mg

Microcrystalline cellulose (AVICEL PH 102) 1400.0 mg



or is C3-ie-cycloalkyl optionally substituted by one or more Ra, or is 5 to

10 membered heterocycloalkyl optionally substituted by one or more R, or
woSavheRtgnally substituted by one or more Ra, or is 5 to 10 Hleﬁiﬂ%ﬁﬁ%snﬁo

heteroaryl optionally substituted by one or more Ra, or is -NRbR", wherein

Rb is H or Ci-s-alkyl and wherein R is'alrﬁ)éptionally substituted by one

or more Ra, wherein Ra is selected from: halo, cyano, oxo,

RasBEhsahesreHy! esllelatiky| optionally substituted by aryl which id4.0 mg

substituted by halo, Ci-6-haloalkyl, Ci-6-haloalkoxy, Ci-6-alkoxy

Oolionmilp subkttuted.BY 5 to 6 membered heteroaryl which is optionally} mg

substituted by ClI-6-alkyl, NH(CO)-C-6-alkyl, 5 to 6 membered

hedgresyatoakarkiand 5 to 6 membered heteroaryl optionally substituteg iy o

Ci-6-alkyl or oxo; R2is H, OH or halo; as well as pharmaceutically

acceplableigalis-thereof. 3. A compound of formula (la) according to C'ﬁmng

I: OO Y--RAR2,NH (la) 0wherein A, Wand R2 are as defined in

claim I or 2. 4. A compound of formula (la) according to claim 3, wherein:

HD/IG 03.072007 3 AMENDED SHEET 09/07/2007 Printed: 01/02/2008

CLMSPAMD EP2007051 1 60 -144 A'is aryl or 5 to 6 membered i

heterOAHISGSHANERTSObSRAES B Britctoshve Sipsittighe sefulagepg pdium

qm@@rympth@h@igtitqgaﬁ}t@@a@n@te@-alkbwmixmre of polyvinylpyrrolidone in water,

The granulate is mixed with magnesium stearate and the flavoring additives and filled into
5 sachets.



Printed: 01/0 éﬁ&? 6-6_1Ikyny'l su_bstituted by aryl, or is Cl-6-alky!l optio_na_llly substituted
y one to five substituents select th Qroup consisting of: halo, EP200705116(
hydroxy, -CO(O)-C1-6-alkyl, C3-la-cycloalkyl, Cl.6-alkoxy optionally
subsituted by aryl, aryl optionally substituted by halo or Ci-6-alkoxy, 5 to
10 membered heteroaryl optionally sulygituted by Cl-6-alkyl, and phenoxy,
or is C1.6-alkoxy, or is C3-10-cycloalkyl optionally substituted by one or
more Ra and Ra is selected from the group consisting of one, two, three
- Cl-6-alkyl, hydroxy, Cl.6-alkoxy, oxo (i haloalkyl and halo, or is 4 to 10

membered heterocycloalkyl optionally substituted by one or more Ra and
Ra is seteeteskfigmihe@royp consisting of one, two, three phenyl,
phenoxy and Cl_6-alkyl, oris aryl optionally substituted by one or more
Ra and Ra is selected from the group consisting of: yanoR1C|_6-aIkyI
optionally substituted by 5 to 6 memb reqi(t}e:ga ocycloalkyl, halo, Ci
_6-haloalkyl, Cl.6-h tjonally stituted by 5 to 6
membered heteroaryl whi uted-By C1-6-alky|, 5 to 10
membered hé? {Gtalkyl, 4to 1
membered hetergcytloalkyl optionally substituted by hydroxy, by oxo or
by Cl-6-alkyl, -NW(CO)-C1 5-alkyl, halobenzenesulfonyl, phenyl and
di(Cl-6)alkylamino; HD/IG 03.07.2007 4 AMENDED SHEET 09/07/2007

wherein:

c

A isarylor 5 to 6 membered heteroary) option;illy substituted by one to five substituents
selected from the group consisting of cyano, halo, Cy.-alkyl, Cy.¢-haloalkyl, C,.¢-
alkylsulfonyl, or C, ¢-alkoxy;
1s 1,2 3 or4;
is1,2,3or4;
15 1;
150, 1, 20r3;
R' s Cog-alkenyl or Ca.g-alkynyl substituted by aryl,
or is C;.¢-alkyl optionally substituted by one to five substituents selected from the group
consisting of:
halo,
hydroxy,
Cy e-alkyl,
C-s-haloalkyl,
-CO(O)-Cy4-alkyl,
C3.10-C}’C10a1k}’1,
Ci.g-alkoxy optionally subsituted by one, two or three halo or substituted by aryl,
aryl optionally substituted by halo or C 1-6-alkoxy,

I o B & B~

> to 10 membered heteroaryl optionally subsituted by C;¢-alkyl, and
phenoxyl, .
or is Cyg-alkoxy,
or 1s Cs.jp-cycloalkyl optionally substituted by one or more R”,
OT is 4 10 10 membered heterocycloalky! optionalljf substituted by one or more R?,
or is aryl optionally substituted by one or more R?, - ‘
Or is 5 to 10 membered heteroaryl optionally substituted by one or more RY,

HD/IG 03.07.2007

AMENDED SHEET 09/07/2007



+ Printed: 01/02¢2#{18d; 01/02/2008 CLMSPAMZERZIOENFI160 -145 oris 5 to 10 EP2007051 160
membered heteroaryl optionally substituted by one or more Ra and Ra is

selected from the group consisting of, halo, Cl_6-alkyl optionally

substituted by aryl which is substituted by halo, C1.6-alkoxy, Oxo,

C1-6-haloalkoxy, Ci-6-alkylsulfonyl, -34é-6 membered heterocycloalkyl

optionally substituted by Cl-6-alkyl, and aryl, or is -NR bR, wherein Rb is

i o1 OVRBRAlkyhareth wher @i RCjS-Blk-Shalk QLA RRHOPAINAILL o aryl optionally

subsfitited Ry pne or more R, .and Ra is selected from the group
cansisting of: hil](?,n&f %Parﬁgy}l ‘and C1.6-alkoxy; R2 is H, OH, Ci_6-alkyl

SF¥E Bsivislesis pfiarmiaceutically acceptable salts thereof. 5. . The
compouhsi@f formula (la) according to claim 4, wherein R"is 5 to 10
memberﬁgnheteroaryl optionally substituted by one or more R. 6. The
compou of formula (la) according to claim 5, wherein it is selected from
the grotip“eonsisting of: 2-Methyl-2H-indazole-3-carboxylic acid
trans-(4n{gitéxi4-fluoro-benzoyl)-piperidin-1-yl]- ethyl} -cyclohexyl )-amide;
6-Chlorg-2-methyl-quipoline-3-carboxylic acid trans-(4-{2-

[4-(4-f|u%o?%o- %“ﬁ%ﬁ%%%ﬁé\’idi n- 1 -yl] -ethyl } -cyclohexyl)-amide;
5'ch|0r0'|'(3)4'@Ghmmlb@@m¥5"mﬂi@tﬁ@wr@iﬁyﬁfﬂ@'ﬁn‘%@mﬁ%)ﬁiﬁen ts selected
acid trans (4- { 2- [4-farehenzuRingrdin--yil-ethyl »
)-cyclohexyl)-amid e;

N-trans-(4-{2-[4-(4-FIuB1d DB ERA i betranmiclpibidyand
)-cyclohexyl)-6-methgtyhiceithasnipes{ik}B] daphtineddipe-Aocarbpxylicacidy,
trans-(4d_g.-l-fgt(éﬂy@q{oro-benzoyl)-piperidin- [-yl] - ethyl }
-cyclohexyl)-amide; 5-Fluoro-11-indole-2-carboxylic acid
(trans-4={Z X2 (#:106Yo-benzoyl)-piperidin-1-yl]- ethyl}-cyclohexyl)-amide;
5-TrifluoromethGxy-alk4sipdplieBetigroxyiia @aivh(#306r4£3-10 membered heteroaryl
[4-(4-fluoro-benzoylspineridiproylhy Sk QYlaneXyD) gmide:
aryloxy,
-NH({CO)-C,4-alkyl,
—O(CO)-Cl.ﬁ“&lk}’l,
C,.g-&lkyisulfonyl,
aryi, |
4 to 10 membered heterocydoalkyl optionally substituted by hydroxy, C;.
s-alkyl or oxo,
5 to 10 membered heteroaryl optionally substituted by C, 4-alkyl or oxo,
and
. di{C,.s)alkylamino;
R? is H, OH, Cy¢-alkyl or halg;

as well as pharmaceutically acceptable salts thereof,

2. The c_ompound of formula (1) according to claim I, Whérein:

A isarylor 5 to 6 membered heteroaryl optionally substituted by hale, Ci.¢-alkyl or C, -
alkoxy; ‘
n is 2, 3 or 4;

P is1,2o0r3;

HD/G 03.07.2007

AMENDED SHEET 09/07/2007



" Printed: 01/027‘@31@ 03.07.2007 5 AMENDED$§H 5T Q@@?/ZOO? Printed: 01/02/2008
CLMSPAMD EP2007051160 -146 5-Methoxy-IH-indole-2-carboxylic acid
trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]- ethyl)-cyclohexyl)-amide;
Thiophene-2-carboxylic acid trans
(4-{2-[4-(4-Fiuoro-benzoyl)-piperidin-Hyp-ethyl)- cyclohexyl) -amide;
3H-Imidazo[4,5-b]pyridine-6-carboxylic acid trans

q  @2-[4-(4-fluoro-benzoyl)-piperidin- I-yl]-ethyl }-cyclohexyl)-amide;
' 5 Wlet anesulfonyl-thiophene-2-carboxy|ic acid trans
_ -(4-fluoro-benzoyl)- piperidin-1-yl]-ethyl)-cyclohexyl)-amide;
p!
= Guﬁuemm@lﬁgw@fhﬂﬁmmﬂmmﬁf@@ 4-alkoxy or aryl optionally
ﬁdbﬁmﬁl}dqy lohexyl)- nlcotlnamlde N- trans

4 2 4-(4 enzo plperldln -I-yl]-ethyl
tyc dH%i\}f}-%a-Im' WY sHBs s ERAR@ae or more RY,
_ Qrmdmllémmamaid&mmthmamﬁ optionaily substituted by one or more R
éﬁ&afﬂy(ff{}yggg)b&gggw EBIB?I‘I%IH -|- eth%!) cyclohexyl)-amide;
|

n-4-yl-pyrimidine-5- carboxyfic acid
{Sgsr [BP gaﬂEfdP&?58%?sgﬂjoarpéﬁaﬁwmw]s@ﬁwt@ybmw yraui B8,
GrMGﬁ}ﬁ -WMPﬂWRfaZIHE@3GBJM|%§W§F@9§R is aryl optionally substituted by

g,ﬁe{gr[gu()g,efhmro benzoyl)- piperidin-i-yl]-ethyl }-cyclohexyl)-amide;
5- Morphol ﬁiﬁ;’yl pyrazine-2-carboxylic acid trans

(AL -5 6<E8HEBYY-piperidin- 1-yl]-ethyl)-cyclohexyl)-amide:
Benzo[hdldioxole-5-carboxylic acid trans (4-{2- '

[4-(4- fI genzoyl) piperidin-l-yl]- ethyl )-cyclohexyl)-amide;

3- Methyl -isoxazole-5-carboxylic acid trans
(4-{2-[49%FAluoro-benzoyl)-piperidin-I-yl]- ethyl) -cycl ohexyl )-amide; Trans
N-(4-{2Hd{derheateulfenzyl)-piperidin-I-yl]-ethyl )-cyclohexyl)-2-methoxy-

isonicotinamide;. N- . . . i
(4-{2-[4-(4- Flug% %m? ORtiSnally fabstinuted b arykshishyif s bstisied by balo,
yl- nico i byl -Dihydro-benzo[1,4]dioxine-2-carboxylic acid trans

(4-{2- [ﬂ%ﬂu@m&bﬁ@zoyl) piperidin-1-yl]-ethyl)-cyclohexyl)-amide;
5-(4-Methyl-piperazin-1- r|d arbo lic acid trans
( 4({2 [4~( 4yﬂ5 0p§) eanﬂ(Z @! ai?y st;tute by 5 to 6 membered heteroaryl which is

optionally substituted by C, ¢- -alkyl,
~-NH(CO)-C,¢-alkyl,
> to 6 membered heterocycloalkyl, and

EP2007051160

: 5 to 6 membered heteroaryl optionally substituted by Cy.6-alkyl or oxo;
R’ is H, OH or halo;

as well as phar;ﬁaceuticaﬂy acceptable salts thereof.

3. A compound of formula (Ia) according to claim I
A )

i

N R

ARY M N =Q——-N (Ia)

wherein A, R' and R? are as defined in claim 1 or 2.

4. Acompound of formula {Ia) according to claim 3, wherein:
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- Printed: 01/02pRgfidin-I-yl]-ethyl)-cyclohexyl)- %
5-Morpho|in-4-y|-pyridine-2-carb%"r>i(1y M ans EP2007051160

(4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yi] -ethyl) -cyclohexyl )-amide;
HD/IG 03.07.2007 6 AMENDED SHEET 09/07/2007 Printed: 01/02/2008
CLMSPAMD EP2007051160 -147 5-Phenyl-pyridine-2-carboxylic acid
trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-I-yl]- ethyl}-cyclohexyl)-amide;

inpline-4-carboxylic acid trans- ‘

e e et e gr b substtaents

eslsrishheem ehesoryis eriit s MR- raigthaxy-benzoyl)-piperidin- |

R iy@;gtam}}qﬂygmwa-ggggq’; Quinoline-4-carboxylic acid trans-

-[2#4-benzoyl-4-hydroxy-piperidin-I1-yl)-ethyl]- cyclohexyl}-amide;,
%u{%(éifﬁ__a-?_gﬁca t?ﬁ}%‘.@ é%glt&ﬁ%@%ﬁ-ﬂf‘ﬁ-t‘(ﬁfféﬂ%ﬁiﬁtﬂeﬂmepﬁﬁéfr@iwthﬁ‘ group
-yl) cetyipngydiohexyl) -amide; Quinoline-4-carboxylic acid trans-
(4-{Bd#;(3,4-dichloro-benzoyl)-piperidin-I-yl]-ethyl }- cyclohexyl)-amide;

2,3-§)i ydro-indole- I-carboxylic acid trans

(4-{ y[a-?ﬂfluoro-benzoyl)-piperidin-l—yl]- ethyl } -cyclohexyl) -amide;
6-TriffGtfoethyaiRyB-dhydro-indole-I-carboxylic acid trans
(4-{@145(&$1g9q\g,1penzoyl)- piperidin-l-yl]-ethyl }-cyclohexyl)-amide;
1,3-§ihy o-isoindole-2-carboxylic acid trans
(4-{2* &-?%—?Wo%%éﬁ%?ﬁbﬁ}b‘gﬁﬁ iRyt ethyl }-cyclohexyl)-amide;

3,4 Dihytte HHlisoduinnliné 13- tatbaxylic. adichisans
(4-{B-dgesfluareRanzex)-Ripssidindyil-athy):cyglopexyl-amide:;

Quin Iine-4-carboxyrﬁ%9§g:%§%g%§?é&%} sm{e{ygy e aﬁcyapans
4-(@%%%1’benzoyl)-4-hydroxy-piperidin-l-yl]- ethyl } -cyclohexyl )-amide;

@- M éthanksuifonyl-thiophene-2-carboxylic acid ‘

SAE4- (244 - yhspiperidin- 1-yl] -ethyl) -cyclo )-amide;

Chre rjﬁgng-}é- g{%ﬁ%;ﬁ%ﬁ é%}%l?&tg%y c}/n]e or rxyc?re%/ iang%i(‘iyls selected from the
[4-(2, A" SHBSFOHEH09] 2B AHein IR iy byoidtesyy Familiexy, oxo, Cy.q-
(R)-Cﬂmaimﬁmmmylic acid _

Il 41818 R e Y RIS S Ml S R YR O 2O R and R s

selected from the group consisting of one, two, three phenyl, phenoxy and C; ¢-alkyl
or 1s ary! optionally substituted by one or more R* and R® is selected from the group

consisting of:

H

cyano, .
Ci¢-alkyl optionally substituted by 5 to 6 membered heterocycloalkyl,
halo,
C.¢-haloalkyl,
Cy-6-haloalkoxy,
'C;-s-alkgxy optionally substituted by 5 to 6 membered heteroaryl which is
optionally substituted by C, 4-alkyl,
5 to 10 membered heteroaryl optionally substituted by C;.¢-alkyl,
410 10 membered heterocycloalkyl optionally substituted by hydroxy, by
0x0 or by C, ¢-alkyl,
-NH{CO}-C,s-alkyl,
halobenzenesulfonyl,
phenyl and
di(C;.g)alkylamino;
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" Brinted: 01 roman-3-carboxylic acid _

oo ’/022?-}{%]4-(2,4-difluoro-benzoyl)-pigetr{\éliﬁﬁwgthyl}- cyclohexyl)-amide; EP2007051160
N-trans o
(4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin-I-yl]-ethyl)-cyclohexyl)-6-morpholin
- 4-yl-nicotinamide; 2,3-Dihydro-indolg+kcarboxylic acid _
(4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]- ethyl }-cyclohexyl)-amide;

| 2007 7 ENDED SHEET 09/07/20Q7 Printed: 01/02/2008
e R L e QT A BbOROE TR R i

(4-{2-[458srdiMaBr SbB ERQep opipeticlred-yl]-ethyl }- cyclohexyl)-amide;
5-Methanesulfoyldhiophene-2-carboxylic acid
4-{2-[4-(3,4-difinoro-benzoyl)-piperidin- 1-yl] -ethyl }-cyclohexyl)-amide;
éhior&ag-&cart%ﬁ@%}c? }llgrPaﬂy s&stitut%c] by alyyl}w}}/ich is sul ztituted by halo,
(4-[2-[4-(3,4-diflGorodbenzoyl)-piperidin-l-yl]-ethyl}- cyclohexyl)-amide;
5-Methanesulfoaylthiophene-2-carboxylic acid

(4-{2-[4-(2-chIorgA-&IgarFﬁ-benzoyl)- piperidin-1-yl]-ethyl
)-cyclohexyl)-amitie: &aftioHRe-4-carboxylic acid
(4-{2-[4-(2-chloro:hexrikpyDHoipgridin-1-yl]-ethyl}- cyclohexyl)-amide;

Chroman-3-carBaxVli¢,atillered heterocycloalic . , ,
(trans-4-{2-[4-(4-C Ioro-ben?gyl)-%Fﬁgﬁ}aﬁr?- y"]1 e tﬁ/‘i’ﬂal&/él‘o sgﬁlf/ifﬁa?ﬁigé‘f'alm’ and

Chroman-3-carBBb%ylic acid
(’[‘I’M@ﬂ[l@éﬁmw outiiophene alegbaho mpdrRIRETAINH; C, ¢-alkyl or aryl optionally

y)-athidincyaiahexyd amides and Bepz iggole-Bicarboxylic acid
(transa-[4-l2-[g-éa-c%oro-thiophe’ne-2-cal($t[)g§r%§1/%-8 E?Bg?‘?t i rf‘f}? ]c9é]tsﬁ‘§/gll?g of: halo, C.

) -cyd o % {1 ~arh 8O%YiThe compound of formula (la) according to claim

R* 15 RyKerkin R dbkyNR Id®o; wherein Rb is H or Cj-6-alkyl and wherein R’ is

as welbhs Gkl acarykonionall sufglittgd by one of more R 8. The

compound of formula (fa) according to claim 7, wherein it is selected from
%.he ’I%r%u %%ooqlsnlart]!)%o()f: s a{ ) rﬂ' i W, inuRY is At embered
1-(2,4-Dichloro-phenyh 3 (A3 A4 iR 5o st tedHy embere
heteroad |gpidsya) prabstitind by one or more R*,
1-(4-Chloro-phenyl)-3-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-I-yi]-ethyl)-
ycloesybpunead of formula (Ia) according to claim 5, wherein it is selected from the
group consisting of:
2-Methyl-2H-indazole-3~carboxylic acid trans-(4-{2- [4—-(4-ﬂuoro—benzoyi)-piperidin-i -yl]-
ethyl}-cyclohexvl)-amide; , .
6-Chloro-2-methyl-quinoline-3-carboxylic acid trans-(4-{2- {4-(4-flucro-benzoyl)-
piperidin-1-yl]-ethyl}-cyclohexyl)-amide;
5-Chloro-1-(3,4-dichloro-benzyl}-6-oxo- 1,6-dihydro-pyridine-3-carboxylic acid trans (4-
{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl} -cyclohexyl)-amide;
N-trans-(4-{2—{4~(4—FIuor0~benzoyl)-piperidin—I—y'I]“ethyl}-cyclohexyl)—é-methylw
nicotinamide;
{1,8]Naphthyridin&f}»carboxylic acid trans-{4-{2-{4-(4-fluoro-benzoyl)-piperidin-1-yl]-
ethyl}-cyclohexyl}-amide;
5-Fluore-1H-indole-2-carboxylic acid (trans-4-{2-[4-(4-fluoro-benzoyl}-piperidin-1-vylj-
ethylj-cyclohexyl)-amide; | R :
5-Trifluoromethoxy-1H-indole-2-carboxylic acid (trans-4-{2- [4-(4-fluoro-benzoyl)-
-piperidin-1-yl]-ethyl}-cyclohexyl)-amide; '
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- Printed; 01/02fra08 EP2007051160

I-(4-Etho)cy-phenyl)-3-(4-{2-[4- fluoro-i-(4 l}‘puoro -benzoyl)-piperidin-1-yl]-et

hyl }- cyclohexyl)-urea; Trans
1-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin-l-y1]-ethyl)-cyclohexyl)-3-p- tonI ure

a; Trans ~146-
1-(4-Chloro-phenyl)-3-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-I-yl]-ethyl )-

@yﬁi@@;%;l) |-, e cid tr ot L
N ?ﬁ [4- zﬂilh:rl%%t(rggt?;rﬁ%z%b plf)eﬂél o ﬁ %)JI? SAORE A diRiBaRidin-1-v1)-
o Y} 07 2007 8 AMENDED SHEET 09/07/2007 Printed:

@MO@‘E@@&%‘WN\AQC&%@QZQ@WA@@; f;llf(%c;r'ﬁ?e'?éo 13-piperidin-] hyl}-
cycloHE 4}%91959 phenyl)-3-(4-{2-[4-fluoro-4-(4-fluoro- benzoylf plgendln I-ylj- etth
urea; Trans

- 'cyclohex

161’1?6?8 6}%/%&&)’-13%4&{@ fartmuytifivord thenzdy R piperdindrylbetbyl) - piperidin-
1-yl] WG'M%%BWP&@MTE‘”S ' din-yll-ethy

. - or egn o ridin- -ethy
S £ el i e AP ——
piperi brﬂ n@f?ﬂ(d H@XﬁﬁOlllethﬁelde is aryl optionally substltuted by one or

drEie R M@raﬁh@cmowqﬁr@%%ﬁba};%I %”ﬂl@ RS
oro

mcom&% cted from the group consisting of:
Pé 4 -(4-fluoro-benzoyl)-piperidin-l-yl]-ethyl }-cyclohexyl)- benzamide; 4-

tB“E%Fﬁe{tHF idoRhuolo &Wﬁ@apﬁhﬁifamwi(%f{}@ﬂﬁ&c@hﬂxyﬁ )-6-morpholin-4-yl-

- nicotinak@renzoyl) -piperidin- I-yI] -ethyl) -cycl oh exyl) -benzamide; N-trans-
Fluor be zo -yl]-ethyl] -cyclohexyl)-4-trifluorom

p|p eridi
SQWhy[ﬁenzoaﬂrﬁ tra f4af H@ﬁﬁ&%@ﬁ@?&‘&ﬂ%ﬁgﬁwﬂﬁfWﬂ éth@thyi
cyclohgyy gcréwéﬁyl) 4- morpholln -4-yl- benzamide; N-trans-(4-{
22P~[I451ﬁ:ﬁ751|11‘1040yb9?§9ﬁ919@?f&qygclxy\ﬂll]c%g?glkic{%ct%h@( %Qu%é%c—:r’pl%y -piperidin-1-

adiazol-3-yl)-benzamide;
eth% i§( g fﬂ“(‘if luoro-benzoyl)-piperidin-I-yl]-ethyl

Mypaeh i f-almrokkiyle Berzhmigle:; deiltivany (N-{ea (-3 dd-ellzoy1)-

pzperlduomsip}eBtZQW)cﬁ)MBi'{:U' -yilzathyl }-cyclohexyl)- benzamide;

5-Morpholin-4-yl-pyrazine-2-carboxylic acid trans (4-{2-[4-{4-fluoro-benzoyl)-piperidin-
1-yl]-ethyl}-cyclohexyl)-amide;

Benzol1,3]dioxole-5-carboxylic acid trans (4-{2- [4—(4»f}uoro~benzoy])vpiperidim1—yi] -
ethyl}-cyclohexyl)-amide;

3-Methyl-isoxazole-5-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1 -vl]-
ethyl}-cyclohexyl)-amide;

Trans N-(4-{2-[4-(4-Fluoro-benzoyl)- pxpendm 1-yl]-ethyl}-cyclohexyl)-2-methoxy-
isonicotinamide;

N-trans (4 -{2»[4—(4-Fluoro—benzoy§)—piperidin—1—yl}»ethyl}wcyclohexyl)»6-m0rpholin—4wyl—
nicotinamide;

2,3-Dihydro-benzoll, 4]dsoxme 2-carboxylic acid trans (4-12-[4-(4-fluoro- -benzoyl)-
piperidin-i-yl]-ethyl}-cyclohexyl)-amide;

5-(4-Methyl-piperazin-1-yl)-pyridine-2- -carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin-1-ylj-ethyl}-cyclohexyl}-amide; .

>-Morpholin-4-yl-pyridine-2-carboxylic acid trans ( 4-{2-[4-(4-fluoro-benzoyl)-piperidin-
1-yl]-ethyl}-cyclohexyl}-amide;

HD/IG 03.07.2007
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- Frinted: 01/0242608tylamino-N-trans- CLMS
(4-{2-[4-(4-fluoro-benzoyl)-piperidin-I- yl] eth)[/:?} cyclohexyl)- benzamide;

N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin-I-ylj-ethyl

}-cyclohexyl)-4-(3-methyl-5- oxo-4,5-dihydro-pyrazol-I-yl)-benzamide;

4-Cyano-N-trans-(4-{2-[4-(4-fluoro-bempyl)-piperidin-I-yl]-ethyl}-cyclohexy

[)- benzarnide;

Nitranst(ftaalte(4-Eluoy rigjne|- clohexyl)-4-pyra

R R BRI

Y rSF'CP)‘l "6@76 08 CLMSPAMD EP2007051160 -150

Qm@i@xﬂe%embtvaﬂx@m{ﬁi[éww{fdugrqdam)oo%ggw@{Be%tgml 1-y1]-ethyl]-

cyciohhgxg:lggl(?@l) benzamide;
hloro-benzenesulfonyl)-N-trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-

ﬁ%y ety )4 @@%é&@?ffﬁémﬁn(ﬁd@ [4-(4-methoxy-benzoyl)-piperidin- 1 -yl] -ethyl}-
cyclohiNathhiasa{de(2-[4-(4-Fluoro- benzoyl) piperidin-l-yl]-ethyl }-cyclohe)Cyl)-4- t

iff 1 nzamid

“;c‘gagﬁé‘@(”f R s s meo e adast -
cyclohgsyliamydty u or o-eth oxy) -benzamide; N-trans

QiR 4-kluboayienzaypiperigin dayllsatiid ¢ vy .
cycloh@SﬂZ@HHQ? N-trans (4-{2-[4-(4- Flcﬂor(o bén%l) g?gé%%%%%ljkg] H’H EEP{YH

C&chlohexyl) -4-pyridin-4-yl- benzamide;

Wﬁh%ﬁ{?%@%ﬁ%@%@ﬁz%@%[ﬁe@d‘%ﬁh@iﬂe@ﬂthnzoyﬁ) -piperidin-1-yl]-ethyl]-
cycloha}chleoh@éyl) 4-pyridin-2- yI benzamide; N-trans
d I thyl lohexyl)-4-(4-methyl-

zglpie%g 115)1/% gerl?z%?m? lplg t{”ra]nsy E{l ?/ }g X”lcugrg )E())c/?z)lzoyS) g:gen)c/im I-yl]-

ethyl}-gyclobeayld-piges-benzoyl)- plperldln -l-yl]-ethyl)- cyclohexyl) -4-phthalazin-I-

6Yl"rﬁﬁﬂi@li’ﬁkdﬁyi 2,3-dih dro mdole 1-carboxylic acid trans ( (46 uoros benzc)yl
y

plp&l‘ld%'l t{aiﬁ(llﬂﬁcfm r?'(%) Iuo oyl)- plperldln -l-yl]-ethyl}- cyc ohex
[

yri nZamide; Biphenyl-4-carboxylic acid
1 é‘@#@‘?ﬁ%@é%ﬁzﬁyb%ﬁt@rﬁﬂ -tiyieettinld- Cyclotfiexy-bemieel) -piperidin- 1 -yl}-
ethyl}-3-dhiergt Nattaas (4-{2-[4-(4-fluoro-benzoyl)-piperidin-I-yl]-ethyl

3}4%%)' roylii “isoquinoline-2- -carboxylic acid trans (4-{2-[4 -(4-fluoro-benzoyl)-
piperidin-1-yl]-ethyl}-cyclohexyl)-amide;

EP2007051160

Quinoline-4-carboxylic acid trans-(4-{2- [4—(4-ﬂu0r0-benzoyi)—4—hydr0xy—piperidin- 1-y1}-
ethyl}-cyclohexyl)-amide;

5-Methanesulfonyl-thiophene-2- carboxyhc acid (4 {2~{4-(2,4-difluoro-benzoyl)-piperidin-
1-yl] -ethyl}-cyclohexyl)-amide;

Chroman-3-carboxylic acid (4-{2-{4-(2,4-djﬂuoro~benzoyl}-piperidin»1—yl]—ethyl}-
cyclohexyl)-amide; '

(R)~Chr‘oman~3—carboxylic acid (4-{2-{4m(2,4—diﬂuoro—benzoyl)-piperidin—i-yl}—ethyi}—
cyclohexyl)-amide;

(§)-Chroman-3-carboxylic acid {4- [2-14-(2,4-difluoro-benzoyl)-piperidin- I-yli-ethyl}-
cyclohexyl)-amide;

N-trans (4-{2-{4-(2,4-Difluoro- -benzovl)-piperidin-1- -yl]-ethyl}-cyclohexyl)-6- morpholin-
4-yl-nicotinamide;

2,3-Dihydro-indole-1 -carboxylic acid (4—{2~{4-(2,4-diﬂuoro—benzoyl)—piperidin—Ewyl}—
ethyl}-cyclohexyl)-amide;

HD/G 03.07.2007
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holin-4-yl-benzamide; 4-(3 -2-oxo0-azetidin-1-yl)-N-trans
 Printed: 01/02/R%8 y ( Tk lyI]EWi Y- . EP2007051160

(4-{2-[4-(4-fluoro-benzoyl)-piperi yl } -cyclohexyl)-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin-I-yl]-ethyl

}-cyclohexyl)-4-morpholin-4- ylmethyl-benzamide; 4-tert-Butoxy-N-trans

(4-[2-[4-(4-fluoro-benzoyl)-piperidin-l-yfgethyl }-cyclohexyl)- benzamide;

4-Dimethylamino-N-trans

e e -ty
'CYdOh(?E){I’ A0{d¢Hluoro- benzoyl) piperidin-I- yI] ethyl ] -cyclohexyl )-benzamide;

HM&GQ&@Y‘&Q@E&@@M@MQE@&M%@I}@ 240/p/2997% Priied; 9H/Q97/s 2)9 pg Piperidin-

1-yl]-¢ IE% n5320%051160 -151
6f0-N-t -[4-(4-fluoro-benzoyl)-piperidin-I-yl]-ethyl
mﬁeiwybombm@m@méazammm Hivans i -{2p dddd-FlyDrethyl |-

cyclohbefizayhipiperidin-i- yI] ethyl}-cyclohexyl)-4-(3-hydroxy-

ro d|n 1- ide; N-tr ns(4 {2 [4-(4-Fluoro- benzoyl) pip
L R - ERYAr G irinypehfecbenzon)

Plpeflfhptr]aﬁg(@ﬁ{}ﬁlfm@@ﬁm}rbam@oyl) plperldln l-yl]- ethyl

Mnﬁ@&y&ﬂg [egeRhalip; - ﬂzb%
c (4 e? Fluo%enz%glpin in- Iﬂﬁghﬁ%é m m 3-yll-ethyl}-
ycloh
in- -yl-benzamide;
@h‘i@aﬁﬁ(ﬂl{@-{ﬂ%lﬂ acibtbenszay|}-ipétidintdryplbettiyl!)-piperidin-1-yl)-ethyl} -
cyclohdxgyclahgseyl)-2- morpholin -4-yl- benzamide; N-trans(4-{2-[4-(4-F)
oro ben droxy-piperidin-1-ylj-ethyl)-cyclohexyl)-3-(5- methyl-[
oxaatg%) le)'a%é,r(]ggpm&e L2 %réﬁ§l¥loro -thiophene-2-carbonyl)-piperidin-1-

il-eth@}*{ﬁz’{wgﬁbaﬁudmdnémoyl) piperidin-Il-ylj-ethyl}-cyclohexyl)-4-ethoxy-
RENZAMILE, oo!p y |ed|n-- -eth
. dﬁcgc%r%li%%?&% 1[?14281 gl]o%%%%éizolgﬁ? b%lﬁzlgtmij Lé’ ¢ } éérbonyl) )
PP RIOro-NY, Zk 95 J{E X(fgzﬁﬁ'ﬁfﬁforo -benzoyl) -piperidin- I-yl] ethyl }
-cyclohexyl) -benzamide; Biphenyl-4- carboxyllc acid
7.(4'{125L4c'g%‘1 il Horpfo*%'%? %O)(P )O:Ijlrc):gcralr mg o clat yl4} wherein R' is -NRPR®, wherein R”

is Hor C;-ﬁ"'ali{yl and wherein R" is H, C, ¢-alkyl or aryl optionally substituted by one or more R®.

8. The compound of formula (Ia} accorchng to claim 7, wherein it is selec‘ted from the

group consisting of: .
| Trans 1-(2,4-Dichloro-phenyl)-3-(4-{2- [4-(4-ﬂu0r0-benzoyl)-piperid'in- 1-yl]-ethyi}-

cyclohexyl)-urea;

‘Trans 1-(4-Chloro-phenyl)-3-(4-{2-14-(4-fluoro- benzoyl) -piperidin-1-yl]-ethyl}-
cyclohexyl)-urea;

Trans 1—(4—Eth0xy—pheny})—3-{4»{2—{4—ﬂuoro-4-(4~ﬂuoro-benz,oyl)-piperidin-l—yl}«ethyl}-
cyclohexyl)-urea;

Trans i—(4-{2»{4*(4—Flu0r0-ben'zoyl)—piperidin»1nyl]-ethyl}—'cyclohexyl)~3-p—tolyl—urea;

Trans 1—(4—Clﬂoro—phenyl)-3-(4-{2»{4-(4-ﬂuoro~benzoyi)—pipefidinml—yﬂ—ethyi}—
cyclohexyl}-1-methyl-urea;

Trans- 3—(4—{2-[4—(4-Fluoro-benzoy2)—piperidin»l—yll-ethyi}—cyciohexyi)-1,1-dimethyl—
ureg;

HD/IG 03.07.2007
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- Printed: 01/02¢yctghexyl)-amide; N-(4-{ 2-[4-(2@1- Euarprhenzoyl)-piperidin- 1 -yl] -ethyl '
"~ }-cyclohexyl)-4-morpholin-4-yl- benzlaagn%g\eﬁ;ﬂ -Cyano-N-trans EP2007051160

(4-{2-[4-(3,4-difluoro-benzoyl)-piperidin-I-yl]-ethyl)-cyclohexyl)-
benzamide; N-trans (4-{2-[4-(3,4-Difluoro-benzoyl)-piperidin-1-yl]-ethyl
)-cyclohexyl)-4-pyrrol-I-yl- benzamide] &-trans
(4-{2-[4-(3,4-Difluoro-benzoyl)-piperidin-I-yl]-ethyl)-cyclohexyl)-4-morpholi

ryl-ke! idesN:thians (44, L
1 h%i(zjeé@r%?c%gﬁ’ﬁfﬁgg% iR ARy AR R e e peaidin- F-yl]-ethyl) -
cyeto bﬂé?ﬁ\-4-yl-benzamide; 4-Chloro-N-trans
(4a{@-[4c2tioro phituorsarzoy)-ipeaidinoy &Y I VS INE 1 - ethyij-
cycloh@%qg-%%hdgny'_trans L )
(4-{2-[4-(2,4-Dichloro-benzoyl)-piperidin-I-yl]-ethyl}-cyclohexyl)-4-morpholi
n- 4-yl-benzamide; and HD/IG 03.07.2007 11 AMENDED SHEET
OGR7/2607 Phinttetr il ozr20e820MSPAMD ER20OTFHLEEMHSED -3-(4-ethoxy-
phenylN-fteans-4-{2-(4-(4-CHoro-benzoyl)-piperidin-1-yl1-ethyl}-cyclohexyl)-4-mo
rpholin-4-yl- benzamide. 11. The compound of formula (la) according to
claim4 -MhsseinaR d - cloalkyl optionally substituted by one or
substito16 R. 12}.§The E%fr%p%%lﬁ%o %ﬁ%gfﬁwodlégf?l%ﬁoa%%b%%hg 6TElifh FRORersRally
SUHS S8BT frotreiRe group consisting of: Cyclopropanecarboxylic acid
trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl}- cyclohexyl)-amide;
léyCTéﬁma@E@fyfﬁclaCid fransccording to claim 9, wherein it is selected from the
group {dnfdd 4tfluoro-benzoyl)-piperidin-I-yl]-ethyl }- cyclohe)cyl)-amide;

: antane-l-c r_th “552 @gid trans o
R R letreetsmerbscionbatydmishess -
benzamidey clopropyl-N-trans
HaZDrddiorashenraylRiRrsdin-LYLEghyi-cyelonexy)); acetamide; . . .
y1]-eth ‘% _Aggg{%-cﬁ_%%opangirboxylig}gcid trgns)( &y?‘!ppfﬁagro%enmy “prperidin-1-
N(z{ - @ Oro-Ben Syl)-piperidin-l-yl]-
-trans~{4—{2v~[4-(4—F}uoro-benzoyl)»piperidin—1-yi}-ethyi]~cyclohexy1}-4mtriﬂuoromethyl—
benzamide; .
N~trans-(4—{2-[4w(4-Fluoro—benzoyl)—piperidin—1~yl]-ethyl}~cyciohexyl)-4—morpholin~4-yI~
benzamide; |
N-trans-{4-{2- [4—(4—Fluoro—ben20y})—piperidin—1 -yl]-ethyl) -cyclohexyl)-3-(5-methyl-
' [1,2,4]oxadiazo§—3—y])mbenzamide; .
N—trans—{4-{2~[4-(4~F1uoro~benzoyl)—piperidin—l—y]}—ethyl}~cyclohexyi)-4—pyrrol-I-yI—
benzamide; |
4~Ethoxy—N-trans-(4«-{2-[4—(4~ﬁu0ro_—benzoyl)—piperidin—1»yi}—ethyi}—cydohexyi)—
_benzamide;
4—AcetyIamino—N—trans~{4—{2—{4—(4—ﬂuoro-benzoyi)-piperidin-l—yl]-ethyi}wydohexyl)-
benzamide;
N-trans—(4—{2~{4-(4-F1uoro-benzoyl)~piperidin—1-yl}-ethyl}-cyclohexyl)—4-(3~methyl—5~
0x0-4,5-dibydro-pyrazol-1-yl)-benzamide;
4—Cyano—N—trans—(4—{2-[4—(4—ﬁuoro-benzoy])—piperidén—lnyl}-ethyl}-cyclohexvl)-
benzarnide; |
N-trans—(4%2-[4—(4-Fluom~benzoy1)—piperidin»l—yl}-ethyll}—cyclebexyl_)—c}—pyrazd—}myl—

benzarnide;

- HD/IG 03.07.2007
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“Printed: 01 /Ogg@gg] -cycl oh exyl) -amide; 4- hexanecarboxylic acid trans _
(4-{2-[4-(4-fluoro-benzoyl)- plpe’\é(?'n l-yl]- ethyl ] -cycloh exyl )-amide; EP2007051160

4-Hydroxy-cyclohexanecarboxylic acid trans
(4-12-[4-(4-fluoro-benzoyl)-piperidin-I-yl]- ethyl } -cycohexyl)-amide;
(1S,4R)-Bicyclof 2.2.1 |heptane-2-carboxylic acid trans
(4-[2-[4-(4-fluoro-benzoyl)- piperidin-I-yl]-ethyl)-cyclohexyl)-amide; (I
Dimethyl-2 lo[2.2.1 Jheptane-I-carboxylic acid trans (4-
%@%?%uoro bsgﬁzoy(?(glgg(ﬁ E%-yﬁbe yi-cyaShEx )z éﬁlﬂg’yi j-cyclohexyl)-
benza’ﬁ‘ ifluoromethyl-cyclohexanecarboxylic acid trans

{44 L dokd-Burenbanzay) piperiained-1y ety SYClRNS Y] DARUHR - 1-y1)-ethy -
Cyclohg’xwf % Iohexanecarboxyllc acid trans
uoro benzoyl)-piperidin-1-yl]- ethyl ) -cycl ohexyl )-amide;

&M@tﬁ% é%dl@)ﬁéxaﬁém@&ﬂﬂﬂr@ml -yi}-ethyll-cyclohexyl}-4-
trifluoféri2ddiAtituasa-RrnZoyl)- piperidin-l-yl]- ethyl } -cyclohexyl)-amide;

dr ydp 2 21octane; 2-carboxylic acid trans
o ﬁ{% ?%4 fl.tl%ol’ belﬁ%)y erb‘lﬁg TS V%‘ét}‘n)}’ 61 H-ehdbresghetict HbAs
fetfaﬂ*e?s%fﬁ -bonpaiEd¢DED SHEET 09/07/2007 Printed: 01/02/2008 C LM

15RAM (@3- QA9 1685153 LsTyiflugromethy] a hox
benza a(ad trans@(iF %3 [4-(4- fluor% bée%}zg)-glf _1'}&% [nﬁtj & MF%P{R’% Q}%?a{ }/Clm 3yt
plperldln I-yl}-ethyl}-cyclohexyl)-amide; 3-Chloro-cyclobutanecarboxylic

Madtangahd f(iI(‘{2(‘{AFMQﬂQIdY@M)ZPW)%Wﬂldﬂ}WHyEtBy&}Ohexyl) 4-pyridin-4-yl-

ben;am(;a/glohexyl) -amide; 1-Hydroxy-cyclopropanecarboxylic acid (trans
( E nzoyl) piperidin-l-yl]- ethyl clohexyl)-amide;
bty'{ﬁf‘{iji e%aﬁ% \}?EO azt?gﬂspzpend]m I yI} etKyl }-cyclohexyl)-4- pyndm 2-yl-
benzanggl¢p-[4-(4-fluoro-benzoyl)-piperidin-l-yll-ethyl)- cyclohexyl)-amide; :

Nl Clabgxaps: acidfra .
é‘; %jﬁ@xy Mo benzoy): f%’"é% o gl*s‘i] eyl erdghond);a-(4-methy
plpera uorr(lj7 Spropanecarboxyllc acid trans

N4 tiefldote-Benzoypipgiiipdriyth- -ethledyllobpiyheMide phthalazin-1-yl-

beman{;a/glopropanecarboxyl|c acid
4-diflugro-benzoyl)-piperidin-I-yl]-ethyl }- cyclohexyl)-amide;
(%2 J a5y uoro- ben)z/o)yB %lperldlny]}’l g{ch}yl} %yclohex);fl) 3- methoxy 4-

pyridin-2- yl benzamxde,

Biphenyl-4-carboxylic acid (4—{2_—{4~(4-ﬂuor0abénzoyl)»«piperidin—Imyl]—ethyi}wcyclohexyl)—
amide;

2-Fluoro-N-trans (4-{2—{4—(4-ﬂuoro—benzoyl)—piperidin—I—yl]~ethy1}—cydohexy1)-4-
morpholin-4-yl-benzamide; :

4-(3,3-Dimethyi-2-oxo-azetidin-1-y1)-N-trans (4-{2- [4-(4-fluoro-benzoyl)-piperidin-1-yl|-
ethyl}-cyclohexyl)-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin-1-y}}- ethyl} -cyciohexyl)-4- morphohn 4-
ylmethyl-benzamide;

4-tert-Butoxy-N-trans (4—{2~{4—(4-ﬂuoro—benzoyl)—piperidimi—yI]—ethyi}-cyclohexyl)—
benzamide;

4- Dlmethvlammo N-trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yi]-ethyl} -cyclohexyl)-
benzamide;

4-(1,1nDioxo—é~thiomorpholinf4—yl)—N~trans (4-{2-I4-(4—ﬂuoro-benzeyl)—piperidin-I—yl]-
ethyll-cyclohexyl)-benzamide; | |

HD/IG 03.07.2007
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-Printed: 01 /oz/eys®butanecarboxylic acid :
Wah n/_;M/ﬁ ethyl)- cyclohexyl)-amide; ~ =P2007051180

11

(4-12-[4-(2,4-difluoro-benzoyl)- plperl

4 -Trifluoromethyl-cyclohexanecarboxylic acid trans
" (4-{2-[4-(2,4-difluoro-benzoyl)- piperidin-1-yl}-ethyl }-cyclohexyl)-amide
Cyclopropanecarboxylic acid (4- { 2- [4+(3,4-difluoro-benzoyl)-piperidin- |
-yl] -ethyl}- cyclohexyl)-amide; 2,2-Difluoro-cyclopropanecarboxylic acid

4551 ifl oy:pi r|d|n- -yl]- ethyl)-cyclohexyl)-amide; and
4 Clopérég) aftlaglca%:%@}?llcqgci?{d)?raﬁ enzoy }yp]lper: u)1 lyyl J-ethy }) cyclohexyl}-4-

morPh@{{’Z‘-‘[ﬁ( capoRia-fluoro- benzoyl)-piperidin-1-yl]- ethyl } -cyclohexy]

»:-ammq:;;ua [Ebe qampeLng: fiorpia da) aceording to, olaim 4, wherein,
pmohgl s,5 &9 memcpered heterocyg%glkyl opt?gr}?allg}gugys%tut 41by one or groxy-
The cdmpound of formula (la) according to claim 13, wherein

Pl%rga@é@cﬁéd frofihergrbemrepnsigtinirot: Fettahyigdiogpyiaisdgarioyieroxy-
piperida6id-Yrans{4afRifd: (4-fluoro-benzayl)-piperidin-1-yl]- ethyl } -cyclohexyl

mid trahydro-fura Scarboxyllc acid trans- (4-{
%?f R oy RSV a B eyt 1y b g ok sHiGorpholin-
4-yl- 693@71cm?ﬁjma%(m@\lBE@SH&EB@Q{WW&RM:@@Apé{ﬁ)ﬁ/jzg%hem 4-
piperidiZl MPBANDER2007051160 -154 Morpholine-4-carboxylic acid

rans (4 oro-benzoyl)-piperidin-I-yl]-ethyl }- cyclohexyl)-amide;
r%xéé 61%1 S 9-R5R36K nBla‘E:witPahé’] f—‘th}’l; cyclohexyl)-2-morpholin-4-yl-

benzan@iq 2-[4-(4-fluoro-benzoy])-piperidin-l-yl]- ethyl} -cycloh exyl) -amide;
N’Ll Riexa-ihig
12N QXQ t{' WWDQ}W%GL}\ 15’%)(}{98;%%9 11?1 ﬁ?r dmlohél)lysf)thafn)" 8\éc;lohexy) ~3-(

4- qu oyl)-piperidi - lcyc
methyl'll ’fé\ﬂ aglfﬁP iiw’@%md trans- (4-{ 2-
I\{mﬂue(é m(Mfmmmbepwbdmpwﬂnewi) ¥ ARNAL: ethoxy-

benzamk@irahydro-furan-3-carboxylic acid
rans- [4-(2,4-difluoro-benzoyl)-piperidin-I-yl]- ethyl)
bl Ao

S dei8yrenkaniar fa’r%fﬁJél%alrbdkyﬁhYélcﬂdohexvl -(5-methyl-
| 1,2,4 ] qpdafal(2- 4 diftmenoabizn zoyl)-piperidin-l-yl]- ethyl) -cyclohexyl)- amide;
4-Chloro-N-(4-{2- [4-(2,4-difluoro-benzoyl)-piperidin-1-yl}-ethyl} -cyclohexyl)-benzamide;
Biphenyl-4-carboxylic acid (4-] 2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl}-ethyl}-
cyclohexyl)-amide; '
N-(4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin-1-yl] -ethyl}-cyclohexyl)-4-morpholin-4-yl-
benzamide; .
4-Cyano-N-trans (4—{2-[4»(3,4-diﬂuoro—benzoyl)-piperidin~i—yi]—ethyi}—cyclohexyl}—
benzamide;

N-trans (4-{2-[4-(3,4-Difluoro-benzoyl)-piperidin-1-yl]- -ethyl]- cyclohexyl) 4-pyrrol-1-yl-

. benzamide;

N-trans (4-{2-[4-(3,4-Difluoro-benzoyl)- plpendm 1-yl]-ethyl}-cyclohexyl)-4-morpholin-
4-yl-benzamide; '

N-trans (4-{2-{4-(2-Chloro-4-fluoro-benzoyl)- -piperidin-1-yl]-ethyl]- cydohexyl) 4-
morpholin-4-yl-benzamide;

4-Chioro-N-trans (4-{2 ~{4—(2~ch§oro—4—ﬂuoro—b-enzoyl)~p;’peridin—lwyl]—ethyl}~cyciohexyl)~
benzamide; . ‘

N-trans (4—{2-[4—(2,4—Dichioro-benzoyl)—piperidim1—yi]-ethyl}—cyciohexyl)-et—morpholin-
4-yl-benzamide; and |

HDAG 03.07.2007
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" P : (RyJetrahydro-furan-3-carboxyli _
rinte O1/02(4-{2§4-(2,4-difIuoro-benzoyl)-pip@é‘?@%ﬁW—Dethyl) -cyclohexyl) -amide; EP2007051160

4-Phenyl-piperazine-I-carboxylic acid.trans o
(4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-I- yl]-ethyl }-cyclohexyl)-amide;
Morpholine-4-carboxylic acid -152- o
(4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-I-yl]-ethyl }- cyclohexyl)-amide;

ldiner-car ic_acid o )
O R B ik s efrislobpdinorpholin- 441
benzag hydro-furan-3-carboxylic acid trans "
(4-{2-[4-(3,4-difluoro-benzoyl)-piperidin-I-yl]- ethyl} -cyclohexy] )-amide;
Tbtrﬁhydmpymrd—éﬁfarbﬁﬁyl'((bzﬁ(ﬁi&pgding to claim 4, wherein R! is Cgrk?—c.ycioalkyl
Optior(ﬂ;{%-&gggﬁu%gigy%rr%-ggpggr%lhpuipend|n-I-yI]-ethyI }- cyclohexyl)-amide;

Tetrahydro-furan-3-carboxylic acid trans Fethyi
-{2:}4-(2-chloro-4-fluoro-henzoyl)-piperidin- |-yl]-ethy o
g?(:){/c oﬁé@fﬁ%‘ﬁ’ﬁ%&; #Eﬂ&ﬁ%lr LG aring tetskugtié adiderein it is selected from the
group causisungoghloro-4-fluoro-benzoyl)-piperidin-I-yl]- oxviic acid
beydehexybzamideangd,J etfrahydrorpyran-4-car oxylicacid .- hvll-
%%3-4-.{5!2-[4-(4%&0-benzoylgp?gg{ridﬁ}-I-illﬂfoeéthmeﬁf%é(éé ee‘jiyﬁ‘:z%n’(fdee.t v
CYCiOh{i}fS Jfﬁ%“céinpbund of formula (la) according to claim 4, wherein R' is

Ciclghatuyicoptiorally asubstituted- by (anertafiie subsitenissalastad from,;
cydghtg&ég@ggﬁ@onsisting of: halo, hydroxy, HD/IG 03.07.2007 14 AMENDED

AS EET 097 7/2Q07 Printed: 01/02/2008 CLMSPAMD EP200705;160

-é_%"%‘?&‘ﬁé?é kS eSO Reddrani4-E3 foltyiermkEreiyb-airexidin- 1-y1)-ethyl) -
cyclobgptibaaiifissubsituted by one, two or three halo or substituted by aryl, aryl

. - -6- 0,membere

opianplysubstituied by halogrdsl-6-alkoxy,.5 to 1 1?}? Hcyclohexyl)-
hg?er%gry optionallqutfési ut((ad by él%ﬁg Eép é’ﬁ%lerb‘?w’g_nq%_ _efg}’n\-ﬁgc ohexyl

aC""taméoer"npound of formula (la) according to claim 15, wherein it is selected

Zfpgheihiblecyclopropanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1 -yt~
ethyl}-cycioh exyl)—émide;

4-Methoxy-cyclohexanecarboxylic acid trans (4-{'2mf4—(4—ﬂuoro—benzoy1)—piperidin—i—y]]—
ethyl}-cyclohexyl)-amide;

4~Hydro@~cyc}ohexanecarboxyiic acid trans (4—{2—{4-(4—ﬂuoro-benzoyl)—piperidin«1 -yl]-
ethyl}-cyclohexyl}-amide; _

{15,4R)-Bicyclo] 2.2.1}heptane-2-carboxylic acid trans (4-{2-]4- (4-fluoro-benzoyl)-
piperidin-1-yl}-ethyl}-cyclohexyl)-amide;

(1 R,4R)-7,7«Dimethyl—2—oxo—bicyclo[2.2.1 ]heptane-l—carboxyiic acid trans (4-{2-[4-(4-
ﬁuoro-benzoyi)-piperidin«i—y}}—ethy]}—cyclohexyl)~amicie;

4—Triﬂuoromethyl~cyclohexanecarboxylic: acid trans (4-{2-{4-(4-fluoro-benzoyl)-piperidin-
1-yl]-ethyl}-cyclohexyl)-amide; A

1-Methyl-cyclohexanecarboxylic acid trans (4—{2-[4-(4-ﬂuoro~benzoyl)»piperidin—1-y1}w
ethyl}-cyclohexyl)-amide;

4-Methyl-cyclohexanecarboxylic acid trans (4—{2-[4-(4—ﬁu0ro—benzby1)—piperidin«1-y}]~
ethyl}-cyclohexyl)-amide;

6-Hydroxy-bicyclo{2.2.2}octane-2-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin-1-yl]-ethyl}-cyclohexyl)-amide;

HD/IG 03.07.2007
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- Printed: o;/oggmconastmg of: N-trans

13

(4-(2-[4-(4-Fluoro-benzoyl)- plperldlnr\-/;-yF er\ﬂyl} -cyclohexyl)-3-methoxy- EP2007051160

propionamide;
2-(4-Chloro-phenyl)-N-trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1- yI] ethyl

]- cyclohexyl) -isobutyramide; -153-
3-Ethoxy-N-trans-(4-{2-[4-(4- fluoro benzoyl)-piperidin-I-yl]-ethyl)

Tr| Iuoro N-trans
iy%%?&ﬁﬁ%%zgéyaplpgg EIL’r ﬁ%tﬁﬁfdctyré r}ed‘)(\é;f)-[ﬁr%pmﬁwféfé‘mw
piper ﬁl]ﬁra{ng(? G&Y e W&ﬁ’éﬁ‘f@yl) -piperidin-1-yl]-ethyl

F(leomxyt)qummmﬁ ic acid trans (4-{2-{4-(4-fluoro- benz%})-PiPeridin—i-Yﬂ'
ethyl] %gag)g'er%og%lg (4-12-{4-(4-fluoro-benzoyl)- plperldlnA -yl]-ethyl
clohexyl)- acetamlde N-trans
ARFGH B riaRsoBRRERey Pt e Ly Hnetyl]-Cy clotaxyl)-butytamiggseridin-1-yi)-
ethyl} Nmm;(ﬂa{zn[mg Fluoro-benzoyl)-piperidin-I-yl]-ethyl

-3-meth butyr
E%%{z“ ‘X‘%C)ﬂ B e et iprsntegiont-
cyclohsxshicwmidide; N-(4-{
Q’W&&WW@&@WB?BW@@C% YHBI? raxl){f-\{g?m%)é}ogbhe¥1%5?f}(y;nber:dm 1-vli-

ami de; 2-Benno [d]
ethyl] |soxaz'i¥g}§zr ENCP4 {2 [4-(4-fluoro-benzoyl)- plperldln | -yl -ethyl }
2y é?f/]’)fﬁéfé@ra‘?ﬁﬁj@carbox}f ic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-
etH}&ﬁI@&Me@}[%ﬂﬁzﬁluoro benzoyl)- plperldln I-yl]- ethyl

hex th ol-5-yl)-acetamide;
@:){SE% oxy eeny ﬁ@i@(ﬁzé ‘fkflt’@rﬂug?ﬁzﬁéﬁz@%%&péﬁdﬂﬂem}d
cyclo é’ﬂﬁpﬂaf@}@ohexyl) acetamide; HD/IG 03.07.2007 15 AMENDED SHEET
WBMQQJCZPB@*?E'C 9&@?4499{31 QEMWMQ E%%%Qﬁ?%?&e]fgs in- «y -ethyl}-

eveloh nzol [,3}dioxol-5-yl-N-trans
yc éﬁg “fluoro-benzoyl)-piperidin-l-ylJ-ethyl }- cycl oh exyl) -acetamide;
4AE§ﬁ@€gf@§iqtbﬂscyciohexanecarbexyhc acid trans (4-{2-[4-(2,4-difluoro-benzoyl)-

Icarbamoyl)-
pxpenc(Aa—{fZ.-,[H -MnfluorR-he spigeridin-l-yl]-ethyl)-cyclohexy
estgy %:rla ik@,%)/ 4 Fluoro-benzoyl)-piperidin-| -yl

C}‘-Q H{%‘ ?O?ﬁeX% iéélét iﬁd@ -(3,4-difluoro-benzoyl)-piperidin-1- -ylj-ethvl}-
cyclohexyl)- amzde,

2,2-Difluoro-cyclopropanecarboxylic acid (4-{2- [4-(3,4-difluoro-benzoyl)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide; and

Cyclopropanecarboxylic acid trans (4-{2-[4-(2-chloro-4-fluoro- -benzoyl)-piperidin-1-yi}-
ethyl}-cyclohexyl)-amide.

13. The compound of formula (Ia) according to claim 4, wherein R' is 5 to 10 membered

heterocycloalkyl optionally substituted by one or more R°.

14, The compound of formula {la) according to claim 13, wherein it is selected from the
group consisting of;

Tetrahydro-pyran-4-carboxylic acid trans-{4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl}-
ethyl}-cyclohexyl)-amide;

Tetrahydro-furan-3- -carboxylic acid trans-(4-{2-{4-(4-fluoro- -benzoyl)-piperidin-1- -yi]-
ethyl}-cyclohexyl)-amide;

HD/IG 03.07.2007
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Printed: s '
Printed. 01/02!(}%?){@;4 Fluoro-4-(4-fluoro- benzo%/ ;\6I SHbR1-y1)-ethyl}-cyclohexyl)- | EP2007051160

acetamide; N-trans o
(4-{2-[4-Fluoro-4-(4-fluoro-benzoyl)-piperidin-I-yl]-ethyl)-cyclohexyl)-3-
methoxy-propionamide; Trans -154-

N- (4 {2-[4-(4- Fluoro benzoyl) -4-methyl-piperidin-I-yl]-ethyl }-cyclohexyl)-

- - enzo | eridin-l-ylJ-ethyl
ylo lexy%\‘ >‘i{a2-c roéfgs Ig“ﬁf%reiol\ﬁ) r%ﬁ%¥9 egZOY pigerldm 1-yl]-ethy}-
cyclok w‘{ba[m(iz 4- leluoro benzoyl)-piperidin-I-yl]-ethyl)-cyclohexyl)-propionami

B@hMAERNS Trolidine- 1-carboxylic acid trans q R nzogp-mf%fémm—l—yl]—
a )
ethyl) &4,&%1{4 X%_Af DIHUOI’O benzoyl)-piperidin-| yh et%yl% éyc 0 exyg ac

M@Wﬂ}n@iﬂm’ﬂ@ib@ﬂ@wbwﬁndmdlfyﬁﬁhw:zwﬂm@@fa =Bel3dNEPperidin-
1-yl} dthﬁ(}m@szﬁ Wh)-acgamide; N-(4-12 -14- (2,4 -Difl uoro-benzoyl)-piperidin- .

lgh ) -2-hydroxy- acetamide; (R)-N-Trans (4-{ 2-
ij}%h qu C“(t);’e%i(zr 9ﬁYB®%Cﬁ€|M%P§r]C‘éTHy[‘} %%éx@ﬂl)fbwm benzoyl)-piperidin-

hexsiaropioremitte vl
&m@ﬁ%{g}tﬁ%ﬁﬁogr&a@ﬁgﬁ SRR bt SR g m s
ethyl} (Xﬁ%@ ﬁjoro -benzoyl)-piperidin-I-yl)-ethyl}-cyclohexyl)-butyramide;
@.)dgm;r@byépylf-wax(léé{@er@B;édﬂlﬂL{@t@Ebﬁn@ﬂhmggﬂdﬁknlzo\ﬂl)J p?ﬂ@dim 1-yl]-

hyl) Y Q@Qﬁp}yg acetamide; N-trans
R (g_ff -(3 4I)E]);muoro benzoyl)-piperidin-1-yl]-ethyl}-cycohexyl)-2-(3-methyl
e

soxe{f RS (T [dfcy2N4réhg-difluoro-benzoyl)-piperidin-1-y1]-
ethyl] -eaclohis-etriakg-4-fluoro-benzoyl)- plperldln l-yl]-ethyl}-

4‘3?9 zl)ef’a‘%‘?ﬂ@m"é%ﬂ}! HADRcid rrans ]25 e%@??rgygwgwlppendm 1-

é hlorg-4-fluoro-benzoyl)-pip r |n-
J-eth tw N% Ag

Nifeh 2-Ghidsoxdfluata-bezeylpipariniv:bylkasbyl) YeloREXY N ethyi)-
cycloh g(;}gg [-acetamide; HD/IG 03.07.2007 16 AMENDE@ SHEET
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Pﬁ(ﬁ?&é&*m L2k birA S it brd s Bytrpibenctintl-pipetidyh-1-y)] -ethyl) -
cyclohgughetotidxyl)- propionamide;

Tetrahydro-furan-3-carbaxylic acid trans (4-{2-{4—(3,4—diﬂuoro-benzoyi)~piperidin~1«yl]—
ethyl}-cyclohexyl)-amide; _ |

Tetrahydro-pyran-4-carboxylic acid (4-12- [4—(3,4-diﬂu0m-benzoyl)—piperidin»i~y1]‘eth'y1}— |
cyclohexyl)-amide; *

Tetrahydro-furan-3-carboxylic acid trans (4-{2-[4- (2-chloro-4-fluoro-benzoyl)-piperidin-
I-yli-ethyl}-cyclohexyl)-amide;

Tetrahydro-pyran-4-carboxylic acid (4-{2- [4-(2*chlorouéwﬁuor0~benzoyl}~piperidin~1-}'}}—
ethyl}-cyclohexyt)-amide; and

Tetrahydro-pyran-4-carboxylic acid (tmns—4»{2—[4'-(4~chlorowbenzoyl)—piperidin-1~y1]—
ethylj-cyclohexyl)-amide. '

15. The compound of formula (Ia} according to claim 4, wherein R' is Cig-alkyl optionally
substituted by one to five subsituents selected from the group consisting of:
halo,

hydroxy,

HD/IG 03.07.2007
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- Printed: 01/02?5
cyclohexyl)-3- methoxy-propio

15

S (4-{2-[ 4-(2-Chloro-4-fluoro-benzoyi)-piperidin-i-yl]-ethyl
ﬁﬁ%%” ns EP2007051160

(4-{2-[4-(2-Chloro-4-fluoro-benzoyl)-piperidin-I-yl]-ethyl }-cyclohexyl)-
acetamide; N-trans (4-{2- [4-(2-ChIoro-benzoyl)-piperidin-I-yI]-ethyI
)-cyclohexyl)-acetamide;

N- Trans(4 {2-[4-(2,4-Dichloro- benzoyl) plperldln -l-yl]-ethyl

}cy% [)-acetamide; N-Trans
(4-{2=|4-(2,5-Dichloro-benzoyl)-piperidin-l-yl]-ethyl

}- cyc@@é@%ﬁa@@ﬁamﬁde N-Trans (4-{2-[4-(4-Flu

oro- @Bmegb&qlogﬁ@goyl) piperidin-l-yl]-ethyl }-cyclohexyl)- acetamide;
N-{trans -4-[2-(4-Benzoyl-piperidin-l-yl)-ethyl ]-cyclohexyl}-acetamide;
N-(trarS2R e ARaceHIg bRt oMoy hasiperidiorsylisetiydd by aryl,
}-cyefvhexyt)sabetabsiterd irams-4r{C;-alkoxy,

[4-(5-hiprgdhioRbeRe:a-SaPon gng[g,esqggg;tmglgyeéﬁg[} cyclohexyl )-

acetamide; kyl, and
N- (transPﬁe{?le(S Fluoro-thiophene-2-carbonyl)-piperidin-l-y]]-ethyl)-cyclo
hexyl)- acetamide. 17. The compound of formula (la) according to claim 4,

yghe@;glég he compound aof formula (la) according to
claim 17, vr\jlhe%?r%ﬁlK%ﬁecteic?&r%:r%ofglg%?%gﬁ’%r]1§1§1’ RGP Higprlected from the

ETOUp EANBSENEOE| oro-benzoyl)-piperidin-l-yl]-ethyl)- cyclohexyl) -carbamic acid

Fheting @ster| arde-BEthokybbilasperidin-1 th cydl
propxoﬁ%’mﬂ%c{é -fluoro-4-(4-fluoro-benz a‘?)Siplperldln- -yl]eet yI )- 83? }lo}ﬁgg(yl)mahexy“
%Aﬁ%nzamlde 19. The compound of formula (Ia) according to claim 4,

feore-Rbery i Dikprgt @r (&4 6 eynyd Substinitqdieyidiyl1 30)-Fe1) -
cyclohcqrrh)pmm&;@ﬁrﬁmﬁ&ula (la) according to claim 19, wherein it is 3-Phenyl-

(4 {2 [ (4 quoro %oy‘)1 &%%‘hd?ﬁ 2oy sthinsridaohally g opexa) -
Propiogamidéund of formula (Jb) according to claim 1: HD/IG 03.07.2007 17

3AMENDERSNERROY0F/2007. ﬁ"sm%e%%/%ﬁ’&é&'vi MR
vl]-cyciohe l -
proplogapn%gg)?OSl 160 -158-0 ARz N, N (Ib) 7
N-trans {4-{2-{4- (4-Fluoro-benzoyl}-piperidin-1 -yl]-ethyll-cyclohexyl)-propionamide;
' 2,2,2-Triﬂuoro—N—{4~{2-.[4-(4~ﬁuoro-benzoyl)—piperidin—}—yl]-ethyl}-cyclohexyi)—
acetamide;
N-trans (4-{2-[4-(4-Fluoro-benzoyl)- -piperidin-1-yl]-ethyl}-cyclohexyl)- -butyramide;
| N-trans (4-{2-[4-(4-Fluoro-benzoyl)- -piperidin-1-yl]-ethyl}-cyclohexyl)-3- -methoxy-
butyramide;
N—(4*{2~{4—{4-Fiu0ro—benzayl)-piperidin—1—yi]—ethy1}-cydohexyl)-3—phenoxy—
propionam;de;
N-(4-{2-[4-(4-Fluoro-benzoyl)- -piperidin-1-yi]-ethyl) -cyclohexyl)-3- hydroxy-2,2-

dimethyl-propionamide;

2-Benzold]isoxazol-3-yl-N-(4- { 2-14-(4-fluoro- benzoyl) -piperidin-1-yl]-ethyl}-cyclohexyl)-

acetamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin-1- -yl]-ethyl}-cyclohexyl)-2-(3-methyl-
1soxazol-5-yl)-acetamide;

2-(3,5-Dimethoxy-phenyl)-N-trans (4-{2- [4-(4-fluoro-benzoyl}-piperidin-1 -yij-ethyl}-
cyclohexyl)-acetamide;

HD/IG 03.07.20607
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Prmted 01/02@0erein A, R' and R2 are as c&efl % Eilm 1 or2 for formula (I). 22.
gtoc

16

The compound of formula (Ib) accordln aim 21, wherein it is selected EF2007051160

from the group consisting of: 2-(4-Chloro-phenyl)-N-
1(1S,2S)-2-[4-(4-fluoro-benzoyl)-piperidin-1-ylmethyl)- cyclobutylmethyl)
-isobutyramide; N-{Trans-2- [4-(4-Fluesa-benzoyl)-piperidin- | -ylmethyl)
-cyclobutylmethy] 1-3-(5-methyl- {1,2,4]oxadiazol-3-yl)-benzamide; and

F@=LRloren 1-3r{ 2-[4- [0zbenzoy eridin-1- ylmeth I]-
o obutylm&?ﬁl }kﬁrg;g 2§3 i én{po n Of?o%ﬁ{)ﬂﬁ%}a c?’é’éé’éiﬁﬂlr}g}’é“hyl
cyclo Eé(in)nafﬂﬂ‘ R% O /NH (I C) wherein A, R' and R2 are as defined in claim |

v daridrmoia 41).224.- Thacomperndl ot farmua, (i CeQQ?? Jaclaim
tmeth Qété/yhereln it is selected from the groupff%gnsstlng %)d? ﬁlemcarbamoy”
-(4- Fluoro- benzoyl)-piperidin-I-yImethyl] -cyclopropylmethyl) -3- -(5-

'ﬁqHﬁWr?‘% iz24h65{édfé}m03byr}2@éhzmm@@1n 1-yl}-ethyl}-cyclohexyl)-acetamide;
N-eaiioro- phemyby3-4Transc - yarpipengvh-piperidin-Lyimetu:

acetam‘f&gl opropylmethyl } -urea;
2-(4- Chloronﬁhenyl) N-{Trans-2-[4-(4-fluoro-benzoyl)-piperidin-I -ylmethyl]-

I\&);é?ﬁlﬁl(&p@ fettiyiy dsobtjvemidenang ) -piperidin-1-y1} - -ethyl}-cyclohexyl)-3-
metho;dy@hl@ﬁ@d}ﬂn@aans -2-[4-(4-fluoro-benzoyl)-piperidin-1-ylmethyl]-cyclopropy
q?rﬁia I% HD/IG 03. @7 .2007 18 AMENDED SHEET
09/07/2 0 rhntea OLI0275B6Y eLMRBRYIP P S50 7081 2601 159 D5 -
acetamidg dicament containing one or more compounds as claimed in any one of

Nolaims (§-10 - 24 @nd pirisraeruiisallyacaspiable gxginiants
Pmploﬁr%q’t&nent and/or the preventlongﬁl c}fg}(}nltlve |§()rde;%ﬁ Jéf}%dﬁd%lt) memoxy'
depressmn anxiety, drug dependence, dementias, memory |mpa|rment

;g%g{ﬁo(ﬁ’g diséréfs Rimprisingsohizppratiia,1sgh %@ﬁ%@?@l@é%ﬁdEQ}nonamlde,
{ a s€ase; on 0S comprising
s Pl e SR ST

rancg

n aps. 26, A com
alms f 2 gﬂ?s%ﬁ% 5§r?sb6ﬁ§l?ﬁ)léé’éﬁﬁé§1fyl yl]-ethyl}- C}’dOhGXYI) -(3-methyl-

isoxazol-5-y1)-acetamide;
N-{4-{ 2—[4—(2,4—D1ﬂuoro-benzoy])—piperidin-1-yi]-ethyl}-cydohexy!)—Z—hydroxy-
acetamide;
| (R}aN-Tra_ns (4—{2w{4—(2,4~Diﬂuoro~benz0yl)~piperidin—I«yi}—ethyl}-cyciohexy1)~2-
methoxy-propionamide;
2-Benzyloxy-N-trans (4-{2-14-(2,4-difluoro- -benzoyl}-piperidin-1-yl]-ethyl}- -cyclohexyl)-
acetamide; ‘
- 'N-trans (4—{2-[4-(3,4-Diﬂuoro—benzoy1)—piperidin~I-yl]-ethyl}—cycIohexyI)—butyramide;
Z-Cyclopropyl—N—(4«{2-[4»(3,4-diﬂuoro—benzoyl)»piperidin—1—yi]-ethyl}»cyclohexyl}—
acetarnide; o
N-trans (4—{2-{4—(3,4~Diﬂuoro~benzoyi)-pip&ridin—l-yi]—ethyi}—cyc]ohexyi)-2~(3—methy1-
isoxazol-5-yl)-acetamide;
2-Benzyloxy-N-trans (442-{4-(Ewchfom»é—ﬂuoro-benzoyl)-piperidin—l—yi}—ethyl}—
cyclohexyl)-acetamide;
N-trans (4—{2-{4-{2vChioro-4-ﬂuoro—benzoy!)-pz’peridin»I-’yi}—ethyl}-cyclohexy?% ‘
butyramide;
N-trans (4—{2—[4~{2-Cfﬂoro—4—ﬂuoro-benzoyl)~piperidjn—‘1—yl]«ethy1}~cyclohexyl)-2-

- cyclopropyl-acetamide;

HD/IG 03.07.2007
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- Printed: table salt for use in the tre&tﬂm vention of cognitive
Printed .O?/Oﬁ@ﬁ%ers’ drug addiction, depressmng,tzo'é@gy, drug dependence, EP2007051160

dementias, memory impairment, psychotic disorders comprising
schizophrenia, schizoaffective disorders, bipo_la_lr disease,_manla, _
psychotic depression, and psychosesppmpr_lsmg paranoia an_d delusions.
27. The use of a compound in accordance with anyrc])ne of clfalrrt]s 1 t?; 24
i rmaceutjcally accepta fsalt for the manufacture o
e P A B EAEP G presenfoh 6F SHBbip e o -
Propiofiagidiérs, drug addiction, depression, anxiety, drug dependence,

Hemestial{ TMemon HRPaIHFRN REYERGHE. _l{?@{}%ﬁ‘r%@ RASING 1 one 1)-3-
hoSSNiZ9 hreniadschizoaffective disorde%;si, ipolar 3|sleg§;? mahid, Xy
methosy, ch tll%naemﬁrg'ssion, and psychoses comprising paranoia and delusions.

A 08.6712067CHIMMENDED ISHERT- QYO 2AATy1 | -ethyl}-cyclohexyl)-

acetarnide;

N-trans (4~{2—{4—(2-Chloro—benzoy!)—piperidin*I-yI]—ethyl}-cyclohexy])—acetamide;

N-Trans (4-{2- [4-(2,4-Dichloro-benzoyl)-piperidin- -yi]-ethyl]-cyclohexyl)-acetamide;

N-Trans {4-{2- [4-(2,5-Dichloro-benzoyl)-piperidin- 1 -ylj-ethyl}-cyclohexyl)-acetamide;

N-Trans (4—{2—[4«(4—Fluoro~2—methyl-benzoyl)»piperidin-i—yl}—ethyl}—cyclohexyl)~
acetamide;

N-{trans-4-[2-(4-Benzoyl-piperidin-1 -yh-ethylj-cyclohexyl}-acetamide;

N-(trans-4-{2-[4-(3-Chloro-thioph ene-2-carbonyl)-piperidin-1-yl]-ethyl}-cyclohexyl)-
acetamide;

N-(trans-4-{2- [4—(S-Chlor()-thiophen'e-Z—carbonyl)—piperidin— 1-yl]-ethyl}-cyclohexyl)-
écetamide; , '
N-{trans-4-{2-{4- (5-Fluoro-thiophene-2-carbonyl)-piperidin- 1-yl]-ethyl}-cyclohexyl)-

acetamide.

17. The compound of formula (Ia) according to claim 4, wherein R is Ci.s-alkoxy.

18. The compound of formula (Ia) according to claim 17, wherein it is selected from the
group consisting of: |

Trans (4-{2- [4-(4-Fluoro-benzoyl)-piperidin-1-y}] -ethyl}-cyclohexyl}-carbamic acid
methyl ester; and

4-Ethoxy-N-trans (4-{2- (4-fluoro-4-(4-fluoro-benzoyl) -piperidin-1-yl]-ethyl) -cyclohexyl)-

benzamide.

19. The compound of formula (Ia) according to claim 4, wherein R' is Cag-atkynyl or Cp -
alkynyl substituted by aryl.

2G. The compound of formula (Ié) according to claim 19, wherein it is 3I-Phenyl—

propynoic acid (4-{2-[4- (4-fluoro-benzoyl)-piperidin-1 -yl]-ethyl}-cyclohexyl)-amide.

21. A compound of formula (Ib) according to claim 1

HD/IG 03.07.2007
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-158-

I
A2 N\/ Yt N 1 {Ib}

t:?-/R

wherein A, R' and R? are as defined in claim 1 or.2 for formula (1.

22. The compound of formula (Ib} according to claim 21, wherein it is selected from the
group consisting of:

2-(4-Chloro-phenyl)-N-{(15,25)-2- [4-(4-fluoro-benzoyl)-piperidin-1 -ylmethyl}-
cyclobutylmethyl} -isobutyramide;

N-{Trans-2-[4-(4-Fluoro-benzoyl}-piperidin-1 -yimethyl]-cyclobutylmethyl}-3-(5-methyi-
[.1’2 4]oxadiazol-3-yl}-benzamide; and '

1-(4-Chloro-phenyl}-3-{trans-2-[4-(4-fluoro- benzoyl)-piperidin-1- -ylmethyl]-

cyclobutyimethyl} -urea.

23, A compound of formula (I¢) according to claim 1:

A>7C \/X /NH (Ie)

wherein A, R' and R? are as defined in claim 1 or 2 for formula (1).

24. The compound of formula (I¢) éccording to claim 23, wherein it is selected from the
group consisting of:
N- {Traﬁs»2~ [4-(4-Fluoro-benzoyl}-piperidin-1 ~vimethyl]-cyclopropylmethyl}-3-(5-
methyl-| 1,2,4]oxadiazol—3-yl)—benzamide;
7 1—{@Chloro»phenyi)-%{Trans-2~[4—(4—ﬂuor0—benzoyi)~piperidin-1-«y}methy1}»
cyclopropylmethyl}-urea;
2-(4-Chloro-phenyl)-N-{Trans-2-[4-(4-fluoro- -benzoyl)-piperidin-1-ylmethyl}-
cyclopropylmethyl}- 1sobutyrarnxde and
4-Chloro-N-{Trans-2-{4-(4- ﬂuoro benzoyl)-piperidin-1- -yimethyl]-cyclopropylmethyl}-

benzamide.

HD/IG 03.07.2007
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25. A medicament containing one or more cofnpounds as claimed in any one of claims 1 to
24 and pharmaceutically acceptable excipients for the treatment and/or the prevention of
cognitive disorders, drug addiction, depression, anxiety, drug dependence, dementias, memory
impairment, psychotic disorders comprising schizophrenia, schizoaffective disorders, bipolar

. disease, mania, psychotic depression, and psychoses comprising paranoia and delusions.

26. A compound in accordance with any one of claims 1 to 24 as well as its pharmaceutically
acceptable salt for use in the treatment or prevention of cognitive disorders, drug addiction,
depression, anxiety, drug dependence, dementias, memory impairment, psychotic disorders
comprising schizophrenia, schizoaffective disorders, bipolar disease, mania, psychotic depression,

and psychoses comprising paranoia and delusions.

27. The use of a compound in accordance with any one of claims 1 to 24 as well as its
pharmaceutically acceptable salt for the manufacture of medicaments for the treatment and/or
the prevention of of cognitive disorders, drug addiction, depression, anxiety, drug dependence,
dementias, memory impairment, psfchotic disorders comprising schizophrenia, schizoaffective
disorders, bipolar disease, mania, psychotic depression, and psychoses comprising paranoia and

delusions.
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