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ETHER DERIVATIVES DUAL MODULATORS OF THE 5-HT2A AND D3
RECEPTORS In particular, the present invention relates to compounds of
the general formula I:  wherein: 5 Ais aryl, or 5 to 12 membered

WHSEEERAVhich are optionally substituted by: halogen, cyan®{ GEPBamMA1253

optionally substituted by cyano or C16-alkoxy, C1_6-alkoxy,
10-S(0)2-C,"6-alkyl; Rlis Cl,6-alkyl optionally substituted by: one or more
halogen, Ci_6-alkoxy or awl optionally substituted by halogen, or is
C3_10-cycloalkyl optionally substituted by one or more le, oris5to
12 membered heterocycloalicyl optionally substituted by one or more fe,
15or is aryl optionally substituted by one or more le, oris 5to 12
membengdriretsraavyl oprignaily subst it E0ANORISIT THOFS RES O ISND D3

-NRbR", wherein Rb is H or Cl_6-§%bggg)w§1erein Rcis H, C1,6-alkyl or

awl optionally substituted by one or more fe, wherein le is selected from:
20halogen, -S(0)2-C1,6-alkyl, cyano, oxo, C15-alkyl optionally
substitutedthylarytiwhicfidsSubstiistec:byehalagemn; 2521 obthalealial, formula I:

wherein:
A isaryl, or 5 to 12 membered heteroary] which are optionally substituted by:
halogen,
cyano,
C.¢-alkyl optionally substituted by cvano or C.s-alkoxy,
Cr.s-alkoxy,
-5(0),-C, s-alkyl;
R' s C)g-alkyl optionally substituted by:
one or more halogen, Cy.s-alkoxy or aryl optionally substituted by halogen,
or is Cs.30-cycloalkyl optionally substituted by one or more R%,
or is 5 to 12 membered heterocycloalkyl optionally substituted by one or more R’,
or is aryl optionally substituted by one or more R,
or is 5 to 12 membered heteroaryl optionally substituted by one or more R%,
or is ~NRR’, wherein R is H or Cy¢-alkyl and wherein R is H, C,.¢-alkyl or aryl
optionally substituted by one or more R®,
wherein R is selected from:
halogen,
-5(0);-Cyg-alkyl,
cyano,
0X0,
Ci.s-alkyl optionally substituted by aryl which is substituted by halogen,
Ci-6-haloalkyl,
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WO 2008/052899PCT/EP2007/061253 - 2 - Ci.o-haloalkoxy, C1.6-alkoxy
optionally substituted by 5 to 6 membered heteroaryl which is optionally
substituted by C6-alkyl, -NH(CO)-C1_6-alkyl, 55 to 6 membered

WHetHFEESallcyl, or 5 to 6 membered heteroaryl opfibR4iRAI07/061253

substituted by C1.6-alkyl or oxo; R2 is H br OH; as well as

pharmaceutically acceptable salts thereof It has been surprisingly

found that the mbé!lﬂﬁa@ﬁf»formula (1) according to the 10 invention are

dual modulators qldiesgreferinyladtkanapd opaine:B8deaertiersaryl which

The compounds of the mventl S‘%/%#%%,ﬁltyf I he dopamine D3

and serotonin (5- Hydrség ﬁyg ine; A rbéeptors and are

believed to be e ifr thettglatment of psychotic disorders, as well as

other d|sease5§g¢p@ra§1ﬁ@@e@s$¢m@@g@n@e% drug dependence,

dementias and.me rment. P ychotlc 5 djsorder a
varlety of dlseases%nw 'iynr?mecé ide Schiz % hlroefhﬁl ysu%itzlo“ét fzc v% BE%SOY O%0;
isorderd, Bipdlar disease, manla psychotlc depression, and other

ps%c oses |nvoIV| ranoia ons In particular schizophrenia is

¢ arac?é#}zédwe@ ar.ﬁll BXEGRYD i §V?r§t:|ud|ng positive symptoms,

(i.e. delusigns and hallucinations (g and negative s toms, (i.e. 20
anhedblita PRESTRAB TS L AR roRECITIBP B HOUGHFRNA Gpdecying to the
additiornitis dow wedluletognizid shat cogritig impdidoentisdhs thirgtors.
major_diagnostic category of schizophrenia, characterized by loss in

working MEmBry 48 eﬁba%'fﬁapagﬁeﬁé RO StotRgTReRiRs Ds and
afggtesm\(éﬂﬁsémjepr}qssmmarﬁﬂaﬁ)(f?eﬁyl’[ﬁtakﬂe;ﬁomuﬁzwé)baﬁseﬁmabe
Erenharmacalag: NieRERNG Rasis.and fg a@g 'ﬁ@géé%%ﬂangs

Cambridge University Press, second edition, C

éﬁ?é?é%%af@gﬁm%ﬁa%éeeﬁﬁ%%%mg%%ﬁ%ddw af%érﬁﬁea figychotic
disgestienschemea sudbnasldShsty, (Diahnodiidantlistatistianl, srbhdvaffeftive
m%}t{?églﬁ%gﬁgsdléeﬂ%equﬁgm QL 1GR3l Odgg}g%gﬂ)%p ggloqu% ﬁ Ions%fwoivm«r
diseases, 10th edition). Currently medication use to treat |zop renia,
Bi’ﬁ%‘i’é’r‘arﬁﬁﬁlﬁeﬁﬁ&?%}fher psychoses, include antipsychotics both typical 30
(D2/D3 preferring) or the more recent atypicals, which exhibit
polyphapathcologstiitephcting stomuttideratbprorsiey.siDipPHaddogy including
RAavd fghptethil 2G. 'déhMbrM;mMﬂaE&@mB%)Baﬂd%?e@eln(%(%%%p'%%wc(l .

shot unsversusm ic bulle ectlv n- selectiye dr or
R L N R Dol st st ey cphie s
aaww#éhmmml@ﬂbag@geMVetymmessmﬁ(sdm pauenfsagnhugn 8Begory of

eatmentiesigiancaratrepling ﬁh%@Wﬁéxm%w%gmzp@kﬁe@a@ﬂm
are less effﬁg Je WO 20081052 899PCT7E 2007/061 3 att ating

HADRIR Lo AR SN RVE JSREIE oqid Sagsiisied 0 pssential
BW@M‘WW Nead o tedfiselhpatied fyualitl etpgvnecamhs Cambrldge

REANDRIC M@mgﬂee@mw o, %}K?tﬂ%eg @Péﬂt% é%éy%b%& the
Trlals Interve n Effectiven (ﬁ E%%CAT )Investlg ors. (2005

éf?é%% 8?%8&%98 fﬂa‘é%i%ﬁ" PSRt a%weh 2 osu-1v

Sehigopttiema, dtEmgl BaMed 08681208 E23) 4E wdherm anelPatient

comPiaNGe IS IGmRIARSadiRY.RIE Vidle Rh SidR) e@&%@}ﬁ&@éé@lﬁ&hﬁ@@% treat
e

extrap ramid Isym toms (EP é) and cardiovascular cts (Lleberman
SRR IR aAmw&ﬁét? b e Ve A ERSE SO typica
(CATIR) ¢ferestigatots: (2005 Effectipendssybichntipgyicholipblrugsdsiogy
m&%mﬁlgvgmquéféwpm@n@],%2,555139&9 M@ﬁm, $341209:191228) 1,

In the current invention, co ;foun ds with high affinity and greater

Yerddnvity B BatahEsTHE 49&[@9&%?&%@%@&%8&@5 ueprsiseuedy non-
tddreat psyghiosescaddiothde disedsdszwithdelwerasBecidiecs Side affectss-

Bopamipe, &WB&&%@%%@H‘?e!&‘%%%?rs%%?:&‘éﬁﬁQstﬁﬂ@‘ﬁOJ%{&%@}J}G&t

regulation of a variety of functions which’include emotion, cognition, motor
ﬂmm&ﬁgrgﬁaaﬂﬁlﬁ{,geatmg the positive symptoms of schizophrenia, arc less effective
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15 reinforcement, (Purves, D. etal. (2004) Neuroscience. Sinauer, third
edition, Sunderland, Massachusetts). The biological activities of dopamine
are mediated through G protein-coupled receptors (GPCRs) and in

WRENWANSHRA different dopamine receptors D1-D4 have been RfeHEfaef7/061253

where the D2-like receptors (D2, D3 and £4) couple to the G-protein Gad
(Missale, C. etal.. (1998) Dopamine receptors: from structure to function.
PhijsidinResg a0 78 8920 5y sTHe D8 to pantih esrecaptd diprmesthigilynxiety,
QXERSRd IRANeRUgIRYS W@@n&}(@qr@%a sBei¥ecd QSR Prdbidd99)

%.St bUtlon of dOPgln‘l&{]Iﬂ{ﬁi%R £ Dtlpléef %In(% ﬂeu}[\?ens in tgﬁegg\rfgness

Faine ¢ mﬁarlson Wi or expre smg
K@&Idﬁé;v@h@paméa%gw@ce@es@gs mt@ﬂr@pﬁge@rwsmogmmméth
m%%m@zﬁda@mway @mﬁisil@9\@&[‘%@@)”@6@!@%}'%@&@%69@ vtk

tegmental area, 25 ala to.the nucleus

B B e e B e b e Semgmidal
asveaiious( i amid nudisivashd 1rmffﬂ§t@|fbmb¢srmhedght todbe mpottantiforchotic
emetionalRehavion ardthus L3 @Q@FEPE;@@E%@%@S( %@5@@@&%@%@5 of

modula ychotlcs mptoms su h as hallucinations, delusjons a
TR T HCOI e oy GO e At 230 (3665) PR 8755 1205
ﬁe?@é[btdmahtagmmstswsrthemp@mmmmw@ra@@mm@yaﬁmmcnmy for

(DrugiRiseoy TRl adlliNQiHLE, Ma-d3pFpdldi 4o ml@ﬁ'la 1IRE448)0 ther
h|Ie these, tagonlsts spare. th&‘%‘éﬁ% modulated striatal extrapyramidal

S ("é@g EtEER O EP SN in). In addition, it has been reported
that drug naive schizophrenic patients show altered levels of D3 receptor
expreSEIBHTBErRFEH TEAlgREirooryMesatimibie doparmiresl athe regulation

Eﬁ%piﬂé@&m(ﬂdﬁ%ﬁcﬁfs%il@ﬁ%ﬂ@ﬂ@%ﬂﬂo@%ﬁe%gmﬁﬁﬁlﬁﬁﬂl@ﬁ)&t[@ﬁ‘éaa;ﬂ positive
rgét(%e%tsw @'08%%'% atr s%f!’:n%e 1%%% r gl% goe%mon %undeliand,

re ease arueiie O amine dysreg ul

SEriFOPHEH: Twlzmb@zw@@@fr?lemm*ﬂ/@@ms@atad-thmg%aﬁqmtem

feripRatreenkdry esearg ahVerkshap, $obzoRhy: BathaliBasesand D;-D; have
E/Iech Agg)gd)/chotlc Action, Chicago), indicating that a disturbed

OSSR BBTS A & DSy ECETP IRTDOHartrild e pisIty e fs-protein Gos
smhszeiphtentmswrtm@hmoﬁalﬁamemﬁmsrﬁm&ﬁrssemtﬁa ifd |ﬁum@djﬁam¢sml Rev.
seVesal-peychiatie 6o %m %e% q'nr%os%@%% fe”r'és Eam|eton Rust

at. (eds.; 2000 Princi eso ra Science, 3 tion
ReGRD NS RvAEY i) T%elﬁ»w&h)eﬁuédf%?)s@fﬁféﬁwvﬁ Bﬁgﬁéﬁéﬁé%%rﬁé@mf
&pteggegtﬁdlmnmultliﬂelﬁtuﬂte%wbu@h inglifle Weatmanindupmanspitsing
c ergic acig ( a_serotonin agonis n

In lﬂ%%exsc iZO f%f[gw W’L%é% S)C/% ms ltsﬁcg)’ EﬁlfCi?PatlonS (Le?klﬁﬁgqu
Beap b EoyChiy A0 g glawmﬁhmg@m@rﬁfémw@ma@w dhgangtal area,
halpeinegenia drugggddiado TiaxicalieAdversatRdgvibxh fro3eds36We pr efrontal
Entihermare. aliered bialn distrinulon,of serotonin {Raplone s el as Alln:
]ltered"serotonerglc fone, have been detected i sc zop renic ua iénts e O

bRt o qrodep R dsberkrsmchitatdatissa T §éﬁﬁ§@f§ﬁl‘f@@%‘api oposed to
affeching the-potativenfecentardtarg @tﬂ;@&aﬁmﬁalcﬁmwga@alcﬁso&gﬁ@s@mel

D nd. 2A rec tors. Br. J. Chl
R b S S e e R ! et
faARTS 3P1ue SRHTOBPCeBarhissNPinoy Sty Tl (2bds) AGeN@wfbﬂ) 917-25,

E@ﬁi@ @'—H@@?Qﬁpﬂ@rﬁl@@@ﬂ@i&ﬁwg&ﬁe bkeuro ﬁhﬁiﬂlﬁ@@ ey 3%xdQ@3ramidal
2). The 5- tor, is /Mo t entl essed in th .
B AT AR T B IR GHT o v e

fﬂbﬁ@éhkﬁm@ﬁﬁww&ﬁ\b@tﬁzﬁm@ﬁ@sm@pm aP(a984) (@letﬁﬁd@loﬁ V. etal.
ofoidng wm@m&édldaaaﬂﬁ@em@éc@mm mR bls‘é%f%mﬁ%%&&bﬁ{w@z%ts with

2] PE;E)ZA'&%Q%EO HTs % r t%uscly aln (Fgl%g# o!ﬂnBralnfS!;2 923 2? 358 il F}ngamme

azo0s, aC|os ertonin recep o]
W%@MM A%ﬁ%@éﬂwaﬁlﬁ@nﬁamd@smg@&b@@nms@me@ebt@m
Neuroscience 21, 123-139), and is coupled predominantly to the G-protein
Gaq (Roth, B. L. et al. (1998) 5- 25 Hydroxytryptamine2-family receptors
(5-hydroxytryptamine2A, 5- hydroxytryptamine2B,
5-hydroxytryptamine2C): where structure meets function. Pharmacol.
Thar 79 221287\ Caenatie linkane <ctiidiee nf a G-HT2A nolvvmornhiem tn
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5a In a first aspect, there is provided compounds of the general formula I:
wherein: Ais aryl, or 5 to 12 membered lieteroaryl which are optionally
substituted by: halogen, cyano, C1_6-alkyl optionally substituted by cyano

WEr2$528Moxy, C1_6-alkoxy, -S(0)2-C1_6-alkyl; is C1.6-alkPIpEBHEMpe1253

substituted by  one or more halogen, Cil6-allcoxy or aryl optionally
substituted by halogen, or is C3.10-cycloalky1 optionally substituted by
oneldriforéoREcoNsT8. tBrdRnitsmbbrec HateiotyotohlicylatptioBalhs and Mech.

URSHEURE:RYACNSO CRICLEIR 3n BcisiARYh P ANAL S RSHULRE BY QMR Mimine
g;!ore Ra, oris 5 to 2.mﬁ1mbeer he er%%%l optipnally substituted by one
L

Hiotd OPISTRIRBRE WHEEH RE 18 ProF & B G TERE Wherein Wis H,
Ck6-alkyl or aryl optionally substituted by one or more Ra, wherein Ra is
se|ect@@effﬁmpﬁﬁwéﬁt,@f3{6)@@11@3&1%4?@;ﬂa@ﬁcﬁ,ﬁﬁ@(@% oy Balkg|conditions
optlaaallysshiasiituteday anitivbich is subskiutedoby halggenof Neural Science, 3™
ST €SI O SO N TS
disorders is suggested by multiple studies which include treatment in humans with the
psychetropic drug Lysergic acid (LSD; a serotonin agenist) which can induce
schizophrenia-like symptoms such as hallucinations (Leikin, J. B. et al. (1989) Clinical
features and management of intoxication due to hallucinogenic drugs. Med. Toxicol.
Adverse Drug Exp. 4, 324-350). Furthermore, altered brain distribution of serotonin
receptors as well as an altered serotonergic tone, have been detected in schizophrenic
patients (Harrison, P. J. (1999) Neurochemical alterations in schizophrenia affecting the
putative receptor targets of atypical antipsychotics. Focus on dopamine (D, Ds, ;) and
5-HTy4 receptors. Br. J. Psychiatry Suppl. 38, 12-22). In mammals serotonin exerts its
biolegical activities through a family of 14 5-HT GPCRs {Barnes, N. M., Sharp, T. (1999)
A review of central 5-HT receptors and their function. Neuropharmacology 38, 1083-
1152). The 5-HT:4 receptor is most prominently expressed in the prefrontal cortex and at
lower levels in the basal ganglia and the hippocampus in human brain (Pompeiano, M. et
al. (1994) Distribution of the serotonin 5-HT2 receptor family mRNAs: comparison
between 5-HT,4 and 5-HTc receptors. Brain Res. Mol. Brain Res. 23, 163-178; Pazos, A.,
Probst, A., Palacios, J. M. (1987) Serotonin receptors in the human brain--IV.

Autoradiographic mapping of serotonin-2 receptors. Neuroscience 21, 123-139), and is
coupled predominantly to the G-protein Gy (Roth, B. L. et al. {1998) 5-
HydroxytwptamineZ—famﬂy receptors (5-hydroxytryptamine2A, 5-
hydroxytryptamine2B, 5-hydroxytryptamine2C); where structure meets function.
Pharmacol. Ther. 79, 231-257). Genetic linkage studies of a 5-HT;4 polymorphism to
schizophrenia (Spurlock, G. et al. (1998) A family based association study of T102C
polymorphism in 5HT:4 and schizophrenia plus identification of new polymorphisms in
the promoter. Mol. Psychiatry 3, 42-49), as well as responsiveness to antipsychotic drugs
{Arranz, M. J. et al. (2000) Pharmacogenetic prediction of clozapine response. Lancet
355, 1615-1616), further suggests a role for the 5-HT;, receptor both in the treatment
and pathology of psychosis. In addition, dopaminergic neurotransmission appears 1o be
under the afferent regulation of the 5-HT; receptor (Porras, G. et al. 5-HT,4 and 5-
HTcp receptor subtypes modulate dopamine release induced in vivo by amphetamine

and morphine in both the rat nucleus accumbens and striatum.



-NH(C0)-C1_6-alkyl, 5 to 6 membered heterocycloalkyl, or 5b 5
to 6 membered heteroa71 optionally substituted by C1-6-3-1 yl or oxo;
R2is H or OH; as well as pharmaceutically acceptable salts thereof.  In
a second aspect, there is provided a process for the preparation of
compounds of formula | as defined aboves comprising the steps of: a)
reactlng a compound of the fooliula II: either with an acid of he formula IlI:

RoooR fhinyhmepleserts bl 3 1buphiy) réisenlt fofdhtansamonmoegehists are

ofthedermauwa diiQthe fby tﬁatrymaéﬁm&cﬁg&&%%@o%ﬁ%fm@ ARAME tional
d wherein RI |s C'{Q allgl}/l opI IIy substituted b %l?gne or

I%ag]nfe}‘]‘rrllr3 © BoAKBXy' AT optidnafs sbetted By Slgb%?f’[%rﬁ%mmmmdas
@wﬁce%}émén@rx@mamf sesdtiniteddyicond ordnduesiisok.iS?80) F2M T,

menyesrad thigf&ﬁmt@@fmk@&@%aﬂy @iﬂ?ﬁ“fH%&é@y s?niefrnglﬁﬁgr : 2BRhdeed is
A T L B et At S
SPPRaREIFS bﬁﬁ)’&iﬂ@‘t’@llfdltﬁbtafﬁlatﬁdmﬁba 6T the douler 1o the D; receptor
(Meltzer, H. Y. et al. (1989) Classification of typical and atypical antipsychotic drugs on
the 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-HT, receptors and are expected to be effective in the
treatment of psychotic disorders which include schizophrenia, schizoaffective disorders,
bipolar disease, mania, psychotic depression, and other psychoses involving paranoia and
delusions (Reavill-C , et al. (2000} Pharmacological actions of a novel, high-affinity,
and selective human dopamine Ds receptor antagonist, SB-277011-A. JPET 294:1154~
1165; Harrison, P. J. (1999) Neurochemical alterations in schizophrenia affecting the
putative receptor targets of atypical antipsychotics. Focus on dopamine (DDy, D3, D4) and
5-HT,a receptors. Br. J. Psychiatry Suppl. 38, 12-22; de Angelis, L. (2002) 5-HT,4
antagonists in psychiatric disorders. Curr. Opin. Investig. Drugs 3, 106-112; Jovce, J. N.
and Millan M. J., (2005) Dopamine D; receptor antagonists as therapeutic agents. Drug
Discovery Today, {Drug-Discov-Teoday}, 1 Jul, Vol. 10, No. 13, P. 917-25, Issn: 1359-
6446); drug dependency and abuse and withdrawal (Vorel, S. R. et al. E.L (2002)
Dopamine D; receptor antagonism inhibits cocaine-seeking and cocaine-enhanced brain
reward in rats. J. Neurosci., 22, 9595-9603; Campos, A. C. et al. (2003) The dopamine D3
receptor antagonist SB27701 L A antagonizes nicotine-enhanced brain-stimulation reward
in rat. Soc. Neuroscl. Abstr., 322.8; Ashby, C. R., 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 D; receptor antagonist, SB-277011-A. JPET
294:1154~1165; Drescher, K. et al. (2002) In vivo effects of the selective dopamine Ds
receptor antagonist A-437203. Am. Soc. Neurosci. 894.6).



5¢ wherein P.) is -Nlje'R", wherein Rh is H or Cl.6-alkyl and whereinis
aryl optionally substituted by one or more Ra; wherein le is as defined
above, and if desired, converting the csoampound obtained into a
pharmaceutically acceptable acid addition salt. In a third aspect, there
is provided a medicament containing one or more compounds as defined
above 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
diseasez Maniappsy chatiddepréssianngndipdychosessomifisinga 1:
paranoia and delusions. In a fourth aspect, there is provided a
compound as defined above as well as its pharmaceutically acceptable
salt for use in the treatment or prevention of cognitive disorders, drug
addiction, depression, lety, drug depenrdencepdementias, memory
impairment, psychoti . chiZophrenia, sch(iﬁoaffective
disorders, bipolafdiSease, mania, Psychotic Aepregsion; and psychoses
comprising paraﬁoia and delusions. In a fifth agpect, there is provided
the use of a compouiid as defined above as well as its pharmaceutically
acceptable salt for the manufacture of medicaments for the treatment
whetgsr the prevention of cognitive disorders, drug addiction, depression,
§DX|Q§/ar‘}[,L{Q @%@%%%e?&mi%@éé I 1%%1"@ ﬁlg@gﬁ]t’s %ﬁ%@l?tg: by:
|sordersr§§gngnsmg schizophrenia, schizoaftective disorders, bipolar
disease, ?a,e’fisychotic depression, and psychoses comprising
paranoia avdrgelusions. WO 20081052899PCT/EP2007/061253 - 6 -
hydrobromide, rate, maleate, salicylate,
sulphate,nwf%\éa ttl)éq,%g#r%ﬁa}?ggf}agtgg@n&égg}éfﬂéé%?a(}{gﬁ?é%%%’g’
methanesufphi > Preferred are the hydrochloride salts. Also solvates
and hydraté&dheonepdkiids of formula | and their salts form part of the
@Yesqgﬁngggpgpggmm&&{%r nula (1) can have one or more

asymmetric carbon atoms and can exist in the form of optically pure
enantiometS Rl RTELB8RANtorEresUehate, spFexallsitstavedhhicslogen,
opticatlys Sure-diabteligdispriverd)ymikisttas<f iasteaisamers,
diastgreoispmerigLAsemaies Q6 M) of diastereoisomeric, racemates.
The optically active forms can bgp é@t%ﬁ%gggg giﬁg}ﬁ% Ehy resol o rmE: R
raceate¥Y by HSRAH RS H i &Hithesis o asyeinetric chromatography

(chLm&tégmmmwﬂheaedﬁm&sﬂr@@ﬂmnﬁkw@ﬂmﬁ@@%ﬂ%\f@rﬁmorg Ra,f
em S ot o e appreciated, that the ou 0
genelérﬁaﬁo E?r% E@W&%@f&%ﬁ%ﬁrﬁ%ﬁg ecrlti% ised g;a fﬁ%%i?gﬁéﬁcﬁ or aryl
groups to PrEoRRETGsrvsivE biere pereapaBie of conversion back to the
parent cormhentivd A iwisdedby siotagically acceptable and 15 metabolically
labile derivati\{gﬁowi’ch are capable of producing the parent compounds
of general formula Tin vivo are also within the scope of this invention.
"Aryl" means a O@hféﬁ{“l‘,}yclic aromatic hydrocarbon moiety consisting
of a mono-, bisxamtrjcyclic aromatic ring. Examples of aryl moieties include,
but are not Iingg\%q to, optionally substituted phenyl, naphthyl, phenanthryl,
fluorenyl, indenyl, 20 pentalenyl, azulenyt, oxydiphenyl, biphenyl,
methylenediphényt anpRoamb b diphedps atityhidiphenyisutfedyby antbgen,
diphenylisoprahwiteiaylisis well as those specifically illustrated by the
examples her@nﬁ%\%&Pﬁferred aryl are phenyl and naphthyl, and still
more preferably phenyl. T € aryl moieties of the invention further can be
substituted by-oret kRey sitheaalyssbipititiesrs ascthosenshissdifutedoahichhich
are specifically illustiatestiydhe eixammies ergin aliy,

-NH{CO)-C)s-alkyl,

5 to 6 membered heterocycloalkyl, or




below. Preferably the additional ring is a 5- to 6- membered ring
containing two oxygen atoms. Examples of such substituted aryl moieties
include, but are not limited to, 2,3-
dihydro-benzo2,3-dihydro-benzofuranyt, benzodioxolyl, benzopyranyl,
benzoxazinyl, benzoxazinonyl, benzopiperidinyl, benzopiperazinyl,
_benzopyrrollcglqg lg %%H%Qm%&eﬂ%?é{ | S el ﬁﬁﬂ&ﬁﬁ%&?ﬁ%ﬁé‘l%{y} Or OX0;
Jllustrated by the examples herein below. "Cl_é—alk’yl" denotés a straight-
R'or biakthedZarbon chain group containing from 1 to 6 carbon atoms, for
asexampleh methyh ethiy, prepydbisegrepytrisgbutyl, sec-butyl, tert-buryl,
penryl, n-hexyl as well as those specifically illustrated by the examples
herein belpw. WO 2008/052899PCT/EP2007/061253.- 7.- .
14, nal QR IAREES TR SIS oo e @ REH iy of compounds
subsfifutedihy enécdnmiarerhalogen: Exatiplesps G1,6-haloalkyl include
but are not limited to methyl etgyl, propyl, isopropyl, isobutyl, sec-butyl,
tert? ﬂ?ﬁﬁt%ﬂﬁoé?%qﬁ}éiﬁfﬁﬁ ittt b%g/ one or more Cl, F, Bror |
atom(s) as well as those groups-specifically illustrated by the 5 examples
herein below. Preferred Cl:(
ethyl. "C,,,-alkoxy" denotesia grotip w erein/the alkyl group is as
defined above and the alkyl gggup is connected vja an/oxygert atont D
"C14,-haloalkoxy" denotes d'C16-alkoxy group as defined above which is
substituted 10 by one or more halogen. Examples of C1_6-haloalkoxy
inclﬁ:@éﬁb%@réﬁﬁﬁiﬁiﬁﬁg@t@?ﬁ@iﬁﬁyor ethoxy, substituted by one or
more ClI, F, Br or | atom(s) as well as those groups specifically illustrated
by the examples herein belowEi©f2fEred CI-C7IRaloalkoxy are difluoro- or
trifluoro-methoxy or ethoxy. "Halogen™" denotes chlorine, iodine, fluorine
in @eiReeaineo 1beIplaciaisalkyt denatescamanavalenhsatiated:
moiety, consisting of one, two or three carbon rings having 3 to 10 carbon
atoms as ring memb d includes hutis\not limited to cyclopropyl,
cyclobutyl, cyclopentyl, cydbh@()d, ,v.--. polkspiro greups such
as bicyclo[3.2.1{octage orfadamanhtans as well as fhose groups
specifically illugtrated by the examples herein beldw. 20"5 to 12
membered heteroar&f" means a monocyctic or bicyclic radical of 5 to 12
ring atoms having at Least one aromatic ring containing one, two, three or

w %iﬁiggagﬁtlgmﬁgoggﬁgﬂ%gt%q}gﬁ]@ lé\ilﬁlg or S, the remaining ring atoms

eing C, with the understanding that the attachment point is on the

WIRHRIRAHE iH10g_[aiely Ganaimingdheaibeiereatenys) Jbe: heteant lindikoxy, aryl
may be optionally substitut%d as defined herein. 25 Examples of

hetePORPYRHOTRRESHER R PBlRgEFe not limited to, optionally substituted
imidazalyl; axezabyilisdsazohydllthiaralyinisobiazedyhrexadiazolyl,
thiadiazalyl razinyl, thienyl, benzothienyl, furanyl, pyridyl rolyl, a
oy By T ST B AR o o more
benzooxazbdlybtivenbooxaditzoiithbenzothiarotyR benzothiadiazolyl,
bengoRyEA o kIS0 Lo, iAZaMn IRARNL ROV ROSAID  ore R
purinyt, quinazolinyl, quinolizinyl, naphthyridinyl, pteridinyl; carbazolyl,
aze@wlau@éééﬁﬂm@rﬁﬁéﬁawwttﬁecméz%%@wb@méwwéafﬁe formula
i- illustrated by the examples herein below. Preferred 3 to 12 heteroaryls are
5 to 6 heteroaryls, for example 11,2,410xadiazolyl, indolyl, thiophenyl,
pyridinyl as well as those specifically illustrated WO
20081052899PCT/EP20071061253 - 8 -




by the examples herein below. Preferred 5 to 12 heteroaryls are 5 to 10
heteroaryls, for example F 1,2,41oxadiazolyl, thiophenyl, pyridinyl,
quinolinyl as well as those specifically;illustrated by the examples herein
below. "5 to 12 heterocycloalkyl" means a monovalent saturated or
partially unsaturated 5 moiety, consisting of one to three rings,
incorporating one, two, or three or four eeroat%*ns (chosen from

nitrogen, oxygen or sulfur ’I\‘W’iﬂurzdf understapding that the attachment
point is on the h

cyclic; saturated-Qr parallys ated moi y. :
Preferably, the rings ree to sevenmembered! The heterocyclyt ring
may be optionally syhstituted as defined herein. Examples of heterocyclyl
moieties include, but'10 are not limited to, optionally substituted
iperidiny, piperazinyl, homepiperazinyl. azePIRv PYITOIRYL .y oprionally
pyrazolidinyl, imidazolinyl, |rn|daazo |d|ny1, oxazaéhdlnyt, isoxazolidinyl,
rnorphblinyliahiazefidinyiriséthiazolidinyl, quinuclidinyl, thiadiazolylidinyl,
@@%tﬁé@%@wegmglylidinyl, dihydrofuryl, tetrahydrofuryl,
d':#%%ro r@nyl, tetrahydropyranyl, thiamorpholinyl,
ia 8?%% linylsulfoxide, 15 thiamorpholinylsulfone, dihydroquinolinyl,
cdivydiispgsmolinyd tetrahiydrod iitolinyh aeteahydrisbguinatingl casidvelddagon salt.
those groups specifically illustrated by the examples herein below.
Preferred Biia 12 Referaeycloalkyls @t Stadlineieracyeipalieys, éat or more
example tetrahydrofuranyl and tetrahydropyranyl. "Oxo" denotes a grou)p .
coBEORPOIP g HE é%ﬁic%@@l"écé@ﬁtal‘m@’%@?fé“ﬁ%]ﬂt RRER OGS SRS Tor the
treRFERA NS SR hBNaeLUtiGah composiianthabisdaenetally saléiction-toxieession,
and neither biologically nor otherwise undesirable and indUdesc})t})%th%%Qrders
At e B TRRAR ha P RS T aSHUMISh PRI RIS
conhRimacesicaihesacepiahsffalis's of mocdenpobipdianetinssaltathal qigychotic
25 pharmageuti%%%lg accegtable, as d%fglaelgdh eﬁgi}% I%nd that possess the
depEsRET A A SIS S AT RCHAS B Bhe B aTent €ompound. Such salts
include acid addition salts formed with inorganic acids such as
PR LI, DYIRBIOM G, Gt P UUAIR Al IR ARG AIRBDRAVE as i
acid, Arid the Tike? orformed Wit organic acids such as acetic acid, -
phaenazenegulipnicapidblsesnbityicamphnrgifoniiraend, ¢itheeaenyion of cognitive
disecfpcﬁe?s? S Hl’%n Igd%%'lgﬂrﬁoc{é.g}@gﬁgﬁcM%OB%Q&ﬁﬁa&&w BORIEASH, memory
glutamiic acid, glycolic acid, hydroxyr]aphfou; acid,” ) o )
i iy rosy Gy heliul B Fredats oA ST SThirerhEs, maizoatlaciva sisarders,
bigg@r mandelic.acid, RethsRe PG 86ihid YE98o &G bomprising paranoia and
-naphthalenesulfonic acid, propignic acid, salicylic acid, succinic acid,
dalysigne acid, p-toluenesulfonic acid, WO
20081052899PCT/EP2007/061253 - 9 - trimethylacetic acid, as well as

those g_rougs specifically jIIustraéeg r% the e amgles he(riein ?%Jg‘é\é Abov Ina s well
the cOhpBIRASPEFINFRIL PELESFaIRG B VSRS Khd independently
adram RandRAidis preferably agtt dptionallynstbitituteddfyrontcammdsefor the
of halogen, cyano or 5 C16-alkyl substituted.by cyano.or5 o m .
RRRTEGTOIGE SHRHERE BRI, o e ot b e B esion
arnientiofriy isiGitsdatios, odtioralipsubstitutey] bynpagroethoresheioden dporders
C1.6-alkoxy,.for example INg & S N (254 5( ;
O ) S A B Andfhal fycho
deprypriopicmdmitehdsONetransEng D47R9IE RSt d PREABSy)-piperidin- |
-yll-ethyll-cyclohexyl)-acetamide;
N-trans(4-(2-[4-(2-ChIoro-4-f|uoro-phenoxy)-piperiqin-l-yl]l(-!gth)_dfl-cyclohe
k54)-S-omaehioy-pf cforardinide ; RaYr f9sr-#9id] 2ddsipn Blisgwith acids, such as
colYEARREPRANREREAAN 2 dedpkaig s Yeloheivble RiaRioRmMide; 15
N-trans(4-{2- [44 2-Chloro-4-fluoro-phenoxy)-piperidin-1-yll-ethyll
-cyclohexyl)- acetamide; N-trans(4-{ 2- [442,4 -llifluoro-phenoxy)
-piperidin- 1 -ylI] -ethyl | -cyclohexyl) -acetamide;
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N-trans(4-{2-14-(2-Cyano-4-fluoro-phenoxy)-piperidin-1-yll-ethylf-cyclohex
yl)-3- methoxy-propionamide; 20 N-trans(4-{2- [44 2 -Cyano-441 uoro-ph
enory)-pi peridi n- | -yl J -ethyll-cycl oh ex-yl ) - acetamide;

WRAPE#HET2892-1-4-(2-Cyano-4 PCT/EP2007/061253

uoro-phenoxy)-piperidin-lI-ethyll-cyclohexyl)-2,2,2- trifluoro-acetamide;

trans N-(4-12- 14-(2,3-Dichloro-phenoxy)-piperidin-1-ylli

“etHyobegeisterPh sBhaiethosty s (uropioarmidetdl stiant(a-gidibate, pyruvate,
(Rr2atjchderne; mhuefmrwe,p:uaeﬂdi:e k- ﬁmuﬁ@i@ﬁ@m{kwm%e the

g ?Qé{ﬂ;éﬁsﬂs[é}é %\g ”&89!9{ % Hlfqu%)rzges L, n%g of fzIP(‘i( ‘é;lﬁ&lﬂ%d their salts

cl ohex methoxy-p oplonamlde N- tran
5?6“&3?& RERGKY)5 - 1-y11 -ethyl} cyclohexylp 30 acetamide;

N-trans (9-12 - [4- (2,4,5- Trlfluoro ﬁ)henoxy) piperidin-1 -yl] -ethyl) -cycl
formu]a

ohexyﬁo ave one or more asymmetric carbon atoms and

Natrams(éiﬂ{ﬂ'rélfc(ﬂrﬁquahemwyhmpﬁddi&ixwkmwlhﬁyﬁmwﬁyé}mwh& for

@k@%}w@traeée%z “Mtdiahione 31&%&M&Q%ﬁ{%&%&%%%ﬁners
c ohex 35 acetamide; WO 200 %2899PCDEP2007/061 10’

S RARG I (3 EEr 2 BB BB BRI g orcally
_‘gg;g{g ﬁ@y@gp@@g@fﬁg@dpﬁw frEamsle 12rdse31@h of the racemates, by asymmetric

lorodfedfluoragphenexy)-pipefidinr dphit J-athyhaeyclohexyih aceiamMidRo Mens or

¢ - fluqr eridin-1-yi]
%g%ﬁi&%héééﬁeggﬁé%?§egé%?ﬂ&?§gﬁg&4 12- [4-(Pyridin -3

-yloxyjeetitiybg qpym@hzwmaﬁﬂmmmm@@mmmm@m Gh s invention
inventio Ioal 9 tlo aII bstituted ne orm
&ﬁ%éé{%&éé is %H{g}/% §/‘|“% OpEfe t‘ﬁe fgﬁg\yv%ﬁ‘ée%gmiﬁo dnas bl of

G%YS{?F@B%@é&?%&?ﬁé‘?&é@w&?ﬁﬂd-@zﬂl’@ @hnitietesishbneseppisieiand
mt%yﬁ&a@?h&ﬂﬁy@@h&x&@@Mﬁ%r%ﬁﬂmﬁ@@afﬁ@%@ﬂ%ﬁﬂ%ﬂ%omds of

ro -4-fluoro- hen
§'i cyc 1enx‘i; Oa%el %f‘)li{)){ggﬁceo \ é%}ﬁé“e‘{éff&‘?rans
(4 {2 14-(2-cyano-4-fluoro- phenox )-pipe ethylf-cyclohexyl)-amide;
Cyclopﬁdpiﬁéea%afg}ﬂeoa’éﬂamﬁ (&mec@d&@ﬁw AP i5Fs gomaiitrg o @
spiperidin- 4ryldvelathyfimeyiclohetcddmatmide’;a?2@ moieties include, but are not

FiRUY: QYRleRIanNESAUROX WG AG1d LTang thryl, fl 1. indenyl,
2- 14’( ﬁrﬁo 4- flzoro -phei O)%){) %ﬁiper:%jln-i‘!4 Eﬁiegz%ri}yll}cr:y ohexy) 1zlsf\]melgy
pentalenyl, azulenyl, oxydiphenyl, biphenyl, methy enediphenyl, ammo pheny,

diphenylsulfidyl, diphenylsulfonyl, and diphenylisopropylidenyl, as well as those
specifically illustrated by the examples herein below. Preferred aryl are phenyl and

naphthyl, and still more preferably phenyl.

The aryl moieties of the invention further can be substituted by one, two or three
substituents as those substituted which are specifically illustrated by the examples herein
below. Preferably the additional ring is a 5- to 6- membered ring containing two oxygen
atoms. Examples of such substituted aryl moieties include, but are not limited to, 2,3-
dihydro-benzo[1,4}dioxinyl, 2,3-dihydro-benzofuranyl, benzodioxolyl, benzopyranyl,
benzoxazinyl, benzoxazinonyl, benzopiperidinyl, benzopiperazinyl, benzopyrrolidinyl,

benzomorpholinyl, as well as those specifically illustrated by the examples herein below.

“Cis-alkyl” denotes a straight- or branched-carbon chain group containing from 1
10 6 carbon atoms, for example, methyl, ethyl, propyl, isepropyl, isobutyl, sec-butyl,
tert-butyl, pentyl, n-hexyl as well as those specifically illustrated by the examples herein

below.
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Cyclobutanecarboxylic acid trans
(4-12-[4-(2,3-dichloro-phenoxy)-piperidin-1-yl]ethyll-cyclohexyl)-amide;
Cyclobutanecarboxylic acid trans

W PBRSE8%8-dichloro-4-fluoro-phenoxy)-piperidin-1- 25 PCT/EP2007/061253

yll-ethyl}-cyclohexyl) -amide; Cyclobutangcarboxylic acid trans

(4-12-14-(2,4,6-trifluoro-phenoxy)-pipe ethyl} -cyclohexyl) -amide;
Cyc|ob§tamh@lszﬁ§myw@w fréns-@kIbe[aup g, @efﬁwém%nm@hmmamf@emmed by

@hﬁkb&%z@m%ﬁyﬁ@hﬁ%yi}m@l B&l&ﬁmﬁmmgpa@paa@ﬁmw%emy
8’1d trans 4 s {? 136% uor u nt%%'(ty?) 7l or n-hexyl substituted b
plp&’l e ’ﬁ%fﬁ%} fi!) é rﬁl dé*'and %flygl%ﬁ}opaneca oXy it ¥
asilaranger¢4-h 2. 14- mkmrdszmﬁba@ ﬁms@mpémnﬁ@iiy i iustrated by the
yi-etpydt-syaliphendlyamigda 3bin anatbraembedinmeptof SherinvertionRli or

|s 5 0 12 membered heterocycloalkyl, for example the following
corﬁpounds WO 2008/052899PCT/EP2007/061253
Tetrahydro-pyran-4-carboxacid trans (4-12- [4- (4 -l

uoro- pﬁénﬁo%g ?Hpéﬁﬁ‘?ﬁeﬁ_%ﬁt@th‘g}}}fr@wﬁq@w \EERHIRIS; 25 defined above and the

Tetrahyarorpysanedrebrboxyiegeid dtans (4-12- [4-(2-chloro-4-fl
uoro-phenoxy)- piperidin-l-yl] -ethyl } -cyclohexyl)-amide; 5

Tetfazyzg;?a!wﬁraa%,@a{m&lg acidians gélo%l% g3 defined above which s subsituted
ITfluoro eno -1- ohexyl)-amide,

P A NG A T B Gt v Y 20 e B it o
vordphen othoxpiperdiniddyl} wthyl} roysiéHekyh)-@anidem(s) as well as those

;%{@axgégf@yﬁ%nnﬂu% i e rans g%rézh%%ocz BrOicRIPESRN haloalkoxy
enox;ﬁg}plperldln 10yl] -ethyl} -cyclohexyl)-amide;

FEHRYare- R 4L 5%5&6‘6 ﬁéya%fcf 8n% (4- 2-
[4-(2,6-dichloro-4-fluoro-phenoxy)- piperidin-I-yl] -ethyl] -cyclohexyl
)-amidEkararahgeretesshledneaitsdinglid easia b wtine.
[4-(2,6-dichloro-4-fluoro-phenoxy)- piperidin- 1-yll -ethyl] -cyclohexyl

)-amid€;.15 Fetvabyllt defuran Lrcanboxiyhc @aciddraisn ¢l 2ensisting of one, two or

e &GH1HA WYQ Rﬁ%l@'@n]a%gns%w}ﬁug YEARLEMN RHLRS but is not

Tetrahydro- pyran -4-carboxylic acid trans
[ i ﬁ?ﬁlﬁﬂ%ﬂe%&&htﬂbép’mef% ‘}Y@amxyl elehesghaamalyspiro

anthpetrahydioiqyyral’-2-dadoxytic atichiramse(ds 124 as those groups specifically
[ﬂu(élfrg{y@m %9@5&9;@&%&%5@9‘9'%”‘1'“ -I-yl]-ethyll-cyclohexyl)-amide.

In another embodiment of the invention R." is aryl optionally substituted by

ne or..
ON€ Okss 15 12 membered heteroaryl” means a monocyclic or bicyclic radical of 5 to 12

ring atorns having at least one aromatic ring containing one, two, three or four ring
heteroatoms selected from N, G, or S, the remaining ring atoms being C, with the
understanding that the attachment point is on the aromatic ring moiety containing the
heteroatom(s). The heteroaryl ring may be optionally substituted as defined herein.
Examples of heteroaryl moieties include, but are not limited to, optionally substituted
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl,
thienyl, benzothienyl, furanyl, pyridyl, pyrrolyl, pyrazolyl, pyrimidyl, quinolinyl,
isoquinolinyl, benzofurylbenzimidazolyl, benzooxazolyl, benzooxadiazolyl,
benzothiazolyl, benzothiadiazolyl, benzopyranyl, indolyl, isoindolvl, triazolyl, triazinyl,
quinoxalinyl, purinyl, quinazolinyl, quinolizinyl, naphthyridinyl, pteridinvl, carbazolyl,
azepinyl, diazepinyl, acridinyl and the like, as well as those specifically illustrated by the
examples herein below. Preferred 5 to 12 heteroaryls are 5 to 6 heteroaryls, for example

[1,2,4]oxadiazolyl, indolyl, thiophenyl, pyridinyl as well as those specifically illustrated



more 122, wherein Ra is selected from halogen, C1_6-alkoxy,

-S(0)2-C1_6-alkyl, 5 to 6 membered heteroaryl optionally substituted by

C1_6-alkyl, for example the following 25 compounds: 4-Chloro-N-trans (4-
WO GA A oro-phenoxy)-piperidin-1-yl] -ethyl) -cyclohexyl)- BERZfE/061253

N-trans (4-12- [4- (4-Fluoro-phen o )-ptpeyidin- 1-y1]-ethyl} -cyclohexyl) -3-

( 5-methyl[ 1,2,4] oxadiazol-3-y1) -benzamide; 30 N-trans(4-{ 2-

[y ([ Rtuoraiohbatsxy eyl Peyiciobézyl)- 12 hesthamyésulfcnyl-Benzamidels, for

I&%@&(ﬁ%%&é&h quf}oﬂugﬁmh}@mw emﬁém?r ds whnethldse szpe(:lﬁca}ly

R B mas ) i 1yt otz

cycloheryl)-benzmide; N-
trans(4 1214 FieRptdoalitorsphenox) pigeridiniafptioptmyjally ansaturated

5 -eyslehexybr3npometaye #a, ﬁﬂgggad@zpb&fyﬂ.gwmmldmhmr four

§ ?é%?&ﬁ%?%&’ ERe0 06125§ﬁf$e% s thht 03 %e%%méléa dhat the
cyano-4-fluoro- p enor%/@ pI eri -cy clo
RilgeHsentpentigorcs Iww@%%@ﬁéﬁ@%mémﬁlﬁszémytp@ynmﬁ@xw

PéefrathowebERZamide:b4r %ﬁﬁhﬁi@fﬂﬂeﬁf@nwﬂagm%uyclyi ring may be
SR Re th%ﬁ fgﬁp@ﬂ%ﬁo}émp e%ocgﬁs lohery)benzamide; .\
10 arﬁllopi}réw@/ﬂow@m@%&ur@é%%ﬁmww«i\n@th@s@ytwmyi homopiperazinyl,
Kﬂi}%@l‘{%ylﬂﬁﬁaﬂﬁ htoreiphenexy-pIReyt Mniliayblidetiyloxdlidinyt,
c lohex enza h oro =N- tran
Ao b A e S ORI, SO e anc

Nuﬁéﬁ@h}-hﬁ?um b@@%ﬁﬁgﬂgyﬁeﬂgkywpﬂg@lﬂ'ldlryrig_cb]pmglk ofuryl, tetrahydrofuryl,
Gnglabexrd; e&mwaecsg@aﬂlﬁethlémﬂm therampeding &&%&Q@e,

15 Y. (%I;llgo 11'1%5 ?o erggnh dz?r it %tqgtra '°3’¥oq 1inolinyl,
d-(lﬁ (?IC gd e ?‘ﬂqﬁ] 3

comp ds: I' cacr’ﬁox ans
W&bwérph@nwmpémihmhyﬁe -SNp smfa:héxydﬂ)uamrrdé H20he examples
%@QWQ&E@&&@% agcith heterocycloalkyls are 5 to 10 heterocycloalkyls, for

trans4124 oro qu ro-phenoxy)-piperidin-l-y11-
SIS T AL RO E B i aci

trans(4-12- [4 (2 4 dlfluoro phenoxy) pipe din-1-y1]-
ethyl-&oRERGIEEAIER

20 “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

25  pharmaceutically acceptable, as defined herein, and that possess the desired
pharmacological activity of the parent compound. Such salts include acid addition salts
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid,
benzenesulfonic acid, benzoic, camphorsuifonic acid, citric acid, ethanesulfonic acid,

30 fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic acid,
hydroxynaphtoic acid, 2-hydroxvethanesulfonic acid, lactic acid, maleic acid, malic acid,
malonic acid, mandelic acid, methanesulfonic acid, muconic acid, 2-naphthalenesulfonic

acid, propionic acid, salicylic acid, succinic acid, tartaric acid, p-toluenesulfonic acid,
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Quinoline-4-carboxylic acid trans(4-12-14-(2,4-difluoro-phenoxy)-pipe
din-l-y11- 25 ethylf-cyclohexyl)-amide; Thiophene-2-carboxylic acid
trans(4-12-14-(2-cyano-4-fluoro-phenoxy) ethyl} -cycloheryl) -amide;

WERHISHERE2-carboxylic acid trans(4-42-14-(2,3-dichloro-phe B6%{BH3¢07/061253

peridin-1-yllethyll-cyclohexyl)-amide; 30.Bhiophene-2-carboxylic acid
trans(4-12-14-(2,6-dichloro-4-fluoro-phenoxy)-piperidin1-y11-ethyll-cycloh
dyypedYidetiT hiophenelasslrbexgtivipeiptraslly illustrated by the examples heréin
(Bef2s14-(2,4,5-trifluoro-phenoxy)-piperidin-1-y11- ethyll -cycl oheryl)-ami

de; Thiophene-2-carboxylic acid

trans(ddg.] cog14 AN & f Iu%rgl%) Pa?&ll%l IB) iili%l 0ot ang’ independently from
ethyl}- %C ohex J amlde uinoline-4-car iC acid
2

oS (oA B i@l LGRS BIpEHEALYEA bioahlisyctotiestpassidsyanc or

(3 RQuindierd-carbolic 2A G aaslhbered heteroaryl, for example pyridinyl,
{244-(2-chloro-4-fluoro-phenoxy)-3-hydroxypiperidin-l-ylpethyl}-cyclohexyl)

-amidg, Q&Hﬂ&?ﬂ%ﬁ&@ﬁh@?ﬁ’ B@tﬂg%$@%@ﬁ is Cy.¢-alkyl optionally substituted by
{.2-[(3R,4R)-4-(2-chloro-4- fllﬁ ro-phenoxy)-3-

%rﬁ&%ﬁ’ﬁé‘ﬁm R fetry) 059/(:f8f'1é&?ﬂlﬁﬁﬁb"ef%l‘@ﬂﬂ%ﬂﬁiﬁl’&’%ﬁ?boxyl|c

atiddrans(4- [24(8514Gp pl2ehiprpigdiidio-phEnety): 3=yhiydroxi-pipeetidiny -
&OEQM geyclohexyl)-amide; Quinoline-4-carboxylic acid

trans(4- 1244; -flugro-phenoxy)-pme idin-I- ﬁrl ethyl} - cyclohexyl) -amide;

@ufﬁﬁﬁﬁ% AT bRYHR S HRARE (AU, 5 leriRvE-prrlsy). p?ﬁ@fﬁlaude,
Nyddns10 gty jegblohexiyl) amideiQuinplingsAdiarbaXykchalic tehotstdd ) -3

{l%e[{}](§§y4 % %er;gﬂg]eenoxy) piperidin | -yl]- ethyl }-cyclohexyl)-amide; and
Quinoline-4- carbod ic acid trans(4 {2- [4-(pyridin-4-

B it ey SN NS EAISE REerch 4 gtk s
ofthéinveition 12." is -NRbRc wherein Rb is H and R" is H, aryl optionally

w@%ﬁa@%bmae&mn@ mxvgﬁgﬁ&@ﬁ_f %Q%&r?eny) ' tggk ﬁ&x 1S90

example the following compounds: 1-(4-

B H0ro-phenoxy)-piperidin-1-yl]-ethylt - 20 cyclohexyl)-urea;
Ntrans(4-{244-(4;FiDtftoepbegnexy)pigpepididit-ylpatyiltyelobaa)i3petohide;
Yeurea 4 ryr ey 13-
[244%%%&0?23 fl(éloz}%opéhgﬁgi?/ Bﬁ:t)lgﬁ Ii/ Bg%ﬁy}ll cycﬁ Wexy?f) é) %‘?&9 2
(REROAHAPTOP IR

&%@E@M@[@-@mménwﬂms&ﬁjqﬂpwkﬁmy yetohiexylshey25
q@é%[qnghenyl) urea. A further aspect of the present invention is the
process ?or the manufacture of compounds of formula | as defined herein

%8\?@5%H|%H bidcersscompririesPasresctn & eompalinglof tredeitmah -2.2.2-

lzifluoro-acetamide;

trans N-(4-{2-[4-(2,3-Dichloro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-3-methoxy-
propionamide;

N-trans {4-{2-[4-(2,3-Dichloro-phenoxy}-piperidin-1-yl]-ethyl}-cyclohexyl) -acetamide;
N-trans(4-{2-[4-(2,6-Dichloro-4-fluoro-phenoxy)-piperidin-1-yi] -ethyl}-cyclohexyl)-3-
methoxy-propionamide;

N-trans (4-{2-[4-(2,6-Dichloro-4-fluoro-phenoxy)-piperidin-1-vl]-ethyl} -cyclohexyl)-
acetamide;

N-trans (4-{2-14-(2,4,5-Trifluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-
acetamide;

N-trans(4-{2-[4-(2-Cyano-phenoxy)-piperidin- 1-yl]-ethvl}-cyclohexyl)-acetamide;
N-trans(4-{2-14-(4-Chloro-2-cyano-phenoxy)-piperidin-1-yl ] -ethyl}-cyclohexyl)-

acetamide;
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wherein A, Rl and R2 are as defined hereinabove, WO
2008/052899PCT/EP2007/061253 - 14 - either with an acid of the formula
HOOCIe(lll) in the presence of a coupling reagent such as

WE-tBEH¥eHEz01-1-y1)-N,N,N',N'- tetramethyluronium tetrafluGGHBRIE7/061253

(TBTU) in a suitable solvent like, e.g. 5.dimethylformamide (DMF) or
dioxane in the presence of a base (e.g. triethylamine or
diisopredyldthéAantihé) e distaim apbomeppu nip efidie- foyhnalayl):cyciohexyl ) -
whereliR' is C1-6-alkyl optionally substituted by one or more halogen,

6-alko ryl tQaptionally substituted by halogen, or is
G A AT S GRRER DY OHE Sl B siobe)-
rvetabeded heterocycloalkyl optionally substituted by one or more Fe, or is
atyhaptianallyssubstitated Ry PPSQL MPrs RAdAE -8 A 1o 42 membered).

heteroaryl optionally substituted by one or more le; 150r with an

TSeT0Taw ei;eaé)f{a reactive intermediate such as para nitro carbamate in a
Nitadie dolveldt (Re;digdimetdyifpemdimiciel (BMF) -aydcktenitrilesinthé
presence of a base (e.g. triethylamine or diisopropylethylamine) to obtain

a compound of the formula (1): 20-A (I) wherein le is -NleR", wherein Fe
isHo 8%@?% {WrRrEi 1 184 Wplio ety subiettited By epdlor

mdrei rered g ifrdesiredycBhvertingthéicampellint dbtaineg infe-dollowing
Qgg{}g%ﬁggtically acceptable acid addition salt.

Cyclopropanecarboxylic acid trans (4-{2-|4-{4-fluoro-phenoxy)-piperidin-1-ylj-ethyl} -
cyclohexyl)-amide;

Cyclopropanecarboxylic acid trans (4-{2-[4-(2-chloro-4-flucro-phenoxy)-piperidin- 1 -
yli-ethyl}-cyclohexyl)-amide;

Cyclobutanecarboxylic acid trass (4-{2-[4-(2-cyano-4-fluoro-phenoxy)-piperidin-1-y1] -
ethyl}-cyclohexyl)-amide;

Cyclopropanecarboxylic acid trans (4-{2-[4-(2-cyano-4-fluoro-phenoxy)-piperidin-1-vi}-
ethyl}-cyclohexyl)-amide;

2-Methyl-cyclopropanecarboxylic acid trans (4-{2-[4-(2-cyano-4-fluoro-phenoxy)-
piperidin-1-yt]-ethyl}-cycdohexyl)-amide;

Cyclobutanecarboxylic acid trans {4-{2-[4-(2,3-dichloro-phenoxy)-piperidin-1-y1}-
ethyl}-cyclohexyl)-amide;

Cyclobutanecarboxylic acid trans (4-{2-[4-(2,6-dichloro-4-fluoro-phenoxy)-piperidin-1-
vl]-ethyl}-cyclohexyl)-amide;

Cyclobutanecarboxylic acid trans (4-{2- [4-(2,4,6-trifluoro-phenoxy)-piperidin-1-y1]-
ethyl}-cyclohexyl)-amide;

Cyclobutanecarboxylic acid trans (4-{2-14-(2,4,5-trifluoro-phenoxy)-piperidin-1-yl}-
ethyl}-cyclohexyl)-amide;

2-Methyl-cyclopropanecarboxylic acid trans (4-{2-]4-(2,4,5-trifluoro-phenoxy)-
piperidin-1-yl]-ethyl}-cyclohexyl}-amide; and

Cyclopropanecarboxylic acid trans (4-{2-[4-(4-chloro-2-cyano-phenoxy)-piperidin-1-
yi[-ethyl}-cyclohexyl)-amide.

In another embodiment of the invention R? is 5 to 12 membered heterocycloalkyl,

for example the following compounds:
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25The preparation of compounds of formula (1) of the present invention
may be carried out in sequential or convergent synthetic routes.
Syntheses of the invention are WO 2008/032899PCT/EP2007/061253 -

WPLIERGHR’in the following schemes. The skills required for 4riARgUBTPE1253

the reaction and purification of the resulting-products are known to those
skilled in the art. The substituents and indices used in the following
deselhpterrviaepratussds paddriie dgrifidaric8 uiven et Hafsredin- 1-y1]-
léﬂ{?ﬁsclﬂd&@miﬁﬁhﬁ contrary. 5In more detail, the compounds of

rmula (1) can be manufacture
gl Rt el Atk S F R
ﬁéﬁéﬁéﬁicbﬁﬂrﬁ?@ﬁéH@V‘thﬂ;ﬁf?ﬁ@lin@ﬂaiqeactlon steps are known to a person

%ﬁeﬂya@wﬁ Mimmateﬁtamfke{@{rmaqqr@raﬁm@uyﬁ\é%@pj%fmdln 1-

g ela]ef r{r)ﬁl E M methods analogous to the methods given herein
BEioW gy Jethods described in 10 references cited in the description or in

T%erekaﬁﬁpiesmor‘bycrﬂmhﬁet@izﬁdwmrﬁﬁé -bft(2-clanthé-following enoxy)-
sehamas ey Jéﬂlelgsceg@gﬁgxomgm&e A, 12" and 122 are as described

reinabove. Sc 15T er 4y | or heteroar
R BT SRt 2R o Lo o e gipericin- 1
étheth}’é}eimidwegmlded in literature and the procedures are known to

the%yaﬁbe@@{fprcaee&im candfionsdeseihed imiesaure alieciRenoxy) -
such reactio s for%) %Vaé Comprehensive Organic

?r%?{é Simat rff uHEti6nal Group Preparations, 2nd Edition,
Rictrendl ©- parock: Jobexyiidteyié Bond ANev4YGrik; iggoyo FhéRGo-phenoxy)-

%f@ﬁmﬁ%neg@ﬁ b&gg‘g by, ermploying reaction conditions which are
tilised in he cal d "Mitsu u reaction” which is known to
f{no&%ﬂ‘r’%f SIS e (Eﬁlfé}f < [ PRe RGP eridin-

ﬂea!dtlﬁhﬂ@ﬁgelnﬂ@eﬂéh@tmds John Wiley & Sons, New York, 1992, 42,
%%éa@ Q)OIEJWJ&%Q@&!}HQHHQ coavenient (o qouple M8 BAMMSELIANYY) piperidin-
ije ?frox ilperl ine-l-carboxylic acid tert-butyl ester with aryI 25
sté Kgr R:Ebel% 1§ SPHEFAGR B (either commercially available or
?i‘cuelagtbwwzmeéhmdwehcnbéd?mwéﬁefédee@emhyrmémodsmhemmm
2ii,as apprapsiiate)under copgditions employing a phosphine like a
Ehglkylbhos?)%ln%gsﬁgﬁ as tg%u};ylphosphlne ((n-Bu)3,P) or a

triarylphosphine such as triphenylphosphine (Ph3P) and the like and a
diazoloempbenehibkeddiethybadedicariiony Rites (D ARJpnally substituted by one or

%&m&%eg&%%@a&!@aeﬁ%%@gﬁ%@ aéuﬁpoyoﬁrmua@; 5106

tetraggﬁ%{g zod|c rboxamide and the like in a solvent commonly ‘used in
iohen EE‘?&%HWW%%?TH%‘Y olfefgmple the Tollowing
dmhimtmdethane and the like. There is no particular restriction on the
9aIE, 8105 WP 2908105 2809P GTIER2907/061253. A6 a sqlvent,
emplo§ed prgw ﬁ tﬂgtq;t has no%dver)s%g %ffect on th}e]frezac?orf?or tﬁgg
§3@‘€Hﬁ§%volved and that it can dissolve the reagents, at least to some

biktents heréactidiiican-idke placeipvara widd rahge-of deteperpuresnethyl-
Epg ,;W&Q&%g@le_%r%cg%;ﬁmﬁerature is not critical to the invention. It has
e

en ound convenient to carry out the 5 reaction at ambient temperature.

Prisaitiid- éqi&.#é*d%&ofﬁepﬁe%&%h iRy idigo! vilysitideryydeperibing on

methwfanﬂfoss,yhbmh@tﬁhh reaction temperature and the nature of the
W@%Q HoweyeE R RRIHLBLIMLIBY ONIS 10 one fav il usualt.y )

suffice gf d the compounds of for e prot cting‘group canb
ifqask bardmidi known
4- Chloxo N-trans(4-{2-[4-(2-chioro-4-fluoro-phenoxy)-piperidin- 1-yl}-ethyl}-

cyclohexyl}-benzamide;
N-trans(4-{2-{4-(2-Chloro-4-fluorc-phenoxy)-piperidin-1-yl] -ethyl} -cyclohexyl ) -3-(5-
methyl-[1,2,4]oxadiazol-3-yl)-benzamide;



Ut

16

30

for those skilled in the art (e.g. treatment with an acid such as
trifluoroacetic acid in a 10 suitable solvent such as dichloromethane) as
described on scheme I. WO 2008/052899PCT/EP2007/061253 - 17 -

WEHEIE299OH Aryl or heteroaryl piperidin-4-yloxy compoundd-k/iiRey 461253

OH can be prepared according to schemg 2 with opening of
rac-cis-7-oxa-3-aza-bicyclol4.1.0lheptane-3- carboxylic acid tert-butyl
dstei aginy thenafgt b Hetérogyb Hydroxy-dbrvetiverBpivithe-prederiod lof
sQdivne-Hydrexide,hgating in a solvent like dioxane. Removal of the

otecti p.in conditions as the ones descrihed on.scheme | provides
B ST e o S SRR | AT gy clohess -
hetdroarqiperidie-4-yloxy compounds of structure D containing an 15

eleatren withdrawing aroup:sugh ag utHteHR-QRNRF ARIAR NOSItian,¢aN be
preﬁglredﬁ?cécordg%g to scheme 3 by an nucleophilic aromatic substitution
of Tt Eorre 8P SEN Y Fluoroaryl compound with

4-KdeosyPpiperiting-1dctoxytit acid- tdwroutyt pstendifter-gé prbdtdhatidnhexyl) -

With,a-base such as Nali in a polar solvent such as DMF. Removal of the

-18 - rotec;tive group_in conditions as the ones described in scheme 1

RS NGURCS B ormmcta B WG AONIT OF R day ety

(stetsroatyHamphentxy-piperidin-1-y1) trans-ethyl-cyclohexyl-amides or 10

tﬁa@m&pé:ﬁyﬁl@fuwbelﬂﬂxb@e&m{%%-@{%k@ﬂ)}&@%ﬁJffE?Hag&%@éydohem )-
' y

epicted in scheme 4 starting from 4-nitro-phenylacetie acid that
BF8GRAGESH using raney nickel as catalyst. The hydrogenation with

nickelieads pieferepialhpbortbey desireditrahsdisethell {actdidinh 6 cthoxy-
Wustrowi et. al.J of Med. Chem., 1998, 41, 760-771). The ethyl ester can
be prepared according to methods known to those skilled in the art and
described' in the

In another embodiment of the invention R is 5 to 12 membered heteroaryl, for

example the following compounds:

1H-Indole-2-carboxylic acid trans(4-{2-[4-(4-fluoro-phenoxy)-piperidin-1-yll-ethyl}-
cyclohexyl)-amide;

Quinoline-4-carboxylic acid trans(4-{2{4-(2-chloro-4-fluoro-phenoxy)-piperidin-1-yi|-
ethyl}-cyclohexyl}-amide;

Quinoline-6-carboxylic acid trans(4-{2-[4-(2,4-difluoro-phenoxy)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide;

Quinoline-4-carboxylic acid trans{4-{2-|4-(2,4-diflvoro-phenoxy)-piperidin-1-vl]-
ethyl}-cyclohexyl}-amide;

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

Thiophene-2-carboxylic acid trans(4-{2-[4-{2,3-dichloro-phenoxy)-piperidin-1-yl}-
ethvl}-cyclohexyl)-amide;

Thiophene-2-carboxylic acid trans(4-{2-[4-(2,6-dichloro-4-fluoro-phenoxy)-piperidin-
1-y1}-ethyi]-cyclohexyl)-amide;

Thiophene-2-carboxylic acid trans (4-12-14-(2,4,5-trifluorc-phenoxy)-piperidin-1-vl}-
ethyl}-cyclohexyl)-amide;

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

Quinoline-4-carboxylic acid trans(4-{2-[4-(2-cyano-phenoxy)-piperidin-1-yl}-ethyl}~
cyclohexyl)-amide;
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15 mentioned literature (esg by treatment with ethanol on the presence of
an acid such as HCI) and the desired pure diastereoisomer can be
resolved from the cis/trunsmixture by crystallization as the HO salt.
trans-Amino ester chloride G is obtainegs Reaction with tert-butyl

e S B L oS P T A A S R TS -
pregudioh-WitsthiiSobrejtdrryihiunidsydride (DIBAL-E) in an appropriate
SaaHSueh 838, 8c E&%‘W&:ﬁ%@?{%uﬁggﬁfﬁgbﬁ@l%ﬁmgﬁﬁiwiﬁ?ﬂ%%s~

used without purification on the nex eductive amination of
hyHeRydanar Ué}fh1ab§}ﬂ'6F1Wé}e%§Fi}’l“’ﬁ'i¥5]ér?é’iﬁdﬁiyloxy compounds of formula

@iﬁﬁhﬁé@&i}fﬁ@k@ﬁ%%@&@i@@@ﬁmg&&gﬁb@b%[gﬁim%]ﬁ%@?h@ﬁ&ww}
references, by met scribed in this patent or by methods known in
ht’r'f%%:t’f ?Wﬁ@ﬁ”éé%%ﬁiﬁ%qﬁ%y& f‘ﬁ&@ ichloroethane and a reducing
(ageoi stighcassodidraciracetoixy fofohydiideryieldadtermediata . -vi]-ethyl |-
CR gwh%\)éai of thgeBoc protective group under acidic conditions such as

i uoro%lgeat?c acid in a suitable solvent such as e.g. TI-IF yields the
Gramshamihoadyeiofieaiéthyhinte (théticte Wit uroupiiynthe FRRsa)-Thé-
eﬁ%HPj&&%&%@g}}ﬂgémermediate K with carboxylic acids (either

commercially available or accessible by methods described in references
Sripglethets RAGIEHRTFitHE &t 16 it SOOI e Yitdraerre e lgYli-
GomRrehensive Qrgariglyansformations: A Guide to Functional Group

Preparations, 2nd Edition, Richard C, Laraock. John Wiley & Sons, N

ew
QpdrRliRer-reBy e af Berateomplidhet B T Bl R edtping <yl
ckehgents suehdas, e.g. N,N-carbonyldiimidazole (CDI) or 0- (benzotriazol-1
-y)-N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) in a suitable
solvent like e.g. dimethylformamide (DMF) or dioxane in the presence of a
basdi{euptireettylaminedrditbopropytathiansinb)RERy ivldcosmBO imbsiofl R® is H,
formula Wi | - [ i al i
S R e by o for
csapi ikddiomorontenranadscheme 5 N1-12 NH WO

1@@@%%&?& E—%%Qg(zij—qgl[%5@r—ﬂuoro—ph enoxy)-piperidin-1-yl]-ethvi}-
cyclohexyl)-urea;

1-trans(4-{2-[4-(4-Fluoro-phenoxy)-piperidin-1-yl]j-ethyl } -cyclohexyl)-3-p-tolyl-urea;
1-trans(4-{2-[4-(2-Chloro-4-fluoro-phenoxy)-piperidin-1-ylj-ethyl } -cyciohexyl)-3-p-
tolyl-urea; and

1-trans(4-{2-[4-(2-Chloro-4-fluoro-phenoxy}-piperidin-1-ylj-ethyl } -cyclohex yl)-3-(4-

chioro-phenyl)-urea.
A further aspect of the present invention is the process for the manufacture of

compounds of formula [ as defined herein above, which process comprises:

a) reacting a compound of the formula II:

(I5

X
Y

wherein A , R! and R? are as defined hereinabove,
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- 20 - In other embodiments the intermediate K can also react with an
isocyanate (when = Fl) or a reactive intermediate (1([ I-1) such as an
appropriate acid chloride or a para nitro carbarnate prepared by methods

WERSIRPTd® e art on the presence of a suitable solvent like, e X< BHESISATAE233

or dichtoromethane in the presence of a pase (e.g. 5 triethylamine or
diisopropylethylamine) to obtain a compound of the formula (la) as
descritiggoni§thenels bbovernwi@2008/052899PCT/EP2007/061253 -
21 - Scheme 6 In some embodiments the aryl or heteroaryl
piperidin-4-yloxy compounds ofBJf6x@iula D cdfibe coupled in a reductive
amination step with a more elaborated aldehyde N according to scheme 6.
I spmecasesdthe-aunpline4-eateoxWiaacididotZ-xpethyl:, systokeryll

é%ﬂ%ﬂﬁ%@%ﬁ@&ﬁ ja%g%% ?fgﬂﬁ'ﬂms 9%&9%@&%9@& .

[4-(2-oxoethy clohexyl] -amide N is described on scheme starting
#BH’F‘EJHWB’IBHE#%QM% SEdE WAL Py BrGTaRatld 5@8%@&&96&@%@ or
orisschepyte B singrraneyhiickel cmpt0ptep dringtheldadhs-amino ethyl
ester chloride G as already also described on scheme 3. In this case
instead reacting G withrteftsbutyl dicarbofiate té{lfamme hydrochloride
can be reacted with i _ gride »breserite of a
base such as trieﬁyla | sueh'as dichloromethane to obtain
trans-{4- [(quinoline-4-,carbonyl)-amino{ - cyclohe@yl{ -acetic acid ethyl
ester. Hydrolysis of tH)e ester function 15 under acidic or basic conditions
such as lithium hydroxide in a solvent mixture such as THF:water gives
the corresponding carboxylic acid L. The preparation of acid derivatives in
order to make reductions is known in literature (e.g. T. Fukuyama et. al.,
shstrsks #dooralkrhontienals)suhsiieeh sy poAQIGHGE HEERSxylitlism ary!
with sopltwmﬁmmmlaﬂﬁimpﬂ@arprewously from ethanothiol and a base
such wtyllithi et xyethape yields

éﬁ( Vit g %g) P 4aBARER Sl exYEIhaRe

trans Ginoli ny -aminQ cy thloacetlc acid S-ethyl

ester M tﬁattedr% B hhstetbcispcpana x}rﬂrﬁw reeRT HRNdstRYRRARRTE R,
in WQ:2008/052809R CsRZ06T I0GIREF ndde R, solvent mixture like

acetog?/ glge{gyllfg?em%réggd(hé &&%?P&?Wo%?\g 1§El)s ufed by one 8r1 ore R

transquinoline-4-carboxylic acid 4 X0-et yl -cyclohexylLan de N tha
can berusesldn ad@dn@tw&awmt@nru&ﬁ&@z@@u@mgs @a@nﬁﬁt&&ﬂﬁmate in a

§9% 6@8&%‘?&% %0!051 RIMQ’@P)%M (j]? %%J%% metha ngrﬁgem ofa

eteroaryf o

al irectl trans umom 4car oxylc acCl
Sﬁﬁ%@)%‘?b%’ fRimng SrrdiseRyeRelrdiohi wrf-ﬂam.ﬁéw(m)a cergiaing RirPe éepmula

S¢heme 7
OO
/ o

A

2

R
wherein R' is -NR"R’, wherein R” is H or C¢-alkyl and wherein R® is ary} optionally
substituted by one or more RY%

and if desired,

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

The preparation of compounds of formula (1) of the present invention may be

carried out in sequential or convergent synthetic routes. Syntheses of the invention are
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Enrern 122 (1c) Acetic acid amide derivatives of structure (Ic) can be
conveniently prepared according to scheme 7 starting from compound G.
The reaction sequence involves in a first step the 10 treatment of

WeoHBIaHEG with AcC1 in presence of a base such as Et3NTR HEGRE 61253

such as CH2C12 to obtain a compound of formula 0. Reduction with a
reagent such as LiA1H4 in a solvent such as CH2C12 at 0 C provides a
cBApbiMdffbrinmsF oG seibsaroxitetion evndiiope Knotwacirthand

ltergtires the Bwermxdationfrs Manadse: f.(oye a&nﬁmmmrwme
6@ 852lof al oh | P ro Lde |r}t(ﬁrmedlaé Reac?oglj of aldeh
supstituents B_H 1C GSE H% 5 dLI'I C’S{,’h]é)tl()l’l € C('ZSS& ave t
an approprla e substituted piperidine in fesenceoraTe
agertsach %#Nééﬂ@éoﬁmqW%@@l@é@ﬁ%méﬁﬂcgﬂmworoethane
provides compounds of formula (Ic). The ability of the compounds to

bind tp,the, géf\u% cgﬂgom Jesepiors s determined a%f d iy ths methods

radlollgand |ng to clon receeftors sele tlvglrf/ expresse

SYSTESION dalId VRO SR aRSHSA TS FLth 5F 192 Oﬁaﬂﬁaﬁeoo%d
HWE@@HT@)MIW@K@Y!S feiEKe203 EBNAr calipwermptrandiently to a person

ma[!&ﬁ%tﬁ%%E%@#}ﬁ%%%r@iﬁ%%%ﬁ&%?%@%@ﬁ%md?t%aﬁlr@ repared
opamin or the serotonin receptor ctive e

P L o B R S e i
Eﬁé@f@f@%@@b@% BCUPIOB15 L ST GRT bm%wéﬂar@wm&@e? art.
C prior to use. The pellet was suspended in cold 50 mM Tris-HCI buffer
contalfithy {9 mNnE Birarpr T andese ssadogdnizes itk aaRe [irars as described
fsteemiadiea AG, Basel, Switzerland) for 20-30 sec at 12.000 rpm. After
centrifugation at 48.000 X g for 30 min at 4 C, the pellet was resuspended

in cold 10 mM Iris-FICI buffer 5 contgining.0.1 mM EDTA (pH 7.4),
homogenized, and centrifuged as above. This pellet was further

resq‘spended in a smaller volume of ice cold 10 ml}/ll HCI buffer

con 0.1 mM EDT &) (pEhi7.4) ogeni ze Wlt g Polygr
20-30isecat 12,0 e protein iontznt of this hgmogenate was
determiried With -k (Bradford) Protain y ( Biorad
LaboratoriesSGmbH, Munchen, Germany) ac€ording to 10 the instructions

of the manufacturer using gamma globulin as the standard. This

hramagenate war siorsd ati8RrGal 1@&%@9@%@%@%%&%@@&%@&9Echeme
ﬁ se. Rﬁgloha n blndlnqv {%%? uots embra

preparations were thawe Fégﬁ enH1e |n at’éfézef‘ 7 e?r(ﬁﬁ B@S & known

AN assdnHes afiz@%maﬂmcwm@w@qgnheﬁqm lﬁgm %affﬁvrlxg:quqhsmctmns
ik faMeGa(i2; Pbinifrdh &ty bRinvhisisrhi@ioh Mg 12y il Group

E d%atm;&s HAY mﬂmgmgpd\otmd%@mﬂ Wﬂ%%%%ﬁ?%%@#o@i@q é@ﬁ? The
an ? justed toafln ncentrati roximate ]poteln

L T S O R YR ooy
aff ﬁFt(} milmrf@i@@m%ﬁmg%a@aﬁmerrmh@a isdingradiotzerd 20irdingd
Medaiorneheere ighubated d atbtalveluiobofcdOhal withadiregdttions, John

W%@HQQ\%W@Q!{‘P(“Q@@? ﬁfjn%lﬁoé’%ﬁnf{%t}g %&R%%‘@&E‘?%Qe@&" couple the
rH1-spiperone for 1-Spiperone {or D3,and 1.1

fgﬁnlgéo YA (=54F?xf/§ rPdH(érh]dme i-carboxylic acid tert-butyl ester with aryl

or heteroaryl alcohols of formuia B (either commercially available or accessible by
methods described in references or by methods known in the art; as appropriate) under
conditions employing a phosphine like a trialkylphosphine such as tributylphosphine
{{(n-Bu)3,P) or a triarylphosphine such as triphenylphosphine (PhsP) and the like and a
diazo-compound like diethyl-azodicarboxylate (DEAD), diisopropyl-azodicarboxylate
(DIAD) (optionally polymer bound), tetramethyl azodicarboxamide and the likein a
solvent commonly used in such transformations like tetrahydrofurane {THF), toluene,

dichloromethane and the like. There is no particular restriction on the nature of the
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concentrations of test compound in ranging between 10 !AM -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

WBigWIEHEE Zurich, Switzerland; preincubated for | h in 0.1%PCT/EP2007/061253

polyethylenimine (PEI) in assay buffer) wigh.a Filtermate 196 harvester
(Packard BioScience) and washed 3 times with cold assay buffer. The
nelvspetifie bindlagedias dededhiined witmeqdatipcotitpose threaatiom or the
mixiusesiivdhe pragenseiofH b Halahelasespipanens tE@fiﬁ\éeékée%TplT@Lfe

w&!&é@@&; 8&5%% (5 ;0 S%hW s b%%? rSsV,VF%s%a”% 2dded
p [ates for seal GL nte min on a opcounil
w&%ﬁtées%mﬁ@ﬁ%lé%ﬁ%ﬂ@éﬁﬁeﬂéé ﬁé&@r&)@d Fpigpient to carry out the
Switzenandhwithtgempehingcdirectivn reyM@ed for the reaction may also vary widely,
2008/052899RGT/ERRAOHO61258 ¢ %cn%ﬁ@ﬁaé@g!ap%d thd hﬁQE’M the

e e R S R R
avétaged (1), then the %% specit Ing Was ca é’ufmteas ‘6?& WS ©
éaﬁm%w‘éay forigHlaped h%ﬂ{ﬂiﬁaPlﬁmﬁfﬂ@Pﬁ@ﬁ Eﬁé@iﬁé‘ﬁﬁm@})@f@ﬁs‘ﬁ@ﬂs known
Werth plotietledith thet &.gpecifimbinding asing$L i, @ ciftvetittiagc acid in a
RregrmdhaLitgratively plis ierdala using Layanhrig,Marquardt

algorithm. The single site competition analysis equation used wasy = A +
((B-A)/(1+((x/C)D))), where y is the % specific binding, A is the minimum vy,

B is the maximum y, C is the 1050, x is the logic of the concentration of

the competing compound and D is the slope of the curve (the Hill

Coefficient). From these curves the In 1050 (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 = (1050/1+( 1L1/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.

15The compounds of the present invention are selective dual modulators

of the serotonin 5-HT2a and dopamine D3 receptors as this is shown with

the activity table hereinafter which gives the Ki values in nM for the

serotonin 5-HT2a, dopamine D3 and dopamine D2 receptors for some
examples of the compounds of the present invention: Activity table

Example 3 11 18 51 Ki(nM) D3/5HT2A/D2 48/22/1474 17/2/321 5/2/604
29/36/638



Example 8 13 19 62 Ki(nM) D3/5HT2A/D2 50/3 U843 14/3/790 12/3/683
100/43/3323 Example 9 15 21 72 Ki(nM) D3/5HT2A/D2 14/13/574
17/2/556 3/2/697 5/9/319 WO 2008/052899PCT/EP2007/061253 - 25 -

WEXHPR{SRE 3P0 PCT/EP2007/061253
_17 -
Scheme 2
A
OH gH o7
On A7 P HO.,,
n A + ‘
HY N_ O N_ O
AL e b N
\n/ dioxane
E O G O P 0
l TFA
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o z
A/
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D

[

Aryl or heteroaryl piperidin-4-yloxy compounds with R* = OH can be prepared
according to scheme 2 with opening of rac-cis-7-oxa-3-aza-bicyclo[4.1.0Theptane-3-
carboxylic acid tert-butyl ester using the aryl or heteroaryl hydroxy derivative B in the
presence of sodium hydroxide heating in a solvent like dioxane. Removal of the

10 protecting group in conditions as the ones described on scheme 1 provides compounds of
formula D were R* = OH

Scheme 3

H
CI) TEA or HCL, CH,Cl,

O
mmnmm_
N N. 0O NH
A s A
0 c O D

Also aryl or heteroaryl piperidin-4-yloxy compounds of structure D containing an

15 electron withdrawing group such as nitrile in ortfio or para position can be prepared
according to scheme 3 by an nucleophilic arematic substitution of the corresponding
fluoroaryl compound with 4-hydroxy-piperidine-~1-carboxylic acid tert-butyl ester after

deprotonation with a base such as NaH in a polar solvent such as DMFE. Removal of the
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16 24 74 Ki(MVI) D3/51-1T2A/D2 16/22/592 11/5/553 8/3/453
208/60/3004 The compounds of formula | and pharmaceutically
acceptable salts thereof can be used as medicaments, e.g. in the form of
pharmaceutical preparations. The pharmbeeutical preparations can be
apiinistergchoraltyc@ditionthas b of tdbletihabatechbiabletsodidgeasnpounds of
hgyd andrsoft gelatine capsules, solutions, emulsions or suspensions.
However, the administration can also be effected rectally, e.g. in the form
of suppositories, or parenterally, e.g. in the form of injection solutions.

The compounds of formula [and pharmaceutically acceptable salts thereof
can be processed with pharmaceutically inert, inorganic or organic carriers
for the production of litpharmaceutical preparations. Lactose, corn starch
or derivatives thereof, talc, stearic acid or its salts and the like can be
used, for example, as such carriers for tablets, coated tablets, dragees
and hard gelatine capsules. Suitable carriers for soft gelatine capsules
are, for example, vegetable oils, waxé&shtats, 5emi-solid and liquid polyols
and the like; depending on the nature of the active substance no carriers
are, howeverausially required 15 jn ,jige case of soft gelatine cﬁpsules.

Suitablg carriersfenthe productiop of solutig#®and syrups are;

) DMAP, CH.Cl .
exa s waters gglyols, sucrose, invert sugar, gﬂﬂéose and the |Ii§.
Adju , such-as alcohols, polyals, glycerol, vegetahle oid he like,
can befused fit,ddtieous injection solutiongsfwater-soluble salts of -
co unds of formula I, Bufakga/rule are nﬁfﬁ%%cessaryﬁ ftable carrieré\/{\
for suppositoriescare, for example, natural or 20 hardened gils, waxes,”

P
fats, semi-liquid or liquid polyols &nd the like., In addition/th R
pharmaceuti§al preparations can contain preservatives, solubil zgjg:‘@ﬁ“' D
stabilizers; ing agents, emulsifiers, sweeteners, colorants, flavorants;e«
i

salts for va ig\tpe.,,o otic pressuteétBiifers, masking agents’or
antioxidants. They c@o contai-«tors{mmgther—therapeutigally valuable
substances? 25As mernition&tk:earlier, medicaments coftaiijing

compound Qf?f@ﬂ{gnéﬂgeh,or pharmaceutically acceptable sal fm
therapeuticéllgfi“nervexcipient are also an object of the present inventiqn,- .
as is a process:fot: th@ praduction of such medicaments which comprises

"~

bringing oné or more compounds of formula I or pharmaceutically 070

acceptable salts thereof and, if desired, one or more other therapeutically —I'
valuable” 08/052899PCT/EP2007/061253 - 26 -

L
NH
H
O/)\R;

(Heteroaryl or phenoxy-piperidin-1-y1) irans-ethyl-cyclohexyl-amides or
trans-1.4-cyclohexyl ethyl derivates of formula (I} can be prepared as depicted in scheme
4 starting from 4-nitro-phenylacetic acid that by hydrogenation using raney nickel as
catalyst. The hydrogenation with nickel leads preferentially to the desired frans-isomer
(according to - Wustrow et. al. J of Med. Chem., 1998, 41, 760-771). The ethyl ester can
be prepared according to methods known to those skilled in the art and described in the
mentioned literature (e.g by treatment with ethanol on the presence of an acid such as
HCI) and the desired pure diastereoisomer can be resolved from the cis/transmixture by
crystallization as the HCI salt. rrans-Amino ester chloride G is obtained. Reaction with

tert-butyl dicarbonate in the presence of a base like triethylamine and a catalyst like



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
WHRENF¢8se. In general, the effective dosage for oral or 5 parsRtapat/061253

administration is between 0.01-20 mg/kg{day, with a dosage of 0.1-10 mg/

kg/day being preferred for all of the indications described. The daily

dosege fonawaditimamdnddeinp weighitigatdkdahovondingly ied bgbiden H) in

Qu 2140 A RRIERY s e TRrablydietwesn 75 and; (0O Re FRYH TS ch can be

fo”%lvvl.rn@lolﬁamp !‘es 309 Brrlotyled gg %‘tfeurt %&I?(I;%%d%%g&lg\é nfc?eﬂy&e H with &Wi

xamp’]e I H N e-o-car oxylic a
t?é%?gtezi@i@ﬂml%&ﬁmar% ﬂﬂ@h&%\ﬁfﬁiﬁéﬁafrfqrwl&r%ﬁ&%roq%mvsfaaﬂmémlable
lntenmsdizdtebCritethdddHuiedphentxy) cpipbriding ddearzovilid acibis patent or

@rtnb&%&azﬁwﬁ Faie selution @;fnté.u@h@@a& 9&9@9@ DR 7,7 B BRI hel Qnd a

drofur 0 mL),. diethyla od|
shuronren (40 mL) el sedcatboniat AT Fmoval o
Srerhfsony %l%ﬁ%&ﬁﬂdﬁ@ﬁﬁﬁ&@@ﬁg%m ﬁrtaﬁ@mea@@qrﬁm@tésa
atiDaGleNeBeat4uaydroxypipetidicies(69 g2 mineynasadiatdissolvediate K

'&E%WM@ ?M%Qi{?%mo&%gﬁb%m%t%"ﬁzﬂ@fit%?[ﬁ%glﬁe R carboxylic acids

erature 20.averni ater wa ded and the solution was
R e AN R S HIeT O Ekn B Ao A TABISE B EreE by
Wt edadmety ivithigane? Erividsin ée@r’v@@dd\tzeth risgrésiane suffatepfittersdve
angenaperaietmbiociude pcieatwas pialitied by Hlash-alsamatagrapioy,

%cﬁ%@@%amm HS%Q%; gh%l %Q%t%\(’lfgrsg Il"&l) l%ggv%é éug tgg 9(,/833%{7113116& by

roduct as a white soli I\(I (rn ej"h nterme |a e
E’T}B B125 SABRNEEIGEFAON B A4 No'feﬁb?fér%ww%@ﬁ&
1bearbbsstid-dcyd) thrbbhl etermwetl dolvedin dichibrombthaied ”(‘BZ frﬁl_ir a
@mﬂanﬂ Woreacatic agidwasiaddachable (Bt ik Mﬁﬁmm@@&&@@m ofa base
R e B TS TRSTAMIE eI, MR B R PN W other
he mixture extracted 3 times with dichl orome
5?&?5\%6 BTSSP PR TICR DEsengerol athcaEetaté: tryamine or
sobremb was levaporeted doojielt E81dg{E8Gmnole.85%) of a white solid
that was used without purification on the next steps. MS (m/e): 196.3
(M+Fr 1.3trans-(4- 2- 4- 4-Fluoro- hengckeidinsl- -eth 1 acid tert-butyl

ester -c clohexvl -carbamic
R R?

a0 1. RMCON, Et,N, CH,CN ,-©
I~ :: N _n,
Re=H Q
NH, T4} -
O)\




5 Intermediate G trans-(4-Aio-cyclohexyl)-acetic acid ethyl ester Step
1. (4-Nitro-phenyl)-acetic acid (50 g, 276 mmol) was added to a stirred
solution of 22.08 g of 50% sodium hydroxide solution in 450 mL

Weciti#2a28 water. The clear yellow 10 solution was transferrBghiB2ee7/661253
high-pressure autoclave that it charged wigh 30 g (511 mmol) of water-wet
sponge nickel catalyst. The autoclave was sealed, flushed with nitrogen
and therpgressutizddrten sl diatavitie hiyadr§gan. aTdoerer:&a@‘tidnmﬁxmmas(when

%W@Q{?ijahﬁﬁéﬁdet&%%%@@tre‘fﬁ he A g’ﬁ@ﬁti{@ﬁlt pelavenascopled; para
\4}61 T%ega naq '}%.hea.r eda ugﬁi‘?’ }Tl!ettro y';/(%th 1611;1101 he{r O t eljfeg(]’m0| f t g bi
SpPONge nic c%taﬁ e Ll oc ave 15 Was WAtH 17 r"’(ffjieﬁ1 ¢

aﬁH?ﬁEhkﬁréé’sﬁFFiéH 1619 05 e Brer b SEllvaE Heate @t 130 (© ihile
sticrihg {aimaxindiisnpressuteiefildd) bakhwassabserved) sydsogenations) as
was sontinyedfgr 5days to 130 C. The autoclave was 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
74 g of crude material was obtained. The 20 intermediatedwas used
directly in the next step without purification. MS (m/e): 158.3 (M-H1H ).
step 2 A solution of trans-(4-amino-cyclohexyl)-acetic acid (74 g, 476
mmol) was adjusted to pH 5 with 25% HCI. The mixture was evaporated
to dryness and dried under vacuum 25 overnight. The residue was
suspended in 146 mL of a 6.5 N ethanolic HCI solution and 0.6 L of
ethanol was added to the mixture. After 4 h refluxing, the mixture was
cooled and filtered and the filtrate was concentrated to dryness under
vacuum. The residue was dissolved in ethanol, treated with ether and
cooled overnight in the refrigerator to give
traus-(4-amino-cyclohexyl)-acetic acid ethyl ester hydrochloride (19.7 g,
32% on the two 30 steps) as a white solid which was filtered and dried
under vacuum. MS (m/e): 186.1 (M-FH"). Intermediate H WO
20081(152899PCT/EP2007/061253 - 28 - trans-C
4-tert-Butoxycarbonvlamino-cyclohexyl)-acetic acid ethyl ester To a
solution of trans-(4-amino-cyclohexyl)-acetic acid ethyl ester (1.28 g, 7
mmol), in dichloromethane (15 mL), di-tert-butyl-dicarbonate (2,26 g, 10
mmol), triethylamine (0.699 mL, 7 mmol) and 4-dimethylaminopyridine
(0.042 mL, 0.35 mmol) were added. The mixture was stirred for 8 h until
TLC 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 purified by
flash-chromatography on silica gel with hexane:ethyl acetate (4:2 to 3:2)
to give 1.2 g (60%) of the product as a 10 white solid. MS (m/e): 284.4
(M-F1),
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Step 2 trans-14-(2-0xo-ethyl)-cyclohexyll-carbamic acid tert-butyl ester To
a solution of trans-(4-tert-butoxycarbonylamino-cyclohexyl)-acetic acid
ethyl ester (1.04 g, 4 mmol), in toluene (10 mL) at -78C a 1.2 M solution of
WO ZBRIEPPPS. 1mL, 6 15 mmol) in toluene was added. The mixXGREG2® /061253
stirred at -78 C until TLC after 0.5 h indicated completion of the reaction.
Water was added and the solution was extracted three times with
dichloromethane. The combined organigctayeeswere washed with water
and brine, dried over magnesium sulfate, filtered and evaporated. The
crude-produérwas-ised without pyrification on the next step MS (m/e):
242.3 +Fr) 20 Hitermediate @15 Ao Paline & curbonyl

hydrochlor de

-ethyl}swclehexyl) carb ic acid
ity estmmre of 4-( 1 nee
;485 mmol);-trans-1_442-0 Oxfhyl) cyclo EXY TI Zarbamic acid Yeribut \
(6.117 g, 0.48 mmol), in [,2 25 dlchloroefhane (3 mL) and meth&hol
(0.500 mL) wag%tirred for 4 h &t room temperature and sodium
triacetoxyborohydride (0.175 g, 0.829 mmol) was added ahdithesesuiting
solution was stirred for 12 hours until the TLC indicated camptaig 2T i “Q;i?"?’;;"ﬁ“f‘"
reaction. The Cmﬁe was filtrated and concentrated to dryness ang;

purified withrcolymrjchromatography on silica gel using CH2C12-CH2C12
/MeOH (1-9:1)F pfod tt 30 fraction cent
(0.45 jmmmot;-92:5% yi€fdhof ygllo olld,_MS_(m/e);%Qf At 1- 1+).
WO 20@81@52899PCDEP20 61 1297 Intermediate K

12| 4-@1-|9luoro -phenoxy )- plperldlﬁll yI -cvclohexylamine trlfluoroace te \._4
0.155 g (*9:368 mmol) of R’

trans- '(4‘{2‘[‘4‘4‘4—f‘|ﬁ’0r0 phenexy)-piperidin-1-ylrethyll -
cyclohexyl)-carbamic acid tert-butykester was solved in dichloromethane
(2 mL) and trifluoroacetic acidwas added g .230 mL, 3 mmol) and
the rnixturewas stirred at room"temperature-6vemnig aHCO3was
slowly added until pH 9 and the mixture extrag s with
dichloromethane and ethyl acetate. The solvent hs gvaporated to yield
0.160 g (0.368 mmol, 100%) of a white solid that was used without
purification on 10 the next steps. MS (m/e): 321.4 (M-flir ).
1.5111-1ndole-2-carboxylic acid

transJ@seraa sealmndbreii dhosy)-piwieers Kynipe sty it-giroto hexyiparmide
fihinhntiol2- 2:carbaxyie dnich (RO, DEfi63R, with a more elaborated aldehyde

RrGldsk aﬁgg%et&ﬁ%meﬂﬁyﬂf) éﬁ&%&%ﬁ@@ﬁﬁ%ﬂ&@”egmgﬁshr% 1UQrORORAIS  cthyl)-

?(\YC? %li Is mm

034 mmo

GBSy \gﬁs & TGS R BME frRe 5 Hcacibbn(2-oxo-
?@Fﬁbe@a‘ﬂﬂﬁéﬁﬁ)‘i&@Fﬁﬁ%‘—h‘lj@d[ﬂc(li)ﬂ@lQ@@T@m&y}ﬂmﬁmml4yl}1tatkgdhe}n}rlacet1c
@Mdl@hﬁxy[aH}IBﬂ:»ydﬂumaaﬁﬁﬂ&i@qgsm@&ﬂ&I%n@e@%ﬂm?gﬁe%’ﬁz%kel and

e cgg}centrated give 0.176 g

pded, The-mixture was. gﬂl;[%gtép aetaf da" %%gat% % g scheme 3.
ure ?/vas concentrated to dryness an e resi Je was take
Mﬂ%&ﬂﬂf%ﬂeﬁﬂ Afdnt b’ﬁ&p&ﬁf&k}&méﬂt@mﬁe fageraay ﬁﬁérgéhlmde can

efuting sdithiGcetonitiile/ivatdroTyie ldomibine dherpduot earftainisgs fractions
WerRyRMARQI ARG ANERT (RUUGRERISESHER 6 ViRl d Q00 9-60f & aff g e-4-

i 4%) m/e 1\ jAccording to
‘E%?e(?‘fé’%?s@.%m R A AR T drcion

WAl pedir yhisraadifians tHerashkenehydride in a SOIVCM mixture such as
@i[ﬁ%ﬂtﬁ‘t@vosph@mysppmhngl Wyﬂlmtkmﬂl tyclohexeplamine afekifhderivatives
ROSFESPRNGIAE: A6 FH8YiCRMRFSE EXAMAILY Lo/ Fukuyama et. al., Synthesis

2000, 8, 1121-1123). In this case reaction of the carboxylic acid with sodium ethylthiolate
prepared previously from ethanothiol and a base such as butyllithium in a solvent such as
dimethoxyethane yields trans-{4-{(quinoline-4-carbonyl)-aminol-cyclohexyl}-thioacetic

acid S-ethyl ester M that can be reduced with palladium on charcoal and triethylsilane in



Ex. No Systematic name MW Starting materials MW found (M+11)' 1H
-Ind& e-2-carboxylic acid trans-(4-12-[4-(4- fluoro-phenory)- piperidin-l-yld
-ethyl}- 463.5 trans-4-{2-[4-(4- Fluoro-phenoxy)- piperidin-I-y1 | -ethyl} -

WREA%9/9538P2 Ex. No Systematic name MW Starting materials RA/EBR{#E/ (61253
MH)} cyc ohel)-amide -22 -

a solvent mixture like acetone/methylenchloride (1:1) to obtain the desired trans-

quinoline-4-carboxylic acid [4-(2-oxo-ethyl)-cyclohexyl}-amide N that can be used ina
reductive amination using a reducing agent such as sodium triacetoxy borohydride in a
solvent such as dichloromethane to obtain directly trans-quinoline-4-carboxylic acid (4-

5 {2-[(heteroaryl or phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyi)-amide (Ib).

Scheme 7

L AcCy, BN LiAIEL,, THE

Om/ Q CIL,CL, LO °C HO.
T $!
NH,HC o Q
, NHAG

NHAC
G O P
) l Swern
R
O
A7 H
L Na{AcO),EH j( :
N 1,2-dichloroethane o
NHAc
NHAc¢
Q

{Ic}

Acetic acid amide derivatives of structure (Ic) can be conveniently prepared according to
scheme 7 starting from compound G. The reaction sequence involves in a first step the

10 treatment of compound G with AcCl in presence of a base such as Et;N in a solvent such
as CH,Cl, to obtain a compound of formula O. Reduction with a reagent such as LiAlH,
n a solvent such as CH,Cl; at 0 °C provides a compound of formula P, Among several
oxidation conditions known in the literature, the Swern oxidation{A. Mancuso, D. Swern,
Synthesis 1981, 165-185) of alcohol P provides intermediate Q. Reaction of aldehyde Q

i5  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

(Ic).

The ability of the compounds to bind to the 5-HT4, D5 and D, receptors was
determined using radioligand binding to cloned receptors selectively expressed in HEK-
20 293 EBNA cells,

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

HEK-293 EBNA cells were transiently transfected with expression plasmids
encoding for the human D, or D3 dopamine- or for the human 5-HT., serotonin

receptor, respectively. The cells were harvested 48 h post-transfection, washed three times
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30

cycloherytamine and 1H-Lndole-2-carboxylic acid Tetrahydro-pyran-4-
carboxylic acid (trans- 4-12-14-(4-fluoro- phenoxy)-piperidin-1-
)41-ethyll-cyclohexyl)- amide 432.6 trans-4-12- }4-(4- Fluoro-phenoxy)-

W PEPRIAZEIAI -eth)41- cyclohexylamine and tetrahydro-pyran-BC EaIORYHc1253

acid 433.4 3 N-(trans-4-12-14-(4- Fluoro-phenoxy)-piperidin- 1-yl rethyll-
cyclohexyl)-3-meth wrypropionamide 406.53 trans-4-(2-[4-(4-
FHiidreophBhosyt ipedidindl-jempdthyl veyclbhexilaminsapdnded in cold 50 mM
%ﬁ??@@WﬂW&w&mﬂ&ﬁﬁw I@Q%ié[ ﬂﬁ‘ﬁmﬂmw@ﬂ?h%n&é%}zgé {MRropa lytron
ienoxy)-p qg eth Iohexyl - benzamide ) f
anréel 2& f4%%4t k%e &)%ﬂﬁﬁ?fia} A% %QH}??}H After centrifugation at
c%ﬂﬁ@é&gl&m ﬁe@mm Uhldne béhzwasaesds%ﬁdédnmtdrams A ZAABAE] buifer

FlorerRenoxyk pipeTidiprry1d, 'E%IB%L LYRAhexy Qeﬁtgzﬁw@iew%ove This pellet
11,2 41 xadiazol- 3 benz m| e 506, 6 trans-4-12-

#TG%FB" héﬁ%ye Wd}r?ffl EéWﬂ%@?féC& cold 10 m! 'lérns HCI 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
(Bradford) Protein Assay {Biorad Laboratories GmbH, Miinchen, Germany) according o
the instructions of the manufacturer using gamma globulin as the standard. This

homogenate was stored at -80 °C in aliquots and thawed immediately prior to use.

Radiclieand binding assay conditions

Aliquots of membrane preparations were thawed at RT, resupended in assay buffer
(D32, Ds: 50 mM Tris-HCI, 120 mM NaCl, 5 mM MgCl, 1 mM EDTA, 5 mM KCl, 1.5
mM CaCl,, pH=7.4; 5-HT,a: 50 mM Tris-HCL 10 mM MgCl, 1 mM EGTA, pH=7.4),
homogenized with a Polytron for 20-30 sec at 12.000 rpm and adjusted to a final
concentration of approximately 7.5 ug protein / well (D5, D3} and 15 ug protein / well (5-

HT24), respectively.

The binding affinity (Ki) of the compounds 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 D;, 0.5 nM {BH}»spiperone for Dy, and 1.1 nM [3H}—ketanserin for 5-FT»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 uM unlabelled spiperone. Per well 45 il 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, Ziirich,

Switzerland} with quenching correction.



cycloherytamine and 3-(5-methy1-1,2,4- oxadiazol-3-yl)- benzoic acid 6

Cyclopropanecarboxyl c acid ( trans-4-{ 2444 4- fluoro-phenoxy)- 388.5

trans 4-12-1444- Fluoro-phenoxy)- piperidin-I-y1.1-ethyll- WO
WIFHSII52E9P CT/EP2007/061253 31 - Ex. No Systematic n&RE RN 7/061253

Starting materials MW found (MH) * pipesdin-I-yll-ethyll-

cyclohexyl)-amide L cycloherylamine and389.3 Cyclopropanecarboxy ¢

adagrzalpyetion 1-4-(4-Fluorophenoxy)-piperidin-1- yl) -ethyl 1 -cyclohexyl)-
4-methanesulfonyl- benzamide 502.6

The CPM value for each duplicate of a concentration of competing compound was
averaged (y1), then the % specific binding was calculated according to the equation {({v1
- non-specific)/(total binding-non-specific))x100). Graphs were plotted with the %
specific binding using XLfit, a curve fitting program that iteratively plots the data using
Levenburg Marquardt algorithm. The single site competition analysis equation used wasy
= A + {(B-AY(1+{(x/C)"})), where y is the % specific binding, A is the minimum v, B is
the maximum y, C is the ICso, x is the logy, of the concentration of the competing
compound and D is the slope of the curve (the Hill Coefficient). From these curves the
ICs0 (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 = (ICso/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-H T3, and dopamine Ds receptors as this is shown with the activity table
hereinafter which gives the Ki values in nM for the serotonin 5-HT;,, dopamine Ds and

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

Activity table

Example 3 11 18 51
Ki(nM)
48/22/1474 17/2/321 5/2/604 29/36/638

Ds/5HT24/D,

Example 8 13 19 62

Ki(nM)

50/31/843 14/3/790 12/3/683 100/43/3323

Ds/5HT24/D;

Example 4 15 21 72

Ki{nM) :

14/13/574 17/2/556 3/2/697 5/9/319

Ds/5HT24/D,
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A

Trans 4-1244-(4- Fluoro-phenoxy)- piperidi n -1-y11-ethyl) -
cyclohexylamine and 4-methanesulfonyl-benzoic acid 503.1 Example 8

Trans

WR AN ERII4-Fluoro-phenoxy)-piperidin-I-yll-ethyll-cyclohexyiy-&d@Ratiiget 253
Trans-4-12- [4-(4-Fluoro-phenoxy)-piperigin-I-yl]-ethyl)-cyclohexylamine 5
(intermediate K, example 1.4) (0.120 g, 0.276 mmol) was suspended in

mmol) followed

dichloronpéthane (2.4mL§ and tri

by acetylchloride

ethylaniiiewas a
(0.021 mL, 0.3¢

dded (24964 mL,

3 mmol) and the

0.69074
) mixture

was glimeg for
the reaction. The

the Solfionyas

Iutlng with atef

hours at room T
° SOfYPRL/¥eAS re
purified with pre
onitrile/water (0.

fractions were_e

vaporated under

smperature untit

rparative HPLC ¢

05% Et3N). The

TUC indicated t

combined produ

reduced pressure to yield 0.016

¢ endof

moved,and DMF (0.84pl) ywas add%@f@&’moq

n reversed phase

D
cted
gofa

off-white solid (0.045 mmol, 16.3%). MS (m/e): 363.3 (m-FEr) Example 9
Trans1-(4-Chloro-phenyl)-3 (4 {2 14 (4 _
fluoroPeitoxyypigentinrhyietiapl-rhs eyatohesaly-erem tabignsHg L2erpa  (an be

ArsEduanoRihenanyls-RIpaHdin foyil-sthlhreuelonexy

%d salt (inte m
alima 6 1ca
us en

edlate K, exa

3hitE (78 m‘?}}‘

ce oni

Ie14

inaiflurgaceuc
R bt et Whlgss coted

éddé@a (dme«i@ @aﬂbmdrﬁwﬁol)ﬁahdeth@mi%umlwstmmdst‘gnQdmuspeamlons.
rﬂgaﬂe%mﬂﬁra&mgﬁ%zla%amglg@tee%ﬂ%@f&pdeagz9f Ehbe reactignmihe

solvent was removed a

was p
SHRRTS Wi o hﬁ’%FS‘Fﬁ‘E éfn%ﬁm’é%l‘m ‘°n f{i/g

the cru

rified

with

2008/052899PCT/EP2007/061253 - 32 - product fractions were
evaporAfe imasnte gl Eeinyiad b rbryiatd v b2dy sanihiesabigheocofigan be

s s60%o)h MR tmieudildld iMEH) Agsording iethecrrasaddiehe production of

g%%%&%&

ynt esize

opifsesidincad tr i behedyl

fe
bR

le 9 further

BES SEeb

an

eriva

erlv%mve hav
1ves reol,

mino- cyc

exyl

kil el RE fh@@’éﬁrf@é@é’hﬁﬁngﬁlﬂed

hromatography

B R E8Rbined WO

§) ?% ﬁgfric acid

isOtyanBtecdned canapisaiexanmples Siadble Ex-Ne Bysigmaliaina®gsules are,

%Wexample, vegetable oils, waxes, fats, semi-solid and liquid polyols and the like;

depending on the nature of the active substance no carriers are, however, usually required

in the case of soft gelatine capsules. Suitable carriers for the production of solutions and

syrups are, for example, water, polyols, sucrose, invert sugar, glucose and the like.

Adjuvants, such as alcohals, polyols, glycerol, vegetable oils and the like, can be used for

aqueous injection solutions of water-solubie salts of compounds of formula I, but asa

rule are not necessary. Suitable carriers for suppositories are, for example, natural or

hardened oils, waxes, fats, semi-liquid or liquid polvels and the like.

In addition, the pharmaceutical preparations can contain preservatives, solubilizers,

stabilizers, wetting agents, emulsifiers, sweeteners, 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 formula I or pharmaceutically

acceptable salts thereof and, if desired, one or more other therapeutically valuable
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Starting materials MW found (M+H)1 1-(4-Chloro-phenyl)-3- rails (4-12-
14-(4- fluoro-phenoxy)- piperidin-1-yll-ethyllcyclohexyp-urea 474.02
Trans-4- (2-[4-(4- Fluoro-phenoxy)- piperidin- 1 -yll -ethyl} -

WERIBHESEH ¥ mine and 4-chlorophenyl isocyanate 474.1 10 1-F@REP2007/061253

(4-(244-(4- Fluo in- p hen o xy)- piperidinz3-y1J-ethyl cyclohexyl)-3-p-tolyt-
urea 453.6 Trans-4-32- [4-(4- Ftuoro-phenoxy)- piperidin-l-yll-ethyl}-
cytishesshartirezalndipstdiydaisobyanatecdBs Gitk xamplenbte therapeutically inert
Quingline-4-carboxylic acid trans (4-12b4-(2-chloro-4-fluoro-pheno
)-piperidin-l-y11- 10 ethyll- cyclohexyl) amide Intermediate J 11.3 Trans4-

h ro-4-fluoro-(I I cc |c acid tert-butyl ester
AccorRa L o B Jni S S e R B e

dopidun Wq@q@ﬁé@ﬁédﬂ@mﬁw@“ Sagidﬁﬁéﬁé%ﬁeﬁmyﬁf@p@f@ﬁ@e for oral or

(yatermeﬂlaaeﬁmﬁﬁamﬁlg ﬂeaf)ft(é}im g&d-mz/mmgl@ﬁ,w:th a dosaﬂ"e ofO 1- 10 mU/

r 2-0x0:zet 0 arbamic.aci t

R B B A S b o gt vt
W@ﬂze@@mgzeg@meﬂtmgwéegwes eewe(@n @6%@4@?1mmb)frrﬁa% preferably
Lawliehlpiertane (& px)dkhe mixture was filtrated and concentrated to
dryness and purified with column chromatography on silica gel using

CH2CHiz: Gliigtile MGOHLA Lo B@d%%'%ﬁleﬁf %ﬂk?@ié’%ﬁéﬁa%ﬂ?%?“ated

to give 0.696 g (1.53 mmol, 87.5% yield) of a light yellow soli rn/e):
467.3 (M+Fr 5 Intermediate K

Exampile 1

1H-Indole-2-carboxviic acid frans-(4-{2-[4-(4-fluoro-phenoxy)-piperidin-1-vii-ethvl}-

cvclohexvD)-amide

Intermediate C

1.1 4-(4-Fluoro-phenoxy)-piperidine 1-carboxvlic acid tert-butvl ester

To a solution of triphenyl phosphine (7.7 g, 29 mmol), in tetrahydrofuran (40 mL),
diethylazodicarboxylate (5.12 g, 29 mmol) was added and the solution was stirred for 20
minutes. 4-Fluorophenole (3 g, 27 mmol) was added and the mixture was stirred for
another 20 minutes at 0 °C. N-Boc-4-hydroxypiperidine (5.9 g, 29 mmol) was added
dissolved in tetrahydrofuran (20 mL) and the mixture was stirred at room temperature
overnight. 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 purified by
flash-chromatography on silica gel with hexane:ethyl acetate (1:0to 1:1) to give 4.8 g
(60%) of the product as a white solid. MS {m/e): 296.3 (M-H").

[ntermediate D

1.2 4-(4-Fluoro-phenoxy)-piperidine

2 g (7 mmol) of 4-(4-fluoro-phenoxy)-piperidine 1-carboxylic acid tert-butyl ester was
solved in dichloromethane (12 mL) and trifluoroacetic acidwas added at 0 °C (6.17 mL,
54 mmol) and the mixturewas stirred at room temperature overnight. NaHCOs; was

slowly added until pH 9 and the mixture extracted 3 times with dichloromethane and
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11,TrasAzgc_4L(2.-Chloro-4-fluoroidin-1-14 -ethyl - cyclohexylamine;
trifluoro-acetic acid salt According to the synthesis of intermediate K,
example 1,4, the title compound was prepared from 0.695g (1.48 mmol) of

WOrHRS(UEPA 4-(2-Chloro-4-fluoro-phenoxy)- | 0 piperidin- 1 -yHCEERAPO7/061253

-cyclohexyl)-carbamic acid tert-butyl estey in dichloromethane (8 mL) and
trifluoroacetic acid (1.05 mL, 14 mmol) to yield 0.603g (1.3 mmol, 84.1%)
cthhibatitie compochd Esaswhitesokd thatevas disebaithoutop Aification wite
thainext siepssMS/(ée) RRF S M Bl tnd L EQuinelines 4ncasboxylic aeidy ),
trans(4-{ 2 [4-(2-chloro-4-fluoro-phenoxv)- 15 piperidin-I-yll-ethyl]

e eVl amideQURING GG A U040 G bR IO bamic
1H-ber ztrazol 1-y1)-1,1,3,3- tetramethyl uronium tetrafluoroborate
SR} ﬂ 8186 1ol) and (0.05 mL, 0.318 mmol) of
N-ethyldi |sopropylam|ne were stirred in 0.5 mL of DMF for 0.5 h at room
ind Trans 4-12-14- (4 Fluoro phenoxy) piperidin-1-yll -ethyl) -

L AT e L 2ttt t room temperature The
mixture was concentrated to dryness and the residue was taken up on
imethhnol and purified with preparative HPLC on reversed phase eluting

with acetonitrile/water. The combined producted fractions were
édaporateticunesaeducet! piessutentmyied0.05% ¢ ofaaifedbili SoHf 22.08 ¢

©:164, @H&%ﬂ%%%%)sd‘rfh%&m{ﬁh%%Q@dé\ibﬂ“&%iem&ﬁd G Q AN ellow

procedure descri ed or the theS|s of exa 1.5 further derivative

0 UOoNn was tra erre ressur t :l:rat 1t c arged with 30 ¢ (511
have been Sy n eS|ze rom es ec‘flvg gf

Wgﬁgﬁofzsrgw;r(m W@gﬂﬂpﬁj@}@%ﬁ@ﬁoyypwtodave was sealed, flushed with
piperidinahd/thethylegyelohiexylamine viil othxaeatiTiacid salirmmaktne: was stirred
agtr%%eeeotmz@@@ th@hcsmrt%eeéqﬂad@é)&%\%?m% eXtddnd charged

ystematic nameg MW tartng material M foun

(
Ao LR R BARE B i fata- 2 A ARSIOE . The atodve
mﬁe@%mmn@%mmn@%mmﬁmmé Elpand the vesselwas heated

12054 h2niid4arahlar @114}:lefo@@h@@@fé’)}@lﬁﬁmﬂﬂéﬁasy@bdewed) Hydrogenation
Gvelohsxylaming @Hgvgtﬂl@%mé 4’1%95998&]1'\9@%92{9 Redé cooled, vented and flushed
with nitrogen and the contents are removed and filtered through filter aid to remove
catalyst. After removal of the solvent 74 g of crude material was obtained. The
intermediatedwas used directly in the next step without purification. MS (m/e): 158.3
(M+H").

step 2

A solution of trans-(4-amino-cyclohexyl)-acetic acid (74 g, 476 mmol} was adjusted to
pH 5 with 25% HCL. The mixture was evaporated to dryness and dried under vacuum
overnight. The residue was suspended in 146 mL of a 6.5 N ethanolic HCI solution and
0.6 L of ethanol was added to the mixture. After 4 h refluxing, the mixture was cooled and
filtered and the filtrate was concentrated to dryness under vacuum. The residue was
dissolved in ethanol, treated with ether and cooled overnight in the refrigerator to give
trans-{4-amino-cyclohexyl)-acetic acid ethyl ester hydrochloride {19.7 g, 32% on the two
steps) as a white solid which was filtered and dried under vacuum. MS (m/e): 186.1
(M+H™).

Intermediate H

Step 1
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N-trans(4-12-14-(2- Chloro-4-fluoro- phenoxy)-piperidin-L-
yll-ethyll-cyclohexyl)- 4-methanesulfonyl-benzamide 537-09 Trans
4-12-1442- Chloro-4-fluorophenoxy)-piperidin-I- yll-ethyl)-538.2

weyenapiexfzimine and 4- methanesulfonyl-benzoic acid 13 N- Brangp2067/061253

(4-12-14-(2- Chloro-4-fluoro- phenory)-pipgridin-1- y11-ethyl}-cyclohexyl)-
3-methoxypropionamide 440.9 Trans 4-{2-[4-(2-

Ghiord 4+Hindbephenabyapipetidinedd oflekvethyi#4Li0 eysiohexylamine
and 3- Methoxy-propionic acid 14 4-Chloro-N-trans (4- 12-14-(2-chLoro-4-

fm@eos@hanﬁmmmemHﬂnhyuc%rmﬂe;ﬂ@ya@@mwa -hepzamide 493.4%nmol), in

T -4-flugrophenor

J@%%ex‘]f%m.ﬁ% T RO e %elnafﬁl}%% S
)égé?a‘i‘i%}w 41%% @%H}BP@MI‘%‘%K@ B%?eﬁ%xy)émem)wmdded

ﬂh@mm%@m@dl&@T&bhﬁﬂd)@béplpémdmélyaxﬂnﬁmydh é6h.Oreadfon. 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 purified by flash-chromatography
on silica gel with hexaneethyl acetate (4:2 to 3:2) to give 1.2 g (60%) of the product as a
white solid. MS (m/e): 284.4 (M-H").

Siep 2

trans-[4-{2-Oxo-cthyl)-cvclohexvl] -carbamic 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 mL) at -78 °C a 1.2 M solution of DIBAL-H (5.1mL, 6
mmol) in toluene was added. The mixture was stirred at -78 °C until TLC after 0.5 h
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 |

trans-(4-{2-[4-{4-Fluoro-phenoxy}-piperidin-1-vl] -ethvll-cvclohexyl)-carbamic acid
tert-butyl ester

A mixture of 4-(4-fluorophenoxy) piperidine (0.150 g, 0.485 mmol), trans-{4-(2-oxo-
ethyl)-cyclohexyl}-carbamic acid tert-butyl ester (0.117 g, 0.48 mmol), in 1, 2
dichloroethane (3 mL) and methanol (0.500 mL) was stirred for 4 h at room temperature
and sodium triacetoxyborohydride (0.175 g, 0.829 mmol) was added and the resulting
solution was stirred for 12 hours until the TLC indicated completion of the reaction. The
mixture was filtrated and concentrated to dryness and purified with column
chromatography on silica gel using CH,Cl, -CH,Cl, /MeOH (1-9:1). The product
fractions were concentrated to give 0.176 g (0.45 mmol, 92.5% yield) of a light yellow
solid. MS (m/e): 393.4 (M+H™).



Ex. No Systematic name MW Starting materials MW found (M-t- H)4
piperidin- 1-yl J -ethyl 1- cyclohexyl)-amide cycloheicylarnine and
Tetrahydro-pyran-4- carboxylic acid 16 N-truns (4-12-1442-
WERSRGH oro- phenoxy)-piperidin-1- yll -ethyl} -cyclohocyl)PCT/EP2667/061253
345-methyl-[1,2,4]oxadiazol-3-yb-benzamde 541.06 Trans 4-12-1442-
Chloro-4-fluorophenoxy)-piperidin-1- yli-ethyll- cycloheicylamine and
dnErmedingk M, 2, 4}oxadiazol-3-y1.)- benzoic acid 541.1 17
Cyclopropanecarboxylic acid trans (4-12-14-(2-
chlorosA:Huarophenoxfipipeliditody ) ydib-ettil i1-gVclohgkyl) ciahuigg 422
Trans A:12:34s(2- Chloro-4-fluorophenoxy)-piperidin-1- yl | -ethyl}-
cyclohexylamine and Cyclopropanecarboxylic acidr 423.3 18 N- trans
+12- - 4 - naxy)-piperidin-1- vl | -ethyl _
E(@/%%o%gé 65{)‘?%%%%{%%%% ]_(g.r?T%g]%Ht%m—ph@oy?d—pip ld}nwhyi]Aethyl}m
ﬂfé@{kf?@ééﬁ%?&éﬁlﬁfl%ﬁo BRERERY dietitinclied 1y digypromethane (2 mL) and

trifluoroacetic acidwas added at 0 °C (0.230 mL, 3 mmol) and the mixturewas stirred at

i

room temperature overnight. NaHCOswas slowly added until pH 9 and the mixture

extracted 3 times with dichloromethane and ethy] acetate. The solvent was evaporated to

yieid 0.160 g (0.368 mmol, 100%) of a white solid that was used without purification on
10 the next steps. MS (m/e): 321.4 (M+H").

1.5 1H-Indole-2-carboxviic acid trans-(4-{2-14-(4-fluore-phenoxv)-piveridin-1-vi]-

ethyil-cvelohexvl)-amide

1H-Indole-2-carboxylic acid (0.006 g, 0. 037 mmol), 2-(1H-benzotriazol-1-y1)-1,1,3,3-
tetramethy} uronium tetraflucroborate (0.011 g, 0.034 mmol) and (0.02 mL, 0.102

13 mmol) of N-ethyldiisopropylamine were stirred in 0.5 mL of DMF for 0.5 h at room
temperature and trans-4-{2-[4-(4-fluoro-phenoxy)-piperidin-1-yl}-ethyl}-
cyclohexylamine trifluoro-acetic acid salt (0.015 g, 0.034 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

20 reversed phase eluting with acetonitrile/water. The combined product containing
fractions were evaporated under reduced pressure to yield 0.009 g of a off-white solid
{0.019 mumol, 52.4%). MS (m/e): 464.2 (M+H").

According to the procedure described for the synthesis of example 1 further derivatives
have been synthesized from the respective trans-4-{2-[4-(4-fluoro-phenoxy)-piperidin-1-
yli-ethyl}-cyclohexylamine and the corresponding acid. They comprise examples 1 to 7.

[Re]
(¥

Ex. Systematic name MW Starting materials MW
No found
{M-+H)"
1H-indole-2-carboxvlic trans-4-{2-[4-(4-
1 1 acid frans-(4-{2-[4-(4- | 4635 Fluoro-phenoxy)-
fluoro-phenoxy)- o 4542
| piperidin-1-vl]-ethyl)- piperidin-1-yl-ethyl}-




cyclohexylamine and propionic acid 411.0 Example 19 N-trans
(4-12-14-(2-Chloro-4-fluoro-phenoxy)-piperidin-1-0-ethyll-cyclohexyl)-
acetamide 5 According to the synthesis of N-Trans
WA A2EA2 Fluoro-phenox-y)-piperidin-1-yllethyll-cyclohexy|Ratatess
(example 8), the title compound was preggred from Trans
4-12-i4-(.2-Chloro-4-fluoro-phenoxy)-piperidin-lI-y11-ethyll-cyclohexytamin

e and acetylchloride MS (m/e): 397.0 (M-EF14). WO
7608/052886BETIERPE07/06 1353 - I DgAMBIAB0 Trang M-
121941 (2-Chtoro-4 uoro-phenoxy)-piperidin-1-yll-et411-cyclohesyls-(4-
chloro-phenyl)-urea According to the synthesis of Trans | (M+H)*
-(4-Chloro-phenyl)-3-(4-12- 4-(4-f|u0ro phenoxy) 5-eth yl
-cyclohexydlsHeea (exaawple 9) the title nd was prepared from
Trans 1-(4-12-14-(2-Chloro-4-fluoro-p enoxy Sﬁ}g]r?dfln 1-yl -ethyl I -
cyclohexylamine and 4-chI0'opheny a@m—;\t E 41 )::508.3 (Mt H").
According to the procedure descrlbe é)sy taé R example 20
further derivatives have been synthesﬂi@d from the respective
Frans-1-(4-(2-[4-(2-Chloro-4--10-flugro-phenox-y)- nlp@ﬂdMyLLeLhyl |
-cyc ‘)L%amlne and ghe Cq rrespondﬁn@w%@dﬂa{t& They comprise
exam f8 PTE No Systemati¢giname, VW, atarting materials 1 MW
g .
foundsz DPxHiaASIA B -2 Ehigto 4 fluo 80 o%‘ ﬁ iperidipL Y
-ehyl}-@ytotefiylra-(4-chipro-phenyl)- trea 4-12- [442}
Chlorphérfivrprephendiy)-piperidin- CYC lohexylamine and
vl]-ethyl]-cyclohexyl)- tetrahydro-pyran-4-
amide carboxylic acid
trans-4-{2-{4-(4-
N-(trans-4-{2-[4-(4- Fluoro-phenoxy)-
Fluoro-phenoxy)- | piperidin-1-yl]-ethyl}- | 1974
3| piperidin-1-yl]-cthyl}- | 406.53 cyclohexylamine and
cyclohexyl)-3-methoxy- o
) ) 3-methoxy-propionic
propionamide .
acid
4-Chloro-N-trans (4- frans-4-{2-[4-(4-
{2-[4-(4-flucro- 459.0 F’_—"OTO“Phe”OXY}‘ 4504
4 | phenoxy)-piperidin-1- piperidin-1-yli-ethyl}- 9.
yl}-ethyl}-cyclohexyl)- cyclohexylamine and 4-
benzamide chloro benzoic acid
trans-4-{2-14-{4-
N-trams (4-{2-[4-(4-
Fluoro-phenoxy)-
Fluoro-phenoxy)- o 507.2
piperidin-1-yl]-ethyl}- | 506.6 | piperidin-1-yl]-ethyl}-
5 | cyclohexyl)-3-(5- cyclohexylamine and
methyl- 3-{5-methyl-1,2,4-
{1,2,4]oxadiazol-3-yl}- oxadiazol-3-yl)-
benzamide benzoic acid
Cyclopropanecarboxylic trans 4-{2-[4-(4-
6 | acid (trams-4-{2-[4-(4- 388.5 Fluoro-phenoxy)-
fluoro-phenoxy)- piperidin-1-yl]-ethyl}-



16

15

yll-ethyl}- cyclohexylamine and 4-chlorophenyl isocyanate 508.3 21 1-
trans (442-[4-(2- Chloro-4-Piuorophenoxy)-piperidinl_
yll-ethylf-cyclohexyl)- 3-p-tolyhurea 488.05 Trans-4-{2-

W28Mi8#82phenoxy)- Piperidin-l-yll-ethylicyclohexylamine ak§T/EP2007/661253

p-tolyl-isocyanate 488.2 Example 22 . sEetrahydro-pyran-4-carboxylic
acid trans (4- 12-14-(2,4-difluoro-phenoxv)-piperidin-1- 15

%thyl) clphexyll-amide Intermediate | WO
8/052886PEHTEPB007/061253 -| SHisg Befrans MW
912-[4-(2,4-Difluoro-phenaoxy)-niperidin-1-y11-ethyll-cycloheksyil -
carbamic acid tert-butyl ester According to the synthesis of | (pi+31)*
Trans-(4-1214-(4-Fluoro-phenoxy)-piperidin-1-yll-ethylicyclohexyl)-carbam

ic acidiest-putyl sten(ntermediate J ot 3@;@ 2, h3).the dide 5 gggnfomd

was prepared from;.4-Difluoro-phgnox erldlne and.
Trans-{4-(2-Oxoethyl)-cycloheicyll- carﬁﬁ Brﬁgﬁi’féﬁf ‘ester with
sodium triacetoxyborohydride in 1,2:digkloroetane. MS (m/e :439.4 (M+H

)Intermediate K . .22 4 Trans
4-12-14-(2,4-Difluoro-phenoxy)-piperigipz-vil —gat[gy{]q cyclohexylam in
compduridiith-trfiigrscacetic acid Ageg % hg synthesis of Trans
4-12-th€(149®ﬁﬂgm@iplh7eﬁloxy)-piperldln Ly 1gthy gychyl'g icylamine
red g 4-144 -

to

Y

(exanilethyd)- ﬂyeimna@rﬁq}mpoana@vcléj”e
(2,44 DifHeronpRensny)-piperidin-l-yll; ecﬂ‘ﬁ}ﬂ W‘Sﬂ“é‘?(‘f/li”& rbamic acid
tert- L)Hgyllzg%r and tritluoroacetic ac dl‘lﬂﬁﬁl%ﬁ%) famd-3 (M+F1'). 15\22.5
Tetr hydro pyran-4-carboxyllic acid tragez¢de{@id-(2,4-difluoro-phenoxy)-

plperldln [-yIT-ethyi}-cyciohexyl)-arnide According 1o the synthesis of
1H-Indole-2-carboxylic acid
trans (4- (2 [4-(4- fluorophenoxy) piperidin-1-yl]-ethyll-cyclohexyl)-amide

Tetra dro pyran -4- carboyllc ald using

3 ’Hﬁ%é% z%frﬁéf&]l‘if?/ﬂ‘i“f@éﬁéﬁ&ﬁﬁétﬁﬂlb SR teteantdrensrate

aimdeNethiddiiSoprapylarite ihl DME 0. Therresijueanas pekérnl up dinhloromethane

methanalaneg aﬁwﬁﬁthsp{ma@\%mhce eogeveiedRbrse &lwueﬁﬂchlonde
t[)]z Lor(’ﬂltjrgglwate1 M fl t451 3. (SI¥I+LCJI,JGQ) é Accordln to the

O Tk e R an g S AR ST SR Sy agroture

H&@é%h‘l%%%@fﬂr@ﬁﬁﬂﬁéﬁ?éé‘ﬁ@c%é ‘F’rlﬁﬁ%f was removed and DMF (0.8 mL)

Madzddecﬂzmémhfmmphﬁmxyp)upmahmmﬂaeimdlH?ﬁl@b@xyﬂmmﬁd@

@@tfh%r @%PQM%QQ@@@WWEH?@.W@Jﬁ@iggdtﬁrgéucted fractions were

evaporated under reduced pressure to vield 0.016 g of a off-white solid (0.045 mmol,
16.3%). MS (m/e): 363.3 (M+H")

Example 9

Transl-(4-Chloro-phenvyl)-3-(4-12-[4-{4-fluoro-phenoxv)-piperidin-1-yl]-ethyl}-
cyciohexvl)-urea

Trans-4-{2-[4-(4-Fluoro-phenoxy)-piperidin-1-y1]-ethyl}-cyclohexylamine, trifluroacetic
acid salt (intermediate K, example 1.4 ) (0.030g, 0.07 mmol} was suspended in
acetonitrile (0.600mL) and 4-chlorophenyl isocyanate was added { 0.012 g, 0077 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



10

i5

WO 2008/052899PCT/EP2007/061253 - 38 - Ex. No Systematic name
MW Starting a materials materials found (M+H)f 22 Tetrahydro-pyran-4-
carboxylic acid trans (4- 12-14- (2,4-difluorophenoxy)-piperidin-1- yl]

WRHIHEV%ohexyl) - amide 450.5 Trans (4-12-[4-(2,4- DifluofS-prienesips1253

piperidin-l-y1]-ethyll- cyclohexylamine; trifluoroacetic acid salt and
Tetrahydro-pyran4-carboxylic acid 451.3 23 Quinoline-6-carboxylic acid
trapdu@faptima M are difiporgahentsxypdpiperidinskyd jeethaydl-0.020g of a white solid
Gyalabexylpannide 498.6xFeansy{4r 1R¢44(2,4- Difluoro-phenoxy)-
piperidin-l-y1]-ethyllcyclohexylamine; trifluoroacetic acid salt and
QUlnOJsIJE!E'oﬁi;f@&@%%ﬁb@&%t%ﬂ@é&%@é@oﬁmes{ @%&%%%EI&%%Q YaSher
46%3&%\41’1;18 Rve Bee S}%Q 2 ;eg frorg %nrels%ec Ve ’f'\atm s-{ C¥% ?4 %3%%3 T}Ifc %hexy})
ethyl]-piperidin-4-yl}-(4-fluoro-phenyl)-methanone and the corresponding isocyanate,
They comprise examples 9 to 10.

Ex. Systemailc name MW Starting materials MW
No found
(M+H)"

Trans-4-{2-[4-(4-

I-(4-Chloro-phenyt)-3- Fluoro-phenoxy)-
trans (4-{2-|4-(4- piperidin-1-yl]-ethvi}- 4741
$ | fluoro-phenoxy)- 474.02 )

cyclohexylamine and
piperidin-1-yl]-ethyl}-

4-chlorophenyl
cyclohexyl)-urea

Isocyanate

Trans-4-{2-[4-(4-

1-Trans (4-{2-[4-(4~
Fluore-phenoxy)-

Fluoro-phenoxy)- o
10 | piperidin-1-yl]-cthyl}- | 4536 | piperidin-T-yll-ethyl]- ) 4545

cyclohexyl)-3-p-tolyl- cyclohexylamine and
urea p-tolyl-isocyanate
Example 11

Quinoline-4-carboxylic acid trans (4-{2[4-(2-chloro-4-fluoro-phenoxy)-piperidin-1-vl]-

ethvll-cvclehexvl)-amide

Intermediate ]

11.3  Trans _(4-12-[4-(2-Chloro-4-fluoro-phenoxy)-piperidin-1-vli-ethvil-cvclohexyl)-
carbamic acid tert-butyl ester

According to the synthesis of intermediate J, example 1, the title compound was
prepared from 4-(2,3-Dichioro-phenoxy)-piperidine (intermediate D, example 1.2)
(0.60C g, 1. 7 mmol), Trans-[4- (2 Oxo-ethyl)-cyclohexyl|[-carbarnic acid tert-butyl ester
(0.506g, 2 mmol) ( intermediate H, example 1) and sodium triacetoxyborohydride



D
1

493,5 Trans (4-124442 4- Difluoro-phenoxy)- pipern-1

-y11-ethyllcyclohexylamine; trifluoroacetic acid salt and Quinoline-4-

carboxylic acid 494.4 Example 25 N-Trans
WEBASZBU-Difluoro-phenoxy)-piperidin-l-yli-ethyll-cyclohexy - E&2A e 253

According to the synthesis of N-Trans (43%2-

(4-(4-Fluoro-phenoxy)-piperidin-1-yl] - 5 ethyll-cyclohexyl)-acetamide

(Ehtplérgnaehanifie chehpoatidwa8 preparediirsmcTranéltrated and concentrated

{ -a@ﬂés(&aé-ﬁrﬁa@ﬂo;@tnejmr@ﬁeﬁgt@ '3'; gyrl}} oatbggi Byptrai}@mkagm@ecaz
Ichlaride m
fﬂﬂ%@f@%ge&?ﬁh%% O 5 Gl fT §§ Bfﬁrlg 586%@{1 %235? ggﬂg 5'%'961 ¢’(1.53 mmol,

Example 26 1052
é@et@a&r&ﬂ&ab&wﬁ} a&.aoleréﬁés (m/e): 467.3 (M+H
(4-12-14-(2-cyano-4-fluoro-phenoxy)-piperidin- DytIethyII cyclohexyl)-amid
entntermiiedidte C 26.1 4-(2-Cyano-4-fluoro-phenoxy)-carboxylic acid te b
t I ester 5 2- 5 leluorobenzonltrll (1 00 g 7 2mmo|) Was added at room

gl ;O 10-nado alel aﬂrtoxyprperrdrne |- carboxylrc acrd
tert butyl ester (3.32 g, 17 mmol) was added in portions. The resulting
mrxmeng/as stieregrseysey abthipuesras SC hefarenprititioningeitthRtweeMound was

n r
a;ghgtwgaégfd@r% oy yespsher il o2 A NEL20h oy
1@%1% S e T PR S, o o s 1 (migromethane (8
m@rm%‘@"%@% aqid bl2-nén %mhydﬁd@ht@nﬁdé) Aldal(tidnmmol, 84.1%) of

ﬂié&@t}/a@@rﬁﬂﬂ@ ke-pheneyniperidine e oticraeid arkR Ul kBSIRxt steps.

%@/@ {1 J)Hm CH202 (20 ml) was treated with sat. HCI sol. in
Et2 ml) “Atter 3 h the formed solid was collected by filtration and

5 he w:th Et2to |eld17 (95% 0.68 v o Eofalrhtbro nsolr

I AT ?’QT j — E'O"* 7 OTO- ! XV‘
. A __ -

apsradin-draHesthg :n!e sioneacicridButy| ester 20 Prepared in analogy to
example 1(1.3) starting from 5 Fluoro-2-(piperidin-4-yloxy)- benzonitrile;
Rydrebhiofdendyieass! (A-(200x6-thyhreyBlohdxyl}bearbamiolatigh tet, 3,3-
&uiyheatar withisedivmiiacsiaxyfaorohydride. insh@ndidﬂgm@t@%nt}{l&s 18
eth- %s %3“3% SO%@O%})ia%%ezm}ere s%n(e% I J'n %E%QI?IOIF %%( 6 5 hat room

fluoro-
temperature and Trans-4-{2-[4-(4-Fluoro-phenoxy)-piperidin-1-yi]-ethyl}-

cyclohexylamine; trifluoro-acetic acid salt {0.050 g, 0.106 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 yield 0.054 g of a off-white solid (0.101 mmol,
54.99%). MS {(m/e): 510.2 (M+H").

According to the procedure described for the synthesis of example 11.5 further derivatives
have been synthesized from the respective Trans4-{2-[4-(2-Chloro-4-fluoro-phenoxy)-
piperidin-1-yl|-ethyl}-cyclohexylamine; trifluore-acetic acid salt and the corresponding
acid. They comprise examples 11 to 18



25 benzonitrile; compound with trifluoro-acetic acid Prepared in analogy to
example 1(1.4) starting from Trans
(4-12-14-(2-Cyano-4-fluorophenoxy)-piperidin-1-yll-ethyll-cyclohexyl)-carb
WarHiesdsittert-butyl ester and trifluoroacetic acid MS (m/e): 386 ERAME 61253
26.5Cyclobutanecarboxvlic acid (4-12- - 34 -
4-(2-cvano-4-fluoro-phenoxy)-piperidin- 1- 30 yl 1 -ethyl | -cyclohexyl)
-amide - 40 - Prepared in analogy qo example 1 (1.5)from Trans |
g)ﬁ‘.l _[2- (VAR R hexy))Ythy! | SpErdRrEaploxy} MW
: QflJoro-benzonitriIe;trifluor:)-acetic{cidsaltand Cyclob utangfiasiibxylic

acid using 2-( 1 El-benzo ttetram ethyl u roniu m tetrafluorobqkatean

N-ethyldiisopropylamine in DMF. The residue was taken up jon 5 methanol

and ified: with_ ARA ive HPLC on reversed phase eluting with
aceé(ﬁ?&r@ﬁéﬁxs gmj&e) 428.0. (V¥4 fhe same proceduLe

furthel e At 4Vé been synthegidorfranflthecrespective Trans 2-11-
[2-(4-Avieiroscliotoiveicy 1)-ethy! | -pipesidinedsylorylsaafiugro-benzonitrile

and thaceRiespaRding acid.. Iheétco pe'i{%\%?_xamples 26 t0 33, x. No
dys aljg Ame; MW tarting iHatertals MWV found (M+H)+ 26
Cyc bu_tanecz;?rggoxyffl acid|trans (41 {forylamine and
cyanéﬂ}i‘f]ﬁuorophenotcy)-piperidin-l -(Jiihedthylkeyelahetay1)- amide
427\5 Trans 2-{ |- [244- Amino-cyclahgtgy1)- ethyl]-piperidin-4-
YloxY1-5-fluoro- benzonitrile and Cyclobutanecarboxylic acid 428.0 27
Tetrahydro=pyran=4=—carboxyticaciditrans(4="12-[4-(2-cyang-4-

fluoro-phenoxy)- piperidin-I-yll-ethylicy&térdy1idrride 4575

N-trans(4-{2-[4-(2~ Chlore-4-fluoro-
Chloro-4-fluoro- phenoxy)-piperidin-1-
12 phenoxy)-piperidin-1- | 537.09 vl]-ethyl}- 538.2

yli-ethyl}-cyclohexyl)-

cyclohexylamine and 4-
4-methanesulfonyl- ! o

benzamide metha‘nesulfonyb
benzoic acid
Trans 4-{2-[4-(2-
N- trans (4-{2-{4-(2- Chloro-4-fluoro-
Chloro-4-fluoro- phenoxy)-piperidin-1-

15 | Phenoxy)pipendinl= | 4450 1 yl]-cthyl)- 441.0
yl]-ethyl}-cyclohexyl)- cyclohexylamine and 3-
3-methoxy- .

; ) Methoxy-propionic
propionamide
acid
Trans 4-{2-14-(2-
4-Chloro-N-trans (4- Chloro-4-fluoro-
{2-[4-(2-chloro-4- 493.45 phenoxy)-piperidin-1- 493.1
14 | fluoro-phenoxy)- yl]-ethyl}-

piperidin-1-yl]-ethyl}-

cyclohexylami d 4-
cyclohexyl)-benzamide i xylamine an

Chloro benzoic acid

Tetrahydro-pyran-4- Trans 4-{2-[4-(2-

15 carboxylic acid trans (‘fi— 467.02 Chloro-4-fluoro-
{2-[4-(2-chloro-4- phenoxy)-piperidin-1-
fluoro-phenoxy)- vl]-ethyl}- 467.0




o

Trans 2-{142-(4- Amino-cyclohexyl)- ethyll-piperidin-4- yloxy! -5-fluoro-
benzonitrile and Tetrahydro-pyran-4- carboxylic acid 458.3 28
4-Chloro-N-trans (4- {2-[4-(2-cyano-4- fluoro-phenoxy)-

WHIBEHAIPZ#RP1 1-ethyl | - cyclohexyl)-benzamide 484.0 Trans 2PCT/ER@7/061253
Amino-cyclohexyl)- ethyl]-piperidin-4- yloyyl-5-fluoro- benzonitrile and 4-
Chloro benzoic acid 484.3 29 N-Trans (4-{2-[4-(2- Cyano-4-fluoro- 479.6

Example 19

Trans 2-{112-(4- Arnino-cyclohexyl)4480.3 -4! - EL No Systematic name
VI |Startiiy PHAHSTASRMW fold (M1 $Retssxy) -piperidid™y - yiI
-gthyl} -cyclohexyl) - 4-meth|oxy-benzamide ethyl] -piperidin-duytoxy] -5-fl
uorobenzonitrile and 4- Methoxy-benzoic acid (M HY
piperidin-1-yl]-ethyl}- cyclohexylamine and
cyclohexyl)-amide Tetrahydro-pyran-4-
carboxvlic acid
Trans 4-{2-{4-(2- 541.1
N-trans (4-{2-{4-(2- Chloro-4-fluoro-
Chloro-4-fluoro- phenoxy)-piperidin-1-
phenoxy}-piperidin-1- ) yl]-ethyl}-

16 | yll-ethyl}-cyclohexyl)- >41.06 cyclohexylamine and
3—(5—methy1.- 3-{5-methvl-
{1,2,4]oxadiazol-3-vyl)- 124 diazol-3-v1
benzamide [1,2,4]oxadiazol-3-y1)-

benzoic acid
Cyclopropanecarboxylic Trans 4-(2-]4-(2-
‘ Chloro-4-fluoro-
acid trans (4-12-[4-(2- e
phenoxy)-piperidin-1-

17 chloro-4-fluoro- {]-ethyli- 4933

phenoxy)-piperidin-1- | 422,9 Y Y , o
. cyclohexylamine and
vll-ethyl}-cyclohexyl}- _
. Cyclopropanecarboxylic
amide i
acid
N- frans (4-{2-14-{2- Trans 4-12-[4-(2-
Chloro-4-fluoro-
Chloro-4-flucro- 410.9 . 411.0
L : phenoxy)-piperidin-1- -
18 | phenoxy}-piperidin-1-
yli-ethyl}-
yil-ethyl}-cyclohexyl)- .
, ) cyclohexylamine and
propionamide Co
propionic acid

N-trans (4-{2-[4-(2-Chloro-4-fluoro-phenoxy)-piperidin-1-vl]-ethvl}-cvclohexvl)-

acetamide

According to the synthesis of N-Trans {(4-{2-[4-(4-Fluoro-phenoxy)-piperidin-1-yl]-

ethyl}-cyclehexyl)-acetamide (example 8}, the title compound was prepared from Trans

4-{2-[4-(2-Chloro-4-fluoro-phenoxy)-piperidin-1-yi] -ethyl}-cyclohexylamine and

acetylchloride MS (my/e): 397.0 (M+H").



30 N -Trans (4-124442- Cyano-4-fluoro- phenoxy)-piperidin- 1- yl] -ethyl}
-cycloh exyl) - 3-methoxypropionamide 413.5 Trans 2-{1- [244-
Amino-cyclohexyl ) - ethyl] -piperidin-4- yloxy]-5-fluoro- benzonitrile and 3-

Wethsa%yEptopionic acid 414.3 3 Cyclopropanecarboxylic aci®traBB 711253

[442- cyano-4-fluoro- phenoxy) -piperidinsd- yl] -ethyl } -cyclohexyl) -
amide 431.5 Trans 2-{ | - [244- Amino-cyclohexyl)- ethyl] -piperidin-4-
vilgxyipks-#ioro- benzonitrile and Cyclopropanecarboxyl ¢ acid 432.2 32

2- Methylcycloropangcarbo I|c ac:ld trans (4 12 4 (2 lC ano4 fluoro- :

N 24dkeAmingeaycloheryl)- ethyl] plperldln -4- YonY} 5f|uoro-
benzonltrlle and 2- Methyl- cyclopropanecarboxylic 428.4 33 Thioph

eneddtaghoxiliciacittrans {21442 Htyaneiedhbor g4 pheporyfiuoro-phenoxy)-
gg@ﬂﬂml llerﬁ Uy gyebahevd ramids d
minQ-cycl it g h )g % |In onﬁ%ug@g%ﬁ%ﬁ%ﬁ%ﬁ% (?p ared
81 g rzlfé %ﬁééﬂ%}@ uoro-phendxy)-piperidin-1- y -ethyl}-
cyclohexylamme and 4-chlorophenyl isocyanate . MS (m/e): 508.3 (M+H").

According to the procedure described for the synthesis of example 20 further
derivatives have been synthesized from the respective Trans-1-(4-{2-[4-(2-Chloro-4-
flucro-phenoxy)-piperidin-1-yl[-ethyl}-cyclohexylamine and the corresponding

isocyanate. They comprise examples 20 to 21,

Ex. Systematic name MW | Starting materials MW
No found
(M+H)"

Trans 4-{2-[4-(2-

i- trans (4-{2-14-(2- Chioro-4-fluoro-
Chloro-4-fluoro- phenoxy)-piperidin-1-
5o | Phenoxy)-piperidin-1- | 508 4 | y1]-ethyl}- 508.3

yl]-ethyl}-cyclohexyl)-
3-{4-chloro-phenyl)-
urea

cyclohexylamine and
4-chlorophenyl

isocyanate

Trans-4-{2-14-{4-

1- trans (4-§2-]14-(2-
Fluoro-phenoxy)- 488.2

Chloro-4-fluorc- o
21 | phenoxy)-piperidin-1- | 488.05 | piperidin-1-ylj-ethyl}-

Y“ melh}/}_} ’“CYCIOhﬁ'XyD - CY(theXy] arn j.f] e and
3-p-tolyl-urea p-tolyl-isocyanate
Example 22

Tetrahvdre-pyran-4-carboxvlic acid trans (4-12-14-(2,4-difluoro-phenoxy)-piperidin-1-

vii-ethvli-cvclohexyl)-amide

Intermediate ]



P
Ut

WO 2008/052899PCT/EP2007/061253 - 42 - EX. No Systematic name
MW Starting materials MW found (M+H)l acid Example 34 Trans
N-(4-12-14-(2-Cyano-4-fluoro-phenoxy)-piperidin-1-yll-ethyll-cyclohexyl)-
WEEHTAE®5 According to the synthesis of N- Trans (4-12- PCT/EP2647/061253
HI-(4-Fluoro-phenory)-piperidin-l-yllethyllzgyclohexyl)-acetamide (example
8) the tltle compound was prepared from Trans 2-11-

27 4 Ty j

tﬂﬂ%@f@@(}@t{p@@@@@ltﬁa{w acetylchlorlde MS (m/e) 381 3 (M+I 11)

Example 35 Trans

M(féln]rgnlgz‘:o(%g Qe borePReRsY)1pi @errga}alaﬂkﬁ&w! %@!@&%Xylh%ahyr

2.2, 4iflugro-a Osnr%g"%gangegjg%%&%nrega& . o0pained g a?ygh%fs et
W&%‘ﬁ%;phmrréi;frﬁprp@mﬁlﬂyW%Wp%yér@mw)namﬁﬁe?“ rans-[4-(2-Oxo-
terﬂtqu)rxaa@ehacalqrdaﬁraﬁxamdraaeéy{qwmﬂdaéexammecséﬁawr&&&ﬁt@b%{&imde in

(Warcrhsraaﬁ.%amglel%@)amra@p@thoadd trans
4-2- 2-[4-(2,3-dichloro-phenoxy)-piperidin-1-yli- ethyll-cyclohexyl)-amide

Acgordlg toghe synthesis of 1H-Indole-2-carboxylic acid
tranggzﬁ‘%é‘rzt (4-fluorophenoxy)-piperidin-I-yll-ethyll-cyclohexyl)-amide

xample 1)t s |I cor punrgvy S 0 _r")ed)%r fmrom_ 'I:r an | N
A== - "’It' eroXy pipertdin: 1 1Y "”"‘"‘v*‘;“' mc,
sAETyEdoibdetavexgiiiaeiddising 2-(1H-benzotriazol-1-y1)-
1,1,3,3-tetramethyl uronium tetrafluoroborate and N-ethyldiisopropylamine
inOMETRHe tesiduéwescakem up Gn|méetharibland punified-wigharidin- 1 -] efhyl}

REQRMAHVEIHRLCORn pRVEISeHANAsaIHENENILY pesionirie/water, MB, o
({El,f-‘ )Déﬁloro ggh/lenoxy)) piperidin-1-yl|-ethyl}-cyclohexyl}-carbamic acid tert«butyl ester
and trifluoroacetic acid . MS (m/e): 339.3 (M+H™).

22.5 Tetrahvdro-pvran-4-carboxviic acid trans (4-12-14-(2,4-difluoro-phenoxv)-

piperidin-1-vil-ethvil-cvclohexvl)-amide

According to the synthesis of 1H-Indole-2-carboxylic acid trans-(4-{2-[4-(4-fluoro-
phenoxy}-piperidin-1-yl]-ethyl}-cyclohexyl}-amide (example 1) the title compound was
prepared from Trans {4-{2-[4-(2,4-Difluoro-phenoxy)-piperidin-1-yl]-ethyl}-
cyclohexylamine; trifluoro-acetic acid salt and Tetrahydro-pyran-4-carboxylic acid using
2-{1H-benzotriazol-1-y1)-1,1,3,3-tetramethyl uronium tetraflucroborate and N-
ethyldiisopropylamine in DMF . The residue was taken up on methanol and purified with
preparative HPLC on reversed phase eluting with acetonitrile/water. MS (m/e): 451.3.
(M+H").

According to the procedure described for the synthesis of example 39 further
derivatives have been synthesized from the respective Trans (4-{2-{4-(2,4-Difluoro-
phenoxy)-piperidin-1-vl]-ethyl}-cyclohexylamine and the corresponding acid.. They

comprise examples 22 to 24.



25 Using the sante procedure further derivatives have been synthesized

from

the respective Trans

(4-{214-(2,3-dichloro-phenory)-piperidin-111I-ethyll-cyclohexyl)-amine and
Wikhatedadpbnding acid. They comprise examples 36 to 39. \REOI/EP2047/061253

2008/052899PCT/EP2007/061253 - 43 -4gx. No Systematic name MW

Starting materials MW found (M+H)* 36 Cyclobutanecarboxylic acid trans

({‘1-‘1:2-14;?2,3 dichloro-phenob(_ - pipe ridin-_l-ylI-ethyllcyclohexylz-amid
483 4 Trand a5 19905 3- didhiSro-pivéhiRrg)materials MW
6?{6’9ridin-I-yll-ethyIIcycIohexyl)-amine and Cyclobutanecarhdxylit aci
453.0 37 Trans N44-12-1442,3- Dichloro-plaenoxy)- (M+H)*
piperidin-I-y11-ethy11- cyclghexyl)-3-methoxypropionamide 457A Tran
(412-1442,3- dichloro-phenagxy)- ..) prae jgl' -| yil- t]lyll-
cycloheryl)-amine and 3-methox-y-pr06{|5nt|% E{;.Ci](rj 457.2 38
Thi pﬁgﬁ@ﬁﬁ%fﬁﬂ’dﬁﬁ}ﬁ%“acid trans (4-P24240 PegRAIGro-phenoxy)-
piperieirasylif asthylieycidhexy11-amidpeti®indl Transhd) 244423 3
d%?(h drblghigrbryfjupiperidint| ;yli-ethyd)-jeyelagxu-amine and
Thi mf?ﬁi-)%f?eﬁfﬁﬂ :yhﬁ;aud trifluoroacetic acid salt
yll-ethvi}-cyclohexyl;- )
amide and Tetrahydro-pyran-
4-carboxylic acid
Trans (4-{2-14-(2,4-
Quinoline-6-carboxylic D.iﬂuf}r-o—ph_enoxy}
acid trans (4-{2-14-(2,4- piperidin-1-yl]-ethyl}-

23 | difluoro-phenoxy)- 493.6 | cyclohexylamine; 4945
piperidin-1-yl]-ethyl}- trifluoroacetic acid sait
cvclohexyl)-amide and Quinoline-6-

carboxylic acid

Trans (4-{2-14-(2,4-
Quinoline-4-carboxylic D.iﬂufmr.cnphenoxy)-
acid trans (4-{2-[4-(2,4- piperidin-T-ylj-ethyl}-

24 | difluoro-phenoxy)- 4935 | cyclohexylamine; 494.4
piperidin-1-yl]-ethyl}- trifluoroacetic acid salt
cyclohexyl}-amide and Quinoline-4-

carboxylic acid
Example 25

N-Trans (4-{2-14-(2,.4-Difluoro-phenoxy)-piperidin-1-vl]-ethvll-cvclohexvl)-acetamide

S

According to the synthesis of N-Trans (4-{2-{4-(4-Fluoro-phenoxy)-piperidin-1-yl]-

ethyl}-cyclohexyl)-acetamide (example 8), the title compound was prepared from Trans
(4-{2-[4-(2,4-Difluoro-phenoxy)-piperidin-1-vl]-ethyli-cyclohexylamine; trifluoroacetic

acid salt and acetylchloride MS (m/e): 381.3 (M+H™).

Example 26
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481.1 39 Tetrah ydro-pyran-4- carboxylic acid trans (4-
12-14-(2,3-dichloro- phenoxy)-piperidin-1- y11-ethyll-cycloheryl)- amide
483.4 Trans (4-12-1442,3- dichloro-phenox-y)- piperidin-1 -y11-ethyl) -

WEYIBHERH)2amine and Tetrahydro-pyran-4- carboxylic acid 4BET3EP2007/661253

Example 40 N-Trans -39 -
(4 12 )4 (2 3 chhloro pllenoxy) piperidin-I-yll-ethvll-cycloheryl)-acetamid
ey ldayp -cyano-4-fluoro-phenoxy)-piperidin-1-yl]-

(44 %gk[@%ﬁ&mﬁﬁg@oxy) piperidin-I-yl] - 5 ethyll-cyclohexyli-acetamide

(example 8), the title compound from the reaction of Trans - 44 - (4-12-

[AZrdighliore-phenoxy)-piperid. -1-y1]-ethyll-cyclohexyl)-amine and
acetylchloride. MS (m/e): 415.3 (M+Fe) Example 41

Io @ %gg Clg. rans
g%?ch oro-né- uor%f%ﬂt%r%) EIgllp ' ' Nexyr, fe
s poeaiing e ARl I@&sﬁt}sea%ée&&f?gonﬂqgn%%?a (P,
1oL BrefEHEEB 0] éﬁﬁmﬁH@ﬁlﬁdﬁ) (BiYer’fiA 1op §-stme dyCRIHE ) -eahhi 4-
neydruk Gystollitanie caflhoxylicaaci detPieparative (PG o1V revessed-phased in
;mglyvﬁ@peémﬁm L@/W@&()%gggg 'r%ﬁfﬁﬂli‘ﬁ%%‘ fiamagy @rga ﬁegé@aﬂwng it
I O M A e G TS
MW%&#@%@Y@?M%&@VVEW&W*H§M£@Wbb@ké¢fe&éﬂmﬁ@m@%cmmm0i)
5883 ¢t b2dd4 2c3ddieistorophenoxy)d-piperidin-1-ylJ -ethyl} -
cyclohexyl)-amide
Intermediate I}

26,2 5-Fluore-2-{piperidin-4-vioxy)-benzonitrile; hvdrochleride

A solution 4-{2-Cyano-4-fluore-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester
(2.2 g, 0.7 mmol) in CH,Cl; (20 ml) was treated with sat. HCI sol. in Et;OQ (10 ml). After 3
h the formed solid was collected by filtration and washed with EtO to vield 1.7 g (95%,
0.68 mmol) of a light brown solid. MS§ (m/z): 221.3 (M+H")

26.3  Trans (4-12-[4-(2-Cyano-4-fluoro-phenoxy)-piperidin-1-vl]-ethvl}-cvclohexyl)-

carbamic acid tert-butyl ester

Prepared in analogy to example 1 (1.3) starting from 5-Fluoro-2-(piperidin-4-yloxy)-
benzonitrile; hydrochloride and Trans-{4-(2-Oxo-ethyl}~cyclohexyl]-carbamic acid tert-
butyl ester with sodium triacetoxyborohydride in 1,2-dichloroetane. MS (m/e): 446.3
(M-+H").

26,4 Trans 2-11-12-(4-Amino-cyclohexyl)-ethyll-piperidin-4-vloxvi-5-fluoro-

benzonitrile: compound with trifluoro-acetic acid

Prepared in analogy to example 1 (1.4) starting from Trans (4-{2-[4-(2-Cyano-4-fluoro-
phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-carbamic  acid  tert-butyl ester and
trifluoroacetic acid MS (m/e): 346.2 (M+H").

26.5  Cvclobutanecarboxylic acid (4-{2-[4-{2-cvano-4-fluoro-phenoxy)-piperidin-1-

yvij-ethvil-cvelohexvl) -amide




i

Lin A Trans (4-1244416- dichloro-4-fluorophenox-y)-piperidin-1-
y11-ethyll-cyclohexylt- amine and Cyclobutanecarboxylic acid. 471.0 42
Tetrahydro-furan-2- carboxylic acid trans (4- (2-f 4-(2,6-dichloro-4-

WHEF8 pRENory)- piperidin-1-yli -ethyl) - cyclohexylt-amide 4874 87/061253

(4-1244-(2,6- dichloro-4-fluoro- phenoxy}piperidin-1-

yll-ethyll-cyclohexyl)- amine and Tetrahydro- furan-2-carboxylic acid 487.2
KzepetedhipdroaggaricdecanbbixyliCiavid theanms @{p44-{12(8-thehtoroedeyclohexyl)-
Huono-phendxy)s-pipefidinAlyib-eifylincyalghexytamidesfd 4 Beahs salt  and
@f'gfl%%ﬂt&%’e@m%g anéjlgﬁﬁgplﬁ'?'?91)(&1&'«5?@9& % yl)-1,1.3,3- tf:u ameéhyi uronium

et yll-cycloh xy amine and Tetrahydr %ran- -carbox IC acl
SR P06B052800PLT WS HTET 253 DAkt The residue was taken up o

methanol and purified with preparative HPLC on reversed phase eluting with
acetonitrile/water. MS {m/e): 428.0. (M+H").

Using the same procedure further derivatives have been synthesized from the respective
Trans 2-{1-{2-(4-Amino-cyclohexyl)-ethyl]-piperidin-4-vioxy}-5-fluoro-benzonitrile

and the corresponding acid.. They comprise examples 26 to 33,

Ex. Systematic name MW | Starting materials MW
No found
(M-+H)*

Trans 2-{1-12-(4-

Cyclobutanecarboxylic Amino-cyclohexyl }-
acid trans {4-{2-[4-(2- ethyl]-piperidin-4-
26 cyano-4-fluoro- 4275 | vloxy}-5-fluoro- 428.0

phenoxy)-piperidin-1-
yi]-ethyl}-cyclohexyl)-

benzonitrile and

Cyclobutanecarboxylic

amide )

acid

Trans 2-{1-[2-(4-
Tetrahydro-pyran-4- Amino-cyclohexyl)-

457.5

carboxylic acid trans (4- ethyl]-piperidin-4-

37 {2-4-(2-cyano-4- yloxy}-5-fluoro- 458.3
fluoro-phenoxy)-
piperidin-1-yi]-ethyl}-
cvclohexyl)-amide

benzonitrile and
Tetrahydro-pyran-4-

carboxylic acid

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

4-Chloro-N-trans (4- Amino-cyclohexyl)-
{2-[4-(2-cyano-4- ethyll-piperidin-4- 4843
28 | fluoro-phenoxy)- 484.0 vloxy}-5-fluoro- 2

piperidin-1-yl]-ethyl}-

) benzonitrile and 4-
cyclohexyl)-benzamide '

Chloro benzoic acid

ag | N-Trans (4-{2-[4-(2- 479.¢ | Trans 2-{1-{2-(4- 480.3
Cyano-4-fluoro- Amino-cyclohexyl)-




Ex. No Systematic name MW Starting materials MW found (M+H)f 44
N-trans (4124442,6- Dichloro-4-flitoro- phenoxy)-piperidin-1-
y1}-ethyll-cyclohex-y1l)- 3-methoxy- propionamide 475.4 Trans
W2BB84258L dichloro-4-fluoro- phenoxy)-piperidin-I- yli-ethyll R EBR88761253
amine and 3-methoxy- propionic acid 47%;1.45 Thiophene-2-carboxylic
acid trans (4124442,6- dichloro-4-fluoro- Phenory)-piperidin- | -

le-et%;/(!l-

CyCl%Qgtgn!%_tic name

yl]-ethyl}-cyclohexyl}-
amide

benzonitrile and

Thiophene-2-carboxvlic

MW | Starting materials MW

No found

(M+H)™
phenoxy)-piperidin-1- ethyl]-piperidin-4-
vlj-ethyl}-cyclohexyl)- vloxy}-5-fluoro-
4-methoxy-benzamide benzonitrile and 4-

Methoxy-benzoic acid

Trans 2-11-[2-(4~
N-Trans (4-{2-[4-(2- Amino-cyclohexyl)-
Cyano-4-fluoro- ethyl]-piperidin-4-

30 phenoxy)-piperidin-1- 413.5 | vloxy}-5-fluoro- 414.3
yll-ethylj-cyclohexyl)- benzonitrile and 3-
3-methoxy- .

Methoxy-
propionamide ? oxy-proplomc

acid

Trans 2-{1-{2-(4-
Cyclopropanecarboxylic Amino-cyclohexyl)-
acid trans (4-{2-[4-(2- ethyl]-piperidin-4-

31 cyano—ﬁi—ﬂuc_)roi ' 431.5 | vioxy}-5-fluoro- 432.2
pﬁeni‘i; ~p1p;:1;ldm;§~« benzonitrile and
yl]-ethyl}-cyclohexyl)- .
mide Cyclopropanecarboxylic

acid
Trans 2-{1-[2-(4-
2-Methyl- :
. . Amino-cyclohexyl)-
cyclopropanecarboxylic o
acid trans (4-12-[4-(2- ethyl]-piperidin-4-

32 | cyano-4-fluoro- 427.5 | yloxy}-5-fluoro- 428.4
ph_enox}f}-piperidiﬂ-}- benzonitrile and 2-
vi}-ethyl}-cyclohexyl)- Methyl-
amide cyclopropanecarboxylic
Thiophene-2-carboxylic Trans 2-{1-[2-(4-
acid trans (4-{2-[4-(2- Amino-cyciohexyl)-

33 cyanowéwﬂtl(.)ro-. . 4556 | cthyll-piperidin-4-
phenoxy)-piperidin-1- yloxy}-5-fluoro- 456.3
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25

amide 499.4 Trans (4124442,6- dichloro-4-fluoro- phenoxy)-piperidin-1-
yll-ethyl}-cyclohexyl)- amine and Thiophene- 2-carboxylic acid 499.4
Example 46 N-Trans
WA 2AR58%-Dichloro-4-fluoro-phenoxy)-piperidin-I-yll-ethy||- B RIRB3ATAEE 253
tarnide 5 According to the synthesis of N=Trans
(4-{2-044- Fluoro phenoxy)-piperidin-1-yliethyll-cyclohexyl)-acetamide
(exam , t&e title compound was prepared from Trans
(4-12- ig‘ 6-diCHIOPE4-HESFo-phe b)) -pipEHERE RA Bt Ay-cy cldh&%yl)-
amlnnlgﬂc acetylchlorlde MS (m/e): 432.3 (M+1-1). Example 47 t@ found
Cyclabutanecarboxvlic acid trans (4- f (M+H)*
21442 .4 6:trifluoro-phenoxy)-piperidin-I-v11- ethyll-cyclohexyl)-amide
Accordingito the synthesis of example 19 the tjitle compound was
prepared from Trans
(442-[442,4,6-trifluoro-phenoxy)-piperidin-l-yT}-ethyli-cyclonexyl)-amine
and Cyclobutanecarboxylic acid. Preparative HPLC on reversed phase
eluting with 15 acetonitrileiwater yielded the title compound. MS (m/e):
). Using the same procedure further derivatives have been

nth sized., They mr| examles47to 50.. WO, -
A 2 Ao o-shenoxyl- } r11n~~ v11-atl % vl)-

_ £E
ok =AA“_M.MM=!I|QMQ

00871052899 DOT06 346 3 aiTie
gegwamifigaterials MW found (M+H)+ 47

According to the synthesis of N-Trans (4-{2-[4-(4-Fluoro-phenoxy)-piperidin-1-yl]-
ethyl}-cyclohexyl}-acetamide (example 8), the title compound was prepared from Trans
2-{1-[2-(4-Amino-cyclohexyl)-ethyl]-piperidin-4-yloxy}-5-fluoro-benzonitrile;
trifluoroacetic acid salt and acetyichloride MS (xn/e): 381.3 (M+H™).

Exampile 35

Trans N-(4-{2-{4-(2-Cyano-4-fluoro-phenoxy)-piperidin- 1-vij-ethvll-cyclohexyi)-2,2.2-

trifluoro-acetamide

The title compound was obtained as a by-product from the reaction of Trans (4-{2-[4-(2-
cyano-4-fluoro-phenoxy)-piperidin-1-yl]-ethyl} -cyclohexyl)-amine; trifluoroacetic acid
salt and acetylchloride (example 34) MS (m/e): 442.3 (M-+H™).

Example 36

Cyclobutanecarboxvlic acid trans (4-{2-14-(2.3-dichloro-phenoxy)-piperidin-1-vli-

ethvil-cyclohexyl-amide

According to the synthesis of 1H-Indole-2-carboxylic acid trans-(4-{2-[4-(4-fluoro-
phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-amide (example 1) the title compound was
prepared from Trans (4-{2-[4-(2,3-dichloro-phenoxy)-piperidin-1-yl] -ethvi}-
cyclohexyl)-amine and Cyclobutanecarboxylic acid using 2-(1H-benzotriazol-1-v1)-
1,1,3,3-tetramethyl uronium tetrafluoroborate and N-ethyldiisopropylamine in DME .
The residue was taken up on methano!l and purified with preparative HPLC on reversed
phase eluting with acetonitrile/water. MS (m/e): 453.0. (M-+H").

Using the same procedure further derivatives have been synthesized from the respective
Trans (4-{2-[4-(2,3-dichloro-phenoxy)-piperidin-1-vl]-ethyl}- cydohexyi) -amine and the

corresponding acid. They comprise examples 36 to 39.



Cyclobutanecarboxylic acid trans (4-{2-[4-(2,3- dichloro-phenoxy)-

piperidin-1-yl] -ethyl} - cyclohexyl)-amide 438.5 Trans (4-12-[4-(2,4,6-

ifluoro-phenoxy)- piperidin-1-yl] -ethyllcyclohexyl)-amine and
Weyelsshtatecarboxylic acid 439.0 48 Tetrahydro-furan-2- caffokBRE MGt 1253

trans (4 {2- [4-(2,4,6-trifluoro- ph enoxy)-pi peri din-1 - yll

-ethyl}-cyclohexyl)- amide ' Trans (4-12-[4-(2,4,6- ifluoro-phenoxy)-

piper %}ﬁ]-yl] thy!?Zl 2%/clohexyl) amine and Tetrahydro-furan-2-

carbaxyffic acidFEE R 46 WMethoxy*Nrans e pr(@els-trifluord! W

phen -piperidin-1- yl] -ethyl} -cyclohexyl) - benzamide 490.5 Traksnd

(4-{24[4-(2,4,6- rifluoro-phenoxy)- piperidin-1-yl] -ethyl}-cyclohexyl @mm@y

and 4-Methoxy benzoic acid 491.2 50 4-Chloro-N-trans (4- {2-

[4-(2,4,6-trifluoro- ph enoxy)-piperidin-1- yl] rethyl),-¢yclol %yl)

benzamide 4%&: %Trans (4-{249-(2,4,6- rifljuoro- plf(l e({;oi(y;a- piperidin-I-yl]

_ethy] } - cy CIORERY SRS SAY 4]chioro bEHTBR AEOREE Y Example 51
aCId tmrzs (4 {2-[4-( 2 3"‘ piperidin-1-yt]-ethyl}- 453.0

36 d%Chi?ré Phe‘;OX}Z 4534 cyclohexyl)-amine and o
piperidin-1-y ]~'et yi- Cyclobutanecarboxylic
cyclohexyl)-amide _

acid

Trans (4-{2-[4-(2,3-
Trans N-(4-{2-[4-(2,3- dichioro-phenoxy)-
D.ichl.orwphenoxy) - 4574 piperidin-1-vlj-ethyl}- 457.2

37 plpfer;dm-l -ylj-ethyl}- cyclohexyl}-amine and
cyeto exyl)'—?;—methoxy— 3-methoxy-propionic
propionamide :

acid
Trans (4-42-[4-(2,3-
Thiophene-2-carboxylic dichloro-phenoxy)-
acid trans (4-{2-[4-(2,3- piperidin-1-ylj-ethyl}-
: ' 481.1

38 d%chl?rf)—phenoxy)— 481.4 cyclohexyl}-amine and
piperidin-1-yl] —.ethyl I- Thiophene-2-carboxylic
cyclohexyl)-amide )

acid

Trans (4-{2-14-(2,3-
Tetrahydro-pyran-4- d'rizS( {h{ (
carboxylic acid trans (4- %C c.)rf)—p enoxy)-

0 {2-[4-(2,3-dichloro- 1854 piperidin-1-yl]-ethyl}- 4833
phenoxy)-piperidin-1- " | cyclohexyl)-amine and
yl]-ethyl}-cyclohexyl)- _ Tetrahydro-pyran-4-
amide carboxylic acid

Example 40

N-Trans (4-{2-14-(2,3-Dichloro-phenoxy)-piperidin-1-vli-ethyll-cvclohexyl)-acetamide

According to the synthesis of N-Trans (4-{2-[4-(4-Fluore-phenoxy)-piperidin-1-yi]-
ethyl}-cyclohexyl)-acetamide (example 8), the title compound from the reaction of Trans



(]

1

Tetrahydro-pvran-4-carboxylic acid trans
(4-12-[4-(2,4,5-trifluoro-phenoxy)-piperidinl-yll-ethyll-cyclohexyll-amide 5
According to the synthesis of example 19 the tide compound was
WErSHERARd M Trans (4-12- [4-(2,4,5-trifluoro-phenory)-piperiBiFEP2607/661253
-y1]-ethyll-cyclohexyl)-amine and - 47 - Tgtrahydro-pyran-4-carboxylic
acid. Preparative HPLC on reversed phase eluting with acetonitrile/water
yiéltie dttha tidecobmpobaaolSpipeiadinte 98 @ityBr: ideing: theasaimeand
presgdusifuther derdvatives haveibgen synthesized. They comprise
examples 51 to 56. Ex. No Systematic name MW Starting materials MW
fg und _Ll-l) ,.. D Tetrahydro-pyran-4- carboxylic acid trans (4- {2-
[ =trifluoro- phenoxy)-piperidin-1- y1]-ethylf-cyclohexyl)- amide 468
éxjf—;ggg'&tgéei%r% )@hc’gm aé,s( Qr?ép(}}yé ;{) (,Ii) ?rld%lfgdl) eth}%)g%l _%'{%%Qigeridin—}—
E}{f'o'ﬂeﬁ cho Ine.and. 1¢ etranyaro pyTan-24- carpoxyiic acia 4
Cyciobutanecarboxyfic-acid trans (4-{2-14- (2,4,5-trifluoro-

m&ﬂm’%ﬂﬁ@t dinuhelatbulligyelparale %Lﬂ%ﬁw%q%md from Trans (4-
O B T Rl P S REA P S

C‘yciobutanecarboxyhc acid. Preparative HPLC on reversed phase eluting with
acetonitrile/water vielded the title compound. MS (m/e): 471.0 (M+H"),

Using the same procedure further derivatives have been synthesized. They comprise
exarnples 41 to 45.

Ex. Systematic name MW | Starting materials MwW
No found
(M+H)?

Trans (4-{2-14-12.6-
dichloro-4-fluoro-

Cyclobutanecarboxylic
acid trans (4-{2-[4-(2,3- phenoxy)-piperidin-1-
41 | dichloro-phenoxy)- 471.4 | vll-ethyl}-cyclohexyl)- 471.0
piperidin-1-yl]-ethyl}- amine and
cyclohexyl)-amide Cyclobutanecarboxylic

acid.

Trans (4-{2-14-(2,6-

Tetrahydro-furan-2-
dichloro-4-fluoro-

carboxylic acid frans (4-

{2-[4-(2,6-dichloro-4- phenoxy)-piperidin-1-
20y 4874 1 y1]-ethyl}-cyclohexyl
fluoro-phenoxy)- yl]-ethyl}-cyclohexyl)- 4870
piperidin-1-yl1j-ethyl}- amine and Tetrahydro- '
cyclohexyl)-amide furan-2-carboxylic acid
Trans (4-{12-{4-(2,6-
Tetrahydro-pyran-4- .Jans (442t
] . ‘ dichloro-4-fluore-
carboxylic acid trans (4- —
{2-[4-(2,6-dichloro-4- | . phenoxy)-piperidin-1-
43 ’ 501.4 | 501.4
fluoro-phenoxy)- yl]-ethyl}-cyclohexyl)-
piperidin-1-yi]~ethyl}- amine and Tetrahydro-

cyclohexyl)-amide pyran-4-carboxylic acid
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2-Methyl- cyclopropanecarboxylic acid trans (4-12-[4- (2,4,5-trifluoro-
phenoxy)-piperidin-1- yl] -ethyl} -cyclohexyl)- amide 438.5 Trans
(4-124442,4,5- trifluoro-phenoxy)- piperidin-l-y1]-ethylicyclohexyl)-amine

WERAN NEHYI- cyclopropanecarboxylic acid 439.5 54 4-Meth8%yREIAH{E61253

(4- 12-[4-(2,4,5-trifluoro- phenoxy)-piperigin-1- yI] -ethyl | -cycloh exyl) -
benzamide 490.5 Trans (4-121442,4,5- trifluoro-phenoxy)-

piperidin-l-yll-eth exyl)-amine and{4-Methoxy benzoic acid 491.2
WO 2008/05289 éﬁ%ﬂf ?f’ég 07/061253 - 48 BRI SP&Ematic name

MW Stitting materials MW found|[(M+H)' 55 4-Chloro-N-trarts (4- | found
1214-(2,4,5-trifluoro- phenox-\,7)-piperidin;1- y1 | -ethyl | -cyclollexy{}s+H}"
benzamide 494.9 Trans (4-12-44-(2,4,5- trifluoro-phenoxy)- piperidin-l-y11
-ethyl } - cyclohexyl)-amine and 4+Chtoro benggligsqglgﬂ%(g &6
Thiophene-Nearpoxylic déid2tians (4-1214- (24 trlfluo
phenoxy)-piperditbds-glHatyil-cyclohexyl)- SfPL 1oro-
phenoxy)-piperidin-1-

phenoxy) plpendm-l -

44 yl]-ethyl}-cyclohexyl)- 4754 yl]-ethylj-cyclohexyl}- 475.1
3~methoxy- amine and 3-methoxy-
propionamide propionic acid
' ] Trans (4-{2-{4-(2,6-
Thiophene-2-carboxylic dichloro.4.fl
acid frans (4-12-14-(2,6- Hehioro- L{OI”O-
dichloro-4-fluoro- phenoxy)-piperidin-1-
phenoxy)-piperidin-1- yl}-ethyl}-cyclohexyl)-
yl|-ethyl}-cyclohexyl)- amine and Thiophene-
amide 2-carboxylic acid
Example 46

N-Trans (4-{2-[4-(2.6-Dichloro-4-fluoro-phenoxv)-piperidin-1-vl] -ethyvll -cvclohexyl)-

acetamide

According to the synthesis of N-Trans (4-{2-[4-(4-Fluoro-phenoxy)-piperidin-1-yl}-
ethyl}-cyclohexyl)-acetamide (example 8), the title compound was prepared from Trans
{4-12-14-(2,6-dichloro-4-fluoro-phenoxy}-piperidin-1-yl]-ethyl}-cyclohexyl}-amine and
acetylchloride. MS (m/e): 432.3 (M+H").

Example 47

Cyclobutanecarboxvlic acid trans (4-i2-14-(2,4,6-trifluoro-phenoxy)-piperidin-1-vyl|-
ethyl}-cvclohexyl)-amide

According to the synthesis of example 19 the title compound was prepared from Trans
(4-{2-14-(2,4,6-trifluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-amine and
Cyclobutanecarboxylic acid. Preparative HPLC on reversed phase eluting with
acetonitrile/water yielded the title compound. MS {m/e): 439.0 (M+H"),

Using the same procedure further derivatives have been synthesized. They comprise

examples 47 to 50,



Trans (412- [4-(2,4,5- trifluoro-phenoxy)- piperidin-I-yll -ethyl} -
cyclohexyl)-amine and Thiophene-2-carboxylic acid 467.2 Example 57
N-trans

WHBGHIP 4 5-Trifluoro-phenoxy)-niperidin-1-yll-erhyll-cyclofe Fyfz067/061253
acetamide 5 According to the synthesis @ N-Trans
(4-1.2-14-(4-Fluoro-phenoxy)-piperidin-1-yljethyll-cyclohexyl)-acetamide

xampl the title compound Wa< ared from Trans (4-12- [4-(2,4,5-
%fel)ﬁioro %ﬁ%ﬁmf%yl)c J&Fidin--Y1fethy m&@%ﬂ@ﬁv Aamine and™

%étylchlorlde MS (m/e). 399.3 (M+H+). Example 58 rn found
Thigphene-2-carbonlic acid trans (4:12+1-(4-cyano-2-fluoroiphengxy)-pip
d"y 1- ethyll-cyclohexyl)-am|de Accarding to the synthesis of example 1

the title compound was prepared fr(qn{r;[l ang - /gfzg (2 46-

[2-(4 no-c cloheryl)-ethyl]-piperidin-4-ylox oro-benzonitrile and
RN VsprEanit

Thig DEABOXYIE Acid. Prepa versed phase eluting
with PSALEBHe f\ﬂ\fa{ér”yuelded the nifrdimponiid ME-(m/e); 456.3
(ﬁ+|—f311§hi9¥8rﬁbf’é“59’ N- tranS4 - cyclohexyl}-amine and )
(4-1PpipgadByand s bxy -piperidin-yllgthytl: 9%’1%8?;??19/1) -acetamide
WO|20084052899R AT /EP2007/061 53~ 49 - 59,

4-(2rCyano-phenoxy)- pperldlne 1-c ﬂf&ﬂ‘(yl c aC|d tert-butyl ester

2-Florebenzonitrite(2 (Z: 006 g, H-mm |) was-added-atroom-t mperatdre to
a Stlrl’—P mixiure-undes Ar of NaH (6 dpamrd31igl £62Akrol) in DN1F (20
elrahvdro-furan-

ml). g roX%ﬂmperé |net arboxylic acithiertbphdrester (3.32 g, 17 mmol)
was|a (RS TThe te4ulti gipabxisre; Was Sified sevétatihaurs
ajss0 i&-bkfdré ?)&?@ﬁ’(?ﬁﬂwg it between 1- %@O a E]SOAC he| organic layer
was| whshed it eidind: NHAC1 sq!¢ Bﬁﬂ% YRU'GARY over MgSD4.

Evappiatibylbicthipketybnt yielded 568 ptgdantoulZ'mman of a yellow
oil. M&riavz): 303.1 (M+Ff+). 59.2 2-(Ripekidia-yloxy)-benzonitrile
hydrochloride A solution of 4-(2-cya o-phenoxy) pipertdine-l-carboxylic
acid tert-butyl ester (5.14 g, 17 mmolyin,CHRG1R (A0,4ngl) was treated with

sat. 20 2 )| After 2 h ﬂg}F form solid was collected by
fiItrali?ﬁvz% Wgé % W((};H] 20 to i L % @Oxﬂ mmol) of a white
(M

powd 3 _ @@eF@r’?sl4¥lL2ﬂhﬂ}

Bi- ZPE’,‘VW ﬁH@ W-biperi i1 1rthyistvalaheryiycarbamit 15
acid trtasid-estenexysolution of 2- @Qﬁ@@!ﬁm‘} ¥loxy)-benzonitrile
hydrdetionidel{255 mg, 1.07 mmol) and
[trans-4-(2-oxo-ethyl)-cyclohexyll-c B&fhic acid tert-butyl ester (284 mg,

4 4.4

||||||U|) ill L, L UiLIIIUIUU I'are \O IIII) wdas blIIIUU over III IIl G.L FOOf
tem pgr@pdg;o I}La%o@)@l?aH (340 mg, 786 Hndl)dndsiddded and stirfing
con1 1 4264tr1 'll'i(k)lleo[nlxture wag paftioned between H20 and EtDAC.
gBe nlcé) er was waskeéi%i?h @gh}}lql-{@g@n gl and4¥ire. After

ryin S‘W 8¢ %}Ifﬁré ér&vent was evapo d the product was putified
by ght ﬂﬁ 8202 to CH2CT /?Rﬁ? 16 Yis d 315 mg (69%,
0.74 hemigipestean off-white olid. MS El)iczrzém(mq@lil) 5 9,4p-f-2

trMlis-4-AnthP-L e6thn-4-40.. 25 h\l rochloride

Example 51

Tetrahvdro-pyran-4-carboxylic acid trans (4-12-[4-(2,4,5-trifluoro-phenoxv)-piperidin-

1-vil-ethvll-cyclohexvyli-amide

According to the synthesis of example 19 the title compound was prepared from Trans

(4-{2-[4-(2,4,5-trifluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-amine and



A solution of
Trans-4-12-14-(2-cyano-phenoxy)-piperidin-1-yll-ethyll-cyclohexyl)-
carbamicacid tert-butyl ester (305 mg, 0.71 mmol) in CH2C12 (3 ml) was
WHSHIB @R sat. HCIsol. in Et20 (2 m1). After 2 h the formed BEREERAEE7/061253
collected by filtration and washed with Et20_to yield 249 mg (96%, 0.68
mmol) of a white powder. MS (m/z): 328.2 30 (M+FF) 59.5 N-( trans-4-J
XamafpEyanophenokygrpipendintksphretivy ERidlobe xeydped gdtammitieing with
We2(R8L0a2899R T/ BER 200 106 ) 303 REs-( 103 spioiqrOfifigOH (21
mg, 0.34 mmot) in DMF (3 ml) were subsequently added TBTU (111 mg,
Q34 ﬁﬁ@ﬂlﬁ@%t@@%@@gﬂ?&’ &%MQ{LV@EQ&SW&@QS?LQCW%Q}; LN N-ice
tem eiatlﬁrle 2- (1[2-(traus-4-amino-cyclohexyl )-ethyll-piperidin-4-yloxy] -
BéhzGritrile 'ﬁ)f rochloride (120 mg, 0.33 mmol) was added. Stirring was
contiuedover 5 night;thenthe-splvent-was evaporated-and-theresidtre
partitigfred betweemiad@Orand: Et0A0{ The organiedayeryids washedavith
sat. gguda HCO3 sol, and brine and dried over Mg504. Solvent | ¢,
evaporation afforded 102 mg (84%, 0.28 mmol.) of an off-white salid. MS
(m/z): 370.2 (M+EIll).  Using the same procedure further derivati @Aﬁ}i{)e

beensynthesized.They comprise-10-examples-59-to-60E£x—1No
/

SystematiCﬂm,mg\[p§;§£tj@g materigls M\ _%ﬁffd{@\“/iﬁﬁ%"%g N
-(trans-4-{2€ Aﬂ-) 2- E acrllg- heqﬁggy)- piperidiniflaygheethytoxy)-
cyclohexy|p-a ef?mlpe 9’5 -1149%trans:4s-aminoseyelahaxyl)- 469-5
ethyl -ygiperiai" AN ok e Yonitrile ' .
phenoxy)-piperidin-1- cyclohexyl)-amine and
yi]-ethyl}-cyclohexyl)- Tetrahydro-pyran-4-
amide carboxvylic acid

Trans (4-{2-[4-(2,4,5-

Cyclobutanecarboxylic .
trifluoro-phenoxy)-

acid trans (4-{2-[4- 438.5 o
. (2,4,5-trifluoro- > piperidin-1-yl]-ethyl}- 439.0
2 phenoxy)-piperidin-1- cyclohexyl)-amine and
yli-ethyl}-cyclohexyi)- Cyclobutanecarboxylic
amide acid
Trans (4-12-14-(2,4,5-
2-Methyl- .
: trifluoro-phenoxy)-
cyclopropanecarboxylic | 438 5 o 439.5
acid trans (4-{2-14- piperidin-1-yl]-ethyl}- .
53 | (2,4,5-trifluoro- cyclohexyl)-amine and
phenoxy)-piperidin-1- 2-Methyl-
yl]-ethyl}-cyclohexyl)- cyclopropanecarboxylic
amide acid
Trans (4-12-[4-(2,4,5-
4-Methoxy-N- trans {4- 'mns( (2-[4-(24,5
[2-[4-(24,5-trifluoro- | 490.5 | trifluoro-phenoxy)- 491.2

>4 | phenoxy)-piperidin-1- piperidin-1-yl]-ethyl}-
yi]-ethyl}-cyclohexyl)- cyclohexyl)-amine and

benzamide 4-Methoxy benzoic acid
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hydrochloride and acetic acid 370.2 60 Quinoline-4-carboxylic acid (
trans-4-1 2-[4-(2- cyano-phenoxy)- piperidin-1-yl] -ethyl] -
cyclohccyl)-amide 482.6 2-{ 1 42-(trans-4- amino-cyclohexyl)-
WetERikpIBEHdin-4- yloxyl -benzonitrile hydrochloride and PCT/EP2007/661253
quinoline-4-carboxylic acid 483.3 61 N-(ttgns-4-{2-[4-(2- Cyano-phenoxy)-
piperidin-1-y11-ethyl}- cyclohexyl)-4-ethoxy- benzamide 475.63
2-[I-[:Zggr'%rans-4 mino-cyclohexyl)- iethylj-piperidin-4- yloxyl-benzonitrile
hydrochioride gﬁﬁteﬁr} h8%SEbenzdit cid A1 ting materials MW

No found
(M+H)"

Trans (4-{2-14-(2,4,5-

4-Chloro-N-trans (4~ X
trifluoro-phencxy)- 495.2

{2-14-(2,4,5-trifluoro- 494.9
55 | phenoxy)-piperidin-1-
yl]-ethyl}-cyclohexyl)- cyclohexyl)-amine and
benzamide 4-Chloro benzoic acid

piperidin-1-yi]-ethyl}-

) i Trans (4-{2-[4-(2,4,5-
Thiophene-2-carboxylic :
trifluoro-phenoxy)-

?;ji ;Z?ﬂéirr{;i & 466.5 piperidin-1-yl]-ethyl}- 467.2
>6 phenoxy)-piperidin-1- cyclohexyl)-amine and

yl]-ethyl}-cyclohexyl)- Thiophene-2-carboxylic

amide acid

Example 57

N-trans (4-{2-{4-(2,4,5-Trifluoro-phenoxy)-piperidin- 1-vl]-ethvli-cyvclehexyi)-
acetamide

According to the synthesis of N-Trans (4-{2-[4-(4-Fluoro-phenoxy)-piperidin-1-yl]-
ethyl}-cyclohexyl)-acetamide (example 8), the title compound was prepared from Trans
(4-{2-{4-(2,4,5-trifluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-amine and
acetylchloride. MS (m/e): 399.3 (M+H™).

Example 58

Thiophene-2-carboxvlic acid trans (4-{2-[4-(4-cvano-2-fluoro-phenoxv)-piperidin-1-vi]-

ethvll-cyvclohexvl)-amide

According to the synthesis of example 1 the title compound was prepared from Trans 4-
{11-[2-(4-Amino-cyclohexyl}-ethyl]-piperidin-4-vioxy}-3-flucro-benzonitrile and
Thiophene-2-carboxylic acid. Preparative HPLC on reversed phase eluting with
acetonitrile/water yielded the title compound. MS (m/e): 456.3 (M+H").

Example 59

N-trans (4-{2-[4-(2-Cyano-phenoxy)-piperidin-1-yi]-ethyl}-cyclohexyl)-acetamide
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Example 62 WO 2008/052899PCT/EP2007/061253
N-trans-(4-{2-14-(4-Chloro-2-cyano-phenoxy)-piperidin-1-01-ethyll-cyclohe
ryllacetarnide 62.1 2-11-124 trans-4-Amino-cyclohexvl)-ethyl

WihrieHefitidyloxy1-5-chlorobenzonitrile hydrochloride 5 Pre4i&@ia007/061253

analogy to example 59.4 starting from 5-ghloro-2-fluorobenzonitril. MS
(m/z) 362 3 (M+H+) 62.1 N (trans -4- 12 [4 (4_Ch|oro 2 -Cyano- phen oxy)

example 59 5 from 2 -{1- [24trans 4 amlnocyclohexyl) ethyl] 10
piFdnichiob4syloxydbt el ro-fenzonitrile hydedchlaside and-acetic acidstMSd

Qﬁﬁ?ﬁ:r@%ﬁ@ai%? g@ﬁHS('S@/&h@%mej@@&ﬁggrﬁ fB&LJTeé?X@‘?—I%%ﬂaHVSe; have

F e R Rt DTG Y BITE b N4 i e i
@ﬁT@F@&%%%ﬁ’éﬁéWiﬂﬁ@ﬁdﬁﬁ@d §cethiriaycloHeXyhelace tariitiening it
Deddrep2rfHransd £10Ac. The organic layer was washed with sat. aq. NH,Cl sol. and
brine and dried over MgSG,. Evaporation of the solvent vielded 5.65 g {quant., 0.17
mmol) of a yellow oil. MS (m/z): 303.1 (M+H").

59.2  2-(Piperidin-4-vlioxy)-benzonitrile hydrochloride

A solution of 4-(2-cyano-phenoxy}-piperidine-1-carboxylic acid tert-butyl ester (5.14 g,
17 mmol) in CH,Cl; (40 ml) was treated with sat. HCl sol. in EtO (20 ml). After 2 h the
formed solid was collected by filtration and washed with E;O to vield 3.38 g (83%, 14
mmol) of a white powder. MS (m/z): 202.2 (M+").

59.3 Trans-4-12-14-(2-Cvano-phenoxy)-piperidin-1-vli-ethvli-cvclohexyl) -carbamic

acid tert-butyl ester

A solution of 2-{piperidin-4-yloxy)-benzonitrile hydrochloride (255 mg, 1.07 mmol) and
[trans-4-(2-oxo-ethyl}-cyclohexyl]-carbamic acid tert-butyl ester (284 mg, 1.18 mmol) in
1,2-dichloroethane (5 ml) was stirred over night at room temperature. Na(AcO);BH (340
mg, 1.60 mmol) was added and stirring continued for 24 h. The mixture was partitioned
between H,O and EtOAc. The organic layer was washed with sat. ag. NaHCQOs sol. and
brine. After drying (MgSOy) the solvent was evaporated and the product was purified by
chromatography (CH,Cl; to CH,Cl,/MeOH 9:1) to yield 315 mg (69%, 0.74 mmol) of an
off-white solid. MS {(m/z): 428.4 (M+H™").

59,4 2-{1-{2-{trans-4- Amino-cvclohexyl)-ethvll-piperidin-4-vioxvi-benzonitrile

hvdrochloride

A solution of Trans-4-{2-[4-(2-cyano-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-
carbamicacid tert-butyl ester (305 mg, 0.71 mmol) in CH,Cl; (3 ml} was treated with sat.
HCl sol. in Et;0 (2 ml). After 2 h the formed solid was collected by filtration and washed
with Et,O to vield 249 mg (96%, 0.68 mmol) of a white powder. MS {m/z); 328.2
(M+H")

59,5 N-{trans-4-12-14-(2-Cyvano-phenoxy)-piperidin-1 -vl] -ethvl}l-cvclohexvl)-

acetamide
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amino-cyclohexyl)- ethyl] -piperidin-4- yloxy}-5-chloro- benzonitrile
hydrochloride and acetic acid 404.5 63 Cyclopropanecarboxylic acid trans
(4-124 444- chloro-2-c yano- phenoxy)-piperidin-1- yfl-ethyll-cyclohexyl)-

WEMaEU528%41 - [2-( trans-4- amino-cyclohexyl)- ethyl] -piperidiGI4EP2007/061253

yloxy}-5-chloro- benzonitrile hydrochloridgyand Cyclopropanecarboxylic
acid 4303 WO 2008/052899PCT/EP2007/061253 - 52 - EX.
To a solution of AcOH {21 mg, 0.34 mmol) in DMF (3 ml} were subsequently added

TBTU (111 mg, 0.34 mmol) and Et;N (100 mg, 0.98 mmol). After stirring 90 min at
rocom temperature 2-{1-[2-(trans-4-amino-cyclohexyl)-ethyl]-piperidin-4-yloxy}-
benzonitrile hydrochloride (120 mg, 0.33 mmol) was added. Stirring was continued over
night, then the solvent was evaporated and the residue partitioned between H,O and
EtOAc. The organic layer was washed with sat. aq. NaHCO; sol. and brine and dried over

MgSQ,. Solvent evaporation afforded 102 mg (84%, 0.28 mmol) of an off-white solid. MS
(m/z): 370.2 (M+H").

Using the same procedure further derivatives have been synthesized. They comprise

examples 59 to 60.
MW
i‘i’ Systematic name MW Starting materials found
(M+H)"
2-{1-[2~(trans-4-
N-(trans-4-{2-[4-(2- ammo—c?rclo.be'xyl)w
o Cyano-phenoxy)- ros cthyl]-piperidin-4- 370.2
piperidin-1-yi]-ethyl}- ' yloxyi-benzonitrile
cyclohexyl}-acetamide hydrochloride and
acetic acid
Z-{1-{2-(trans-4-
Quinocline-4-carboxylic aminor c?fclo.he"xyl )-
acid (trans-4-{2-[4-(2- ethyl]-piperidin-4-
60 | cyano-phenoxy)- | 4826 | Yloxyl-benzonitrile
piperidin-1-vl]-ethyl}- hydrochloride and 483.3
cyclohexyl)-amide quinoline-4-carboxylic
acid
2-11-[2-(trans-4-
N-{trans-4-{2-]4-(2- amino-cyclohexyl}-
Cyane-phenoxy)- ethyl}-piperidin-4-
61 | piperidin-1-vi]-ethyl}- | 475.63 yloxy}-benzonitrile 476.1
Cyclohexyi}»-ll.—ethoxy- hydrochloride and 4-
benzamide o
ethoxy-benzoic acid

Example 62
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No Systematic name MW Starting materials MW found (M+H)1 64
Tetrahydro-pyran-4- carboxylic acid trans (4- 12-14-(4-chloro-2-
cyano-phenox-y)- piperidin- 1-yll -ethyl |- cyclohexylp-amide

WO T80/95H¥:ns-4- amino-cycloheryl)- ethyl]-piperidin-4- ylo)y PGLEHgpL061253

benzonitrile hydrochloride and Tetrahydrgrpyran-4- carboxylic acid 474.3
Example 65 N trans 4-12- 14 -(3-Chloro-2-cyano-nhenoxy)-piperidin-1-yll
o 4ol heyd ' Imidao-phenoxy)-piperidin-1-vli-ethvil-cvclohexyl)-

stalsins

acetamide

62.1 _ 2-11-12-(trans-4- Amino-cyclohexyl)-ethvl]-piperidin-4-vioxvl-5-chloro-
benzonitrile hvdrochloride

Prepared in analogy to example 59.4 starting from 5-chloro-2-fluorobenzonitril. MS
(m/z}: 362.3 (M+H+),

62.1  N-(trans-4-{2-{4-(4-Chioro-2-cyano-nhenoxy)-piperidin- 1 -vl]-ethvl! -cyclohexyi}-
acetamide

Prepared in analogy to example 59.5 from 2-{1-{2-(¢trans-4-amino-cyclohexyl)-ethyl]-
piperidin-4-yloxy}-5-chloro-benzonitrile hvdrochloride and acetic acid. MS (m/z): 404.5

(M+TT+).

Using the same procedure further derivatives have been synthesized. They comprise
examples 62 to 64.

MW
i); Systematic name MW Starting materials found
{(M+H)"
2-{1-[2-(trans-4-
N-(rass-d- 2 4-(4- amino-cyclohexyl)-
Chloro-2-cyano- ethyl]-piperidin-4- 4045
62 | phenoxy)-piperidin-1- yloxy}-5-chloro-
yli-ethvli-cyclohexyl)- benzonitrile
acetamide hydrochloride and
acetic acid
2412 (trans-4-
) amino-cyclohexyl)-
Cyclopropanecarboxylic o
acid trans {4-{2-14-(4- cthyl]-piperidin-4-
chlore-2-cyano- yloxy}-5-chloro-
6 phenoxy)-piperidin-1- benzonitrile 430:5
yl]-ethyll-cyclohexyl)- hydrochloride and
amide Cyclopropanecarboxylic
acid
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5 Intermediate O (trans-4-Acetylamino-cyclohexyl)-acetic acid ethyl ester
(trans-4-Amino-cyclohexyl)-acetic acid ethyl ester (10.0 g, 45 mmol) was
dissolved in CH2C12 (150 ml) and Et3N and AcC1 (3.89 g, 50 mmol)

Wiaras4igeYd. The reaction mixture was stirred 3 h at room tePpéftepe7/661253

before washing it with H20 and brine. After drying 10 (Na2S04) the
solvent was evaporated to yield 8.42 g (82 %, 37 mmol) of a white solid.
MS (m/z):228.3 (fM+HIi ). Intermediate P
N-1tr ans- -4-(2-Hydroxy-ethyl)-cvclohexyll-acetamide LiAll-14 (2.10 g,w
mmol) ahd THEyiSRmd)naeke placed i a dry Baliong Afieneboling |ddhis
mixtur®'fo|0C a solution of (trans-4-acetylamino-cyclohexyl)-acetic ggidy)*
ethyl lester (8.42 g, 37 mmot) in little THE Wwas added dropwise. The
reaction was stirred | h before careful neut ralrzgt{on yvtq;ﬁgg (5.6\ml), L N
NaOH (3 x 5.6 ml) and more H20 (5.6 m1). The resultln mixture was
stired over nighthefese;fitaring off the so |dsa@%fb6¥5}f? 8t the solvent

and drying y%g’fn jgh yacy aljm foorded 5.25 gtliFblopi28idmbl) of a light

20 brown solrg l@ﬁ é) (IM-thin)] WQioxy}-5- chiero-
20081 E62899P 69/ 61253 - 53 - Inter ediate. 4743

transt4-(2+ Oxocéﬁ?ﬁ)? BdHdxyl1-acetamide DM %12(% %le 47 mmot) in
CH2C12 (R0iRyidhaslatide®al-78C to a ctrrré&'@%ﬂ&iﬁﬁ@ﬁ%ﬁ #alylchloride
(2.9 ¢, 23 mmaiylirhep2612dg 00 m1). AfEr Tetw shiyring @trafi8C a lsolution

5 of N-Itrans-4-(2-hydroxy-ethyl)-gyclohexyli-acelamide {248 9, 12 mmol)
in CH2CIZ (80 ml) was added followed after 2 h by Et3N (7.14 g, 71
mmol). The mixture was allowed to reach room temperature and was
then diluted with F120 and extracted with CH2C12. The combined organic
layers were dryed (M2504 and the solvent was evaporated to afford the
uct Chromatography (CH2C12/MeOF1 95:5) yrelded 1.759g (81

- orgé -(pip ndin-4-yloxy '
2= =6-(piperidin-4-yloxy)-benzonitrile hydrochloride was prepared in
analogy to example 59.2 from 2-cl-doro-6-Buoro-benzonitrite and

I #peridine-1- carboxylic acid tert-butyl ester. White solid. MS
(rn/z) 237 0 ((M+Hll) 15 65 2N|ttlansr4 42|4 a-Chlo ro c ano-- - etti ex -

2 20 & agietamide (intermediate Q,

11 0 60 mmol) was addedto a mrxture of
Etmnro&aéexéprpemdnmcgllbxygtmmmw@hydrwﬁlg;rtﬁen@mﬁn) mgs 0igk8lved in
.FIE@)zMQ@Mj@H@ﬂQ?FhQﬁ@A@@T‘@ sAlterstiring) &r@@&cﬁ@@{n?@m%% Ehixture

152 0 72 mmol) was,added. ac mixt
\r;vvg% Sgtlrr%%?ﬁrtth eg)r _9‘1 erat rrmb P{}}‘ € wasiing it W] h é é%gGrlqe fklrgrer drying

ore reatment wi ai‘t%
ExtralliomPi it er2et svaginl dierNdS90 4 é%a(pcﬁréﬁaﬁfé} fi@ whipepplid MS
amdzchiohiatography.(amino modified silica gel, Hept to EtOAc) afforded
114 mg (59%, 0.28 mmol) of product as a white solid. MS (m/z): 404.5
(ZMrriediti)e PS5 Example 66 N-trans (4-42- A- 3-Chloro-4-fluoin.-1- -erh. 1
-c clohex 1 - acetamide 66.1 4- 3-Chloro-4henoxeridine- 1 -carbox lic acid

tertpul 1638 vdroxy-ethyl) -cvclohexvll-acetamide

LiAlH; (2.10 g, 55 mmol) and THEF (150 ml) were placed in a dry ballon. After cooling
this mixture to 0 °C a solution of (trans-4-acetylamino-cyclohexyl)-acetic acid ethyl ester
(8.42 g, 37 mmol) in little THF was added dropwise. The reaction was stirred | h before
careful neutralization with H,O (5.6 ml), I N NaOH (3 x 5.6 ml) and more H,O (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 light
brown solid. MS (m/z): 186.4 ([M+H]).
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DEAD (214 mg, 1.2 mmol) was added dropwise to a cooled (0 C) mixture
of 4-hydroxy- 30piperidine-l-carboxylic acid tert-butyl ester (206 mg, 1.0
mmol), 3-chtoro-4- fluorophenol (130 mg, 1.0 mmot) and PPh 3 (332 mg,

W Z0paPE8°th TI-IF (5 m1). The yellow mixture was stirred ovetRkjREHP7/061253

room temperature. The solvent was evapgarated WO
2008/052899PCT/EP2007/061253 - 54 - and the residue purified by

chipmthaiaghy (Hept to Hept:EtOAC 4:1) to yield 205 mg (61%, 0.62
mmol) of product YeIIOW|sh viscous oil. MS (m/z) 330 3 ([MLR]). 66.2 N

-cyclohexyl )- acetamide 5 The tltle compound was prepared in analogy to
EXIDIE3 6. 2, Santimg frentTH,Cl, (20 ml) was added at -78 °C to a stirred solution of

%)@:gg%{g(ﬁ %& I\é'(liqf% @g%]z H %'@QQ{?&B{@O&%&? F‘ﬁ'?uﬁ‘?[ﬁ ,g? ytt%g 5ol ution

toligo%4: leY r8§¥o ;I F(W Seaismiee .Be]rfa lzlmi?fPléfﬂﬁleClZ (80
‘eytiokesdded follared Wﬂ‘@lcbifnbbﬁhéq Wwasimeparsudh ditadagixtoexamplewed to
6@.@5&&5@@ tempcza%béc &Eiﬂu@zE@ ﬂ{mluwcmxetﬁcpﬁ@ Mﬁ Emfz):09i3( dvrtt]. The

)cio'l?lﬁ% 3@ Hi OII 616 arb “Csﬁ‘f e so Ve S’t wa e ted to afford
e B ran

uor enoxy rox Interme
21 Ef@ﬂFbPé%‘fﬁ&o%@Hb’i’inY 6 fﬁé‘ﬁ@%h‘egi %a}fﬁbiaﬂ.é e GLAE
terbutyf e St RevoisedOxES Braiza-bicyeid J4+HOhep tane-3-carboxylic
acid tert-b utyl ester (1g, 5
65.1_2-Chloro-6-{piperidin-4-vloxy)-benzonitrile hvdrochioride

2-Chloro-6-(piperidin-4-yloxy)-benzonitrile hydrochloride was prepared in analogy to
example 59.2 from 2-chloro-6-fluoro-benzonitrile and 4-hydroxy-piperidine-1-
carboxylic acid tert-butyl ester. White solid. MS (m/z): 237.0 ([M-+H]").

65.2 N-trans {4-12-[4-(3-Chloro-2-cvano-phenoxy)-piperidin-1-vl]-ethvii-cvclohexyl) -

acetamide

N-[trans-4-(2-Oxo-ethyl}-cyclohexyt] -acetamide (intermediate Q, 111 mg, 0.60 mmol}
was added to a mixture of 2-chloro-6-(piperidin-4-yloxy}-benzonitrile hydrochloride
(131 mg, 0.48 mmol) in 1,2-dichloroethane (5 ml}. After stirring 8 h at room temperature
Na(AcQO);BH (152 mg, 0.72 mmol) was added. The reaction mixture was stirred further 7
h before treatment with aq. sat. NaHCO; sol. Extraction with CH,Cl,, drying over
Na;50s, evaporation of the solvent and chromatography (amino modified silica gel, Hept
to EtOAc) afforded 114 mg (59%, 0.28 mmol) of product as a white solid. MS (m/z):
404.5 {{M+H]").

Example 66

N-trans (4-{2-[4-(3-Chloro-4-fluoro-phenoxy)-piperidin- 1 -vil-ethvll-cvclohexyl)-

acetamide

66.1 4-(3-Chloro-4-fluoro-phenoxy)-piperidine-1-carboxvlic acid tert-butvl ester

DEAD (214 mg, 1.2 mmol) was added dropwise to a cooled (0 °C) mixture of 4-hydroxy-
piperidine-1-carboxylic acid tert-butyl ester {206 mg, 1.0 mmol}, 3-chloro-4-
fluorophenol (130 mg, 1.0 mmol) and PPhs (332 mg, 1.3 mmol) in THF (5 ml). The

yellow mixture was stirred overnight at room temperature. The solvent was evaporated
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20 mmol)was solved in dioxane (5 mL), 2-Chloro-4-Fluorophenolwas

added ( 1.471g, 10 mmol) and sodium hydroxide (0.401g, 10 mmol). After

20 h refluxing, the mixture was cooled, ammonium chloride was added
WarRdHESHRture extracted three times with ethyl acetate, the B6HiBRI807/061253

organic phases were dried with magnesisyn sulfate and concentrated

under vacuum. After a flash chromatography with heptane/AcOEt 1:1 to

2B arsprarerAcORthy sbiichthie gitle loothivouhd Weas Bitainéd Jas salid 205 mg

(@ 080 AB% Stiekd)s M dmiRlicAAd: S IVstAGR- MintesmediatesD [88.27rans

4-(2-Chloro-4-fluoro-phenoxy)-piperidin-3-oh trifluoroacetic acid salt
@d26:9.(Q, 36 MM 98 ¥aNS - 4-fluoro-phenoxy)-piperidin- 1-vil-ethvli-cve lohexyl)-

ester was solved in dichloromethane (1.5 mL) and trifluoroacetic
idwas added at OC (0.25 mL, 3 mmol) and the mixturewas stirred at
s & 6@?@%@"&#@?@%@@@?@@@ ‘B33l terhpariiisd evetrigibloro-
Kdloo3Iwascsiowiyraddad Untirpbk@ianddhemrixtite extrached witld 3viS (m/z):
tiges with-gichloromethane and ethyl acetate. The solvent was
evaporated to yield 0.093 g (0.26 mmol, 71%) of a white solid that was

#ﬁed V\flt%gut purification on the next steps. MS (m/e): 246.2 (IM+H"). 5
e ate J 68.3Trans (4-{(942-Chi o ro-9-fluoro-phenoxy

»3rhydroxyspiperidin -tryilethye cyglohexiagarhamisiagid terthut.
ester £ 8 ording to the synthesis of example 1, the title compound was
from Trans 4- ( 2-Chloro-4-fluoro-phenoxy)-piperidin-3-ol;
tphluor acetic a%lg salt, Trans: [4- (2 x0- 10 ethy% P(¥c:lohexy carbamlc
acid feFtcbleﬁo QL ah BT EBY; ntﬁﬁ%é’fé’x%ﬁ%ﬁi} SUHEH (R9SY. 4%
ﬂvﬂlmyphﬂe@hwé‘&ia@rzdlésl\&ﬂaﬁs}43199 3([M+H]")
2-14-(2-chloro-4-fluoro-phenoxy)-3-hydroxy-piperi d|ne yll -
eyalabixyd )-amine 15 According to the synthesis of intermediate K,
example l, the tltle compound was prepared from Trans (4-12- [ (4-
5=A-gh1 , ; A rtimdt Aglorethlytnoxy)-3-rydroxy-
mmie@mxylﬁwﬂﬂam@aemﬁen puﬁ)deester in dlchloromethane and
trifluoroacetic acid. MS (m/e): 371.3 (M+H+). 68.5
Quinaline-9 8arboxyllc acid (9-12- [trans 4-(2-chloro-4-fluoro-phenoxy)-3-
20 hydroxv-piperidin-I-yll-ethyll-cyclohexyl)-amide Prepared in analogy to

gxample, ), fron )aBhe-1-carboxylic acid

HhY ﬁ%%r@&%“ In-l-y
uinoline-4-carboxylic acid with

R+AdHsbrarotriazol-dryt)elsds @ﬁ;@ptﬁ@@%ﬁéﬁ@nwrﬁc@raﬂﬂ%gamaéﬁu (lg, 5

@19&§VQ15 sc]iggdmrmg éyﬁnrg ’(\%%Hmldyiﬁﬁ)lr EYJraF‘J&e :Fheno was adqn de ? 1.471g, 10

xample 69 %umo car oxy acid trans

t’anig)lgﬁl %é}uap&y&yiwgedf €h6 69&%%1 BA ter 20 h refluxing, the mixture was
hyalroxypiperidinm tHidrigthyhsoydliot eyl )Hamidet 6. tx(BRBRJhree times with ethyl

At nioreuinibuar @R heR Pruk-3 Y F ax¥DIPRKicines dseRRoRMHIE Atldoncentrated

ES’I ru%ceu%[%r 3OA tgrOOg fTraéhS mato m h W1ﬂ he tane/ cOEt I:'1 to 1:2
hioro-4-fluoro-phenoxy)-3-hydroxy- endine cid

ﬁtﬁfm (e eithiprers. iﬁwgépm rﬁeéﬁﬁaﬂé@ds&%wgv‘r«o%m MS
Ftoel/héEptanei+AcC ).

4- 52 Ch#ro 4 fluoro-phenoxy)-3-hydroxy-piperidine-T - 30 carboxylic acid

Intermediate D

68.2  Trans 4-(2-Chioro-4-fluoro-phenoxv)-piperidin-3-ol: trifluorcacetic acid sait

0.126 g (0.36 mmol) of trans 4-(2-Chlore-4-fluoro-phenoxy)-3-hydroxy-piperidine- 1 -
carboxylic acid tert-butyl ester was solved in dichloromethane (1.5 mL) and

trifluoroacetic acidwas added at 0°C (0.25 mL, 3 mmol) and the mixturewas stirred at
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WO 2008/052899PCT/EP2007/061253 - 56 - to obtain 0.323g of (3R,4R)-
4-(2-Chloro-4-fluoro-phenoxy)-3-hydrox p peridine-1- carboxylic acid
tert-butyl ester. MS 405.4(M+Ac0-). Quinoline-4-carboxylic acid trans 4-{

WO REY-4-(2-clalloro-4-fluoro-phenoxy)-3- hydroxy-piperiBii-/BPapF/e61253

-ethyl I -cyclohexyl )-amide 5 Prepared ig@nalogy to example 69 from
c312,41()- 4-(2-Chloro-4-fluoro-phenoxy)- hydroxy-piperidin-

Topm tethptireyciomexylsbimindl el Quisloline addalrbosy it Teciohdvitie mixture
H{thtbenaelriazeld wil)-did@.rietrmethd wiopiwm ietrafluorpharates

106 a ethylcli ro lamine i F. MS
S Efaﬁté’f’ﬁ ey e e B R g
(§§1 fsytpan rseafﬁtr@ﬁo\éﬁé%r% 6.2 (M+H').
hydroxy-piperidin-l-y11-ethyll-cycloheryl)-amide 70.1
s&mﬁﬂ%bhloro 4-fluoro-phenoxy)-3-hydroxy-piperidine-1-carboxylic

acrd tert- butyI ester O 700 g of Trans

, ? e ipexiditiehidcaryaxylic dicid 35] -ethvl}-
W&t&t@yﬁ@&tﬁﬂammlﬁt&%ﬂw@%@ﬁpafated in Chiralpak AD using 10%
EtOH/heptane to obtain 0.322g of

BSsad @tﬁ@i?ﬂ%ﬁ%sfw&ﬁﬂglféoﬂtw§€t?13édcr&%<ﬂ198r@t9ﬁ ;t 9@&@3&% % rans 4-

e t%g ster. MS 405 tAC oline-4-carboxylic acid trans

?g (§5 A 1)1010@) ZP]fP 5 wag c}]ﬂg{ﬂ] yroacetic act sait Trans-[4-(2-Oxo-
ﬁgtdr%wréﬂ@éﬁﬂmqaslnaétﬁwnéy@r@ﬂmrylaﬁtm@mSpdepa@dqnt@nMrdrlde. (MS
éxample 169 fronHt 85,45)- 4-(2-Chloro-4-fluoro-phenoxy)- 3-
hydroxy-piperidin-l-y1l-ethyll-cycloheryl)-amine.and

Quingline:4-garboxylic acid with

Z2-(1TT-benzotriazol-1-y1)-1,1,3,3-tetramethyl uronium tetrafluoroborate
(3.935 074106 1Mmol)-anerbi-ethdaiissiepyamineio B M MEH{M/G)- ethyl}-

AdMH ) Example 71 25 Quinoline-4-carboxylic acid trans
%Z gz-ll-tlzl-ﬂuoro -phenoxv)- plperldm -1 11 ethyl1- cyclohelcyl) -amide

ter ediate G Tran C -acetic I es ter Ste

BB koG0P EBE R D0 I A CENT ol deci g vas
R0OEY, i) dag Md@d@blaretﬁrﬂa@'@mﬁtﬁﬁwﬁ@gérsf-smel1dm 1-y1]-

stgiimyhldroxidie sblutionaindEontlu deiemnizated inaddesnThealean yeloworcacetic

solution was transferred.inte a high-pressure autoclave that it charged
with 30g (511 rnmol) of water-wet sponge nickel catalyst The autoclave

wias seqla flished withitagen and.p,en plassized 12 S banuls.
roen= € reactjon mixture was stirred and heated 1o O A8IT

SO IR S R bR -E 8 RIEUEABEYSNd charged under nitrogen

with another 30g (511 mmol) of the Tponge nickel catalyst. The autoclave

RsBAEd A anatan Withani sge A amaTtries preskfizeblrsor 19 Barcanbeney)-3-

bedselwvaphedbed 1d [130¢ whilkBtiriing: (dnmadmbninptessurendfck3le acid with

banswas,pbseryed)-Hyeroganatianyas 1.0 89{&%@&%&{050%%0(6%% 0.106

The autoctavewas . then co ed, vent %{{u §Wlthn en,and th&
B S B o Mo e P B
Qgg%réfﬁ‘rggval of the solvent a crude was obtained. The intermediatewas

tly in the next step without purification. MS (m/e): 158.3 (M+Fill)
°f 2 A solutron_of the Trans 4- amlno cyclohexyl) acetlc acrd

h&w_y@mw’tediwﬁwde mg idd under vacuum overnlght |

The residue was suspended in 146mL of a 6.5N ethanolic HC1 solution

ij% Y ?ﬂh'r)x%ng-cgqgox Aic acid
%rynes)% Shggr vacuum. The residue was drssolved in ethanol, treated with

eﬂwroadstdm@@e@tmmghmabmr@tr%@ i pemdme 1(carb0xyl1c acid
fic ac ' oC gr Q.O
T T .

vacuum. MS (m/e): 186.1 (M+H+) 25 Intermedlate L
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Trans-{4- | (Qumoline-4-carbonyl)-aminol-cyclohexyll-acetic acid Step 1 {
Trans -4 -l (Ouinoline-4-carbonyt)-aminol-cyclohexyll -acetic acid ethyl
ester hydrochloride salt 30 A mixture of

W PARE Y% Mino-cyclohexyl)-acetic acid ethyl ester hydrochlFHdEEB265 §61253

17 mmol)was solved in dichloromethanesGl15mL) and

quinoline-4-carbonyl chloride hydrochloridewas added (4.184 g, 18mmol)

followed By 1he sionRadditibn’of triethyidtnine (e 8o} -8dmdnoky atip@idine-1-

Thesridiurewas:sihired at#oan wmparatuer WO

2008/052899PCT/EP2007/061253 - 58 - overnight and the salts obtained

@5@&%{1}@@%}5&%'9&@%%fdztrdtﬁwa% extraciad: TR N enoxy ) - 3-
The organic phases are dried

mgAfter a flash chromatography

with heptane/AcOEt 4:1 t Et a solid was obtained that was

(SERTSEAI SHUREH EAG AW?&%% HBENERS SrutRetde LS >

aypirkcsolide2dne byi2eh yiekd) asgih/e)nisd.nsl (Kt iStep @ifranybd &id with

Q(Qdmdéﬂ@o@réz@arbdnyn ramim}neﬁéd@hamradeﬂéemrobmm 0.035 g, 0.106

8- n -G rage | e ter
ﬁh roc c#%\e sz:f} ?g 1¥r2)§ mrno v%/{ag%%’?fa(giegd W?ﬁ%t li %ﬁjm@%néh fl
Eonoﬂgd@te (333g, 79 mrnol) in a mixture of water (65mL) and THE

d the mixture was heated at reflux for 5 hours. A 2/3 of the
nd HCI 37% was added ulntll pH 7 _ The o

4ot il ) nloro.dadl

|xture was evaporated :

i 813 i (-hohakitain r--.-«l that was recrystalllzed on
toluene (2 2 g 88. 6% 15y|eld) MS (nt/e) 313.1 (M-frE11). Intermediate M

Foans¢ik J(QA. olingrdrsarporyd-seingkeyciohexd-thinacstic. acithSnlic acid
athvl gsierg, 19 g of Trans-14-

uinoline-4-carbonyl)-amino]-cyclohexyll-acetic acid (7 mmol) was
added bf 12360 2 oflidichlordmeibanendben3lgdnixphoxallehlpda@wadic acid
addsd (2160 mmelh JhesusRensionwas: healer ie A%'%ﬁdﬁ%dme@%d tane
then the %%ggé EH %é %%%ﬁntr ég under vacu T%e residuew
tgicketp th LT A ATora B AL SRLSBANIO e g geng ne-!-
ﬁdfﬁ@ﬁ)’bédm%t@’ﬂh?ﬁﬁfkﬂaﬁe MSHRPpreparediom 1.45 mL of ethanothiol
and 12 07 mL of Butyl Ilthlum (1 6 Min toluene) at OC and by stlrnng in

Hdéiﬁbli’& m@aﬁkaﬁ{ed@ﬁaudﬂn&%}wdn%was added and the orgamc

phase was extracted three times with dichloromethane. The organic

p hase h as ;
e e o R e
Tit

% &’UH iﬂé @}{y ezia)mﬁgn 4;163 T3 lic acid with
%{é}ﬁq@ma@érngb Q}d nbﬁﬁeﬁmmﬂw@a@Mum tetraﬂuoroborate {0.035 g, 0.106
transH 4r(2-sixedetiiiiceycloharlideamicie T ramst{dr): 526.3 (M+H™.
[(Quinoline-4-carbonyl)-amino]-cyclohexyll-thioacetic acids- ethyl ester
(1.87 e@{nmol) was solved in acetone / methylene chloride (40/40 mL),
0.8g of WO 2008/052899PCT/EP2007/061253 - 59 - molecular sieves
Veleolddeddobbevinddiiterand tne s plutiofhwas- slistRafo Bl dihanyl |-ethyl}-
Qvggggxgmg}g yof palladium on active charcoal 10% was added followed
By 1.25 mL(8

Intermediate G

Trans-(4-Amino-cvclohexyl)-acetic acid ethvl ester

Step 1
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30

mmol) of triethyl-silane. The reaction was stirred for 1.5h at room

temperature and additional 0.558g (1 mmol) of palladium on active

charcoal 10% and 1.25 mL (8 mmot) 5 of triethyl-silane were added and
Wihel8tifiAt vas continued for another hour. The mixture was FiltFAE@#07/061253

through celite and the mother liquid was gpncentrated to obtain after

chromatography using heptane/AcOEt 1:1 to AcOEt 1.1 (37.1 rnmol,

716:8% gielt) 0f e tfinadi ddmpun A/ M ey 28784 M-aldt)rred solution of 22.08g

m&m%&@&n@ﬂ@af@mélL@@@igntﬁaasoTL deionizelzted water. Thie clear yellow solution

(4-12-14-+4-fluoro-nhenoxy)-pipericlinsl-y11-ethyll- cyc r - e

T R Bl g of

0076 HiTBIy WaL sErea it ol arcmisremstanes e 3dbihey apid nitrogen and

Quinglicwipal boxyiidacidttrdns a4 2- Txorethybrayciohexydd wimidieind heated

@925 ,fQFQ%ﬁmmmt\/ﬁ@ﬁeqﬂQ%mM@m%@%&b%@?@ﬁ%&%ﬁ{@ﬁﬁﬂgﬁb hlfe

improve solubility, and .t ixture stirred overnight. Sodi

e e U B e BHBEHATR B e

thathrhdcstrrediioinegrs arddben repspaiztdre. MAadmixedréovessselwas heated to

ashtenthdteditedrynesaand the residuewas iakenuphervagthanabasshtionwas

RUHHRH W) BreRaraliysohtP b O eV SrSec PRASE SIUENG Wt 04 Aushed with
acetonitrile/water. The combined odgs%jled fra&tlons v;é%re evaporate

OhGSF B0 PEdIRSPrE8s Vet ettt /031G ot L iomie BBRere. b7 e catalyst
93b7) r S Fhtd Yha pel eve-FIvAvecs it thEbsrodedurdidesesibed firectly in
the synthesisof exarplecZdduriien desivaizes have heen synthesized

from the respective Quinoline-4-carboxylic acid
traris-14-(2-oxoethyl)-cyclohexyll -amide and the corresponding
Piperidin-4-yloxy-phenyl or heteroaryt 25 compound obtained by the

R} ds explained on this patent. Ex. No Systematic name MW Starting
Starting materials (M+H)+ MW found 71 Quinoline-4- carboxylic acid trans

(il dlue r?;g,';}‘?{l;@ é%)fngi}g%fo .ne-)ky)]—'%ée itchxgcf %)()(%li?r?eecf( wlfg,a@ iéjmemol) 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
solution and 0.6L of ethanol was added to the mixture. After 4 h refluxing, the mixture
was cooled, filtered and the filtrate was concentrated to dryness under vacuum. The
residue was dissolved in ethanol, treated with ether and cooled overnight in the
refrigerator.to give the Trans-(4-Amino-cyclohexyl)-acetic acid ethyl ester hydrochloride
(19.7 g, 32% on the two steps) as a white solid which was filtered and dried under
vacuum. MS (m/e): 186.1 {M+H™)

Intermediate L

Trans-{4-{{Quinoline-4-carbonyl)-amino]-cvclohexvli-acetic acid

Step 1

{Trans -4 -[{Quinoline-4-carbonvl)-amino]-cvclohexvl}-acetic acid ethvi ester
hvdrochloride salt

A mixture of Trans-(4-Amino-cyclohexyl)-acetic acid ethyl ester hydrochloride (3.63 g,
17 mmoljwas solved in dichloremethane (115mL) and quinoline-4-carbonyl chloride
hydrochloridewas added (4.184 g, 18mmol} followed by the slow addition of

triethylamine (11.3mL, 8 Immol) at 0°C. The mixturewas stirred at room temperature
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475.6 Quinoline-4- carboxylic acid trans-14-(2-oxo- ethyl)-cyclohexy11-
amide and 4-(4-Fluoro- phenoxy)- 476.2 WO
2008/052899PCT/EP2007/061253 - 60 - Ex. No Systematic name MW

WM BP4ra materials MW found (M+H)+ piperidine 72 QihdH3802/061253

- 58 -

overnight and the salts obtained are removed by filtration and the filtratewas extracted.
The organic layerwas washed with NaHCO; and brine. The organic phases are dried and
concentrated to obtain 3.8 g of a crude. After a flash chromatography with
heptane/AcOEf 4:1 to AcOEt a solid was obtained that was recrystallized with EtOAc and
n-heptane to obtain the title compound as a pink solid (2.72 g, 42% vield). MS (m/e):
341.3 (M+H").

Step 2

Trans-14-1(Quinoline-d-carbonyli-amino]-cvclohexvll-acetic acid

4-[{Quineline-4-carbonyl)-amino]-cyclohexyl}-acetic acid ethyl ester hydrochloride salt
(2.7 g, 8 mmol) was reacted with lithium hydroxide monohydrate (3.33g, 79 mmol) in a
mixture of water (65mL) and THF (130mL) and the mixture was heated at refiux for 5
hours. A 2/3 of the mixture was evaporated and HCI 37% was added until pH 7. The
mixturewas then evaporated to dryness and 30 mL of waterwas added and the
suspensionwas filtered to obtain a solid that was recrystallized on toluene (2.2 g, 88.6%
yield). MS (m/e): 313.1 (M+H).

Intermediate M

Trans-{4-1{Quinoline-4-carbonvl)-amino|-cvclohexyl}-thioacetic acid S- ethvl ester

2.19 g of Trans-{4-{(Quinoline-4-carbonyl)-amino | -cyclohexyl}-acetic acid (7 mmol)
was added in 1300 mL of dichloromethane. Then 1.8 mL of oxalyl chloridewas added {21
mmol). The suspension was heated to reflux for 3 hours and then the cloudy mixturewas
concentrated under vacuum. The residuewas taken up in 500 mL of dichloromethane as a
suspension and (1.28 g, 21 mmol) sodium ethylthiolate freshly prepared from 1.45 mL of
ethanothiol and 12,07 mL of Butyl lithium (1.6 M in toluene) at 0°C and by stirring in
dimethoxyethane (20mL) for 1 h at room temperature. The reaction mixture was stirred
overnight. NalHCO; was added and the organic phase was extracted three times with
dichloromethane. The organic phases were dried and concentrated and the residue was
chromatographied with heptane/AcOEt 1:1 to AcQOEt to yield the title compound as a
solid (1.97 g, 78.9% yield). MS (m/e): 357.3 (M+H").

Intermediate N

Quinoline-4-carboxvlic acid trans-[4-(2-oxo-ethvl)-cvclohexyvl]-amide

Trans-{4-[(Quinoline-4-carbonyl)-amino]-cyclohexyl}-thioacetic acid $- ethyl ester

(1.87g, 5 mmol) was solved in acetone / methylene chloride (40/40 mL), 0.8g of
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carboxylic acid trans (4-[24 4-(2,3- dichloro-phenoxy)- piperidin- | -y11-
ethyl}-cyclohexyl)- amide 526.5 Quit-10line-4- carboxylic acid trans.-
[4-(2-ox0- ethyl)-cyclohexyl [- amide and 4-(2,3-dichloro- phenoxy)-

WHipEHdi8%26.5 73 Quinoline-4- carbolic acid trans (4-12-[4-F3;1EP2007/061253

dichloro-phenoxy)- piperidin-1141- ethyl}secyclohexyl)- amide Q uinoline-4-
carboxylic acid trans-{4-(2-oxo-
molecular sieves were added to the mixture and the solution was stirred fo 0.5h. Then

0.558g (immol) of palladium on active charcoal 10% was added followed by 1.25 mL(8
mmol) of triethyl-silane. The reaction was stirred for 1.5h at room temperature and
additional 0.558g {1 mmol) of palladium on active charceal 10% and 1.25 mL {8 mmol)
of triethyl-silane were added and the stirring was continued for another hour. The
mixture was filtrated through celite and the mother liquid was concentrated to obtain
after chromatography using heptane/AcOEt 1:1 to AcOEt 1.1 (37.1 mmuol, 70.8 % vield )
of the final compound. MS (m/e): 297.3 (M+H™")

Quinoline-4-carboxylic acid trans (4-{2-[4-(4-fluore-phenoxv)-pipendin-1-vil-ethvl}-

cyclohexyl)-amide

4-{4-Fluoro-phenoxy)-piperidine (intermediate D, example 1)_(0.015g, 0.076 mmol) was
solved in 1.2-dichloromethane (0.300 mL) and Quinoline-4-carboxylic acid trans-[4-(2-
oxo-ethyl)-cyclohexyl}-amide (0.025 g, 0.084mmol) was added .Methanol (0.100 mL)
was added to improve solubility and the mixture was stirred overnight. Sodium
triacetoxyborohydride (0.029, 0.137 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 yield 0.034 g of a white solid (0.07 mmol, 93%). MS (m/e): 476.2
(M+H")

According to the procedure described for the synthesis of example 71 further derivatives
have been synthesized from the respective Quinoline-4-carboxylic acid trans-[4-(2-oxo-

ethyl)-cyclohexyl]-amide and the corresponding Piperidin-4-vloxy-phenyl or heteroaryl

compound obtained by the methods explained on this patent.
Ex. g - MW | Starting materials MW found
No ystematic name o (M+H)+
Quinoline-4- Quinoline-4-
carboxylic acid carboxylic acid
trans (4-{2-[4-(4- rrans-[4-(2-o0x0-
71 | fluoro-phenoxy)- 475.6 ethyl)-cyclohexyli- 476.2
piperidin-1-yl]- amide and
ethyl}-cyclohexyl)- 4-(4-Fluoro-
amide
phenoxy)-




505.06ethyl)-cyclohexy amide and4- (3,4-dichloro- phenoxy)- piperidine

505.3 Example 74 Ouinoline-4-carboxylic acid (

trans-4-12-14-(nyridin-4-yloxy)-piperidin-l-yll-ethyl Icyclohexyl)-amide 5
WPREKMHIEE8Mpound was prepared in analogy to example 59 SERIAEEHGHH1253
4-(piperidin-4- yloxy)-pyridine (CAS# 22478-65-8) and performing the
amide coupling reaction with quinoline-4-carboxylic acid. Orange crystals.
MS (m/z): 459.3 ([M+HTr). Example 75 10 N- ( trans+451<, %fm
dirs3=v0xYy) sRiRerid iMIv- yi -sthylhgyctohéty! ) -acetamide | WO
8/052899PCT/EP2007/061253 -61 - The title cdmpdlind’tvas prepared

=

nnarich

ianatogy-to-exampte-59-starting-from-3=(piperidin-4--ylory)-pyrigline
(CAS# 310881-48-2) and performing Bieafiltfe coupling reaction with
acetic-acid—Off-white-selid.-MS-(m/z):-346.2-([M+Hp). Example-A 5Film

LA Fem A

coated tablets containing the followifgingrediénts ¢an be manufactured in
a conventional manner: Ingredients-Rgbighlelcid Kernel:

trans-[4-{2-ox0-

Quinoeline-4- ethyi)-cyclohexyl]-

carboxvlic acid

e and o
trans (4-12-{4-(2,3- ami ?‘m 536.5
72 | dichloro-phenoxy)- | 3265 4-(2,3-dichloro-
piperidin-1-vi]- phenoxy)-
ethyl}-cyclohexyl}- piperidine
amide
Quinoline-4- Quinoline-4-
carboxylic acid c:arboxylic acid
trans (4-2-[4-(3,4- om0 s

73 | dichloro-phenoxy)- | 505.06 ethyl)-cyclohexyli-

g amide and 4-
piperidin-1-vl]- .
’ (3,4-dichloro-
ethyl}-cyclohexyl)-
. phenoxy)-
amide Y
piperidine

Example 74

Quinoline-4-carboxylic acid (trans-4-{2-[4-(pyridin-4-vloxv)-piperidin-1-vii-ethyli-
cyclohexyl)-amide

The title compound was prepared in analogy to example 59 starting from 4-(piperidin-4-
yloxy)-pyridine (CAS# 224178-65-8) and performing the amide coupling reaction with
quinoline-4-carboxylic acid. Orange crystals. MS (m/z): 459.3 ([M+H]").

i

Example 75

10 N-(trans-4-12-[4-(Pyndin-3-vloxy)-piperidin-1-yl|-ethvl}-cvclohexyl }-acetamide
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Compound of formula (I) 10.0 mg 200.0 mg Microcrystalline cellulose 23.5
mg 43.5 mg Lactose hydrous 60.0 mg 70.0 mg Povidone 1(30,, 12.5 mg
15.0 ma b Sodium starch glycolate 12.5 mg 17.0 mg Magnesium stearate

WP B3 # Y g (Kernel Weight) 120.0 mg 350.0 mg Film CoaPCT/EP2007/061253

-6l -

The title compound was prepared in analogy to example 59 starting from 3-(piperidin-4-
yloxy)-pyridine (CAS# 310881-48-2) and performing the amide coupling reaction with
acetic acid, Off-white solid. MS (m/z}: 346.2 (IM+H]").

Example A

Film coated tablets containing the following ingredients can be manufactured in a

conventional manner:

Ingredients Per tablet

Kernel:

Compound of formula (1) 10.0 mg | 200.0 mg
Microcrystalline cellulose 23.5mg | 43.5mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 120.0 mg | 350.0 mg

Film Coat;

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxide (vellow} 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is

mixed with sodium starch glycolate and magnesiumstearate and compressed to yield



5

Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg i Polyethylene glycol 6000

0.8 mg 1.6 mg Talc 1.3 mg 2.6 ma b Iron oxide (yellow) 1 0.8 mab 1.6 mg

' Titanium dioxide 0.8 mg 1.6 mg The active ingredient is sieved and
WEhEH R microcrystalline cellulose and the mixture is gran&ETEEPAieH/&p1253

solution of potyvinylpyrrolidone in watet.gbhe granulate is 10 mixed with

sodium starch glycolate and magnesiuinstearate and compressed to yield

W doo8i082899P G/ ERROGTYI6 12636163 ke lnelswkd 20torB5qumy:s solution

resppeivielyofline Kesnels angvlacomiesadwith an aqueous solution /

suspension of the above mentioned film coat. Capsules containing

the following ingredients can be mabBxfautla@d in a 5 conventional

manner: InaredientsPer capsule Compound of formula (1)25.0 mg

Lactosa}oldd mgtaining the following ingredients can be manufactured in a

conventional manner:

Ingredients Per capsule
Compound of formula (T) 25.0 mg
Lactose 150.0 mg
Maize starch 20.0 mg
Talc 5.0 mg

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I} 3.0mg

Gelatine 150.0 mg

Phenol 4.7 mg

Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml
Example D

Soft gelatin capsules containing the following ingredients can be manufactured in a

conventional manner:
Capsule contents
Compound of formula (1) : 5.0 mg

Yellow wax 8.0 mg



Maize starch20.0 mg Talc5.0 mg The components are sieved and mixed

and filled into capsules of size 2. Example C Injection solutions can have

the following composition: Compound of formula (1)3.0 mg Gelatine150.0
W ERs12.7 mg Sodium carbonateto obtain a final pH of 7 RG/&{BPF¢7/061253

injection solutionsad 1.0 ml Example D.- g3 Soft gelatin capsules containing

the following ingredients can be manufactured in a conventional manner:

- B3 bivelrogesaied-anya bean 0il8.0 mg Partially hydrogenated plang mg
0ils34.0 mg Soya bean 0il110.0 mg Weight of capsule contents165.0 mg

Gelafincapsye.Gelatings-Q;pg Glycerol 85 %32.0 mg Karion 838.0 g . g
(dry matter) Titanium dioxide0.4 mg Iron oxide yellowl.1 mg  The active
[ dDig&m is;dissolved in a warm melting of the other ingredients ar;ld]
mié%re IS |I1Eed into soft gelatin capsules of appropriate size. The fil eégﬁlﬂg
aiégtc sules are '%rezt;lted according to the usual procedures. 5Exam05)Ie |
EeSadt (éatgsgoen%gpnf?r?gsthe following ingredients can be manufactUfedif'e

a_conyentional manner:
Gelatin capsule

Gelatin 750 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.} mg

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 () 50.0 mg
Lactose, fine powder 1015.0 mg
Microcrystalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate | 10.0 mg

Flavoring additives 1.0 mg



o

Compound of formula (1)50.0 mg Lactose, fine powder1015.0 mg

Microcrystalline cellulose (AV10EL PH 102)1400.0 mg Sodium

carboxymethyl cellulose14.0 mg Polyvinylpyrrolidone K 3010.0 mg
WHYHESIBM stearate10.0 mg Flavoring additives1.0 mg - 64ECT/EPHE7/061253

active ingredient is mixed with lactose, ngicrocrystalline cellulose and

sodium carboxymethyl cellulose and granulated with a mixture of

polyvinylpyrrolidone in water. The granulate is mixed with magnesium

stearate and the flavoring additives and filled 5into sachets. -65 - Claims

Compliundsiof e géneralformisadth [adoadensirs Aistatide oelbtesd 2nd sodium

erperedheteroayl which.ae.ontionally SubsHtuesbRy: halggeleyBRwater.

[y

6-alkyl optionally sujs itlilyte_d.b cyano or C1. 6-alkox R .
TRt B IO R, i o TRy S At 406, P Al adbincraabied
e echtére halogen, C1_6-alkoxy or aryl optionally substituted by
halogen, or is C3-10-cycloalkyl optionally substituted by one or more



HY

25

30

150r is 5 to 12 membered heterocycloalkyt optionally substituted by one or
more le, or is aryl optionally substituted by one or more le, oris 5 to 12
membered heteroaryl optionally substituted by one or more le, or is -Melt’,

WRRAMKENTARY is H or C1.6-alkyl and wherein 12." is H, Ci_6-all&AT8itapjF/061253

optionally substituted by one or more Rag20wherein Ra is selected from:
halogen, -S(0)2-C1_6-alkyl, cyano, oxo, 25C1,6-alkyl optionally
substituted by aryl which is substitute@leynisalogen, C1_6-haloalkyl,
C1_6-haloalkox-y, C1_6-alkory optionally substituted by 5 to 6 membered
heteroaryl which is optionally substituted by Ci_b-alkyl,
30-NH(CO0)-C Eomaikytds ebtBanembdietrhdeekocycloalkyl, or - 66 -
5 to 6 membered heteroaryl optionally substituted by C1-6-allcyl or oxo;
R2is H or OH; as well as pharmaceutically acceptable salts thereof. 2.
The compounds of formula | according to claim 1 5wherein A is aryl
optionally substituted or more oftalagen yan or C1,6-alkyl
substituted by cyano oreme bere eteroaryl.  3IThe
compounds of foﬁﬁwla ording to any.onAt of cI m | or 2, wherein R is
01.6-alkyl optionally substituted by one or more héZPogen or C1.6-alkoxy.
4. The compounds offormula | according to claim 3, wherein they are to

%ecteq from the group consisting of: N- trans (4-{ 2- [4-(4-Fluo
ro-pHétioxy) -p peri din- 1 -yl] -ethyl} -cycloher)71) -3 -in eth
drypropionammitle; 1 Netrauhs ¢4 b2t [4ait Ribiatoaphemaxy) Hyiperidindey hy:
-ethyl}- cycllg)engg%) -acetamide;
N-(4-{2-[4-(2- -Chloro-4-fluoro- -phenory)-piperidin-1-y1J-ethylf-cyclohexyl)-3-
methoxy1.5"pfSpionarnide;

Cis-alkyl optionally substituted by cyano or Cy.s-alkoxy,

Cis-alkoxy,
-5(0);-C-s-alkyl;
R' s Ci¢-alkyl optionally substituted by:
one or more halogen, C, ¢-alkoxy or aryl optionally substituted by halogen,
or is Cs.g-cycloalkyl optionally substituted by one or more R®,
oris 5 to 12 membered heterocycloalkyl optionally substituted by one or more R,
or is aryl optionally substituted by one or more R%,
or is 5 to 12 membered heteroaryl optionally substituted by one or more R?
or is -NR"R’, wherein R” is H or Cy-alkyl and wherein R® is H, Cy4-alkyl or aryl
optionally substituted by one or more R?,
wherein R? is selected from:
halogen,
-5(0);-Cy6-alkyl,
cyano,
0X0,
Ci¢-alkyl optionally substituted by aryl which is substituted by halogen,
Ci6-haloalkyl,
Ci.¢-haloalkoxy,
Cr¢-alkoxy optionally substituted by 5 to 6 membered heteroaryl which
is optionally substituted by C;.¢-alkyl,
-NH{CO)-C.galkyl,
5 to 6 membered heterocycloalkyl, or
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N- trans (4-12- 4-(2-Chloro-4-fluoro-phenory)-pipe
din-1-yll-ethyll-cyclohexyl)- propionamide; N- trans ( 4- { 2- [4-(2 -Chl 0
ro-4-fluoro-ph en oxy) -p iperidin- | -yl] -ethyl} -cyclohe) - acetamide; N-
trans (4-12- [442,4-Difluoro-phenoxy)-pigeridin- | -y1] -ethyl 1 -cycl
ohexyl)-acetam de; N-Trans
(4-12-{4-(2-Cyane-4:fluare-phenoxy)pneridinil-ybkethylleyclohenti)e3-oxo;
metho pr jonamide; N- trans (4-12- [4-(2-Cyano-4-fluoph en oxy) -pi
Rperi G 21 S} -ethyl) -cycl oh exyl) - acetamide; 25 N- trans (4-12-
24D -Cyamovdfluciaiprenoxy) s petidiretap]. 7ethyll-cyclohery1)-2,2,2-
trifluoro-acetamide; TransN-(4-12-
[44243- DichImm—p@e@ezgy}}piﬁeﬂdm% yekroetiwdhcyalahex-y1)-3-
methoxy-propionamide; \ ; o
[4-(2,3-Dichloro- pﬁéﬁlg%ly’?lpslsgngﬁlﬁn 5 f}t L)"}Tc:ﬁ%ﬁg Ialéjé)tIaen%){&alo o
13O Netrans (it zupsi{RreDichl Bro A4 xaer@téhéw@@%%ﬁ?r@ﬁm -]
-ethyl} -cycloh ex-y1) -3- methoxy-propionamide; N- Trans (4-f 2- [4- (
2,6- E)ichlo ro4e tdthosapl entagpipestdinditeyld ethylie-oyclan éxyl).-

WREE m iolg; t 8he‘}£y}5%ug?g £éb%t§u%éﬁfty%9&%%}M&@}P&r lin- i o

-et yI 17k acetamide;
2008/05289 CT/EP200 /O?%ZSB 67 - N rans ( (il R ?
2-Cyano-plienSaAREER TR {24 LAY 2Ly doReR arnac’evf MR Ay e
sefrans (@12 +h4 (A-Ghloroi&ioyario-phenoxy)-piperidin- 1-y1]-ethyl]

N-9¥G 95}13 Y- ]f)l' %@Eﬂ!&”%ha%ﬁ?@ﬁ;%&% {4 l( e%ll(?r%fgcgyﬁyl -3-methoxy-

no-phenoxy) -piperidin- 1 ]-ethyll -cycloheryl j- 5 acetamide; N- trans
PWWW@SLChIoro 4 uoro-phenoxy)-piperidin- 1 -yll-ethyl -cyclohexy!)-
Naegetam4de; N-(graisoro-phenoxy)-piperidin-1-yl]-ethyl}-cyciohexyl)-acetamide;

Nl f: rﬁé g .3 d;%ll-_%];\l gf%;%hgﬂg%%@ peridinl-ylethyllseyclongxyuln 3. methoxy-

aceta trans-4-12-

Pi[ﬁlﬁl(@waiﬁﬁoxy) -piperidin-I-yl]-ethyll-cycloheryl )-acetamide 5.The
Neempoungs jaf forntitad -actasdinglienany) arigeaiiclaim ) eniyivheleln:Rl js
C3-10- gy(gloalkyl optionally substituted by one or more le, wherein W is
Pietse nITqZ”I 156.The compounds of formula | according to claim 5, wherein
Ntwegﬂar(ééétéfétfed@#ém Qhfes GHOTRY ROHSISting B Gy EIbplo AR CATB IR -

acagiehtmns
N e R e BN I LD BRI -oceramice

NEYEs ecarb |c aC|
‘\1(2[1112514 (2 Hﬂ@&mﬂgtﬁ@b%@k@_@pﬁep@mdm 1-vl]-ethvi}-cyclohexyl)-3-

methoxy-propionamide;

N- trans {4-{2-[4-{2-Cyano-4-fluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl) -
acetamide;

N- trans (4-{2-[4-(2-Cyano-4-fluoro-phenoxy)-piperidin-1-yi]-ethyl}-cyclohexyl)-2,2,2-
rifluoro-acetamide;

Trans N-(4-{2-[4-(2,3-Dichloro-phenoxy)-piperidin-1-yi]-ethyl}-cyclohexyl)-3-
methoxy-propionamide;

N-Trans (4-{2-{4-(2,3-Dichloro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-acetamide;
N-trans (4-{2-[4-(2,6-Dichloro-4-fluoro-phenoxy}-piperidin-1-yl-ethyl}-cyclohexyl)-3-
methoxy-propionamide; '

N-Trans (4-12-[4-(2,6-Dichloro-4-fluore-phenoxy)-piperidin-1-yl]-ethvl}-cyclohexyl)-
acetamide;

N-trans (4-{2-[4-(2,4,5-Triflaoro-phenoxy)-piperidin-1-ylij-ethyl}-cyclohexyl)-

acetamide;
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20 yll-ethyll-cyclohexyl)-amide; Cyclobutanecarboxylic acid trans (4-12-
[4-(2-cyano-4-fluoro-phenoxy)-piperidin-1-y1]- ethyll-cyclohexyl)-amide;
Cyclopropanecarboxylic acid trans

W (2984433 cyano-4-fluoro-phenoxy)-piper'din-1-y1]- PCT/EP2607/061253

ethyll-cyclohexyl)-amide; 25 2-Methyl -cygiapropanecarboxylic acid trans
(4-12 -14 -(2-cyano-4-fluoro-phenoxy) - piperidin- 1 -yll -ethyl}

Byctoheidd)Zatide (Eyotobitanerarpxytic acid trethgl {454 Pshexyl) -acetamide;
[¢-(dighierorphenoxyd-pinericingt syl iyl Ione xd:aMIdR o hexyl)-
Cyclob%ta}necarboxyllc acid trans

IR, 6-dichloro-4-fluoro-phenoxy)-piperidin-1- 30
yil-athyil<éyCloHeidA)dmide;: Gyolobtitaneeprbpxyliciatid trahg!}-cyclohexyl)-
(#-43:14:£2.4,6-trifluoro-phenoxy)-piperidin-1-y1]- ethyll-cyclohexyl)-amide;
%}/Clpbutanecarbox lic acid trans (4-12- o

R as!ritttiofo plénssepiperrikk Sy - BtRgisisy Lty armiglohgsrl) -
24dutethiglecyclopropanecarboxylic acid trans

(d-1274-(2. 6 S 1BUORODRRROXV): RIBEF) "Je'}’éi&:?-t@ lthyl}-cyclohexyl)-
-cycloﬁ_e%l -jmi(tje; and - 68 -%ﬁyclogfgpggﬂercarbox ﬁceggfcj t%%g )
@F-ef?‘?m@?ﬂ?ﬁ 0 0-2-c ano-phenoxy)-piperidin-lyll-ethyll-cyclohexyll-amide.

™ -Thercepeundy afifortnvilac) adeeriding ito/AryiohiecotieladnyioraZetamide
wherein 5 R"is 5 to 12 membered heterocycloalkyl. 8. The compounds

of formula 1 according to claim 7, wherein they are selected from the
group°consistifg e RBEAMARGIRYFAt4 fAEBAI M tsr (it or 2,
Ml aroiplienoosy) epipdisptioyhlly etibylitreyolohewybramidey 1 Gherein R* is C,.
Tgﬁg,fpydro-pyran-4-carboxylic acid trans (4-12-

[6 -(2-chloro-4-fluoro-phenory)- piperidin-l-y1 -ethyl) -cyclohexyl)-amide;
Tetrahydro-pyfan-4-carboxylic acid trans (4-12- ) .

(4 Ao SRR PSS RE P Ly e echiah it v are
Fetcby fropihragrduparosstiicgadid trans (4- (2- (4-(2-cyano-4-fl

QAR 2l RIBE UG ey 2yl ovCanss-YRRBUAC biperidin-1-y1]-ethyl)-
Tet[' %gfo- yran-4-carboxylic acid trans (4-f

fyf:@( , [6Fo-phenoxy)-piperidin-1- yll-ethyll-cyclohexy1)-amide;
Tetlahyoperfipahe2ytiarokytivratid! frdAd F4iro-4-fluoro-phenoxy) -piperidin-1-
|§l]'](_%t§}';gjg§,@5@f&'}ﬂ}.lgf9i—menoxy)' piperidin-1-yll -ethyl) -cyclohexyl)

-amide; 20 Tetrahydro-pyran-4-carboxylic acid tr%\'\s (4-1%- o

f?[Yé? RS, p&jﬂtfoarg_ %%Tffo()@?-z[ﬁ%g?f&m- qylﬁ uoro-phenoxy)-piperidin-1-ylj-
athylloybibheptylpanide; Tetrahydro-furan-2-carboxylic acid trans

Grddits &é{#ﬂ@%@f@é@ﬂ&%&%&y@;ﬂ'@q@Q'ﬂ%s%%-@ﬂl)d%}éﬁ'&h%ﬂb?ﬂ%%-Ly}]-
T?tr y io-pyr%n- -carboxylic acid trans (4-12-

[‘Z-@A‘fﬁg PRESTO-HREROxy)-piperidin- 25 1-yI] -ethyl] -cyclohexyl)-amide:

and dbplahyytirprpyram-aticarbmadid aeid (rahs (4-12¢yano-4-fluoro-phenoxy)-
[{4ahiorosA-cHanoHRgALN)- AiRgridin-l-yl] -ethyl}-cyclohexyl)-amide.
Cyclobutanecarboxylic acid trans (4-{2-[4-(2,3-dichloro-phenoxy)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide;

Cyclobutanecarboxylic acid frans (4-{2-[4-(2,6-dichloro-4-fluoro-phenoxy}-piperidin-1-
vi]-ethyl}-cyclohexyi)-amide;

Cyclobutanecarboxylic acid trans (4-{2-[4-(2,4,6-trifluoro-phenoxy)-piperidin-1-yl]-
ethyl}-cyvclohexyl)-amide;

Cyclobutanecarboxylic acid trams (4-{2-| 4»{2,4,S~triﬁuoro—phenoxy)—piperidin—1-y1§—'
ethyl}-cyclohexyl)-amide;

2-Methyl-cyclopropanecarboxylic acid trans (4-{2-[4-(2,4,5-trifluoro-phenoxy)-
piperidin-I-yl}-ethyl}-cyclohexyl}-amide; and
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9. The compounds of ormula | according to any one of claim 1 or 2, 30
wherein R' is aryl optionally substituted by one or more Rd, wherein Rd is
selected from halogen, C1_6-alkoxy, -S(0)2-C1_6-alkyl, 5 to 6 membered

WReEBeIA%ptionally substituted by C1_6-alkyl. 10. The chaipoRRedswfi253

formula | according to claim 9, wherein thgy are selected from the group
consisting of: WO 2008/052899PCDEP2007/061253 - 69 - 4-Chloro-N-

tEeB (el 2rbdaficiybrophenoxy)-Hipetidincbiytbethylteygibbesyl)-piperidin-1-

?ﬂ]g@? %YANﬁlg Q§ amide,
4-12-14-(4-Fluoré-phenoxy)-piperidin-l-y11-ethyll-cyclohexy1)-3-(5-methyl
11,2,41o0xadiazol-3-y1)-benzamide; 5N- trans
(4-12-1.4-(4-Fltibea:phpmoxy) i pemricih: ety soyclahexyl plelaim or 2, wherein

methangsylionylsbenzamide, Msfians
(4-12-14-(2-Chloro-4-fluoro- phenoxy) piperidin-1 -yII ethyll-cyclohexyl)-4-

methanesulfonyl-benzamid lor trans -14-(
2ch|oro4f|ué}r¥6 PHEROXY Spﬁ%gcr:} fIz)lyl R intiff}“‘m » wherein they are

@ylﬂ@néisﬂ)rb@ﬁmmaeows@ag@f

(Aeid2nddr2rshiRre-drileranhenasyd-pinerdinalayd lsethyllsyslohead3) vij-
& ‘éﬂ]eth '4@121410 gdlazol -3-ylp-benzamide; 4-Chloro-N- trans
(') - -[ %-ﬁm‘iudro -phenoxy)-piperidin-1-y11-ethyl

|"Ey@1@hé§tyr)ab@nzémd@m@cmmﬁgns( ~{2-{4-(2-chloro-4-fluoro-phenoxv)-

ﬁﬁpl?zré;ﬁ (2y3yan 4&@;@;@,@{}%@% piperidin-1-yll-ethyll-cyclohexyl)-4-
qul ayé benzamlde 4- M(;Ihox N trans

HEH: ‘bﬁ%ﬂ?&f@ TR o Ccnpcy ey Besisaeperidin-1-
41bﬁ|}@y8 -Nthalmsyl) -amide;

(Pt A2 Brtriflugr v ' 2
benzg{(/ﬂilhdelély Metl&‘a 90&!\?}@%;%5??%{1% ~( 44 E%t%%%%ﬁp%&@(w I%Qm

BHO% []:)é' ﬁji ﬁtexyl) benzamide; 4-Chloro-N-trans
%&@Qf&i@ﬁ%@ﬂﬂt{ﬁb@gﬁ@mm@@p&% {A-14y(-éthydhkyolothexyly) -piperidin-1-

BOZAPNAS RN NnftRns
4 1 Cyano en y)-piperidin-|- 11 eéhyll cyclohex |)-4-ethoxybe

éﬁ “—‘1 A R R P ARy ofheos? A
@r}@fWheﬁeylh Rtliglb tuckthengmberdd; heteroaryl. 3012.The compounds of

fpgmlﬁi!r@t Qrdindcloulaim 1awherain [hey a5e Selesied Fomane HoHRy)-

consistin
piperl ?hn -yi]-ethyl}-cyclohexyl}-amide;

Tetrahydro-furan-2-carboxylic acid frans (4-{2-[4-(2,4,6-trifluoro-phenoxy}-piperidin-
1-yl]-ethyl}-cyclohexyl)-amide;

Tetrahydro-pyran-4-carboxylic acid trans (4-{2-[4-(2,4,5-trifluoro-phenoxy)-piperidin-
1-vl}-ethyl}-cyclohexyl)-amide; and

Tetrahydro-pyran-4-carboxylic acid trans (4-{2-[4-(4-chloro-2-cyano-phenoxy)-
piperidin-1-yl]-ethvl}-cyclohexyl)-amide.

9. The compounds of formula [ according to any one of claim 1 or 2,
wherein R' is aryl optionally substituted by one or more R%, wherein R* is selected from
halogen, Cy.¢-alkoxy, -5(0):-Cy-alkyl, 5 to 6 membered heteroaryl optionally
substituted by Cy_g-alkyl.

10. The compounds of formula I according to claim 9, wherein they are

sefected from the group consisting of:
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| H-Indole-2-carboxylic acid trans (4-12-14 -(
4-fluoro-phenoxy)-piperidin-1-)41-ethyll - cyclohexyl)-amide;
Quinoline-4-carboxylic acid trans (4-12

WA228¥8¥5-4-fluoro-phencnry)-pmeridin-1-yl] - 35 PCT/EP2007/061253

ethyll-cyclohexyl)-amide; WO 2008/052899PCT/EP2007/061253 - 70 -
Quinoline-6-carboxylic acid trans

(@<12qae (X 4difluctd phendidepipeidinxi yiip ethid}eydlehetiaideyl) -
QuinglingsA-carboxylic acid trans (4-12-042,4-d

uoro- phenoxy(g piperidin-1-y1]- ethyll-cyclohexyl)-amide; 5

Thidptentz ér%ﬁmma)éeﬁaﬁ@ @RI : &,)laﬂsyﬁﬂﬂamxﬂ -3-(3-methyl-
phenrgxypipetidintbahzaetihid; | -cyclohexyliamide;

T\h"?m@r@@ 2-earhowy &Q%ﬂe‘i@% 1}{&[‘&43 $-plichip.p ol enexy)rpipel

idin-l-y1]- ethle cyclohml)-amide; Thiophene-2-carboxylic acid trans

(apbaaceslo it bsreamitoro- phenoxy) piperidin- tol -yll -ethyl
[*eyeioheXyD)-ainfidE€hTdhiopghene-2danbwgliegaitd diansyl | -ethyl} -cvclohexyl)-4-
%cjfgal]r &%quggﬂ%%géphcnoxy) piperidin- 1-yllethyl)

-cyclohexyl)-amide; Thiophene-2- carboxyllc acid trans (4-12-
fzr?ﬁe e&%@% ﬁ'ﬁrﬁéf}oiﬁr{én%(g}}iﬁrﬁ defnarpr st chnetidiryh-Ehreyiis
Quinbhrg dbearbaxydic acid trans (4-12-14-(2-cyano-pheno )-piperidin- |

N“ﬁ-mxu;cyflfm UhlsRE, HINRURG: GO J{C;agtﬁ detshellal BResyl)-3-5

-(2-chloro-4-tluoro-phenoxy)-3-hyd roxyplp 1-yil yC

mawda.aﬁ feadiralnt bl %Em Hfis (4-12-
{3 Wla)rd-(2zehlarr4-fpra-phendiyredphddoxy)-piperidin-1-yl]-ethyl} -

1]-ethylt-cyclohexyl)-amide; Quinoline-4-carboxylic
lg%% tran m%ﬁ%{h@ ,4S)-4-(2-chloro-4-fluoro-phenoxy)-3-
%&r@%-%pﬁ%éﬁcﬁ?«. Craga Ydtpgip-BhersHymjrarside! -y -ethyl}-cyclohexyl)-4-
Quthelinddreathdxylic acid trans (4-12-
ena [ ethyllgycloh |de 2
Lﬁ%gﬁ QéPPE’*?msw E}fg égt rfg é] S¥r %uoi(y %Yenox;%x ¥ -1-y1}-ethyl}-

4-carboxylic aci
547;(12 b@r@%gﬁoxy) -piperidin-l-yl] - ethyl] -cyclohexyl)-amide;
@lﬂ]hﬂihﬂehﬂfﬁﬁfbpﬂwqmmm%ﬂuom -phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-
(34 12- 14 53 4-dichloro-phenoxy)-piperidin-1-ylj- ethyl] cyclohexy14 amide;

an nollne 4-carboxylic acid ( tra ns-4-12-144 py din-4-ylox
hivehameiNy rarstiyl2 36- G4 16HERMyanfitencrs ThieasHipd hgtbfl
f@ﬂ’[ﬂ,lhk@(ﬁ@,@ﬁ@fﬁﬂﬂgﬁ@ any one of claim 1 or 2, wherein 141 is -NRble

%E}t é):iﬂo:e é’ﬁ céj e{? j)i E&Zéjy % Oﬁélgr%ag)(e%%g% Itgltggig}lnop yl m;%reqec%hexyi)
benzamide; and

N- trans (4-{2-[4-(2-Cyano-phenoxy}-piperidin-1-yl]-ethyl}-cyclohexyl)-4-ethoxy-

benzamide,

1L The compounds of formula [ according to any one of claim 1 or 2,

wherein R' is 5 to 12 membered heteroaryl.

12. The compounds of formuta I according to claim 11, wherein they are
selected from the group consisting of:
1H-Indole-2-carboxylic acid trans (4-{2-[4-(4- ﬂuoro -phenoxy)-piperidin-1-yl]-ethyl}-
cyclohexyl)-amide;
Quinoline-4-carboxylic acid trans (4-{2[4-(2-chloro-4-fluoro-phenoxy)-piperidin-1-yl}i-
ethyl}-cyclohexyl)-amide;
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selected from the group consisting of: - 71 - Trans 1 -(4-Chloro-phenyl)-3
-trans (4- {244-(4-fluoro-phenoxy)-piperidin-I-yll-ethyll- cyclohexyl )-urea,;

WOrHWE/t5 498, 2444 4 -Fluoro-phenox y)-piperidin- 1 -yll-ethyl -@¢Siaey1)e81253

-p-to | yl-urea; Trans 1- (4- { 2-[4-( 2-Chlggp-4-fl uoro-phenoxy)-p iperidin-1
-y1]-eth yll-cyclohexyl )-3-p- 5 tolyl-urea: and Trans 1-(4-

{Run (R arolbiiylarecphenoxi)-piparidid-yifethyiHdyotokexpiby834-1-v1] -
celgﬂg,{p &'}EWW%%&? A process for the preparation of compounds of

foitnula 1 according to 10claim 1, comprising_the steps of: a) reactin
ST oA TSR AT i Wt A B PTG CART - Ly
HOOCRGH):148) thiéespresence of a coupling reagent to obtain a

Cﬂﬁmléﬂg ofthe § mta'adlmxvm Q'Tm"zsiaﬁg e asdefined n. g&%kmd%n 1y]-

and, wherein R' is 6-alkyl optionally substituted by one or mor

ﬁ%ﬁeﬁ’{:@]’eﬁ%ﬁ?@fi’yl optionally substituted by halogen, 20or is
Gﬁlmu}a&yb@ﬁﬁmmﬂy@uh@nﬂéd -3, D Blonsepa ¢hd:3;) qr;;&;5dta~312y 1-
P@{}?B] 5028¥Qégalkyl optionally substituted by one or more Ra, or is

ptlonally substituted by one or more re
T hiophene-2-carboxylic acid frans (4-12-[4-(2,6-dichloro-4-fluoro-phenoxy)-piperidin-

L-yl}-ethyl}-cyclohexyl)-amide;

Thiophene-2-carboxylic acid trans (4-{2-[4-(2,4,5-trifluoro-phenoxy)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide;

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

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

Quinoline-4-carboxylic acid (4-{2-{trans 4-(2-chloro-4-fluoro-phenoxy)-3-hydroxy-
piperidin-1-yi]-ethyl}-cyclohexyl)-amide;

Quinoline-4-carboxylic acid trans (4-{2-[(3R,4R)-4-(2-chloro-4-fluoro-phenoxy)-3-
hydroxy-piperidin-1-yl}-ethyl}-cyclohexyl)-amide;

Quinoline-4-carboxylic acid trans (4-{2-{(35,45)-4-(2-chloro-4-fluoro-phenoxy)-3-
hydroxy-piperidin-1-yl]-ethyl}-cyclohexyl)-amide;

Quinoline-4-carboxylic acid trans (4-{2-[4-(4-fluoro-phenoxy)-piperidin-1-yl]-ethyl}-
cyciohexyl)-amide;

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

Quinoline-4-carboxylic acid tramns (4-{2-[4-(3,4-dichloro-phenoxy)-piperidin-1-yl]-
ethyli-cyclohexyl)-amide; and

Quinoline-4-carboxylic acid (trans-4-{2-[4-(pyridin-4-yloxy)-piperidin-1-yl]-ethyl}-
cyclohexyl)-amide.

13. The compounds of formula | according to any one of claim 1 or 2,
wherein R' is ~-NR"R® wherein R” is H and R® is H, aryl optionally substituted by one or

more RY, wherein R” is halogen or C;¢-alkyl.

14, The compounds of formula I according to claim 13, wherein they are

selected from the group consisting of:



10

15

25

or is 5 to 12 membered heteroaryl optionally substituted by one or more
123; or with and isocyanate or para nitro carbamate to obtain a compound
of the formula - 72 - wherein 121 is -NRbRc, wherein Rb is H or
C1_6-alkyl and wherein Rc is aryl optionally substituted by one or more le;

herejn Ra.i defi in claim 1, if.desired, ting th X
TR b DR ARGE 05 & e S aPIa LR Ll -

c¥6oBemédicament containing one or more compounds as claimed in any

720%.9L %La i%jﬁl ¢£—ﬂ‘ﬁ1&%‘\1}§gﬁém9&§%ﬁll§’- ?%ﬁ?l%éﬂ?!? sg;swﬁ%%gﬁ)t@ [IN8 1y ures:;

treatment or the prevention of cognitive disorders, dfug addiction,
Taeptdsstbndfxisty/hirigti8pertsheeo 0-aaraeaiinas Yhethory -cyclohexyl)-3-p-
t&ﬁ@,p@;rgg%d psychotic disorders comprising schizophrenia, schizoaffective

disorders, bipolar disease, mania, psychotic depression, and psychoses
Teamipriéng pararGial e HEREeRECIoOX 7D RES S Ul T dbc6Ta heE v -3-(4-
cWithoarneae afslaims 1 to 14 as well as its pharmaceutically acceptable

salt for use in the treatment or prevention of cognitive 15 disorders, drug

addiction, depression, anxiety, drug dependence, dementias, memory

impaitment, psyehatic flisdreerscomiprisifigschinophreniarsohiZzoatiective to
disorders, bipolar g{ggg e, mania B@{ﬁg%ic de@_ression, and psychoses

o OIDIIst i .
comprising paranoia an ‘delusions: 87 The use of a compound in

accosdanes with-ampensdaf alaims-itaid4ias 20 well as its
pharmaceutically acceptable salt for the manufacture of medicaments for
the treatment and/or the prevention of cognitive disorders, drug addiction,

paranoia and delusions.

either with an acid of the formula I11:
HOOCR! (I1D)

in the presence of a coupling reagent to obtain a compound of the formula [:

H
P I
A

oG
wherein A and R* are as defined in claim 1 and,

wherein R' is Ci.¢-alkyl optionally substituted by one or more halogen, C;.¢-alkoxy, aryl
optionally substituted by halogen,
or is Cajp-cycloalkyi optionally substituted by one or more R”,
or is 5 to 12 membered heterocycloalkyl optionally substituted by one or more R,
or is aryl optionally substituted by one or more RY,
or is 5 to 12 membered heteroaryl optionally substituted by one or more R¥;

or with and isocyanate or para nitro carbamate to obtain a compound of the formula
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[
(831

-T2 -

H
7 T
A O

RQ
wherein R’ is -NR°RS, wherein R” is H or Cy¢-alkyl and wherein R® is aryl optionally
substituted by one or more R’
wherein R® is as defined in claim 1,
and if desired,

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

i6. A medicament containing one or more compounds as claimed in any one
of claims 1 to 14 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.

17. A compound in accordance with any one of claims 1 to 14 as well as its
pharmaceutically acceptable salt for use in the treatment or preventicn 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 paraﬁoia and

deiusions.

18. The use of a compound in accordance with any one of claims 1 10 14 as
well as its pharmaceutically acceptable salt for the manufacture of medicaments for the
treatment and/or the prevention of cognitive disorders, drug addiction, depression,
anxiety, drug dependence, dementias, memo;‘f impairment, psychotic disorders
comprising schizophrenia, schizoaffective disorders, bipolar disease, mania, psychotic

depression, and psychoses comprising paranoia and delusions.

¥



