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WD 2008/ 052899 PCT/ EP2007/ 061253 -1 ETHER DERI VATI VES
DUAL MODULATCORS OF THE 5- HT2A AND D3 RECEPTORS In

w@aoosiosasbar, the present invention rel ates to BPOVER2NTE61253

of the general fornmula I: H Rl(l) ON1A20 R
wherein: 5 Ais aryl, or 5 to 12 nenbered heteroaryl
which are optionally substituted by: hal ogen, cyano,
Cl-6-al kyl optionally substituted by cyano or

Cl- 6- al koxy, C1-6-al koxy, 10 -S(O 2-Ci1-6-al kyl; H
Is Cl-6-al kyl optionally substituted by: one or nore
hal ogen, Cl-6-al koxy or aryl optionally substituted by

hal ogarHER DERITACEVE9 DLy MDY A PORSEEITHE 5-HT2A AND D3
substituted by one or nor (s 5 to 12 nenbered

het er ocycl oal kyl optional&£3;§£§$$uted by one or nore

Ra, 15 or is aryl optionally substituted by one or

nor e eteroa tional

SubstT Pl b hecHEBE T TR oss S FgmDRpaste o Mg ghlormula
Rb is Hor Cl-6-alkyl and wherein R is H, C1- 6- al kyl

or aryl optionally substituted by one or nore Ra,
wherein Ra is selected from 20 hal ogen,

-S( O 2- C1- 6- al kyl cyano, oxe—\Cl-68F al kyl optionally
ViR i s ' Nﬁ% halipgen,
899

substituted by ayyl
25 C1- 6- hal oab 2003/ 05% PCT/ 07/ 061253
@)

-2- Cl. 6-hal gal ko

RZ

wherein:
A isaryl, or 5 to 12 membered heteroaryl which are optionally substituted by:
halogen,
cyano,
Ci-¢-alkyl optionally substituted by cyano or C,.¢-alkoxy,
Ci-¢-alkoxy,
-5(0),-Cy¢-alkyl;
R'  is Cj6-alkyl optionally substituted by:
one or more halogen, Cy_¢-alkoxy or aryl optionally substituted by halogen,
or is Cs.j0-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 -NRRS, wherein R” is H or C, ¢-alkyl and wherein R® is H, C, 6-alkyl or aryl
optionally substituted by one or more R’
wherein R* is selected from:
halogen,
-5(0),-Cy¢-alkyl,
cyano,
0Xo0,
Ci-¢-alkyl optionally substituted by aryl which is substituted by halogen,
Ci-6-haloalkyl,
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Cl_6-al koxy optionally substituted by 5 to 6 nenbered
heteroaryl which 1is optionally substituted by

wW@0080508ky1 , - NH(CO) - Cl. 6-al kyl, 5 5 to 6 nmenk&r/Be2007/061253

het erocycl oal kyl, or 5 to 6 nenbered heteroaryl
optionally substituted by Cl.6-al kyl or oxo; R2 is H
or OH, as M@ g naceutlcally acceptable salts
thereof. It has been‘surprisingly found that the
conpounds 061Jdknqhan@myﬂﬁmﬂmudmmkbﬁ3ﬁdduamnb&edhmfmquwhkh
i nvention are dual tonin 5-HT2a
and dopam ne D3 §08H8%ﬂ$%58#hu£ébkgguﬁggpof t he
i nventi on havié(GO gk afflkiyhity for the dopam ne D3 and
serotonin ( n HI) 5-HT2A receptors
and are beI?g£%gl?ﬁ%%gﬁﬁkggéﬁﬁ&miﬁ ’h the treatnent of
psychoti c db 80§ denberedshevebirylasptonhidy subssmasidsy Suclkdor oxo;
gepr 'OEH?nd anxi ety, drug dependence, denentias and

ry |npa|rnent Psychoti c 15 di sorders enconpass a

schi zophreni a,

Xsa\igf]élﬂs #@Im?&eﬁﬁ&ﬁgﬁmeﬁ%‘b&hsahg gr di sease, mani a,
psychotlc depressio and other psychoses i nvol vi ng

bar aHdisbencugeisinghojesnd it gai qareilds SElor o} kaserding to the

Ras@at S idasidnbYulsRrPdRNKe SYShRMRHAL O ddpahitd DYreceptors.
positive synptoms, (i.e. delusions and

halhl gﬁé fahp o of ﬂfédréﬂ?iﬁ@h ihtee tslgmtfmg for(the ﬁopzﬁrﬁme D; and

an eon estricte Ccy pro uctivit

tReiegHt aﬁ@@ﬁ%mﬁmw >33 t@ﬁ feceRtgrs aﬁémﬁqlteved to be

ERCAGNInZBE tref@tent @ﬂlﬂdythdﬂ% dnﬂﬂ@@drg fﬁBWell aSothBedibdisésduch as
reni a,

j or. di agnostic cat % scC |z%@9
%F%@Péﬁn f‘@?ﬂleﬁ’y T%ég f e\%‘?’ I@Flﬁlﬁn% )}n%{g(’%mm]&@em Psychotic
Bsblersd@tbibiphss a vAEOQ bf dBYAIRY, Gfﬁfchhﬂ@lh&kdé%hlzophrema, schizoaffective

ggr ess depressi on and anxiety a

? ProiSyS pibedp 1sgase, PR S pIRRR ﬁgemesw ﬁ@gewémqef inwolving
shsiaahd dlugiehd.cal Applications. Canbridge 25

ni versity Press, second edition, Canbridge, UK). The

di ff rent ate ories and .the ical features of th
di solttistler SR pRENis ﬁtaaag%gﬁﬁ By comalex Syrapigmailogy including

Qﬁtﬂl\}eéé ympkd g NDS Hbl@ts@ﬁﬁaﬁd l@dllluﬁﬁlhﬁ@;hs) raiuRlat®fe spRptahs, (ic.
raers,

ditio CD-1 ternati ?
Hedans Erish (e eéuctlftﬁ/ ﬁprém{%?baﬂd Pessh dpggition itis
H@tdlv&éﬁtré&)@niié&ﬂlat @ogtntte@tlmpsﬁﬂtem@ lﬂtteemtra,mt;bp@tbgtosﬂamtagory of
gher psychose i ncl ude ant| sychotles bat h
f%oe Fen 4599 B <t 5 17 HEJ LB MER Y el a8 Ot deficits. Other
bﬁl@hﬁ@lud/&hig‘gfésﬁ?@ﬁ'egl @ep@@;‘sﬂ)ﬁ"ﬂtﬁﬂﬁﬁﬁl@ﬂ S¥hl, lsnMe(zmb) B8ential
Itlple rec tors @ D%q 5- HT1Ai
y arlg;la }qgrosmntl cl\@sm md é)lr%ctlc P@d)(pﬁcatg)ns | Caapbridge
@lmvef52t9 hdss, M@&irﬁl RIng @ﬁﬁlbﬁ@gé Ws)MeBé Giffektnk €4t8gories and the

AT LA R CO MDA N

@i%%nos?h §§&st§f‘§tic@l§ﬁ§1‘ﬂﬁﬂ bpﬁenﬁl diborden, 4%ebdtiby)edMCD-10
?UCC ssf ul one atlents ex Iblt 35tret§ment

gqr%%tat%leﬁlasa#wwcgatf digasepe Op Geitiomy-e CHyrRpiomgdigption used to treat
RRALL Bipdlar Mihid £RBotBES RGEH046s, WO 2RAR{PERAR:s both typical

PCT/ P2007/ 061253
(D,/Ds preferring) or the more recent atypicals, which exhibit polypharmacology
interacting at multiple receptors (eg., Dy, D5, D3, Dy, 5-HT1a, 5-HT24, 5-HT2c, Hi, My,
M,, My etc ; Roth, B. L et al. (2004) Magic shotguns versus magic bullets: selectively non-
selective drugs for mood disorders and schizophrenia. Nat. Rev. Drug Discov. 3, 353-
359). These antipsychotics, although relatively successful (some patients exhibit

treatment resistance) at treating the positive symptoms of schizophrenia, are less effective
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-3 at treating negative synptons, cognitive deficits,
and associ ated depression and anxiety, all of which

WO 2@d/052899 educed patient quality of |life and PCI/EP2007/061253

soci oecononmi ¢ problens (Lieber,man J. A, et al.
Cinical Antipsychotic Trials 31‘ I ntervention

g ¥ee<1‘f1%1%; %g%g@g syrém Egoglﬂx(lgt%lgfécqg dsasscgc%aqgfaeé)r?ssmn a{lﬁ anxiety,

&ll ofwioioh tead ¢¢1rezlopd’ohm*m|eat qudlityEefdife am]d sdvkntcorﬁﬁs@p problems
2Q9- 4
éLégnpﬁrrIé&%mgi (gtlﬂ térhzlv 1i1ps§agcf§tlcnl§r%als S S uc ﬁﬁgn E?fectWﬁItless
@AHE) émes‘%}lywmrﬂzﬂ%) Ef&tytmwheswf QERSYhogia dlrugs in patlents with
f L r
AT eI 3-SR el e
Efrflplaancv e;rwsq)r()lﬁik'é'dl By ptavulest dsidratitects sut(}QzGO/Ee)ght gam, extrapyramidal

Ef f ctl nt i C dr u p

Gt ERSE Suf AR O G905 iighhbfperchoric
Tﬂéﬂs))f Iritﬂvtﬂt&)rcEffercavﬁnessdfe‘ﬂﬂEbmvemgamu nﬂH)S\)\Effkrtivmgdas of

ant %hc()))rég%ar q 2t§1:ere}1rt W 1!1% IIO \1/(: astrcpe{lzcr))]ig rem[B[ga]?r%jngJ MT ?A.’aS?) 1209-
pz;zysa hbsths canelmanizmmondu}mlmsls wmhtlhglf aﬁvarty ansd;gneatat gdectivity for

ftects
o7 S S OF SRR B B o SBREP G B Bshosgyang other
dmasest yitbffewarnsdociates swleiatfacts.ncl ude enoti on, cognition,
not or functions, and positive 15 reinforcenent,
P
(e dlutr iﬁgﬁamgauh }n or C%&%Wgss élcléﬁ%@go?]ian§mﬁ%ﬁ 1§%1Q/%H%d in {hle rezggulatlon
afcd varietyi Qfsfumcftmahs MthnecladEedea)Iatceginhhm Cmgtbr ﬁ‘ﬂrptlotlss land positive
(r(;egn Fﬁ%rgnézﬁ 8 t or % %ﬁ@%@ﬁe&yro 1encer:n§ au L, ¥h1 cg %:(Ii&mﬁré%gltnderland,
Maesaﬂ?uslett!;@eTheblehIgmalSac(tlEDZJ,es BBd(q:fadnﬁlﬂfare cmdsﬂplitei thoogheG protein-

%Ol%) cﬁ irc,eg)t(%f% i‘gg’CRg)radlc 1n élh%an, ¥1xlf'lend(l:1ﬁjerent (ﬁ(&ﬁlm&e fecgyﬁgrsrﬁ -Ds have
8&n7§entf¥§8 wR&d theﬁbﬁhl@%e@é}ﬁé‘r@"(])? 5,.26@RY.9 tolSle PPk G- Rroteln Ga

hi ghl y expressed i n the nucl eus accunbens (Qurevic
@418%16, QG 6yde (1998) Ropemoggyceprass: fidmm sirefutsito depaionn Rhypipl. Rev.
7&£A8p1o5). TRE P, %%Ezrﬁﬁle% E;Rﬂs’rs ﬂnBstt}ﬁgwll{? Hﬂﬁ@ss&?fne(hl% auBeus

conmparison wth receptor expres neur ons,

nesu s Chosptih dado oy, 120, (€95 g@}str@mnl(gdsp@pwé& reeeptor
g%r ong%eﬁltb%s 1%%&11%‘ ﬁr&ﬂlﬂ% 91@&{ %ﬁthrm rQJeIptor expressmg

projections fromthe ve tegnental area

PGIrANp P EIRSU ORAUM2aeplodE 28, @oSQ)h@dna ercwgedateduﬂdjéﬁs the
Wt @ RE 95@19\%1\2 fﬁ’slsttl!ag opﬁﬁfrﬁﬁﬂﬁﬁ+]ect%g fl%'nlﬂ e v@hﬁal tegmental area,

cortices as as various t am ¢ nucl el
hippbrampysraadiamygdala othghuclens aqsembggpo Mhightprpisets to the prefrontal

%[fﬁ)&.hglggﬂe cgﬁn@/ 4sQlelf ?Q@aﬁ@ﬁﬂsthggmﬁce&?o@& OTh@Hﬁl@QO&ICEft s thought to

are propose ul ate pSélchot ic synptons suc
haimparianafarenwtional kebpoasanthidus Ko uefleptod psiggerests are pr0posed to

fbQYGEe }Fs}chdﬂc s ?t(MlJ 4R a%ealﬂlana{lgl%o g%}luggﬂér"{ﬂ(ﬂ%o t disorder

r ecept or “ant St s as t r apeut 1 C agen S .
Oiogesols &F-wnd ddidgn M. b (A905 DPgpanint diageptor aptagonivsfas thegpeutic

1 1 ket
Mo g)nrlugthétzlgfygT?%%ﬁggru ﬁéi? gffgcgfc@% rl:,\]gl% WL 1eR8. 13, p. 917-25,
@m rlé @%éﬁ}ﬁ)d‘a ile @yﬁ@ﬁqg@ag@@pa@t@@DwﬂduE@ striatal extrapyramidal
d}gg:ﬂf: s QY atedI EFS L d‘&'@tloﬂ)t s ﬁédﬂ%m Fﬂ X otr@?tthat drug naive

rug naive reni c patlenssowate ed
@ﬁllmhr@m@ntsehwek@ﬁ@bvelegf By feseptoEexpyession (gilurevich, E V.etal.

(1997) Mesolimbic dopamine Ds receptors and use of antipsychotics in patients with
schizophrenia. A postmortem study. Arch. Gen. Psychiatry 54, 225-232) and dopamine

release (Laruelle, M. (2000) Imaging dopamine dysregulation in schizophrenia:
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(1997) Mesolinbic dopam ne D3 receptors and use of
anti psychotics in patients wth 35 schi zophrenia. A

w@omssaspem st udy. Arch. Gen. Psychiatry 54, 2PGFHEBRYP7/061253

and dopam ne release (Laruell &M (2000) | magi ng
dopam ne dysr egul atl on in schiZophrenia: WO

%Q@?Jtaﬁ(?@ ?O%S%r esente gQ %6% kcs)}bodpséc(ﬁ?z g gﬁtr ﬂ.)agﬂ%l;?%sgi g.md Mech.

Baspsyclacnd: Adoh, Ch]Amgq)pmylmhmlg tha\e tlisombeddneroeyoisis of dopamine

LN T

schi zophrenic synptons. The neurotransmitter serotonin
i s i haabedinnttesemtaninpsipelicatediic sayerati psyichiagricconditions

AT, oI, B i s e
ﬂb’pb@ﬁtpple&)m& fgege, NorvwalkkCT)CThe inflebreimenbbisermgoningh psychotic
%‘{3@%&% ghég@sé?d:lysﬁ&ﬁﬁ%)ﬁe stgclhﬁsowﬁ%{l ‘T’nc!ll? esd"e%gﬁg‘ﬁtqg hmﬁans with the

I nc ude rea I'n huna
W}’thoﬂfdfmc dp&)lq’h@‘glcapuddLaDu:gsdmtsenga,gonat)lvdn(kL@B, mduce

S5 DB TLsB RS L ASRGEI o
(emﬁﬁ@s)an@lmmagaﬂnenﬂgﬁ uﬁtealtcamgsdtaeﬁd hatlnagegrentdrofs. Med. Toxicol.

t e S
N
adceEomschs reliamam hlsdred tﬁlnd)uooﬂgu:ftose hetolden deteeted pn mfmo@hremc
ﬁet%ent ?@—I %q%oné Y hf g ﬁffé]%alg)%ﬁ rrgicgl aﬁt{gra?le%%vs%hgﬁﬁﬁrﬁpia jl.ffecting the
P28 rediguoctyets af atypajat :artqjsycdmscs R oelsmnzcbwlanemﬁ @1, D3, Dy) and

rﬁ Ctsrglcg:ﬁtotrsh %r ]pggafgfdléﬁ/rg Sﬁg@egémcﬁ ZtZ? Eﬁwelln ﬁ?te}/é%lolgl%féerts its
bioldB2Al saivaiet d‘frsungai fandily d?slyl 6hIHﬁtG’BCISL(rB|afnes 3& M13h@2) T. (1999)

Ln_ma ls.s nin exerts i.t i ologi c act i,vit

O DRTRT R PO B PSSl bl B BARRLEM RGN 6 Toss-

BTE@D frhelb- H(IlB&QéptoAs lnmst pwnmhem:tbnebap&issdﬂ 1hﬁha’ }ﬁeﬁphtat eortex and at
armacol o

Wer ibeh gﬁ%& hF aonrghia %n St 1%[?0Cﬁ1m|11)g% i/q hurgin r % mp ano, M. et
alh el 994)31Drsttﬂim1|0n¢xﬁ Itltee%r(aﬂlﬁinét— HTD (Dweptolr @mil)smiRlN Asha)mparlson

B Rtr 2o ot Se o0t PR IEERTER P PHE Ron 31 Rorss pasos. .

Bﬁfb@f, @niPalabiobT2M. X33 Bérofomiin teyeprBiNAS thecloupat bmdmn-1V.
Br ai n Re

5- HT2A and HT
g}lé? %rgphlﬁglap%g’fg (%f«éro ggrgpelg\?ors I}};i,uégsSC{enceA I, 15@ 139), and is

IgédorﬁmaMl (L8 O-prALARN I( R‘ot'heE ERLEPAIS( 1'998)t fe
hurran rain . Autoradl ogr)@{o i ¢ mappi

Hadopphypraminaddfepily recepistirool f@ﬁ@@’PQdImnig”S—ﬁBQ) and
hysdrog}ggﬁ)ltﬁgmgf gglg%d?@ﬂlté%tilﬁnu@) @h@feqsh%'dﬁrgﬁregts (ﬁﬁﬁrtllan

droxytryptam ne2

Pewapicol $hes 7%»2@&@5% r@fg{egﬁim@p\stu@es of a 5- HTZA polymorphlsm to
B
E%ﬁj{o M’etlﬁay néet S €Bet a? (lyﬁ) %ﬁ%ﬁ%{n%’g%?é@ #ﬁ%%mgé@&%f T102C

stru ture uncti on.
pympEism @ Al icard sekiggehrsnigdil wss desttifigatiorHrpgw polymorphisms in
|
R IRORRTEL EoyopRElY 2 APNOERL Bk PRI ey flpychotic drugs
ryavpMp i & a. mogmmmmg@em pisgistien péclpxapsne response. Lancet

% E?S'g rlr%ﬁ»e ?&1%?70@th suggé@tspaotjoyﬁegmf ﬂ% lg;f Ijagg&)\?\%lt l{bqh in the treatment
&@kmﬁh@pg)eﬂfé@wh(@lsahmadggmh depasnideigigsneurotransmission appears to be

under the afferent regulation of the 5-HT,4 receptor (Porras, G. et al. 5-HT;4 and 5-
HT,c2 receptor subtypes modulate dopamine release induced in vivo by amphetamine

and morphine in both the rat nucleus accumbens and striatum.
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(Arranz, M J. et al. (2000) Pharnmacogenetic
predi ction of clozapine response. Lancet 355,

wQaewsnis1s), further suggests a role for the SPEIVRER007/061253

receptor both in the treatnment . and pat hol ogy of
psychosis. In addition, dopam r?er gi ¢ neurotransm ssion

SO MDAt 1P SPDLONGI AN S0 Bk onisr

pIPORHE todeepitdiic Bulhe/pesmapithfldaoedaopaodiated wathelysfenctional

HOESATL SATBIES 0,y B0, IR ALAS 08 o

POEfiERPOO HO6chRbant & pNe:hompéymhwrhmrdea‘mgebgyg @®02) 5-HT)a

:igr%tagomsz%s n opsg%z%tgc b@és%; ferg %‘I}rgrgfp'grrlrlﬁﬁegsp % ?5eré1 ?réa][%%g;‘l% 2nd indeed is

dncsoﬁtﬁe dsﬁrasg raivatsaxf swcallhedda;gﬁmh anﬂimdioucdbp@rwhleh gnec

t
PRt i ATl Bl i, SR Sy P PR ST, R
ﬁﬂy]mimasfﬂsY (et dv { lémmllamfdmwm géﬂyp&al dnd a(tﬁ@@ﬂ)ntﬁ:—siyfmc Hrugs on
fat 189 nf 35 > rrluﬂe Bsy B%tna ]s_(gr)og(;m ng S Valuéro'j f’har%%c& E)f[h Ther. 251,

nvesf dee one
ﬂﬁf?hﬂng features of so-called atypical antlpsychotlc
drugs which are characterized by a relatively hi gh

af f i é }n\éna dﬁ}’?elgab@gﬁki §§\J5?8 Vs otf &if} ein%nrh%%e ngﬁ affinity for

( I\/EI zer, ass ica
tlyzpioqaaﬂmrmﬁs atdypraahin@ntiTpstecdpoois and nugsperted toie di@stive in the

% atgl%g? 0 ps?%(otlc dﬁc])l:%:[ers %E]fhsgcigé glz%%l%ema, schﬁg§fifecfllve %1sorders,

ar maco
bipokir d&basv,ernamhu,q)sydnmo depisssidn, hhe oihey psythmes hevebyiny ginanoia and
afiflnit t d serot
(:)hé%;)l(r)1 S (I),ﬁe aertgll g gkﬂegn}aco]g)glc ecrtl% Ig\r)olé a Ho{% hA1gh affinity,
nmdesﬂemam hmﬁarpdwdmhe ©;decsprod an&gmﬁlstcﬁBﬂﬁmludz@ JPET 294:1154—
g&%lé ;P?%ﬂgoﬁfgn Pl 1. ( ?%B;ﬁ%g{gcﬁg%{é:\éfaelggﬁ%%s il ssczglz8¥)iﬁ1%n1a affecting the
pwnbm&e@tomcgew ofgwafahmmaymmslﬁodeldmsdapamme (D1, D3, Dy4) and

Ph |
R i S PO TP, A0 R 9
aeegptias memtydgarnb slisprcﬁE’s ?:Zﬁ‘ﬂmnﬂ\ Imﬂd‘s”c‘n‘gr Iztﬁhgs ELJJE)& 111,1]6)5¢e,] N.
SRL TR i o idoilin Bh e BT ha i LB hPORug fptg: Drug
DiscateypiTodhy, dDrugpHyechoiliodsy}, Fodugolon, dapasi me17-Db, Isd3,1359-
5- HT.2A t

D8 2535 SRR o RIS 4 P oy
DopasiteiatedpCordinsagodBisinh Btk tocaQZH ﬁeklhg ves toq@inel¥nhgsced brain
B EtTh VSR ol chiorte N Nertisabf T dopamine .
ﬁgﬁﬁb@ar;t%m%ﬁ SDB%XDQiWE rayta@ﬁi?sys,nu{d'xT{rieganhE}ll&démeggZ{gw}lauOb reward
Ju 0] . No. ) - ssn. - X .
Br'al Sae &%%%%e?‘%aﬁﬁ%%%ﬁﬁﬁéﬁ i &Mﬁf%&gﬁadﬁé@fﬁwn of the
&ﬂeﬁaiée DErdce}ﬁtBD@lﬂ)lgorﬁlg sari71e1 DA blede mdﬁclilaﬁit@g&gl't&ﬁpreszsmn of the

nhj. bi t ocai ne- seeki n cocai ne- enhapced br

e%lrp‘farcgt% cTergNCeSSHO %é%‘fo 113l 1n g}oaé%ra% ﬁ_g,o]§4 PS6)

i@nm@y, ald c&bressﬁ%gg?éaxﬂlh@ted@D@MODEPEB’ma{c@I@@i@MOdr{]ctmns of a novel,

nt a nlst ant.agoni zes ni coti ne- enha
BRhrOES hT SR vanar S0P RinE I8 rEeehtor sRGup pae pE S 7011-A. JPET
Apsis4,1 I%BZD&SCIFASJ’ID.)H alC(2082) Iretivaéffecl{s2AI Q) seleAévtt ®pamine D

%%E?)tg} e?rtltglgotnlis? Il—l?gﬁby.eAm. Soc. Neurosci. 894.6).

Compounds of formula (I) may form acid addition salts with acids, such as

conventional pharmaceutically acceptable acids, for example hydrochloride,
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sel ective D3 receptor antagonist SB-277011-A bl ocks
the acquisition and expression of the conditioned

W@L@em®s5289ef er ence response to heroin in nale rBEBHEP2007/061253

Synapse, 48, 154-156); 30 anxiety, and depression
(Reavill-C et al. (2000) Pharnecol ogi cal actions of a

RS LA A SLSILAE T, 8

Dtresfchefrate, Ruange¢latg] tarte@l@@zyld nrethangsyl plidraie. Sraffrradare the
ﬁﬁ‘dr@éﬁlbﬂ@e JaPAM PR IFes aﬁg Gfl?@lta%rs oRBS AP R of ﬁ)rﬁ?tﬂgp’ﬁld their salts

Neur osci.. 894. Conpounds of fornula
fPéS}lH"’éWﬁtB%Pffs%{Hdllil‘tePE}ﬁnsal ts with acids, such as 35
conventional pharmaceutically acceptable acids, for

exangbepbyadsibenild €l) cﬂﬂl%Qﬁ{e% 2889 asymmetric carbon atoms and
PCT/ EPZO

% eq 1n 1 7/ 0612?%'[)'[&%&)( %% 1C Cl’lal’ltl meg)s,lrglggure S(Bfaenﬁl’lttlomers SUCh as, fOI'
psanmlatreqemacasx opticelly pm:tdmse,reqmmm, amleturtsalftdaasmr@nsoalms,

%t@x%@i%%ﬁ'eﬂb PAREGres BF & ﬁLe@ gf afagte}ela Onlté}/lg ?&‘églla% i optically

S0 Sol vates an rates O nmpoun
ﬂféwrsrmram cap kg obtagied fangpmp @f]@fli?ffﬂaﬁi‘?n @#th? FeCepraes diftasymmetric

!;}E‘M?é@is 109 AsynPm SRRRAEIE S0 &b ph Pl c'fﬂ%rﬁat() bpapEpiitha\@iraNRiséibens or
nlo rnrretrlcc bona@g@ can exist in the

ey edBY‘inEIQPIe %;5 Falnfse H’EP% m xt ures of

enan 'S SUcC rac .. .
opt | '@ B]Eﬂ?réaﬁﬁeg’stf‘%trtg% F%‘BR%{I‘EAS "rﬁgﬁ?‘iﬂ?elggr%‘iia (I) in this invention
thag bk déﬁ@tﬁ@i&ﬁﬁﬁmctloﬁh]@b&pﬂ@}ﬁmé déhvraa@@ﬁiﬁh&Sar@ rcapable of

m Xt ure st ereol soneric r.ac

e S O S S Rl it SO

ﬁfetaﬂ)bﬁcdﬂ&d:z&j ﬂah desvatiys, adydines ﬁi}ﬁblk@)f @ydﬁuhﬁl%ltﬁe pz[rent compounds of
as r r omat 0 r omat

BTyl RS 5 A5 Rt S o A AR alo b, aces

all of these forms. It will be appreci ated, that the
conpd Jém}d Sneingemenalaldncyalic ar((rhatld hydtditiaﬂ)dnl’meiatyi @isisting of a

o0 bi Gl 316t it Fr PR oPhgt BRIk R By gre nor
lilméted ta)’ Sli)goﬁaﬂlzmlibﬂduﬂted ghen/;g arlla{ﬁhﬁﬁfg g)!helgirglzﬂryl &;{)Ire\?yl indenyl,
AR A tiRns g gy By e e neuRvL SRt denst
%hem;adulffidyl ndiptgenlylstilforil \amdaﬁlﬁlealylsmpm;tyhdéhyﬂ hl@ V\&D apthood
t hi nov C
e PR ROy 6 araiTEc B HERAE R ld SYT hshpenyl and

bdlphth)ﬂ dnd se¥iahdre pasforablyi phehylng. Exan'pl es of aryl
noi eties include, but are not I|imted to, opti onaIIy

substj tut ed phen napht phenant f.l uoren

okt YEGoRaR o s PR e SRR P B o B W orthre
mbﬁﬁ&ﬁms as feistyltstirdedhkicl lare petifiadiy phenyted by the examples herein
BBRE B P RN 3 4 PP e ifsing comaning v vy
spasi fﬁmabley of dukchistilssaitiaeld fryl inb&tiexanhidesbiharendt lilnatedwO 2,3-

e SopEre Pt ey e By i Rlrpe B dpbenzopyranyt

bmzemztzmym, b‘ehtdxlaahoﬁ;anbd@leoplpasdmylub@dobipemmyl bmo@yrrohdmyl
hree 25 su s as t. ubstituted whi
B R ML e e Bt B Fepainies heren below
“Cy-6-alkyl” denotes a straight- or branched-carbon chain group containing from 1
to 6 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl,

tert-butyl, pentyl, n-hexyl as well as those specifically illustrated by the examples herein

below.



10

15

20

25

30

bel ow. Preferably the additional ring is a 5- to 6-
nmenbered ring contai ning two oxygen atons. Exanples

W@R00805489%5ubsti t uted aryl noieties include, buPCHER200T061253

limted to, 2,3- dihydro-benzo[ 1,4] dioxinyl,
2, 3- di hydr o- benzofuranyl benzgdloxolyl benzopyr anyl ,
benzayaz| Ihnl¥) lb %QIZI 95 bn O Qﬁ’( girggﬁ thc?éf%ga LB hich is substituted by

benzopi per azi nyl, nzo
bemmunorqimbcbgenyﬂlxanqéeswé K- 6dnslctalrhwlsmcl$1ple birfare abt lymited to methyl,

Lhlustr
ﬁtl&&l., é{og?{z%%pp%)éf% it egéfgqg(lt Eﬁty E{r? 'bﬂpp %egﬁ: P he)gfl Es)ubstltuted by
oinmmgrecﬂpF,cBIrmdmmm@) ﬁsrw’d éb thowm gﬁotqarspmnﬁcaﬂy) ieistrited by the
gxa%lrfﬁesqierengijh%w Pﬁ Yﬁd’Clpéoﬁéﬂf)alk\rfllsa%eocﬁlﬁﬁ&ds— O\Rgﬁ t}IPd'IorX -methyl or
tthplse speC|f|caIIy |IIustrated by the exanples herein
beI ow. WD 2008/ 052899 PCT/ EP2007/ 061253 -7

"Cl. 6ghal, gal ky f
above \}\fll lﬂl}‘ S&ega%@@%%&ﬁaevg (Eglnqg%]célkﬁl rgr(gnl#)ﬁ Qtﬁa 1n%8 abg\?e and the
ﬂkdrgnblqsm@bn@rte@ -iahroatylggh auom:I ude but are not I | m t ed
to methyl, ethyl, propyl, isopropyl, isobutyl,

S eC bt ylllaloetll%)é/ ?,FIF(%ES a g allélnf)p%roﬂﬂggé(éf ned Hgﬁ?\tei v&ﬁé&?g substituted

one or : as we
bhgs@ogmgtquﬂ@ediﬁfahmslo)f Gikihabrlkaxethchilebingars not limited to

g?lé Gr eﬁ&%h‘? 'sﬂb%?%t@éi"by gﬁ?&?ﬁ%?edcp%tlﬁ ﬁaahc%? %X Y@[ & those

ro- £rTTTUuor 0) e
gmups qzeaélcgtyaUpstm@@ the tmnldleklwrelg |’0@ls|>pv Psefersd @ef@ﬂlietbalkoxy

I.gy.connected via an oxygen

%?g%$M§§10 %u thi&%%&%ggﬁb s a Cl. 6-al koxy group as
def i ned above mhlch IS substituted 10 by one or nore
hal ogduogex alepdlescldprist iglinalflluatikosyd brestinde but are
not limted to nethoxy or ethoxy, substituted by one
or B I

oupe pearfiod ot icaq BERTLRLY uRdmEte, BiEing ofone, o or
g@tfowrbcpr @ﬁ@r@@lr@ﬁ t@ﬁoﬁanb@alamgfas rgrgemeinbérg ong inchrdes but is not

tt:!i E{PE Oﬂﬁ CI?F utzf Q%eng)ﬂigélygrgnﬁ%g, gg&;&k%%d and polyspiro

orln rrne an
gl@@p&wctl;ﬂe btyastlkgﬁl 2.1lgehaoe esadanmmvianeails aetl as roge gogds specifically

ER&&&%d 9&&&%5@ g hofi OhgowtWo or  three carbon rings

V|ng on atons as ring nenbers and
includes but is not limted to cyclopropyl, '
cycl obt V3 mempereddustargaryl” apesns haxgrocy iy @r}éwﬁtcwadlaﬂ@f 5to 12
HH Xt%msrk&vm% a‘PHzQ& ohe %Fbrﬁ‘a?u&ﬁrgy&)'n@auﬂlﬁ %ne, twb, ﬁ?{/ead}efow ring

nmant ane as those roups S eci fical
h¢tli‘1t9>§tqﬂai shictsg fltomNeQaﬁpS,ébe Fenaning bl alemeringCy with the

Hﬁ‘(ﬁ@?{ﬁ@(ﬂng B¢ ﬂféaz{t%l:h F‘iﬁﬁ%ﬁﬁ;tﬁs IR RRCHGinhfic HB% FHocféff l:érﬁammg the

radi cal ons havi ng
b(fft@mtqn@(s} i ng lmﬁ‘trpaﬂ‘/hm@rr@ﬁ o¢ OPWalltyhul@félt@pd ﬁ%@nﬁnled hgrein.

19@6 r§5yERbRAed iATUNbUP arelot Bmifel] S0, 'dpiBhA Wbstituted
SERAMGRRES RS Pundly bRl
anudaz,qhﬁewmiwh npxazsl‘/b ﬁhltatréylars@ﬁhmmhfl oxada lethgadlazolyl pyrazinyl,
él-é/@'ﬂé A Poly IepARhNY, GLRI
Eﬁ tlona y SJEStIgﬁtegngﬁ?ﬂé Pﬁ?%ﬁﬁ ? & d IHEY
1soqu1nohnyl benzofurylbenzimidazolyl, benzooxazolyl, benzooxadlazolyl
benzothiazolyl, benzothiadiazolyl, benzopyranyl, indolyl, isoindolyl, triazolyl, triazinyl,
quinoxalinyl, purinyl, quinazolinyl, quinolizinyl, naphthyridinyl, pteridinyl, 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
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25 Exanpl es of heteroaryl noieties include, but are
not limted to, optionally substituted imdazolyl,

W@2@3052809 i soxazol yl, thiazolyl, isothiazolylPCT/EP2007/061253

oxadi azol yl, thiadiazolyl, pyrazinyl, thienyl,
benzot hi enyl , furanyl pyridyl,” pyrrolyl, pyrazolyl,

A Fle ¥ bpe H(preﬂl%e'l Prefel 899 P?i’létg% Is are 5 to 10 heteroaryls, for
BLBeTh ¥ btes BHEPRARY brsfehF i

enz benzi enzooxa
b@m@klaljil]@mdhyiqul tlbmpil@nﬁi @z atipfl,, qlbmimyt fi vadli azlodsglspecifically

tﬂ%@&g}gg{{)?ﬁyféa%gpegwenﬁe&ndm yl, triazolyl,

azlin noxa I Ny purlnyl, gui nazol i nyl ,
qui nol i zi nyl naphthyrldlnyl pteridinyl, carbazolyl,
azepi‘hys |12 bietevepilontkyl” menisdi rnyho‘alimht sdterakddka, pasigallpeinkaturated

i} RD PRI GhE R thfee frpPE QI Bfhulbl bl obBEMRLEH four,
hetmamag/GCBpseﬁcfrorm réimzee oxygd, &, stlfuoxedh alzfolhl}de}‘standmg that the
by o NS o LG8 5 DR s
P@Tdrﬂﬂﬁ,(lbé' 1o gsad ﬂlree 8) foyert membrdpTes hbtereydyloeigonay be
E%tr%nea[el& glﬂngps?lte&?d %Szdf%%‘? %()%g gi}gﬁgyfes %{ h&eljog P@%‘?&Q@&%&ude, but
premiogl limyted taq uiptioi’lzilfyyshbattumé Ipllpeashrtyﬂ}qspersmem liargepipgrazinyl,

I#ee%)}equr% g)g Cr? 1?1%1 H;]rgzoqfa%gﬁ &Slﬁr%%gg}lg 1, 1n{‘]8£z%¥}ldm§a/? %e?zoillamyl
peaxazbbdihyl, Umlai’((l]mal ddazdbidmyl, ettoyhmmlndmyistqlungichﬂmtyjhe to
f']hl%CF 70 gfthrclﬁlél L nz(“o(%ﬁ@l?(%l%tlr:lﬁrl]% Qoazolkyxﬁﬁh}zlo dlh&HYO?SgE lteftra drofuryl
dlhlyﬂlromlymnmh okeuah;z@odymgylt ﬁa:tmbﬂphohayzlt mmlmpho]mwlsmﬂfomsle,
r}arB{} sph Flﬁfl ﬁgo%c,bcpﬁydr?)ﬁltnggfaw? d18¥dr%?a1t11lrlgiu{1)x akéydroqumohnyl
ma’ﬂhﬁiresdqufﬁbhnﬁeatse/vaﬂcay chosk graupg spraificbléy 1110§It‘atﬁhh)|' thy examples
ﬁ in beﬁ rffa rme,)(&j § to Pfgete o ﬁcé%alkyllz‘xe%rg? 4o 5§30 %eter(t)cyfliore%kylé, Ofor

eroc id ietiesinc are no
tmum@ommahahbﬁwaubsndkmmh¢mppmahﬂd|nyI pi per azi nyl
honopi per azi nyl, azepinyl, pyrrolidinyl,

pyr a J{d’ de%?é emgnaujjazal | nyI i m dazol i _di nyl,

oxazol'1diny zolldlnyl nmor phol i nyl,
thiazolldlnyl |soth|azoI|d|nyI, qui nucl i di nyl,
t hi a‘éﬁ’fmzmlag;duﬁidatl}yydc;epb@qhq”anmna thodtivdhighyis pseful in preparing a
gﬁ%ﬁglr Ry c%{llaén gtlllﬂnéltfotnqh{}ygé& %lﬁlsafletrﬁ)%hggﬁzg%&ily{iwer })iologically nor
mea/vmfr lpxlrdrlsurzdgld: s lﬁlobudd‘ethatl@hltch |1sawmmfcd¢ fqnyh@uhair(yme well as

di hydri soqui nolinyl,
?hl?‘ EH%%%H}%WS@I tetrahydri soqui nol i nyl, as well
as those groups specifically illustrated by t he
exanp?lesmagraiticilly dsedptable RieT efrare@oh®uind mens salts that are

r r or
B A R BPTP I a2 e FEPRARTIRSRS: B psirdie
dlenotagslogicgraotipty=. themféﬂmmmedt Sudi $alts a@heigtaaidl @dmon salts

ﬁl%ccl v&@l‘ﬁlo%{ﬂﬁt&gﬁ el Wl aldinREE R&Q! s glfrloilmc acfld sulfuric acid,

arnaceutl dsitron that I's ge
rblnc-: acod,lrrh,ospimhcraeldt hiet thisildsk;ogiforahddywitio prgavicheidaissa as acetic acid,

g«l}?gﬁés[lﬁgljug 284 q)elnP&lc,uc(AEﬁ)h%psﬁfowg a&ﬁ &1& caa%i:(f QEh%Q&%le&c acid,

erinar we armaceutica
fuPhaiarack gmcoladﬂtgmaa@é,rglmne: mﬂ ghl'tamlfc aaldcgm'qmthq ladld
H?cﬂg%/nségh{o?c e{cli]cEtZ—Wd?oxyethanesulfonic 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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25 pharmaceutical ly acceptable, as defined herein, and
t hat possess the desired pharnmacological activity of

w0 b@spsesent conpound. Such salts include acid BCHEP100TI061253

salts formed with inorganic agids such as

hydrochl oric acid, hydrobrom c acid, sulfuric acid,

bELA id...p hQrq ' . alike: 0 .
{V%}rfn%thglﬁlgeglﬁ %glda%s% i ag Gfé(ise ggél.gig é?(%}gfu%@f%lfus%ﬁed By tHe e&%gles herein
bdowenesul f oni ¢ aci d, benzoi c, canphorsul fonic acid,
citric acid, ethanesulfonic acid, 30 fumaric acid,

glu CWQEQ&?Q?R&%&; gor%luﬂg ?Qﬁ%rcﬂﬁé %Ctlhg ',iﬁUeﬁH&? aftf 1n(aependently from

gl ycol j¢ "ac roxynapht ol ¢
R- iyt 0 ¥yie predavelsiy lafyb npdormdly dyubstisigtd by aut o, moed efibelogen, cyano or

ﬁé%—gl’g%@ﬁtﬁgﬁeﬁ?}g zltrgﬁta&%%rg%l?l%h%gegﬁrége%i&l, ﬁ)(flegample pyridinyl.
2-napht hal enesul fonic acid, propjonic acid, salicylic

aci din seim¢mbedingnt ofahe srvientiere Rdis Go-stabiiyliepieanally ewlbistituted by
' 9 / - .
95 B BB 092009 T RIS g

I c acl
Npigeist 4-¢c2al 4-¢4-Fldous phaned) yperiden-éxanpthgls- chidokdxml) -3-methoxy-

n..the compounds of formula | according to the
Pﬁ\?gdr%all%ﬁe’and i ndependently from R and R2, Ais

Dl efirest A -y4-&4 -yl uooptphomey) yimuidst-il tyllt-etylbhycyd oleexgh) -agetamide;
- t i
QB 92D (XA o heio) e RS HLIEE, Pllohexy)-5-

pethiodimpybpiohamalecert ai n enbodi ment of the invention Rl
. | . it ‘
NS b S R RO RS b 85 R -y S SR B
poppoundde; N-trans(4-{2-

(4~ Fl - Dj i din-2-vl1.
M F PRI AR i s roneot-
Metangids;( 4- { 2- [ 4- (4- Fl uor o- phenoxy) - pi peridin-1-yl]-eth

|} - _|_h_|-. _"_ ._(_ =1 ) -
K PO S GGG Sl BB Pl grcfoheny-acetamide
Netriwysl 3-4 Y4 Desruyd -1 -fBrororph himocyy; piepidon syl |dethyl} -cyclohexyl) - 3-

4-£2- .. °

kai%o%y%&r?%éﬁ%lﬂldﬁ uor o- phenoxy) - pi peri di n-1-yl ]
Netrtwysl 4-{ Y4 Dgayd- 1 -flyprophemeay) -gegeritlin- 1-yl | -ethyl} -cyclohexyl) -
l\(lz-et[ r iag,( 4-{2-[4-(2-Chl oro-4-fl uoro-phenoxy) - pi peri di n-
14 yﬁn]?- €t hyl }-cycl ohexyl )- acetam de; N-trans(4-12-
Natr i 44 Di[ 4 Uudlyenph dhoxy-phemoyyepijetiridint1 yl [ ethyl} -cyclohexyl)-2,2,2-
-et hyl }-cycl ohexyl) -acetam de; N-trans(4-{2-
F&f Q@e%rgld%’-fl uor o- phenoxy) - pi peri di n-1-yl ]
tret iy (R-{2yid} (@13eRich)or3-phemdstydpypapidapil omlaathgle:cy@Bhexyl)-3-methoxy-
Nr-t £ ann{sﬂ(%cd[-,{ 2-[4- (2- Cyano- 4-fl uoro- phenoxy) - pi peridin-1
qup]lq &8 y‘f’} -cycl ohexyl )- acetam de; N-trans(4-{2-
N4t i3-(@ylan a- (253 Dichlove {phenasyy)pipr joéi-il €l Jnethylyiclclohexyl)-acetamide;
et hyl }- I Vi) -2, 2, 2- trifluoro-agetanide, tran
NC PR SO Pbi s B sy PPl 2} C8lRgron >
hijethoyed ppbigiw wdhidd; met hoxy-
N-trans (4-{2-[4-(2,6-Dichloro-4-fluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-
acetamide;
N-trans (4-{2-[4-(2,4,5-Trifluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-
acetamide;
N-trans(4-{2-[4-(2-Cyano-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-acetamide;
N-trans(4-{2-[4-(4-Chloro-2-cyano-phenoxy)-piperidin- 1-yl | -ethyl}-cyclohexyl)-

acetamide;



10

15

20

25

30

35

25 propi onam de; N-trans
(4-{2-[4-(2, 3-Di chl oro- phenoxy) - pi peri di n-1-yl ] -ethyl

WO 2@g0shexyl ) - acet am de;  N-trans(4-{2- PCT/EP2007/061253

[4-(2,6-D chloro-4-fluoro- phen%(y) pi peridin-1-yl]
-ethyl }-cycl ohexyl) - 3- met hoxy-propi onam de; N-trans

f\]f’tr&%sﬁ{ ?’% 3§ ogr)l%/ —§)%n§—dyhe )%yz rﬁ%@ﬂﬂﬁ)ylg &1 ! c?!:lghélxﬂﬁ

febtan2idfs4- (2, 4, 5 Tri fl uoro-phenoxy)-piperidin-1-yl]-eth

ﬁigr%@fg%ﬁ% ?%—Y:lhloroa{ﬁhm ﬁegog)tlglégfélﬁl 1{%] -ethyl}-cyclohexyl)-

phenox pi p
a@tdmyﬂd}: cycl ohexyl)-acetam de; N-trans(4-{2-

At L0 2 o ms BUSIR) AR Bl

Q@Tdnﬁﬁéaﬁa/ 061253 -10 N-trans(4- {2-

£\Ig t anrs—}gj 20[£4| %Pﬁm(cix} ? _yI(g fnox gmo ipm_ﬁ lg—_f\%;c:l%llbg_xyl)—acetamide
[ 4-(3-Chl oro-4- fI uor o- phenoxy) pi peridin-1-yl]
-eth cI ohe .

e AT Pty SRS i Shees onlgeptanaiy
;dljsamtda}ylb}} oryw| robexy) s)zherama antCdealkpntbr Mangplt theenfo dwing
S {/] Pyridin-3-yloxy) -piperidin-1-yl] -ethyl
? ohexyl) -acetam de In another enbodi nent of the
Cmdepttopamecﬁﬂaoxﬁlc%ld warsy ¢{dd iy luopd-pbeadxlyy piridin-1-yl]-ethyl}-

P%t Et ed by one or nore Ra, wherein Ra is

¢ or exanpl e the fol l owing compounds:

@dbmp@mm&ﬂmyﬂ ira@nsdei{d-[tr(@rdloro-4-fluoro-phenoxy)-piperidin-1-

fl.uor o; phenoxy) -piperidin-1-yl]-ethyl}-
%@5 }B'He&yﬁf(% eUEFBIS oyl opr opanecar boxyl i ¢ acid trans
ﬁcldlﬁitbﬂecéﬂ)oﬁﬁicﬁm:ﬁi- #aitsl (aded4pbesgaxy ) -fhiopephetoxy -pipkbidin-1-yl]-
g@% éhgggﬂ)c&/cl ohexyl ) -am de; Cycl obut anecar boxylic
Cﬁcl{)ﬁt’obéﬁe(cﬁfb@yﬁm{&tfr&mQHQQHM{Q‘)yyl)&mﬂn@['(b -Phenckyy-piperidin-1-yl]-
hexyl ) -am de; Cycl opropanecarboxylic
ShM PR maY

8- M Byl Gclodraprasaréoxyliviadid frﬁhﬁ(rzle{w[yl- (@-panodifluckoyghlenoxy)-

Eﬁ’%%‘ﬁiyﬁ%@%@gf%@ﬁé@gﬁ%@&l ic acid trans

Cﬁcl&lﬁztbﬂecé&o&ﬂﬁf@tcﬂtr&ﬁsd@ﬁ@ [phe3ediyhlordd pp@ioxd)- p’lrpehdrnyl W]-
%ltgpf@yclﬁl%‘g&ﬁl oh%xyl ) -am de; Cycl obut anecarboxylic
CoeloRuthhechboylih il ©4/a-(preriaxy)-ditlierd-diMroto-phénoxy)-piperidin-1-
}% e¥h)ﬁ} C))(/: I oh )X_szde: am de;

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

Cyclobutanecarboxylic acid trans (4-{2-[4-(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-
yl]-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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Cycl obut anecar boxylic acid trans
(4-12-[4-(2, 6-dichl oro-4-fl uoro-phenoxy) - pi peridi n-1-

wQ@opl0328e4 hyl }-cycl ohexyl)-am de; PCT/EP2007/061253

Cycl obut anecar boxylic acid traps
(4-{2-[4-(2,4,6-trifluoro-phenoxy)-piperidin-1-yl]-

?E@Mgd}ci SYRhONEXBb i AR IR BLEL-PRUE ANSSAPRRN ) Fip@GhiHl-1-y1)-
¢thyll 2y§ldh @] damdideyr i f | uor o- phenoxy) - pi peridin-1-yl]-
i&%ﬁ}yﬁr C¥g1]a8héf“ Xaxr{)g h%'é[‘aﬁ‘?mn%”& éZ ([;1 -(27 C]illpaon él -fluoro-phenoxy)-

I'op rop necar boxyli
pl@el{uimf KH’K %tMylEe)tdOHekydelqlm enoxy) -

@yt%} ranyél L ggwlc}acﬁ)égag?p? ?’g Z?E]dgfﬁiorgrf)%enoxy) piperidin-1-

Aiecarb
YM4ﬂﬁAH4mkﬂwmﬂ]ammk2 cyano phenoxy) - pi peridin-1- yl]

]e;tre?ﬁ/ | 1)5(:'40 carﬁé&ﬂm ac1 rans &lg?ZnL%? rc]‘gatélr(])e S%o&e%%%

veénti on
pekﬂdmmygleﬁhﬂytwmﬂkaﬂ)ena¢®le t he follomnng

“th{rgrilo pogf)gran car 1%%813% Cgéf EZD%AE) 9{ é % ro phenoxy) -piperidin-1-

rah- XCar
QM*ﬂﬁAHQKKﬂRﬁﬂpmmmkphenoxy) pi peri di n- I yI] et hyl

FeRS PR R B, e L Y TR henony)-

pmpﬁdmﬂhn}<ﬁhﬂyt%jdﬁkﬁ%hhud£yclohexyl) -am de; 5
ro ar

FR SR G 86@?%%& FEF G biarp--Jpgro-phenoxy)-
pgf?%m,}yﬁyﬂh?hewyﬂkxﬂ | | Ci ns
[T Ala il }%%’%*eﬁ%L‘(}5251’ﬁitﬁ%??rarl?henvayl?iPefidin-
S
FR 3PP bR ok ST b e ST fupro-slhgnosy)-pipercin-
YB% @hﬂ%&gﬂ?ﬁygﬂegﬁdyhhdan}?e; i rans
TRt srp el ReRnER 07 Wk b b Ree o2 e
pipktidinet- lyMle}thyl}I}yﬁJld}féeﬂy-la)nid@m de;
Tetr ahydr o- pyran-4-carboxylic acid trans
(4-12-[4-(2,6-dichIoro-4-fIuoro-phenoxy)- pi peri di n-
Télt |rIn- zﬁid?%dr%embb&lﬁi&@?%fﬂie)mv@ﬂbd&{ 1s'l.&zflacilptlonally substituted by one or

o B0ttt B RS Pt thr e i ralyh 5 o'

nﬁfﬂb)éfed}he%t@ir@fkqan)lﬂ)amw&tuted by Ci.s-alkyl, for example the following
Tetrahcp yran-4-carboxylic acid trans
f%n?%ﬂfﬁ (2 4 5-trifl uoro-phenoxy) - pi peri di n-

4-GHldroe bydns X 4-¢ YGh-ohnediplo-pBeAdte)-paeeldin-1-yl]-ethyl}-cyclohexyl)-
Tetrahydro- pyran-4-carboxylic acid trans
?%u&§m¥2 (4- chl or 0- 2- cyano- phenoxy) - 20

Ni-peis (di{n=[4- (Mlﬂluorﬁtlfhéhbx@ylﬁb&hﬁﬁyﬂ Y] -e@iyi jdeclohexy@n et hefiethyl-
Enggf nt of ge |nv ntlon is aryl optionally

b dlasedireat oy Beragyde
N-trans(4-{2-[4-(4-Fluoro-phenoxy)-piperidin- 1-yl]-ethyl}-cyclohexyl)-4-
methanesulfonyl-benzamide;
N-trans(4-{2-[4-(2-Chloro-4-fluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-4-
methanesulfonyl-benzamide;
4-Chloro-N-trans(4-{2-[4-(2-chloro-4-fluoro-phenoxy)-piperidin-1-yl]-ethyl}-
cyclohexyl)-benzamide;
N-trans(4-{2-[4-(2-Chloro-4-fluoro-phenoxy)-piperidin- 1-yl]-ethyl}-cyclohexyl)-3-(5-
methyl-[1,2,4] oxadiazol-3-yl)-benzamide;
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35

nore Ra, wherein Ra is selected from hal ogen,
Cl. 6-al koxy, -S(0O 2-Cl.6-alkyl, 5 to 6 nenbered

wWheaeosespy| optionally substituted by Cl.6-al kRCT/EPN7/061253

exanple the followi ng 25 conpounds: 4-Chloro-N-trans
(4-{2-[4-(4-fluoro- phenoxy) pi péeridin-1-yl]-ethyl}-cyc

LR AR IR A% 2%oié‘%sfopgfﬁnﬂ)-Ripefif%né%-wrﬁtf.wéyc
tyshdveyyl) bBHZ(aEmd@t hyI 2, 4] oxadi azol - 3-yl)

NF ?éﬁ?ﬁ%ﬁﬁ-z@?%Y.am:%ﬂﬁ%fr%ﬁhﬁﬁeﬁ/&;Pﬁefff}lg drlie g+
ylethoxy-deotrexides) - 4- nmet hanesul f onyl - benzani de;

lﬂ\L i\;le(tg )ééﬁfot{mns 4- uo %4 6hté1rf]18§)(ro> p}beingéyff) %1|per1 1n—1I—Trl]—ethyl}—
eyetdinek}l ) bym:zlaohée(yl ) -4- et hanesul f onyl - benzam de;

? | 0[ ‘tmm{ﬁ&? F44 {_) £ £z 6—tﬂﬂuoro yIjhenoig)}grplgendu_nL llei -ethyl}-cyclohexyl)-

YOchi'ors €nox
b‘ﬁchlylllc}e-, 35 cycl ohexyl) - benzam de; N-trans(4 {2-

di
LIPS LR g Qo u R RRA PR b -
e;;cl@hexybébzmmﬂée WO 2008/ 052899 PCT/ EP2007/ 061253 -
eSSl LR b ucrsralicaeyy ppgisrd vy rersiohexs)-
bqﬂz}lmdbyaﬂld)hexyl ) -benzanmide; N-trans o
KbRid s SELoT s B TR ERS LN AP o dse
Eeﬂdbmlndmy N-trans(4-{2-[4-(2,4,6-trifluoro-phenoxy) - pi
peridin-1-yl]-ethyl cyclohexyl) -benzam de;
4-Chloro-N-trans(4-{2-
[ 4- (21, dhobhdrrenflodonent pif eraxydntiph e rig liont2mymbered heteroaryl, for

-Xr%t ?bf' (‘féﬁcl[vg-lplg)ﬁ(g%}%uqcﬁpfz?umo?g- p%;enf)rx;l\//;aE Bioggr iN;JIi n- 1-yl

1 HeinbByle- ZLEhrBMQ)ihO el ytays(4bjenza-ftiesro-phenoxy)-piperidin-1-yl | -ethyl}-
4-Fh| orsj_- (ﬁrans(4 {2-

FAIQRSXY)-BMIGS £ | yor o- phenoxy) - pi peri di n-1-yI ]|
Qeirdvyink-4cyebadytix ydij -trhsiz @ri-de;chivnc- AN ddrasthedoxy2-piperidin-1-yl] -
Lt@‘?"i(}lyflyﬁ%ﬁno )phe O’ngl) 4plefﬁ(r)|x3| nbén)zlla]m de. 15 In anot her
@m’ﬁmﬂm%ﬂéaﬂ&fxyhh gcid mviesiti{on 4R2, 4t &ifl botoopHe oRBRBIEEREIn-1-y1] -

et?l l? cyaogexyl) amlde,

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

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

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

Thiophene-2-carboxylic acid trans(4-{2-[4-(2,6-dichloro-4-fluoro-phenoxy)-piperidin-
1-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;
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exanpl e the foll owi ng conpounds:
1H 1 ndol e- 2- carboxylic acid trans(4-{

WQ2(08/0§2899 | uor o- phenoxy) - pi peri di n-1 -yl ] - et hyl BET/EP2007/061253

cyclohexyl) -am de; 20 CU|noI|E§ 4-carboxylic acid
trans(4-{

éﬁl%({l% théa?lg(ﬁcé/ﬂc «%1}1‘ Wags(gggqgj@) T}Fdrg er Car%‘ug%}%yl_) \écllraxy—
plpandlél4l--§/l %—th}[lkl:eyclohexyl) -amide;
?%lno'hﬂ' f ! &Qlﬁc%yﬁpgagﬁ%ég I{Bgl@lgélﬁ) A (%l Tor§. tél,lﬂlf{’uoro pélenoxy) -3-

4- carboxyli
bhydansy-giperidin- [ 41 -ethyl}- cyclohexyl) -amide;

h | 2 h
?%Jlnoll?‘ohexgl?(%yﬁc S(gg %}Qﬁ@ deﬁg deiSQ 2y lllor ? él%fgg(y ghenoxy) -3-
hydrnsy- p}p{erlam 1-yl]-ethyl}- cyclohexyl) amlde

I
T G R e,
t;rchﬂr&(qél}{lrrﬁde

?%@&%%%%%mh$ﬂ§%W%nm
tthalhsfdokex@t)-amide;
iy e R Sliga R e AR SR N RP B b Dt -

etbyld- dyclah]&yl) -amide; and

fl i d
St & el b4 baiad2 P BB e ey
tychohekyy-amade.
[ 4- (4-cyano- 2-fl uoro- phenoxy) - pi peridin-1-yl]- 35

et hyl }-cycl ohexyl)-am de; CU|noI|ne 4 carboxyllc acid
t r anky( dhofhé-enfbbdiment of the invention R' is -NR°R® wherein R” is H and R®is H,

SR OO GEBLBE dsciend Yho BT ubiatbiGg? T, for

Ebmﬂﬂéﬂﬁébmmmagb@mmbumka0|d trans(4 {

O Segh ) g G T oA ek iptiaa- PG

ulotekylnareh; car boxylic acid trans(4-{

ﬁfﬁé@y{%ﬁhp%lr IEZ}PI}?%}%H% {’lpgﬁ‘aﬂ)[l} ;ﬁg@gﬁ%ﬁ}’é}&hefﬂ) A H)éyl urea;

b rkub(Aof2L | ﬂ€(24CElal’r(b@!>ﬂa(iolr@phem(d<y) piperidin-1-yl]-ethyl}-cyclohexyl)-3-p-
trﬁns%§ 1% [ (3S, 4S) 4-(2-chl oro-4-fl uor o- phenoxy) - 3-

Bf peri di n- -yl'l -ethyl} -cycl ohexyl) -am de;
Qﬁdﬂl@déll-{rle-44(ZCGHIBEX)(-XﬂﬂLﬁ)r@-@)hénd)dya-@Sﬂe‘ﬂld{n 2-yl][ éhyl}-cyclohexyl)-3-(4-
&ﬂ uor o; phenoxy) piperidin-I-yl]-ethyl}- cycl ohexyl)

HVHE "L W6/ ne- 4- car boxylic acid trans(4-{
2 [4-(2, 3-di chl oro-phenoxy) - pi peridin-I-yl]- 10 ethyl

tr anéLthex%sge[chg} t%e pre@ntqgveln%gn Llls t‘l?lgrpgc?c)égs fjog th%c}nanufacture of

EampPodids b eranPhER@ENihedhdreihi alb e, whydh] pro&dshiydmprises:
}-cycl ohexyl ) -am de; and
a) reacting a compound of the formula II:

0y

. 1 2 . .
wherein A, R* and R” are as defined hereinabove,

o=
('D

o

Q_B.-n-
=
=
(@]
—+
=
=

(1D
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Qui nol i ne-4-carboxylic acid
trans(4-{2-[4-(pyridin-4-yloxy)-piperidin-l-yl]-ethyl}

WO 2ep0528hexyl ) -am de. 15 I n anot her enbodi meneCHEP100B061253

invention R is -NRoR wherein Rois Hand R is H,
aryl optionally substituted by one or nore Ra, wherein

Ra '?uﬁl:’%‘h%% a%fd cgjthe‘s%?}ewl’ad% for  exanple the

ol | ow oro phenyl ) -3-trans(4-{2-
[4 (4- quoro phenoxy) pﬁperldln I-{ % -ethyl}- 20
cycl ohexyl)-urea; 1-tra 11
[4 (4 Fl uor o- phenoxy) - plper|d|n [ -yl]
Ire}sercaéQJf@Ia ﬁyln)g'rgagéni SlcMlas @t@@nzotﬂ;aid[ana)( A6 A N -

Ioro or 0- phen peri n l .-
eéf@ﬁg?r‘} o i o B B DS s ke e -
flla 2yl fonmanid DN EDo Odipkeeax Yl e jriespare of nbake (d.g. triethylamine or
2t I . A
el BRI i uBR TR PRONYE he®hr ocess
for the nanufacture of conpounds of formula | as

defi ned herein alpove o s s onprlses a)
f.Q 80 A
Rl and are deflned

reacting a co

ONH2 (I1)

her ei nabove, AW 2008/ 052899 PCT/EPZOO@/061253 - 14

either wwth an a&tid of the fornmula I11: HOOCRI (I111)

in the presence of a coupling reagent such as

O (benzotriazol-1-yl)-N,N N ,N - tetranethyl uroni um
tetrafluoroborate (TBTU) in a suitable solvent l'ike,
gvpgr'seiélﬁ%e ¢ (gy‘%t%a \ésub(sg\/': %%;J)rror%l & ore hapogen eC1 ¢-alkoxy, aryl
diisopn@mﬂWeuhymamﬂbﬁhdngobta|n a conpound of the

formula £1): ein Rl
o oo B GrksiTp Shdr iy sl Pedndy Bl St o o
hal oges,5 t@]lZEBHﬂhlk@Kd/hetanoyycloalkyl 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 with an isocyanate or a reactive intermediate such as para nitro carbamate in a
suitable solvent like, e.g. dimethylformamide (DMF) or acetonitrile in the presence of a

base (e.g. triethylamine or diisopropylethylamine) to obtain a compound of the formula

(I):

H
P T
A O

RZ

wherein R' is -NR"R, wherein R” is H or C, ¢-alkyl and wherein R is aryl optionally
substituted by one or more R%

and if desired,

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

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

carried out in sequential or convergent synthetic routes. Syntheses of the invention are
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10 optionally substituted by hal ogen, or is
C3_l1lo-cycloal kyl optionally substituted by one or nore

WOR200805289% 5 to 12 nmenbered heterocycl oal kyl opCT/BP2NT/Q61253

substituted by one or nore Ra, .or is aryl optionally
substituted by one or nore Ra, or is 5 to 12 nenbered

L5 A g aLh ., SO 55t B0 L IBGE o
puicficagion pathe ms’slﬂmmg wadbamateknowngo tlmsle Blabédamsthk wanthe

%L*qbléﬁtuegts%nd‘iiﬁd‘[?etslﬂﬂ%cl:ci)ﬁrtﬁ? oll%%ir(%ér' 9. n%cf%ltlé)gtlotcgslscjzs%a'vpthe

resenc a base (e.qg. rlegﬁﬁﬁan1ne or

dgmlﬁoemce giver hbneiralpifore Juni as midicated ta tloompoand of t he

formula (1): H(lI) ONom NR1aZ?20 R werein Rl

is -NRbR', wherein Rb is Hor Cl.6-alkyl and wherein

R i b mpyd degph torepmppundsibkiormutadd) dap bemeanyifachpee brehe methods

gﬁ@h bélosgefil the %eﬂ?&{é‘gﬁfeh'nﬁ‘ %é&@m@%ﬁ@%’ﬁ%a@@oﬁk Hﬁ:%dc@t 0

a harnaceutlcall pt.ab IS (f g addi tion sak 25

ﬁﬁ%roﬁfléﬁaf?%&t‘iolﬂﬁoﬁ U@Bﬁ%é g dtduroreaeiion 19D a8t RQygn to a person

pHikskiAtthé m emrltlﬁ@ rﬂmehaﬂbeare élﬂﬁrﬂCSﬂlﬁlﬁHﬂ&lalﬂ}né%V%ﬂﬂﬂeﬂlt ¢adl beQ@repared
onver gen nt he ut es nt.heses t he a1

B TEReRS APt HsGrar BBeBienkery sty Py giedioss desciiped in

sioemces mtctche th@dd:somptntgl scihghesxanifihes, eikby msthodskmovedin the art.

for carrying out the reaction and purification of the

r es uf ¢ '11%1@ golmv@g%‘&th%m@g endngua s&?edtd?ﬂéﬁvl kAl Ik‘%ﬁld' B DS described

substituents and 1 ndices use
h@ﬁF@bﬁ%@ description of the processes have t he
significance given herein before unless indicated to
the contrary. 5 In nore detShkmetihe conmpounds of
formula (1) can be manufactured by the nethods given
beltow, by the methods given in the exanples or by

anad s net hqct;i{(B) Appy opxd react i'on“'edndi t | o
for \t@l nd| vi dual t,eactl‘g’;\%:i\pls are known to a QS\G
per so dpm;]Tmhe art Yhng~Sdat®rial s are NH

ei t her co crally avail abl e or\ggn be prepared ag
met hods anal ogous to the nethéds given herein belo
by net hods described in 10 references cited in the

RS fipeAlinon yloky-afyl bh BetXam kesipoartd byn b‘@ﬁr@@eﬁsd Kd’t@Wﬁng b scheme
b Fs e R L R TR A ST o e o
ctheseinthe art (for reaction conditions described in literature affecting such reactions
see for example: Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New York, 1999). The
transformation can be effected by employing reaction conditions which are commonly
utilised in the so called “Mitsunobu reaction” which is known to those in the art and
widely described (Hughes, David L. The Mitsunobu reaction. Organic Reactions, John
Wiley & Sons, New York, 1992, 42, 335-656). It has been found convenient to couple the
commercially available 4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester with aryl
or heteroaryl alcohols of formula 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)s,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 like in 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



H 1 TFA, CH2C12 A-OH (B), DEAD A~0 90% ADO 30 N O _ /
NO" / NH x M3, THE O/ CO0 / D 15 The

WQErEensin- 4-yl oxy-aryl or heteroaryl conpoundPCEEP1987/061253
prepared according to scheme 1. The syntheses of
ethers are widely described inTiterature and the

ur e

e
wagdnts waekvedard theeis cimdissbemtbe eeag@dmai kheirie sorae @rtg@tnifhe
Theis] OnEtd QA& ovhr g&id@%aﬁé& dr Lﬂé]ﬁf)ér%%s HPwe prec1se reaction
Prepar ations, 2nd Edjt]on, Lar ock ohn
{Rnmsyatreds At Crméw/ t%b%mil@ggl) I hrlﬁéeezofowé ﬁ%lfvapwaf foggrry out the

Ee@ﬁtlcbﬁat%fﬁlﬁéﬁt@&n?&aﬁﬂ@ IOy itige fegaieéd fon tlﬁ‘eoﬂégdtianﬁﬁy MY iy widely,

Aol pncHtoE REGRN s eSS e Pilure g DD re of the
wiagelity Hieevei, bedri¢doghes, feaving th ond ey Milt sunbpsuffice to yield the

AR R g5 BB & TRAGRI R 80 Yy HE kePhontq SO coiions known
foy t]@@;@ ,g](lﬂeci ﬁ}ethe @ﬁm{tmagr[nplyt wiigan adyd such as trifluoroacetic acid in a
4riV R BK¥niuRE ag SicRerdm&RiRYK¥Y Hés@n@&i &h ;cﬁeltnetrut yl

ester with aryl 25 or heteroaryl alcohols of fornula B
(either commercially avail able or accessible by

nmet hods described in references or by nethods known in
the art; as appropriate) under conditions enploying a
phosphine like a trial kyl phosphi ne such as

tributyl phosphine ((n-Bu)3,P) or a triaryl phosphi ne
such as tri phenyl phosphi ne (Ph3P) and the |ike and a
di azo- conpound |i ke di et hyl -azodi car boxyl at e ( DEAD),

di i sopropyl - azodi carboxyl ate 30 (DI AD) (optionally

pol ynmer bound), tetranethyl azodi carboxam de and the
like in a solvent commonly used in such
transformations |ike tetrahydrofurane (THF), tol uene,
di chl oronet hane and the like. There is no particul ar
restriction on the nature of the WO 2008/ 052899

PCT/ EP2007/ 061253 - 16 solvent to be enpl oyed,
provided that it has no adverse effect on the reaction
or the reagents involved and that it can dissolve the
reagents, at least to sone extent. The reaction can
take place over a wi de range of tenperatures, and the
preci se reaction tenperature is not critical to the
invention. It has been found convenient to carry out
the 5 reaction at anbient tenperature. The tine
required for the reaction may al so vary wi dely,
dependi ng on many factors, notably the reaction
tenperature and the nature of the reagents. However,
a period of fromfew hours to one day wll usually
suffice to yield the conpounds of fornula C. The
protecting group can be renoved under conditions known
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for those skilled in the art (e.g. treatnent with an
acid such as trifluoroacetic acid in a 10 suitable

wai0sesasIsuch as di chl oronet hane) as descri bedP@HEP2007/061253

schemre 1. WD 2008/ 052899 PCT/_EBZ_OO?/ 061253 - 17
Scheme 2 OH O ~A O "H SOH Hoj~ A A' HO,,, N NaOH
N+ NO- Ixl ~dioxane CEOOFO TFA OH~O0O A NH
D5 Aryl or heteroaryl piperidin-4-yloxy conmpounds
with R2 = OH can be prepared according to schenme 2
wi t h opening of Scheme 2

rac-ci s- 7- oxa- 3-aza- bi cycl o[ 4. 1. 0] hept ane- 3-
carboxylic acid tert-butyl ester using the aryl or
het eroaryl hydroxy derivative B in the presence of
sodi um hydroxi de heating in a solvent |ike di oxape.
Renoval of the 10 prekecting groupfin condition§ as

t he > descri bed %n scherreALO Wdes %or’rt@a of
formil a D were R2—=—OCH=Schene BR@b TEA or 1,

Gzl DB E, Natidon, A= 90% N Wxn@%?éw 7<
/[--, OCIDD sdioany/| or he&eroarylO o

pi per £di n-2-yl oxy conpounds of ‘structure D coﬁiaining
an 15 el ectron withdrawi ng group such as;nitrile in
ortho or Para position can be prepared cerding to
schenme 3 by an nucl eophilic aromatic substitution of
t he correspondi ng

OH

1o) H
A/
NH

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[4.1.0]heptane-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
protecting group in conditions as the ones described on scheme 1 provides compounds of
formula D were R* = OH

Scheme 3

H
I TFA or HCl, CH,Cl,

0
O\O A-F, NaH N \G - A/O
—_—
N_ _O N_ _O NH
g 7<DMF,50°C \n/ 7490%
o) c 0 b

Also aryl or heteroaryl piperidin-4-yloxy compounds of structure D containing an
electron withdrawing group such as nitrile in ortho or para position can be prepared
according to scheme 3 by an nucleophilic aromatic 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 DMF. Removal of the



fluoroaryl conpound w th 4-hydroxy-piperidine- |

-carboxylic acid tert-butyl ester after deprotonation
wawaok/osespase such as NaH in a pol ar sol vent suediI/EB2007/061253

DMF. Renopval of the WO 2008/ 052899 PCT/ EP2007/ 061253

- 18 protective group in conditions as the ones

| [ 1 oVi u f I
BORERCRRu SGABn s o B B R R B R Ry pounds of
il 3. (BCc) 20, HN O DVAP, CH2C12 5 days 2. HCl,

EtOH 4. DIBAL-H, R2 reflux HOO Toluene H5. - 78-C
~O AO-30%0 OGHNH R2 -75% Na(OAc)3BH, D 0' 1
CH2C12 A -90% 6. TPA CH2C12 0 R2 A F NH 2 99% 7.
TBTU, DIPEA, J acid, DVF, -60% NH or 7.R0001, Et3N,
CH2C2 00 R2 AONMN

5
Scheme 4
o . O
O\\N +-O 1. Raney-Nickel NH. HCl
2 3. (BOc),0
130°, 140 bar : i HN o
DMAP, CH,Cl,
5 days
_— _— -
2. Hgl, EtOH _ 4. DIBAL-H, ; ,
rerux = H R
HO \/O Toluene H H 5
\n/ _78°C, \n/ . 0
A
0 ~30% o 0
G H NH

~ 0,
R 75% Na(OAc),BH, D

CH,CL,
A,O ~90%
6. TFA,CH,CI, o R

F NH A
2 99% N\/--.,,
7. TBTU, DIPEA, . ]
acid, DMF, ~60%
NH

or
7 RCOCI, Et,N, CH,Cl, )\

(Heteroaryl or phenoxy-piperidin-1-yl) trans-ethyl-cyclohexyl-amides or trans-1,4-

10 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 trans-isomer (according to
Wustrow et. al. ] 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

15 literature (e.g by treatment with ethanol on the presence of an acid such as HCl) and the
desired pure diastereoisomer can be resolved from the cis/transmixture by crystallization
as the HCl salt. trans-Amino ester chloride G is obtained. Reaction with tert-butyl

dicarbonate in the presence of a base like triethylamine and a catalyst like
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(1) OR (Heteroaryl or phenoxy-piperidin-I-yl)
trans-et hyl -cycl ohexyl -am des or trans- 1,4- 10

w@eywBosssy|l ethyl derivates of fornmula (1) canP@BEP2007/061253

pr epared as depicted in scheme 4 starting from
-ni tro-phenyl acetic aC| d that by hydrogenation using
j
%%){l%f:n%gagrlg ?18 g(? g(lh vaﬂﬁ d11€(¥bqft\ggl%%£1élgphy&r Cllg (DIBAL-H) in
alit apopKYmeelv¢rdsudy ooy tqluene\m sT§ Gwgives. thapldelgydef whigh can be
@}%'Wuhojc@%nﬁé‘a%on 690nd fd steighl@ecﬁltzﬁye! afifh86n B%dgﬁrde Hdw1th aryl

prep ar ed accordin t o net hods novvnto t hose ski’l
Phhftt?f@a%(} PIPSHEINGE g@w BYAPP s foRaHH: Qrfé@lewmmeraaﬂ‘/ available
bt ARERW 18 rﬁ@th@db&eshﬁw1HE&Ereﬂtéshb}eﬁleﬁlﬂab d&@BribdEin this patent or

gr esﬁ@%e 88&63[21} ’ﬁ\’l@&ﬁt B]et%le é)g%F]Qngé)f f P@N?I{tﬂ‘%e 1% (%chloroe Mine and a
idsting agstisuchurssotiyincirias¢taky baahydmle wislds hgend@diga).tRemoval of

%{eﬁﬁﬂ‘? P[g!uei cnelrg dQ%ogdm%n? QEE’H &e[ﬂﬂugi%ao%t c%&g ina

. car onat resence
puitabletsplventspchas qg TEMdYiglds éh‘atlf%tamllrlk eyl xplogind gzts@gedlate K

RistAIERRO Q‘_FAQQIJ&)Z Sthe co@lgl ﬁj% mh@ whaRd ﬁ‘l@&)ﬁeﬁ@téﬂﬁ vathtarboxylic acids

re uctl on Iu DI BAL- H)
fat eb??l%lﬁﬁ%@&%‘f/.@l&%@@&f@é%ﬁﬂ ﬂ};?h@y 368%@?@ ghféfeafnce%r by
fiegiode kndhe irathdelty G’@wﬂdel\&dﬂeﬁ‘dﬁlb@aﬂl e litersede w d. duiprehensive

£ h R f
By, AR TS R oL RS VEpBEAR, g8
BahpolGdsirak. faniiley $ Sens, hew Loty ¢l 990) yndweai beatstenplished by

{
O pREERSLR ReclR A8 CRoRN DRDoh i AELBRIED] BhO-
(Gengefsiazgltl-y1) AN NRE 1}5r@gém@ﬂl‘/bfroalugbte%ﬁﬂoHObR@te (TBTU) ina
JuidblH et lﬂ@tehgaﬁﬁnétﬁ f&mahﬁ@@@blﬂ@) 8p8idkarkUa tﬁhé‘lﬁresence of a base

BB I D S i o B uli (1. n other

cetnt acméillsmmﬁ‘caasﬂsbr‘uefdsub]mhe ﬁfels@hcaof albasa (ag. tsidihi/ablige or
L rans- am no
ﬁ)s %%’1@/ e%?ﬁn}“ﬁle m Oé‘ferrrle “ﬁﬁr 6('?’d(]usual ly the TFA

salt) The coupllng of the amne internediate Kwth
carboxylic acids (either codﬁh@@ﬁélly avai |l abl e or
accessi bl e by methods described in references or by
nethodstnomn inthe art) is widely describked in the

l'i t,e?g e (e.g. Conprehénsicve Crganig/

Tr ansf at 1.0n ctional PN
Preparatlons [i;% Edi tign, Richard C. Larock Jo E:j\

W | ey" & Sons, wYOork, NY. 1999) and cant:be NH
acconpl i shed by 15 enploylng coupl i ng reagents such 4L\/w
as, €.4. N, N-carbonyldimidazole (CDI) or O- Y
(benzogrl zol -1-yl) - f%ﬁ\ -t et ranet hyl uroni um K
tetr FPN aborcat eo( TB i n"\a\ -sui"t'abl e sol vent |ike
e.g. dlmEthyIfornan1de ( DIVF) qg di oxane in the

presgnce of a base (e.g. triethylamne or

di i sopropyl ethylamne) to yield conpounds of fornula
(I'). I'n other <cases an acid chloride can al so be used
in th%)pﬁesence of a base (e.g. triethylanm ne or 20

di i sgprgpyy et hyl amine) in a solvent |ike
di chl or

t.hane Schene 5
(Ia) O\NH



R2 R2 AO1 RbCON, Et3N, CH3CN A OF R=H NH 2 (la)
NHRb 2. ON~OOIc R bORNOR j)IC , CHdZ
W@ROORD5289N~ O, DM NRc O R2 A,0 (la) NHPEOEPIOONG61253
lc RWO 2008/ 052899 PCT/ EPZO&% 061253 -20 I n other
enmbodi nents the internedi ate can aI SO react with an

' S OC aﬂﬁgr en(ﬂ%\c/ocﬁﬁ]lentR‘%he 1n|t_9rm%d1a 1£ %gﬁ: 5 eﬁét%lg{ iF lcsibfgftagate (when

BaF &l) ariatreactive rrbanmdeat@ ﬂé p'—‘aHés @Iudb;as ﬁmahb@sprlm@wd dhjpridgeor a para
Bftlo QPbdnbRe PrBIRAT rﬁ’é(th@dﬁéﬂo%m&he ﬁ@bﬂ &Y predeliBe ofer Qritable

acetonjtrile or _djichl oronet hane i.n the presence of a
gt fike, 6.g. scefquétlwq drilaeonegthane 18 S Bissanss pla Rask feg
trazﬂqbirainra o dﬁwm@pm@th hmide td et AcdrhPourdisof thlefemiuRgdh) as

qn €§‘§ ?_fgl 8\/% V\D2008/052899 PCT/ EP2007/ 061253
SO EHEHEECF.2PRM O 1. Raney-Nickel 6 HO 130, 140

bar 3. Quinoline-4-carbonyl H chloride, hydrochloride
5 days Et3N, CH Cl 42% O
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- =~ HO 2. reflex tOH 4. UGH, THE/ water (2/1) "...N C
-89%%L OHNF O 0 -30%0 1. Ethanothiol, BuLi

woRemsHsesey et hane, | h 2. oxalyl chloride, sodi uP€T/EP2007/061253

ethylthiolate R 2 ( prepared bg:preV|ous step 1),
CH2Cl2 78% A -O 1~~ D NH H - O Pd/C (109 S
~ e O HN O S Na(QAc) 3BH, &5&% iHS H"""OHNN
CHzC13 Ox -90% R 2 N M ) OONg ONAIn
sone enbodlnents the aryl or heteroaryl

pi pexi di'd*4- Y oxy conpoupitsciof 5 fornula D can be
couplled i n"&'¥&ductive aki nafi il st &R th ai nore

el ted dt'dehyde N or éHNnglz% %scherre 6O In sone
cases#t he _gtispott ne- 4- cacboxyticacid— "\ ..
Lé-(;-oxogﬁ}ﬁyl)- cyqjohexyf O e Was used. N )

preparati on of qui Nol ifés 4- car boxy/ i ¢ acid [ 4- (2- oxoe
et kyl ) - cycl-ohexyl]-am de N is described on schene 6
starting from4-nitro-phenylacetic acid F haﬁymﬁBﬂﬂ
hydrogenat ed as al ready described on scheme| S5lEENG: swdium ethylthiolate
raney nickel gnd 10 preparing the trans-am noretdiyeviousstep 1), CHCL
ester chlopidé G as already al so described pn scheme

3. In tHléWE%ﬁg i nst ead reactlng G mnth ter - but yl

di car bonat e ammne hydr oc an eacted

W t h—gaHrene- 4 wc%p se
a base.sugh as triéf ent s HN
di chl or@met hane to obtain qU|noI|ne---

car bonyl,) - am noJ - cyclohe§ylh+acet|c acid ethyl ester?
Hydrjol ysis of the ester fjunction 15 under acidic or
basi ¢ condi ti10ns such’aff;LEE;;n1hydrOX|de in a

sol vent m xture such as ) gi ves the
correspondi ng carboxyllc acid he preparation of
aci d derivatives (1) NH

O

=N

In some embodiments the aryl or heteroaryl piperidin-4-yloxy compounds of
formula D can be coupled in a reductive amination step with a more elaborated aldehyde
N according to scheme 6. In some cases the quinoline-4-carboxylic acid [4-(2-oxo-ethyl)-
cyclohexyl]-amide was used. The preparation of quinoline-4-carboxylic acid [4-(2-oxo-
ethyl)-cyclohexyl|-amide N is described on scheme 6 starting from 4-nitro-phenylacetic
acid F that is hydrogenated as already described on scheme 3 using raney nickel and
preparing the trans-amino ethyl ester chloride G as already also described on scheme 3.
In this case instead reacting G with tert-butyl dicarbonate, the amine hydrochloride can
be reacted with quinoline-4-carbonyl chloride in the presence of a base such as
triethylamine in a solvent such as dichloromethane to obtain trans-{4-[(quinoline-4-
carbonyl)-amino]-cyclohexyl}-acetic acid ethyl ester. Hydrolysis of the ester function
under acidic or basic conditions such as lithium hydroxide in a solvent mixture such as
THEF: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., 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)-amino]-cyclohexyl}-thioacetic

acid S-ethyl ester M that can be reduced with palladium on charcoal and triethylsilane in
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in order to make reductions is known in literature
(e.g. T. Fukuyanma et. al., Synthesis 2000, 8,

Wa1@d303228) . In this case reaction of the car bRXIEP2907/061253

acid wth sodi um ethyl thiol at e,, prepar ed previously
from et hanot hi ol and a base suc% as butyllithiumin a

% g&li{e(nq En&%ﬁ?plﬂ?es%g%ng)nq&fn??%c%?orpc%r@ 1¥ ltcrel)‘tﬁgm tF\?H?&l;]red tmn{

@mom@ -6 carbonpiid acak tel2- o ﬁhvl)@adolm@fylr eedlmldew thiat ¢an be usedin a
Ral LA A oSk Q%d&ﬂ% a%g*htestubﬂlasc'éddﬁﬂﬁ tﬂl&e%ﬁr borohydride ina

2008/ 052899  PCT/ 20 7/ a sol vent g

pelvet s dishirse Riprene i e piedifestly fratpaepe arilen416h@oxyllc acid (4-
e fiheREbalryl R phe Ky Nljeidin1 G &tﬁ%l}dc‘y(ﬂo J-amide (Ib).

[4-(2-oxo-ethyl) -cyclohexyl] -am de N that can be

used in a reductive am nati usi ng a reduci ng agent

such as sodiumtriacet oxy bo?%ﬁy%}ﬁ?de in a solvent

such as dichl oromet hane to obtain directly

trbns qui nol i ne- 4-,carhoxy|ic acid (4 {TgF

(he? ar or phemgxy) - per I ~ethyl
}-cych oh -am_de_c.lb) }-@\OM Et 3N
Li ALH4, THE "Luq

0 NHAc NHAc GOP szvern ORAH Na(AcO)SBH —
1, 2-di cRl oroethane NHAc NHAc "oQ (lc) Acetic acid
am de derivatives of structure (lc) can be
conveniently prepared according to schene 7 startin
from conpound G The reaction sequence involves in aFSW““
first step the 10 treatment of conpound G with AcCl

in presence of” “a base such as Et3N i n a soI ven c.
NHAc

as CH2Cl 2 to obtaiprya_eaqnpaund oflfgf; fHil a

with a reagent such as L| n sol vent suc‘h a

CH2CA 2 at 0 C provides a &0 nd<of—f—o1'—n=ula P. Anong
several oxidation conditions known in the literatuye,

the Swern oxidation(A. Maacuso, D. Swern, Synthesis

1981, 165-185) of al cohol P provides internediate Q
B@&ﬁteﬂcfﬂrhn(ﬁfde alet‘;j\%l?Mgseontr%gtuY\é b an b@QQﬁ\%Méng& f%é ared according to

Su stltute perldlne in the presence of u0|nq
g@@pﬂe 7stigAnggom compound G. The reaction sequence involves in a first step the

NHAc

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,
in 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
with an appropriate substituted piperidine in the presence of a reducing agent such as

Na(AcO)3;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, D3 and D, receptors was

determined using radioligand binding to cloned receptors selectively expressed in HEK-
293 EBNA cells.

Membrane preparation for human D,, human Ds and human 5-HT,, receptors

HEK-293 EBNA cells were transiently transfected with expression plasmids
encoding for the human D, or D3 dopamine- or for the human 5-HT54 serotonin

receptor, respectively. The cells were harvested 48 h post-transfection, washed three times
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Na(AcO) 3BH in a solvent such as 1, 2-dichl oroet hane
provi des conpounds of fornmula (lc). The ability of

w0 b@somspounds to bind to the 5-HT2AI D3 and D2CT/EP2007/061253

receptors was determ ned usi ng, 1 radi ol i gand binding to
cl oned receptors selectively eXpressed in HEK- 20 293

BN B S, PIRRL 87 e AR Kl P 0
R 613l st emttaiyingrlAmsHeldip €4l (pilt7) exp hessigomize wishi dslytron

%1%%5@% /&BasléleSvQ% n(BszQEO ?é séjcoa[? ?%5‘@ ¥pnq rei?ifteqr ﬁ*.ré]tll)?ugatlon at

et ot 6hi h recep respec
é&aD(D(BX\géOIeB(}mrrvw°€d thkgeHetpos treiuslaamdfzém ¢adah 10 wﬂéﬁ"ed HCl buffer

t%l% | aﬁ%\X?Pﬁ%é@/PP?%?%%n@%TA it Fé? % oé%gé%%‘%% as a%) oVt ]{hls pellet

wassfustlnspfmuk@dndad i0@lschalér ‘ana’bf se HGIH 16 uf ¥k ris- HCI buffer

Nt ai n| 7. 4 eni;zed
%1} 31{1 Ie-éﬁ) nemaEﬁ%m% asr}élf)ge ed er@l Imolgt)ro? %rtZB F sec at
EDO(KDrp&eCF hatprd@ir0@@ tanp of thif h@nogrenterwas lalgatmonda\nth the Bio-Rad

ffgrgcgéc))rr)d>% fl’l(l) jrr}ssgao dloiatslaLr%QP %rles%ﬁgu nclr\{va (C:;c% alyr%laccordlng to
thelingtVicBBI#of( thHmand)actuhenmge ganens glabdhrcamhe sthodrerd. 'Eiss

e, el |l et Vas_ furt her suspende
B R iR B 80 8T e ngl GREPRERE e Fafior o use.
containing 0.1 mM EDTA (pH 7.4) and hom)genl zed with a
Radigligand bimdin@ @ss30caedticats 12. 000 rpm The protein

content of this honpgenate was determned with the

Bi o »—Fﬁﬁi}b"tg EIF I%glfngea% e DI {}))%'ﬁ oRs I?‘eatl[lafvgd %891? le's%lBgﬁc?etdq{l 'a?sﬁy buffer

accor
[lhﬁﬂsxﬁﬂmbhgrlsﬁﬁlhﬁormw aCl omeyl Mg(Elm,gl lga/hﬁ@T@l, DMK, 1.5

h t t _
By oA S TR0 IETRAFR. L MEPVCPL Ehle 055070,
Ramogém@dwdﬁba Poliymgn &s28y3cendi 12.09005pAl drgludljsstagifto a final

menbr ane p arations were tha e ended .
SUEY IR @?%Pt%ﬁm 7568 RIQUEHR &eﬁ@m% 8OIAR Rgeroteis | well (5-
pmizggg ctﬁlel{zTM EDTA, 5 mM KCl, 1.5 15 nM CaCl2,

4; 5- HT2A: 50rr1\/ITr|sHCI 10 MM MgC12, 1 nM

s ecAg}tle ggéts%fﬁnﬁgﬁo@%oﬁ ethE? Sglpém@ﬁl?dé s 3?%%{131%535% %leg’l?gand

Bi@lﬂﬁq%nMeﬁ{Hr%s Qferéiﬁ@ﬁl%édﬁtaeﬂohl Yolont: df QQG) 1 With a \Weed
and tein / well (5-

é%ﬁ%té%ti(\f’e‘l’f a lvh%antsh( aﬁlrfgn%ﬁnftliaﬁpfl_\?Prermm%?lypﬁém |-spiperone

FRMBOVIP G/ VWS - ik 3L, Usidnal AxdPal keg@AskrindBr 5-HT,4) and ten
bi ndi ng. Menbranes were incubated in a total volune of

o@@entratiariy of test scanipoungrin eartging bavweaf 10r ioi-64 li nfdrfdr 1 h at RT. At the
Ud nfathe el e?tngnr td eacél% RLS I nat &) ¥1ltered onl\{lo unl_tqlter B@ well white
-'Spi per one T Spi e oné ot

anicoflates IWMh[bR)nHI]Ed G4t ﬁhsrel(PatkﬁMrBﬁSdtﬂ’rﬁA)ZL&mh S\emzerland

ﬁﬁ%?l’%% gtrﬁ%&cfrolnt? Elo(al‘;/o OﬁQ‘F%h @?@ﬂn‘% (IP%Q&%% ay Eugert) WeED Plf%ermate

L tchdyadsten rﬁPadkhuei B1eSta¢nceharrd wishee§ tives evithi dol deased) tardfer.dThe

HQﬁspeaﬁce f)ln%mg was dey\'h Ihined with equally composed reaction mixtures in the

presence of 10 uM unlabelled spiperone. Per well 45 pul of Microscint 40 (Perkin Elmer,
Schwerzenbach, Switzerland) was added, plates for sealed, shaken for 20 min and counted
for 3 min on a Topcount Microplate Scintillation Counter (Canberra Packard SA, Ziirich,

Switzerland) with quenching correction.
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erm ne
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sfrtionint 3 Hlanstdadvpa(iing Dweseptatscltlais mhows iwith thhectivity table

e

ﬁllgftgr vl\‘}l%glfl 1Vggtlﬁ tIdl gﬂug in

t he c ncen rat i on

Qé (gtL)% §<— 20, JOF4Sine D5 and
r\M 93 f;l d-/aﬁgp K\é*h?s tfie

dommme & rerpon®t aorhe ofanhies afdbl cdrnlgamdls af thelpeesent invention:
deternmined by the saturation isotherm 15

receptor as

syame

| at

ors of the

unds of the present invention are selective

serotonin 5-HT2a and dopam ne
D3 receptors as this is shown with the activity table

herlizamgle er (whi ch3gi ves |[the Killvalues in AM for the 51
serotonin 5{HT2a, dopamine D3 and dopami ne D2
)b for—sofe exau es—of the—¢p upuunua of he
presgnwlnve tion: |tétable Exanmpl e 3 11 18 51
Ki (nM) 48/ 22/ 1418/&2/1%742/321 7/31°%604 20/ 367 §884 29/36/638
DRA/SHT2A4DR2 |Exanpl e 8 13 19 62 Ki (nM
Example 8 13 19 62
Ki(nM)
50/31/843 14/3/790 12/3/683 100/43/3323
Ds3/5HT4/D>
Example 9 15 21 72
Ki(nM)
14/13/574 17/2/556 3/2/697 5/9/319
Ds3/5HT4/D>
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50/ 31/ 843 14/3/ 790 12/3/683 100/ 43/3323 D3/ 5HT2A/ D2
Exanple 9 15 21 72 Ki (nM 14/13/574 17/ 2/ 556 3/2/697

WGL®88312899 D3/ 5HT2A/ D2 WO 2008/ 052899 PCT/ EP200F¢ DERAHB061253

-25 Exanple 10 16 24 74 Ki(nM. 16/22/592 11/5/ 553
8/3/453 208/60/3004 D3/ 5HT2A/ The conpounds of

1 ahl |

f UIEIU & | ahd |.J||a raceuticaly aCCGﬁL aptressarts 74
t hef 80P can|be used as |medi cahents, e.g. I'n the|form
of pharnaceuti cal preparjations. The | pharnmaceuti ca

pr eRdndt)i ons can be adm|ni stered orally, e.g. infthe

form Of tabl et 3¢/20p8bed |5 takeks, dr agegsushar d| angs/s0/3004
% / ne capsul es, |sol utions, emul sions or

sué §?oﬁs However, tlhe administriation can al so be

effected recgtally, e.g. |[in the formjof suppositories,

or parenterally, e.g. in the formof injection

sol uti ons. The conpounds of formula I and

phar pac c ta e

or 002@% god'lt*nbm L?I’ﬁls %ﬁar ﬁrrlglgaeu hd§ ol a?m%g'eu!hceﬁlry agceg‘l:a%ﬁ]e sgﬁs thereof can be

osedaninedganrehsr sg.finthd hmmf@HMacemtlaaf preﬁﬁatlons The
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erivatt ves’ ereo tare carrc acid s

tabtbts, Hengkéskleardand beft gdeatihe dapsulesxsoipdians, aﬁulsuonhor suspensions.

IQI%(NreI &t the 218m1n1attr)atleot Scan 24 ee%ffecq?c{ &Lan ,de'fg"?‘%qe c fgrnd {] ar d
elalhe capsu utaBI carriers ¥or SO gealne

aqw@utc&&s,arrqzarenrmallye xanipl the foregefiajettorosdlstionsaxes,

fats, sem -solid and quuid pol yol s and the |iKke;

dependi e

carr "Ii‘fgér Es]cgg dg%f H)ar‘}nlﬂltia us I ﬁh@?mggeﬁlluyeﬁlé/ &gge%tta%ﬁ]e %%Hgﬁlereof can be

pfocenéd wigh Iphannmemaxpﬁu irest, 1r£6mgananbd>ra)rganc carisrsffar the lpeoduction of

%e%or%llrﬁ%e&tg:? y%rF%a tlcl)'lr¥sI gasczo a,ing \5% ?t%’lrc%posf cf%h%t Vﬁég %1861%02@ shearlc acid

br kesalts Atrlj t]meahke san bmuﬂeda‘br etangielas $uqh(daymﬁrsfor gdbjatgrcohted

bl e oi e used ueou
'Itaﬁjﬁegsc ragcesan %tal o%e%atb C V\%S( ge’rs és:ué ab bls cartier: %or f]t gga ine caIS)sules are,

forpoupldsvegétablo it vaxes, fdm;sermssodnd andlliguak eolyrdt and the like;

?gaenas 3 theS it ttg?gr ape (?tlrvlﬁ glrﬂ?s%etngrg Hé ggg%?s Jre,vkvg))x(/vever, Ps%ally required

sethi c:llsleaplﬁ B(Ift gerlatineapupsmlqaoSwtabk: canerg foe thd jedudtion of solutions and
addi t|o

TUDS are X, mﬂl)e a ucrg R3] ye %tsl orr]S 158 Cn(ﬂ{he Iike.
EYr‘é% o ?/éls s SrliBihg Sr’§ Tt abrT el S Wt ¢
agmmms, sath h§alifokﬁ>i§pol$u\le,%1ﬂIm1 Sfegemﬂale piurel the hke, can be used for
f1 avor ant he. osnpt |
URPET BT RPNl e b RPLERTR A B RERNI by s
odat@inot atdebdary. Stihaile tdﬁﬁﬁa}ﬁ@tmlpp@dltloyleyﬁ’e@ble)elmple, natural or
ﬁar%ene oclfss,S waxes, fats, semi-liquid or liquid polyols 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 [ 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 [ or pharmaceutically

acceptable salts thereof and, if desired, one or more other therapeutically valuable
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25 As nentioned earlier, nedicanments containing a
conpound of formula | or pharmaceutically acceptable

W@ 20080528er eof and a therapeutically inert excP@i/gpPi007/061253

are also an object of the pre ent invention, as is a
process for the production of Such nedlcanents whi ch

SO 3 R PG BT, SOTROHES L ALY Rty

cbeaensed, one or nore other therapeutically val uabl e WO
2008/ 052899 PCT/ EP2007/ 061253 -26 substances into a

gal eqj ¢ sag@?aﬁgﬁr)f s%tl%qtvaggflﬁl?trs af Eiyﬂl YR ke, BPFifted to the

t her apeuti ta nert carriers. osage can vary
mdmdlgral mqﬂlé«ementStls eanhdpandidular casfe. brogﬂnsetl tbeeffacnt/cedbsage for oral or
f)ﬂgntekzp Qaﬁéhﬂﬁdgomg%t&v?&?@h I Zb %eg??%!ia)g %t?:-' CCHJS S83€10 mg/

n genera ective dosa
hgidenbengpreturrddosill eftthe mduczatlbe& dwsenbed, Ohe Qzﬁly dosage for an adult

/ ej
RS 02000 b O KA Dy
detiviegn dasddg@ mgmpeadayadul t  human bei ng wei ghing 70 kg
accordingly lies between 0.7-1400 ng per day,
pref | .
Forl of neerint s Pl sl it Mnvsnsirs
the invention: 10 Exanple 1 1H I ndol e-2-carboxylic

cid Lrans-
gﬁﬂ%%‘—m (4-fluoro-phenoxy) - pi peridin-1-yl]-ethyll-
MC 8 Z%Lérbé‘; 136 A5 T89b 3484 Hydrat pheno idi

he ter 15 To a solution of triphenyl
phosphi ne (7.7 g, 29 mol), in tetrahydrofuran (40
Medrmedsitethyl azodi car boxyl ate (5.12 g, 29 mml) was
added and the solution was stirred for 20 m nutes.
4Flur henol e (3 21(71irrrl1_)l wa gd d_ngltsr%e

“(4-

N- Boc- 4- hydr oxypi peridine (5.9 g, 29 muol) was added

?ﬂb ssolutied of trin}enylaihly)dp}dﬁm f7ahg,(220nmb)), ndtratiyerofuxnuFe mL),
Y'EI b&lg %‘latﬁ AV %%F}ﬁfn%i)%é aagecpé/rﬁf tﬂe g htlomggtlrred for 20

was ‘a t he 'sof’ution was extract ree tines

iR es. dr%mr@pr%% 27 Heolg pib dded € dammextprgypesstirred for

Wtﬁeﬂmﬁﬁﬂltééﬂat b @m ﬂ?ocaflﬂ J}Bk}gﬁperﬂﬁﬁ@@t9 Ve rmmol) wagI added
or at ed he cru

ga% l.um s & i
in \;\g tpragé (Lgp AR @t}ré%%; rgpm temperature
svdrhight. §edtevwistuddeck anitbt}etshlydtmamt atteac(el tﬁrde(luﬂ.és]v)ltlri 0

%f&y{lg))rémgt&gn% ‘[?%E:%{netﬂg)% colg 0 % wearse wabFM% %Eh wa er and {ysine, dried
dve(rma-‘glnaﬁum-SpH@ndﬂgcyGC}ﬂIﬁeqvamrn@dlege (Wderpsidyiciofas purified by
flashdetf !)Mgfo%ragﬂz %ﬁ)gwca Bel%ﬂd lgéxgﬁe elthﬁaaEgQ‘?eyd 1k (Ftoalcl)C{o flve 48 ¢

tert- but yl sol ved | or onmet hane

Fﬁ_of/o)a‘?fdh‘iPﬁoﬁpﬁcﬂséd@éﬁsell%é\ﬁ%\(rﬁée)a%?ééo(%t 0- C (6. 17 ni,

Intermediate 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. NaHCO3 was

slowly added until pH 9 and the mixture extracted 3 times with dichloromethane and
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54 mmol) and the m xturewas stirred at room
tenperature overni ght. NaHCO3 was 30 sl owy added

waipaosl528»» 9 and the m xture extracted 3 tines RET/AP2007/061253

di chl or onet hane and WO 2008/05%599 PCT/ EP2007/ 061253
-27 ethyl acetate. The sol vent“was evaporated to yield

5
g‘l‘hg qacgtaf %h? scﬁ\gﬁt g\ﬁ;pgﬁaft%dato%éla 2 g)l(%?éi% 9&1991]\%%/@2’?% white
94, tQat(vMsH\syd w1th01g quémgﬂc(rﬂoq the next steps. MS (m/ e): 196 3 (M+H ).
f 4- (4- Fl uor o- phenoxy) - pi peri di n-1-yl ] -et hyl {-cycl ohexy

I3- canrRaN-R-[4OCl FubfS-bhdidky]-petigin-Pyi] [&Wn@m(ﬁ{e%l@carbamlc

trans- (4 Am no- cycl ohexyl) -acetic acid ethyl ester
Q—@éﬂfﬂéﬂ—eﬁe—iro phenyl )-acetic acid (50 g, 276 nmol)
was added to a stirred solution of 22.08 g of 50%
Boelimbdidiy dr oxi de sol ution in 450 nlL dei oni zated wat er.
The clear yellow 10 sol ution yvas transferred into a
DBl PRERSHEEIHIASLENE LRk iehar ged Wi th 30 g (511
aut ocl ave was seal ed, flushed wwth nitrogen and then
urized to 115 bar with hydrogen. The reaction
m xture was stirred and heated to 125 C for 48 h. At

(ﬁNﬁtr&JpHEn}ﬂﬁ@ce&Ubél@(wgms n€06l) &hs a¥&At e d sBRdd chlarigedf 22.08 g

SRR ol SR o BN a0 Rl Bid it WReh 2P clihuson
agamum wid tlnarrsfdrredgem angh-phassurpresslare thadittichargddbwirth30 g (511
ﬁlqlqol Fwé(tgfs §v@ %%ﬁg{'ﬁ?%egg%tafy& %ﬁg alg’ elsﬁegsé&hgc{ 'ﬂﬂgle(d%wth

maxi mgressu S WwWas O
pijdzon enchthico prespirized ot iﬁwh@df\’lﬂbhyckomgh@ tﬁaqtgm @ixtyigevas stirred

Qf‘rﬂ Iri’%gﬁt%al‘rﬁl’ggg E(gleélgo}g ?\g Lt]lt‘?ég atlg’;/egt'ﬁtﬂ: @gto@lﬁglevgelrs] g%g'l‘é‘&i tVé:lr’i’[é:H Rnd charged
é% dgEogen Wiy angtiyero8 &la bl a@re 9%@86&#%@#@%%%6 autoclave

wfas flinded @ga\newﬁthMr@ge@fanartmdﬁpmhﬁmaﬂo WA baoiidihe &esselwas heated

Ih t d d di Ly in t t :

TR, RSP LS TS b P8R e
wast ginitioned fortordams to ORI Hloe myo¢lw¢eefxafltl)era®e)1ddcvmt¢djal(d7fhlshed
g’lth%?t@oégﬂt&l)i tl’f@&)n‘%ﬂty%&: ?gml)\ped R fideld &1 g &gg"fﬁg aid 18 emove

m xt ur € was evaporate ryness an under

Qaéélwﬁné\ftezge@vé&lmf gttsol V'«th:? 4 gaf| @ude masTisluspabiraaed. nlheas

ﬁ%erﬁ{edﬁlt@vsgas Ns&t AR irCthEGkxtSalpUlitedut %ﬂﬁfl@atﬁ)nLMSf (m/e): 158.3

ﬁH %ﬁf was added to the mi xture. After h refl uxing,
xture was cooled and filtered and the filtrate

was concentrated to dryness under vacuum The residue

was2 di ssolved in ethanol, treated with ether and

cool ed overnight in the refrigerator to give

ﬁr Rl%i'oﬁ%f %’19 or %ﬁ:ﬂ? g@ﬁ%\f ?Q@e‘i 9(:189741 %%7@¥1I1m8? GRS agusted to

I;\%roclorlde oont
S witks gpGod1Ghil e rrwstslrerwqeémwa@ddo éﬂ’lné%f a@ddiéned\waé@rmuum

Yerhighe)rhe }8R1ub was Midpehded in 146 mL of a 6.5 N ethanolic HCl 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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Internmediate H Step 1 WD 2008/ 052899
PCT/ EP2007/ 061253 - 28

W@ p@a®sI849 t er t - But oxycar bonyl am no- cycl ohexyl ) PGIYEP1007/061253

acid ethyl ester To a sol ution,of
trans (4-am no-cycl ohexyl) ace%l c acid ethyl ester

trlethyl am ne 0. 699 rrL 7 mml) and

Fo g sebittiop efanephyemanoreyqehesn2-anttic agidaghyhessky (lv@rg 7 mmol), in
éfég%gortngtgyﬂ@( Lifi Y H?te‘f@ﬁu@ﬁ Hich@@nh@r2 §V\Et Wihbdol)! IE&:ﬂréyliljmme

| hdl cated CO erl e reacll o was

dhePtRE SBImR %ﬂ‘ﬁt Mm&wﬁ%{l@wrﬁ%@ Q47Rls Gy mol) were added.
tﬁh@hﬁﬁnmmztslmﬁed fdﬁ’rseh ugImi@ ﬁﬂmt@lamnq)létmnaffsha\&aamn Water

S5 HER i B BTty <20 PR o FRRG Rt o
wasbipad bfgaed lt%era‘w‘as iwadtﬂdomh Wgueambrme diikd geer gignesium
%\41%!% lﬁﬁ?@@ %n&%‘lf%grﬁgcﬁt'[%% eridd: 672 v\;}&t %ragg\ntl\g %@a f- d?l (qnatography

uct as a
om giliga $q{/pvp.‘|h)hengteeef§h}é agqtaag4:2 to 3:2) to give 1.2 g (60%) of the product asa

[vhité SolfX Rretnl: )zngwj\/ptqe)(yl] carbami c acid tert-butyl
ester To a solution of
g{éﬁgs (4-tert-butoxycarbonyl am no-cycl ohexyl ) -acetic
ethyl ester (1.04 g, 4 mmol), in toluene (10 )

at -78 Ca 1. 2 Msolutlon of DIBAL-H (5.1m, 6 15

t ) hdexnd dedl & g gylwarer stirred at
-78 Cuntil TLC after 0. 5 h i ndi cated conpl eti on of
the é'oﬁ?tﬁ;n' &any\@ %rt Badox ?@@&y@é?ﬁnhgﬁel%ﬁé)ﬁfb' &@tl@@@td ethyl ester

extracted hree tines di‘chl or

cloftb$ rﬁ‘éHm@Pth‘iOEleP%ﬂé)r@LQ/\étr &3 Wa dH diptusionea é?IBAéﬂH (5.1mL, 6
Binhé1®in @licad way addémgne shikirSwhd afred af L18€r @diland after 0.5 h

BBl caee Sy Ve e s fop apgyracted
ﬂﬁed tines withl dach B ramethans-The combined organic layers were washed with water
{snchﬁg'nﬁ[ égl(%(g ¢ géar?hﬁ%g% H%r]sﬁi%t)et tﬁb&«%{ %Lrgi éqltaéo%kh {lélljuhé g%/o%luct was
use(imnthw@ pephanioryn the pett |S@pnMS((m/q)5 @4%3 (485 mol ) ,
trans-[4-(2-oxo- ethyl)-cycl ohexyll-carbam c acid

tiREdmdsy| ester (0.117 g, 0.48 mmol), in 1, 2 25
i chl or oet hane (3 nL) and nethanol (0.500 nL) was

f = 1f ¥ G U X C h QNE y d %
aamalbmglgbesteesul ti ng sol ution was stirred for 12 hour s
until the TLC indicated conpletion of the reaction.

gL VLSRG SR TA B0 P 0
erbr/lﬁg‘/épizmlj ca(b@@i acifl Wahuvie@erl(}) ITHea/ % Benadi lad
ch%fweglga%g\(g@ Ihggcaéhaqgahﬁlﬂﬂ edl SGG)mQE lwng Q1rge§1|6flog4 6Qt A m temperature
SO ufrm;mg)e%/oxyf)o)ohycflrlc?e 0. 195 g, (¥ g 9 mmol) was adde al’lC(l me l)esultlng
solutlon 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").
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WD 2008/ 052899 PCT/ EP2007/ 061253 -29- Internedi ate K
1.4

W@ e@p952899 2- [ 4- (4- Fl uor o- phenoxy) - pi peri di n- 1-RCT/ERINY061253

| -cycl ohexyl am ne trifluoroacgfate 0.155 g ( 0.368
mol ) of trans-

fn‘]fé dLaA%e 4-f1 uor o- phenoxy) - pi peridin-1-yl]-ethyl} 5
ty‘c%‘rexy‘g) carbanmic acid tert-butyl ester was sol ved
| n d| chI 2rgmit hane (2 hrrL) and tr_| fl ulor oacet| c aC| dwas

ﬁ{ﬂL{Jrggeg&e room errper atur e over ni ght. NaHCCB was

sTowy added until pH 9 and the mxture extracted 3

harsEal bR ugn b ared” o O lvdog head g mbishar et

LROMexdf-carbwtmid & id odrt- Hutyhaiterwas sdlSﬁﬂmWhtlﬂO]Ldimethane (2 mL) and

a2 R P addR) 0 OO Bah PRI &%ﬁ?@%ml’?‘f%w?*i stirred a
fapm femifdratoraovghegiox YpHEhens dowlyiadgl¢C] until pH 9 and the mixture
@)&M{e]d 3CtYrﬁlesOspi@P1( Yichlork@end khd &Hﬁlagetgt‘ecﬁ'ip%éﬂ @a@&/‘aﬂorated to

037 pmol
zlcléﬂ%@&@&ér% inzpel 190‘%9? gfapwhitessobid thatiyag perdiyith i rifisgtion on
thetdeaf dteRr viIsanate 3604 WL 1y). 0. 034 Mol ) and (0.02 ni,
0.102 15 mmol ) of N-ethyl diisopropylam ne were sti rred

i'?) Olﬁ—,ln ol%fZ—%O)gv%rc agldérar}ls—%a—{ﬁ—crg—%—ﬂuo@ efleargo%ﬁv%réldidin—l—vl]—

tfrans=4-
gthy -y dlohéxybramideenoxy) - pi peridin-1-yl]-ethyl } -
cycl ohexylam ne trifluoro-acetic acid salt (0.015 g,

@HQ%ﬂol'E@Ee)rb&%ﬁc %99‘%@' 006 gfb Ub%ﬁl%cﬁ) 2’\’?§H %‘éhidtﬁgzofl Qry1ik2 1,3,3-

hours at rooQm‘t enperat ur

EgREEHY af%umdeta@f%é%@rafsn@ ting: 0 8%4 RO ! tOlegRL[p102
b ma@dhylangbp@uwlimﬁfé Wlrd hlrperdaa@raﬁqm\tﬁ Dﬂﬁ’l&fbrm R@t room

d t h t t I
KTt Broatet -Lohatiee SRSt bisrider EYiipira ed
othdrexyladineedifiioes-adtie atid sylit €0.01 0g, 0094 gnmbl) avaghddedhThemixture

AL étﬁlg:d(fgr ?2 ﬂ'(?lhlggp : ocelémﬁ)@aauljgsf ]:({?ng)t?rgr aéé cgnéel}{lf'ﬁgeh to dryness

Accor escri he synt
orid deaesidus Viant@lfemh@rord@ﬂhaa@h apdguritigd efmbemnparatwe HPLC on

%W@Js&??l‘la%@ E’lufuﬁ% Wlﬂlrh%etﬁﬁﬁﬂféﬁtrdtéﬁe TBE @&ﬁbﬂleé—%roduct contammg
| uor o- pRenoxy,) - pi per| d

regﬂﬂné W@?ﬁﬁ"é?ﬁ’rﬁ%? e Wéu%félrﬂr%b’ﬁ?ﬁa |‘/I‘Ft5‘¥ 0093 Oftﬁh%g; white solid

RO h a1, S2a99). B (In/eh 464.2 Bx+HSyst emati ¢ name MWV
Starting materials MV No found ( M+H) +

%&'E!:-ordmg 2’10 e qcr?lge? r (iflé%lt fh% S}:!'nzthes[ls of(ei(al%pf%:cil f(ljlrther derivatives

UOF o=
hivgdreon pinetmsieyd fraguthg resppqioe |trdlnrr4 {R- 4%4]ﬂuoeoﬂ>jnbl}oxy) piperidin-1-

ﬁ'] «%ﬁ{yil}d&ﬁrohlexflé’ﬂﬂne%hﬁxﬂlf} corresponding acid. They comprise examples 1 to 7.

Ex. Systematic name MW Starting materials MW
No found
(M+H)"
1H-Indole-2-carboxylic trans-4-{2-[4-(4-

1 | acid trans-(4-{2-[4-(4- | 4635 Fluoro-phenoxy)-

o trans _ 464.2
uoro-phenoxy) piperidin-1-yl]-ethyl}-

piperidin-1-yl]-ethyl}-




WO 2008/ 052899 PCT/ EP2007/ 061253
name MV Starting materials MW No found

W@ yBo58%y| ) - am de cycl ohexyl am ne and

1H I ndol e- 2- car boxylic

trans-4-12- [4-(4- carboxylic acid (trans- 432.6

-30 Ex. Systematic
(MtH) +

PCT/EP2007/061253
acid _T% rahydro- pyran-4

Y

A1

Fruero-phenoxy)—piperdin—I—y—ethyt}—4334—2
Az {2- [ 4ydiénidcunige phengyy) |- 'r{%{lh%&k’l- MW
@60' ohexyl am ne and |yl] -ethyl {-cycl ohexyl)-
etlr ahydr o- pyran- 4- ani de darboxylic acid trafdund- 1;
[4-|(4- N-(trans-4-12-[4-(4- Fluoro-phenoxy)- | (M+H)"
FI uor o- phenoxy) - piperidin- I -yl] -ethyl{ -407.4
pi peri ghg él,xy LImigt hyl }- 406, 53 cycl ahexyl.am/ne and
cycl ohchyf] ? et hoxy- 3 -nrectyaBB?%’ g apd
propi onam de acid 4-Chloro-Ntrans (4- trans{4-12-
[ 4-|(4- 12-[4- (4-fluoro- 459.101-Fhdede-3-ptienplicy) 459. 4
phenoxy) - pi peridin-1- piperlidjgn- 1 yl] ethyl}
yl ]|-ethyl }-cycl ohexyl) - cycal ohexyl am ne and |4-
benzanm de chtoro benzorc a IH‘U %52[ ﬁlgqs%(4-{2- [4-(4
trans-4-12- [4-(4- Fliuoro- phétted “19F%aor o- phenoxy) -
507.”%“38@%%%%?@ | -yl - Qtibrb-pheaB8)6
pi pleserkipili ag {ra@tshy1|{4B.@ycl.ohe yl )-ﬁ- 5 433.4
Cy cl oty aftuom-and | met hyl -Plg‘e-rt%-'r]ré)fl Wiyl 2 4]
17 2, Hen8xpdiipaflind-y!|) - oxagtlabedykaduiyé Jand benzami dd
benzycﬂ_gth%l_c%do%/x%gpr opaneg %t?%)ﬁ'ré-%y}akﬁﬂs 44{2- 4-
amide carboxylic acid
trans-4-{2-[4-(4-
N-(trans-4-{2-[4-(4- Fluoro-phenoxy)-
Fluoro-phenoxy)- piperidin-1-yl]-ethyl}- 407.4
3 | piperidin-1-yl]-ethyl}- | 406.53 cyclohexylamine and
cyclqhexyl) __3 -methoxy- 3-methoxy-propionic
propionamide )
acid
-4-{2-[4-(4-
4-Chloro-N-trans (4- trans-4-{2-[4-(
{2-[4-(4-fluoro- 459.0 | Fluoro-phenoxy)- 1594
4 | phenoxy)-piperidin-1- piperidin-1-yl]-ethyl}- '
yl] _ethyl}_cyclohexyl)_ Cyclohexylamine and 4-
benzamide chloro benzoic acid
trans-4-{2-[4-(4-
N-trans (4-{2-[4-(4-
Fluoro-phenoxy)-
Fluoro-phenoxy)- 507.2
iperidin-1-vyl]-ethyl}- )
piperidin-1-yl]-ethyl}- 506.6 | PP Y‘ Y
5 | cyclohexyl)-3-(5- cyclohexylamine and
methyl_ 3—(5—methyl—l,2,4—
[1,2,4]oxadiazol-3-yl)- oxadiazol-3-yl)-
benzamide benzoic acid
Cyclopropanecarboxylic 388.5 trans 4-{2-[4-(4-
6 | acid (trans-4-{2-[4-(4- | Fluoro-phenoxy)-
fluoro-phenoxy)- piperidin-1-yl]-ethyl}-
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6 acid (trans-4-{2-[4-(4- 388.5 Fl uoro-phenoxy) -
fluoro-phenoxy)- piperidin-1-yl] -ethyl{ WO

WQOB®8NB2899 PCT/ EP2007/ 061253 -31 Ex. Syst eneCT/EP20ATI#61253

MV Starting materials MW No found (MtH)+ piperi din-
-yII -ethyII - cyclohexylantne and 389 3

In nnnnnnn he H nl

P Ao ~l Ny

UTl CA I = (J.III UC \/ bl UIJI L.IJ(J.IIC\J(J.I UUAyI I b abl
4 {2y s{té}nﬁt{]c' fnkkOr 0-| \ffans S%ar&g% m[lténil phenw)
er|d|n | - Fl uoro-phenoxy) 7 yll-ethyl
ycl ohexyl )- 502. 6 |pi perildin- | -yll -ethylfounds503. 1
et hanesul fonyl - cycl ohexyl am ne and benzamde*
ethanesulfonyl benzoic gcid Exanple 8 Trans

- i

D

P .'OZE‘
O/":S > O'O'f\o

lﬁ lcfa Fth‘t/g oo BB The ka1~ SL YT oY

Tr ans

EFY h%ﬁt y) -piperi diGxlopydjjaneatrbaptylic
yclohexylantne 5 (intermedipate K exanple|l.4)

.1120 g, 0.276 nnDI) was guspended in dichl oronmet hane

N —
O 1

AR SN0
N O

%3-

0 f\ﬁ)

LHIL) and—triethytamnewags added (0964 ;069
foIIo d by acet yl chl|drrudet-{1-04-021 ni, |0. 303
&(éﬁa H¥ur e was StelhdBch }E95m3 hours at roopm
tenpﬂreabw)wlpmdlnﬂ TUC i ndi cat ed 3 Fﬁj%pfﬁf t he
reacf |- yulggoﬁg@ment m@ggr H@ 0.850m.)
maslgg% HH@&@? solluti on wa§0bﬂwamme@amﬂth
preparati rever sed-plasgeslosilut i ng Wi th
acelﬁﬁFFPer/mater (0. 05% Et3N) i Jhg comnbi ned
producted fractions were eavaporated under reduced

pressure to yield 0.016 g of a off-white solid (0.045

mmol, 16.3%. M5 (me): 363.3 (MtH+) Exanple 9 Trans
(4- Cnhl oro- phenyl )-3- (4- {2- [4-

Exarfiplar o- phenoxy) - pi peridin-1-yl]-ethyl]- 15

cyclohexl

]- cyclohexylantne trlfluroacetlc' aci d salt

(rtdgztsatrzepﬂ @Lﬂug‘g"etﬁ%@m 1319e14ahn(ﬂ 9%;&@1} -BydbheRfTRinIneVas
Fid G e ) A#&gwﬁa?% 6&8@8“19 @ egpeadeg inghighjoromethane

(arh).) araht(ﬂletﬂyhanmqmasreeldms 09564 n1led.6P@mn2olh &ulllosved by howylthloride

§§ eI{lEt (%(% andL[E nﬁ)gt ?e%gsdstlyeg f%&gs Qﬂ‘ ré)opn temperature

gaction
puili ”Jf'hCeuldwateld the end of the reactlon The solvent was removed and DMF (0.8 mL)

was added and the solution was purified with preparative HPLC on reversed phase
eluting with acetonitrile/water (0.05% Et;N). The combined producted fractions were
evaporated under reduced pressure to yield 0.016 g of a off-white solid (0.045 mmol,
16.3%). MS (m/e): 363.3 (M+H")

Example 9

Trans1-(4-Chloro-phenyl)-3-(4-{2-[4-(4-fluoro-phenoxy)-piperidin-1-yl]-ethyl!-
cyclohexyl)-urea

Trans-4-{2-[4-(4-Fluoro-phenoxy)-piperidin-1-yl]-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
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chr omat ogr aphy el uting wi th dichl oronet hane/ net hanol

(1/

wWEANBMABO07/ 061253
evapor at ed under reduced press

0to 9/1).

The conbi ned WO 2008/ 052899
-32 product fractions wer ePCT/EP2007/061253
e to yield 0.020g of a

white solid (0.042 mmol, 60 %° M5 (me): 474.1
éMﬁWt)fré‘ﬁ%g{ gfet@:%vg rgtgg ]de‘? r%&’ﬁ'&:g é)ges§1%re: L9 Zgl 620g|2)?a white solid
ave

é(yQﬁZHemOié@ %)r(Mﬁ hig) ri@4pddNe Trans- {
1-[ 2- (4- Ami no- cycl ohexyl) -

or

ggwayes

resp

5 et hyl ]

ey cQnpr.is

LR Frgt!

- pi pﬁEdo@'&ﬂg% Mle}p'rééladmé&%&ilﬂﬁ%ﬂ/ﬂh)e sﬁﬁh&%’@&arﬁ?@ otfi&her

Taje b i

EeRlE K)wmmyaohexyl)—

éthydlr]IQ)lpe(rMhHM*yl}T(ZBﬂﬁoﬁr plenlyB-radthador{endthot@rr@dpendihy tsdeyanate.

| uor o- (4-{2-[4-(4-
B’ecro rrfelegaq\{%lesékoyw 9 fluoro- phenoxy) 474. 02 474.1
NnAar I ]

La_y\.al UIICI\_yI Cllll IIC Clllu [JCI I UI II I Cl Il_yl
#x chl oseRhRMYd nangy C| ctmwyl ) Sw{l btglqggyanat e| v Trans
@-{2-[4-(4- Trans-4-{2-[ 4-(( uor o- phenoxy) -

PUor o- phenoxy) 10 pi|peri di|n- I -yl -ethyl}- 45%ugd
piperidin-l-yll-ethyll}- 454.5 cycl ohexyl) -3p=totyl -
cycll ohexyl am ne and urea p-tolyl-isocyanate |Exanple¢

11 |[Qui noline-4-carboXylic gci.d tran
(4-{{214- (2-chl or o- 4-f|l uor o- pﬂg?fgxlgffﬁﬁ%r idin-1-yl]-
10 |et-kChboroipblaeXyH3) -|ani de |IFt@orgdnate- 1 113 Trans
(4- {t2af[54-4_({2 [¢hlor o- 4-f| uor g-p XY) idiin-1-yl]-e
bhylld; £y« gg)ﬁl ). cqubame RO PRSI e
Accordi n ht tlhesi's |o¥clphexetamide and J| exanpl e
1, tIHEerI PIleYJ:GFhXHunc was 15_g1eRpnesyif rom
4- (|Zyslobexghl-area- phenaxy) - pijperi di ne (‘i ntermedi at e D,
exanple 1.2) (0.600|g, 1. [790y13e
- Trans-[4-(2- Oxo-ethyly-cyclhohexyll-carbamc¢c acid |
terit-butyl ester T 4o{2-[4-(4
1-Trans (4-{2-[4-(4- AL
Fluoro-phenoxy)- FIuor‘o—‘phenoxy)—
10 | piperidin-1-yl]-ethyl}- 453.6 | piperidin-1-yl]-ethyl}- 454.5
cyclohexyl)-3-p-tolyl- cyclohexylamine and
urea p-tolyl-isocyanate
Example 11

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

ethyll-cyclohexyl)-amide

Intermediate ]
11.3 Trans

carbamic acid tert-butyl ester

(4-{2-[4-(2-Chloro-4-fluoro-phenoxy)-piperidin-1-yl|-ethyl}-cyclohexyl)-

According to the synthesis of intermediate J, example 1, the title compound was
prepared from 4-(2,3-Dichloro-phenoxy)-piperidine (intermediate D, example 1.2)
(0.600 g, 1. 7 mmol), Trans-[4-(2-Oxo-ethyl)-cyclohexyl]|-carbamic acid tert-butyl ester
(0.506g, 2 mmol) ( intermediate H, example 1) and sodium triacetoxyborohydride
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(0.506g, 2 mmol) ( intermediate H, exanple 1) and
sodi umtri acet oxybor ohydri de WD 2008/ 052899

weQNsesZ8007/ 061253 -33 (0.666g, 3mMmmol) in PCT/EP2007/061253

1, 2-dichloroetane (8 nlL). The mxture was filtrated and
concentrated to dryness and purified with colum

%%@g@%q?}i #ﬁl(ﬁ 1'6 gﬁiqu @S#H%qn%g%s fl%&%" d ctonaentrated

uct | ONS Wwere concen
taodryhese and podligyd ith Sdumnﬂhromstbgsﬂlz&ly oalstica gl uamglCdrﬁziClz —-CH,Cl,

M\Ql?d)g‘_’lfls@i)' Ghe MRIUET RdctioAbWerd ONtdathtedTo ke dPB Y @158 nimol,
429D neddy o adighsy dlox solid M (pHenssEs (MirBeri di n-1-y1 ] - et

hyl]- cycl ohexylam ne; trifluoro-acetic acid salt
ﬁﬁ&%@lﬁggo the synthesis of internediate K, exanple
. the Title conpound was prepared from 0.695g

(ﬂ-4 48 TFHPJAD {0f4-17-an&drd- 4{—ﬂuoro phenoxy)-piperidin-1-vl]-ethyl}-
- Chl oro-4-fT uor o- phe oxy) 10

%\fg L 1y tigacidsaltohexyl ) - car bami ¢ aci d
tert-butyl ester in dichloronmethane (8 nlL) and
Atctofrﬂmgrtoatdnetslyﬂtham df (1ﬂ.teﬁ5edrh.tﬁ K[,4e)m’rqﬂé 1t4o yheetidle compound was

afw?? 5 %r%md Oﬁ% s useaBf O{ hou SM& ,%‘ﬁd‘loﬂa?% -phenoxy)-

pigxtidist epH- eth%qu}ﬂ}@)(yl) IFHaiq M&Mgtrt bmyl 5:ster in dichloromethane (8

Q?U) %h'tﬂﬁuéro%@e’tie%id 1005%@14 hﬁﬁél 40 {ield 0.603g (1.3 mmol, 84.1%) of
2-chlorq-4 uoro g enox

quﬁgfel C(ﬂ)il’I‘H)O]:ln9|aP aé(fbd‘gﬂsp )t,l&qté/ﬁlémcy wghq)lgé)urlﬁcatlon on the next steps.

QS (M9k): 5% @arkoxyl i ¢ acid (0.020 g, 0.115 nmol),
2- (1Hbenzotriazol-1-yl)-1,1,3,3- tetramethyl uronium

gﬁ%rj aBEJuli'lr(ljﬁrhlogfb—oélr—%airﬁgéjlﬁ' 91%315 tgdng‘ 4—%% g—lg%Ri()ro—%nﬁjggéroglg%sen%mg)—
pipeidif- hryl | efthybivVEvd adrexyl) Brideat r oom t enper at ure and
Trans-4-{2-[4-(4-Fl uoro-phenoxy) - pi peridin-1-ylI-ethyl

bu?xQ)h‘ﬁX gl &?@&%/11@9&15! ?(5) 03d g fo' M@ Gl%nesrﬁbl (@HaSéIf%ot%ﬁ&&l 1-y1)-1,1,3,3-

geframe&w? gy tﬁtg"{' r%hor@ts o(ﬁ)r()(3é et o {EIF%OD a*rde(orﬁ%&lhw 18
WiksolT 6N cqtegthmahﬁq;r l&iﬁkﬁe&ge stﬁrtfhﬁi ihfves e of AEF \ﬁg&) Cet Rkeibom
onms a a ed w epar at.i ve on
FEUSTUE pRnLarEroer g o Bt RD P Pr AT s e <t
c;&ldhem;ddnpreo dtiittrd- a‘cetaxca:cncbm;t (ﬁ@ﬁ@ g, @L%pnnaﬂ)edaswkided The mixture
I
%vgg&%%g 8f ffﬁ%? g{ I%é%% Ek‘%épaglg?ﬁlge @%%%Méﬁ etn‘tera'&:a tb gryness
ped Bedesidperinstienpinovetethenelandrmusiéigd pith nrmar@tymfﬁléls@ en
f‘%fvet%ﬁ(ﬁ s€ el%fimé V\ﬁt‘ﬁratc&%ﬁltﬁﬁyv{'a\fé}t THESombDRAYE pRERRted fractions were
?@B%@t@lprﬁigb re&l%,rcr%: Brleegrugqi@)fyg I@,V%SI [g%?a offl v%nte solid (0.101 mmol,

pi.p®h i M imle)y 51 6.2t H ) cycl ohexyl am ne;
trifluoro-acetic acid salt and the correspondi ng

%%i'f)?@ﬁggﬁ};}edjég‘%g&?eedfggﬂ@l fgét ]Sxérgtgf:s}s ofv@arﬁgﬁ\%ﬁ} %ﬁ%ﬁ?% derivatives

hattedreembymtiidgized from the respective Trans4 {2-[4-(2-Chloro-4-fluoro- phenoxy)
piperidin-1-yl]-ethyl}-cyclohexylamine; trifluoro-acetic acid salt and the corresponding

acid. They comprise examples 11 to 18



No

f ound

(MrH) + Qui nol i ne-4-carboxylic Trans4-12-

[4-(2- acid trans(4-{2[4-(2- Chloro-4-fluoro-

W@ ki0s0se849 f | uor o- phenoxy) | -piperidi n- phene&XEP2007/061253
-piperidin- | 510.2 Y1]-ethYl};, 510.4 11 yl]-ethyl
}-cycl ohexyl) - cycl ohexyl am ne and am de
&HnetHne-—4-car bu;\y!i\, act Frans—4- 12-[" 2
Bk tr ans{dertatic ddnd 2- ra s?'arfull L@r1Chl or 0+ ‘fmfvl uor o-
Rpenoxy -pi peridin-l- 12 phenoxy)-pi peridin-1- 537.09
VIl ethyl }- 538.2 yl]|-ethyl| }-cycl ohexyl)- | found
cycl ohexyl am ne and 4- 4-ngthanesul fonyl enzamidern*
nmet hanesul fonyl b benzoic jacid Trans 4-{2-[4-(2 M
tra§ 1 i Chl oro-4-fluoro- Chloro-4{fluoro
phenoXy P ‘7'6'ecra’f F‘?ﬁlﬁ phengxylyanspi{pdri@ n- | |1 eth 1
13 |4 BraXs(f-{2(4¥(2-- 4L41. 0 ;QF] lox%ui“ﬂluo}o cycl ohexyl ) -
cycll gR&XYA- gmnr&e and 3- 3-n®g oxy Met hoxy- propi oni c
propi onam de acid Trlans 4- PQXY@?JP% lor o- N-trans
_(li Ktrﬂnglf)ﬁ pp¢ridinrlo- 1;1-({_24 12] @th 1<pro 4- 493, 455Rkéno
' r}}lykﬂﬁyﬂ cyﬂ%ﬁe:ﬂyl) -p lhen 1 eth|l

pi péridin yl ] -et H:))/’f}’ Bh&aXy 1 ami ne and

4- Quinoline-4-carboxylic

acid

Trans 4-{2-[4-(2-
N-trans(4-{2-[4-(2- Chloro-4-fluoro-
Chloro-4-fluoro- phenoxy)-piperidin-1-

19 phenoxy)-piperidin-1- | 537.09 yl]-ethyl}- 538.2
yl-ethylj-cyclohexyl)- cyclohexylamine and 4-
4-methanesulfonyl-

. methanesulfonyl-
benzamide o
benzoic acid
Trans 4-{2-[4-(2-
N- trans (4-{2-[4-(2- Chloro-4-fluoro-
Chloro-4-fluoro- phenoxy)-piperidin-1-

13 phenoxy)-piperidin-1- 440.9 | yl]-ethyl}- 441.0
yl]-ethyl}-cyclohexyl)- cyclohexylamine and 3-
3-methoxy- Methoxy-propionic
propionamide ) Xy"prop

acid

Trans 4-{2-[4-(2-
4-Chloro-N-trans (4- Chloro-4-fluoro-
{2-[4-(2-chloro-4- 49345 phenoxy)-piperidin-1- 493.1

14 ﬂ'uor(')—Phenoxy) - Yl] —ethyl} _
plpfr;ldm_lyzl] —ethyl'il— cyclohexylamine and 4-
cyclohexyl-benzamide Chloro benzoic acid
Tetrahydro-pyran-4- Trans 4-{2-[4-(2-

15 | carboxylic acid trans (4- | 467,02 Chloro-4-fluoro-

{2-[4-(2-chloro-4- phenoxy)-piperidin-1-
fluoro-phenoxy)- yl]-ethyl}- 467.0




cycl ohexyl) -benzam de Chl oro benzoic acid

Tet rahydro- pyran-4- Trans 4-{2-[4-(2 15 carboxylic
wW@eoodosasans (4- 467.02 Chloro-4-fluoro 12- [ 4-PCT/EP2007/061253

(2-chl oro-4- phenoxy) -piperidin-1- fluoro-phenoxy)-

yl'] -ethyl}- 467.0 WD 2008/ 052899 PCT/ EP2007/ 061253

20 TN, Cuet oarmt 1 o~ NAL <t ar H yri1 al o I\AAI l\\b
-9 LA Jystccrtiatnrvo Aafhe—ivivTotat LI IIU IID.L etrt+arS I

found S&Mlﬁat_'fc winRer i dinpy | S\qr{mg Iﬁ!ltgrﬂlé - MW
$%clohexylan1ne and |cycl ohexyl)” -am de
etlr ahydr o- pyran- 4- garboxylic acid Trans 4-{5uynd- (2-
541.1 N-trans (4-{2-[4-(2-| Chloro-4-fluoro- | M+H)
Chloro 4- quoro- phenoxy) - pi peridi n-1- phenoxy)

: et hyl 5
) earg IHI el 1y of otk PARHAMERA 3- (5- et hy
3-(5%1@ affﬂdf 2, 4] oxadi| dxtlah@drghyrin-a; 2, 4]

oxadi azol 3 yl) benzam de

Cycll opr opanecar boxyl ijc TrarqgﬂﬂfﬁﬁﬁéﬁQ:L- acid trans
(4={2-14-(2=Chtoro=—4-ftuorjo pheno )f —prperidimn=—-1
17 [chloro 4 fluoro yII -etkj@?ﬂyﬁéé'%(theno>ﬁﬂL1

- pi m%%m {3-[a- (él22 yll - etdnibrot 496t ohexyl

Rt %Wg”e erdJam g QS sagtegsypory i

phenoxy)- plperldln 1— yl]-ethyl}-
16 | yl]-ethyl}-cyclohexyl)- 541.06 “yclohexylamine and
?i(ZS ;lr]nethzl'— 1-3-y1) 3-(5-methyl-
,2,4]oxadiazol-3-yl)- ‘
benzamide [1,2,4]oxadiazol-3-yl)-

benzoic acid

T 4-12-[4-(2-
Cyclopropanecarboxylic C;oins i ﬂ[ (
ro-4-fluoro-

acid trans (4-{2-[4-(2- ph oro ) pl.lg 9d' !

enoxy)-piperidin-1-
17 | chloro-4-fluoro- yl]-ethyl}- 4233
phenoxy)-piperidin-1- | 422,9
yl]-ethyl}-cyclohexyl)-

amide

cyclohexylamine and
Cyclopropanecarboxylic
acid

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

N- trans (4-{2-[4-(2-
Chloro-4-fluoro- 410.9 411.0
18 | phenoxy)-piperidin-1-
yl]-ethyl}-cyclohexyl)-

propionamide L
propionic acid

Example 19

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

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-Chloro-4-fluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexylamine and
acetylchloride MS (m/e): 397.0 (M+H").
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Chl oro-4-fluoro Chloro-4-fluoro- 18 phenoxy) i eridin-

| - 410.9 phenoxy) -piperidin- | - 411.0 PP yll-ethyl

WO 2@g058bexyl ) - y1l ethyl} propionam de PCT/EP2007/061253
cycl ohexyl am ne and propionic 6aC| d Exanple 19

N-trans

‘F4 §21 6 (2-Chl oro-4-fl uoro-phenoxy)-piperidin-1-yll-e

ycl ohexyl) acetanmide 5 According to the

di
§¢xyl ) -acet am de (exanple 8) the title

corrpound was prepared from Trans

AC&OZdlﬁl t4 are@?ht(%ﬂs 4f TrIaHQI—‘QAL-mh%‘r@Xpb)enﬁ') Berd - - - ﬂudroeﬂhenoxy)—

Bl ymﬁﬁﬁ%ﬂb@%éﬁgwgé’?ﬁﬁlf B 36 et patainrig prepared

frwaniaes PQ4-T2-dis 2] dro-4-fluoro- phenoxy) -piperidin-1-yl] ethyl}

d th
l{')?cz:(%%fqﬁ%nxyla%d% ?]ZIOLO(L:% %‘%geny ) - ?egé)A%:dg&o%@M fo Y
the synthesis of Trans
1- (4AC9rding Icpﬁ@rwpgedsre(dpsqrﬂlefiioqdpffsmb@seﬁcrf%ﬁ”@szly)m fgrther
Q%rﬂ%?bﬁﬂ%vélbé/eln]s yBthBsed & @hoR :[cv)e' Wa;?@l((@@fm[@ @loro-4-
e title ar romTr

uQr-phenpyy) %%HB Aonretfiost ROHRYPF 353 E\Erqoafeﬁvomrra
isetyayhte- Thbyabﬁhﬁmyé)amm@ 2and 24- chl or ophenyl
i socyanate. M5 (me): 508.3 (MrH+). According to the

rgcedure descri bed flor the synthesis of exanple 20
Yrlt hePystgBRia s es (MMWe hedartisg mawsiilszed f 1 oM he
Nespective Trans- |- |(4-{2- [4- (2-Chloro-4- |}0nd

f I uor o- phenoxy) -piperidin-|1-yl]-ethyll N
- cycl ohexyl am ne and |t he cqgrrespondi ng i socyarﬁ%(lﬁé{.)

Thpy Pnnpricp pynnplcc 20 tlo_ 21 Ex chtpnntir nanme

MN|Starting materials MV Noardfeung-[{-§H) + Tnans
4- 4-{2-\[ 4-(2- , Ghl or 0- 4-f | -
ol o g BT phenony) - mupRat PRz * 1"
phelrfelgyo-pifliere-di n- | -| 508. 4 phlehexad) tpppdridis08. 3
| 1|-eehyky)}piparidiatiexyl 355 £ ]le(ﬁ 1¥_I amine and| 5453
30 0(/47 £ bingr Q5 RBRAY) APORY

3-(4-chloro-phenyl)-
urea

cyclohexylamine and
4-chlorophenyl

isocyanate

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

1- trans (4-{2-[4-(2-
Fluoro-phenoxy)- 488.2

Chloro-4-fluoro-

21 | phenoxy)-piperidin-1- | 488.05 piperidin-1-yl]-ethyl}-

yl]-ethyl}-cyclohexyl)- cyclohexylamine and
3-p-tolyl-urea p-tolyl-isocyanate
Example 22

Tetrahvdro-pyran-4-carboxvylic acid trans (4-{2-[4-(2,4-difluoro-phenoxy)-piperidin-1-

yl]-ethyl}-cyclohexyl)-amide

Intermediate ]
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4-chl orophenyl urea isocyanate 1- trans (4-{2-[4-(2-
Trans-4-f2-[4-(4- Chloro-4-fluoro- Fluoro-phenoxy)-

WaBBsAs899 phenoxy) | - 488.05 piperidin- | -yl PCFHEPINYI/61253

- -piperidin- yl]-ethyl }-cycl Qpexyl ) - cycl ohexyl am ne
and 3-p-tolyl-urea p-tolyl-isoCyanate Exanple 22

s@lz]meigmﬁﬂeg&hmﬂﬂtyl)-am de Intermsdl ate I WO
2008/ 052899 PCT/ EP2007/ 061253 -37 22.3 Trans

AGCo{r&h%‘ffo 2 s?nt@'egli é’iomrﬁfﬂ@qg){)ﬂ(zlmhﬁ)@rﬁllﬁieﬁoﬂy)yﬂlﬂ)érﬁlﬂw-yl —ethyl}-

W&@%\eﬂﬁﬂ ge)l(%améchag?é Wﬂqg‘gffgstgf grrefﬁgrtg#ghatg IR e)%asmple 1.3) the title
é&nﬂ)&n{d@vz{s@rﬁbaﬂai ﬁoﬂlf(em(QE)fDuopd)-@hém(ddym-pipejhldlrreeﬁlﬁ)ﬂrrhns [4-(2-Oxo-
fihe IR DESAA, SoBRELBF LM SFRVE! wisrspnbarofugrice in
pﬂabdrle@efangmd62nl4€)m39 46ovioHphenoxy) - pi peri di ne and
Trans- [4-(2-Oxo- ethyl) -cyclohexyll -carbamc acid

tREuyk ester with sodiumtriacetoxyborohydride in
1,2-dichloroetane. M5 (me): 439.4 (I\/H—|+)

C(Mﬁb@hﬁb(witlamﬂmno ail;&cc‘a@fmound Wi t h tri fI uor o- aceti c

acid According to the synthesis of Trans

ﬂcc{q‘%alhé 1é AheD ftlhlé! qg 8f Pr@t% nyp: Tyﬁé)t—?{l}ﬁ ﬁltl(g egé)ﬁ% ope&%ﬁclm 1-yl]-ethyl}-
p}rchﬁ)am@rnmedmamldné 4@ the{title cpmpound was prepared from Trans (4-{2-[4-
224 ‘i’f)ﬂ%érb %ﬁoﬁh ‘éﬂ?@ﬁrﬂnﬁ' AE 'éihzl}nc ll'o}ﬁle%?rd)eEJ?Meﬁm%ﬁl' PR&Nityl ester

C{ car ba aci ert - %31

g friflyorengetdt 3¢d P AM/ RIS @YHP%ég 3 (MrH+). 15 22.5

Tet rahydr o- pyran-4-carboxylic acid trans

225 Z’e{réh(cﬁro%vdduf huartpxphesidkithns @ Peii @idndifluosd-phenoxy)-

-ethl- I -am eAcordlngtothe synt hesi s of
z - €trans-(4- f 2-

[4-(4-fl uoro-
phesmding Yo fiepenthdsined LAlhdadeRydarbaxylt atidsyhsy- (4atd-te(4-fluoro-
ﬁrﬁ@?@m ﬁ1p»1~1)1d1tnhf~:3 yh] 'ettlllﬁ} Gﬁfﬂlﬁ%ﬂ? alBe (efi’ﬁrﬁﬁl@r@(-{hg li#ompound was
prepared frpm 3rags P b &4 gndHesay phasiopel PirHdin- vt -cdi) |
iﬁldh)é l%hﬁ?éy{rﬂ]ﬂo%acétiﬁlaflﬁlé@lﬁ @n@@"@%ﬁlﬁyd%‘rp?’raﬁad -tarBBElic acid using
ro ra 0] acl

T e bt SaL 2 isamay e bl nge e
tthylda$dpuopyddomatie DaviEl. Rhe 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-yl]-ethyl}-cyclohexylamine and the corresponding acid.. They

comprise examples 22 to 24.



et hyl di i sopropyl am ne in DV .
and purified with

up
(m

on net hanol

e): 451.3. (MH+).

The residue was taken
preparative HPLC on
WO 2008052800 phase eluting with acetonitril e/ wat ePCT/EBR007/061253

25 Acco glng to the procedure
descri bed for the synthe3|s of exanple 39 further

Aaor i 1 ha hoon cocvunt hoct 2o hao ¢ S Nnoect
UCTTTI V(J.LI VCD II(J.VC UCCI Dylll T CDI LCU I I UIII L IIC ) IJC\JLI V
Exans GestdRaticdndngo 4- Dinflawor (S’tarﬁhgw}als pi per ingiyn-
N¥>l | -ethyll -cyclohexylaniine and the correspandi ng
acild.. They conprise exanples 22 to 24. WO found
2008/ 052899 PCT/ EP2007/ 061253 -38 Ex. Systemi+giyia
MV|Starting materials MV No found (I\/H—|)+ Tnans
(4-{2-[4-(2,4- Tetrahydro-py {;F r o- phenoxy)
carlboxylic acid trans (4- |c 8?%@”&% Lf et hyl }-
451]. Betrah2db2pyrda{42, 4-df | uor|diflas- ﬁhanpxﬂehex;l am ne
phen&}qy HPARE Frafli - trif)l t sal t

- et {?/2 4 21 Johex (P) and Tetpq}g‘i r“llj %1} am d}é”

47cla b[oxg/ IO Trl ads0.g 4-fcdohaxyfapize;

Qi epﬁé)l)ﬂllﬁﬁicb@%yl iic Difl qgﬂgogg,lagém)gyﬁ saRcid trans

( 4-|{2}-Edhyl} Zydlohgiyber ijdi n- 1 -yl | -

di fl yoize- phenoxy) - 493. 6 cy@inéh % X%(ﬁ‘i%%magzl 5

piperidin- | -yll -ethyll - 4ttarf)d»qfhtaadet| c acid sal

cycl ohexyl)-am de and Qui nal i ne 6 carboxyliclacid

Trans (4-{2-[4-(2,4- [Quinolli car ylic

Di f|{l uor o- phenoxy) - aci d tran r 4(4 {% é42 4-

pi peri di p-1-yll.-ethyl|/l 24 C|Dllﬂuoroeplpﬂwm)xy) - 1493.5

cycl @H’é’)?{)]’ileaﬁlcﬁ‘émx 4.4 pi p(e;[; e]didan g{hm}; ethyl | -

t i facisoirozd dtied4deidd [sal t y15 de |and

QBi |ndifli6v@-phe@idkPoxy| | c4%eb d cyclohexyl amlne, 494.5
piperidin-1-yl]-ethyl}- trifluoroacetic acid salt
cyclohexyl)-amide and Quinoline-6-

carboxylic acid

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

Difl -ph -
Quinoline-4-carboxylic _1 uf)r‘o phenoxy)
acid trans (4-{2-[4-(2,4- p1per1d1n—1—yl‘] -ethyl}-

24 | difluoro-phenoxy)- 493.5 | cyclohexylamine; 494.4
piperidin-1-yl]-ethyl}- trifluoroacetic acid salt
cyclohexyl)-amide and Quinoline-4-

carboxylic acid
Example 25

N-Trans (4-{2-[4-(2,4-Difluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-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-Difluoro-phenoxy)-piperidin-1-yl|-ethyl}-cyclohexylamine; trifluoroacetic

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

Example 26
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Exanpl e 25 N-Trans
(4-{2-[4-(2,4-Difluoro-phenoxy)-piperidin-I-yll-ethyl -

W@ ymBos8sy| ) - acet am de According to the synt heGi/BP2H7/061253

N-Trans (4-12-[4-(4-Fl uoro- phe&gxy) piperidin-1-yl] 5
ethyl} cyclohexyl) acetan1de (exanple 8), the title
nd

gb¥hﬂmdekQQEMthk trifluoroacetic acid saIt and
acetylchloride M5 (me): 381.3 (MrH+). Exanple 26 WD
208454889 PCT/ EP2007/ 061253 -39
Cyclobutanecarboxylic acid trans

éé‘ri‘é/%- ! A0 (O phe : c-lacarbaxyligacid te«rt gutvl ester

4- ( 2- Cyano- 4- fluoro phenoxy) plperldlne | - carboxylic
26Hdifluverdbehpdnitrile §t.e0 g,5. 2nmoDivds udd @b maanit¢mpéretufd tddOstirred

el AL holSoraaieth ﬁ‘édéiiﬁﬁ%%y%ﬂpﬁégt%&?b%ﬁ%ﬁ%” g+
}ﬁy@to)xyplpe@[hpe-(li@rbﬁx)yhc 4cid tert-butyl ester (3.32 g, 17 mmol) was added in

IQIfroﬁ%( meggsru'ltq{%r}ﬁlx%u& Wl %ﬂﬂed Sevaal Kourehi 507t Bdfor@phfltioning it
vas ad in portions.

The
%ts"sm Igfm% apgl %ffa% I}e&or&%m? lna‘éed vesyephad "ﬁlgh?aé ags NEClsol. and
behoiel <ﬂ3r&b"cl dvlet BIESAQ. Evtapoﬁabmeﬂleldaﬁbemmel&ém g [9782%, 7 mmol)

3{)29@% %éové% 1@“@@&‘9@3259%@ F§KQVapg?at iNgﬁdofs? lhé and

solvent yielded 2.24 g (97.2% 7 nmmol) of a |ight
brtevwedsas¢ PDd. M5 (mfz): 321.1 (MtHH). Internediate D
26.2 5-Fl uoro- 2- (pi peridin-4-yl oxy) - benzonitril e;

by slr acihli8¢0-8epifer3Bh Ut-VIBRY) -benzonitrile; hydrochloride
4- (2 Cyano-4-fluoro- phenoxy) pi peri di ne-1I- carboxyllc

tert ter j.n
uion %saif%@a‘% aaow P n§§¥> Pl%@u%galrcair eliogrid ot Bi-Butyl ester
(ﬂ 2 g, 04 treiiol Bin OHLCIe (F0omyechs $hied vMﬂthaC cH(tleel adEB® (10 ml). After 3

E ?rtnlecﬁ) ?ol%fnvgas\l\cnlgﬁechet*d lﬂr ftlllgraF (t)n ian(,ll 1E’t20 g%%le@ t.7 g (95%,

0.08 Bnol2 ©f 3lighrtdmewn solid. MS (m/z) 221.3 (M+H )

(4-{2-[4-(2-Cyano-4-fluoro-phenoxy)-piperidin-1-yl]-et

hyb {remeloherytd) cyaR)-Pabfo-BRédbxl RbipeREiY | -vBSdeN} -€R1ohexyl)-

Prepared I'n gnalogy to exanple 1 (I.3) starting from
idterty n- 4-yl oxy) - benzonltrlle

hydrochl ori de and Trans- [4-(2-Oxo-ethyl)-cycl ohexyl ]

Praphiedih anﬂﬁgydoteﬁﬁﬁlplebt(ﬂwl) sﬁStir%ffr(WhIShFlﬁOﬂi PH{piperidin-4-yloxy)-

egfjlbz%% rlf(%l\}%fﬁ?&h%%&elf%%r rys- 542 Z‘ib[x ?l}lﬁ)et aFO%eXYI\I/F—CeraI%)IC: acid tert-
betykéstenaewthl spdaton wqceqoxﬁmroldydnd@-uy I dxojathlérdetamr S (28e): 446.3
g@g;pﬂitrile; compound with trifluoro-acetic acid
repared in analogy to exanple 1 (1.4) starting from
T 4-1 2- 4-f|
26r 2 nSTrgms 2 %1 [2- (g Arrcl%rllgnc?fclohexv ethvl] piperidin-4-yloxy}-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  Cyclobutanecarboxvlic acid (4-{2-[4-(2-cyano-4-fluoro-phenoxy)-piperidin-1-

vl]-ethvl}-cyclohexyl)-amide




phenoxy) -piperidin-1-yl] -ethyll -cyclohexyl)

-carbamc acid tert-butyl ester and trifluoroacetic
W@ei0d/ 08889 ' e) : 346.2 (M-Ht). 26.5 PCT/EP2007/061253

Cycl obut anecarboxylic acid _,,_

(4-{2-[4-(2-cyano-4-fluoro-phenoxy)-piperidin-1- 30

- athvl - cyel ghexyl ) - 0p8/ 05

e Yo ——
athyli-pperfdimrh ioxahs-Bugro- l[e@zqmtrAm ndnﬁyetooar@iayl ) add st and
@?Hbﬂl)lltan&hﬂ)%&%d% J&lcf"u%llg:’ )ﬁy(}l PﬁbéﬂszHa‘%op ¢! l9/'12) oni Bl tleﬁamethgl uronium

| uoro-acetic acid salt and Q/C| obut anecar box
g&raﬂu%@bﬁ te and N-ethyldiisopropylamine in DMF. The residue was taken up on

ﬁre(}ibﬂ?b(%{ﬂlaogﬁhﬁé@ with Y bepisalive, BPLEL ban}Eévféiysled Upl@iﬁgl'd/ghtmg with
r af | uor o i i sopropyl am ne in
i g‘%}?ﬂ'ﬁg %égt(%fﬁeﬁz% (M”y%d)net hanol “and purifi ed

with preparative HPLC on reversed phase eluting with

Bsieg oind gariel mbvwhuefr furthBr darive)ives428e Been (sktrthiegized Weimm thet fagpective
0 I I ay. S

Sf}il’%;t? hﬂgg ll EQ: d rﬁg{ln& %‘2&?6&2@ eltﬁsfil]t ié\f)@ﬁdllﬂaiy%o% B fluoro-benzonitrile

gnd ti).e[cgrrfzsgpo;\mqg@ade)}”@eb ﬁ@g@yme_eé(gwles 26 to 33.

]-piperidin-4-yloxy}-5-fl uoro-henzonitrile and the

cor I p:)ndl They I se_exanpl e 26 to

EX. §(Os $’| cmﬁj%i%%a%/ St aMtW‘ﬁg itﬁ{tgllgl% tgr f@l‘%d
( Mt Trans 2-11-[2-(4- |Cycl obutanecar boxyl iC found
Am no-cycl ohexyl) - acid trans [(4-}2-[4-(2- et hyI](M+H)
-piperljln 4 26 cyano-4-fluoro-| 427.5 yl oxy}- 5-f l|uor o-
428.10—phenoxy)=pi-peridin-i=—tenzonitriie—and yt]

-ethyl }-cyclohexyl) Cycllobut ane&abdxit-i2c(4-am de aci d

Trans 2r& clBlgut(iﬁeca;B%&{}l?é"ydr O- pyr A‘Huﬁ]o cyclohexyl)-
Am no- cy oxylic bgﬁt rans (4 457. 5

et hyl | ?ﬁlgéﬁaﬁ%d‘*n{z 42@zr 1201 4- ( 2+ Ep¥hwingridin-4-
yl 0Xyje BERANATrBUO@S8. 3 £ uoy 6- pylengiaiuoteenzoni tr i428.0
and | pi pepheiony)-pipesitiin-t-et hyl } cycl ohexyl ) ani de

Tet nahy jg’lq’:e%}a&cfohexyl)- Sen20nitrlie Aind

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

457.5

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

27 {2-[4-(2-cyano-4- yloxy}-5-fluoro- 458.3
fluoro-phenoxy)-
piperidin-1-yl]-ethyl}-
cyclohexyl)-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- ethyl]-piperidin-4-
28 | fluoro-phenoxy)- 484.0 484.3

yloxy}-5-fluoro-
piperidin-1-yl]-ethyl}-

cyclohexyl)-benzamide

benzonitrile and 4-

Chloro benzoic acid

59 | N-Trans (4-{2-[4-(2- 4796 | Trans 2-{1-[2-(4- 480.3
Cyano-4-fluoro- Amino-cyclohexyl)-




carboxylic acid Trans 2-11-[2-(4 4-Chloro-N-trans (4-
Am no -cycl ohexyl)- }2- [4-(2-cyano-4- ethyl]
WO piopesased n-4 28 fl uor o- phenoxy) 484 0 484. 3 PCT/EP2007/061253

yl oxy}-5-fl uoro- pi peri di n- y -ethyl }

benzonitrile and 4- cycl ohexyl - benzam de Chloro
benzoiecractd—N-Trans \'-r IL |_4 2—4+9—6—Trans

2- 11421 (4-Syé8RhaBc nZ8e Cy anorvé- f | 49K R materials MW
Ami nqg(ocycl ohexyl) WD 2008/ 052899 PC‘?/ EP2007/ 061253

-41 .| Systematic name MW Starting materials M| frnd
f ound M+H) + phenoxy) -pjiperidin- |- ethyl] (M+H)*
-pi peridin-4- yl] -ethyl [}-cyclphexyl)

yl OXy} - t oxy benza benzonitril g and
4 Met hok g %)eh F%)%%Egigp Trans 2F9 rﬂi‘%ﬁgi’l AAA Ty ang
(4-Y2-[# YA HPEPElohiexy! ) - | Qyanes-Bublotor o- et hyl |
- pi peri :Iﬂﬂnefth@cy Idremmide) - pi per i i
yl oXy}-5-fluoro- 414.3 yl]-et hdl;"gﬂzg’n“r[h%%ﬂg%y )
benzonitrile and 3 3-net hoxy I\/th@ ﬁ@p?%‘ﬁﬁ@
propionam de acid Trans 2-11-[P2-(4-

Cycliopr ppanecar boxyli ¢ Ami no - cyfp}a@lpqul DZ (4ac:| d t|rans

(4-32-[4 i peridin-4 31 cya | uor|o-
hat o vl kel Ade 6 b5 9 M amtnd ket

Cyano-4-fluoro- ethyl]-piperidin-4-
30 | Phenoxy)-piperidin-1- | ;3 5 | yloxy}-5-fluoro- 414.3
yl]-ethyl}-cyclohexyl)- benzonitrile and 3-
-methoxy-
° me‘t OXY. Methoxy-propionic
propionamide .
acid
Trans 2-{1-[2-(4-
Cyclopropanecarboxylic Amino-cyclohexyl)-
acid trans (4-{2-[4-(2- ethyl]-piperidin-4-
31 cyano-4-fluoro- 431.5 | yloxy}-5-fluoro- 432.2

pllflen(;IX}lf)—piplerkildin—ll— benzonitrile and
Y ]—'et ylj-cyclohexyl)- Cyclopropanecarboxylic
amide

acid

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

2-Methyl-
cthy Amino-cyclohexyl)-

cyclopropanecarboxylic

acid trans (4-{2-[4-(2- ethyl]-piperidin-4-

32 | cyano-4-fluoro- 427.5 | yloxy}-5-fluoro- 428.4
phenoxy)-piperidin-1- benzonitrile and 2-
yl]-ethyl}-cyclohexyl)- Methyl-
amide cyclopropanecarboxylic
Thiophene-2-carboxylic Trans 2-{1-[2-(4-
acid trans (4-{2-[4-(2- Amino-cyclohexyl)-

33 cyano—4—ﬂuf)ro—‘ ‘ 4556 | cthyll-piperidin-4-
phenoxy)-piperidin-1- yloxy}-5-fluoro- 456.3

yl]-ethyl}-cyclohexyl)- benzonitrile and

amide

Thiophene-2-carboxylic
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phenoxy) - pi peridin-I- benzonitrile and yl] -ethyl
}-cycl ohexyl) Cycl opropanecarboxylic am de acid

WQ@20vB05R8be Trans 2-}1-[2-(4-cycl opropanecar boxReCT/EP2007/061253

Anmi no-cycl ohexyl) - acid trans 54 }2- [4-(2- ethyl]
-plperldln 4 32 cyano- 4- fluoro- 427.5 yl oxy} - 5- fluoro-
428. uhcuuxy)-pl per i-ehi-n—t—benzoni-trite—and—2 ‘yl ]

- et hBE{X. Cygsbteaty hdme Mty anddRing materials MW
cycl rapanecarboxyllc Thi ophene- 2- Car boxyl i ¢ Trjans
2-11$F§-(4 acid trans (4-}2-[4-(2- Am no- cyclohexﬁpynd
33 ¢yanp-4-fluoro- 455.6 |ethyl]| -pi peridin-4- (M+H)"
phenoxy) - pi peridin-1- yloxy}-5-fluoro- 456.3
yl]{ethyl }-cyclohexyl)- penzonjtrile and am de
Thi ophepe- 2- car boxylic WO 2008/ 052399

P( :l/ EPp2NN7/ N61252 A2 Evy Cuctianmt i NAAL St Ay
| =y S\ VAV oy VA Ju iy 2 Fu FL AT Oy St et Cc—hahe—vvv—otat

materials MW No found (MtH)+ acid Exanple 34 Trans
N-(4-{2-[4-(2-Cyano-4-fl uoro-phenoxy)-piperidin-1-yl]-

Ethﬁulgiyclohexyl) acetam de 5 According to the
A : .

s of N-Trans

d was prepared from Trans 2-{1-
[ 2- (4- Am no-cycl ohexyl) -ethyl]

AQ&OQ@ﬁlg% ek ﬂﬂh@@iy &flﬁ If’rLleo(rélo{'Zb[qn@oﬂthd f)l?enoxy) I\}aslperldm 1-yl]-
|fluaroa05 ic acid salt a?d acetyl chlor e):

yli-syvelph acEg@ xample®)thg H ecompoun was prepare ftom Trans
N-{(42{2- Arﬂmb%y@»ﬁ@;@&ﬂeth&l@l@ﬁmmﬁlenqu} P girbieRzdmiple;-

EihbseiaaT ol dndiolbiatds My Tat Eee AR L™ e

reaction of Trans (4-{2- [4-(2-

Byafiple45f | uor o- phenoxy) - pi peridin-1-yl]-ethyl}-cycl ohe
xyl)-am ne; trifluoroacetic acid

Trans N-(4-{2-[4-(2-Cyano-4-fluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-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

Cyclobutanecarboxylic acid trans (4-{2-[4-(2,3-dichloro-phenoxy)-piperidin-1-vl]-

ethyll-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]-ethyl}-
cyclohexyl)-amine and Cyclobutanecarboxylic acid using 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetramethyl uronium tetrafluoroborate 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): 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-yl]-ethyl}-cyclohexyl)-amine and the

corresponding acid. They comprise examples 36 to 39.



salt and acetylchloride (exanple 34) M5 (mle): 442.3
(MrH+) . 15 Exanpl e 36 Cycl obut anecarboxylic acid trans
W@ 2008852899 ( 2, 3- di chl or o- phenoxy) - pi peri di n-1 - ypCFEP2007/061253

ethyll - cycl ohexyl) -am de A_c%)_rdi ng to the synthesis
of 1H I ndol e-2-carboxylic acidtrans-(4- f 2-
[ 4- (A-FHuero—— )
phenaxy) - piRskidiidndmy! | - ew! }-wﬁln%f}ﬁmms am de nrw
(exari(p(; e 1) 'the title conmpound was O prepared frfomCl
Trans oun
(4-{2-[#- (2, 3-dichl oro- phenoxy) pi peridin-I-yl]-ethylj)"
cycliohexyl)-am ne and Cyc| obut anecar boxylic acid |using
2- (IH-Dbenzotriazol-T-yl)-[1,1,3)3-te h urdni um
tetnafl toroborate and N-ef hyl di |i@ﬁf&%ﬁ%%é DVF .
The |r es| tudobasn¢cakenylip lon net héinhibrc&phermxy]fl ed Wi th
prepar at aa&ﬂdﬁ’&@ | 4r@zvar sed p %
acetofi t chl%/ ?ﬂo E/B ' g}3 445 @ignﬁ k%m*%tw lsurw.o
t he |sanme pro )?’ t her deri varclohesylh am@
synt hes| P@ar llno]mY{ réh¥espect i ve CYdl@ftanecarbo hc
(4-{2- [ gexchb@xg)-ehider o- phenoxy) - pi.peridin-1-yl]-gthyl
}-cycl ohexyl)-anine and the cort¥Spondi ng acid. [They
conpi s 36-t0-39. WD 2008/ 052899
PCT/|EP2007/ 061253 -43 Ex| Syst eimztnis(‘A (e (WY St arting
mat eri al §. _(I\/H—|)+ ans (; héz 13-
Cycl obu D aggjpéyl d| c |49f'% 18 8r nox&fd rlaps
(4-{2-[4* Q (Ef pe¥idi n-|| -y eplhymC}mSIGyl ethyl}
di chl®r apmhﬁdlmxlf)d -edlp3d}-4 453.0 Ru'h‘égﬁ? llkl;‘ and
pi perid Bycldhebe B-mehbyy-tr Cyclp tan car boxyl 1 c
cycllohex %grf)p -am.de aci Trans |(2H9eheg-Rropmnicry gns
N-(4-{2; (Oznagl i chl or of- phenoxydd Di chl or o- phenoxy) -
457.|14 pl peridin-I-yl]-ethyl}- 457.2 37
pi peridin-T-ylJ-ethyl - clycl ohexyl) -
cycliohexyl) -3-methoxy- 3 -net ho?gfﬂ)gb?Mf%??g
pr opi onaithwehei-2+caibargic( 4- { 2- [ Adi¢RloBe-phenoxy)-
Thi ophengeid+aas opy|4-@ 3li (chl or O'ﬁBSHc%YP-yu-ethyl}-
. 481.1
38 d%chl(‘)rf)—phenoxy )- 4814 cyclohexyl)-amine and
piperidin-1-yl] —'ethyl} i Thiophene-2-carboxylic
cyclohexyl)-amide 4
acl
Trans (4-{2-[4-(2,3-
Tetrahydro-pyran-4- dichloro-phenoxy)-
carboxylic acid trans (4- orids pl ' th i
39 | (2-[4-(2,3-dichloro- 4834 piperiain-t-yll-etyl 4833
phenoxy)-piperidin-1- cyclohexyl)-amine and
yl]-ethyl}-cyclohexyl)- Tetrahydro-pyran-4-
amide carboxylic acid
Example 40

N-Trans (4-{2-[4-(2,3-Dichloro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexvl)-acetamide

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

5 ethyl}-cyclohexyl)-acetamide (example 8), the title compound from the reaction of Trans
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acid trans (4-{2-[4-(2,3- piperidin-l-yl]-ethyl} 38

di chl or o- phenoxy)- 481.4 481.1 cycl ohexyl)-am ne and
wWoerpensspn- | -yl] -ethyl}- Thiophene- 2- car boxBCT/EP2007/061253

cycl ohexyl) -amide acid Tet ra L%/dr o- pyran-4 Trans

(4-12- [4 (2,3- carboxylic acid trans (4-

h
g gﬁi El]lc%ﬁ]cr?](()yﬁﬂeﬁgﬁf) [pg]g)e(r%!é% lg}lﬁ g%-?/g cyc )g/x) 3m1ne and
a@i}fb@ﬂ@@dmms(ln/ybl%héiwﬁH -Jani ne and vyl ] - et hyl
}-cycl ohexyl)- Tetrahydro-pyran-4- am de carboxylic

cid o anpl e 40 N-Trans
gﬁ—'%%[ii (2, 3- D|chI or o- phenoxy) - p| peridin-I-yll-ethyl-
d dj h .

g eyeeahg : dcetamde(exarrple 8), the title
corrpound from t he reaction of Trans WO 2008/ 052899
poprgipg oo heggnthsgs of gample 1 the title compound was prepared from Trans (4-

(A14-22,6 AicdhPord- @ﬂﬁ&ﬂo%&n@hﬁ NA¥IdiRl lpﬁﬂ'Jeﬂiy[} &dohbsyet-ivine and
- cycl ohexy almne aceﬁﬂ lorid érﬁt %\ h
éO%utelmﬁmgoxy éeP&iaﬂeis IR elutigg vy

ﬁd‘eaﬂﬁtrﬂelwater yielded the title compound. MS (m/e): 471.0 (M+H").
(4-{2-14-(2, 6-dichl oro-4-fl uoro-phenoxy)-pi peridin-|-

e I he
%s%% rt]hesgagrye ée/e)%lh%]ﬁ%i) %l(ﬁ*maﬁ%s'ﬁé%glgé%hrgg%thgs&e Thea/ mé)éme
cﬁfa@mlesréldrtg 4p4-
{2-[4-(2,6-dichl oro-4- fluoro-phenoxv) piperidin-1-yl]-
et hyl} - cycl am ne @an Gycl obut anec rboxyl
aci oI.E}x P[ ep Yﬁ??‘éh MELE on| Y'&Verks %ﬁrtﬁﬁa{g eré‘”l‘ﬁltl ng VQ%W}
acetotrile/water yielded the title conpound. NS found
(me): 471.0 (MtH+). 10 Using the sane procedure (M+H)"
further|derivatives have been synt hesi zed. They
COI’Tpi’!S., exan"pu es—41to45—Ex—Syst efrat+crane M\
Stanting materials MV No| found| T{awkH-#2-T-&he-

(4-{2-[4-(2,6- Cycl obutanecar boxyl-hi®ro-4-fluoro-
di chl or ogelbbutanaarboxylic

acid trans (4-{2-[4-(2,3-

phenoxy)-piperidin-1-

41 | dichloro-phenoxy)- 4714 | yl]-ethyl}-cyclohexyl)- 471.0
piperidin-1-yl]-ethyl}- amine and
cyclohexyl)-amide Cyclobutanecarboxylic
acid.

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

Tetrahydro-fi -2-
clraiiydro-turan dichloro-4-fluoro-

carboxylic acid trans (4-

{2-14-(2,6-dichloro-4- phenoxy)-piperidin-1-
42 fluoro-phenoxy)- 4874 yl]-ethyl}-cyclohexyl)-
phenoxy - 487.2
piperidin-1-yl]-ethyl}- amine and Tetrahydro-
cyclohexyl)-amide furan-2-carboxylic acid
Trans (4-{2-[4-(2,6-
Tetrahydro-pyran-4- .
. dichloro-4-fluoro-
carboxylic acid trans (4- N \-piperidin-1
40D 6-di A phenoxy)-piperidin-1-
43 {2-14-(2,6-dichloro-4 501.4 501.4
fluoro-phenoxy)- yl]-ethyl}-cyclohexyl)-
piperidin-1-yl]-ethyl}- amine and Tetrahydro-

cyclohexyl)-amide pyran-4-carboxylic acid
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acid trans (4-{2-[4-(2,3- phenoxy)-piperidin-| 41
di chl or o- phenoxy)- 471.4 yl]-ethyl }-cycl ohexyl)-

WaZs0528p peridin- | -yl] -ethyl} - am ne and PCT/EP2007/061253
cycl ohexyl) -am de Cycl obut aneg rboxylic acid.
Tetrahydro-furan-2 Trans (4-{2- ?4 (2,6 carboxylic acid
trano\+- ti-chloro-4-ftuoro—312 rA \L6dlbh=0r0'
phenaxy) - Eybekiadé Rambk - 4487, ﬁaftlﬂg%ﬁeﬁetl?noxy) 'MW—

]- elﬁh }- cYcI ohexY1l) 487.2 piperidin- -yl]
- et hy({ - anmine and Tetrahydro fcycl ohexyl)-am de found

furan-2rcarboxylic acid [Tetrahydro-pyran-4 Trans (M+H)"

(4-{2-[4-(2,6- carboxylic| acid trans (4-

di chlorp-4-flTuoro 12- [4-] (2, 6-[di chl or,0- oxYy)

-Pi Ber 1 Q:irdyo 4350146501 4 f] ug?%’lséﬁ‘éﬁd%?%: Y1 ]

et hyl } Bg’ex%‘yii i peridin-| | diylhlpro-étfhpkd- - |am ne
rah@]&

d|Tet 1) -anigd - 4- Car i
aci 4 430 m@m%mé?ép’@g?/ oS HRT R ¢
Syst enat iyt]-eang-doBeant i ng” mat enlastsylMarclolexyound ™

(M) + Ntra:jsmgtﬁ - [ 4- (2 6 Trapsidémid?s- nLélho:é/Z 6-
Di chl or p-4-f [ uar o- ﬁ]ﬁc | or o- 4-f| uoro- phenoxy)

- pi peri di n- PFORIOPHBKSxy) |- pi perj di nPTAPIOU44G5 4 1475, 1
yl ] tethyl }-cyclohexyl)- Y1 |- et—hsfl—}—cllcl_@hev\fl) -

3- net hoxy- am ne and 3- met hoxy pr dpiariafde-( préopl oni c
aci d Tn%bméﬁ%ﬁ%—céﬂ?pﬁﬂwyl ic Tr ansd1§4l f0_4_duoro_ ,|6-

aci d tranad ¢4nf @-[24f4-2,6-| di chl por o= 42 f uoro

di chl or p- 43f L14P5.9-1 RAENOXY) - pi pemhdnewy)-piperidin-1-

4 . .
> phenoxy)-piperidin-1- 4994 yll-ethyl}-cyclohexyl)- 499.4
yl]-ethyl}-cyclohexyl)- amine and Thiophene-
amide 2-carboxylic acid
Example 46

N-Trans (4-{2-[4-(2,6-Dichloro-4-fluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-

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-(2,6-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-{2-[4-(2,4,6-trifluoro-phenoxy)-piperidin-1-vl]-

ethyll-cyclohexyl)-amide

According to the synthesis of example 19 the title compound was prepared from Trans
(4-{2-[4-(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.



45 499.4 499.4 phenoxy) -piperidin-1- Y11 - ethyl }
- cYcl ohexYl) yll-ethyl }-cyclohexyl)- am ne and
wabiospsespe- ami de 2-carboxylic acid Exanpl e 4BCTMER208T661253

(4-{2-14-(2,6-Di chl oro-4-fl uorg-phenoxy)-piperidin-|-y

Il -ethyll- cycl ohexyl)- acetami de 5 According to the
ho P 3 NL Ty
DyIlIICDID UI NT II(J.IID
£4-12- kdstéftadd @O~ Phapaxy) s@arﬁgmkmé yIl-|mw
0hyI }-cycl ohexyl ) -agetam de (exanple 8), the title
conpound was prepared from|Trans found
(4-{2-[4-(2, 6-di chl orjo- 4-fljuor o- phenoxy) - pi peridiany: | -y
'] |-ethyll-cycl ohexyl|)-am ne and acetyl chl oni de. M5
(nile): 432.3 (MrHF) . [Exanpl
Cycll obut anecar boxyl i ¢ aci d |t rgﬁs h(1012-4-(2.46-
( 4-|{ Qyclabutanedarboxylicf || uor o- phaﬂomy)}p}mnpey)l—dl n4l -yl -
et hiyddid m@(ql{gqqmb) -am derd%& i 1n}g t@hihe|synthesis
e e titl n g{vvas repared #sam
'?‘f?an(éaﬂg pl’}e%og(p) F8 cyclohexyl)- arr]Eme énd
( 4-[{pgridip 2 -A]-sthyBi £ 1| uor o- RheRRY L amRERBELEEN ! -yl | -eth
yl I -gylohatygxyhideam ne and |Cycl obut anecarboxylic acid
Preparative HPLC on rlever sedfhase el uting wilth 15
e Hel ded {the title conpound—Ms
(m %ﬁa 439. 0 (MrH+H) . |Usi ng |thens@ne- [gp(cwg@rure further
der|i Veirahyéreo-fysae2been synt rce}sgzed The égc_:orrpr i se
exanatasyHTadionBs (M0 350% JHYG BT PER 007 064253
- 46 Bx14 BV dr6. nane $tllaﬁrtdnmg yitéylial s No
f46u g/gﬁ ad:ans (j4-{2-[14 &lgh%ﬁ ~ami eand
Oyl BYHORyTi g triflju ropenoxy acid trans
(4-{}- mel(};_ty@ohpw erildi n- 1-yTe|ttal Ydrprp r34172-
di ghdmeide- phenoxy) - 438. 5 43afhoxglicdc@hexyl) - ami ne and
pi peridin-1-yll -ethyl}- Cycl obutanecarboxylic
cyclohexyl) -amide adid Tetra Trans
(4-f{2-[4-(2, 4,6 carbaxylic i G g @4‘%454 5
t r i [f4-yoatlooxyReriowy (4-455. 4 trifluoro-phenoxy)-
{2' [4'(2,4,6'triﬂu0r0‘ plperldln_ 1 _yl] _ethyl}_
49 | phenoxy)-piperidin-1- | 490.5 cyclohexyl)-amine and 1.2
yl]—ethyl'}—cyclohexyl)— 4-Methoxy benzoic
benzamide ]
acid
4-Chloro-N-trans (4- Tfans (4-12-[4-(2,46-
{2-[4-(2,4,6-trifluoro- 1949 trifluoro-phenoxy)- 1952
i ) iperidin-1-yl]-ethyl}- )
50 | phenoxy)-piperidin-1- pipert Y Y
yl] _ethyl}_cyclohexyl)_ Cyclohexyl)—amine and
benzamide 4-Chloro benzoic acid
Example 51

Tetrahvdro-pyran-4-carboxvlic acid trans (4-{2-[4-(2,4,5-trifluoro-phenoxy)-piperidin-

1-yl]-ethvli-cyclohexyl)-amide

5 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



12-[4-(2,4,6-trifluoro- piperidin- | -yl] -ethyl} 48
phenoxy) -piperidin-1- cYclohexYl) -amne and yl]

WO 2408952899 cycl ohexyl ) - Tetrahydro-furan-2- anPCBEEP2007/061253
carboxylic acid Trans (4-{2- [_44 2,4, 6-
4 Met hoxy-N-trans (4- trifluoro- phenoxy) {2-

re{hﬁfdﬁi %yttan il alf*g&r??rhi Qc@g]%rl géﬂgtwe% Hﬁ oln)rté@ége}d Iﬁﬁ%se eéutlng with
1or2tr11§/wateetmkded]thq:@’t&,d @hnepqun)i Mg- (thﬁho‘b@ sHahEd e

benzam de acid 4-Chloro-N trans (4- Trans
%21’1& ﬁh(e%aréce@lu{ezﬁlrt[héf &e%lvﬁtl@e‘sthra{/é ll)ééﬁrsﬁﬁthésgﬁzdgfhey comprise
tr| uoro enoxy)- 495. 50 phenoxy) - pi peridin-1| -
-yl -ethyl } yl I -ethyl }-cyclohexyl)-
cycIQheQLl—)—aan_Land—ben;amg;LLGﬂ_oLo—benzoLc—aeLd—

Ex 51 - 3 | d
R R |
N

-et hyl2 cycl ohexyl ) -amide [5 According to the synthefgilsd

of exanple 19 the title conpound was prepared framymq)*
Trans
(4-{2-1#-(2, 4,5 trirluoro-pheno J-pi peridin- I-ytji-eth

yl 1-cyc ne and WO 200819508564(2,4,5-
PCT/|EP2 DE% %ﬁﬁ%g? an4 Tet r ahydr@mysf(aphélmg@} boxyl i c
aci d. Pré%ﬁ?’ﬁ@hic@@ ey e(bn 4asver s Ip(Elase li |1}ng wi6bIs
acet oni { t3-[e(Babariflyort ded the tPIPF Roipol

((j n e)~ 49@e&x§%1ﬂ$ﬁdmlﬁl nght he sembhpM):enhmaeanﬁurt her

erijvat een synt hesi ze 3 rj se

exanpl e“Y@ft}{Y .DSSyst emat | getﬁ%&g%’wgﬂ i rting
mat eri al 3mmgy No found (IM+H) + T@trb@ﬁi}@llﬁ@dpyran 4
Trans (4-}2-T4-(2,4,5- trifl carboxylic acid trans
(4- |uor b- phenoxy) - }2-[4-[(2, 4, 5t {7t { 41050445855
pi peri di Gyclbbythhecetboxljc 469. 5

— 0

trifluoro-phenoxy)-

acid trans (4-{2- [4- 438.5 . L 439.0
(2,4,5-trifluoro- ' piperidin-1-yl]-ethyl}- '
2 bR .

> phenoxy)-piperidin-1- cyclohexyl)-amine and
yl]-ethyl}-cyclohexyl)- Cyclobutanecarboxylic
amide acid

Trans (4-{2-[4-(2,4,5-
2-Methyl- .
: trifluoro-phenoxy)-
cyclopropanecarboxylic | 4385 - orids Nocthol 439.5
acid trans (4-{2-[4- piperidin-1-y ]—‘et yli-

53 | (2,4,5-trifluoro- cyclohexyl)-amine and
phenoxy)-piperidin-1- 2-Methyl-
yl]-ethyl}-cyclohexyl)- cyclopropanecarboxylic
amide acid

T 4-12-4-(2,4,5-
4-Methoxy-N- trans (4- fans (4-12- 14
{2-[4-(2,4,5-trifluoro- | 490.5 trifluoro-phenoxy)- 491.2

54 | phenoxy)-piperidin-1- piperidin-1-yl]-ethyl}-

yl]-ethyl}-cyclohexyl)- cyclohexyl)-amine and
benzamide 4-Methoxy benzoic acid
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51 phenoxy) -piperidin-Il- cYclohexYl) -amne and yl]
-ethyl }-cycl ohexyl)- Tetrahydro-pyran-4- am de

W@ 20080528b9 ¢ aci d Cycl obut anecar boxyl i c Trans PCT/EP2007/061253

(4-12-[4-(2,4,5 acid trans (4-}2-[4 438.5
trifluoro- phenoxy) 439 0 (2,4,5-trifluoro-

pi pert+din-—1t-—yH—ethyt}—52 phenroxy)—ptperidin—+t-
cycl ehexYl)sys@maiendie Y| 1w et hyh Gy gbeexyl ) -| Mmw
Cyclgp tanecarboxyllc am de acjd Trgns
(4-42:74-(2,4,5- 2-Methyl| 1o trffluoro-phenoxy)- |found
cYcProPanecarboxYIic 438.5 439.5 acid trans (4-}2M4H)"
piperidin- 1 -yll ethyl} 53 (2,4,5-trifluoro-
cyclohexyl) am ne and phenoxy)f piperidin-T- 2-Mthyl-
yl'] |-eth }-cycl ohexyl) cyclopﬁgp@pgpggppxglic

am de a“ﬂdﬁﬂ@wNﬁﬂhU%ﬂ4$+ trans Trans
(4-12-[ a1 24 @©,55- tﬁaum ( 2 49591t V’ﬂua&? Bhenpsy)s | 495.2
triflqsor ﬁ Hd 54 phepipxydinpi-plérettdilin- | |-

pi perid I]-ethyl I
cycliohex 5Tfﬂ§’ ﬂ@‘%ﬁ 1)benzam'd qﬁkk%%ﬁofy? eﬁ?0|c
aci d WO bo08mik2899 PCT/ EP2007/ 06 L2h30 ben®igxcid

Systematic name MV Startijng materials MV No found
NH'I}I f‘hlnrr\ I\I t+ranc //I Trano //I f’)r/l /’)/|5

3

ATl UTTU 1T Aarro \ mTo [ =,

12-[4-(2Eh E%%;%%g L%QFA94 9 trTﬂMaO&ﬁlbhéhQﬁy)
4952 b idin-I- Il -ethyl
yl | 1et hyhcid sroycl(6h2x9d ) - cygt ohex fﬁ?h&ﬂb&u&gy d

benz aSrgi e, 45 Ghhese- benzoic aci d Plperldln 1-yl]-ethyl}-

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-yl]-ethyl}-cyclohexyl)-
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-cyano-2-fluoro-phenoxy)-piperidin-1-vl]-

ethyll-cyclohexyl)-amide

According to the synthesis of example 1 the title compound was prepared from Trans 4-
{1-[2-(4-Amino-cyclohexyl)-ethyl]-piperidin-4-yloxy}-3-fluoro-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-vl]-ethyl}-cyclohexvl)-acetamide
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20

25

30

Thi ophene- 2-carboxylic Trans (4-{2-[4-(2,4,5 acid
trans (4-12-[4 466.5 trifluoro-phenoxy)- 467.2
W@ 2008/052899 i f| uoro- piperidin- | -yll -ethyll BGI/EP2007/061253
phenoxy) -piperidin-l- cYclohexyl) -amne and yll
-ethyl }-cycl ohexyl) - Thi ophene-2-carboxylic amde
iy d

II-c cIohexyI)- acetanlde 5 Accordlng to the
Z}Ph;quhe;rgog]ﬁrﬂﬂ( 3P gsl7 mmol) was added at room temperature to a stirred

ﬁﬂXt{lf?e lhefttet Ar Ef N@FQB@%GWMg I@IﬁﬁfO‘l)Cih@MFde ?]11) 4
EIEX AR Cy e—e)r(y Xy ((:e tgc?}g] Fﬁrtr]méwﬁester (3. 32 g,’ 17tm(renotl)I x}vaseadded in

pdrtipds. [ﬁm(r&uﬁa@mbdtﬁﬂeu@s @a@k&m&y&b h@lrpeﬁmﬁcrbeiorylp]artetdmng it

I ne and , acet

ooy Pt R S B PR L s G P ol and
bhgndantd dmsl over MgSO4. Evaporation of the solvent yielded 5.65 g (quant., 0.17
(4541 I op Xy)-piperidin-1-yll-

qﬁéffﬁa %ééﬁ% gg; &-gg? é Rgggrdlng to the synthesis
of exanple 1 the t|tIe conpound was prepared from

-4 pPiperidin+i-ylg S GRAONTEN ,1&1_00,
] plperldln 4- onxy} 3- fluoro benzonitril e and
Khbﬁmbﬁl’dﬁ422Q&ﬁrﬁﬂphéﬂo&yﬁpip@ndﬂﬂéﬁp&ﬁb@iﬂﬁe atiBle€st-0atyl ester (5.14 g,

evers Wt

P ERAEE RORCF (FLADoRRstied WB BRFLGT0L ELEROIRR R Arter 2 he
Exaw}j lselib@adalleetad by filtration and washed with E,O to yleld 3. 38 g (83%, 14

- 4- r in-1-yll-ethyl-cyclo
ﬁ‘é“‘%@ff’f %%Vétg%%de WO 3918?& o CT/ EP2007/ 061253 - 49
59 T4 (2 Cyano 8henoxy) plperldlne %Vcarboxyllc acid

orphenoxnpipendinyli-yli-ethylineyclohexyd) -carbamic

A -.L 21

gm@ke)rtlag,@éjed at roomtenperature to a stirred
m xture under Ar of NaH (60% 793 ng, 20 mmol) in DWF

(e BSOS A SBRIIE B8 gt o s
buw&ﬁbﬁSOM$méyDe$dbh®n@ qarbetmuic eciae t-buiiyl eser (@84 ergal .18 mmol) in
b@%&&l@lt_?eélgng( g’ﬁfl)ov('% sBakh 'otlérq{imgﬁglt h;orn Pﬁﬁé@%ﬂ@'&@(ﬂé@)sm (340

he organlc ayer was
N34 600 g8nol) aigiaddseliand saﬁulgcfpnéawﬂ/f@r Zﬁ/bsme mixtire was partitioned

EMaRat Atdand etoAh th%QJrg’ﬁm lla)/érexlfa@ %slr@d%ﬂgs?’a& ChkiaNEHCOg sol. and
OW, Oi
B A5 By DRSS 5 SRt et o eRied A oUAT O grifed by
dKromas@raptHyd L, to CH,Cl,/MeOH 9:1) to yield 315 mg (69%, 0.74 mmol) of an
4ff eyan I\H? m%y?S 4 @%H@I ne- 1- carboxylic acid
g ty ? es?er

59.4 2-{1-[2-(trans-4-Amino-cyclohexvl)-ethvl]-piperidin-4-vloxyt-benzonitrile
hydrochloride

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,O (2 ml). After 2 h the formed solid was collected by filtration and washed
with Et;O to yield 249 mg (96%, 0.68 mmol) of a white powder. MS (m/z): 328.2
(M+H")

59.5 N-(trans-4-{2-[4-(2-Cvano-phenoxy)-piperidin-1-yl|-ethyl}-cyclohexyl)-

acetamide
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17 mmol ) in CH2C12 (40 m) was treated with sat. HC
sol. in Et20 (20 m). After 2 h the fornmed solid was

w@oioBesased by filtration and washed with E20 tRCHERI0d7/061253

3.38 g (83% 14 mol) of avvhéde powder. MS (nfz):
202.2 (M++). 59.3

%(r) %Q?Iu 18§ %F bé@gﬁ(@%@%% #Egac ! ﬁ)l PKME %Jﬂ?) e %‘llsleqlietnla¥ Llided

EEBTFUt(ul bhmgf 0.24 (rpn@lés PRAERNAL00 ogy§.-9% mdﬁuﬁftqus@rrmg 90 min at
Foerhe %?Im&e{thfjeez 12@5(%5 aﬁ)l?ndmwheﬁ‘ﬂg et [ygt;ﬁﬁ&ﬁhﬂ 4- {/loxy}

éz 0X0-.e (yi -cycl ohexyl| -carbam'c aci
@“tzefutl(ﬂzéw wghlqldfél%ﬁﬁg)o $hmmplpwes "’cq‘ille‘érsé‘é‘flﬁ%}‘{és ‘{qsltmued over
ght, e tht kslv@d way evaporgéd arad the @@sﬁﬂde@imﬁi(ﬁied Ibetween H,O and

3BH d t|rr
@@%\ﬁ The g v R sl gind sl paR Fitel BRg Rl d dhicd over
MefSie. e%ledﬁ():\alpdraﬁbﬁ)éffordEﬁd 02 nga(Bit®, DAY ermul of u\msﬁe/dnte solid. MS
%2203?%( )I\IaHC(B sol. and brine. After drying

) the sol vent was evaporated and the product was
urified by chromatography (CH2Cl12 to CH2C12/ MeCH
siny thesagedirgcegyee fygthesdadvavep hargrpgen spathgsizedot heyigonpsise
SQmfles IR0 60T 2) : 428.4 (MrH+). 59.4
2-{1-[2-(trans-4- Am no -cycl ohexyl)-et hyl
| - piiperj din-4-yloxy}-benzonitriffe 25 hydrochlorijde A
sol ution of
Trangx4r { ano phengwy) | et
-cy(:II\Q,hexyls'g'ste é’i“b H'caci|d tert-bu %Js gérrln%aéOS %LA{
0.71 nmmpl) in CH2C12 (3 i) vvastreated with sat.| ( )
sol | in Ft20 (2 mM). After 2 hithe forned solid was
col lected by filtration and washedy ifbh 529 to |yield
249 ng (96% 0. 68 mml) af a white powder l\/[%(niz):
32812 30 Hilh)s 45 Bl 2_ amino- CYCIOhCXY)
N-(trans | Nvigj{ %énggaano- phenoxy)eﬂgﬂppipbddm-zﬂ. yl{l -3t

C o

N—r

yl | -8y desa [2008/ 052899

PCT/| EP2D0TPaUBit ésﬂ ethgllTq a sol |ut 'RV BPREBIT 1 |y,

0. 34 mpldyclohexdNFaceBniidly wer e subseguehidrideadded | TBTU

(111 ng, 0.34 mmol) and Et3N (100 ng,, ;2840 ).

After stirring 90 mn at | roomftenperature

2-} FF2r(trans=4=amno

-cyc¢l ohexyl ) - et hyl ] - pi perl|i di n-4-yl 8xXy32-Watzdnitr]il e

hydroch] ori de (120 ng, 0.|33 mml)ayi@lsoa xylpt i r|ring

was | cont Quirdingviecarboxilight , t hen gﬁ’ ent %vas

evapor al edidameni- hqzr egidue part|iti éﬁP‘BEIEIWé‘e

Et OAg, [The yer ¥as hetbxyt bhnmitr1leaq
HOG8 Sol, T2 ;Z% d &rd o

Na sol r ol ven
evapor at |P61?Fr‘%ﬁl? 6rYéIL my (84% WB'dﬁ%CWO e an§ an 335

of fiwhite gf@lqhdxyl)vamctem z): 370. Auinigkibe-)i: catlmm@c tihe
sane prpcedure further derivatiyves have_peen
synt hesj zed. They conprise 10 |exanples 59 to 60.] MV

H20 and

2-{1-[2-(trans-4-
N-(trans-4-{2-[4-(2- amino-cyclohexyl)-

Cyano-phenoxy)- ethyl]-piperidin-4-
61 | piperidin-1-yl]-ethyl}- | 475.63
cyclohexyl)-4-ethoxy-

yloxy}-benzonitrile 476.1

hydrochloride and 4-

ethoxy-benzoic acid

benzamide

Example 62
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Ex. Systematic nane MW Starting materials found No
(MtH) + 2-11-[2-(trans-4 N-(trans-4-j2-[4-(2- am no -

w@eywBosssyl ) 59 Cyano- phenoxy) - 369. 5 et hyl] PCT/EP2007/061253
- pi peridin-4- 370.2 plperldln -yl] -ethyl}

Yt oxY}-benzonitrile cyclohexyl% -acetan1de

QLEHEEL4 }2 [4-(2- ethyl] -piperidin-4- 60
cyano- phenoxy) - 482.6 yl oxy}-benzonitrile

perzt;citn (meyzlsh Aﬁtﬁw&&croh@yﬂy e@bl b delifady1483- 53chloro—
cyclohef P1 e quinol1ne-4-carboxyltc acid

S (trans-4-j2-[4-(2- am no
-cycl ohexyl ) - Cyano- phenoxy)- ethyl] -piperidin-4 61
qupe]re'ddm Brdlegl th exsrhplel5p4 shatbingBoyl Hxlyloreo-Dehwashdnzoniail. MS
zgy%k?ﬁ Eyl) 4- et hoxy- hydrochl oride and 4-
benzoic acid Exanple 62 WO
2008/ 052899 PCT/ EP2007/ 061253 - 51 N-trans- {}
q indpetidin lwl] ethvl cyclohexyl)-

a&ﬁ£y@£ -cyclohexyl)- acetanfde 62.1 2 { 1-
[2-(Trans-4- Am no -cyclohexyl) et hyl

- pi per,i.di n-4-vyl ox n|tr|Ie
l%?ﬁa s 6?%1@ tge ré%/%gfgéé &ﬁ r@g@% dpaingrcaclgexyl)-ethyl]-
piparitlinng yfokoind 5hkdﬂb{béﬁz02mfr1|ldllqrd®&&ﬂlﬁﬁﬂél doidi dcetiddsid. (MiS @h/z): 404.5

ﬁ@%?ﬁ_(NMFH). 62.1

gns 4-{2-[4-(4- Cnl or o- 2- cyano- phenoxy) - pi peri di n-
-yll-ethyl |-cyclohexyl)- acetam de Prepared in

@@ag dlegysams [@'Q@dpr@fugtgesdefrw@mes have been synthesized. They comprise

%Q%%ﬂ&%QQB%@nS 4- am no-cycl ohexyl)-ethyl] 10
pi peridin-4-yl oxy}-5-chl oro-benzonitrile hydrochloride

and[acefic acid. N5 (mz) 404.
MW

Ex. Systematic name MW Starting materials found

No (M+H)"

2-{1-[2-(trans-4-
N-(trans-4-{2-[4-(4- amino-cyclohexyl)-
Chloro-2-cyano- ethyl]-piperidin-4- 4045

62 | phenoxy)-piperidin-1- yloxy}-5-chloro-

yl]-ethyl}-cyclohexyl)- benzonitrile
acetamide hydrochloride and
acetic acid
2-{1-[2-(trans-4-
] amino-cyclohexyl)-
Cyclopropanecarboxylic S
acid trans (4-{2-[4-(4- cthyl]-piperidin-4-

63 chloro-2-cyano- yloxy}—S—(fhl'oro— 4305
phenoxy)-piperidin-1- benzonitrile '
yl] -ethyl}-cyclohexyl) - hYdI'OChIOI'idC and

amide Cyclopropanecarboxylic
acid
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(MFHH) .

found No (MtH)+ 2-11-[2-(tra
N-(trans-4-j2-[4-(4- amino - CY

-4
cl ohexyl)

AN A

C

Usi ng the sane procedure further derivatives
have been synthesized. They conprise
W@20080FB9EX. Systematic nane MV Starting nat er PEI/BP2007/061253

exanples 62 to

Chl oro-2- cyano- et h‘y’! ] -1

phenoxy)-pi peridin-1- ylo

} - cygohexyl) benzoni tr

and | acet i Systeindtiongrhe [ 2-

Cyclgg}apanecarboxylic ac
Der i

Xy} - 5-
ile a
(t¥¥hs

idtra
ano- y

F oAy A
LI *A~LIL "]

chl oro yl] -ethyl

cetanlde hydrochlo
- 4- Qﬁ@ﬁﬁmEVEP hex
ns (4-{2- [4-(4- €
| oxy} - 5 chl oro- 63

J

MW
ri de
|f5)ur_1d

t('IVPrIH)+

zoni tr
i de and
aci d WG
V EX.
No (M
hydr o-
I n-4-
- pheno
hydr och

- pi di n-4- chl or o-2-cy

phenoxy) - pi peridin-T- ben

}-cycl ohexyl)- hydrochl or

Cycliopr ppanecar boxyl i c

PCT/| EP200 7 £ 1yslsa Py ragA- )

Starnti ngcarbbeylicakisl o
10- C

am n ycl A hlorol®1 I &
]364(4 {'-Ehﬁi?(y ¢hloro

trar I eri di
yl oxy}- 5- ¢ B1% % %P yano
or i d rplpery:hql 1yl frgthiyl

pi pe
- am|de et cyatohdkyd}- pyndaen 4

ITe 4 d[@ (tylnl4ethy
Zaﬁﬂhﬁﬁﬁaéhbmd)

IS

yrd
12- [ 4p&frofitir O- 2-

tril
DS

Tetrahydro-pyran-4-
carboxylic acid

<

ns-4
aci d
474.3

474. 3

exyl)

Example 65

N-trans 4-{2-[4-(3-Chloro-2-cvano-phenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-

acetamide

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
CH,Cl, (150 ml) and Et;N and AcCl (3.89 g, 50 mmol) were added. The reaction mixture
was stirred 3 h at room temperature before washing it with H,O and brine. After drying
(Na,SOy) the solvent was evaporated to yield 8.42 g (82 %, 37 mmol) of a white solid. MS

(m/z): 228.3 ([IM+H]").
Intermediate P

N-[trans-4-(2-Hvdroxy-ethvl)-cyclohexyl]-ace

tamide

LiAlH4 (2.10 g, 55 mmol) and THF (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 1 h before
careful neutralization with H,O (5.6 ml), 1 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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carboxylic acid Exanple 65 N-trans
4-{2-[4-(3-Chl oro-2-cyano- phenoxy) -piperidin-l-yll-eth

W@ R0o0BAOS2AEY ohexyl ) - acetam de 5 I nternedi ate 0 PCI/EP2007/061253

(trans-4- Acetyl am no-cycl ohexygg? acetic acid ethyl
ester (trans-4-Am no-cycl ohexyl)-acetic acid et hyl
£ r%{edg][ 0 g, 45 mol) was dissolved in CH2Cl2 (150
rﬂ%nnL%QSN and AcCl(3.89 g, 50 mmol) were added. The
reactlon mxture was stirred 3 h at roomtenperature

8 QKo oherplenceinide i ne. After drying 10
(Na2SO™4) the sol vent was evaporated to yield 8.42 ¢
DRES Y 3.88¢g mmihﬂqo Dfin @it QO%Q} Wls ad¥ad af B2L to 328rdd solution of

%’%MP%% Zef% )191'113@ 5#@%155 @ef@tﬁﬁ 4B stifTigeg) (3 psolution

of NS&anmvol (- }@d@bﬁwﬂlmsﬁwﬁeyylmmamicmms ign1 2ameio)) in CH,Cl, (80

Rﬁij \]N snadd'g‘(ﬁ %oql wed 911%, 2 F{ Flla(r?] IT 5;)( Fﬁn(ﬂg ﬂe%&ture was, allowed to

t r ans
eaafsld rcetnhwmmatere an(damzhgl dlialitedmﬁh)Hanarid etxmaetecmﬂhv@ézcb The

adldeded B%gmcsl%ers-rsp&e H?}%ﬁt(N%S%§n(§¥He sBngnt]wJE eb%a&ﬁt@d éo afford

car ef ul neutralzatlon With %g OH (
thegrgdeprpd %&Wtwmys(%{z@zwe%%ﬂ ¢liled hg> & (8%, 9.5
MAd1Y b M@ bsdwi 5Hd. Iim/MB):gBL.3hp¥ieHe il tering of f
the solids. Evaporation of the solvent and drying

. 8 mmol ) of a

: )- 4 p. = , PL 1¢] C ] ) VD
2008/ 052899 PCT/ EP2007/ 061253 53 I nternediate O N
PGhdere-a (pip¢rdimdoylexhybenzomiyrdk blidsoghloridawes pirepared DVBGlogy to
éx%nﬁﬁe $.2 ﬁ%n{@?hl)oré 8- fgd%gjb%n&%l@trﬂg Qnd’@ﬁy(ﬁgg§g1ﬁhdm§81

a stirred solution { g
fﬁafBWhF ACigprebaty ¢80 lelte SAlrlql éYIS imFF)s@ﬁP AT ). 78 €
a solution 5 of N [trans-4-(2-hydroxy-ethyl)
6%.9 c Notheny(M1{2 dagBaniildey-§ 2ydid-phenby)Apipkidin Al -GH2M 2 - (@ hexyl ) -
m! vvas added followed after 2 h by Et3N (7.14 g, 71

The m xture was allowed to reach room
terrperature and was then diluted with H20 and

bix ttraas te@-Qke-athghpGchesshleacetome atermediard @, 11dyeg, 9.60 mmol)
W@g %&HY@ Q n{l%mi cﬁR)% t6h(% idnent léﬁ@§ b@ﬂﬂ)@l@t‘iﬂ’é l%%r&&llorlde

e crude r onat
@élwwﬁ@ ra@@lmnﬁép %ld(dsioﬁﬂaang zmlp A%%Pl}rr@g 84 flltgj’ﬁf’m temperature
B WD)sBIHI (052 MB, ¢ @hiol 164s 1dedl Mitd] rédctiof Imikture was stirred further 7
ﬁ@%&ﬂf%ﬂ%ﬁwﬁﬁ Elq dslap N%ﬁd(? Xs@ E?(tergczt?orrlll vtv1th E?IZCIZ, drying over
RaSoevap6ratipn péthiedblvedt-apldakydmitegaphy {amine modified silica gel, Hept
Hy MJS‘ laff{nldgg IY\@ﬁlgR"ng%?{ﬁg ﬂlﬂol?g%l%g}ﬂcga% a white solid. MS (m/z):

404.5 ([M+H]").

Example 66

N-trans (4-{2-[4-(3-Chloro-4-fluoro-phenoxy)-piperidin-1-vl]-ethyl}-cyclohexyl)-

acetamide

66.1 4-(3-Chloro-4-fluoro-phenoxy)-piperidine-1-carboxylic acid tert-butyl 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 (150 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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exanple 59.2 from 2-chl oro-6-fl uoro-benzonitrile and

4- hydr oxy- pi peri di ne-1- carboxylic acid tert-butyl
W@208/0528%thi te solid. M5 (mz): 237.0 ([ M+H] +) . PABEBBNA061253

N-trans

(4 {2 [ 4- (3- Chl or o- 2-cyano- phenoxy) pi peridin-I-yll-et

c% ‘ihe rgs)f(?df ﬁ!gffgd()oy c?ﬁ %ﬁgeﬁg%rgglfyoﬁl%?t t(T Hept: FftOAc d4 1) to yield 205 mg
(G166, é)r@erdn@E Jeof@roduct. Yﬁ@owa mcwmnl) MSA@&@/Z)aoﬁ:B@cB W] ).
n1xture of 2-chl oro-6-(pi peridin-4-yloxy)-benzonitrile
by dr Rehdrisde-[4(333h108- 4@111680 oxy]-Biperidin-1-yl]-ethyl}-cyclohexyl)-
1, 2- dlchloroethane (5 nm). er stirring 8 hat room

ture 20 Na(AcO) 3BH (152 ng, 0.72 nmol) was
added. The reaction m xture was stirred further 7 h

bké aldecdmpaimiends paidiedin. anakigy ti\NeldEipBe 602 st_aEiﬁgrf&ﬁh “e3-chloro-
ﬂf\t}gﬁﬁ% ) ﬁfp\éha eolvge{r o%ﬁ%%ger%@%? re&%tj %i%csg 1|c'1]elY[S (m/z):

F»%t MbHEt)OAc) affor ded 114 mgy (59% 0.28 mml) of

product as a white solid. M5 (mz): 404.5 ([ MH +).

2 xa le 66 N-trans
g%égﬁng (3- Chloro 4-f1 uoro- phenoxy) piperidin-1-yll-e
&9'4 )

: DITETIC Cridin. L) (@it
a@EQEQErt butyl ester DEAD (214 my, 1.2 nnDI) was

added dropwi se to a cooled (0 € mxture of 4-hydroxy-
3Re ﬁtl@&ﬁhﬁédlﬁhbas &¥Vin haRGl € Eahiplbsd é’chrtfﬁgtfﬁfm 0,306

?ﬁ%mwopﬂwm&%@te@&% Hymis 3#%3&5”%%‘51?3 7). The

yell ow m xture was stirred overni ght at room
Egﬂg@@@gure. The sol vent was evaporated WO 2008/ 052899
PCT/ EP2007/ 061253 -54 and the residue purified by
Qluirmmwgcfaatbdmhe labat(u{m trigiy 4-E1-Oflorot4-Huot @ phiertyxgh)-3Hydroxy-
. duct. Yellow sh viscous
» r§—+) 66.2 N-trans
(4- {2 [4-(3- Chloro 4-f 1 uor o- phenoxy) -pi peridin-I-yll-e
thiydimddigty cl ohexyl )- acetami de 5 The title conpound was
prepared in anal ogy to exanple 65.2 starting from
68 (3 GhlRuU02-Anibl I ROPASACHKI) I 'LlﬁﬁféﬁLﬁﬁer;mﬁ@rl t@i‘ﬁ@x‘vﬁc acid
tﬁr% butyl ester. Wiite solid. M5 (m
Exanple 67 N-trans
0 e [
§ %lgg)[/éféﬁ 103 a}c];afgél PBL}i%g%g% 2%1))0)& ? 531(? Her B‘thi e%{etlj (g, 5
arasdsolved dnatioxpe t(d re&)ar%pCbIO%4slila®nophgmﬂwmctieQ (41 471g, 10

Hn‘lélb %ﬁ%@ﬁﬁlﬂp hyd¥Ridt €0.301d, do n¥Rol) MA&dr 2039 BerBiklnMt tlle thixture was

coo?ggj ammonlum chloride was added and the mixture extracted three times with ethyl

acetate, the combine organic phases were dried with magnesium sulfate and concentrated
under vacuum. After a flash chromatography with heptane/AcOEt 1:1 to 1:2
heptane/AcOEt a solid the title compound was obtained as solid (0.778 g, 45% yield). MS
(m/e): 404.5 (M+AcO).

Intermediate D

68.2  Trans 4-(2-Chloro-4-fluoro-phenoxy)-piperidin-3-ol; trifluoroacetic acid salt

0.126 g (0.36 mmol) of trans 4-(2-Chloro-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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Qui nol i ne-4-carboxylic acid (4-{2-[trans
4- (2-chl oro-4-fl uoro-phenoxy) - 3- hydroxy- 15

WErEensin- 1-yl | -et hyl |l -cycl ohexyl)-am de | nt RCTERI0AT/€61253

C 68.1 Trans
4-(2-Chl oro-4-fluoro- phenoxy) %Shydroxy pi peridine-|-c

LB I F e Mondi Bl SRHOXD S SV a2 apg gy
asiadtederith blitg wilbtiehlgrbgetiine 20d miby] s JbF elder s
g&}agéﬁl@é;t‘i t()grlé"él-l) 0933 g @1 b@frﬁ’n(ﬂ ﬂ%?é%@o‘f@%hﬁ%@ gs&i without

(tl [) sodi um hydr oxi d

Prﬁ%ﬁl‘)a oppopgdpe Q@‘tﬁtep%}fi\f{%@ﬁ@ 24 (Mﬂ& bre vvas cool ed,

ammoni um chl ori de was added and the nixture extracted

theeeedidteps Wwith ethyl acetate, the conbine organic

phases were dried with magnesi um sul fate and

8é)5lceq{rcll’n%t($q2 Hépfjfbh%?‘g Yllorh pﬁ:%go%/)—f l—ﬁﬁd}ox\’avmeridin—l—vﬂ—ethvl}—

CTir otrat Ugl dplly W LTI TTept diter A
icacibleitebutileester t | e conpound was obt ai ned

as solid (0.778 g, 45%yvyield). M5 (me): 404.5

AMEB?@Q Yo tHe%&ﬁﬂh@ﬁgb@éX@mgleBﬁ t}?e tTt[eacrﬂ)%pound was repared from Trans 4-
u

0-4-fl uor enpx i n-3-

Qrf(:%olﬁ%r %Pln%lea grgléﬁrtdl %%2@%0(%% jafts Gparns-[4-(2-Oxo-
Eth?lljé‘cyclohexyl |-carbamic acid tert-butyl ester and sodium triacetoxyborohydride. (MS
é_ﬁ)(ei LEE 5\1([) fI uor o- phenoxy) - 3- hydr oxy- pi peri di ne-| -

bx%/ aCI d tert-butyl ester was solved in
di chl oronmet hane (1.5 nL) and trifluoroacetic aci dwas
arelettdadte RC (0.25 nL, 3 mmol) and the mi xturewas
stirred at WD 2008/ 052899 PCT/ EP2007/ 061253 - 55
6om Tenpdriat [dr@-dNe@bm-ghbro-NadcB W s ydloawpypeaidied-yl | -ethylt-
E:Mihle iﬁg &1&”‘3' the m xture extracted with 3 tines

nmet hane and et hyl acetate. The sol vent

was evaporated to yield 0.093 (0.26 mol , 71% of a
Mdording ofoj ehet Fvﬁﬁh%ﬁsoﬁw@@rmﬂm&f eysumile i lg bt difleogompeund was

%ﬁreatfﬁf?ﬁ’ Tr¥B (@h ) 4- (2481 o (Mtibib- phRnbLiHES- H?(ﬂ‘bs’i\} Bipkridin-1-yl]-

ftﬁylifﬂfl?ﬂew “ChreRie 24 eridrdy gk fichiprppathaRg apst geiloroacetic
aiidh-MS yinje)eBhy.B [ M+6¥¢) ohexyl ) -carbamic acid tert-butyl
ester According to the synt hesis of exanple 1, the

D 0‘
: % at sl v..!L“ (2 Oxo- 10 et hyl)
-cycl ohexyII -car bam c acid tert-butyl ester and

g?hﬂ‘émlﬁ 5!1&18@“@%3(@9{)@'13’%6%&1%@@2 [0 Rhlord-41bro- -phenoxy)-3-

I nt erne rans
ox-Bipedpn| aﬂ oealaﬁ% FUE‘?‘}P‘H% SRR Ik QuyeplBieyt-prpepligipcid with
El-(l.HyH)e]nz@ﬁrﬂaydlll- yigyiel, Qh&ectydn)lethyn urenilin weafdiichobgrate (0.085 g, 0.106

m¥1[1]t 2 %Sl\lwgthy (Ptsoeprrggy ariaﬁnee n Dl\ﬁlgal\r)fgl( /e::I) Stzl}]e& (tMHrIe

Example 69

Quinoline-4-carboxvlic acid trans (4-{2-[(3R,4R)-4-(2-chloro-4-fluoro-phenoxy)-3-
hydroxy-piperidin-1-yl]-ethyl}-cyclohexyl)-amide

69.1 (3R,4R)- 4-(2-Chloro-4-fluoro-phenoxy)-3-hydroxy-piperidine-1-carboxylic acid
tert-butyl ester

0.700 g of Trans 4-(2-Chloro-4-fluoro-phenoxy)-3-hydroxy-piperidine-1-carboxylic acid
tert-butyl ester (example 68.1) was separated in Chiralpak AD using 10% EtOH/heptane
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prepared from Trans
(4-{2-[(4-(2-Chl oro-4-fluoro-phenoxy) - 3- hydroxy- pi peri

waelzews@s28bd - et hyl } - cycl ohexyl ) - carbam ¢ aci d tRCT/ERPWDY61253

ester in dichloronethane and tg fluoroacetic acid. M
(me): 371.3 (MH). 68 5 QJI nol i ne- 4- carboxylic acid

%)4 al;tgm[ot 2’? ?3(};{ %R)Ctl ?F] ro?o @Fgﬂo@ii—% %rdrc%% cpiperidine-1-

Wb@afﬂledadrﬁer&batyd)ggtett M%‘i@érﬂ;ﬁl\@l’@q r-om Trans

4-{2-[4-(2-chloro-4-fluoro-phenoxy) - 3-

OYEHoPRY -4PRES L Reid 1¥hd t4er23MBR}4RMCdzoaﬁe% 1188 JIBherRdR-3-

QU noI | ne-.4- car pox l[]cC
th-gyfoh 1 5 etranet hyl uroni um

tetrafl uoroborate (0.035 g, O 106 nmol ) and

Rke@anylhﬂl hhdoprtopyhm@apiesd fram DE4R VR - (2rCkRoro-8AT030-phenoxy)- 3-

ans ?%?QEF %ﬁl i‘ﬁ?? 2&%‘1@}3%1 %r%(}é%gﬁ ?%@{(Ll eéﬁ(gelrg Xyélc acid with
Hd?@’lz‘?ﬂrlﬁé(ﬂr ldVlﬁl 131, 3B tetraandihyl] urgg@nowgﬁﬂuqmbmm(@@ﬁg 0.106

ﬁ;?l%lf'gﬁd N-eth ldusopropylamme in DME. MS ém/e) 526.3 (M+H").
4-(2- Chl oro-X | uor o- phenoxy) - 3- hydr oxy- pi peri di ne-1 -

arboxylic acid tert-butyl ester 30 0.700 g of Trans
Ewéeﬁgor 0- 4-f | uor o- phenoxy) - 3- hydr oxy- pi peri di ne-| -
arboxylic acid tert-butyl ester (exanple 68.1) was
Qapailink eldcarboxhic haid palus AD{ 2153645 11 8% hldrb efhicroehéhbxy)-3-

EQ&%QQ%M PEAERROP T, G658 arsia® tO Obtain 0.323g of

4 (2 ChI or 0- 4- f | uor o- phenoxy) - 3- hydr oxy- pi peri di ne- 1-

z@t boxy4s)e4-aziGhldror4-flboroyphe@s i@ F3-h i o4 0 pipeliNIMACCedrboxylic acid
QU-pek I Rer4- carboxylic acid trans

(4- ?lgtlvl—(sH 4R) - 4- (2- chl or o- 4- f | uor o- phenoxy) - 3-

Dy os O%Y TRIHPE! (QQ'EH]Orl) 4- Yllul)r(ﬁf)llﬂéﬂox%)' 8. ‘}H%?éﬁ%éﬂdh%ﬂ derbexylic acid

E:rrt?g a@?egg:r ge)%pl%leg%%f Ht grﬁgg%%g}ed ig 9Chf1rraﬁm< AD 1 usmg 10% EtOH/heptane
toysbitaxy6.p2pesfd (33uSh-44(2-CRlohyl4} for61phlaeocyyl) 13- lardrovey- piperidine-1 -

%kﬂﬁlﬁéﬁlgi?r?%ég'?f?%?r %aﬁf%f%‘%q Et ramet hyl uroni um

tetrafl uoroborate 0106 mml) and

LMD ExaTRl %1J7<9h\;lpc%ﬁ&lfl')%%ué car boxyl i ¢ aci d

trans (4- {z F(3S,4S)-4-(2Z2-chloro-4-fl uoro- phenoxy) - 3-

hydr oxy eridin-l -et II- cIo am de, 70.

Psga g)m Anq %Yémeas%lapgf iR b >E§r) r@) %iﬂaszgp -PhRsHeNY)- 3-
Bydyexy-piparibox Yyl | cetiad | dyclélﬁiktfli htﬁlﬁé aeB (RIindliné00cgbotylic acid with
B F erarigzal s o B RS YR P2 P, £2 338 0-106
amba X yhd &N- adnylﬂiusdlﬁopsdamlﬂmn)ﬂMEsMér(nﬂéxéﬁ@Be(MQHD was
separated in Chiral pak AD using 10% Et OH heptane to

bt ain 9 3229 of

%@%15)7—4 (2-Chl or o- 4-fl uoro- phenoxy) - 3- hydr oxy- pi peri
%gneoﬂn.e f@aﬁgg%Yl L&d3fdnd (l—%—ﬁ—?ﬁf—'hﬁ&r Etieilo Xv)'@pendm—l—vl]—ethvl}—

(Vi
cyclohexyl)- amlde

Intermediate G

Trans-(4-Amino-cyclohexyl)-acetic acid ethyl ester

Step 1
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Qui nol i ne-4-carboxylic acid trans
(4-{2-F(3S,4S)-4-(2-chl oro-4-fluoro-phenoxy) - 3-

wogasosasopi peridin- | -yll -ethyl I-cyclohexyl PCFEPI00B061253

20 Prepared in analogy to exanp}e 69 from ~3S, 49) -
4- (2- Chl or o-4-fl uor o- phenoxy) -

%%t??{ph?ﬁ)ﬁ)e a&egiﬁ QCId (MI()bSa g tithn?%‘i%‘}v'as"J‘c%é{ ltg a Qtr{]rchSO"M][gon of 22.08g

ot in?/Hschfbnmdtydrmdﬂ SOIutynln)m #50mB dgionématedrvesttéry Theieleariyghow solution
tv% {r%iskéﬂ%Q%fﬁh -(pQCSQlﬁ"é aGtoE:)%\léé-gﬁt it QHPIJé}:d a4 30% (511 mmol) of

N- et yIdllsoprop am ne
YRRt S%@éﬁﬁ}céelﬂta%t 65&? ABtorciqre wa%ss?l%iwslﬂ%d With gitrogen and

thea essurlzed to 115 bar with hydrgﬁlen The reactlon mlxture was stirred and heated

I PGS AR SR AET e

(114P0§Bm Wﬂh@!ﬂOﬂmh 80w(5) 1 naoel) nﬁt}mcspdngtrhg/uel esilest. TiStepodave was
g\iﬁ:’%‘ giuq %%%ﬁ 5 FclztRQIY ELQ:Q %\gg’c&%ﬁ% ba& %d the Vesselwas heated to

%\}% aécq? Ven%éd ang cge}/rged under

hen acetic a
@dvltﬂ@ sarrytg (rar paxigpinyprassrrepf 3P, 113‘8%3*’35 @bsem%) sldmrgmnatlonwas
BOR%d 85 sS@IYtd PIveE nrri’éﬁn&lgz%wgmhéﬁtc@aea\@te%d afddBushed with

cl) ear | ow sol ution r
RitqEERD ﬁ%@m@@nﬁafs(%‘r e and o élﬂfg’élﬂh %‘th@ Byrepaptg catalyst.
ATl henfafval ofak€sol it a spdeges bbakel. Tat altyistediatdieas used directly in

ut oc was seale gen and 5 then
%1 LﬁI’W1 Pfi]ngFlhﬁfﬁn%?g$ggéﬂbH+ﬁe reaction
n1xture was stlrred and heated to 125C for 48h. At
that tinme the autoclave was cool ed, vented and charged
under nitrogen with another 30g (511 nmmol) of the

stepnge nickel catalyst. The autoclave was flushed
again with nitrogen and then pressurized to 115 bar

S LTS kRSB 28 o v
htjjdsted) en@itl iSoniass ok (BICdO’ﬁlhé imisedrefvars eﬁapﬂ)azytsd therzB_Eb@and' deied under
93.&10%’1 gve? dt ?Ee I'CSI Susé c{ea in ‘H‘bd E ? Vt\‘r'legnr(])l'c HCI
ntro removed and 1T ered
sdiumugeltnd‘ (i) bk ef ethard)l was a@dﬁd\xe tlmaltnmtty@t Aftergfh eaﬂuwmgothalmixture
Qhs &J?)?eds ﬁityﬁﬂﬁn@tlﬁrfﬂgﬁe% c&pcteﬁ{rgfég 'to dRBiess under vacuum. The

i nt ernedi at ewas used directly in ext step
teordme was gissal vadda erherol, Wsate@rw@}l ethas an@ C?Wnyer&%hgnébe 2
Aﬁs ratbl. @i 0 th'éh@aﬂ_st(&lnﬁmﬁlﬂr ésrﬂdmxﬁy LGt @l @xl ety et I8/drochloride

S e S3 s a5 P bl S A SR s e B i B TS g R Bsd amder

anﬂudrhﬁﬁﬁmmﬁdﬁ6lwamﬁmh1overnlght The resi due was
suspended in 146nL of a 6.5N ethanolic HO sol ution
%ﬁgggﬁﬁﬁeef et hanol was added to the m xture. After 4
uxing, the mxture 20 was cooled, filtered and
the filtrate was concentrated to dryness under vacuum
Ths- {1660 diuelines-ditesl) visinb N cgldhardl -acdticeatded Wit h
et her and cool ed overnight in the refrigerator.to
givq the Trans- (4- Am no-cycl ohexyl)-acetic acid ethyl
r hydrochl ori de

{Trans -4 -[(Quinoline-4-carbonyl)-amino|-cyclohexvl}-acetic acid ethyl ester
hydrochloride salt

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

triethylamine (11.3mL, 8lmmol) at 0°C. The mixturewas stirred at room temperature
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(19.7 g, 32%on the two steps) as a white solid which
was filtered and dried under vacuum Ms (me): 186.1

W@ k0oBl0328265 | nt ernedi ate L Trans- PCT/EP2007/061253

{4-[(Quinoline-4- carbonyl) an1§9] cycl ohexyl | -acetic
acid Step 1 {Trans -

oée@@éh{]ﬁdq g séts o%lieﬁg%iy Arzz ﬁ%‘g‘% ! g]by(‘fﬁﬁ?%ti)ogbﬁmﬁl the ﬁft?attévgas fextracted
Thentgatid -yl Y Lsbetidrinei Theetyhic ehaser are dried and

M%Q&QE@H Qﬁaﬁleﬁ @% ofha crudZ m@la)ﬂﬁ@?cﬁeln\éﬁgréﬂh with

di chl or onet ha ui_noline-4
Bentend/ gePEhdd rt6 é\ﬁP@F p é@Wa‘gaSa@a%aed( that gas rngYite%%i with EtOAc and
ﬁQiebQM@@’o Bytainh@ie SitlOVoagdiid & sihk bslideimel gnrgnegield). MS (m/e):
%h%égt Immol) at 0C. The mixturewas stirred at room
?h ‘e WD 2008/ 052899 PCT/ EP2007/ 061253 -58
overni ght and the salts obtained are renoved by
BiepPration and the filtratewas extracted. The organic
| ayerwas washed wi th NaHCO3 and brine. The organic
ohas S .re-d,led a d ] d to obta|%>3 8 g of

heptane/AcOEt 4:1 to AcOEt a'solld mas”obtalned t hat
s()ﬁlaehlyéﬁ&hfbohgﬂ anhih 8] -Etdodexdhdcdicncidepiydvgeit loydrochloride salt

)E;fﬁ%e t ; 2llstr|e ectgcp \gﬁﬁ Pgld r%&p@_ (g(l kmgrq Iy rr%tﬁ §37§3g9 79 ﬁnzm/gl) ina

{mxt[l(e@flwmrl (ﬁémh) aad EHﬁ;(MOram emd]thc yrukturﬁewgd Heatedet reflux for 5

E&Er? A2/3 f the mlxture was eV orated and HCI 3 % was added until pH 7. The
|no i ne-4-car ony - ami,noJ - cy¢ ohexyl }-ace ic

HEYtHreapap frengypRaraisy do domesEandS0gal of watgryap agdggl angl the
SIBEnsioMs fifiaet el owatma édlﬂhhme]fcwé’dr%élﬂ%gsﬁfﬁ{t)@méﬂg @QTEI , 88.6%
n m xture of water an
%li@gﬁﬁ§ (Q‘Z%?n%el) xﬁﬁ}e was heated at reflux for 5
hours. A 2/3 of the m xture was evaporated and HC 37%

ImmernaddeedMinti | pH 7. The m xturewas then evaporated
to dryness and 30 nL of waterwas added and the

FHERSAS t@ nﬂ’@ﬁné Iy lctaﬁ{O%Ql) ta?mﬂm %&I@Xﬁ?—ltﬂigadehéﬁcid@s ethyl ester

recrysta| i zed on t0|uene (2.2 q, aa 6% 15 yleld). N5
% . 313.1 E L nternealate

#%ﬂ@f Tyl Qunelie-4-cahonghsAnying fr yrighesyle pettisagid (7gpmol)
veagRlet ¢n 8800dnBof @ichivkorastherfic. TAed 9.8dnDbf d¥atdhloridewas added (21

%‘6‘[“@ q‘}'l Eﬁ%{ queloaé\’égégagfe%to) rﬁﬁlli)gg)é 3}]9‘9 gsr n(c)lhtﬁxdl h}e c?ou%ly mixturewas

obrtchhtmtealrandharvacuu'meThelmﬁdeasftal@n aipyih 560 hdrofdiéshdsromethane as a

ﬂﬁ%ldr?a]ndz(g %b? Q?fﬁﬁ%@ltﬂ%l%%ﬁ:&ﬁi%ﬁa}a}&i from 1.45 mL of

etbm@htql ane 2. %aéfof\Balésd dighiumyd .6 Mgn d@léms} at Qlcenduy stigring in
é@l@etl’i‘dxy@ﬁlaﬂé Q@d)rﬁlpfé@ ] W@o@% tEmpSHARE N$ie Q8 ABH n(&tu@@was stirred

mmol odlu hi ol ate freshly prepar fro
gve&glgm I\@ﬁcgs was a d the organlic phase was extrgcteg ahree times vrplth

dichloromethane. The organic phases were dried and concentrated and the residue was

chromatographied with heptane/AcOEt 1:1 to AcOEt to yield the title compound as a
solid (1.97 g, 78.9% vield). MS (m/e): 357.3 (M+H").

Intermediate N

Quinoline-4-carboxvlic acid trans-[4-(2-oxo-ethyl)-cyclohexyl]-amide

Trans-{4-[(Quinoline-4-carbonyl)-amino]-cyclohexyl}-thioacetic acid S- ethyl ester
(1.87g, 5 mmol) was solved in acetone / methylene chloride (40/40 mL), 0.8g of
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et hanot hi ol and 12.07 nL of Butyl lithium (1.6 Min
toluene) at OC and by stirring in dinmethoxyethane

W@ 2@akj2800r 1 h at roomtenperature. The reactPORNEP2007/061253

m xture was stirred 25 overniggg: NaHCO3 was added and
t he organlc phase was extracted three tinmes with

ﬁi{o‘f&hp 3&?&: @d@ﬁ % 8. et %’uﬁre Qgc?lsh SRW?{O% vgas sﬁgﬁ@ﬂ)do 5h. Then

concen ue was
wsm Gi@pﬁalh ef padlggtunt on acteveAborpalti§ Yy ived adidrf éollowerl gy 1.25 mL(8

Hf‘ Qﬂé l%ﬂa&o rhd re(al‘tu%? wils st&ﬁed%"& Y. 'Sﬁ Iafjl)oonl\@n{ﬂarzﬁﬁre and

30
a@dlaomfl o5 £1 oDl Sy Ladi Ry o 50T OGSO 0 rindd Skt mmoD)

éﬂu{eﬂ@atbmle |vﬂ:€e dadeanhamyd sirang ey ccﬁ1¥1ﬁh@d1ﬁ%)éhbﬂiehh@@c The
| C acCl

|
it T Yrrafiah St e FansRert e Wi g Syt obrain
206 8h OHRBO raPITT L ER2DETACHAZB 1158 Andd)Edul @7.1shewmEs0.8 % yield )

NI solution was stirred
?F&%ﬁgQQ%ﬁﬁk%nhgﬁégggb(gﬁ%%p9+%?§palIadiun1on active
charcoal 10% was added followed by 1.25 niL(8 nmol) of
triethyl-silane. The reaction was stirred for 1.5h at
roomtenperature and additional 0.558g (1 mmol) of
Rakd oigle UN2a@Roxait hoi€ raharscpa]4-LOfu@Bchhendhy) Mlipérliimmyl) -ethyl}-

5 gﬁ tqiethgl-silane wer e added and the stirring was

Shire anot her hour. The mxture was filtrated
t hrough celite and the nother |iquid was concentrated
ﬂd4dbmapﬂﬂwaénéﬂﬁpmﬁbmaﬁm@naphymmskmgnhbthMQﬂﬁmﬁﬂﬁ6nnnd)wms

gol\;le ifl I%@éﬁlo}orﬁﬁ}%§ e ngt:b g‘?‘g@ 7&% %&H@eﬁ%—garbog{dict&ﬁl trans-[4-(2-
0

Conpoun .
oxa-aidyd) rvclabegrt bnige i @ 04 8@ @84gHrol) was added .Methanol (0.100 mL)

Ms zlid%l'ef:l% (ifipiiolvel ¥l @biRfama é}dé rrﬁ’ktﬁ%sha@s' sﬁrrJedwv&maghg Wokdtum
clo uoJy o eri di.ne
?tQ?‘)ﬁDé’cﬁ?%}fdé%E)(g §%9ar9ﬂﬁé n11310(> ovagig%%%%% jujiofhat was

Stﬁ'kacbt() hourd atZedinctampe et Hetlrem (x0uB3@s tbiceatrdted to dryness and the

s1du? lwig]lg g’cﬂ(Fljl %8 %aé{h?la)l 6;3%911}1{1%5‘ ‘6%121 MFga%\\A/% HPL C(r‘g&{‘ %Vgrsed phase

N!Btlhgwdh acﬂoummlema)terl’sh@mn@ddféHrqd@ciied@raowssmrq byapotaged under
f"éaﬂcé eSS &d ﬁlc‘l‘@%?a@% of & @ﬁlt@ycﬁfd"('gg)btmmgp @'3%'3” MS ém/ e): 476.2
trlaqetoxybor hydri de™ ( was ad

éMc)ear solution that was stirred 10 hours at room
tenperature. The mi xture was concentrated to dryness
Aacbriing to flﬁsﬂrdctﬂuvwestra%@’foﬂ@le @ﬁltﬁ@ihﬁl’é@hmpﬁd 1 puiihkt @givatives

. s h |

Hiistosht SRl Fal bene e TN BPohtt el pHlfrgha ™ oxo-

wbyle-cpdaboryHtavida Ao theZ:@rlreqdmdmg pivesdinr€ ytoayyphehd or heteroaryl
iRed b VS (i

g%rgﬁ(g‘urgi( ﬁ;{iﬁsﬁ\%& E:h% th(ﬁjs 6(X91 ed B0 is J’%%@( (me):

Ing to the proce re described for

t'll bylll IIEbI S UI thllpI e 71 I urt IIEI II\/\[,\(/%]lfl vec? have
bgen synt hesi zed fir he S oun
QUi [nohystseatic sampoxy i ac?@ﬁrp ateyl?lﬁ 26N 0F) +

et hyl ) -cycl ohexyl ]|-am de and the correspondi ng

Plperlghgkﬁhzh?xy-phenyl (mﬂggﬁrogryl
carboxylic acid carboxylic acid
trans (4-{2-[4-(4- trans-[4-(2-o0x0-
71 | fluoro-phenoxy)- 475.6 ethyl)-cyclohexyl]- 476.2
piperidin-1-yl]- amide and
ethyl}-cyclohexyl)- 4-(4-Fluoro-

amide

phenoxy)-
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25 conpound obt ai ned by the nmethods explained on this

pat

WOoreq08/0528bs No ( M+H) +
carboxylic acid carboxylic aci
trans-[4-(2-oxo 71 fluoro-phenoxy) -

ent .

evel Abaosev | N7 2 Nnrneart-cdirn_1_ /1 am Ao and
'bybl UIIC}\yII = =19, &4 IJI IJCIIUIII'J.'yIJ' alrm uc ailyg
Exgycl ohexyl) - 4-(|4<Fl uarg- ani de phenpMW fowsl
é’éoae/sys@agﬁc e VR A T ey MAJE pynd
Yt emati c nane MV Starting materials No ( MrH) +
pi peridine Qui notfinme-4- carpoxylic aclrd trans-
[ 4-|( 2- ox0- Qui nol i|ne- 4- |et hyiberidégec| ohexyl | -
carlboxylic acid amide and 526 5 trans| (4-{2-[4-
72 |di chl or o- phenoxy) - 526. QdinlZne34-di chl or o-
pi peridin-1-yl] - |phenoxy) - etgﬁl. -cycl ohexyl)
pi deri dine ani de |Qui nol|i ngrhOXY Fﬂaline-4- car b
aci|d carboxylic acid transmn44{2-okd- (3, 4- trans
[ 4-]( 2- Quinolib®B8- 3 |73 di ¢ )- )+ 505.06 €
-cyclgg%%yﬁkx&kpiperidin?%ggffﬁﬂgﬁggl and 4
amide and
trans (4-{2-[4-(2,3- (2 3dich] 526.5
72 | dichloro-phenoxy)- | 226-3 ~(2,3-dichloro-
piperidin-1-yl]- phenoxy)-
ethyl}-cyclohexyl)- piperidine
amide
Quinoline-4- Qu1nol1‘ne—4‘—
. carboxylic acid
carboxylic acid
trans-[4-(2-o0xo-
trans (4-{2-14-(3,4- ethyl)-cyclohexyl]- 505.3
73 | dichloro-phenoxy)- | 505.06 Y Y =
iperidin-1-yl]- amide and 4
PP (3,4-dichloro-
ethyl}-cyclohexyl)- h )-
amide p' en(_)x_y
piperidine
Example 74

Quinoline-4-carboxvlic acid (trans-4-{2-[4-(pyridin-4-yloxy)-piperidin-1-vyl]-ethyl}-

Ex. MAWfound Systematic nane MW Starting
Qui nol i ne-4- Qui nol i ne- 4PCT/EP2007/061253
&)grans (4-{2-[4-(4-

475.6 ethyl)
]

et hyl

(2,3

oxylic

thyl )

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]").

Example 75

N-(trans-4-{2-[4-(Pyridin-3-vloxy)-piperidin-1-yl]-ethyl}-cyclohexyl)-acetamide




10

et hyl }-cycl ohexyl) - (3, 4-dichloro- am de phenoxy) -
pi peri dine Exanple 74 Quinoline-4-carboxylic acid
W@ 2008052849 { 2- [ 4- (pyri di n-4-yl oxy) - pi peri di n- 1-RCT/ERINY 061253
{- cyclohexyl)-amde 5 The tit]le conpound was prepared
in anal ogy to exanple 59 starting from 4- (piperidin 4-

¥hg Mg; Lﬂ‘l(ﬂsas epd e(gi%A' aog??o g)ga edSSp Iftl?l Iﬂlorl]lg ( E)endm 4-
ﬁ cou%+ g “?P” i el

—py R'/Bal( & ormgf%t a(l‘[l ing reaction with
Eearrphé @8- vﬁlﬁte sohd MS (m/z) 346.2 (IM+H] ).
N-(trans-4-{2-[4-(Pyridin-3-yloxy)-piperidin-1-yll-eth
yl {-cyclohexyl)-acetanideﬂg 08/ 052899
PCT/ EP2007/ 061253 -61 The ™t onpound was prepared
in anal ogy to exanple 59 starting from 3-(piperidin-4-
y| ox§ijmpypated itabdets @NSHnBE0BSMDagimE)ingiedicptsichio gmfrmgufahwred in a

reaction with acetic acid. Of-white
@dﬂvgfgu&%gn%#&) 346.2 ([MrH +). Exanple A 5 Film

coated tablets containing the foll owi ng i ngredi ents

abrelgnpanuf actured in a conventional MBRELEet

Ingre rents Per tablet Kernel: Conpound|0 or mul a
(1) 100 g 200.0 myg  Mcrocrystaliine celtulose 2375

™3:5 ng Lactose hydrous 60.0 ng 70.0|ngy Povidone
K30 12. 5 ng 15 0 ng Sodiumstarch glycollate 12 5 ng
IJofipend dHEgneslaum stearate 1.5 nmg 4.5 ngy 10Kengel 200.0 mg
Wei ght) 120.0 ng 350.0 ng Fil m Coat: Hydroxypropyl

t hyl T ul Sg 3.5 m 7.0 ng Polyethylle [ yclol
060 01T 1B Tale 1.3 mg 2.6 my |roR o de 20
tyeHow) 08 g6 ng—Ftanium-dioxi-de0-8—+rg—1—6+ny
Thetoachydreud ngredi ent is sieved and ni xed WPOmg | 70.0 mg
m crocrystalline cellulose and the
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 (yellow) 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



m xture is granulated with a solution of
pol yvi nyl pyrrolidone in water. The granulate is 10
WOorR00865289¢ h sodi um starch gl ycol ate and PCT/EP2007/061253

magnesi unst ear at e and conpress&? to yield WO

2008/ 052899 PCT/ EP2007/ 061253 - 62 ker nel s of 120 or

E«?rgelggg {g)ch)r%%b In¥ngelle¥pec‘zr pe?eﬁglr zl}gllng} A€ %lac egéﬁewﬁlg r}{m %ueogs solution

fmsmmmoft@d?mb@l@tl@a@bﬁﬂwwoaéont ai ni ng the foI | owi ng

i ngredi ents can be manufactured in a 5 conventiona

manner: |ngredi ents Per cap&ample Bompound of formul a

(I') 25.0 ng Lactose 150.0 ng Muaize starch 20.0 ny

Tal CCgpsQue@gomm% TRORAAKSiRE Rl UG beaih Mot fda 30d
into capsu es of size Exanpl e C Injection

§HD@B$ nm@ganchave t he fO||OMAng conposi tion: Conpound

of formula (1) 3.0 ng GCelatine 150.0 ng Phenol 4.7

odi um carbonate to obtain a final pH of 7 ter
rigg—eﬁﬁ}l&tion solutions ad 1.0 m 10 Exanple D\é\%ﬁfﬂm
latin s containing the follow ng ingredie
Qg%n%%url’g;(ﬁﬁsrd]&‘fﬁl@d in a conventional nanner: Capgi{ﬁﬁ% &
contents Conpound of forrmula (1) 5.0 ng Yell ow wax

g.a0tosy WO 2008/ 052899 PCT/ EP2007/ 061253 - 63 150.0 mg
Hydr ogenat ed Soya bean oil 8.0 ng Partially

herogsnat ed plant oils 34.0 ng Soya bean oil 110. ﬂ)Omg
ng Weight of capsule contents 165.0 ny

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) 3.0 mg

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 (I) 5.0 mg

Yellow wax 8.0 mg



Gelatin capsule Gelatin 75.0 ng G ycerol 85 %32.0 ng
Karion 83 8.0 ng (dry matter) Titani um dioxide 0.4 ny
W0 e@s/osepde yel low 1.1 ng The active ingredi eneCT/BP2007/061253

di ssolved in a warmnel ting of .fhe other ingredients

and the mxture is filled into soft gelatin capsules

of appropriate size. The filled soft gelatin capsules
dhedrpgamateddosicbewndtihg to the usual procedures. 5  8.0mg
Exanpl e E Sachets containing the foll ow ng ingredients

a&Rtid Astdipgd: bilk @ conventional rmanner: 34.0 m
Corrpoﬁrr?g;ag%@for mfjl a (1) 50.0 ng Lactose, fine powder &

15. 0 M crocrystalline cellulose (AVICEL PH 1
]152’@5?)!)6&";%1 Sodi um car boxynet hyl cellul ose 14.0 ny P mg
Pol yvi nyl pyrrolidone K 30 10.0 ng Magnesium stearate
Me@hnef cap$udearmitergs addi tives 1.0 ng WO 2008/ 052899165.0 mg
PCT/ EP2007/ 061253 -64 The active ingredient is m xed
v diktid apk@se, mcrocrystalline cellul ose and sodium
car boxynet hyl cellul ose and granulated with a m xture
of polyvinylpyrrolidone in water. The granulate is

wi t h magnesi um stearate and the flavoring 75.0 mg
additives and filled 5 into sachets. WO 2008/ 052899
ROy¢deb2830%/ 061253 -65 Clainms 1. Conpounds of the 32.0 mg
general formula Il: H(I) ON NR1A20 R5

VOG[Rl ¥ 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 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 (I) 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



Ais aryl, or 5 to 12 nenbered heteroaryl which are
optionally substituted by: hal ogen, cyano,
wW@10080508ky1 optionally substituted by cyano orPCI/EP2007/061253
Cl- 6-al koxy, 10 C1-6-alkoxy,_-%gc»z-cn-6-alkyl; Rl
Is Cl-6-al kyl optionally substituted by: one or nore
hal ogen, Cl-6-al koxy or aryl optionally substituted by
hal ogen, or is C3-1o-cycloal kyl optionally
substituted by one or nore Ra, 15 or is 5 to 12 '
menrb&hedtive tngresignt lioaiegd widpastosrantigrosiypreing gelbdossypnd sodium
e¥BoBmdRY @clRAose ol ghahuBftdd wRL InPRAME ¥f %dl?ﬁﬁ}ﬂf)}kﬁr(ﬂgiogﬂ in water.
one or re Ra,, or, is 5 to 12 nenbered_het eroaryl :
EB@ proRUIfe s sthrshwith magnesipne pleargie 6B faor afditves and filled
iRbfRhetswherein Rb is H or Cl-6-al kyl and wherein R
is H Cl-6-alkyl or aryl optionally substituted by
one or nore Ra, 20 wherein Ra is selected from
hal ogen, -S(O) 2-Cl-6-al kyl, cyano, oxo, 25
Cl-6-al kyl optionally substituted by aryl which is
substituted by hal ogen, Cl-6-hal oal kyl,
Cl- 6- hal oal koxy, Cl-6-al koxy optionally substituted
by 5 to 6 nmenbered heteroaryl which is optionally
substituted by Cl-6-al kyl, 30 -NH(CO -Cl-6-al kyl, 5
to 6 nenbered heterocycl oal kyl, or WO 2008/ 052899
PCT/ EP2007/ 061253 -66 5 to 6 nenbered heteroaryl
optionally substituted by Cl.6-alkyl or oxo; R2 is H
or OH, as well as pharmaceutically acceptable salts
thereof. 2. The conpounds of formula | according to
claim1 or of formula la 5 according to claim 2
wherein Ais aryl optionally substituted by one or
nore of hal ogen, cyano or Cl.6-al kyl substituted by
cyano or Ais 5 or 6 nenbered heteroaryl. 3. The
conmpounds of fornula | according to any one of claiml
or 2,
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wherein R1L is Cl.6-al kyl optionally substituted by one
or nore hal ogen or Cl.6-al koxy. 4. The conpounds of

WO 20081052899 according to claim3, wherein they BCBERDO7/061253

sel ected fromthe group consiggépg of N trans
(4-{2-[4-(4-Fluoro-phenoxy)-piperidin-1-yl]-ethyl}-cyc
| ohexyl) - 3- met hoxy- propionqﬂhgﬁé N- trans
(4-{2-[4-(4-Fl uoro-phenoxy)-prperidin-1-yl]-ethyl}-cyc
| ohexyl ) -acetam de; N-(4-{2-

[ 4- (2-Chl oro-4-fl uoro-phenoxy)-pi peridin-1-yl]

-eth{d }- cy@P@B@RWS)Of:EhWﬁ@J(%;HW@ br opi onani de; N
trans

(4-{2-[4-(2-Chl oro-4-fluoro-phenoxy)-piperidin-1-yl]-e
thyl } -cycl ohexyl)- propionam de; N trans
(4-{2-[4-(2-Cnhl orao- AQXY) gpi peridin-1-yl]-e
t hyl } - cycl ohexyl € de; =N ans 0
(4-{2-[4- (2, 45BK| uvor/o- phsno per%ﬁ%ﬂgl-yl]-ethyl}
-cycl ohexyl) -/acet &mde; N Tran
(4-{2-[4-(2-€yanq-4-fluoro-phenoxy)-ppperidin-1-y|]-et
hyI}-cycIohexyIfgs- nmet hoxy- propi onam de; N trans
(4-{2-[4-(2-Cyano-4-fl uoro-phenoxy)-piperidin-1-yl]-et
Wpeigycl ohexyl ) - acetami de; 25 N trans

4= { Ralyl-d&rd MaNRaftb drk 4 RER A RS XN ar R b P&l Sabktivil dd BY:
hyl } - cycl ohexyl )-2,2,2- trifl'uoro-acetam de;, Trans

N (4- { 2-pdogem; 3- Di chl or o- phenoxy) - pi peri din-1-yl ] - et hy
I}-cycloagﬁgj)-s- nmet hoxy- propi onam de; N Trans
(4-{2-[4-(2, 3-Di thoro-%henoxy)-piperidin-l-yl]-ethyl

} - cycl ohexyilkylaapsioantoetbstitggdNytayatisor Cie-alkoxy,
(4-{2-[4C(ga@b;%chloro-4-f|uoro-phenoxy)-piperidin-l-y

| ]-ethyl Y-cycl chexyl )-3- methoxy- propi onani de; N

Tr ans -S(O¥2-C1_6—alkyl;

R 1{ & & A- 18 OpRb &ty QUBsitadel wpr 0- phenoxy) - pi peridin-1-y
[']-et hyllé} -%)glcpghex | )-S acet azi de; N-trans

(4-{ 2- [ 4oqexumeLetridgendro-Prenex gy pPperdldisnbstityied behnlogen,
I Sl 35y A G T
(4-{Qripatp22 quﬂ{gqﬁ@gy})dcpﬂgbpptmmﬂy syltsitugechlyt dnecgrghore R,
?2??§{%ﬁﬁfgﬁgﬁ%%§8@§ﬂg§§%§?g %%%??Yi%}peridin-I-yI]-et
hy| } oy &lte theé xydn)beregbleterapmybopti¢natly sifsstituted by one or more R?,
(hsl- % izrélgs/ gpgﬁfé‘xgkl{h)gfeﬂ%ﬁl;fég?gfncg%%ﬂﬁ%'ﬂepgﬁ iR(Cj .isri—'[,l CMJ—AIR)Q br aryl
optionally substituted by one or more R’
wherein R* is selected from:
halogen,
-5(0),-Cy¢-alkyl,
cyano,
0XO0,
Ci-¢-alkyl optionally substituted by aryl which is substituted by halogen,
Ci-6-haloalkyl,
Ci-6-haloalkoxy,
Ci-¢-alkoxy optionally substituted by 5 to 6 membered heteroaryl which
is optionally substituted by C,.¢-alkyl,
-NH(CO)-C,.¢-alkyl,
5 to 6 membered heterocycloalkyl, or
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N trans
(4-{2-[4-(3-Chloro-4-fluoro-phenoxy)-piperidin-l-yl]-e

w0 ooBPs28YyL| ohexyl )- acetam de; N trans PCT/EP2007/061253

(4-{2-[4-(2,3,4-Trifluoro- phen§5<y) pi peridin-1-yl]-eth
yl }-cycl ohexyl)- acetam de;

N- (trans-4- § & (I{) %eg%é{édcﬂe CFrgaAé/f (ﬂiﬁ@qaﬁ)} Bl%réﬁt% dé?] %’fdl J—alﬁ}l%r 0X0;

} - cycl ohexy ace cormpoun
RormslféorC&tcordl ng to any one of claiml or 2,

W&Fels%h%éc%ug%g’k& vﬁieé?alg?e%la% hlege% ional |y subst i t ut ed

one “or nor 1 6-alkyl. 15 6.
The conpounds of fornula | according to claimb5,
wher &i n t héle mmpomseéfwmmamoﬁdm&uommdm@f@mga la

%%p{cg’};({ %?%%Wg?%ﬁ%ﬁ ﬁi ?1%%1% e}; sqlg@[ﬁu ed by]one oF nT(}re of halogen,
cypob oh € ylalkyl albstﬂteltedctwody@m opaneTar hoxylberddetaodrylans
(4-12-[4-(2-chloro-4-fluoro-phenoxy)-piperidin-1- 20

yl]-gt hy' ih&é’cﬁhﬁ&ﬁ?@é'o} FRMAEE 2 ENSHPLAY SGALPAXN | 61 2,

acid t ra

herein 111415 @2 s-alkatheptzpnially sirbstipiteshlzyxgre-qrimetieihdlogen oy (C].¢-alkoxy.
ethyl }-cyclohexyl) -amide; Cyclopropanecarboxylic

(o (b tj 4- ( Bhggampoundy LY S PGSy e P RO
geldeiad fyorg ylad gmeszyol)smﬂam%le

a 3. .
%rdf%%p%/ {f%pc ano 4B§§?J)‘?P§%Jefelgglx§ %Q?Ycé()}}]e-xy ll) 3_r>1/1|e‘1hoxy
P@E’k@ﬂa}nld@ycl ohexyl ) -am de; Cycl obut anecar boxylic

%}Z |t?151§ Fa{bs &4 %4 gllugm Blrl%nogﬁ)ew eri 1n 1 eﬂéyl} C)_’Ldo}fe‘f(yl) -acetamide;
Dt My 12 %%Cbmﬂﬁlrﬂuoramhdeoxmw@m érvébathbléwtlpbeﬁqbrﬁmethoxy—

if)%lil%‘gnde’ 6- di chl or o- 4-f | uor o- phenoxy) - pi peri di n-1 -
B0 tra} 4e{Z‘|£A (2-Chloco-dhduorbyphanoxye:piperidin-1-yl]-ethyl}-cyclohexyl)-

ecar boxylic acid trans
%ﬁ%%a‘?Z 4,6-trifl uoro-phenoxy)-piperidin-1-yl]-
Bt trys 14-8704- bh@hkplry -4-tmirderhe Gyt olbpsr mine d a}dbo&lyl}rqyclab@dl)

%éf?a?i f4 (2,4,5-trifluoro-phenoxy)-piperidin-I-yl]-
Bt ki3 Q4e§/2e[43f1?e4(—y]1ﬂuorafph¢epxﬁ@1per1dm 1-yl]-ethyl}-cyclohexyl)-acetamide;

ﬁ;_ {LI%PFAIAE% gél’; ké) ?jr? 1d ﬁl&%g(g %ﬁ% x@(@&e?‘id - f‘%] -ethyl}-cyclohexyl)-3-

meﬂwy{prnplbngmjdeet hyI} cycl ohexyl ) -ami de; and WD

%@g;l%/gg 642%9 ﬁ4 5 oxy L gogﬁﬁé‘? rXg) g%erldm 1-yl]-ethyl}-cyclohexyl)-

{ektan@idf;4- (4- chl or o- 2- cyano- phenoxy) - pi peridin-1- yl]

ASHI e PP R AU e 222
trifluoro-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-yl]-ethyl}-cyclohexyl)-3-
methoxy-propionamide;

N-Trans (4-{2-[4-(2,6-Dichloro-4-fluoro-phenoxy)-piperidin- 1-yl | -ethyl}-cyclohexyl)-
acetamide;

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

acetamide;
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5 Rl is 5to 12 nenbered heterocycl oal kyl. 8. The
conpounds of fornmula |I according to claim?7, wherein

W@ b@g/052889 sel ected fromthe group consisting BPET/EP2007/061253

Tetrahydro- pyran-4-carboxylic acid trans
(4 {2-[4-(4-fluoro-phenoxy)-piperidin-1-yl]- ethyl

ke sl gm(gg oM hest R BHEAR SMBEAN: A RLAPINAL e
Di- peris di-12-[4-(4-¢hlore- €t dyghg-pheyawdydipgpeyid)n-1 gati-etbyl} -cyclohexyl)-

dr o- pyran-4-carboxylic acid trans
%%L?§£%4 2, 4-di fl uoro- phenoxy)-pi peridin-1- yl]

Neitriayls (4}‘{-205,4:[30@bkyb)2 cyand-gbenoxy)-piperidin-1-yl]-ethyl}-cyclohexyl) -
K %gﬁ,dro pyr an- 4- carboxylic acid trans
?f %4 (2-cyano- 4-fl uoro- phenoxy)- 15
bT par - {2- [4-(A-Chloeo HyflGoroypblendrexipliferidamdl eié}-ethyl} -cyclohexyl) -
graa dr o- pyran-4-carboxylic acid trans
F4 2, 3-di chl or o- phenoxy) - pi peridin-1- yl]

Neitrluyk (%{Z:Vb(bhé—)?@tiﬂ)uom&phd&}xy) -piperidin-1-yl]-ethyl}-cyclohexyl)-
rag_dr -furan-2-carboxylic acid trans
% 2, 6-di chl oro- 4-fl uoro- phenoxy) - pi peridin-
Ny(thans-dt {2yl4} (Pyeidol- dlybogy) -pipeaidind &5yl | 26hyl} -cyclohexyl ) -acetamide
Tetr ahydr o- pyran-4-carboxylic acid trans
(4-12-[4-(2, 6-dichl oro-4-fl uoro-phenoxy)- piperidin-
- yI | 5.- et hyTF}le empélnfds)oﬁf()rmuiuﬂ aeording to any one of claim 1 or 2,
er hl% 10 cy ﬂ)[aﬁqf ptIo M ug) Cltdd §f A0S re Ry, wherein R%is C
Ve A AR F RS R ERBES bl BRramsre R s -
s-efikkhy| } - cyclohexyl) am de;
Tetrahydro- pyran-4-carboxylic acid trans

g_4y |1ﬁ? L_‘t4 hg%hi tom o t r (,Jls o?hrmoulﬁae N éﬁ)dup | 8% §] whereln they are

%ﬁk&dﬁyﬂnoh@gbapcdn@ﬂm@@&yI|c aC|d trans

&&lﬂ]g/rlo%ane(cd'lib%h lor 2 d2 trd ,}’ﬁ]‘i‘égz%%% ((): 8 éjgﬁp%%ndm l)gr |-ethyl}-
ﬁahﬂmkﬁ)hnm@gordlng to any one of cIa|n11 or 2, 30

L WER S I T A N R A
@1-clryHil- ky@k))hﬁxylséﬂ)& Cl.6-alkyl, 5 to 6 nmenbered

et eroary Lona ut ed Cl 61

SRR b Rhrdin P ey g g o -pintidin -1
vihel} e dohh@Mzﬁﬁﬂe,SeleCted fromthe group conS|st|ng
?P[(aﬂ]%vl\gpgr?e%%[bgs 18(:9219(:1 tmns%ﬁlf %qul 96(%/%15034 ﬂu%sr)o %hecrl;'oxyj’ p1per1d1n 1-yl]-
QAVHQyBAh&gHﬁdnmdeo phenoxy) plper|d|n 1-yl]-ethyl}-cyc
—%;Eetggr/ll g C ?nza m E ra ano-4- he )-

B R Qe sk P4 el 329y Bergregy
btphﬁdmLI) yB etlod jregdotexyl)-ahide; 4] oxadi azol - 3-yl)
Cyggbuatanecafboxyhc acid trans (4-{2-[4-(2,3-dichloro-phenoxy)-piperidin-1-yl]-
ethyl}-cyclohexyl)-amide;

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

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

Cyclobutanecarboxylic acid trans (4-{2-[4-(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
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5 N trans
(4-{2-[4-(4-Fl uoro-phenoxy)-piperidin-1-yl]-ethyl}-cyc

WO 2008%0518Y9 4- et hanesul f onyl - benzam de; Nt r aPGI/EP2007/061253

(4-{2-[4-(2-Chl oro-4-fluoro- p_h&?_oxy)-pi peridin-1-yl]-e

t hyl }-cycl ohexyl ) -4- net hanesul't onyl - benzam de;

CrnRp i Rtbilcid o (412 iy echlors 2 cvamosplienoy) pigerigin-1

ylhetyl} - d;(alodnyx;ﬂbhmxiel) -benzam de; N trans

(4-{2-[4-(2-Chl oro-4-fluoro-phenoxy)-piperidin-1-yl]-e

thyl }-cycl ohexyl )-3-(5- nethyl- [ 1,2, 4]

oxad¥.azol - ﬂ?hg’/tompduﬁrdzs @lﬁf(dmulaﬂ- Chodwlimg: th-any paasf claim or 2, wherein
4- {2-[ phenoxy) - pi peridin-I-yl]-et

Ey}S}S_Zto lﬂnlg éfgcpg?eteroc G oaﬁl%fl Ye: 15 Netrans

(4-{2-[4 (2- Cyano- 4-fl uor o- phenoxy) - pi peridin-1-yl]-et

hyl }8.cycl olkxydmpaundsef foxydblearzandingeto claim 7, wherein they are

%‘el&?e%ﬂ?ﬁ}lé\%é{o@ﬂ??ﬂmﬁtmgro phenoxy) - pi peridin-1-yl]-eth

Yetrahydye bphexdytirbeytin acditdmy (44 Chi-64-0udkat plemoxy) -piperidin-1-yl]-
rifluoro-phenoxy)-piperidin-1-yl]-eth
gtﬁyﬂ} %y&?ﬁ%é)g 11‘?1&

20 benzam de; 4- Methoxy-N- trans
(th{sglﬁfdfdlrp(/rﬁn% Barboxylic laarlclmamh é‘h&e{/ﬁ) {piciplera-difhrote-phpnaetyhr

%E}D?ﬁ% L/gf%@xgz’fd‘ﬁ}egﬁz pﬁ%eﬁogl)o;)?pglt(rjfiﬂsl yl]-eth
Yetralyylod-pheryd-yarbiveriz am:ldems an -6 (M-diftams-phenoxy)-piperidin-1-
glﬂ%&ﬁ}gé@&’&%@n& henoxy) pi peridin-1-yl]-ethyl}-cycl

enzam de. 11. The conpounds of

Tetrahydeo-pymoebcatbogylit acidmyne (e { 3{4-C2-ayamod4-8ro@d-phenoxy)-

nbered heteroaryl. 30 12. The
B%)m%lﬂlndg efth}flgqﬁu?hexjfﬂgccofdl ng to claim 11, wherein
Tktez;hydrcepy&mébwbdxyﬂm aoidtriues G- Glpd- (:ngsiucshﬂom@}mﬁoxy) -piperidin-1-
]ﬂkk ol er ie El‘LbOXch ic acid trans
X [%’ko Prudrs: phenoxy) pi peridin-1-yl]-ethyl}-
Twé}qﬁeoeﬁlr)m—Zamrldecyh@mah olann@- - catherichlacco defl ubrbrdeaoxy) -

Qr 0;phenoxy) - pi peridin-1-yl]-
é‘@el{lé'r[‘? 9@ gh‘/liof% 15*§m1%é’ WO 2008/ 052899
P&leﬁﬂﬁﬂ@%/aﬁ@ﬂé’ﬁl%oxﬂﬂ @(:16_11#6[?)1@ [4-fB{6{ T erdixdikotbt 4 flasiodphenoxy) -

{ 59 phenoxy) - pi peridin-1-yl]-
gltpﬁw%n} e\fu ﬁﬂbﬂ}egw(ghe 5.138‘% >QuUi nol i ne-4-carboxylic
detirahydr@figran-2-carboxylic acid trans (4-{2-[4-(2,4,6-trifluoro-phenoxy)-piperidin-
i@l]{éhirlf‘-'c&c%oﬁekydf)faﬂrr‘ﬂ r.o- phenoxy) - pi peridin-1-yl]-
Tetrahydro-pyran-4-carboxylic acid trans (4-{2-[4-(2,4,5-trifluoro-phenoxy)-piperidin-
1-yl]-ethyl}-cyclohexyl)-amide; and
Tetrahydro-pyran-4-carboxylic acid trans (4-{2-[4-(4-chloro-2-cyano-phenoxy)-
piperidin-1-yl]-ethyl}-cyclohexyl)-amide.

9. The compounds of formula I 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, C;_¢-alkoxy, -5(O),-Ci_6-alkyl, 5 to 6 membered heteroaryl optionally
substituted by C.¢-alkyl.

10. The compounds of formula I according to claim 9, wherein they are

selected from the group consisting of:
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ethyl }-cycl ohexyl) -am de; 5 Thi ophene-2-carboxylic
acid trans

W@ 2008857849 ( 2- cyano- 4- f | uor o- phenoxy) - pi peri di nPCE/EP3007/061253

ethyl }-cyclohexyl) -am de; T_h%&_phene- 2-carboxylic
acid trans

LBl R R oo
bereamide;

_-yfa% %%{ {54& E'lu%P h&igky i Lgﬁ%{igfé@ﬂ?ﬂ AN 7RI RSN 3= (51 Qethyl-
Tl'lhl é]@ixeqhezcﬂ—kw bem:mde aC| d trans

T e R AR
trteehﬁmesulfonyl benzam1de

7{ar15 §44 {:Z(ﬁé}i g%éﬂﬁ)'r% 4f1{%l -h %xy%?(% 11? ?ryli]d Pfkoircl})ﬁexyl) 4-

Hletlrdlntmlﬂiﬁt)ﬁyl -benzamide;

cych{l%rr?gelﬁ frfms %@3@%& I)L% ne- er| 5 nx’Q ]%/llp Lm%nhlyyl -ethyl}-

¢yttdh2xfly-bamsnddg; 2- chl or o- 4- f | uoro phenoxy) 3- hydr oXYy-

&9%{)% '@:’Lfl %ﬁb (9){())/ ?lltf:lllyoar% pél%%{ SPIQ% d%n 1 yrﬂ et%’yl} -cyclohexyl)-3-(5-

2refHyBRI,2,R) ox4edia2elehrliprbendanhidesor o- phenoxy) - 3- 20

@%OXYNWE (Iéld{lgoxy -yl %%ILL‘:%%JF%C %lla%} )%Yﬁe)rfd?rmlgy?];-ethyl}-
Ayl 31 #Bpnzbn(ide; chl or o- 4- f | uor o- phenoxy) - 3-

BB nihcn SR peri P - REhEG D -o-
ﬁm@tt{o&y{b@nimﬁéuoro phenoxy) - pi per| d| n-1-yl ] et hyl } -
h I b '
FAGRBORAN Bo a3 - G 59&%3 AR LY
gfictoHexyl)-byiedaatidesyl ) - am de; Qui noI [ ne -car boxyl ic
i t .
P §H o 444 A3 6 SRBR D piRgrsioy Lyt fyohens)-
beryialidihexyl ) - am de; and Qui nol i ne-4-car boxyl ic acid
4- di - et hyl
VGRS RT GiesA A eSS B Rt R bl
tycishegylplbagatidgny one of claiml1 or 2, wherein R is
- R‘
Ltoror SRS o 8- Slibarah - BinkriadPl-of i fatohexy) -
bénzkihide; ahkyl . 35 14. The conpounds of for rrul a I
R &% Wb LS e e sbar ba s -S4 dfeRy-
PGEARRRO07/ 061253 -71 Trans
1- (4- Chl or o- phenyl )-3-trans
(4-{2-[4-(4-fl uoro-phenoxy)-piperidin-1-yl]-ethyl}-
11. The compounds of formula I according to any one of claim 1 or 2,

wherein R' is 5 to 12 membered heteroaryl.

12. The compounds of formula 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]-
ethyl}-cyclohexyl)-amide;
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cycl ohexyl) -urea; Trans 1-
(4-{2-[4-(4-Fl uoro-phenoxy)-piperidin-1-yl]-ethyl}-cyc

WO 2008518y 3- p-tol yl -urea; Trans 1- PCT/EP2007/061253

(4-{2-[4-(2-Chl oro-4-fluoro- phﬁpoxy) pi peridin-1-yl]-e
thyl }- cyclohexyl) 3-p- 5 tolyl-urea; and Trans

e A e e e
pthwléfgssloh@ayl)térlmdp,repar ation of conpounds of fornul al
SR Ry 0, UL S EOPLL IR BB PR il
@hwﬂ-lzy(lbhexyl)eamlﬂe,r with an acid of the folrrrul alll:

TRIGR ot Cibodlsalid G RHRE TaFeling TR bR R -
Rhgkl}kyéloh)exyl} amlde,e| n A and Ware as defined in claim1l
@Hloghene r%o%fll | 2ideal (%igéll é? Etc\i&qgrlol élfesn%b t eru%n 1-yl]-

of ‘fore ha ogen,
ethyll}mydbhgxylétmmﬂet ut ed by hal ogen, or is

%roi;;)ger%/ 5 gar%l )lé%f Rt '69”'}2!1 l{%é? g? %2(%/1% i eqﬁ—l?ﬁ oonelln%nr?anfvpendm—
$wﬂs¢thylb{cadolh@xylc)mm1de more R or is ar yI opt ionally

ﬁ %oghgar i 88%5\/19:212 Ot;r/angu 48&2%&204{ 5- 1ﬂuor8 phren ns énlﬁzndd in-1-yl]-
aﬁykbfcya]bhdfxybminudsocyanat e or para nitro carbamate to
%%E%?o%'%gf% }§§C1 ftﬁctﬁgﬁlél {E cf4 r?}I”cyano Zw)oroogﬁe/:n%%z)smpendm 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-yl]-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-[(3S,4S)-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}-
cyclohexyl)-amide;

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

Quinoline-4-carboxylic acid trans (4-{2-[4-(3,4-dichloro-phenoxy)-piperidin-1-yl]-
ethyl}-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 I 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:
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R(1) oN'" AZo Rwherein RLis -NRbR, wherein Rb
is Hor Cl.6-alkyl and wherein R is aryl optionally
WG apsn5a808 ed by one or nore R, wherein Ra is aRCTHEPIONTGH1253
inclaiml, 5 and if desired, onvertlng t he conpound
obt ai ned |nto a pharnaceutlcalfy accept abl e acid
bl t .
?‘gaq}é lc(grb}ﬁgl' Ehenﬁﬁ AFHF% {‘2‘3 yﬂlg(%{e] pq'{egb)gﬁ apﬁﬁ,egl@ﬁ tloyl] ethyl}
)¢k&mdﬂbhamnaceut|cally acceptable ex0|p|ents for the

?ﬁa?atrl SEAP? ?ﬁf ?fuo‘&b?hgporxﬁy%&elnaﬂq P 9\'/’1}] }réf&exyl& 3—%—tolyl urea;

epreSS|
aememdé%{:k [4- G.DChkmzﬂl%ﬂmﬂp -phenoxy - p1pqmi1m+teyit pthpls}ycqfhlohe)qu) -3-p-
glﬁ, gdconpr|5|ng schi zophrenia, schizoaffective
al sor der's; bi pol ar di sease, mania, psychotic

W&mﬁédéﬂaﬂ4(aﬁdﬂpgyehb®esphaump}pqmnguphwﬁnﬂhﬁ}amdohawh -3-(4-
qﬁlus ons, &%a A conpound in accordance with any one

1 t0 14 as well as its pharmaceutically
acceptable salt for use in the treatnment or prevention
g;xfgfn' ti Xeé%%é%%)ﬁ regpgrggdratéo:?g%ft adgﬁo%%hé’{)‘f fygrgﬁfa%saéclzo(%gi’ng to
dammﬂ;mmnﬁnmqgsheheps@f(M sorders conpri sing
schi zophreni a, schizoaffective disorders, bipolar
di seaseactimgnicamposyd kbthedodepréssi on, and psychoses
conpri sing paranoia and delusions. 18. The use of a
conpound i n accoRgance with any one of claims 1 to 14
as 20 well gs its rmaceutically acceptable salt
for the manuf di canments for the treatnent
and/ or the pr ' '_ngni di sorders, drug
addi ction, depression’ an |i"ez-t Ni¢pendence,
denentias, menory inpairnment, P otic disorder s
conpri sing schi zophreni a, schizoaffective disorders,

bi pol.ar di. ease ychotic depression, and
psycH é@” dégag %ﬁ@@%ﬁﬂ% and del usions. 25 19.
The inventlon as herei nbefore descri bed.

HOOCR' (111)

in the presence of a coupling reagent to obtain a compound of the formula I:

H
P T
A O

RZ

wherein A and R? are as defined in claim 1 and,

wherein R' is C, ¢-alkyl optionally substituted by one or more halogen, C, ¢-alkoxy, aryl
optionally substituted by halogen,
or is Cs.19-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 with and isocyanate or para nitro carbamate to obtain a compound of the

formula I:
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H
P I

A

RZ

wherein R' is -NR"R, wherein R” is H or C, ¢-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.

16. 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 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.

18. The use of a compound in accordance with any one of claims 1 to 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, memory impairment, psychotic disorders
comprising schizophrenia, schizoaffective disorders, bipolar disease, mania, psychotic

depression, and psychoses comprising paranoia and delusions.

19. The invention as hereinbefore described.
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